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INDIAN RIVER STEAMERS. 


Ar the meeting of the Scottish Shipbuilders’ Association, March 
2nd, 1863, the following paper, by Mr. Robert Leys, was read :— 

In laying before you a few suggestions on Indian river naviga- 
tion, I will confine my remarks to the river Indus and its tributaries. 
It is, at certain seasons of the year, shallow and tortuous, with a 
current of from 1} to 3 knots per hour, according to the season— 
having, like the Nile, periodical inundations. At one place (Sukkur), 
where a rocky island divides the stream, the current at the high 
season is from eight to nine knots, but this pass is only about three- 
fourths of a mile in length. There is another peculiarity of the 
Indus—its shifting channels. It often happens that where there is 
eight or nine feet water one week, in the following week there will not 
be as many inches. The banks are also often swept away, taking 
with them whole native villages, so that any system of buoying off 
the channel is out of the question. 

The navigation is guided by native pilots, who know by the sur- 
face of the water the channel to take, and they are often deceived, 
at times getting into a cul de sac, when they must about ship and 
seek another channel. As to the prospects of trade on the river, I 
do not think there can be a doubt, as a glance at the map of India 
will show that it runs through a large tract of well-populated 
country. At about 500 miles from its mouth it is joined by the 
Chunab and Sutlej, the Chunab being again joined by the Jelum and 
Ravee, the Indus holiing on its course north until it penetrates the 
Himalaya Mountains and enters Tibet. However, it has not been 
navigated further north than Attock, and this may be said to be the 
utmost point navigable. The principal towns are Sukkur on the 
Indus, Moultan on the Chunab, Lahore on the Ravee, and Feroz- 
poor on the Sutlej, thus forming the Punjab, or country of the five 
rivers. 

Before describing the kind of vessels I would suggest for its navi- 
gation I will take a review of the vessels that have already been 
tried. Shortly after the conquest of Scinde by Sir Charles Napier, 
the East India Company, seeing the advantage of steam, had two 
small steamers built of light draught. They were 80ft. long and 
18ft. beam; their load draught was 4ft., with engines of 50 nominal 
horse-power. This was a great step from the native boats, but, 
owing to their small power and deep draught of water, they could 
only take Government stores and «a few Government passengers ; 
and, although the distance from Kurrachee to Moultan is only about 
800 miles, they generally took five weeks to reach the latter place. 
The downward passage was accomplished in from seven to ten 
days. This will even look a long time, but it must be remembered 
that they can only steam in daylight, laying to at the bank at night, 
and taking their fuel (wood) for the following day. 

They have gradually enlarged the size of their steamers as they 
built new ones, until the last built, just before India was united to 
the British Crown, were—length, 166ft.; beam, 28ft.; depth of 
hold, 8ft.; nominal horse-power, 120; their load draught, 4ft. Gin. 
Now, the great fault of these vessels was their draught of water and 
the length of time on the passage, twenty days being their average up 

e; and at the high season of the river they could not go 
through Sukkur Pass, their cargo being unshipped below and trans- 
— in bullock carts to the upper side of the pass, and then put on 

rd another steamer. 

The next move for navigating the Indus was by a joint-stock 
company, with a patent for navigating shallow rivers. This was a 
steamer with an articulated train of barges, something like your 
mud barges on the Clyde, only that the bow of each barge was fitted 
into the stern of the preceding one, which was part of a circle, and 
tied together with triangular draw-bars working on ball and socket 
joints. The steamer was 200ft. long, 20ft. beam, and 5ft. depth of 
hold. The first or joining barge was 40ft. long, 18ft. beam, and 
the same depth as the steamer. This barge was concave at both 
ends, so as to join the convex stern of the steamer and convex bow 
of the following barge. To complete the train, other four barges 
were joined in a similar manner, 100ft. long, 18ft. beam, and 5ft. 
depth of hold, the whole train being 640ft. long. The last barge 
was for passengers, having a deck-house 60ft. by 16ft. Her stern 
was spoon-sbaped, with a rudder attached. The bow of the steamer 
was also of the spoon pattern. The displacement of the steamer, 
with engines and boilers, was 185 tons, and the mean draught was 
2ft. 24in. The joining barge dispiaced 18 tons, draught of water 
10}in. ; each of the 100-ft. barges displaced 39 tons, draught, 10in. ; 
and the passenger barge displaced 63 tons, draught of water 1ft. 4in. 
This was their displacement without any cargo. The train was 
fitted with a great number of novelties, among which was a self- 
acting telegraph, to indicate to the steersmen of the other barges 
what direction the bow of the steamer was taking, the steamer, as it 
were, acting as a bow rudder to the rest of the train. On the 
steamer’s bow was placed a frame with thirty lanterns, to throw a 
blaze of light ahead, to enable them to proceed on the darkest night. 
The paddle-wheels were six inches below the keel, that they might 
be used as crawlers when the train had not water to float in, having 
a supplementary engine, fitted with wheel gearing, to reduce the 
speed when crawling. 

The last barge of the train was fitted with a drop pile. This was 
to pin the tail of the train if the bow should get aground when 
going with the stream, and prevent the doubling up of the train. 
None of these novelties were of much service. Once, at Ghizree, the 
steamer was crawled off with six inches less water than her draught, 
but the bottom was a stiff clay. At another time, in Kurrachee 
harbour, where the bottom was sand, they just dug a hole in the 
sand without moving the vessel. The drop pile was once tried, 
but, soe it was an elm log 14in. square, it nipped across like a 
carrot. 

A sumber of experimental trials were made at a measured dis- 
tance of 3,850 yards in Kurrachee harbour, the mean results of 
which were as follows:—With steamer alone, loaded to a mean 
draught of 3ft., the speed attained, with an indicated horse-power of 
273°58, was 9°374 English miles. Her immersed midship section was 
58 square feet. This was avery poor result, but from her block 
stern and formation of the bow little else could be expected. The 
next trial was with the 40ft. and one of the 100ft. barges connected, 
loaded to 2ft. 10in. With this a speed of 7-19 English miles was 
attained, the indicated power being 302-79 horse-power, the immersed 
section of steamer being the same as on the former trial, the length 
of steamer and barges 340ft. Another 100-ft. barge was connected, 
and the speed was reduced to 5‘75 English miles, indicated power 
332-horse power. Another 100-ft. barge was connected, thus making 
the length of train 540ft. The speed was reduced to 4°33 English 
miles. The slip of the wheel on this trial was 51 per cent. I may 
mention that the engines were high-pressure, and the steam carried 
on these trials was from 901b. to 1101b. 

After these trials, the train of steamer, 4(-ft. barge, and one 
100-ft. barge, made an attempt to ascend the Indus, but although 
the patentee was on board, with a crew of thirty-two Europeans, and 
forty-two natives, it was twenty-three days in making 420 miles. 
It was found quite unmanageable in the currents, oftenef in a zig- 
zag than in a straight line, first on the one bank then on the opposite. 
A second attempt was made, which was equally unsuccessful. 

After this failure alterations were made on the steering gear, and 
a number of trials made in the harbour with no better result as to 
speed—the steering rather improved. The train again started for 
the river; but before it was well out of the harbour one of the arms 
of the draw-bar broke, and the barges doubled round on the steamer, 
breaking in the stern and after compartment, when the steamer filled 
and sank in twenty-four feet water, the crew getting on to the barges. 
No lives were lost. Thus ended the train system, for a time at least, 
although a second train was ready for launching. 

The steamer of this second train had now her block stern cut off, 
and lengthened 20ft., with a pretty fine after run; the barges got 
bows and sterns put to them to suit them for being lashed alongside 
the steamer, or towed astern, as might be wanted. This steamer 
started for Moultan with one barge 140ft. long, going through 
Sukkur Pass at the height of the inundations, and: reached Moultan 
in twenty-five days. This was a poor result, but it was only 





making the best of a bad job. Since then she has taken two barges 
and made the passage pretty regularly. 


The evgines, as I formerly stated, should be high-pressure of the 
simplest construction. I think diagonal cylinders of about 26in 
d ter and 5ft. stroke, working steam at 100 lb. per square inch , 





The next move for navigating the Indus was with st s and 
railway combined—the Scinde Railway and Indus Flotilla. 

The Scinde Railway starts from the island of Keameree, which 
forms the east side of the harbour of Kurrachee, and has its terminus 
at Kottree, on the banks of the Indus, about 130 miles from its 
mouth. This line is 110 miles long, and makes a very considerable 
saving in distance, but much more in time, the shortest water route 
to Kottree being 230 miles, but can only be usedabout seven months 
in the year, the N.W. monsoons causing a heavy surf all along that 
coast from April to September. The other water passage is by the 
creeks, which are very tortuous, and the distance to Kottree by them 
is computed at about 400 miles. 

The Indus Flotilla Company had a steamer built on the Thames 
by a celebrated builder, and tried on that river. Her dimensions 
were, length 200ft., bearn 38ft., and depth of hold 8ft. She was pro- 
pelled by a condensing three-cylinder oscillating engine, two of the 
cylinders being below and the third above the deck. At her trial on | 
the Thames she attained a speed of thirteen miles per hour, with | 
688 indicated horse-power ; her draught of water was Lft. 1lin., and | 
her immersed midship section 70ft. This was no great result, but it | 
exceeded anythin she ever did in India. Whether that her boilers | 
were not suited for wood fuel, or that the heavy teak decks and | 
stringers fitted into her in India was the cause of her falling off, 1 
do not pretend to say : it might be both combined ; but the fact was 
she did not make over ten miles an hour in still water when tried in | 
India. She was very unfortunate, breaking one of her piston rods 
and smashing acylinder. There were other six steamers built from | 
this model one, and from my last account only one of them had been 
tried. The results were so unfavourable that not one of them was 
taken off the contractor's hands after being put up in Kurrachee, the 
company having purchased some of the boats belonging to the East 
India Company, and are carrying on their trade with them. 

This is pretty nearly what has been done in navigating the Indus. 
To know the rock that others struck on was my reason for dwelling | 
solong on what has been done already. It is a great part of the 
battle to know the dangers ahead. | 

I will now lay before you what sort of vessels I think would suit 
that or similar rivers. Light draught is of the utmost importance, 
combined with strength and moderate speed. To secure the first two 
qualities, steel or homogeneous metal should be used in the plates, 
frames, decks, and beams, and, from the late improvements in the 
manufacture of the latter metal, it would not be much more expense, 
taking into account its smaller scantling for equal strength com- 
pared with iron ; and further, to strengthen the steamer longitudi- 
nally, two bulkheads to run from bow to stern about 6ft. from her 
sides, also to be divided into five compartments by thwart bulkheads 
above the longitudinal bulkheads, two trusses rising about 8ft. 
above the deck at midship, with stancheons spaced about 10ft. apart ; 
the trusses to be of the T section, and the stancheon tubes for light- 
ress For the third qualification, high-pressure engines and boilers 
of the locomotive class, using steel fur piston rods, connecting rods, 
and valve gear, and homogeneous metal in the framing, shafts, and 
cranks, cast iron only being used for the cylinders aud valve casing ; 
in fact, wherever the superior metal can be used it should be 
adopted. 

The description of vessels would be a steamer with two barges 
lashed alongside, or in going through the creeks or narrows to be 
towed astern. i ions for st to be, length 240ft., beam 
30ft., and depth of hold 5ft., with a co-efficient of fineness, at 3ft. 
draught, of ‘72. This willlook full, but it must be remembered that 
it is nearly all taken from the two ends, the body of the vessel for 
about two thirds her length being nearly a square box. 

The barges to be, length i50ft., beam 22ft., and depth of hold 5ft., 
co-efficient of fineness ‘75, divided into three compartments with 
thwart bulkheads. The decks to be of the same material as the vessels. 

A steamer of the above dimensions would displace, at 3ft. draught, | 
432 tons. The huil and fittings I calculate would be 185 tons; 
engines, boilers, and water, 110 tons; this would leave for cargo aud 
fuel 137 tons, allowing 37 tons for fuel, which would be ample for 
her longest run between stations. This would leave 100 tons for 
dead weight cargo of steamer. 

Each barge would displace 206 tons at 3ft. draught. Weight of | 
each 56 tons, leaving 150 tons for cargo to each barge. This gives } 
for steamer and two barges 400 tons of cargo, which, at the present | 
rate of freight, 1d. per ton per mile for up freight, and 4d. per ton 
per mile for down freight, should leave a very good return upon the 
capital laid out, after clearing working expenses. 

I am quite aware that fullness increases the weight of the vessel 
herself, and tends to diminish the speed; but I wish to make her 
an owner's vessel, to carry a fair load upon the least draught of 
water, Now, I think you will agree with me that fullness has 
something to do in this respect, andas I do not think it advisable to 
make her longer for handiness in working in the river, the only other 
resource would be giving her more beam. This, I think, would in- 
crease the resistance as much as a little fullness in the vessel herself. 
Further, she is finer than any of the steamers on the river when I 
left. I believethe O. I. 8 Company got one or two boats on the 
model of your Clyde river steamers ; but what was the consequence ? 
They drew 4{t. 6in., and were therefore useless for a part of the 
year. Light draught and to carry a fair cargo is indispensable. 
Speed, such as your Rothesay boats, is not wanted; 11 or 12 miles 
an hour would be ample, and, with 600 indicated horse-power, | 
think would be realised easily, even taking into account the fullness. 

The boats of the Government, with very bluff bows, and I}ft. 
more draught of water, the midship’s immersed area being 126 ft. 
for steamer and barge, made eight miles an hour with about 400 
indicated horse-power. I am taking the indicated horse-power at 2} 
times the nominal, and I am sure they did not exceed, if they 
came up to that; and again, the Sutlej, the altered train steamer, 
with one barge, went through Sukkur Pass at the height of the in- 
undation, the current at the time said to be 8 miles, and the speed of 
the vessel 11 miles per hour. Now, I have uniformly found that a 
steamer will go, in still water more than the current and speed of 
ship added together. Some allowance must be made for shallow 
water, but the Indus is neither a shallow nor a narrow river gene- 
rally; in some parts it is both though not at the same place, and of 
course you must have vessels to pass these parts. 

The expense of sucha class of steamers would be about £450 per 
voyage, for fuel, wages, and stores. The fuel is the heavy item, and 
as the demand for wood increases there is no doubt the price will 
also rise; but as coal has been found in Scinde, and also in the 
Punjab, that will soon become the fuel to be used. English coal 
might be used for the lower stations of the river, but to transport it 
to the upper stations would be very expensive, at least £7 per ton 
for the upper stations before being put on board the steamers, You 
moust not understand that I think that one steamer and barges would 
be a profitable investment. The expense of management, agencies, 
and fuel stations would be too heavy; these would be the same 
whether there was one or « dozen of steamers sailing from each end 
weekly, or at least once in ten days; for this, four or six steamers 
and barges would be wanted. 

The trade of the river is in a transition state, increasing every 
year to a large extent. The principal up freight is general merchan- 
dise, piece goods, beer, and metals; the down freight is raw and 
pn snl silks, wool, indigo, and various kinds of oil seeds, to 
which I hope soon will be added cotton. 

The passenger traffic is mostly native, and though not yet so 
numerous as on the Clyde in the summer time, it has increased 

atly, and will continue to increase as facilities are afforded them, 

‘or they are a very migratory race. Cabin accommodation is not re- 
quired to any large extent; the natives are all deck ngers, and 
even the few Euro s that travel prefer what is pdm first class 
This simply means to be victualled in the cabin, and 











deck 
> on deck. 
© bulwarks are tne for steamers or barges, but a light rail 
wo! 


and netting, with a staucheons fitted for double awnings, with 
a space between the awnings of abont 18in.; the lower awning to 
have hanging curtains all round. 





and cutting off at half-stroke, with a piston speed of 350ft. per 
minute, would be a suitable size. Although they take up a large 
space in the vessel they distribute the strain to an equal extent. As 
the water of the Indus is very muddy a filter is indispensable for the 
feed-water. One placed in the bilge of the vesse], with a steam pi 
attached to reverse the current at pleasure, and clean it out, would 
be suitable. 

The boilers to be of the locomotive class, suitable for wood fuel 
the furnace doors large, Scinde wood being in crooked billets 
generally supplied in from 3ft. to 4ft. lengths. ‘The funnel to have 
a spark catcher, similar to those on the American locomotives; the 
ash-pans to be used as feed heaters, with safety escape valve connected 


to each 





THE PATENT OFFICE MUSEUM. 


Tue recent discussion in the' House of Commons that preceded 
the vote for the purchase, by the Government, of the land at South 
Kensington, now vested in the Commissioners of the 1851 Exhibi- 
tion, as representatives, as is generally believed, of the public, opens 
up a subject of ‘serious moment’ to, patentees and manufacturers 
generally. The first and most obvious thought suggested by the 
discussion is, that the star of the votariés of practical science must 
surely be in the ascendant; for it is not often that such words 
escape the lips of a Prime Minister of Great Britain as these :—“Any 
one who considers the value of a great collection of models and in- 
ventions to those employed in the mechanical and productive arts of 
the country must know that it is of great importance that they 
should have access to a repository in which they can find every~- 
thing connected with each particular department of industry.” 
generous, though somewhat tardy, arecognition of the patient, earnest 
labours of inventors and those who live by the development of new 
and improved industries, implied in these words, might well arouse 
the hopes of the sanguine, and reassure those who have anticipated, 
as a possible consequence of the recent apti-brain-work agitation, 
the abolition of the patent laws. We must not, however, draw our 
inferences too hastily from this pli tatary passage in the 
Premier's speech, neither are we driven to the inevitable conclusion 
that the Chancellor of the Exchequer was burning with zeal for 
the good of inventors, when, in reference to the present state 
of the Patent Museum at South Kensington, he said, “ Instead 
of its being an exhibition of patents, things are —- together 
in a way which prevents their being seen, and continues 
a scandal to the country.” We never heard it said in Parlia- 
ment, and much less by a cabinet minister, that it was a scandal to 
the country when we possessed no patent museum; nor was it con- 
sidered a scandal when our “ Patent Office” consisted of a small back 
room in Quality-court, without either indexes or specifications of 
patents ; but pow that we possess a Patent Office, with a public 
library, containing, amongst other useful works of reference, all the 
specitications enrolled from the earliest period, and moreover a 
museum of inventions, crowded though it be, we hear for the first 
time of the scandalous neglect of the special: interests of the manu- 
facturing community. What, then, has brought about this solicitude 
of the Government for a hitherto little regarded interest? The 
cause is by no means an obvious one, and yet we think it is not 
very deeply hidden. 

It will be remembered that out of the Exhibition of 1851 sprang 
the Museum of Ornamental Art, as it was. termed, which was 
designed to meet a real, though not perhaps a generally recognised, 
waut, viz., a means of instructing the public in the true principles 
of decorative art. By the aid of a small Governmeut grant, 





| judiciously applied, and by the loan of private collections of works 


of decorative art, the contents of the Museum soon assumed 
formidable proportions; thereby outgrowing the capacity of 
Marlborough House (the first domicile of the collection) ade- 
quately to exhibit them. In the meanwhile the Commissioners 


| of the 1851 Exhibition, having been burdened with a troublesome 


surplus, determived to devote it to the encouragement of ecience 
and art, and to that end secured the Kensington property, 
known as the Gore House estate. Whether or not the Commis- 
sioners, at the time of this purchase, had formed any definite plans 
for the application of the land, is a matter of doubt, but certain 
it is, that frm the first, the purchase was looked upon very suspi- 


| ciously in the House of Commons; and the undefined connection 


0! tue Society of Arts with the scheme, whatever it might be, and 
the hcnours, and something more, in the shape of appointments, in a 
new public department, which some of its leading members had 
secured, added great weight to sinister surmises that were at the 
time very prevalent. Visions of an enormous job looming in the 
distance perplexed the public mind, until it was assuaged by a 
Government assurance that a small grant for the temporary housing 
of certain articles of vertu, and other objects of interest belonging, 
or generously loaned, to the nation, was all that was intended to be 
asked for. Thus commenced that novel architectural group irreve- 
rently termed the “ Brompton boilers "—from its strong resemblance 
in material and structure to wagon-shaped steam-boilers—in which 
is now installed, as a permanent institution of the country, the 
Department of Science and Art. 

When the Exhibition sheds, now known as the South Kensington 
Museum, were erected, the difficulty was to know how to fill them, 
and a happy thought—by whom originated we know not—was to 
secure some models of machinery, which would give. to the 
institution a colourable right to its title. Fortunately, at this 
epoch, Mr. Woodcroft, the superintendent of specifications at 
the Patent Office, had been collecting, for his own pleasure, 
models, curious from their historical relations to the progress of 
practical science; and having received encouragement and 
some aid from the Patent Commissioners, he was in a fair way 
to accumulate a large number of illustrations of our manufac- 
tures. A request to fill one of the Brompton sheds came, therefore, 
most opportunely; for few men, when riding a hobby, stop 
to consider where it will land them; and certainly Mr. Woodcroft, 
who has been nonplussed by the natural growth of his printed speci- 
fications and public library, would long since, have been puzzled 
about the stowage of his models if a Brompton boiler had not yawned 
for their reception. Thus, then, commenced the Patent Museum, 
under the auspices of the Patent Commissioners; and from the 
active looking-up of patentees, and the friendly , co-operation 
of engineers, it was very speedily supplied with illustrations 
of patented and other machinery,,on, loan;,and by gift, and 
purchase. A keeper and other. officers’ were appointed by 
the Commissioners, and funds allowed by the Treasury to cover 
the necessary expenses of this division of the South Kensington 
Museum. Science and art were now enthroned; but as art was of 
the scantiest many attempts were made to eatice paintings west- 
ward, and here again fortune attended the indefatigable coterie who 
have nursed this offspring of the '51 Exhibition from its birth. The 
inadequate accommodation in the National Gallery for the Vernon 
pictures afforded an opportunity of giving them aun airing at Bromp- 
ton; ard the noble gilt of Mr. Sheepshanks required also a gallery 
for itself. A collection of educational appliances and of building 
materials might well be combined in ascience and art 3 
were therefore added ; and from time to time additions were made to 
the building by public grants, until an extensive area was covered. 

As the experiment proceeded, the experimenters worked with 
more boldness ; for, having secured the —— of the Govern- 
ment—in what manner can only be surmised—they were no longer 
content with an iron shed, but planned exhibition rooms, on a more 
extended scale and sumptuous style; drawing all'the while from 
an unwilling House of ons more ample funds for the acoom- 

lishment of new schemes. How many additions the Museum has 
Pad, and at what outlay, we know not; but certain it is, that 
at South Kensington there is now a most palpable f of a 
science and art department. It is, however, evident that we have 
at present reached but the threshold of the scheme which 
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the future is to reveal. Last year's International Exhibition was evi- 
dently designed as another step in advance. ‘The building, accord- 
ing to the charter of incorporation of the Exhibition Commissioners, 
was to be erected on, and was to cover, the uwnappropriated portion 
of the Gore House estate, one part of which had been devoted to 
the Museum, and another, more recently, to a botanical garden. 
A portion of the building, moreover, was to have the cha- 
racteristics of a permanent structure; and in order that the 
Society of Arts might have a hold on the property, a clause 
in the charter secured to that society the right to lease the 
permanent structure, though under what pretext, or for what 
ble purpose, has never transpired. The pecuniary failure of 

6 Exhibition of 1862 has somewhat disarranged this beautiful and 
ey ne scheme, whereby the genius of certain active members of 
he Society of Arts was to be allowed to disport “in fancy free ;” 
at 4s our political leaders are all alike committed to the scheme 
for colonising this favoured locality, the Government must needs 
ask for a vote to purchase the land and buildings. Strong indica- 
tions of a determined opposition to the proposition induced Lord 
Palmerston to secure the land at one, and postpone the considera- 
tion of the purchase of the buildings; but how to make 
the scheme palatable, even in this modified shape—that was 
the question. Some new national requirement must be found, 
in place of those which had already been ventilated and condemned 
by the House of Commons. Happily for the Government, this was 
not far to seek ; for, in their last year’s report, the Pater t Commis- 
sioners, as our readers will remember, had memorialised the 
Treasury on behalf of a magnificent scheme for a Palace of Indus- 
try of their own, including a patent offic’, a public library and 
reading: rooms, and a museum of patented inventions, which was to 





form ‘an historical aud educational institute for the benefit 
and instruction of the skilled workmen employed in the 
various factories in the kingdom.” ‘lheir idees were, how- 


ever, modest compared with those which we are now consider- 
ing, for their utmost desire was to appropriate the accru- 
ing surplus income of the Patent Office, amounting to some 
£50,000 per annum, to the development of the plan shadowed forth 
in their memorial to the Treasury. Here, then, was found a 
national want which pressed for instant attention, and one, more- 
over, that possessed the desired element of novelty. The Prime 
Minister therefore seized the chance thus presented to him, and, in 
introducing his case for the purchase of the seventeen acres of land 
covered by the Exhibition building, boldly asked for three acres of 
space on this account, remarking —to give point to his very 
modest estimate of the requirements of patentees—that “in 
Ameriea, @ country not supposed to be addjcted to unnecessary 
ornament, but where a great disposition is shown to practical 
improvement, there is a Patent Museum which covers seventeen 
acres.” The cost of this tribute to inventive genius is estimated at 
£200,000. 

Now it should be remembered that the admitted available 
surplus funds of the Patent Office stands, in the last Commis- 
sioners’ report, at £129,000, although our estimate, which is 
the correct one, puts it at a trifle below £270,v00; for this 
single object, therefore, far more than the admitted surplus, 
which is required for very urgent and important uses, will be ab- 
sorbed. With respect to the appropriation of public money for 
other interests, we do not, for the momeut, care to take account. I, 
may be very well, as is proposed, to adapt five acres of the Exhibition 
building to receive a portion of the overflowing treasures of the 
British Museum, and to apply another half acre to the purposes of 
a National Gallery of Portraits ; but what we protest agaiust is, the 
absorption of the surplus funds of the Patent Office in any such 
project as that which the Government has just taken in hand. No 
One can be more anxious than ourselves to secure a suitable building, 
wherein to transact the business of the patent department; but a 


Patent Museum is, as we have before shown, an expensive 
folly. If it existed at all, it should, as Mr. Gregory 
very properly remarked (in the able speech in which 


he condemned the whole Government plan), be along with 
the specifications in which the patents were described ;” 
and it was not contemplated, as the Chancellor of the Exchequer 
subsequently stated, to place the Patent Ollice at South Kensington. 
A Patent Museum there may be, for aught ve care, and we should 
not even object to inventors being used for the nonce as a stalking 
horse to help the Government out of a fix; but we do protest 
against the appropriation of funds, wrung from the ll we of 
inventors, solely for the ok gard of furthering the viows, to use Mr. 
Gregory's own words, “ of the craving, meddling, flittering, toadying 
self-sveking clique, that had established itself at Kensington ; that 
had been doing a good business there; and now wanted to extend 
its opzrations. 

The Patent Office fund, on which inventors have aclaim, ought 
not, we think, to be thus recklessly appropriated; unless Govern- 
ment is willing to provide, independently of that fund, the 
pecuniary means for establishing, what appears to be the 
vnanim us wish of the several interests concerned, viz., a special 
tribunal for the settlement of all questions arising out of the 
administration of the patent laws. Derhaps this willingness exists, 
and the Patent Museum is but a superadded boon, in recognition 
of the national services of inventors. If it be so, let us ac- 
knowledge the honour when it comes, and, barren though it may be, 
with thankfulness, In the meanwhile, in anticipation of the scheme, 
we would offer to certain of our manufactarers, who, notwith- 
standing the march of improvement, have shown a strong “ conser- 
vative ” tendency in the conduct of their busiuess, a hint that may 
conduce to their profit, In the Patent Commissiouers’ report to the 
Treasury (dated August 7th, 1862), urging the desirableness of con- 
stituting a Patent Museum, occurs the fullowing pa:sage:—“Amongst 
the various things necessary to be done in order to accomplish this 
object, it is considered to be of great importance that machines, and 
exact models of machines, in subjects and series of subjects, showing 
the progressive steps of improvement in each brauch of manufacture, 
should be exhibited.” Our advice upon this proposal is, that those 
who, with antiquated machines, have been hopelessly struggling 
against the superior advantages of their competitors, obtained 

the introduction of new machinery, shall yet awhile preserve 
ese heirlooms of their families from the melting pot—as compen- 
sation for the losses they have occasioned may perhaps be found in 
the purchase, for the Patent Museum, of what will undoubtedly help 
to iHustrate “the progressive steps of improvement’ ‘Uhere are 
Still to be found at Nottingham some rare specimens of lace machinery 
and knittivg frames, which, wiatever may be their intrinsic worth, 
will be invaluable, as showing the progress of improvement. The 
West of Eugland could also affurd some favourable specimens of 
“old fossils,” relating to the woollen manufacture; aud, indeed, 
wherever, in our mavufacturing districts, poverty and indolence are 
combived, there rare examples, suitable fur an historical museum, 
are sure to found.— Newton's Journal of Arts. 





Navan Martrers.—Admiralty orders have been received at 
Chatham directing that the following screw gunboats, attached to 
steam reserve in the Medway, together with their engines, and 
whole of their masts and gear, complete, are to be sold out of the 
service, uamely, the Dwarf, Fidget, Mastiff, Manly, Pelter, Spey, 
Thistle, and Tickler. Vhe whole of the above were constructed 
4 the Admiralty during the time of the Russian war.—The 
yal Oak has, it is said, proved so very successful on trial, that a 
new ship, to be called the William Pitt, of the same dimensions, has 
been ordered to be built at Cliatham. The Royal Oak is a timber 
structure, covered with armour from end to end, and therefore in- 
vulnerable, except at the port holes.—It is state 1 that, in accordance 
with Admiralty orders, three screw steam vessels of light draft, each 
to carry three guns, are to be laid down, to be constructed as iron- 
cased vesse]s on Mr. Reed's principle. 

New Locoworives.—-Mr. Beattie, the Locomotive Superintendent 
ofthe London apd South-Western Railway, is building a new class 
af six-wheel ex, engines for that line, to have 17m. cylinders, 

ur CO! wheels 7[t. in diameter. 





MANCHESTER BOILER ASSOCIATION. 


Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, June 30th, 1863, Mr. L. E. Fletcher, chief 
engineer, presented his monthly report, of which the following is an 
abstract :— 

During the past month there have been examined 340 engines— 
2 specially ; 528 boilers—10 specially, 12 internally, 104 thoroughly, 
and 402 externally, in which the following defects have been found: 
—Fracture, 8 (2 dangerous); corrosion, 34 (3 dangerous); safety- 
valves out of order, 9; water gauges ditto, 21; pressure gauges, 
ditto, 9; feed apparatus ditto, 2; blow-out apparatus ditto, 35; 
fusible plugs ditto, 13; furnaces out of shape, 4 (2 dangerous); over 
pressure, 2 (both dangerous); blistered plates, 3; total, 140 (9 dan- 
gerous); boilers without water gauges, 8; without pressure-gauges, 
8; without blow-out apparatus, 13; without back pressure valves, 39. 


EXPLOSIONS. 

No. 10 Explosion—The fact of this explosion having occurred 
was stated in last mon‘h’s report, but no detailed particulars had 
then been received. It has since been ascertained that the boiler 
was a plain cylindrical egged-ended one, externally fired, and that 
the explosion was caused by rents commencing at the seams over 
the furnace, which bas so frequently been found to be the case in 
this class of boiler, and ealled attention to in these reports. Two 
other explosions of a very similar character have happened during 
this month, particulars of which are given. 

Nine explosions have occurred during the last month, by which 
eleven persons have been killed, and twenty-one others injured, 
One of these explosions, which resulted from collapse of the flue, 
and by which no injury was done either to persous or surrounding 
property, occurred to a builer under the inspection of this Associa- 
tion; while in the eight remaining cases not one of the boilers was 
under its care. Details will be found below. The following is the 
monthly tabular statement :— 


TABULAR STATEMENT OF EXPLOSIONS 
From May 23rd, 1863, to June 26th, 1863, inclusive. 





























Progressive | General Description of | Persons | Persons 
No. for 1863,| Date. | i killed. injured. Tl 
No. 11 | May 29 Locomotive + on ain 1 2 
Wo. 12 | aay 20 | {Suadrieal emeended,y) = 5 | ag | ay 
> | § Upright furnace, in- 
No. 13 | June 2 { ternally fired .. 0 0 9 
No. 14 |June13 Details not yet ascertained 1 6 
| Ordinary single flue, or 
No, 15 June 13 0 


* Cornish” internally 
fire 








| (Cylindrical egg-ended, ; 
No. 16 | June14 1 Taternally fired iil | 0 1 
No.17 | Junel5 Details not yet ascertained 2 3 5 
No.18 |Junel5|Marine .. .. .. » . - | a 1 
No. 19 Details not yet ascertained Oo |} 0 0 





| June 26 
| ns 
Total oc sc co cof W 21 | 33 





No. 11 explosion occurred to the boiler of a locomotive engine 
while running with a passenger train. Between fifty and sixty 
persons were injured and four killed. This result was not occa- 
sioned however by the explosion only, but principally by the train 
running off the line. Whether the eugine leaving the rails was 
the cause or the effect of the explosion is an interesting question, 
and one now undergoing strict investigation. All the facts likely 
to prove of value to steam ueers generally, which may be elicited 
with regard to this explosion, will be given to the members of the 
Association, at the earliest opportunity efter the close of the inquiry. 
The only injuries directly attributable to the explosion are those 
which happened to the engine driver and fireman, both of whom 
were severely scalded, the latter having died in consequence. 

No. 12 explosion, from which five persons were killed aud twelve 
others injured, took place at an ironworks. The boiler in question, 
which was not under the care of this Association, was personally 
examined shortly after the explosion happened, and found to be of 
cylindrical egg-ended construction, having an interval flue of horse- 
shoe shape, both the inlet and outlet of which passed through the 
further end of the boiler, the remainder of the flue being quite inde- 
vendent of the shell, and thus not forming any longitudinal tie 
rom frovt to back. ‘The boiler was externally fired, the flame 
first sing underneath the shell, and then entering the flue at one 
leg of the horse-shoe, and escaping to the chimney through the 
other. The length of the shell was 28ft., the diameter 8ft. Gin., and 
the thickness of the plates seven-sixteeuths, while the blowing-off 
was about 40 Ib. 

The boiler had rent completely into two parts at the fourth trans- 
verse seam from the front end, the larger portion of the shell 


| flying forwards in a straight line from its seat, turning a summer- 


sault in its course, and landing in a position quite the reverse of its 
original one; the egg-end pointing to the brickwork seating and 
the open one from it. The smaller portion had flown to a much 
greater distance than the other, and not, as is usually the case, in a 
direction immediately opposite, but at right angles to it. A sister 
boiler working alongside, and connected to the one in question, was 


moved laterally, sufficiently so to disturb the brickwork seating and | 


break the steam pipes, though not to unseat it altogether. 

With regard to the cause of the explosion. The boiler was fifteen 
years old, the plates over the furnace had alreaiy been repaired, 
and it was stated that the seams at that part had been observed to 


be leaking only a quarter of an hour before the explosion took | 


place; while, in addition, the shell was found to be patched in 
several places, and the plates cracked from be rivet holes to the 
edge. It is concluded therefore, on consideration of all the cireum- 
stances, that the boiler could not have beeu in good condi:ion, the 
correctness of which it is thought derives some corroboration from 
the fact, that the boiler alongside was found at the time of making 
this examination to be also leaking at the seams over the furnace, 
and that considerably, although not under pressure, Av examination 
of the fractures, as well as a consideration of the direction in which 
the parts had flown, led to the conclusion that the rent had com- 
menced at a longitudinal seam of rivets, extending for some two or 
three plates over the furnace. The rent ran along as far as this longi- 
tudinal seam extended, and when met by a plate crossing it or 
“ breaking joint,” as it is termed, then developed into a transverse 
rent, and completely severed the shell in two. Itis thought that 
the fact of this longitudinal rent in the furnace end of the shell, 
being situated on one side of the’centre or “ keel line,” accounts for 
that portion having been blown laterally, and that the upward direc- 
tion which it had evidently taken had caused the summersault of the 
remaining and larger portion. The explosion, therefore, is attributed 
to the imperfect condition of the boiler; and although such defects 


| would not be daugerous in a suitably-constructed, double-flued, or 


“ Lancashire ” boiler, which is always internally fired, they are gene- 
rally found to be fatal in those boilers which are fired externally ; 
while in the present case the effect was aggravated by the fact of the 
seanis of rivets over the fire being iu line, and the diameter of the 


| shell being as much as 8ft. 6in. 





No. 13 explosion, by which no one was injured, or the surround- 
ing property damaged, occurred to a boiler under the inspection of 
this Association, the particulars of which are as follow :— 

‘The boiler was an upright furnace one, working in connection 
with two others of similar construction to itself. It was heated 
by the flames passing off from a furnace employed in preparing 
heavy forgings ; the flames passing throngh an internal tube in the 
centre of the boiler, which ran directly from the top to the bottom. 
The extreme height of this internal flue was 26/t. 2in., but it was 
notof one diame er throughout. In order to admit of a brickwork 


Tining, to guard the flue above water line, the upper part was made of 
w lather Ghtidler Bian the vomafadse, and 9 4 


ed to it by a flanged 
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| 








plate which formed a “ set-off” or shelf, on which the brickwork 
rested ; again, the lower portion of the tube had a bell-mouth at the 
bottom, to afford an easy entrance for the flame. The length of the 
upper part was 11ft. 4in., and the diameter 3ft. 3in. ; the length of 
the intermediate portion was 10ft. 4in., and the diameter 2ft. Gin. ; 
while the length of the bell-mouth was 4ft. 6in., and the diameter, 
at the base 3ft., the thickuess of the plates being three-eighths of 
an inch throughout, and the blowing-off pressure 55 1b, 

The explosion, which did not in any way disturb the original 
position of the boiler, resulted from collapse of the internal flue 
tube, the collapse being confined to the intermediate portion just 
described, which it rent at about the middle of its length. 

A tube of such small dimensions as those just given, namely, only 
10ft. Gin. in length, and 2ft. Gin. in diameter, made of plate 
three-eighths in thickness, if of good material and workmanship as 
this one was, would be amply sufficient for a pressure of 551b., if 
working under ordinary circumstances.* This would suggest the 
conclusion that the water supply had been allowed to run short, but 
no positive indications of the plates having been over-heated ap- 
peared upon examination, though this may, however, have taken 
place on previous occasions without its being known. On account 
of the height of these upright furnace boilers, the glass gauges 
become inaccessible, and the one in question was fitted with two 
gauge taps only, carried down by means of syphon pipes to 
within reach from the floor. Thus the water could sink below 
the proper level without affording any external indication, and 
would consequently pass unknown, should the gauge taps be 
neglected. ‘his may have happened without any immediate 
collapse of the tube taking place, altbough the flue would be 
materially weakened by it, and rendered liable to give way some 
time after in consequence. It is impossible to say whether the flue 
tube was getting out of shape or not, since the boiler had been in 
such coustant work that no opportunity was afforded the Associa- 
tion of making an “internal” and “thorough” examination for 
upwards of three years. This may not therefore be an impro 
time for calling attention to the importance, generally, of having 
spare boilers, so that a suitable opportunity may be afforded for 
examination, as well as for cleaning and repair. The boiler was 
found to be heavily incrusted with hard scale, which must con- 
siderably have tended to the overheating and weakening of the flue, 
to which these vertical boilers are always prone, from the tendency 
of the ascending steam to cling around the tube and prevent the 
contact of the water. The inaccessibility of the gauges and fittings 
of these vertical boilers, on account of their height, is another disad- 
vantage connected with them, and indeed a thoroughly good and 
safe furnace boiler must still be considered as a desideratum. 

In conclusion, it may be repeated that this Association cannot 
hold itself responsible for the safe condition of the boilers 
of those members who do not conform to its rules, and afford 
it an opportunity of making a “thorough” examination every 
year of each boiler under inspection. The three years which had 
been allowed to elapse in the present instance, and during which 
pee the boiler was unceasingly and severely worked—being 
ieated by the intense flames passing from a reverberatory furnace, 
coupled with the use of very sedimentary water—this quite pre- 
cluded the possibility of the Association keeping any check upon 
the condition of the boiler. 

No. 16 explosion happened at an ironworks, to an externally-fired 
boiler 40 ft. long, 8 ft. in diameter, made of plates seven-sixteenths 
of an inch thick. The shell of the boiler gave way immediately 
over the furnace, the fireman being scalded to death from the stream 
of hot water issuing from the rent. The boiler had been repaired 
at this part, by putting on a new plate, two months previous to the 
explosion ; and it was at this plate that the rent occurred. ’ 

‘This boiler, which was not under the charge of this Association, 
was not personally examined on the occurrence of the explosion, 
but an engineer who inspected it shortly after has kindly furnished 
the following particulars:—The plate ripped open through the 
solid metal in two places, the rent being about 15 in. long and 
1 in. wide; while the parts surrounding it were a good deal 
cracked, and the seams patched, so that the bottom of the boiler was 
evidently in a very defective state. Tbe ruptured plate was about 
seven-sixteenths of an iuch thick, and did not appear of very 
good quality, as if not thorougly welded in rolling; but the frac- 
tures were not, properly speaking, “ blisters,” since the whole 
thickness of the plate had come down at once. In addition to 
the inferior character of the plate, the boiler was heavily coated 
with incrustation, and this had accumulated at the bottom for a depth 
of three inches just over the fracture, and extended for a space of 4ft. 
by 2ft. This mad had hardened so much that the water and steam 
ploughe | but a small hole through it in rushing out. There can be 
little question that this coating of mud had kept the water away from 
the plate, and thus led to its becoming overheated, from which it 
gave way. There was plenty of water in the boiler at the time of 
the rupture. 

It will be clear that it is scarcely possible for such a cake of sedi- 
ment to have formed upon the furnace crown of an internally-fired 
boiler, and also that an efficient blowing-out apparatus would have 
prevented the accumulation in a great measure, if not altogether, and 
thus that the explosion was due to the dangerous character common 
to all externally-fired boilers, coupled in this case with neglect. 

Nore.—Since the above report was in print another explosion has 
happened, from which nine persons were killed and five others 
injured. The fragments of the exploded boiler have been personally 
examined, and particulars will be given in the next monthly report. 
The bviler in question was not under the inspection of this Asso- 
ciation. 

* Since writing the above it has been ascertained that this flue ha 
been re-constructed of plates of precisely the same thickness as the old 
one, and that, on submitting it to the hydraulic test, it was found to 
sustain a pressure of 120 Ib. per square inch without yielding in the slixhtest 
degree, although carefully gauged. This clearly shows that the flue did not 
coilapse from the weakness of its original construction. 





Lanp Trrecrapn From Rangoon To Cutna.—Captain Sprye and 
his son propose to carry on the telegraph wires, » 4 land, from 
Shway-Gyeen to Hong Kong, through Kiang-Tung, Kiang-Hung, 
Esmok, and the principal cities and towns of the Chu-Kiang, or 
Pearl River Valley ; the estimated distance being 1,100 miles only. 
This line, when compl+ted, would enable Hong Kong to correspond 
with Galle in ten hours; in less time, in fact than it now takes the 
steamer to coal at either place. And thus the governments and 
merchants of India and Eugland would receive 17 days later news 
from China than they now get; while the Houg Kong public would 
actually receive the Euglish summary of intelligence before the de- 
parture of the China steamer with it from Galle. We have remarked 
that from Shway-Gyeen to Hong Kong is a portion only of the 
Messrs. Sprye’s project. A second division is to carry on the wires 


| from thst port, through Amoy, Foochvo-foo, Ningpo, and the 


principal cities and towns along the coast of China, to Shanghai. 
The estimated distance of this extension is 850 miles, and the gain 
in time between Galle and Shanghai would be increased to 22 days. 
On the completion of this second division there will be a hopeful 
prospect of still further extending the line from Shanghai to Pekin, 
through Hankow and Tien-tsin ; and ultimately, when modern in- 
vention shall perfect telegraphic cables, from Shanghai to Japan. 
A telegrapb, eastward from Calcutta, confined to the limits of 
British Burmah, can never pay, and will never achieve anythin; of 
real importance, politically our commercially; whilst by extending 
its wire onward, as proposed, to the opposite limits of China—the 
most populous and civilised country of the East —it must carry with 
it there our country’s influence, be a po erful assistant to our 
Home Government in its intercourse with the goveraments of China 
and Japan, of daily service to the merchant communities of Eag- 
Jand, ludia, and Guina, and would prove, we are surely not too 
=~ in predicting, commercially, a great succéss—Rangoon 
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DECIMALISATION OF WEIGHTS AND 
MEASU RES. 


Tue follewing is the bill now before Parliament for decimalising 
the existing system of weights and measures, and for establishing 
an accordance between them and those of foreign countries [The 
notes are by Professor Leoue Lovi, Barrister-at-law]: - 

Whereas for the promotion and extension of our internal as well 
as foreign trade, it is expedient that the weights and measures of 
the United Kingdom should be ecitalised and made to correspond 
with those of other countries: Be it enacted by the Queen’s most 
excellent Majesty, by and with the advice and consent of the Lords 
spiritual agd temporal, and Commons, in this present Parliament as- 
sembled and by the authority of the same, as follows :— . 

1. From and after the expiration of three years * after the passing 
of this Act, thé ynit of the measure of length or linegl extension shall 
in all cases consist of thirty-nine inches and thirty-seven thousand 
and sevepty-vive hundred thousandth parts of an inch of the imperial 
standard measure, apd shall be and is thereby denominated the new 
yard, or the “metre, wherefrom and whereby all other measures 
of extension whatever, whether the same be lineal, superficial or 
solid, shall be derived, computed, and ascertained, and all measures 
of length shall be taken in multiples or decimal parts of the said new 
yard or ‘ metre.” 

2. The unit of the measure of surface shall be the square of the 
new yard, except that the square of oue hundred new yards shall be 
the vnit of land measure, gud shall be and is hereby denominated 
the new acre, of the ‘ hectare,” and all superficial and land measures 
shall be taken in multiples and decimal parts of the said units.{ 

3. The unit of the measure of capacity, as well for liquids as for 
dry goods, shall be the cube of atenth of the new yard, and the 
same shall be and is hereby denominated the new quart, or the 
“ litre,” and all measures of capacity shall be taken in multiples and 
decimal parte of the said new quart § ; 

4. The unit of weight shall be the weight of a new quart of 
distilled water, and the same shall be and is hereby denominated 
the “kilogram,” the half of which shall be the new pound, consisting 
of one pound, one ounce, three drams, and three hundred and 
twenty-six thousandth parts of a dram avoirdupois ; and all measures 
of weight shall he taken in multiples and decimal parts of the said 
kilogram; thethousandth part of the same shall be called the “ gram,” 
which, with its decimal parts and multiples, shall be used for 
weighing bullion and other precious stones and for the purposes of 
pharmacy.|j ; 

5. For the more convenient subdivision of weights and measures, 
it shall be lawful to use the double and tbe half of all the said units 
and their principal decimal divisions and multiples, as well as any 
other subordinate divisions which the Committee of the Privy Council 
for Trade may deem expedient. 

6. The said weights and measures hereby established shall be 
and are hereby denominated the standard metric weights and 
measures. 

7. Standards of the said new yard, or the “ metre,” the said new 
quart, or the “litre,” and the said kilogram, and of the respective 
multiples aud decimal parts, shall be made under the direction of the 
Committee of the Privy Council for Trade, and the same shall be 
duly verified by comparison with the standards in Paris, and copies 
ad uote of the same standards shall be sent to the Lord Mayors 
of London and Dublin, to the Lord Provost of Edinburgh, and to all 
counties, shires, stewartries, ridings, divisions, cities, towns, liberties, 
and places in which by law copies and models of the standard im- 
perial weights and measures are or are required to be kept, and to 
such other places and persons as the President of the Committee of 
the Privy Council for Trade may from time to time di-ect. 

8. All judges, magistrates, and other person or persons who now 
are or sha! hereafter be authorised by law to order or provide copies 
of the present imperial standard weights and measures, shall at all 
times hereafter have like power and authority in every respect to 
order or provide copies of the standard metric weights and measures, 
and to charge the expenses thereof upon the fund or funds, money 
or moneys, that would have been liable in case it had been copies of 
imperial weights and measures that had been ordered or provided. 

9. All and every the provisions and provision which are by law 
in force with respect to the inspection, verification, reverification, 
stamping, counterfciting, and modes of conviction, with the 
penalty or pena ties relating thereto, of the present imperial 
standard weights and measures, shall apply to and be in force with 
regard t> the metric weights and measures in every respect as if 
the standard metric weights and measures were comprised in and 
designated by the imperial weights and measures in the Acts 
relating to such inspection, verification, reverification, stamping, 
counterfeiting, and modes of conviction, and the penalty or penalties 
relating thereto as aforesaid. 

10. From and after the expiration of three years from the passing 
of this act, the imperial and all local or customary weights and 
measures shal] be abolished, and every person who shall sell by any 
denomination of weights and measures other than those of the 
metric weights and measures, or such multiples or paris thereof as 
are authorised by this Act shall, on conviction, be hable to a penalty 
not exceeding the sum of forty shillings for every such sale. 

11. From and after the éxpiration of three years after the passing 
of this Act, if any parson or persons shal] print, or if the clerk of 
any market or other person shall make any return, price list, price 
current, or any journal or other paper containing price list or price 
current, in which the denomination of weights aud measures quoted 
or referred to shall denote or imply a greater or less weight or 
measure than is denoted or impiied by the same denomination of 


the metric weights and measures under and according to the pro- | 


visions of this act, such person or persons or clerk of the market 
shall forfeit and pay any sum not exceeding ten shillings for every 


copy of every such return, price list, price current, jourual, or other | 


paper which he or they shal] publish. 


12. As svon as conveniently may be after the passing of this Act | 


accurate tables shall be prepared and published under the aut‘iority 
of the Committee of Privy Council for Trade, showing the propor- 
tions between the imperial weights and measures heretofore in use, 


and the metric weights and measures hereby established, with such | 


other conversions of weights and measures as the said Committee of 
the Privy Council for Trade may deem necessary, and after the pub- 
lication of such tables all future payments to be made shal! be 
regulated according to such tables. 





* The time may be prolonged to five years or a clause may be added 
giving power to her Majesty to prolong the permissive use of the new system 
S proved by the 1 th clause, at the expiration of the three years, should 
it be deemed necessary. 

t In committee it will be better to define the length of the metre, inde- 
pendent of any numb>r of inches of imperial standard measure, which, of 
course, would be abvlished, and leave no farther trace for comparison. The 
metre is very nearly similar to the existing yard ; the fifth part of the 





13. And whereas the weights and measures by which the rates 
and duties of the customs and excise, and other her Majesty's 
revenue, have been heretofore collected, are differeut from 
the metric weights aud measures directed by this Act to be used : 
It is hereby evacted, that so suon as convenieutly may be alter 
the passing of this Act, accurate tables shall be prepared and 
published under the direction of the said Committee of the Privy 
Council for Trade, in order that the several rates aud duties of customs 
and excise and other her Majesty’s reyenue may be adjusted and 


standards directed by this Act to be used, and that ou the expiration 
of three years after the passing of this Act the several rates and 
duties thereafter to be co!lecied by any of the officers of her Ma- 
jesty’s custom or excise, or other her Majesty's revenue, shall be 








collected and taken according to the calculations in the tables to be 
prepared as aforesaid. 

14. From and after the expiration of three months after the 
passing of this Act, and until the use of the metric weights and 
measures shall be made compulsory, the said metric weights and 
measures shall be deemed and taken to be legal weights and mea- 
sures, and as such may be used for all purposes whatsoever. 





The following reasons in favour of the bill are issued by the 
International Decimal Association :— 

1st. The uniformity in weights and measures which it has always 
been the great object of the Legislature to establish, is defeated by 
the vast variety of weights and measures in use in every part of 
the country aud in many branches of trade. 

2ud. The existence of so many weights and measures other than 
the imperial, proves that we do not at present possess a system 
adequate to the requirements of trade, and adapted to daily inter- 
course, and to the purposes of science. 

3rd. The metric weights aud measures are universally admitted to 
fulfil the conditions of a sound and convenient system. 

4th. This system has been adopted not only in Franco, but in 
Belgium, Holland, Spain, Italy, Portugal, Gefmany, Switzerland, 
and Greece, and is rapidly extending over other parts of Europe 
and in America. 

5th. The increase of our trade with those countries which use the 
metric weights and measures renders its adoption by ourselves a 
maiter of great practical importance. 

6th. The permissive use of metric weights and measures is highly 
expedient for the purpose of legalising the transactions now carried 
on according to tinat system. 

7th. The country has already expressed itself in favour of the 
decimal method of calculation, on which the metric system is based. 

8th. The metric weights aud measures admit of binary divisions. 

9th. By decimalising the weights aud measures we best pave the 


| way for the decimalisation of our coinage. 


10th. Extensive inquiries have proved that the introduction of 
the proposed system would secure an immense saving of time iv 
education. 

11th. The adoption of the metric system has been decidedly and 
ananimously recommended by a Committee of the House of Com- 
mons, after most careful inquiry and discussion. 


Procress oF THE Metric System in Nortuern Evrore. 

On the 18th, 19th, and 20th May, the Scandinavian Inter- 
national Meeting for Politicai Economy held its first assembly at 
Gottenburg, and was attended by 467 Swedish, Norwegian, and 
Danish noblemen, members of the three Parliaments, and other 
gentlemen of high consideration and influence, Ol. Im. Fiiliraus, 
Ex-Minister and Governor of the Province, in the chair, when it 
was resolved : 

“That it is expedient to adopt the French Metric system, with 
its attendant sub-divisions and denominations for weights and 
measures, in the three Scandinavian couutries, and in the same 
way. 

“That the French franc of five grammes, nine tenth parts 
silver, and one-tenth part copper, be adopted as the unit d the 
Scandinavian coinage, aud witt. decimal sub-divisions.” 





Mrinerau Weattn or Mexico.—A Paris letter in the Salut Public 
of Lyons, has the following:—You are aware that several mining 
engineers have left for Mexico to explore the metallurgic regions. 
The following are some particulars which | have obtained on that 
subject: —The true region of the mines, or at least that which has at 
all times had, and which will for a long time yet produce the most 
important wealth, is that which extends upon the right of Leon, a 
town situated at twenty-eight leagues from Guadalaxara, and cou- 
sequently eighty leaxues beyond Mexico. It includes the mines of 
Zacatecas, a locality where General Ortega was born, and where he 
possesses some immense estates. ‘hose mines are of very great 
extent, and the ore is very abundant, but not extremely rich. ‘They 
have been for along time past worsed by the Gambusinos; that is to 
say, anybody may collect when he pleases and where he pleases a 
certain quautity of earth or ore, which he sells as he bestcan. Lu 
this same region it is where lies the small town of Gauanaguato, to 
| the north-east and south-east of which are the two mines the earliest 
worked, and by far the richest in all Mexico—those of Valencienas 
and San Luz. This latter, which is only separated from the former 
by a very deep and narrow valley, 1s, at the present moment, 
worked by a company which includes some Euglish shareholders, 





metre is just the link, the tenth part is the hand, and the hundredth part | 


is the barley-corn or size. The double metre is equal to the fathom; tive 
metres are equal to the rod or pole ; twenty metres are equal to the chain, 
and two hundred metres to the furlong. 

¢ The unit of superficial may he d 1a “ square yard.” 
The word “ are "could not be used together with the “new acre,” inas- 
much as “are” and ‘‘acre” are very like each other, and would lead to 
mistakes. Ten of the new square yards would be nearly equivale. t to the 
rood. The new acre will be much larger than the present acre; while the 
statute acre is 4,840 square yards, the new acre will be 11,960 square yards, 
but even now the Cheshire acre in use in many places in Lancashire is 
19,240 square yards. 

§ The litre is very nearly equivalent to the quart, the half litre to the 
pint. One hundred litres are equal to the sack (corn), five hundred litres 
t the butt or pipe, and one thousand litres are equal to the tun. 

“f The definition of the kilogram and the half kilogram should have no 

ce'to existing weights. The weig!it of the half kilogram is somewhat 
mis'akenin the bill, and would be better expressed by 15432 8487¢ grains 
of which our pound cuntains 7,009. One thousand kilograms make oue 


A standard metre is in the possession of the Royal ty, 3 

kil is Sepseitet at the Royal Steerratccr pi ee Baad oo 

ered whéthér it would not dé better to take thesé as the standards 

or % take further steps for securing the most perfect in existence, 2 
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and which derives profits notwithstaud'ng the difficalty of transport 
in acouvtry without roids, aud where a sufficient uumber of labourers 
are not to be found. Upon the Valencienas mine, to the north-east of 
Mexico, it is that the attention of the Freuch engineers is to be 
directed. In spite of the immense wealth which it contains, it has 
been for some years past abandoned in consequence of the state of 
the country. Since then water hes broken into the mine, and works 
for pumping it and keeping it dry are now necessary. However costly 
these may be, large protits would, it is said, be obtained. 

Curron Susrexsion Bawwer.—The wire ropes which span the 
Avon, and which connect the piers on the Somersetshire and 
Gloucestershire sides of the river, are now finally adjusted. Six 
out of the nine are on one level, the two centre ones being three 
fect apart, and the others on each side of them one foot apart. On 
these a platform of boards placed transversely and bolted to the 
wires will be formed. Three feet and a half above this level are 
| two ropes directly over the outside of the wires of the platfurm which 
| form a handrail, and 14ft. above the platform is the rope on which the 
| “traverser”’ is fixed. his “traverser” is a frame of iron, with 
| two pulleys running on the rope with a pair of light blocks on each 
end, by which are suspended the boards io be carried out for the 
platform and afterwards the links for the bridge, the 
latter, weighing 6cwt. each, being carried out singly. A similar 
machine will be placed on the Leighwoods’ side, aud each 
will carry out, on the whole, 1,500 links. On ‘'bursday the cradle. 
which is constructed of light angle irons, with wooden flours, and 
rans on four pulleys attached to the handrail, was put together and 
lowered down the wire ropes. Itis about 7,ft. square, weighs 
7ewt., and is capable of carrying five or six men. It is so 
constructed that the six wires of the lower level run through it, 
leaving a space for the men to adjust the boards of the platform 
transversely on the wires while they are inside the.cradle. The 
construction of the platform is now being proceeded with; it is 


| 


| being connected te the handrails by ties of houp iron and bolts, Sft. 
| apart, aud when complete will make a secure pathway, 7{it. wide, 





From this platform will be fixed sume 350 tons 
of iron for one side of the chains, and the whole temporary bridge 
will then have to be taken down, and the wires again seed Frag. a 
sufficient distance to evable the men to form the chains of the other 
side of the permanent bridge. ‘The huge iron castings, weighing from 
three to five tons, will now be raised to the top of the piers to form 
the supports for the sardles on which the chains will rest. As soon 
as the platform is finished the coats | of the anchorage for the 
permanent chains will next be proceeded with. ‘The operations of 


from pier to pier. 


the workmen already attracc humerous spectators, both residents 
| and visitors, and the progress of this stupendous undertaking is 
watched with great interest. : peg : Bal f 





BOILER EXPLOSIONS IN SOUTH STAFFORD- 


made payable according to the respective quantities of the legal | 





SHIRE. 


Ar the adjourned inquest upon the bodies of the five men who were 
killed by the explosion of a boiler on the 30th of May last, at the 
Bilston Ironworks of Messrs, Sparrow, held on Friday last, the fol- 
lowing report was presented by Mr. T. Holcroft, practical engineer 
and machinist, of Bilston:— 

“The boiler is one of two the same in size and form as each 
other (commo. ly called a breeches tube biler), driving a 42-in. 
condensing expansive beam engine, and lying nearly north and 
south parallel to, but not opposite each other; the exploded boiler 
being to the east and the front part 17ft. back from the other; 
the fire grates are at the northern end. The shells of the 
boiler are cylindrical, with egg ends, 8ft. Gin. diameter and 27ft. 6in) 
long, externally fired, with a return flue 2ft. Qin. diameter 
running from the back for 19ft. 6in., and returning to the same 
end. The plates are seven-sixteenths thick, and the fracture, 
where visible, shows a good quality of iron. The two boilers 
were connected together by the steam and feed pipes, and were each 
fitted (from the same patterns), with a 10-in. stop valve, a 4-in 
double self-acting feed box, with non-return valve, and feed valve 
worked from a buoy, a 4-in. blow cock at bottom of boiler, a fluat- 
wheel and buoy incicator, two gauge cocks at side of boiler, and one 
5} safety valve. Some portious of the gearing and safety valve 
from the exploded.boiler are wanting, but the valve on the remaining 
boiler is loaded to 361. per square inch, which, I am informed by 
the engineer, is the same as was on the exploded boiler, and was the 
usual working pressure. The steam gauge connected to the boilers 
had been removed for repairs, but at the time of my inspection would 
have given no information as to the pressure of steam atthe time of the 
explosion if it had been in its place. The boiler had been at work 
about 15 years, and although it had been repaired at ditferent times, 
the last veing in the preceding week, it was to all appearance in fair 
working condition, There appears to have been a few oli! cracks 
between some of the rivet holes in different parts of the boiler, bu 
I think, few in number, and these would be very difficult, if no! 
impossible, to discover during the usual examination. 1 could not 
discover any of the fractured plates that were bad in quality, of 
much thinner than when new. The explosion tore the botler in two 
parts at the transverse seam of rivets, 11ft. Gin. from the front end} 
the back part with the return flue was turned over the end, and 
fell backwards a little distance from its seat, tearing the end 
plates a littl and flattening the shell. The frout part of the 
boiler (about three tons weight) was blown about one hundred and 
ten yards easterly, and was torn apd bent in several directions 
difficult to describe, but is presented by the accompanying photo- 


graphs. The principal rent was along the bottom of boiler 
over the fire grate, the whole distance from the transverse 


fracture to the front end plate: and this, I am of opinion, was 
the first to give way. The rent would open over the fire grate, 
reheving the aperture from pressure, and continuing momentary 
on the upper inside, would destroy the equilibrium, and litt the 
boiler (fire end first) upwards, and the force would be supple- 
mented by the rush of sieam and water on the tire grate and 
into the hot flue space under boiler, scattering the brick work 
in all directions, and tearing the boiler in the two parts before 
mentioned, The other fractures and distortions in the front part 
resulted, | conceive, from its coming into contact with the brick- 
work, and from its fall upon the ground, With regard to the cause 
of this explosion, trom a careful examination of the boiler and 
surrounding buildings, [ am sa‘istied there was no deticiency 
of water; neither do I think the bottom of the boiler could 
have become red hot (and so weakened!) from interposition of 
mud, as it had been repaired and cleaned the previous week. 
rhe boiler mountings were efficiently constructed, but as the 
explosion caused great damage to ihem, it cannot be ascertained 
from the parts found whether or not at the time of the explosion 
they were iu perfect action, but as the boilers were connected 
together through the 10-in. steam pipes, if the safety valve on one 
boiler from any cause got inoperative, it should have been indicated 
by an increased emission of steam from the other, The form of the 
boiler is strong, and about the usual proportions, and would not, 
win new, give way under a pressure of 2/01b, per square inch. 
i: king all these circumstances into consideration, | am unable to 
come but to one opiuion, that the boiler exploded from an increase 
of steam above the usual working pressvre (as indicated by the 
safety valve on the remaining boiler of 36 1b, per square inch), but 
how it arose an inspection of the remains gives no clue.” 

After the reading of this report, one or two members of the 
jury who appeared to be of the opinion that the boiler was short 
f water at the tine of explosion, questioned Mr. Holcroft upon the 
point. The latter state. that, according to the evidence of the en- 
xineer, there was about 6,400 gallons of water in the two boilers, 
and that of this about one-third would remain in the unexploded 
boiler. As the foreman thought that, judging from appearances, 
the water scattered at the explosion was scarcely half of the 
quantity thus supposed to have been wasted, and that probably part 
of that scattered came from a cold-water cistern above the boilers, 
the chief enginecr was recalled, and stated that an exaimi- 
nation of the cistern soon after the explosion showed that it 
was full of water. It was also explained that the waste of 
water in the unexploded builer was the effect of gradual leakage 
through the blow-pipe, which had been fractured by the explosion 
Eventually an open verdict to the effect “ that the deceased died 
trom injuries received by the explosion” was returned; * but how 
that explosion was caused there was no evidence to. show.” 

In counection with this accident, Mr. Holcroft, the engineer 
before referred to, has suggested that it would add greatly 
to the safety of steam boilers, especially where a numver are 
employed, and are heated by puduling and other furnaces, if 
in addition to the usual safety vaive, one of lurger dimensions was 
placed on the steam pipe, as close as possible to the engine-door, 
with an arrangement either by a screw or weight to ease the pres- 
sure of steam during stoppage. The engine driver should have 
strict orders to ease the valve whenever the enyine stands, and as 
he must necessarily pass the door to go in or out of the 
engine-house, this would add very little to his labour. For a 
great number of explosions that occur during a stoppage of the 
engine, or soon after it has been put im motion, the fact 
that the pressure on the boiler, durmg a stoppage of the 
engine, has a tendency, more or less, to accumulate abuve the 
salety valve weight, although its diameter may be large, is assigued 
asa reason by Mr. Lloleroft; and be remarks, that a valve as pro- 
posed would meet this tendency, and would jet off with less strain on 
the boiler, the steam generated during the stoppages of machinery; 
in the case of furnace boi ers, which cannot be tous interrupted, this 
elfect could be produced by putting in the damper. 

On Friday moruing last, oue of three large cylindrical egg-shaped 
boilers, attached to the pumping engine at the Wallingswerth apd 
Monuway Colliery, Weduesbury, suddenly exploded witu a loud noise. 
Un examination it was found Chat one or two plates, at the bottom of 
the boiler, had given way, and that in consequence the boiler bad 
been forced fro:n its bed and turved over on one side. Owing, how- 
ever, to the furiunate foct that no one was within raoge at the time, 
there was no personal injury sustained. The chief damage is that 
done to the boiler itself and its fittings, which are rendered useless; 
the brickwork in which the boiler rested was also scattered about. 
The cause of the accident is, at present, atiributed to negligence on 
the part of the engine-teuter to keep the boilers—judging tiom the 
state of the other bwo—preperly supplied with water. Kalative to 
this, full inquiry will doubtless be made. 


Anmstzoxe Guxs.—The manufacture of Armstrong guns at the 
R syal Arseuals for the present entirely suspeuted, and the work: 
men now remaiving in the yun factories deparumeit are chiefly éai- 
ployed in making trunnions, &., for guus already ip. use, aiid tfose 
which require alteration or repair. Some experiiuebtal rifled guns 
are now being prepared to be tested at Shosburysdews, met owt 
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D. AND D. AULD’S FURNACES AND STEAM 
BOILERS. 


Tus invention, by Messrs. Auld, of Glasgow, relates to the 
arrangement and construction of apparatus for regulating the supply 
of air to the furnaces of steam boilers, also to self-acting apparatus 
for supplying water to the boiler. 

The self-acting apparatus for supplying air to the furnace consists, 
under one modification, of a sliding panel arranged at the front of 
the furnace door, the back part of which is formed with openings 
similar to the arrangement of a venetian blind. ‘The sliding panel 
is connected by a chain which is carried up over a pulley arranged 
on the — part of the boiler, and is attached to a bell crank or other 
suitable lever by which it is connected to one of Auld’s self-acting 
dampers or other similar and suitable apparatus. In lieu of the 
arrangement of a sliding panel, a throttle or other suitable valve 
may be used instead, where such modification is found more con- 
venient, When the pressure of the steam falls, the damper appa- 
ratus is brought into operation, and this being in connection with 
the sliding panel or other valve, it is thereby raised so as to allow a 
larger supply of air to pass through the fuel, and thus increase the 
rate of combustion as well as the generation of the steam. On the other 
hand, if the steam is generated too rapidly, the self acting apparatus 
causes the damper and slidiug panel, or its equivalent arrangement, 
to be lowered, and so check the combustion of the fuel. This 
air-regulating apparatus may be readily adapted to and con- 
nected with any suitable self-acting damper apparatus, the con- 
nection being so arranged as to suit the particular kind of apparatus 
employed ; or, in lieu of this combination, the sliding panel may be 

arranged so as to operate in conjunction with a loaded disc or piston 
or a “reducing valve,” or other self-acting valvular apparatus, by 
means of which the steam is kept at a uniform, or nearly uniform, 
pressure. This apparatus, or a modification of the same, is also 
applicable for the regulation of the air draught in the furnace and 
flues of the boiler. For this purpose tho apparatus hereinbefore 
described is connected in any suitable manner with a “ gridiron ” or 
other valve situated in the ash-pit of the furnace or other con- 
veniently available position, so that the amount of draft admitted 
= always be in exact accordance with the requirements of the 
iler. 








The illustration represents an elevation of the apparatus partly 
in section. A pipe A leads from the water tank, or other source 
of supply from which the water is obtained. ‘This pipe is fitted 
with a valve chamber Bb, containing a valve, which, when open, 
admits the water to the cylinder or water chamber C. The cylin- 
der is fitted with a close cover, in which is a small valve D, opening 
inwards, and is so arranged to allow of the escape of air from the 
cylinder C. In the cylinder cover is fitted the bent steam pipe E, 
which branches off laterally, and enters the chamber F; this 
chamber is provided with a close cover, and in the lower part is a 
vertical branch in which is a valve seating to receive the valve G. 
This valve is counected to the lever and counterweight H, by which 
the valve and its connected parts are properly balanced. he ver- 
tical branch of the chamber f opens into the pipe 1, down which is 
carried the spindle J, that serves to connect the valve G with 
an elastic diaphragm K, arranged within the chamber L. This 
chamber is in communication with the pipe M, which extends 
upwards, and is carried by a lateral branch into the cylinder C, 
where it terminates near the bottom, as shown by the dotted 
lines. At the lower part of the standpipe M is a lateral branch 
which opens into the valve chamber < and branching off from 
this chamber is the pipe O, which extends downwards into the boiler 
P. A smaller pipe Q is arranged so that its open erd terminates at 
the proper reed the water within the boiler; outside the boiler 
this pipe extends upwards, and enters the chamber F. 

When the apparatus is in operation, the whole is filled with water 
which flows from the tank or other source of supply into the cylinder 
C and pipe M; water is also forced up the pipe Q fr>m the boiler, 
and fills the chamber F, and the pipes E ms , the valve G bein 
kept open by the pressure of the column of water in the pipe 
acting on the under side of the diaphragn K; and as long as the 
lower end of the pipe Q is below the surface of the water in the 
boiler, the apparatus will remain in this state of equilibrium ; but 
when the water in the boiler sinks below the mouth of the pipe Q, 
which is the predetermined level, the steam rushes up the pipe, passes 
into the valve chamber F, and by the pipe E into the cylinder C, 
where its pressure forces the water contained therein down the 
pipe M, and by the branch pipe O into the boiler P. During 
this action the valve in the box B, as well as the air valves D 
and R, are closed by the pressure of the steam acting upon their 
surfaces ; the pressure on the water also serves to open the valves 
in the chamber N, and thus admit of the water passing into the 
boiler by the pipe O. The self-acting valve R is fitted to the upper 
= of the pipe M to allow of the escape of any air that may collect 

erein, 

Another mode of arranging this apparatus, where the position of 
the boiler does not admit of having the pipe M extending up 
so high, consists in arranging at a convenient = of the pipe 
M a cylinder counected with the water supply. In this cylinder 
is fitted a float, which is connected by means of a rod passing down 
the pipe to a lever, which is centred to one side of the box or 
chamber in which the elastic diaphragm K is arranged, the lever 
being connected by a link to to the diaph , or its equivalent 
arrangement. The arraogement for the admission of the steam to 
the upper valve chamber and the cylinder is similar to that already 

bed. As theoylinder is filled with water the float gradually raises 
the lever connected to the or other arrangement, which 
being lifted also raises the upper valve, so that when the steam passes 
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through the pipe Q, and‘acts on the’surface’of the water in the’cylinder, 
itis immediately forced into the boiler through the feed pipeO. The 
descent of the float causes the upper valve to close and shut off the 
egress of the steam into the cylinder, which is again filled by the 
water passing into it from the tank or other reservoir, in readi- 
ness to afford another supply to the boiler when required. In this 
way a constant and regular supply of water to the boiler is main- 
tained without requiring any personal attention on the part of those 
in charge. 





R. AND W. HAWTHORN’S PUMP VALVES. 


Tunis invention, by Messrs. R. and W. Hawthorn, of Newcastle-on- 
Tyue, consists in the application of an annular double mitre valve 
to pumps of every description, but specially adapted for the air 
pumps of surface condensing engines, or where a free passage, with 


a small rise or lift, and where a quick action is desirable, as in the , 


case of pumps worked at high speeds, and further in the application 
of a peculiar ball clack or valve, or any number of them, for the 
same purposes. The double beat or mitre valve first named con- 
tains an annular space or ring between the inner diameter of the 
outer mitre and the outer diameter of the inner mitre of sufficient area 
to allow the water or other liquid a passage proportioned to the re- 
quirements of the pump. The upper portion or lid of the valve is 
formed of cast iron and wood, the wood part forming the mitres 


corresponding with those formed in the annular space in the valve | 


seat. ‘lhe lid of the valve is guided by a centre bolt of copper or 
other material with a collar or stop on the top end of it, by which 
the li‘t of the valve is regulated. ‘The ball clack or valve consists of 
a circular seat of hard wood fitted into a plate forming the bottom of 
the valve box, upon which a ball falls and closes the passage at each 
stroke of the pump. The balls may be made of cast iron or other 
material, either hollow or solid, and the lift regulated by suitable 
provision. 

Fig. 1 is an elevation, partly in section, of the annular double 
mitre valve, in which the lid of the valve is shown raised to its full 
“ lift,” the waterways being indicated by the arrows. The section 
shows the mode of fitting in the pieces of wood forming the upper 
“ beats” or faces. Fig. 2 is a plan of thesame, with one half of the 
lid removed, showiug the annular mitre or faces of the valve seat ; 
Fig. 3 is a sectional elevation of the ball valves and their wooden 
seats ; and Fig. 4 is a plan of the valve seat; and cross bars. 

In Figs. 1 and 2, A is the annular waterway formed on 
the cast-iron piece B, to the centre of which is fitted the pin 
C, along which the cast-iron lid D of the valve works when 
opening and closing the valve ; E is the collar stop for limiting the 
rise of the lid. The actual closing portions or mitres of the valve 
are composed of blocks of hard wood F driven into corresponding 
opening or chambers cast in the lid or cover, pins a, a, or other con- 
trivances being employed for preventing these blocks from shaking 
out of their places. In Figs. 3 and 4, a,a, are the valve seats formed 
of hard wood, on to which seats the balls or clacks 4, 6, fit accurately. 





CLARK’S VACUUM APPARATUS FOR PAPER- 
MAKING MACHINES. 

Tus apparatus, the invention of a foreiguer, and communicated 
to Mr. Clark, of Chancery-lane, is based on the principle of lateral 
communication in the movement of fluids. Numerous experiments 
on tho flow of water made with a self-acting condenser on this prin- 
ciple, and the good results obtained, have proved that it may be 
successfully applied to extractors, with certain modifications deter- 
mined by practical use. 

Before describing the apparatus it may be observed that, in the 
manufacture of paper, the pulp, before being introduced into the 
first drying apparatus, should only contain the exact amount of 
moisture proportionate to its thickness, and that in an extremely 
uniform degree throughout, as, if it varies, each instant the manu- 
facture becomes increasingly defective in proportion to its fineness 
of quality. It also often happens that the pulp, containing too much 
moisture, has not sufficient consistency, and tears before reaching 
the drying apparatus; in all cases losses result, on the serious im- 
portance of which it is unnecessary to remark. 

It will be seen tbat in order to obtain a good result the water and 
air should be extracted from the pulp by means of an apparatus 
—— a perfectly regular manner without intermission, whatever 
may be the thickness of the paper or its quality. 

Fig. 1 represents an elevation, partly in section, of the self-acting 
hydro-pneumatic extractor, the section being taken on line 1, 2, 3, 

ig. 2, which is a plan of part of the apparatus, while Fig. 3 shows a 
vertical section of one half of the support or column of the apparatus. 

A, cireular case communicating with the feed reservoir by means 
of junction pipe P; B, seating fixed to casing A, and serving to 
guide the aspirating or exhausting water ; C, movable cylinder com- 
municating with the paper machinery by junction pipe O; D, tail 
piece fixed to tube O, and serving on the exterior to guide the 
a or exhausting film, and on the interior the water and air 
° ; E, movable piece serving to impart the same direction 
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to the{water and air extracted as that taken by the” exhausting 

water or medium; F, screwed rod, to which part E is fixed, and 

serving asa guide therefor; G, screwed part, connected to cylinder 

C; H, nut, movable in a circular direction only, in order to producs 

the vertical movement of cylinder C; I, double-armed lever fixed 

to nut H, for imparting the motion described; J, collar, having 
| three arms, carrying nut H; K, elastic india-rubber packing; L, 
bolts connecting collar J to cylinder A; M, lugs cast on cylinder C, 
serving to regulate its position by means of nuts N; Q, hand wheel 
| fixed on rod F, serving to impart motion thereto, and also to regulate 
the position of part E; R, column supporting the apparatus. The 
parts B and D may be of converging and diverging forms, so that 
the water aspirated or exhausted, as also the air, shall pass between 
two exhausting films; the orifices also may be either circular or of 
other form, as required. 


FIG.2. 





The apparatus should be carefully fitted up, the elastic packing K 
being arranged so as to allow the cylinder C to descend sufliciently 
for the annular space betweer parts B and D to regularly pass as 
thin an exhausting film as possible, without destroying its con- 
tinuity, which is an essential condition. The exhausting water 
should enter the casing A at as high a pressure as possible, and, if 
not filtered, should be at least clean for this purpose; the mouth of 
the supply pipe may be covered with fine wire gauze. The parts 
being thus arranged, the circulation of water is established by means 
of a cock placed on the supply pipe; communication with the 
machine is also obtained by opening the cocks on the pipes con- 
necting branches o with tbe casing. The exhausting action is first 
regulated at the maximum on an examination of the draught on the 
paper produced by the position of the part E, which is actuated by 
the hand wheel ; this being done, the exhausting action may be 
modified by simply regulating the cock on the branches o of the 
exhauster. 





———— 


Farat Borer Expiostox.—Nine persons have lost their lives by 
the explosion of a large steam boiler at the woollen cloth manufactory 
of Messrs, Hirst and Sons, Hem Brigg Mill, Morley, near Leeds. The 
boiler exploded last Saturday morning at the time when the mill 
was stopped for the breakfast half hour, and its effects were very 
terrific. Parts of the boiler, some portions of the attached machinery 
and the materials of the mill and the boiler-house, were thrown to 
| great distances, and with immense force. Six persons were killed at 
the time, and several others were seriously injured. The deaths now 
amount to nine. An inquest was held on the bodies of eight of the 
sufferers on Monday, before Mr. Jewison, the coroner for the district. 

| The following verdict was returned: —“ That the deceased persons 
were accidentally killed by the explosion of a boiler, caused by the 
safety valve getting fast by some means unknown.” 
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Tris invention, by Messrs Delany and Okes, of Greenwich, has | 


for its object improvements in double cylinder expansive steam 
engines. For these purposes the slide valve of the high-pressure 
cylinder of a double-cylinder expansive steam engine is made with 
“lap” at each end, whilst the slide valve of the low-pressure 
cylinder is made with no lap, or with as little lap as may be. 
These slide valves are to be worked or moved iu any suitable 
manner, but so that the slide valve with the lap may precede the 
movement of the slide valve of the low-pressure cylinder. 

In some cases, such as where the two cylinders are end to end 
or otherwise arranged, the slide valve of the high-pressure cylinder 
and the slide valve of the low-pressure cylinder may be moved by 
the same eccentric and valve rod, in which case such valve rod is to 
be connected to the two valves in such manner as to admit of its 
moving the slide valve of the high-pressure cylinder a distance 
before it moves the slide valve of the low-pressure cylinder. 

In cases where two slide valves are used to each of the two 
cylinders of a double-cylinder expanding steam engine, those of the 





| out for a length of 370ft.—in addition to the approach, the length of 


| tractor amounting to above £5,000, 


| north shore of the harbour of 


high-pressure cylinder are to have lap, whilst those of the low-pressure | 
cylinder are to have no lap, or as little lap as may be, and they are , 


to be moved or worked in succession, as above explaiued. 

Figs. 1 and 2 show longitudinal actions of a @ouble-cylinder ex- 
pansive steam engine, with the valves and valve rod arranged to 
be worked according to this invention. In these figures the valves 
are shown in two different positions. Figs. 3 and 4 show a section 
and plan of the valves, and part of the valve rod separately on a 
larger scale. 

a, a, is the slide rod, which is to be worked by a single eccentric 
or other suitable instrument. The valve rod a, a, when actuated 
by its eccentric, will give motion to the two valves in such manner 
that the slide valve } of the high-pressure cylinder, which has lap, 
will precede the motion of the valve ¢ of the low-pressure 
cylinder, which has no lap. This is accomplished in the arrange- 
ment shown by the valve rod acting on the valves b, c, by means of 
two bridles or frames a', a*, the bridle or frame a! acting on the 
valve b in such manner as to move it when the eccentric moves the 
valve rod a, a, whilst the bridle or frame a? of the valve red is of 
such dimensions as to allow the valve rod a, a, with its bridle or 
frame a?, to be moved a distance before it acts on and moves the 
valve ec. It should, however, be stated, that the mode of connecting 
the valve rod a, a, with the two valves may be varied so long as the 
valve b, which has lap, may be moved a distance by the valve rod 
before the valve rod acts on aud moves the valve c, which is made 
without lap. 





NOTES FROM NEW SOUTH WALES. 

We have further advices from this colony. The various works 
for improving the harbour at Newcastle are being proceeded with, 
but the larger works do not yet exhibit much progress. ‘Towards 
the construction of the northern breakwater a large quantity of 
ballast has been deposited ; the rails to connect the jetty with the 
site of the breakwater are landed, an‘ it is intended at once to lay 
down a double line of rails, so as to allow of the empty and fuil 
wagons passing each other. Tenders have be@m invited for the ex- 
tension, westward for 100ft. of the new wharf, which now extends 
for a length of 1,700ft.; subsequently other tenders will be called, 
Parliament having voted £15,000 for the work. At the eastern end 
of the wharf, preparations were in progress for the erection of one 
of the new steam cranes recently ordered from England; and the 
crane made by Messrs. Fairbairn, of Manchester, is probably by this 
time ready for use. The vessel in which the other crane was sent 
out was lately wrecked at Moreton Bay, and it is doubtful whether 
any of the cargo will be saved. ‘Ihe drawings for a new steam 
dredge for the Newcastle harbour are in a forward state. There is 
little to report respecting the harbour improvements at Wollongong 
and Kiama, both of which are approaching completion, The 
minister for works recently stated that the new basin at Wollongong 
would be ready for loading ships in August, but it is considered 
doubtful whether the works will be sufficiently advanced by that 
time, unless they are proceeded with more rapidly than they are at 
present. It has been stated as the reason for the length of time 
that the work has occupied that the nature of the work has pre- 
vented more than a certain number of men being employed upon it. 


| 





MELLEL 


The works for the improvement of the Clarence river are pro- 
gressing, and the breakwater on the southern bank is now carried 


which is nearly 400t. The dyke at the entrance to the Moruya 
river is almost completed as far as contracted for. The works have, 
however, for several months been suspeuded, owing to a dispute as 
to the quantity of ballast deposited; the difference between the 
measuremeuts of the engineer for harbours and those of the con- 
The plans are in a forward 
state for the improvement of the harbour at Uiladulla, Parliament 
having voted £10,000 for that work. Tenders have been invited 
for an iron bridge over the Hunter at Pitnacree, to be of cast iron 
screw piles, with wrought iron lattice girders, 

A company of gentlemen, amongst whom may be mentioned Mr. 


| there is a good dea 
| girders are all fixed, and a commencement will soon be made with 


| to be 
' The contracts taken for the new extensions are only for the forma- 





Samuel, M L.A., and Mr. J. D. Maclean, have recently been employ- 
ing parties to bore for coal in the neighbourhood of Stockton, on the 
Neweastle. The result of their 
labours has been the discovery, at a depth of 235ft., of a magnificent | 
seam of coal, 8ft. 6in. in thickness. ‘I'he seam is perfectly free from 
bands, and is of a very superior quality, ‘The discovery is 
one of great importance, on account of the facilities for ship- 
ment which the new mine will possess, as the pit will 





be less than an eighth of a mile from deep water, 
where the largest ship entering the port of Newcastle can | 
load. Consequently, a very short railway line will be required, | 
and as the proprietors will have their own staiths to load at, they | 
will not be dependent upon the Government steam cranes. It is the 
intention of the proprietors of the mine to commence operations at 
once by sinking two shafts and by erecting the necessary machinery. 
A report on the seam has been forwarded to the Minister for Lands 
by Mr. Keene, the examiner of coal-fields, who was present at the 
boring. The land on which the mine was discovered belongs to the 
Government, and a mining lease has been obtained by the proprie- 
tors under the Land Act. ‘I'he first cargo of coal from the mines of the 
Cardiff Coal Company arrived at Sydney in March. The colliery 
where these coals are produced is situate at Lake Macquarrie, at the 
base of a lofty hill, into which the tunnel has been run on a level 
with the waters of the lake; the sean rises with a slight incline, 
just sufficient to drain the works naturally. The mine was Cisco- 
vered by a few of the Australian Agricultural Company’s men 
during a late strike, and is said to be one of the most valuable coal 
fields in the colony. The character of the plant is of an inexpen- 
sive nature, the coal being found close to the water's edge. 
Discoveries such as these cannot fail to exert a most important 
influence on the industrial future of the colony. 

The Australian Steam Navigation Company have obtained an 
addition to their fleet in the Bolwarra. The Bolwarra has been | 
constructed by Mr. M‘Arthur, the company’s superintendent engi- | 
neer, for the purpose of acting as a drogher to the steamers running | 
between Newcastle and Sydney, it was therefore necessary to com- 
bine a fair carryingcapacity with light draft of water, and in these par- | 
ticulars Mr. M‘Artbur has been successful, The Bolwarra is 120ft. in 
length, 18ft. beam, 6ft. 8in. depth of hold, and draws when carrying | 
200 tons only 3ft. 6in. She is propelled by a stern wheel driven by | 
a 25-horse power engine, and will average a speed of seven knots. 
Her destination will be the collecting cargo on the Paterson and | 
Williams rivers. Some months since a fine ship, the Sovereign of 
the Seas, was destroyed by fire, and her hull was subsequently 
raised and sold to Mr. Cuthbert, of Sydney. From the hands of 
this gentleman the hull afterwards passed into the possession of 
Captain Rountree, of Waterview Bay, who at once set about con- 
verting it again into seaworthiness. This object he has accom- 
plished, and under the name of the “ T. 8. Mort,” the ruins of the 
Sovereign of the Seas now float in the form of an auxiliary screw 
steamer. The whole of the work incidental to this metamorphosis 
has been carried out in Waterview Bay, even to the fitting of the 
engines and screw propellers—the latter being adjusted so as to be 
movable at pleasure. 

As regards railways, no new contracts have been taken, but addi- 
tional sections of the Southern and Western will shortly be tendered 
for. The portion of the Southern which will be next advertised 
will continue the railway for a length of fourteen miles beyond 
Mittagong. The principal engineering difficulty presented is the 
Gibraltar mountain, a tunnel through which will have to be carried 
500 yards in length; borings of the mountain are being made, for | 








the Vw of ascertaining the character of the soil, in order to 
guide the contractors in tendering for the work. Excepting this 
there will be no very heavy works on the section, and no gradients 
steeper than 1 in 40. The plans are also being prepared for a sec- 
tion of the Great Western line from the vicinity of the Blue 
Mountain Inn to within a short distance of Mount Victoria—a 
length of ten or eleven miles. The letting of these sections will 
probably be followed by contracts for the northern extension beyond 
Liddell, the decision of Parliament being that the three trunk lines 
should be proceeded with simultaneously. The remaining portion 
of Sir M. Peto and Co's northern extension—from Braidwood to 


| Singleton—was to be opened for traffic on the 7th of May, with 


some kind of ceremonial in which the Governor and Lady Young 
were to take part. The line was, under the new contracts, to have 
been finished by the Ist of January; subsequently it was arranged 
that the extension to Singleton should be opened on the 17th of 
March, the anniversary of tho discovery of Patrick's Plains; but 
the heavy and continuous rains which feil at the commencement of 
that month delayed for some time the completion of the works. 
The only portion of Sir M. Peto and Co.’s contract now in 
hand is the extension from Meuangle to Picton, and the works 
upon this line are in so advanced a state as to give assurance of its 
being very shortly available for traffic. The rails are laid, and 
the line ballasted to within about a mile of Picton. The 
Menangle viaduct papeats an alinost finished appearance, although 

of work still to be done upon it. The cross- 


the planking upon which the rails are to be laid. The wholeof the 
wel in the extension to Picton were promised to be finished by 
the Ist of July. Besides Sir M. Peto and Co.’s works, which are 


| thus drawing to a close, there are seven contracts in hand for the 


continustion of the lines constructed by them. Some of these con- 
tracts are being energetically carried out, but the progress made 
with the others is less satisfactory. The second contract for the 
Southern extension, which was commenced and subsequently 
abandoned by Messrs. Shuttleworth and Wallace, has been 
transferred to Messrs. Larkin and Wakeford, but owing to some 
delay with the Crown Law Offices, the new contracts had not 
been signed, and as a consequence the works had not been recom- 
menced. From the same cause the contract for the railway bridge 
across the Hunter at Singleton, which has been handed over by Mr. 
Heritage to Mr. Mason, had not been proceeded with. Both of the 
two contracts for the Northern extension—taken respectively by 
Messrs. Randle and Co., and Mr, Blunt—hbave been started, but 
until the opening of the line to Singleton afforded facilities for the 
conveyance of the contractors’ plant, the works could not be pro- 
ceeded with very rapidly; the material required having 
carted along the road parallel to the railway. 


tion; separate contracts will have to be given for the permanent 
way. A large quantity of rails and other ironwork will be required 
for the new lines, and the lessees of the Fitzroy iron mine recently 
received a promise from the Minister of Works virtually to take as 
much ironwork as they could supply ; they at the same time promis- 
ing to deliver fifty tons of rails per week within eight weeks from 
the date of agreement, and 120 tons per week within eight months 
of that time. For several months past, in anticipation probably of 
the Fitzroy Iron Mining Company being able to supply the required 
material, no orders for rails were sent to England; but by the last 
mail—whether or not it appeared likely that the company would be 
unable to fulfil their engagement—orders were sent home for 75 
miles of rail—that quantity being required for the extensions lately 
contracted for. The works on the branch line from East Maitland 
to Morpeth are completed as far as the formation is concerned, anda 
contract has just been taken for the permanent way. Some diflioulty, 
however, is likely to be experien in obtaining rails, as the vessel 
which was bringing out a portion of the ironwork was recently 
wrecked on the coast, and it is doubtful whether the cargo will be 
recovered. <A further delay will therefore occur in the completion 
of the line. It now appears doubtful whether all the advantages 
anticipated from the extension of the railway to Morpeth will be 
realised, as it is for the present settled that the station is to be about 
half a mile from the steamers’ wharves. The proposal to carry the 
line into the centre of the town along a high level was abandoned, 
owing to the excessive prices asked for the land; another proposal, 
to continue the line on a lower level to the steamers’ wharves, could 
not be carried out, owing to the refusal of one of the steam com- 
panies to give up for the purpose any — of their land through 
which the line would have to pass to the other company's wharf, or 
otherwise to further the project; the reasons assigned for their re- 
fusal being, that they would receive no corresponding benefit from 


| the concession, and moreover that the conveyance of goods to and 


from their wharf was the concern of the shippers, not theirs. The 
result of these impediments to the extension of the railway is, that 
the station is for the present to be placed outside the town, and the 
goods will have to be carted between the wharf and the railway, 
whereas by a slight concession the line might be carried to the 
water’s side, and the steamers and trucks loaded from each other, 
It is probable, however, that before long it will be shown to be to 
the interest of the steam company to agree to the proposed arrange- 
ment, even though it should involve them in some expense, and 
afford accommodation to a rival company. The contracts for the 
cuttings and embankments on the branch line from Blacktown to 
Windsor and Richmond were to be completed by the end of June; 
and Mr. Randle expressed confidence in being able to have his work 
done by that time. The wet weather has hitherto interfered with 
the contract, which is consequently not in so forward a state as it 
should be at this time. Mr. Gwyneth’s contract for the line between 
Windsor and Richmond—which is a very small portion of the work 
—is nearly finished. These contracts are only for the formation ; 
no arrangements have yet been made for the permanent way. Two 
large viaducts have been separately contracted fi r; that across South 
Creek will be nearly 800ft. in length; the centre opening, which 
will be 90ft. in the clear, will be spanned by a laminated arch. Nine 
months-are allowed for this work, but it is expected by Mr. Weaver 
that the branch line will be available for traffic at the eee 
next year. All of the contracts have been taken at prices below Mr. 
Weaver's estimates, Tbe branch lines of the Waratah Coal Company 
and the Scottish Australian Mining Company, to connect their mines 
with the Great Northern Railway, are being proceeded with under 
the direction of Mr. Weaver. 
——S—=—S—=s——> 


Maprip, Saragossa, anp Aticante Ramway.—( From our Corre- 
spondent.)—This great undertaking is now nearly completed, and 
by 1865 all the concessions will have been carried out. As the 


| readers of Tue Enorveer will have been informed by recent com- 


munications, the last 75 miles have recently been opened on 
the Saragossa division of the main lines; the recently com- 
pleted sections comprise several great tunnels, bridges, and cuttings, 
which reflect high credit upon the company’s engineers. Besides 
these 75 miles, the company has recently opened 40 miles between 
Carthagena and Murcia; and in August—that is, next month—it 
will have 40 miles more ready between Hellin and Albactte. In 
August, also, a section of 17 miles is to be opened on the Andalusian 
line, from Santa Cruz to Ventas de Cardenas. By the end of the 
current year 737} miles will be in operation, out of a total of 892} miles 
conceded. On the 30th of April the company possessed 191 locomo- 
tives, and it is to receive 67 more during the remainder of the 
current year, and 89—according to present orders—in 1864 ; making 
a total effective stock of 297 engines. The rolling stock now com- 
prises 555 passenger carriages, and 71 more will be received before 
the close of the current year. ‘The stock of trucks, December 31, 
1862, numbered 2,233 ; 802 more will be received during 1863; and 
500 more in 1864. Several striking works occur on the sections 
now in progess, especially on the line from Manzanarés to Cordova. 
Between Vilches and the Bridge of Menzibar a great viaduct will 
have to be constructed at Garizas. This work will have an opening 
of 433ft., and its maximum height will be 156ft. and some odd 
inches. 
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LETTERS TO THE EDITOR. 


(We do not hold vurselves responsible for the opinions of our 
Corréspondeénts.) 


PRESSURE AT THE BOTTOM OF THE ATLANTIC. 
Sir,—Several experiments have been tried during the last few 
days, at the Wharf-road, to determine what effect the pressure of 
the Atlautic sea has upon a submarine cable layivg on its bottom at 
a depth of 24 milés. The experiments were made in Reid’s large 
ress capable of resisting a pressure of above 10,000 lb. onthe square 
fneh, The specimen of cable used is known as the Persian Gulf 
standard, having a coating of gutta-pereha j of au inch in diameter 
It was subjected to a pressure equal to two miles and oue quarter of 
a mile deep, and the pressure kept on for one hour, first having been 
carefully tested by what is known as Professor Thomson’s reflect- 
ing galvanometer. As i 
Some people who call themselves electricians were cf opinion 
that thisenormous pressure—about 5,000 1b. on thesquareinch—would 
force the water into the copper core, and by this means deteriorate 
the éable if not quite destroy it. 
These experiments have completely demolisbed this theory, On 
the contrary, when the pressure was removed the cable was found to 
be considerably improved and gave with the same instrument several 


during the course of next week, upon a more extended scale, aud 


carefully recorded. ; ‘ 
At the same time several gentlemen wished to ascertain the truth 
of ap old anecdote current at sea, that was said to be performed by 


Atlantic, securely corked, and when pulled up all the wine had dis- 


appeared and was repleced by salt water. Another story of the | 


same kind bas been long in circulation—that if you take an empty 
bottle, securely corked, and sink it to a great depth, it will come up 
filled with salt water, while the cork remains undisturbed. 

In order to test the first of these theories, six quart bottles of Bass’s 


pale ale were submerged, securely corked and wired down, then | 


covered with Betis’ patent capsules ; there were also several bottles of 
lemonade and ginger-beer, all properly secured in the same way. 

To test the secoud theory of the empty bottle, one was securely 
corked aud wired, one was corked after avother fashion, having a 
large knob left on the cork in the form of a champagne cork, to 
prevent it being driven in. The third bottle had a wood cylinder 
put inside, resting ou the bottom, and reaching the cork, to give 
another form of resistance to the cork. The pressure was the same 
as before, and the time under pres-ure the same, viz, one hour, 

The results were as follows:—The Bass's ale came out all sound 
and good, the same with the lemonade and giuger-beer. ‘The small 
space left by the bottler between the cork and the liquor was filled 
up. With this exception all was the same. The first empty bottle 
the cork was driven in, and as a matter of course the bottle came up 
filled with water. The second bottle with the large knob was alsu 
driven iv, and the bottle came up full. The third, that had the wood 
cylinder inside, on which the cork rested, was driven in to a 
certain extent, not whole, and this bottle came up also full, showing 
that at these great depths that no corking, however secure, will 
prevent the water from getting into an empty bottle, and avhen you 
send the bottle down filled and well corked, there ‘s no dauger of 
the liquor makivg its escape and being filled with another ; sv that 
the sailor must live drauk the wine first, and sent the empty bottle 
down afterwards. 

Another interesting experiment was tried to test the accuracy of 
Dr. Wallich’s statements as regards living creatures at great depths 
in the ocean. 

It is a generally received opinion that no living creature exists at 
the bottom of the Atlantic - that in these dark aud silent regions of 
the great deep eternal silence aud solitude reign, the bottom being 
@ fiue deposit of diatomates too minute for the vaked eye of man. 

To demonstrate this, some live carp, lobsters, eels, &c., were put 
in the cylinder ; the same pressure (Atlantic depth) and the same 
time—one hour. The whole perished aud came out quite stuff, thus 

roving that the general opinion on this subject is correct, and that 
Br. Wallich’s statement wants confirmation. EXPERIMEN TOR, 

19, Wharf-road, City-road, 

P.S.—Another series of these interesting experiments will be gone 
through next week, when any ove iuterested in them may attend. 





PATENTS AND THE INTERNATIONAL EXITBITION, 


Sia. —Mr. William Hawes, in the paper on the results of the 
“ International Exhibition of 1862,” receutly read before the Society 
of Arts, and published iu your last week’s journal, is reported to 
have made the following statement, amuugst others, inimical to 
property iu inventions :— 

“The reporters on paper, and on iron and steel, refer to 
the fact of the large uumber of patents taken out, and the 

verty of the results acvruing from them, and when we review 
ho whole Exhibition, and compare it with 1851, aud reflect 
that in the interval above 30,000 English pateuts have been 
taken out, independently of the registration of designs, and 
besides those takeu out by foreigners iu their respective countries, 
each patent securing to the patentee the monopoly of his faucied 
improvement for fourteen years, we must, I think, be led to the 
conclusion, either that patentees have in most cases some other 
ebject in view in taking out a patent than securing themselves the 
advantages to be derived from a new invention, or that the patent 
law holds out to a speculative class the chances of winning a prize 
in a lottery too great for them to withstand, and therefore en- 
courages a species of gambling in so-called invenions, by giving 

rivileges to crude, ill-digested schemes, which, perfectly useless 
n themselves, are great incumbrauces to the progress of real im- 
provement.” 
rom the construction of the above paragraph, it is not clear 
whether the number of patents referred to (viz., above 30,100) were 
oe for inveutions relating to “ paper, iron, and steel” only, or 
jor invevtions embracing the entire ravge of science and art. If 
Mr. Hawes intended it to be inferred that more than 30,000 patents 
had been grauted for inveutiovs relating to “ paper, iron, aud steel,” 
the falsity of the calculation is so great as to justify severe com- 
ment. In dealing with the question, however, 1 am will'ng to give 
Mr. Hawes the benefit of any doubt which may arise from his 
obscurity of language, and I wiil assume that he intended to refer 
to inventions of all kinds; but it so happens that the entire number 
of patents actually granted for inventions of all kinds since the 
close of the year 1851 is less by several thousands than the number 
stated by Mr. Hawes, and the number of such patents actually in 
force at the — time is very considerably less than half the 
number stated by him; hence, moreover, is apparent another fallacy 
of Mr. Hawes, seeing that each of the patents originally granted 
has not secured “to the patentee the monopoly of his fancied im- 
provement for fourteen years.” 

I am aware that, iu addition to the patents actually granted, a large 
number of applications for Provisional Protection have been re- 
corded by inventors who have deposited descriptions of their in- 
ventions at the Government office, which applications, however, 
have not been proceeded with, owing, doubtless, to various causes, 
amongst which I may mention the not uufrequent inability of poor 
but meritorious inventors to pay within the prescribed time the 


exorbitant charges which mistaken legislation “ wriugs from the | 


poverty of men of genius,” seeking to avail themselves of the pro- 
tection afforded by the patent laws. In all such cases the inventions 
have been thrown open to gratuitous public use, on the system 
advocated by Mr. H.wes, and the public have thus been enabled to 
@ppropiate all such inventions, without in any way remunerating 
the inventors for their labour, expenditure, and skill. 

T cannot sup that a barrister of standing, like Mr. Hawes, who 
is also. Vice-President of the Society before which his paper was 
read, could have been iguorant of the practical distinction existin 
between mere provisional protections and actual patents; nor can 
for @ moment entertain the idea that he would have eudeavoured to 





mislead the public by keeping the distinction from them, had he 
intended to include all provisional protections in his statement of 
the number of patents taken out, As you are aware, the question of 
patent law reform is now receiving the attention of a royal Commis- 
sion, aud as any material mis-statement cannot be too carefully 
avoided, perhaps Mr. Hawes himself will at once vouchsafe to in- 
form the public of the real facts of the case. 

As to the * poverty of the results” atcruing from the number of 
patents taken out for invertions relating to “ paper, iron; and Steél,” 
perhaps Mr. Hawes will also inform the publi¢ whethet thb “povetty” 
he speaks of had reference ives I asstinié it had) to thosé inven- 
tions only that were displayed in the TiiterHational Bxhibitiot bailding 
at South Kensington? If so, I have no hesitation in affirming that the 
test he hag adopted is no proof whatever of the Actiial progress of 
invention in the above departmetits; iniless, indebd, it cin katisfad- 
torily be shown that all prope cave was taken to enSure the exhi- 
bition of all inventions of merit relating to the subjects in question. 
Perhaps some of your readers may have something to reveal on 
this head. 

It is not necessary on this oécaésion that I shold follow Mr. Hawes 
into the question raised by him as to the policy of the patent laws, 
—the worthlessness of the arguments he adduces having been so 
frequently exposed in your columns, and the policy of granting 
patents, moreover, being now geuerally conceded by all parties. 


degrees of improvement. These experiments will be continued | Since, however, Mr. Hawes has spokeu of pateuts as being ihimical 


to “ universal free trade,” and has thought proper to réetierate the 
exploded doctrine of M. Chevalier, that patents are “injarious to 
industry,” I would beg to observe that neither M. Chevalier nor 
Mr. Hawes could have any more moral right to appropriate the in- 


on Gd eat, Vin, be sunk © bottlo of wine toaicrent depth in the | Ventions of others without satisfaction haviirg been atfurded to the 
salt, ° re 


mventors than they could be privileged to pick 4 pocket or to 
dgfraud the labourer of his liire,—the tise of inVetitions without 
according reasouable remuiieration to inventors beliig, hdt an act 
of “trade,” bat one of “ theft;” and in this view I am supported by 
an eljiinedt political etonotnist, John Sthart Mill, who, L believe, 


| has designated what Mr. Hawes and his party appear to eonsider 


“free trade” in inventions as neither more nor less than “free 
stealing.” 
I shall be happy, if need be, to again address you on the same 


| subject. 


Hampstead, July Ist, 1863. PuiLo-INVENTOR. 


— 
THE ALGUADA REEF LIGHTHOUSE, 

Siz,—In an article upon the Alguada Reef Lighthouse re-pub- 
lished in the 27th March issue of ‘Tue Enornzer there is a remark 
made by your correspondent to the disparagement of the Singapore 
instalments of stone; it is, therefore, but due to those who have had 
for some time the honorary superiutendence of the work here, to say 
that .he vourses alluded to (probably H, L and Ig) were taken away 
before they were placed upon the platform, and therefore their 
correct dressing could not have been insured at Singapore. ‘The 
reason of this was that they were required in a hurry to save a 
season, and the idea of the officer who removed them was that they 
could be more expeditiously trimmed at the Reef. 

The amount of work undertaken at Singapore for this lighthouse 
is, Lam told, eight solid courses and thirty-two hollow courses ; of 
these the eight solid must be now in the lighthouse, and about 
twenty of the hollow courses are ready for shipment, four or five, 
indeed, have already goue. 

I shall not trouble you with a longer letter on this occasion, but 
shall watch the narrative of the construction of this lighthouse from 
time to time, and keep you informed also from Siagapore of the 
progress of the work. JUSTITIA, 

Siugapore, 21st May, 1863. 


LAW INTELLIGENCE. 

COURT OF QUEEN'S BENCH, Westainster, Juve 25. 
(Sittings in Banco, before the Loxv Crier Justice, and 
Justices WiGHTMAN, Cxomrton, and BLACKBURN.) 

BETTS V. MENZIES. 

Tus was the sixth day of the arguinent of this great patent case, 
which has already been three times tried, and has been carried up to 
the House of Lords on a question of law, and has now come back to 
be re-argued on the question of evidence. The patent is for 
a combination of lead aud tin, not by fusion, which makes 
what is called “ Britannia metal,” or pewter — the material of 
our common pewter pots — but by the mechanical process of 
pressure. ‘The plaintiff, a tinfoil roller, bad, in the course of ex- 
periments, ascertained that there is such a mechanical affiuity between 
Jead and tin that if a plate of tin be laid on one of lead, aud both 
are pressed between rollers, they closely cohere, and thus the effect 
is tu produce sheets or plates of lead plated or coated with tin, and 
the result isa material which blends the ductility of lead with the 
harduess, brightuess, and cleanuess of tin. Such was the inven- 
tion which was the subject of the patent, and it will be at once 
perceived that it is one of very common and useful applica- 
tion, and, therefore, the question was not as to its utility, but 
its novelty. It is capable of being rolled out into sheets as 
thin and flexible as tinfoil, and embossed with figures, which 
makes it a very beautiful material, aud as fit for purposes of 
ornament as of utility; and the plaintiff, in his specification, 
entered with great particularity into the processes necessary to 
prepare the lead and tin for the rolling, aud also for the sub- 
sequent “lamination” of the plates of united metals. He took 
out his patent in 1848, and it appeared that after that period, 
at all events, the process got “into general use” for all sorts of 
purposes—such as tea-pois, “coffin furniture,” and “capsules” for 
fastening up bottles; aud in 1856 he brought actions against several 
persons who used it for infringements of his patent. One of these 
was against the present defeudint Menzies, and another was against 
a person named Clitiord. They both set up a prior patent to one 
Dobbs so long ago as 1804, for a similar process; and also a public 
user of the process subsequent to that prior patent. The action 
against Menzies (the preseut action) was tried before Lord Campbell 
in Loudon, and resulted in a verdict for the plaintiff. There was an 
application for a new trial, and, in the meantime, the action against 
Clifford came on to be tried before Lord Campbell, at Warwick, when 
the “dramatic incident” took place of a person rising up in the court 
to say that he had used the same process 39 years ago in Birming- 
ham. This person wa3 examined as a witness for the defendant, 
and his appearance, as if by accident, caused such a diversion in his 
favour that he obtained the verdict. Thus, therefore, in the same 
patent, there were two verdicts directly opposite. Then the present 
action against Menzies came on to be tried before Mr. Justice Erle 
in London, in 1859, and there was a great body of evidence as to 
the effect of Dobbs’s patent as a disclosure and a pnblication of the 








invention, and as to a public use of the inveution prior to the 
plaintiff's patent. ‘There was no doubt that Dobbs had discovered 
and described, though in somewhat general terms, a process 
for makivg a new material which he called “Albion metal,” 


| formed of a combination of lead and tin by means of pres- 


sure, but then he did not with any precision define the relative 
thickness of the plates of one meta! or of the other, nor the degree 
of the pressure to be applied, or the nature of the rolling process 
otherwise than that it was to be by rollers, and that it was to be “a 
| hard pinch ;” whereas the plaintiff entered very minutely into these 
| matters. Then, as to public user, there was evidence that about 
thirty years before there had been some new material made and sold 
for tea-pots, &c., which, it was represented by the defendant's wit- 
| Resses, was a material produced by pressure together of lead and tin 
by means of rollers; aud one witness, gifted with a strong memory, 
or, as the other side suggested, endued with a lively fancy, drew a 
vivid picture of Dobbs as “an old gentleman in top boots,” 
coming down to a certain mill with plates of tin and lead 
to be “rolled.” It was, indeed, strongly urged that as the 
witness, from the irresistible evidence of dates, could only 





have been four years of age at the time, the vivacity of his fancy 
had probably more to do with the picture than the tenacity of his 
memory; and that it could not have been the elder Dobbs whom he 
had secn, but a younger Dobbs, who had invented another process 
for combining the nietals; Hot Fesstite, Bat by heat, ard in 
which rolling was also used. not appear that Dobbs the 
elder, who was a chemist at King’s Norton, Oxfordshire, had 
évér carried out his invention; atid a8 to his nephew, Do!bs the 
younges, his process was not by yeh It therefore, 
trougly insisted on the pitt of the plaintiff, that thé tea 
Spoken to as sold for 4 Bhort tié in Birivinghani thirty 

6, did which it s#éied Were Soon discardéd 48 tod ve 4 ‘were 

6t wide of a material Munwfactired the plaistiffs 
The inry however, appeared SatisHed that the tolling provess had 
been ised pride to the plaintiff's patent, and their gréat diffiviilty 
sébiniéd to be whietlitr it wds a public user, as to which the lartied 
Juugeé directéd théin that any user by sale and in way of business 
woultl bé a publlié Wer THE leariied Judge with that direction left 
the qestion of novelty to the jury on the whole of the evidenve, 
4nd they found for the plaintiff, after a week’s trial and two or three 
hours’ consultation. Thus, then, there were two verdicts in favour 
of the plaintiff, and one in favour of the defendant. There was, how- 
ever, a rule on the part of the defendant to enter the verdict for him 
in this action, on the ground that Dobbs’ patent per se disclosed the 
invention apart from actual uset, or from evidetice as to its practicable 
character. l'his court so decided, and so did a coirt of error, with the 
exception of Mr. Justice Willes aiid Mr. Justice Williams, who 
dissented on the ground that there was évidence that Dobbs’ patent 
could nut be practically worked. Tbe ease Went to the House of Lords, 
When all the Judvés were agdin consulted of the subject, and a 
fhajority of them being of a contrary opinion—viz., that the question 
Was 1i6t as to the effect of Dobb's patént updn the face df it, but as 
coupled with the &videhvs as to its practienbility, and that it wase 
for the jury whether Dobbs had s¢ far discovered, diseloséd, and * 
described the process 4s to make it practicable fur othérs to Se it, 
and sé the case came back to this court to eonsidér whether, on the 
evidéiice as to that point, or asto actual publie¢ user of the invention, 
the verdict for the plaintiff could be supported. 

Mi. Macaulay, Q.C., and Mr. Grove, Q.C., were heard at great 
length on a previous occasion, contending strenuously that there 
was ample evidence, and that it was time this protracted litigation 
should close. 

Mr. Macaulay, Q.C., had been heard during portions of the two 
days, and had entered very elaborately into the whole of the immense 
mass of evidence on both sides. 

Mr. Grove Q.U., on two different days argued upon the summing 
up to show that the right quesiion had ‘gone to the jury at the last 
trial, and urgivg strongly that if trial by jury was to be upheld'a 
verdict ought not to be set aside merely because the Court did not 
quite agree in it; for the whole privieiple of trial by jury, was, 
that the jury, within their proper province, were better able to form 
judgment than the Court. 

Mr. Udall and Mr. Webster were heard on the fifth day on the 
same side. 

Mr. Montague Smith, Q.C. (with Whom wére Mr. Hindimarch, 
Q.C., and Mr. J. Brown), was heard on the samé day on behalf of 
the defendant, contending that the question as to the effect of Dobbs’ 
patent had not been really put to the jury apart from the question 
of public user, owing to the doubt which had existed as to whether 
it was not a question for the Judge to decide on the construction of 
the spevification ; or that if it bad really been left to the jury they 
had in effect found in favour of the deféudant, as they had found, in 
fact, that the material was made (prior to the plaintiff's patent) ; and 
if it was dove it must have beeu practicable to do it; or that, if 
they had not so found, they ought to have done so, 

The scope of the arguments oa one side and the other came to 
this, summed up shortly :—-on the part of the plaintiff it was said,— 
Will you, after three trials aud two verdicts for the plaintiff, and 
after a decision of the House of Lords in his favour, still send the 
case to a furtber trial, aud thus renew and protract indefinitely the 
litigation which has so long gone on; or will you not deem this last 
verdict in his favour as decisive, and say to the parties after this 
long litigation, * Depart in peace ?” 

Ou the part of the defendant it was urged,—Will you deem a 
patent established as to which there are two verdicts directly oppo- 
site, and a third which has evidently proceeded partly on a misappre- 
hension of the !aw, which it was requisite to go to the House of 
Lords to have removed ? or will you not rather allow ons more trial, 
and thus affurd one further chance of eliciting the truth and esta- 
blishing the justice of the case ? 

Argumenis so plausible, euforced by counsel so able, on tnaterials 
so ample (the evidence taken in a week's trial being, of course, 
voluminous), Were not, as may readily be imagined, at all easily 
exhausted, 





BAIL COURT, June 26. 
(Sittings in Banco, before Mr. Justice Wicutuan, Mr. Justice 
Crompton, and Mr, Justive BuackBuRN.) 
BETTS Uv. MENZIES. 

Mr. Justice Crompton gave the judgment of the Court in this 
case, with which we should imagine tne public are now pretty 
well acquainted. The Court could not come to a conclusion that 
the present verdict was satisfactory. They did not think that the 
patent of Dobbs had been well considered. They did not wish te 
give any opinion as to the weight of the evidence, but it would be 
more satisfactory that the exact poiut of the patent of Dobbs sbould 
be submitted to another jury. The rule for a new trial would 
therefor be absolute, but the plaintiff was not to be at liberty to 
raise a point of the manufacture and sale prior to the taking out his 
patent, the costs of the former trial to abide the event, su that if the 
plaintiff succeeded he would be entitled to them.—Rule absolute for 
a new trial. 





Cost or Lonvon Streets.—New Oxford-street and Cranbourne- 
street, constructed between 1841 and 1847 by the Commissioners of 
Woods and Forests from the London Bridge Approaches Fund, cost 
—the former, £330,074, and the latter, £206,093. Victoria-street, 
Westminster, constructed between 1845 and 1851 by the West- 
minster Improvement Commissioners, from the Coal Duties and 
improved rates, and by money raised on mortgage, cost £215,000. 

Ocean Waves.—Great exaggeration has prevailed in respect to the 
altitude of ocean waves. Even learned writers, until very recently, 
continued to speak of their rising 40 or 50ft. bigh. In ‘fovember, 
1840, I encountered, during a voyage from New York to Barbadoes, 
in a small barque, one of the severest hurricanes of the present cén- 
tury. It was one of those great cycloidal storms, reportéd on by 
the late Colonel Reid, which swept down the whole length of the 
Carribean Sea, and, turning with the Gulf Stream, followed the coast 
of North America to Newfoundland, and finally crossed the Atlantit 
to the shores of England. Owing to the ignorance and stupidity of 
the captain, we received the whole force of the storm for four days, 
almost under bare poles, when, by changing the course of his ship, 
he might have run out of it in a few hours, as I endeavoured in vain 
to convince him. When we reached the middle of the Gulf Stream, 
where the current was three knots an hour, off the Capes of Caro- 
lina, we had the wind at its greatest force from the porth, almost in 
au opposite direction to the current, thus rising the waves to what 
people delight to call, in poetic language, “ mountains high.” Being 
a good sailor, I mounted the mast to get a better view of the terrible 
desolation which surrounded our little barque, and to measure tlie 
heightof the waves. I was quite surprised, when I mounted about 
30ft., to find that I was on a level with the crest of the waves, when 
the ship was at the bottom of the “troughs.” I therefore arrived at 
the conclusion that they never rise above 16 or 18/t. above the ocean's 
level when at rest. The violence of the waves was such (as we 
found when we came into port) that nearly one-third of the 
was tora from the ship's sides and bottom.— Wilson's Science of Ships 
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TRIAL OF STEAM FIRE ENGINES. 

Tux following announcement, some time since issued, and em- 
bracing the programme and conditions of tle trials in progress at 
the Crystal Palace, deserves to be placed on record :— 

Fire engine makers, mechanical engineers, and others are hereby 
informed that a fund has been subscribed for the purpose of 

iving premiums to the exhibitors of such steam fire engines as 
shall, upon a trial, prove to be the most efficient for the purposes 
for which they are constructed; the arrangements for this pur- 
pose, the conditions on which the several exhibitors will beadmitted 
to competition, and the award of the premiums, will be carried out 
by a committee consisting of the following gentlemen, who may 

vobably add to their numbers :—Chairman, His Grace the Duke of 
Bitherland ; members, the Right Hon. the Earl of Caithness, Lord 
Richard Grosvenor, M.P., J. G. Appold, Eaq., J. F. Bateman, 
Esq, W. M. Browne, Esq., T. R. Crampton, Esq., W._M. Cros- 
land, Esq., W. Fairbairn, Esq., ‘I’. Hawksley, Esq., J. E. M’Con- 
nell, Fed. ng fgg ge Esq., J. Matthews, Esq., J. Nasmyth, 
Esq., J. Penny, Esq., W. Smith, Esq. Capt: E. M. Shaw, Honorary 
Secretary. 

The cotnmittes hereby offér the following premiums for the best 
steam fire engines, to be tested in the grounds at the Crystal Palace 
on the 1st of July, 1863. 

The engines produced for trial will be divided into two classes— 
the small class, consisting of those not cxceeding 30 cwt.; and the 
large class, of those exceeding 30 cwt. and not exceeding 60 cwt. ; 
these weights not including coal, water, hose, or other gear. 

The premiums will be £250 for the best engine, and £100 for the 
second best in each class. 

The chief points to which the committee purpose to direct their 
attention, in addition to the considerations of cost and weight, are 
those which relate to the general efficiency of the machines as fire 
engines; combining, among other points of excellence, rapidity in 
raising and generating steam, facility of drawing water, volume 
thrown, distance to which itcan be projected with the least amount 
of loss. Simplicity, accessibility, and durability of parts. 

Persons who wish to compete for prizes will be required to lodge 
with the committee, by the 8th of June, the sum of £1u for each 
engine which they wish to bring forward, and these sums will be 
réturned to them, in full, when their respective engines are pro- 
duced for trial on the Ist of July; but will be forfeited to the com- 
mittee otherwise. 

The following particulars must be supplied to the coramittee by 
the 8th of June, viz.:—Size and number of cylinders; stroke of 
pistons ; ordinary number of strokes per minute ; weight of engine; 
description, size, and material of boiler; quantity of water con- 
tained in boiler when at work; steain spsce (cubic contents); fire- 
box surface; tube surface; total heating suriace; mode of feeding 
boiler; ordinary working steam pressure; description of suction 
valves; size of ditto; material of ditto ; lift of ditto; area of ditto; 
size of suction pipe; size of ordinary hose used; description of 
delivery valves; size of ditto; material of ditto; lift of ditto; area 
of ditto; cost of eugine without gear. 

In addition to the above the committee will be happy to receive 
any further descriptions or explanations, with drawings and dia- 
grams, which manufacturers may wish to give concerning their 
respective engines. 

ach engine must be provided with a steam pressure gauge, a 
Water pressure gauge, a counter, and a glass water gauge, or some 
other efficient apparatus to ascertain the level of the water in the 
boiler, and it will be necessary to lodge the pressure gauges with the 
committee, in order that they may be tested, three days previous to 
the trial. The gauges will be returned on the morning of the 
trial. 

As far as practicable the following tests, among others, will be 
applied :—Time of raising steam from cold water to a pressure of 
100 Ib. on the square iuch ; weight of engine; drawing water from 
a considerable depth; greatest quantity which can be delivered 
at certain heights and distances under varying circumstances, such 
as through one or twenty-five, or any intermediate number of 
40ft. lengths of hose; greatest height to which water can be pro- 
jected from the ground level; control which can be exercised over 
the engine as to the number of strokes under varying circum- 
stances.—The mode of applying this test will be to attach nose 
pipes of various sizes to the end of the hose, at the same time 
observing that, with each size, the engine delivers the theoretical 
=—v of water due to the number of strokes or revolutions 
made. 

In order to carry out these trials with perfect uniformity and fair- 
ness the committee have decided on providing the fuel (Welsh coal), 
and the nose-pipes, which will be all of one pattern. 1t will, there- 
fore, be necessary for proprietors of engines to supply themselves 
with bran+hes such as those at present used in the London Fire 
Brigade, and during the trial they can obtain from the committee 
any nose-pipe they wish. ‘Lhe committee will provide a strong rail 
for a rest, to whieh the branches may be attached during the trial, 
aud exhibitors will be at liberty to lash to their respective branches 
a spar, or to use any other contrivance which may assist in giving a 
correct delivery of water ; the desire of the committee being to apply 
the whole of the tests to the engines, and as little as possible tu the 
men. ; 

One of the principal objects to be ascertained concerning the 
engines exhibited being to defiie the quantity of water which each 
can project through the atmosphere to certain heights and distances, 
the committee will prepare a set of water-targets and tanks, arranged 
in such a manner that the water can be measured after delivery. 
The targets will consist of canvas hoods with circular openings of 
6ft. in diameter, having attached to each a tail, or shoot, through 
which the water will be conducted intoagauged tank standing below, 
from which the quantity delivered within tie opening of the target 
can be read off by means of a graduated index. 

A space will be set apart for each engine, and only five persons 
will be allowed inside this space, and exhibitors and their assistants 
will not be permitted to leave the ground allotted to them, or to 
interfere in any way with the arrangements of the committee. 

The engines will be weighed in the Crystal Palace in complete 
working order, but without coal, water, hose, or other gear. 

The committee will test the boilers for pressure, on the ground, 
by means of a force-pump, to the extent of one-half more than their 
usual working pressure; and, when this has been done, they will 
arrange the safety valves so that the usual working pressure shall 
not be exceeded. 

The trials will be conducted as nearly as possible in the following 
order :—On the moruing of the 1st of July, the engines must be in 
the places assigned to them by seven o'clock. 

The committee will assemble at the Crystal Palace at 10 o'clock, 
a.m., and will first proceed to examine the drawings, specifications, 
plans, &c., furnished by the exhibitors; after which they will 
examine the engines with cylinder-covers off, pump valve-boxes 
open, and boilers and fireboxes empty. 

The engines will then be put together and got ready for work, 
with the fuel laid, and at a signal given by one of the committee 
appointed for the purpose, the fires will be lighted. 

ach engine will commence working as soon as the gauge 
indicates a pressure of 100 lb. on the square inch. 

The time occupied on the several trials will be taken by members 
of the committee, or persons specially appointed for the purpose, by 
whom also the gauges in the tanks will be read off. 

The depths from which the water will be drawn will be about 
18ft. and about 4ft. 6in. below the level of the ground. 

No, 1.—At the first trial, the engines will each deliver one thou- 
sand gallons of water into the targets, distant from the nozzle about 
60ft. horizontally, and 3Uit. vertically, or at a true distance of about 
67ft., at an angle of 27 deg. from the horizon. 

No. 2.—Atthe scond trial, the targets will be distant 60ft. and 40ft. 
high, a true distance of 72ft., at an angle of 34 deg. 

No. 8.—At the third trial, the distance will be 8Uft. and the height 
S0ft., @ true distance of 85it., at an angle of 2ldeg. 





No. 4.—At the fourth trial, the distance will be 80ft., and the 
height 40ft., a true distance of 89ft., at an angle of 27 deg. 

No. 5.—At the fifth trial, the distance will be 100ft., and the 
height 30ft., a true distance of 104ft., at an angle of 17 deg. 

No. 6.—At the sixth trial, the distance will be 100ft., and the 
height 40ft., a true distance of 108ft., at an angle of 22 deg. 

At each of the foregoing six trials, 40ft. of Sclivery hose will be 


used. 

No. 7.—At the seventh trial the engines will be tested with con- 
siderable lengths of hose and noazles of various sizes. 

No. 8.—At the eighth trial each exhibitor will be allowed to dis- 
play his engine inany way > pleases, aud the commitiee will Bow 
pleasare in commenting ou the réspective performahees according 
— 27 discretion. A period of 15 minutes will be allowed for this 

al. 

No. 9.—At the ninth trial the engines will be worked into targets 
placed as in No. 6, and will continueto work during the pleasure of 
the committee; the quantity of water being carefully measured as 
before. It is intended that this trial shall last at least two hours. 

It is also the intention to test the exact height to which each 
engine can project water from the ground level. 

= engines will be tested for theoretical quantity with and without 
nozzles. 

Although it is the intention of the committee to carry out, as far 
as practicable, the whole of the foregoing tests, it is probable that cir- 
cumstances may necessitate some variation. It is, therefore, to be 
distinctly understood that the committee reserve to themselves the 
power of adding to, omitting, or altering the whole or any portion 
of these regulations. Each manufacturer or exbibitor, ore his 
engiue can be admitted to the competition, must sign an agreement, 
binding himse!f to submit to the decision of the committee, which, 
on all points, will ba final and withovt appeal. 

Communications to be addressed to Capt. E. M. Shaw, hon. sec. 
to the committee, 68, Watling-street, E.C. 


PARLIAMENTARY INTELLIGENCE. 
HOUSE OF COMMONS, JUNE 25, 1863. 
SMALL ARMS. 

Mr. H. Vivias, in calling attention to the report of the Committee 
on Small Arms, said be ventured two years ago, upon the ground 
that the arm purchased by the Government was not the best which 
could be had for the movey, to bring the question under the notice 
of the House, and the noble lord at the head of the Government 
promised that the subject should be investigated. That pledge had 
been fulfille i, and he now wished to call attention to the report of 
the committee appointed to inquire into the matter. The reply of 
the commiitee to the question whether the present Enfield rifle, 677 
bore, was manufactured on the best possible principle was that it 
was not. Now, it could hardly be considered a satisfactory position 
to have spent £3,000,000 on the purchase of arms, and pot to have 
purchased the best. The committee made various experiments with 
rifles grooved on different principles as compared with the ordinary 
service musket, aud in every case the latter was proved to be 
the worst, and the further they departed from the principle of rifling 
in the ordinary service musket the better the rifle which they pro- 
duced became. The e'liptical system of rifling proved itself superior 
not only to the ordinary service Enfield but to the best of the rifles 
made on other improved priuciples. The com.nittee next proceeded 
to investigate the question of a different calibre, and they adopted 
the calibre suggested by Mr. Whitworth. They reported that 
though, fur reasons assigned, they did vot reco..mend the small 
calibre, they thought it but justice to Mr. Whitworth to express 
their sense of the superiority of his rifle. Justice, therefore, had uot 
been done to Mr. Whitworth. Having ascertained ths relative su- 
periority of the small bore rifles, ihe committee made experimeuts in 
regard to the calibre, ani, of course, adjudged the superiority in 
precision to the small bore over the larger bores. It appeared 
that after the expenditure of large sums of money in the pro- 
duction of small arms, the commiitee at last arrived at the conclu- 
sion which might have been easily come to before a great expense 
had been incurred, and he wished to know why the experiments 
which were ultimately tried were not made sooner. He believed 
that the Ordnance Committee had no power to originate experi- 
ments, but only to experiment in respect to matters referred to them; 
but he certainly thought, considering the simplicity of experiments 
with regard to small arms, care should have been taken to i-stitute 
them long since. The Committee on Sma!l Arms very quickly es- 
tablished the fact that the rifle manuiactured by the Government was 
the worst, and, consequently, it would be satisfactory if the Govern- 
ment could inform the House that some tribunal was about to be 
established which would consider these matters before the country 
was involved in a vast expenditure, With regard to the thinness of 
the barrel, the committee had not gone into that point; but it was 
evident that, with regard to small-arms of the same weight, the 
strength of those having the least sized bore would be the grcatest, 
because the metal would be thicke:t. Neither did the committee 
sufficiently consider the question of the endurance of rifles likely to 
be subjected to much rough usage. Considering that the Govern- 
ment were having made a great number of weaponsevery year, and 
that many were continually worn out by use in the course of years, 
if those weapons were replaced by a good arm the er:ors which had 
been fallen into would be retrieved. It bad been said that the Whit- 
worth rifle cost £9, but he had ascertained that if made in large 
numbers the Whitworth rifles could be manufactured for a sum not 
exceeding £5 each. Such an arm might be of great advantage in 
skirmishing. Another point to which the committee had omitted to 
attach sufficient weight was that of penetration, which was incr ased 
by the greater harduess of the projectile. Defences used for field- 
works were now made of a strength exactly sufficient to resist the 
ordinary rifle ball; but if ahardened ball were employed, with a 
power of penetration three times greater, it was clear that the 
strength of all those defences 1:ust be increased three times also. 





-The hon. member concluded by asking the Government what action 


tiey proposed to take in reference to the report of the Committee on 
Small Arms. 

Mr. H. Berkeley said that the details which the hon. and gallant 
member had brought forward were such as the House could scarcely 
deal with. He could not assent to the alleged perfection of either the 
Whitworth or Westley Richards rifle. There might be more correct 
weapons than the Enfield, but he believed that for all the practical 
purposes of a campaign, a better rifle was not to be found. He un- 
derstood that the 18th Hussars had for a couple of years used Terry’s 
breech-loader, to the satisfaction of the commanding officer. This 
instrument could be used with the Enfield barrel; it was very effi- 
cient in all respects, and it possessed this advantage over the West- 
ley Richards, that it was half as cheap again. 

The Marquis of Hartington said the House was much indebted to 
the hon. and gallant member for the pains which he had taken in 
investigating the subject, and for the motion which he made two 
ro ago, aud which resulted ia the report of the committee now 

fore them. Hecould not, however, admit that the report showed 
that the Government of the day had taken a wrong coutse, or wasted 
public money in the manufacture of the Enfield rifle. That manu- 


facture was commenced when much alarm and anxiety prevailed | 


throughout the country on account of our not being provided with a 
good rifle for the army. Under those circumstances it was incumbent 
on the Government to adopt that rifle, which, although it might be 
open to some scientific objections, offered the greatest number of 
advantages for practical service in the field. The report of the 
committee distinctly stated that the Enfield rifle was introduced at a 
time when there was only limited experince in regard to elongated 
rifle bullets, and that the greatest credit was due to those who pro- 
duced a weapon which was believed not only then, but still, to be 
superior to any arm adopted by other countries. If that were the case 
it could not be said that the Government had failed to do their duty 
in this matter. It was most important for the House to bear in miud 
that the trials which were vonducted by the committee were entirely 
of a theoretical and not of a practical character. The results were, 





no doubt, sufficiently favourable to the Whitworth, and sufficiently 
unfavourable to the Enfield, to justify the Goverment in making 
further experiments in regard tothese arms. Considering, however, 
that we were at this moment in possession of a weapon which the 
Ordnance Committee themselves declare to be superior to any pos- 
sessed by other countries, it would obviously not be right for the 
Government to enter into a heavy expenditure, such as would be 
required in order suddeuly to substitute another instrament for the 
Eufield as the rifle of the army, except on the fullest consideration 
and after the most complete practical experience. One difficulty of 
changing the Enfield for another rifle of smaller bora was that, if 
before the alteration was entirely concladed war broke out, we 
should have so many regiments armed with the one instrument and 
so many with the other; and two different sorts ef ammunition 
would have to be served out. This might lead to great confusion, 
and possibly even to the most disastrous consequences. It was 
therefore the intention of the Government not to desist from the use 
of the Enfield until they had asvertained by the most thorough and 
conclusive trials the superiority of the Whitworth. With this view 
they proposed to issue a suffivient number of Whitworths to the 
Rifle Brigade and the 60th Rifles. That rifle would then be in the 
hands of expert soldiers in every part of our possessions, and would 
be subjected to every kind of usage or accident which could possibly 
happen to it. On the report which was made of the performances of 
the Whitworth under these circumstances, the Government would 
decide what should be their course for the future. As @ larger bore 
the committe had reported more favourably of the Lancaster than 
the Enfield. Mr. Whitworth did not provide a large bere rifle for 
trial, because he was aware that he could not obtain the same advan- 
tages with a large as with a small bore. ‘The Government, iu considera- 
tion .{ the recommendations of the committee, had resolved to pro- 
ceed »s slowly as possible with the manufacture of the present 
service Enfields, and Mr. Whitworth had been requested to fornish 
a number of polygonal rifles of the large bore size, in order that they 
might undergo competition with the Lancasters. Whichever was 
found to be the best for practical purposes would gradually be intro- 
duced. There would not be the same difficulty in the substitution 
of au improved large bore for the Enfield as in the case of small 
bores, because the issue of different ammunition would not imme- 
diately be required. The hon. and gallant member who brought 
forward the motion had gone, in his opinion, a little too far in stating 
that the Ordnance Select Committee reported that the Whitworth 
was ab-olutely the best rifle. As he bad already mentivned, the 
trivls were theoretical and not practical; but» moreover, the com- 
mittee themselves pointed out several defects in the Whitworth, 
such as breaking of hammers, aud the inconvenience in some 
respects of the ammunition. These points, small as they might 
seem, were really of more importance than any question of extra- 
ordivary accuracy at luvg range. Most military men were agreed 
that however useful a rifle possessing precision at a long 
range might be under certain circumstances, and in the 
hands of experienced men, the arm best fitted to be 
used by the general rank and file was that which could most 
simply be managed, which was least liable to derangement, and 
which was generally most useful, There was no such difference 
between the Eufield aud the Whitworth rifles for the purpose of 
actual service as would justify the assertion that the public money 
had been wasted on the manufactory at Enfield, nor had any fact 
been elicited which would warraut the Governmen: in ——— 
changing the rifle used in the army. Ouly one other poiut remained. 
Among miliary men great difference of opivion prevailed with 
respect to breech loaders. No doubt, under certain circumstances, 
these rifles possessed great advantages ; but some authorities believed 
that the eatreme facility of loading would induce the men to fire 
away their ammunition with tvo great rapidity. The question of 
cost was also one of considerable importance. Oa the whole, then, 
the Government did not fecl themselves justified in ordering breech- 
loaders to be issued to the troops for actual service; but at the same 
time the merits of the arm invented by Mr. Westley Richards were 
such as entitled it to a further practical trial, and the Government 
had consequently determined to. plave 2,000 in the hands of men 
scattered over all parts of the world, in orJer that the weapon might 
be thoroughly tested. Such were the decisions to whieh the 
Government had come relative to small arms, and he hoped they 
would be satisfactory to the House. 


THE ROYAL ENGINEERS, 


Colonel Dunne called attention t» the sum granted for the retire- 
ment of the officers of the Royal Engineer Corps, and the matner 
of its application. A sum of 416,000 was annually voted for retire- 
ment in the Engineers, but since tue vote first appeared in the esti- 
mates the corps had been largely increased by the amalgamation of 
the army of the East. What he complained of was that the whole 
of the £16,000 was not applied to the purpose for which it was 
voted. Certain Engiueer officers accepted civil appointments. When 
the time arrived at which they would be entitled to military retiring 
peusions, they were obliged either to give up theireivil appointments 
or to forego their retiring allowances. If they continued to serve 
the country in a civil capacity, their retiring pensions as Engi 
officers were retained, and, for his own part, he did not ‘know 
whether the money was returned to the exehequer, or applied to 
some other purpose. All he kuew was that, to that extent, the sum 
voted by Parliament for the benefit of the Engineers was misapplied. 
The Commander-in-Chief had endeavoured to obtain justice tor the 
Engineer officers, but in vain; and hence the necessity for calling 
public attention to the subject. 

Mr. Peel stated that geueral Engineer officers were allowed to 
retire on full pay under certain conditions. Some of these retired 
full-pay officers were found availablefor Civil Service, and of course 
when so employed by the Government it was not possible that they 
should receive both their military full-pay and their civil salaries. 
Consequently a certain portion of the amount granted for tl e retired 
full-pey list was withdrawn. ‘The hon. and gallant member did 
not wish to deprive the Government of the privilege of employing 
Engineer officers in civil situations in cases where they were likely 
to render service to the country. What he wented was that the 
military full-pay of officers eagaged in civil employments should be 
assigned to other officers of the Evgineers. 

Colonel Dunne said the hon. gentleman had misunderstood him. 

Captain Jervis said that a complaint was that a certain sum was 
voted by Parliament to be applied in certain proportions, so as to 
procure the greatest number of retirements, but that the treasury 
would not allow it to be so expended. Not long since three senior 
engineer officers were in civil appointments, when £600 fell vacant. 
Instead of the next Engineer officer getting this, the treasury said 
that some of these three officers might some day retire from civil 
service, and, until they made up their minds, they would allow no 
one to have the money. One of these had since died, but still the 
money was retained. He hoped the matter would be considered. 











Canapian Copper Mines.—The mineral wealth of Gavada is 
slowly, but surely, and most satisfactorily becoming a It 
is something less than six years since the copper regions cf Lower. 
Canada first attracted attention, and we now find them filled with 
mining enterprise, drawn by the rich promise from Europe and the 
States, bringing abundant capital, and giving employment to 
hundreds. The Acton mine, in the county of Bagot, was the first to 
which much atteution was directed, and the success of the operations 
in regard to production and money value are supposed to be without 
parallel. Within three years after it was opened 490,000 dols. worth 
of ore had been obtained, and between 5110 and 600 hands were em- 
ployed in its working. The Harvey-hill mines, in the eounty of 
Leeds, a large interest in which was held by citizens of Quebee, is, 
as we learn, a still more valuable property than that of Acton. 
These mines have been disposed ? 4 within the last few days to 


Boston capitalists for the sum of £50,000 sterling. 322 tons of this 
ore from the Harvey-hill mine, sent to England, gave an average of 
88 percent. This is a much higher percentage than is general 
obtained, but we are informed that much of the ore raised from t 
mine is as high as 50 per cent.—Quebec Chronicle. 





oe 


ee ae 


a ee eer ns: 


THE ENGINEER. 








CAIRD’S STEAM? ENGINES. 


creer emepairmandOn eocmertn cme 
iy ld a fs Aa I 
u“ \ 


OU 
. Tt | f 
bol Sel 


Wi 
AWA 


ti 


Li alld 
st 
Hy 


inl 


Tuts invention, by J. T. Caird, of Greenock, relates to the novel 
arrangement and construction of details connected with the valvular 
apparatus or movements of steam engines, more particularly those 
of the oscillating class. , 

The improvements may be carried out under various modi- 
fications, but according to one arrangement, as adapted 
specially to oscillating engines, the details are contrived as 
follows :—The working steam cylinder is formed or fitted with 
separate and distinct valve faces; two, for example, for the main 
working steam slide valves, and two for the expansion slide valves 
on the steam belt. ‘These valve faces, and, consequently their corre- 
sponding valves, are disposed two on each side of the main trunnion 
on which the cylinder oscillates, that is, there is one main steam 
slide valve and one expansion valve on each side. The expansion 
valve is placed nearest the trunnion, or, in other words, it is between 
the trunnion and the main steam slide valve, and it is worked 
by a double lever arm from the link hereinafter described. This 
arrangement of the valves forms a good balance, and it enables the 
expausion to ba carried out in a much more effective manner than 
can be accomplished according to the usual plan. Toa segmentally 
slotted bar or cross-head piece, similar to that ordinarily employed 
for the communication of the eccentric’s motion to the main slide 
valves, without any derangement from the oscillatory action of the 
cylinder, there is attached at the centreacranked stud. This stud is 
bolted in laterally, and is cranked upwards, terminating ina large eye. 
‘Lhis eye is bored out hesisontel Y 
cylindrical in external form, but recessed laterally on each side, 
or formed with top and bottom shoulders to fit into the expansion 
lever link. ‘This link is composed of two plain bars or curved 
segmental pieces bolted together, with aspace between them for the 
traverse of the bush therein, It is from this stud asa centre that the 
motion of the eccentric is conveyed to the valve. One end of the link 
is jointed in the usual manner by a fixed stud to the lower end of the 
eccentric rod from the main shaft, and the link thus receives the 
vibratory action necessary for the operation of the valve. The 
Opposite end of the link is similarly jointed to the lower end of a 
pendant radius rod or bar, the ppper end of which is fitted with a 
ring to embrace a concentric cojlar or shoulder on the main shaft, or 
fixed to a stud placed as near the centre of the shaft as possible ; thus 
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this rod has no longitudinal traverse motion, and its lower end 
forms the fixed supporting centre forthe link to work upon. This lower 
end is fitted with an adjusting screw, spindle, lever, and link move- 
ment or other adjasting arrangement, so that it can be set in or out 
from the main vertical centre line of the cylinder, and thus vary the 
effective throw of the link, and consequently alter the expansive 
action of the valve. This system of valve gear is applicable to all 
classes of steam engines and valvular apparatus, and it is available 
as well for the main slide valves as for separate expansion valves. 
The adjustable radius bar always keeps the centres correct, and 
forms a steady fulcrum for the link action, whilst its adjustment is 
so simple that the engines can be handled with much greater facility 


| than heretofore. 


Fig. 1 is a front elevation, showing one half of a marine engine 
of the oscillating cylinder class, and Fig. 2 is a corresponding end 
view of the engine; Fig. 3 is a transverse section corresponding to 
Fig. 2, and taken on the line 1, 2, Fig. 2; Fig. 4 is also a transverse 
section, which is taken on the line 3, 4, Fig. 2; Fig. 5 is a vertical 





| Section, taken through the centre of one of the expansion valves on 


ly to embrace a traversing bush | 


the line 5, 6, Fig. 4. 

Fig. 6 represents a partial elevation of another mode of arranging 
the mechanical details for operating the va!vular apparatus of steam 
engines; Fig. 7 isa partially sectional elevation, taking at right 
angles to Fig. 6; and Fig. 8 is a transverse seetion, showing « 
portion of the details delineated in Fig. 7. : 

In the modification shown in Figs. 1 to 5 the principal parts of 
the engine are of the ordinary construction. The steam cylinder 
A, the belt B, together with the induction and eduction passages C 
and D through the trunnions, are each arranged in the manner 
common to engiues of this class. On each side of the trunnien Uv, 
through which the steam enters, there is arranged an expansion 
valve which regulates the admission of the steam to the cylinder A. 
Each valve casing E has fitted within it the valve face F, a 
vertical section of which is shown in Fig. 5, which also shows the 
position of the expansion valve G and its connected spindle H. ‘I'o 
this part is attached the rod I, the upper end of which Ses 
through an eye formed in the guide J, which projects out in a lateral 
direction from the face of the cylinder A. The prolongations I of 
the spindles H are each formed with a boss or lateral enlargement at 
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the central part, in which a bush is fitted to admit of its being con- 
nected by means of a bolt and nut to the end of a bent lever K. 
These levers are each centred on a stud, the back plate of which is 
screwed to a projecting part cast on the face of the cylinder A. The 
inner arm of each of the levers K extends towards each other, and 
terminates in a brass bush or block L, so as to traverse easily to 
and fro in the segmental slot, which is formed in the bar or cross- head 

: «ross-head M is formed with a prolongation that extends 
in an 1 ward direction, the extremity passing through the eye of a 
guide N, which is bolted to the beam of the framing, the lateral 
extremities of the cross-head being bolted to guide brasses which partly 
encircle the columns of the framing. To the centre of the cross-head M 
is fixed a crank stud O, which is cranked in an upward direction, and 
terminates in a largeeye. In this eye is fitted the traversing bush P, 
which is recessed in a lateral direction on the front and back, or 
formed with top and bottom shoulders which embrace the expansion 
lever link Q, as shown in the sectional view, Fig. 1. This link 
is composed of two plain bars or, curved segmental pieces, which 
are bolted together at the extremities, leaving a space between 
them for the traverse of the bush P. -One end of the link Q is 
jointed to the lower end of the eccentric rod R, the reciprocatory 
movement of which is communicated to the expansion valves. ‘The 
other end of the link Q is jointed in a similar manner to the pendent 
rod §, the upper ead of waich is bolted toa strap that encircles a 
ring on the main shaft T. In lien of this arrangement the rod may 
be fixed to a stud arranged as near the centre or axial line of the 
main shaft as possible. A slot is formed in the lower part of the rod 
8, in which is fitted a nut U, and through this the horizoutal screw V 
works. ‘This screw is supported in bearings, which project out from 
the columus of the framing, and on one extremity is fitted the hand 
wheel W. By turning the hand wheel W the screw V is put in 
motion, which causes the rod § to move in a lateral direction either 
to the right or left, according to the direction given to the hand 
wheel by the engineer. In this way the link Q is caused to move in 
either direction, so that it can be set to or from the vertical centre 
line of the cylinder A, and thus vary the throw of the link, and so 
alter the expansive action of the valves to the extent that may 
be found desirable. 

Another mode of arranging the mechanical details connected 
with the expansion valves is shown in Figs. 6, 7, and 8. 
In this modification the lever K, with the cross-head M, cranked 
stud O, and link Q are similar to the corresponding parts shown in 
Figs. 1to3, The lower ends of the eccentric rod R and the pendent 
rod $ are bored and fitted with brasses, which form the bearings for 
the link studs. The rod S is jointed by a link to the hor'zontal rack 
X, which is actuated by a pinion Y on the back of the hand wheel 
Z. This wheel is mounted on a stud a, which is bolted to the 
column of the framing; the inner part of this stud is formed 
with a shoulder to receive an eye, in which the stud of the antifric- 
tion roller 6 is carried. This roller presses on the back of the rack 
X, so as to keep it in gear with the pinion Y. ‘he tubular boss of 
the hand wheel Z fits on to the cylindrical part of tnestud a beyond 
the eye carrying the roller b, andoutside this part the stud is screwed 
to receive the small hand wheel c, the boss of which is screwed in- 
ternally to correspond to the stud. The inner edge of the boss of this 
wheel is bevelled off, and it enters a corresponding part formed in 
the boss of the hand wheel Z. The valves are set to the required 
point of expansion by means of the hand wheel Z, which moves 
the rack X to and fro, and both are fixed in the position desired by 
screwing up the hand wheel c, which wedges the boss of the wheel 
Z, and holds the parts securely. In this way the expansive action 
of the valves may be regulated and adjusted with the utmost ease 
and facility. 


ForeicN anp Cotoniat Jorrines.—-Tho cotton planting experi- 
ment at Jamaica is progressing with every prospect of success.—The 
American correspondent to the Manchester Examiner, dating from 
New York, June 17, writes: —* Unless General Hooker should gain 
a victory over the forces under General Lee, the Confederates in 
Pennsylvania are now in a positiow where they may do incalculable 
damage. They may move upon Harrisburg, the state capital; or 
they may strike off to the north-west to Pittsburg, where the most 
extensive govermment foundry in the loyal states is located. The 
destruction of this establishment would be a serious blow to the 
Federals, although they would not now feel it asserious as they might 
have done had it been dealt a year ago, for all the important foundries 
in this country have been engaged to a greater or less extent in the 
manufacture of heavy ordnance, and can probably turn out all the 
artillery which the government will need in any emergency.”—A 
bill now before Parliament detines the boundaries of British Colum- 
bia thus :—On the south the United States, and on the north 60 deg. 
north latitude; on the west the Pacific and the Russian territories, 
and on the east the Kocky Mountains and 120 deg. west longitude. 
Queen Charlotte’s Island and all other adjacent islands are included 
except Vancouver's and its adjacent islaunds.—The subsidy for the 
conveyance of the Ocean Canadian Mails is £104,000 a year. The 
contractors, it is said, have offered to carry them for £60,V00 a year 
if the contract be extended by the Canadian Government for a 
number of years. Four monster steamers are being built in New 
York for the California trade, to be called the Retribution, Retalia- 
tion, liestitution, and Revenge. ‘The first named has been launched. 
‘They are each to be upwards of 300ft. long and 3,000 tons burden.— 
The iron-clads in dock at Cherbourg are expected to be prepared for 
sea about the end of the month. ‘The Emperor Napoleon will go 
down and inspect them. 

‘Te Wetsu Coan and Iron Trapes.—The Newport correspondence 
of the Colliery Guardian states, with reference to the Cwmbran forge, 
that a sale has been effected, and that operations will commence 
with but litde delay. ‘lhe forge bas been at a stop for many years, 
and the loss has been severely felt in the immediate locality. For- 
tunately for those who had invested their little capital in the neigh- 
bourhood, Messrs. Hill and Batt built the Oakfield Wire Works, 
which compensated in a great measure for the stoppage of the forge. 
When the latter is again brought into active life there is no doubt 
but that Cwmbran will see, perhaps, more prosperous times than has 
ever been the case before. Messrs. Weston and Grice, the new pro- 
prictors, are, it appears, well known for their enterprising spirit, 
and it is generally believed that considerable extensions will be made 
to the present works, There is no material change to report in the 
iron trade of the Newport district, except that the recent advance is 
not so firmly maintained as was the case a fortnight since. Orders 
continue to flow in pretty regularly. The coal trade shows a sl.ght 
improvement, mainly in consequence of a good number of ships 
havingarrived. Inthe neighbourhood of Swanseathe improvement 
in the geueral state of the iron trade has been fully sustained, and 
the advanced price demanded by the leading makers has become 
more general. No large additional orders have since been received, 
but the various works are working with regularity, and every class 
of workmen can find ready employ. ‘There is at present but little 
doing in the shipping trade, Swansea being somewhat scarce of 
vessels. Freights, therefore, are firm and advancing. The colliers 
are, from the same cause, working less quantities than usual, although 
the coasting trade has latterly improved. From Cardiff it is stated 
that the West Midland intend ruuniug into the Vale of Neath at 
Aberdare, and a narrow-gauge rail is being laid on the Vale of 
Neath, which will place Briton Ferry, Neath, Swansea, and 
Llanelly in direct communication with the West Midland system. 
Whatever will be the result of these extensions to particular locali- 
ties, one thing is quite clear, that the colliery proprieturs aud the 
freighters generally will be materially benefitted by the increased 
competition. The iron trade continues in a fairly active state, and 
the shipments this month have been considerable. ‘The tendency in 
prices is not so decidedly upward as mentioned last week, but no 
orders are taken under thé current quotations, and a general feoling 
of confidence prevails. If another advance takes place in pricus it 
is more than probable that several of the works now at a standstill 
will soon be started again. Freights have slightly declined since 
my last report, and the coalmasters are able to keep their collieries 
going more regularly. 
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TO CORRESPONDENTS. 

Notice.—A SprciaL EpItIon of THE ENGINEER ¢s 
published for ForerGn CrrcuLation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 





STONEWALL.—You must apply elsewhere. 

W. N.- Apply to Triibner and Co , Paternoster-row. 

S.W.— We cannot advise you how to obtain a situation, 

E. H —We thine Mr. Alingill has fully answered your note. 

J.S. P.—Schiele’s patent is dated November 23, 1848. No. 12,338. . 

ScescrtBer.—The 4in. hole, 8 /t. below the surface, should admit about 70 
cubic fet of water per irinute. 
. W.—From your account of the invention we should suppose it might become 
raluable, It certainly appears to be worth the cost of a patent. 





INVALID PATENT. 
(To the Editor of the Eagineer.) 

Sik,—On page 360 of your last number you gave an illustration showing 
**Gray’s improvements in the manufacture of carriage wheels.” If the 
inventor will look at Wilk’s specification, No. 3713, date 1813; Parlby’s 
ditto, No, 9990, date 1843 ; and also Baron Henry de Bode’s, No. 2163, date 
1853 ; he will see at a glance that his invention is null and void. 

Manchester, June 30th.} Ws. RENSHAW. 





CATHEL’S GAS APPARATUS. 
(To the Editor of The Bagineer.) 

Sir,—In looking over THE EsGinger of the 26th, I was struck by a dia- 
gram of Mr. Cathel’s gas-making apparatus, idustrating a mechanical 
movement so entirely new and refreshing in these days of the resurrection 
of defunct ideas that I must needs call your attention to it. 

In Figs. 1 and 2 are two discs which are to be moved up and down by 
means of a spiral or screw gearing with a rack on the head of each disc, aud 
as “ the turning of such pinion or screw simultaneously raises the oue disc 
and depresses the other,” I would suggest to Mr, Cathel that it is impos- 
sible to move the discs either up or down as he has shown them : they are 
perfectly locked; and were they free to move they must of necessity move in 
the same direction as much so as if they were a complete nut of which they 
are now slices. I should recommend Mr. Cathel to adopt one of the other 
methods he proposes in preference to the spiral; he will be much more 
likely to attain his object. STEruEN F. JOUNSON. 

June 29th, 1863. 
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TRIAL OF STEAM FIRE ENGINES. 

NEARLY a year ago a number of noblemen and gentle- 
men associated themselves together for the purpose of pro- 
moting improvements in the construction of steam fire 
engines, not, we may as well remark, by the recommenda- 
tion of any special construction or details, but by the 
creation of a fund from which prizes might be awarded to 
the best engines, to be submitted at a public trial. The 
Duke of Sutherland and the Earl of Caithness consented 
to become working members of a committee formed shortly 
afterwards, and which included several engineers of emi- 
nence, and of which Captain Eyre M. Shaw, Superintendent 
of the London Fire Engine Establishment, was honora 
secretary. A fund was soon subscribed, from which £700 
were publicly offered in four prizes, the conditions of trial 
being defined in an announcement which we have thought 
worthy of being placed on record (vide page 7). It 
was at first intended that the trial should take place on 
the first of last month, but it was ultimately determined to 
afford more time to the various makers who had commenced 
the construction of engines for competition, and nearly 
all of whom found themselves more or less behindhand in 
their preparations as the appointed time drew near. 
Wednesday last was accordingly fixed upon, and the 
trials, then commenced in the gardens of the Crystal 
Palace, Sydenham are still in progress. 


The engines entered for trial were two by Messrs, 
Shand, Mason, and Co., of Upper Ground-street, Black- 
friars Bridge ; two by Messrs. Merryweather and Sons, of 
Long-acre ; one by Messrs. Easton, Amos, and Sons, South- 
wark ; one by Mr. William Roberts, of Millwall; and 
three American steam fire engines, all, we believe, virtu- 
ally entered by Messrs. Wellington Lee and Co., of 
Caunon-row, Westminster, although one appeared in the 
name of Butt and Co., and another in that of «‘ Steam Fire 
er Company, Manhattan, No. 8,” New York. Messrs. 
I. W. Gray and Son, of Limehouse, also brought an engine 
upon the ground yesterday morning, and the engine ex- 
hibited by Messrs. Merryweather and Sons last year in 
the International Exhibition was also present, but, weigh- 
mA — more than three tons, was excluded from com- 

Messrs. Shand, Mason, and Co,’s large engine weighed 
we understand, 57 ewt. 1 qr., without ab - coal ia, or 
other gear, the extra weight of which is not considered by 
the committee in their limitation to weights of 3 tons 
and 1} tons, respectively. The boiler is upright, 2ft. Sin. 
in external diameter, with, we believe, 296 fire-tubes, of 
brass, 1 in. diameter, and presenting, together with the 
submerged smokebox, 108 square fret of heating surface. 
The firebox is gradually enlarged below its junction with 
the barrel, being 3ft. Yin. in outside diameter at the 
bottom, and presenting 19 square feet of heating surface. 


The whole height of the boiler (barrel and firebox) i 

A é x) is Sft. ; 
the steam space 7} cubic feet, the water space 108 cubis 
The tubes are pitched very 


feet (28! imperial gallons). 





closely, the clear space between them being, we believe, 
but tin., but instead of occupying the whole circle 
of the tube plates, they are arranged in four symme- 
trical groups, with a considerable clear waterway between 
these groups. The smokebox is surrounded with a water 
space, and the water rises above it so as to surround 
the chimney. In order to diminish the quantity and weight 
of water carried, it is not permitted to come in contact 
with the inner surface of that part ofthe barrel of the 
boiler immediately surrounding the tubes, but is kept 2 in. 
or 3in. away, all round, by a thin partition placed annularly 
within the boiler, and tightly joined below to the barrel 
itself, while the top of the enclosure thus formed is open 
to the steam, which thus finds its way down a considerable 
distance below the water level. The barrel of the boiler is 
fastened to the firebox by rings of angle iron faced and 
secured by bolts and nuts. The smokebox heads are put 
in in the same way, and thus the boiler may be taken to 
pieces in a short time, and without the least injury to any 
part. ‘The water space around the firebox is very narrow, 
less, we believe, than #in., but, as a whole, the boiler 
carries its water very well indeed. The framing of the 
engine is formed of two deep slabs of wrought iron, 
supported on easy springs, the wheels being large for fast 
travelling. ‘The fore wheels are combined in a wrought 
iron fore-locking frame. There are two horizontal steam 
cylinders, placed side by side, the bore being 8 }in., the pistons 
of 9-in. stroke, working each a double-acting gun-metal pump 
of 7-in. bore, the area of the steam pistons to that of 
the water pistons being as 1-475 to 1, the stroke of both 
steam and water pistons being the same. The water pas- 
sages are of gun-metal, the pump valves being of india-rub- 
ber. Slotted cross-heads are employed to give a rotary motion 
to control the length of stroke, steady the action of the 
engine (fly-wheels being applied), and for working the 
valves. ‘The ordinary speed of the engine is about 120 re- 
volutions per minute, the cranks of the fly-wheel shaft 
being set at right angles, and a large air vessel being used 
to give a steady jet. ‘The ordinary working steam pressure 
is 130 1b. per square inch, although this was not kept up on 
trial. The boiler may be fed by either of two feed pumps, 
or by a Giffard’s Injector. ‘The steam from the cylinders 
is turned into the chimney, the orifice of the blast pipe 
being made so as to be easily varied in size. A single jet 
or “ blower” of steam may be also turned directly from the 
boiler into and up the chimney. This is of great advantage 
in starting, as, after steam of, say, 15/b., has been once 
raised, a strong draught may then be obtained, thus raising 
the pressure quickly to 100 ib. or 150 1b. 

Messrs. Shaud, Mason, and Co.’s small engine weighs, 
we were informed, 294 cwt. Its boiler is of tue same con- 
struction as that of the engine just described, the diameter of 
the barrel being 25in., and that of the firebox, measured at 
the bettom, 34iu. The height of the boiler is 4ft. Gin. The 
small brassetubesy. 22m long, present 45 square feet, the 
heating surface in the firebem being 145 square feet. The 
water space in the boiler is 163 or 264 cubic feet, 
the steam space 3°62 cubic feet. ‘The workimg pressure is 
160 lb., although 180 1b. has been reached, the boiler haying 
been proved to upwards of 3001b. A single feed-pemp 
and an Injector are provided. ‘There is a single vertical 
steam cylinder, 7in. in diameter, the piston having a 
stroke of Sin., and being directly connected by two piston 
rods to the plunger, 62 1m. in diameter, of a bucket-and- 
plunger pump, Yin. in diameter. ‘he area of the steam 
piston to the displacement by the plunger is as 1°12 only 
to 1, while the area of the piston as compared with the 
difference between the bucket and plunger is as 1:32 to 1. 
This apparent difference is compensated by the section of the 
piston rods. ‘I'he pump, and the parts connected with it, are 
of gun-metal. ‘The plunger is hollow, and a connecting 
rod, jointed at its lower extremity, turns a crank shaft which 
revolves between the two piston rods. ‘The crank shaft 
carries a fly-wheel and an eccentric for working the valve. 
The pump valves are of india-rubber, a number being 
employed. ‘The air vessels are very large, comprising a 
roomy space around the pump barrel, and a tall cylinder 
besides. ‘The framing of the engine consists of two 
parallel steel tubes, apparently about 4jin. in diameter, 

lished outside, and serving within as receptacles for the 

ranch pipes and tire irons. The wheels are large, those 
in front being fore-locking, and easy springs are used, both 
the ordinary plate springs and spirals being fitted over the 
axle of the larger wheels. The ordinary number of revo- 
lutions of the engine is said to be 160 per minute. 

Messrs. Merryweathers’ large engine weighs, we under- 
stand, 2tons 17 ewt. 1qr.71b. ‘The construction of the 
boiler is such that, after having been once filled, it cannot 
be entirely emptied, and thus with a quantity of water in 
the tubes estimated to weigh 3qrs. 1 lb., the weight, as 
taken, was 2 tons 18ewt.0qr. 8lb. ‘This engine is named 
the Sutherland. ‘The boiler consists of water-tubes ar- 
ranged upon a plan differing in one important respect 
only from that at one time adopted by Jacob Perkins. 
‘The water tubes fill at the top and are closed at the 
bottom. An internal tube, open both at the top and 
bottom, is placed within each of these, the object being to 
maintain a descending current in the inner tube anda 
rising current in the outerone. An improvement of much 
importance, although of great simplicity, has been made upon 
this arrangement, and patented by Messrs. Merry weather 
and Field. It consists in flareing out the upper mouths of 
both the outer and inner tubes, thereby providing a better 
inlet for the downward column of water, and at the same 
time deflecting the rising currents of steam just enough out 
of their natural course to ensure the constant presence of 
water inthe tubes. ‘The boiler has 189 square feet of vertical 
tubular surface, the fire acting upon the outsides of the tubes, 
The framing of the engine is of angle iron. There are two 
horizontal steam cylinders placea side by side, each of 
82 in. bore, the pistons having the unusual stroke of 24in., 
and working directly the pistons of two double-acting 
pumps, 6! in. in diameter, and of the same stroke, the 
ratio of the area of the steam to that of the water pistons 
being as 1-983 to 1, or very nearly 2to 1. No crank shaft 
is used, the steam valve of each cylinder being worked from 
the piston rod of the other. An ingenious arrangement—too 


much so, we almost fear—is employed to prevent the pis- 
tons from striking the cylinder covers, wok to ensure the 
proper going of the pistons, or, in other words, to kee 
them in the same relative positions to each other whi 
they would occupy if connected to cranks at right angles 
to each other. 

Messrs. Merryweathers’ small. engine, the Torrent, 
entered under 30 cwt. Its boiler is similar in principle to 
that of the Sutherland, the heating surface being 50 square 
feet in extent. ‘There is but one steam cylinder, which is 
placed horizontally, the diameter being 6in., the stroke 
12in., and the double acting pump, worked direct at the 
same stroke, 4in. Ratio of steam and water areas, 1°87 
tol. This engine has no crank shaft. The piston rod 
works a very small slide valve, which admits steam upon a 
piston valve answering as the main valve. 

Messrs. Easton, Amos, and Sons’ engine, the Sabrina, 
weighs 2 tons 184 cwt., its original weight having been 
rather more than 3 tons. To bring it within the pre- 
scribed limit, the fore wheels were made to serve in dan 
of the larger pair, and their own place was filled by a 
still smaller pair. ‘This engine was designed, in almost 
every part, we belicve, by Mr. Wellington Lee, formerly 
of New York. ‘The boiler is upon Messrs, Lee and 
Larned’s patent, consisting of double water tubes, or one 
tube within another, the annular space being filled with 
water while the fire is on the outside of the larger tube 
and within the smaller one. ‘The whole tubular surface is 
230 square feet. ‘The framing is formed in asingle forging 
of some difficulty and considerable ingenuity. ‘There are 
two horizontal steam cylinders, the pistons working 
double-acting pumps of the same stroke, ‘lhe arrange- 
ment, known as the duplex pump, is that of Henry R. 
Worthington, of New York, and has been patented by Mr. 
Lee in this country. The steam cylinders are 9}in. in 
diameter, the pumps, during the trial, being of 64in. bore, 
although they may be changed, in about twenty minutes, 
to a bore of 45:in., where greater forcing power, irre- 
spective of volume, is required. . ‘The engine is fitted and 
intended to work with either of these two sizes of pumps, 
as the particular nature of the work may uire, e 
stroke of the pistons is given as 84in., and another engine, 
like this in other respects, has been made with a 94-in. 
stroke (unless, indeed, there is some mistake, and this is the 
same engine under another name, in which case the stroke is 
94in.). . With the “duplex pump” no crank shaft is 
required, the piston rod of one engine working the valve 
of the other, while separate steam and exhaust ports are 
employed, and both pistons completely cushioned by com- 
pressed steam at both ends of the cylinder. ‘The ordinary 
working speed is 150 double strokes per minute, but the 
engine has been driven (not on the present trial, however) at 
upwards of 350 double, or 700 single, strokes of each piston. 
This was with the 5! in. pumps, the ratio of steam to water 
with this,size being as 2°85 to 1, while with the 6} in. 
pumps the ratio is 2'136 to 1, the area of piston rods not 
being taken into account. On a private trial of this 
engine a plate was placed across. the mouth of the air 
vessel, shutting off the access of water to its interior. 
The engine couid not.thus be driven up to its full speed, 
nor was the jet very steady, yet it was very much more 80 
than would have been supposed.. 

Mr. Roberts’ engine weighed 39 ewt., and thus, although 
; apparently intended originally as a competitor in the class 
‘of 14 ton engines, had to work against those of 3 tons. 
| It has a boiler of which the firebox is formed of a circle of 
29 vertical water tubes 1 in. in diameter and 2ft. long, these 
being surrounded bya thin sheet iron casing, while the 
body of the boiler contains 248 tubes 4in. in diameter and 
194in. long between plates. The whole tubular surface is 
| 141 square feet. The cylinder is single and vertical, 7in. 
| in diameter with 13in. stroke, with a cross-head and 
| side rods working down to one end of a bell crank, 
from which is worked one of Mr. Roberts’ patent double 
bucket pumps, 9}in, in diameter, and with a motion of 
3}in. on each bucket, one double stroke of the steam piston 
thus clearing a cylindrical water space 94in. in diameter 
and 6jin. long. From the bell crank a connecting rod 
drives a smail fly-wheel, the shaft of which carries the 
eccentric for working the slide valve. ‘The framing of this 
engine is of light angle and strap iron. ‘The boiler is fed 
by a pump, asmall Injector not having been found to work 
well. ‘The main suction and delivery valves are connected, 
by Mr. Roberts’ regulating apparatus, so that the smallest 

possible streams—less than ,';th inch in diameter—may be 
thrown if required. 

The engine Victoria, entered by Messrs. Butt and Co., 
was made by the Amoskeag Manufacturing Company, of 
Manchester, New Hampshire, U.S. Its weight is under- 
stood to be 6,100 1b. ‘The boiler is upright, with 313 fire- 
tubes, 1}in. outside diameter, and presenting 1834 square 
feet of heating surface. The firebox has 164 square feet, 
the smokebox is submerged, the water level being above 
it. The boiler is 363in. in diameter, and 5ft. din. high. Its 
water space is given as 10 cubic feet, or 624 gallons, while 
the steam space is 84 cubic feet. ‘The framing of the engine 
is a hollow gun-metal casting, serving as air vessels, water 
passages, &c. The fore wheels cannot fore-lock, and this 
remark applies to all the American engines, although it 
was formerly the custom in the States to fore-lock the wheels. 
The single vertical steam cylinder is 104in. in diameter, 
the piston of 12-in. stroke working directly a double-acting 
pump of 6in, bore, the ratio of steam to water being as 3-06 
tol. The ordinary number of strokes was given as 200 
per minute. ‘The suction and delivery valves are of india- 
rubber, numerous and large, giving the same area as the 
bore of the pump. The lift is jin. The finish of this 
engine, as that of all the American engines, was of a 
superior kind, even after making due allowa nce for its 
showy and rather dizarre character. 

The Alexandra, entered by Messrs. Lee and Co., is by 
the same makers, and is of the same general construction 
as the Victoria. The weight is given as 3,1001b., the 
boiler, 27in. in diameter, having 199 vertical fire tubes, 
ljin. in diameter, and presenting 974 square feet of sur- 
face, The firebox has 94 square feet of surface, and the 








submerged smokebox 9} square feet, water space 4°23 








oS See ee 


REPS See ere oe 


—E 








10 


THE ENGINEER. 





Jury 3, 1863. 








cubic feet, steam space’ 4°32 eubie feet. The single steam 
cylinder has a bore of 7din., the piston of 9}in. (stroke, 
working a double acting pump, 44in. bore, and of the same 
stroke, the ratios of steam to water being as 333 to 1. The 
ordinary working speed of this engine is given as 300 
revolutions per minute, the steam pressure in all the 
American engines being about 1001b. Both this engine 
and the Victoria have slotted erossheads and fly-wheels. 

‘The Manhattan was overturned on Tue-day, and one of 
the men in attendance was so badly injured that it is still 
doubtful if he will survive. The engine was somewhat 
injured, but not so much as to prevent a trial yesterday. 
The Manhattan is of the same general construction as that 
exhibited last year by Mr. Lee in the nave of the Inter- 
national Exhibition. The dimensions are larger, however, 
and the weight, 5,300 1b., correspondingly greater. The 
boiler is of the same construction as that of Messrs. 
Easton, Amos, and Sons’ engine, having 243 tubes, a part 
of which are 2tin., and the others lin, in diameter, 
the lengths varying from din. to 4{t., the tube surface 
being 1434 square feet, the firebox surface 48} square 
feet; the total heating surface in contact with water and 
steam being 182 square feet. The water space is 38 im- 
perial gallons, steam space 74 cubic feet. ‘lhe diameter of 
the boiler is 3G6in., and its height 5ft. din. The single 
horizontal steam cylinder is 9in. in dia.neter, the piston 
having an 8}-in. stroke, and working a rotary pump up to 
400 revolutions per minute. 

Messrs. Gray’s engine is entered as of 38 ewt., and will 
work therefore against 3-ton engines. It has Signor 
Grimaldi’s revolving boiler, a single steam cylinder, 9tin. 
diameter, the piston of 8-in. stroke, working a double-acting 
pump 7in. in diameter. 

In Wednesday’s trials the times of raising steam from 
cold water to 100 lb., and of filling the 1,000 gallon tanks, 
were taken by the following gentlemen :— 


Shand’s large engine «+ «+ Hon. Leopold Ellis, M.P. 
Do. small do. coe ane do, 

Merry weather's large do... .. Mr. Wright. 
Do small do. .. «+ Hon. Jas, Stuart Wortley. 

Easton, Amos, and Sons’ do... ... 0. 

suit and Co.'s engine ooo see 

Roberts’ do. «+ e» Mr. Beddome. 

Lee and Co.'s do. om Mr. Wright. 


The American engines had no steam blowers, nor did 
they have extra lengths of chimney set up. ‘They are in- 
tended to commence working with 36 lb. steam, their large 
proportionate area of steam pistons enabling them to start 
well at that pressure. The conditions of the trial did not, 
however, allow this. 

The large engines tried on Wednesday (those entered as 
between 13 and 3 tons weight) drew from a depth of 44ft., 
and worked through 60ft. of hose (india-rubber hose, 23in. 
in diameter, and made by the North British Rubber Com- 
pany), and sent their jets into the target hoods through a 
horizontal distance of 60ft., and a vertical height of 30ft., 
the distance in a right line being G67ft., and the angle 
from the horizon 27 degrees. The following were the 
results :— 
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The whole time occupied in raising steam and filling the 
tank at the first trial of Merryweather’s engine was 
20 min, 7 see., which was only surpassed by Easton’s 
engine. ‘The suction pipe of Shand’s engine became 
choked, however, whicn caused a loss of two minutes. 
Easton’s engine made but one trial, a fastening of the 
fire bars having given way. Merryweather’s engine started 
with 1001b. of steam, which soon fell to 401b., where it 
remained while at work, afterwards rising to 130 lb. 
Roberts’ second trial was not completed. 

The small engines gave the following results—the 


suction being 44ft., hose worked through, SOft., jet thrown | 


40ft. horizontal and 30ft. high into hoods, or dOft. in a 
direct line :— 
Shand. Merry weather. Lee. 
Size of nose or jet pipe. —. awe |)6 ow 
‘Vime of raising steam. ooce 10. OW... 
Time of filling tauk...firsttrial 5 24 2. 9 14 2... 6 3 
Do. do. secondtrial 56 49 ... 6 17 .. 5 50 
Steam pressure ........first trial 1001b. ... 601b. ... 1/01b. 
Do. do. ......secondtrial 85 ,,  ... 100 ,, 125 ,, 
Water = do. Se ean on | 












Do. do. secondtrial 70 ,,  ... Gi. we TU gy 
Revolutions .-first trial 755 owe «2 «sp 3008 
Do. eeoeeeeeSeCOnd trial = — oo D2... Be 


The above figures are compiled from the observations of 
the gentlemen named, with the exception of times of fillin 
tanks, which were taken by Lord Kichard Grosvenor an 
the Hon. Frederick Howard, Coldstream Guards. 

We shall next week be able to give further particulars 
of the trials, which are still in progress. We wish, how- 
ever, to remark upon the mode in which the discharge of 
water is measured, not at the engines, but at a point SOft. 
distant and upwards from the branch pipe. In the case 
of all fire engines, the water thrown generally must do 
either positive good, where it reaches a fire, or positive 
harm where it does not, the water then falling, possibly 
upon valuable goods, and generally where it ought not to be 
pe: mitted to go. Asa fire engine, therefore, that one which, 
other things being equal (but without reference to the 
actual discharge trom the engines), projects the greatest 
quantity of water, we will say through a window 7Oft. off, 
is no doubt the best. Two engines may deliver, the one 
500 gallons and the other 600 gallons per minute, yet the 
first of these, owing to superior water passages, air vessel, 
&c., may throw a stream so much steadier and closer as 
to carry the most water in at the window. ‘This considera- 
tion, and that of the mechanical details which affect the 
result, are doubtless of great importance, and a fireman 
will not be apt to underrate them. He may seek, there- 
fore, a8 was sought a year ago in Hyde Park, and 


12m. 158, ... 11m. 55s. | 


this week at the Crystal Palace, to ascertain the true 
capabilities of various engines by the application of this 
single test, estimating their relative merits without any 
| reference to the absolute delivery from the pipe. Yet 
unless trials of great length, and under all circumstances, 
‘are earried out, we believe it to be impossible to judge 
|correctly of the merits of an engine by the quantity of 
water it may lodge in a tank, twenty, thirty, or more yards 
off. We need only refer to last year’s trials in Hyde Park. 
One engine, with a 12 in, jet, thrown, 85 ft, and with an 
elevation of 21 deg., in four consecutive trials, lodged 25, 58, 
22, and 21 per cent. respectively of its delivery in the 
gauge tanks. Another engine, under the same cireum- 
stances, pocketted 37 per cent. A smaller engine, with a 
zin. jet, but working otherwise under the same, cireum- 
stances, saved, in five trials, 18, 18, 7, 16, and 3 per cent. 
respectively of its water, the loss at 100ft. horizontal and 
20ft. vertical, or 102ft. in a direct line (angle 11 deg.), 
being 98 per cent. A large engine throwing 60ft. hori- 
zontal and 10ft. high, with a 13in. jet, saved 50 per cent. 
of its delivery in one trial and 60 in the next. A like or 
greater irregularity ran through all the results, which 
suffice to show that the wind, or the skill or carelessness of 
the man holding the branch, affect the result very much 
more than any probable difference between the streams 
thrown considered as jets alone. We cannot but wonder 
that engine builders are willing to enter a competition 
where the actual delivery is not measured, and the result 
booked as one of the most essential of all. It is to 
the attainment of a large delivery that the greatest 
amount of skill has been of necessity directed, and 
merit in this respect is of the most unmistakeable 
{and permanent kind. Where an engine with a tor- 
| rential delivery chanced to waste a portion of its jet 
in spurts and feathery spray, the defect would be 
one admitting, probably, of easy correction, and a little 
allowance should certainly be made for this fact. In 
attempting, however, to measure the water received at a 
distance, the chances are more than a thousand to one 
against any result accurately indicating the relative merits 
of any considerable number of rival engines. 

| =s ——=——= 


| THE PATENT JOURNAL, 


Condensed from the Journal of the Cominissioners of Patents. 





Grants of Fr visional Protection for Six Months. 

448. Grorex TomLInsc® Bovusrietp, Loughborough Park, Brixton, Surrey, 
‘* Improvements in tue manufacture of boots and shoes, and in preparing 
india. rubber for such and other uses.”—A communication fiom Daniel 
Hayward, Boston, U 8.—Petition recorded 18th February, 1863. 

626. Tuomas WESTWOOD OSBORNE, Aston New Town, Warwickshire, 
“* Certain improvements in lamps.”—Petition recorded 5th March, 1863. 
659. HENRY FLETCHER, Manchester, “ Improvements in cleaning and pre- 

paring cotton for spinning.”— Petition recorded Lith March, 1803. 

1002. HeNRY BERNOULLI BaRLOW, Manchester, ‘ Imp: ovements in shoes, 
boots, and other coverings for the feet.”— A communication from Je-se 
Follett, Turner, Androscogin, Maine, U.S.—Petilion recorded 22nd April, 

863. 


1216 Lewis ScuppEr Cnicuester, Brooklyn, New York, U.S., “ Improve- 
ments in machinery for weighing grain,”— Petition recorded 14th May, 


1863. 

1316. Joun Hinuiar, Cheapside, London, ‘‘ Improvements in the construc- 
tion of the frames, sashes, shutters, blinds. and ventilators for windows or 
other openings, parts of which improvements are also applicable to other 
constructive purposes.”— Peli/ion recorved 25th May, 1863. 

1326. Freperick WiLliamM Kuirson and James Kitson, jun., Leeds, 
“Improvements in the mauufacture of the tyres for railway wheels, 
and in the means of securing the tyres to the wheels.” — Petition 
recorded 26th Mau, 1863. 

1396. Heinnicu PoLLAcK, Hamburgh, ‘‘ An improvement in the manufacture 
of scarlet, brown, and orange colours.” — Petition recorded 4th June, 
1863. 

1404. Josep SEAMAN, Lowesmoor Works, Worcester, “‘ Improvements in 
implements to be used in the cultivation of the soil.”—Petition recorded 
5th June, 1863. 

1408. RicuarD WALLIS, Basingstoke, Hampshire, “‘ Improvements in appa- 
ratus for loadinz and unloauing vessels, and for elevating and otherwise 
conveying sacks, casks, and other packages, parcels, or objects from one 
locality to another.” 

1414. WittiaM Miter, Upper Stamford-street, Blackfriars, London, “ An 
improved mode of constructing ships, vessels, or boats, and of apportion- 
ing th ir freight to that construction, so as to p event the.r sinking or 
being destroyed by fire.” ~ Petitions record. il 8th June, 1863. 

1448. Moritz Hatscurk, Lower belgrave-place, Lonuon, ‘An improved 
method of mashing.”—Petiiion recorved Lith June, 1863, 





Invention Protected for Six Months by the Deposit of a 
Complete specification. 

1536. Henxt ApRieN BONNEVILLE, Rue du Mont Thabor, Paris, ‘‘ Iniprove- 
ments in machinery for the manufacture of bolts and rivets.” —A commu- 
nication from Jacques Victor Gauthier, Rue du Mont Thabor, Paris.— 
Deposited and recorded 19th June, 1863. 





1 
| Patents on which the Stamp Duty of £50 has been Paid. 
} ons. Henry CARTWRiGut, the Dean, Broseley, Shropshire.—Dated 26th 
une, 1860, 
| 1556. WiLLiAM EDWARD Newroy, Chancery-lane, London.—A communica- 
tion. — Dated 26th June, 1860. 
1660. Joun Macintosu, North Bank, Regent’s Park, London,— Dated 27th 
June, 860, 
1566. JAMES BLAKELEY and WiLLiIaM Henry BLAKeLey, Netherton, near 
Hudderstield, Yor kshire.—Dated 2sth June, 1860. 
| 1894. JAMES LaNCELOTT, Rose-terrace, Buxton-road, Essex.—Dated 4th 
| August, 1860. 
| 1580. Gores CueESMAN Moreay, Chancery-lane, London.—A communica- 
tion.—Dated 29th June, 186v, 





Patents on which the Stamp Duty of £100 has been Paid. 
1479. Joun Saxey, Brighton, Sussex.—Dated 24th June, 1856. 

| 1310. WILLIAM EDWARD Newron, Chancery-lane, London.—A communica- 
tion.—Dated 31-t July, 1856. 

) 1623. ALBXANDER WILLIAM WiLLtaMson, London University, Gower- 
street, London.—Dated 9th July, 1856, 

' 





Notices to Proceed, 

415. JAMES WILLIAM CRossity, Brighouse, Yorkshire, “ Improvements in 
press papers, and in the method or means of drying them and other 
similar sheets of paper, applicable also for the drying of woven fabrics, 
yarns, Wool, cotton, or other dbrous substances.” 

422. Joun Harrincton Heywoop and WiLL1aAM VERNON, Nottingham, 
“Improvements in packing bonnet fronts, rouches, and other similar 
articles.” — Petitions recorded 16th February, 1863. 

481. Esteve Dxvitie, Kue Blanche, Paris, * Improvements in floating or 
life-preserving coats or garments.”—A communication from Jean Louis 
Vergniais, Rue Neuve St. Catherine, Paris.— Petition recorded 17th Feb- 
ruary, 1663, 

442. Joun FREDERICK SPENCER, Newcastle-upon-Tyne, “Tmprovements in 
—- for regulatiug and working the valves of steam and other 

zg 5 

443. Joun Henry Buy, Great Yarmouth, Norfolk, “Improvements in 
cooking stoves,” 

448 GkoxGE ToMLIxson BovsFirip, Loughborough Park, Prixton, Surrey, 
‘Improvements in the manufacture of boots and shoes, and in preparing 
india-rubber for such and other uses.”—A communication from Daniel 

wt Perth itor mu 

q INTIS, ve , Southampton, Hampshire, and Georcr 
Cox, Throgmorton-street, London, “ Semeored appliances for displaying 
in the open — or = laminated designs, devices, mottoes, or 
announcemen' are em); as inatin 
agent.” — Petitions recorded 1: Darcey. st 2abeanmapane sf 


461, WittiaM Manspex, Old Bailey, London, “ Improvements in buttons 





and other similar fastenings, and in the modes of attaching or securing 


the . 

463. Joun BENTLEY and Hues Bootu, Pilkington, Lancashire, ‘“‘ Improve- 
iments in looms for weaving.” 

466. Richard BeE.L, Gracechurch-street, London, “Improvements in 
armour plating or protecting ships and vessels.”— Petitions recorded 20th 
February, 1863. 

474. Fxascois JULRFS Manceavx, Paris, ‘‘ Improvements in fire-arms, or in 
traosforming arms of large calibre nto arws of smatler calibre.” 

477. ALFRED AKNRY KEMOND, Moorgate-street, London, ** lmprovements in 
preserving provisions, and in the apparatus emp oyed for suci purpose.” 
—Peiitions recorved 2ist February, 1303. 

438. KICHARD AKCHIBALD BROuMAN, Fivet-street, London, “ Improvements 
in dressing millstones, in ornamenting or engraving ov glass, pottery, and 
other similar substances, and in materials employed the’ein.”—A com- 
munication from Cyprien Marie Tessié du Motay and Charles Raphael 
Maréchal, Metz, France. 

493. Tuomas Dickins, ALBERT LuNGLEY Dickins, and Harvey Heywoop, 
Middleton, Lancashire, “ Improvements in ornamenting plush and other 
such textile fabrics.” 

494. Jonn TatuaM, Rochdale, Lancashire, ‘‘ Improvements in machinery 
or apparatus for preparing cotton and other fibrous materials for 
spinning.” —Petitions recorded 23rd February, 1863. 

510. AuGusT JuNGeR, Hamburgh, ** An improved life-preserving garment.” 
—Paition recorded 24th February, 1863. 

520. JoserpH Fitter, Birmingham, ‘‘ Au improvement or improvements in 
the construction of castors for tabies, chairs, and other furniture or 
other articles.” ‘ 

525. Josupu GAILEy, Princes-street, Chelsea, Middlesex, “ Improvements in 
apparatus for the purpose of suppiying air for mixture with gases and 
other aeriform fluids.” 

531. NATHAN Twompson, Abbey-gardens, St. John’s Wood, London, “ !m- 
provements in machinery fur sawing woou.”—Pelitions recorded 25th 
Fbruary, 1863. 

539. WILLIAM ASHLEY WILSON and Jamrs Suiru, Liverpool, “ Improvements 
in furnace fire grates.’ —Petition recorved 26th February, 1863. 

611. WitLiAM CLark, Chancery-iane, Louuon, “ liuprovewens in the 
manufacture of sulphuric acid, and in apparatus ‘or the ssme.”—A com- 
munication from Louis Dé iré Verstiact and Charles Schmid, Boulevart 
St. Martin, Paris.— Petition recorded 4th Murch, 1803. 

627. Joun tiowik, Huriiord, Ayrshire, N.B., “ luprovements in the con- 
struction of the crossings of railways.” 

628. WiLLiaM CLark, Chancery-lane, London, *‘ Improvements in fire-arms.” 
—A communication from Alexandre Guerriero, Boulevart St. Martin, 
Paris.— Petitions recorded 5th March, 1sv3. 

634. ALEXANDER CUTHELL, Skerton, Lancashire, ‘‘ Improvements in self- 
acting dampers tor steam engine furnaces.” 

643. ALFRED VINCENT N&wTON, Chancery-lane, London, ‘‘ An improved con- 
struction of elastic carriage wheels."—A communication irom Seth 
Woodbury, Lynn, Muassacuusetts, U.S.—Petitions recorded uth March, 
183. 

657. WILLIAM Epwarp Newrtox, Chancery-lane, London, “ Improvements 
in the construction or laying of Wooden fuors.”—a communication from 
Edouard Hamelle, St. Quentin, France. —Petition recorded 9th March, 
1863. 

767. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in agricul- 
tural apparatus.” — A communication fiom Jean baptiste Decours, 
Athanase Charles Le Lavandier, and Pierre Edouard Lambert, Buulevart 
St. Martin, Paris. — Petition recorued 2. rd Murch, isv3, 

903. GxorGe Low, Newark-ou-Trent, Nottiughawshire, “Improved ma 
chinery fur boring rocks and other hard substanves.”—Petition recorded 
9th April, 1863. 

1074, SAMUEL STEPHENS MARLING, Stanley Park, Gloucestershire, ‘* Im- 
proved machinery for scouring, washing, and cleansing woollen cloths 
ani other fabrics.”—Petition recorded 28th April, 184. 

1180. CHarLEs Louis VAN TENAC, ‘Lredcgar, Monmouthshire, South Wales, 
“A new wrought iron railway slecper.”—A communication from Jeau 
Arthur Granet, Rue Laffite, Paris. 

1181, CuawLes Louis Van TENaC, Tredegar, Monmouthshire, South Wales, 
“ Armour plates of hammered or rolled wrought iron, the whole of the 
rivets being protected ayainst the direct blows 110m the cannon shots,.”— 
Petitions recorded th May, 1863. 

1216. Lewis SCUDDER CuiCubsTER, Brooklyn, New York, U.S., “ Improve- 
ments iu machinery for Weighiug grain. "—/etitin vecurded lith May 
1863. 

1253 Ricnarp Busting, Sheffield, Yorkshire, ‘‘ Improvements in frames, 
tips, and bolsters used in cutiery, and iu securing handles or scales 
therein or thereto.”— Petition secorded ivth Muy, isu. 

1310, PauL Le pxovost, Lonuon-str.et, Paris, ** Certain improvements in 
carriages and vehic.es for railways and other roads.”—Petiion recorded 
25th Muy, 1863. 

1156. JaMes WessterR, Birmingham, “Improvements in indurating iron, 
and in protecting iron and steel from oxidation.”—Petition recorded 11th 
June, 1803, 

And notice is hereby further given, that ail persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Vilice of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal!) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latier rarely exceeding One Peuny). Sums ex- 
ceeu.ng 5s. must be remitted by Post-otlice Uruer, made payable at the 
— 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Vitice, 


ABSTRACTs OF SP: CiIFICATIONS. 


The following descriptuns ave made from A stracts prepared expressly for 
‘LHE EAGINEKR, at the ufice Of ner Adv jesty's Comuasionrs of Latents, 





CLass 1.—PKiIME MOVERS. 
Including Fixed Steam and other Engines. Horse, Wind, and Water 
Mills, Gearing, B.ilers, Fittings, ke. 
3181. D. AULD and D. AULD, jun., Glasgow, “ Working furnaces and steam 
: borers.” —Dated 27th November, 1862. 
This invention relates to the ariangement and construction of apporatus 
for regulating the supply of air to tue furnaces of steam boilers; als» to 
seif-acting apparatus for supplying water to the boiler. The self-acting 





apparatus for supplying air to the furnace « onsists, under one modilication, 
of a sliding panel arranged at the iront of the furnace door, the back part 
of which is formed with openings siniilar to the arrangement of a Venetian 
blind. The sliding panel is connected to a chain, which is carried over a 
pulley arranged on the upper part of the boiler, and is attached to a bell 
crank or other suitabie lever, by which it is connected to one of Auld’s self- 
acting dampers, or other similar and suitable apparatus. In lieu of the 
arrangement of a sliding panel, and throttle or other suitable valve may be 
used instead, where such moditication is found mure convenient. Wheu the 
pressure of the steam falls, the damper apparatus is brought into operation, 
and this being in connection with the sliding panel or other vaive, is thereby 
raised so as to allow a larger supply of air to pass through the fuel, and thus 
increase the rate of combustion, as well as the generatiun of steam. On the 
other hand, if the steam is generated too rapiuly, the seif-acting apparatus 
causes the damper and sliding panel, or its equivalent arrangement, to be 
lowered, and so check the combustion of the fuel. 

3182. J. L. Lintox, Burlington, New Jersey, U.S., “ Improvements in the mean 
Of yenerating steam, aud in the apparatus to be employed therein.” — Dated 
27th November, 1362. 

This invention consists, First, in the application of ignitable fluids, such 
as petroleum, and other mineral oils or i.ydiocarbons, to the purpose of 
generating steam for steam boilers. And, Sevoudly, iu the apparatus 10 be 
emp.oyed in the combustion and utilisation of the said fluids in order to 
oben and apply the resulting heat to such steam builers, the object being 
to wilx air With the vapours of the vil or ignitable fluid for the purpose of 
thoroughiy consuming the same.— Not procecded with. 


CLass 2.—1 RANSPORT. 
Including Railierys and Plant, Road-making, Steam Vessels, Ma 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Curts, Har- 
rows, jc. 


3191. J. Cressweut and E. T. Garves, Birmingham, “ Hearses and funerat 











carriages.” — Dated 28th November, 1862. 
In carrying out this i tion the 





construct a hearse with 
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several compartments, the number found convenient being about twelve- 
The hearse is thu: ar:anged:—In the fore part of the carriage, over the 
front wheels, are four compartments—two, one over the other, or either -ide ; 
these are closed from the side of the hearse by suitable flap doors or 
drapery. On the rear part of the carriage are six similar compartments, 80 
that the hearse is of a length to contain two coffins taid end vo end; the 
compartments in the rear part of the carriage are closed atthe back. By 
cranking the rear axle of the carriage, space ix obtained for two more com- 
partments hung from the body of the rear part of the carriage, thus making 
one hearse to contain twelve corpses in +eparate comvartments. The 
improvements in funeral carriages consist in adapting one carriage to the 
conveyance of several parties of mourners separaely ; and, with this view, 
the patentees propose to construct a long curriage similar to an omnibus, 
but. divided inside inte two or more compartments, whic can be closed by 
sliding doors or curtain-, or in avy other similar manner, This carriage is 
entered from the back, a passage running up the centre, and is lignted at 
the sides. ‘The first party of mourners passes up the carriage to the com- 
ment at the front end, and closes the sliding door or curtain. A second 
party follows, and the second compartment is closed, and so on until the 
several compartments of the carriage are filled. The last to enter is, of 
course, the first to come out, and in the order in which the corpses may 
have been placed in the hearse, the mourners are to be seated in 
the carriage, so that no confusion can arise. Seats for the bearers and 
attendants are provided on the outside of this carriage, behind the driver’s 
seat. 
3193, W. Crank, Chancery-lane, London, “ Permanent way of railways.”—A 
communication—Da'd 2th November, 1862. 





The patentee c aims, First, forming separate and independent sleepers of 
bridge «r of gatier iron, and also the application of doable T iron with | 
broad flanges, having suitable seats provided therein, for carrying double | 
he.ded rails, as described. Sec ndly. the application of similar sleepers | 
conrected togeth: r by means oi ties underneath the sleepers so as to afford 
a continuou. firm bed for the same as described. Thiruly, the application | 
of undulated longitudinal plates connected either by means of bridge iron | 
of the same depth as tre uudula' ions of the plates, or by means of cross ties, | 
as described. And also the various improvements in permanent way | 
described. 
3202. T. Luorp, Liverpool, ** Wheels of vehicles."—Dated 29th November, 1862. 

This invention relates to improvements in the wheels of vehicles with the | 
view to render them suitable for use on both raiiways or tramways and 
common roads ; and also to the ap; lication of parts of such improvements | 
to wheels now in use, or others similar theseto, in order to render them | 
suitable for the same purposes or uses, the chief object of the invention | 
being the production of a simple self-acting arrangewent of parts, unlikely | 
to get out of order, capable of thoroughly guiding the wheels of the omnibas | 
or other carriage w her bearing on te rails ur trams, and offering a minimum | 
of resistance when used on common roads, and when moving or passing on 
to or off from the rails or trams.— Not proceeded with, 
$209. J. ANDERSON, Royal Arsenil, Woclwich, “ Manufacture of the tyres of 

railuey wheels, and rails, switches, and crossings of railways.”"—Dated 
29th November, i>62. 

This invention consists in causing the tyres of railway wheels, and also the 
rails, switches, aud cros-ings of railways, when imrde of steel or carbonised 
iron, to be heated and then quenched or co led in oil. For this purpose 
the stee] or carbonised iron ty: es, rails, switches, and crossings of railways 
are to be heated to a good or bright red heat, and then quenched or covled 
by immersion in oil. 

3210. R. K. Penson, Ferrpside, Carmarthen, ‘* Apparatus used jor warming 
railway carriages.” A communication —Dwer 2th November, 1062. 

For the purposes of thi, invention a warmer is placed beuween the seats, 
and in a position to come under the feet of the passengers. It is preferred 
that this warmer should consist of a flat tubular chamber, but the section 
and form of the warmer may be varied. A portion ot the funnel or chimney 
of the locomotive engive is partitioued off so as to produce a compartment 
open at the bottom to intercept part of the steam trom the steam cy.imdets. 
This compartment has a door or co. er at the upper part which, when open, 
allows all the steara to rise up through the funnel or chimney into the open 
air, without being conducted into the Warming apparatus fired in the 
passenger carriazes. A steam pipe is connected to this compartment in the 
chimney or funnel by which the in‘ercepied portion of the steam is con- 
ducted to the warming apparatus in the passenger carriages. —.Vot proceeded 
with, 

3214. G. F. Grivrin, New Adelphi Chambers, London, “ Permanent way of 
railways ”-- uted 1st D cenber, 1862. 

These improvements cousis. iu lowering the rail into the body of the | 
sleepers, using the curve or lateral arch of tue sleeper to support the rail on 
one side, and forming jaws or chair arms to support it on the other, by 
which means the patentce ob ains greater strength, and a jarger bearing 
surface to prevent lamination of the rai. Further, the keys being placed 
inside, should one sccidentally become displaced there would be no danger | 
of the rail getting out of gauge. Lhe improvements further consist ia | 
recessing wood the whole length of the sleepers under the rail, and placing 
wood in rec sses in the jaws or chiir ars of the siecp_r described in the 
specification of a previous patent granted to the patentee (No, 1843), in the 
year /861, but more especially recessing woud in the lateral arch avuve men- 
tioned, und in the keys, iu such manner that the wood assists in supporting 
the rail under its head. The key is itself supported on a shoulder cast on | 
the inside of the jaw, and, thereiure, cannot be placed downwards. Where 
wood is not used the rail is supported by the lateral arch itself. Instead of 
placing the spring which secures the rad) key vertically in the jaws or chair 
arms, as described in the specification of the furmer patent (o, 1843), he 
prefers t» rivet it horiz tally in a secess in the rail key, so that, wnen the 
key is introduced by a smali hole between the inner face of the jaw and the 
outer face of the rail key, the spring is forced back from the ratchet in the | 
jaw into the recess, und tie raii Key may be driven out in the usual manner. | 
He aiso, in conjunctiin with the iim; roved sleepers, u-es a saddle rail, 
having a convex curve on the under side, thus obtaming a targer wearing 
surface with lighter flanges. Further, the couvex portion of the rail fitting 
into a concave bed prevents any tendency of the rail to roll or turu, aud, 
together with the described system of wedging, does away with the neces- 
sity of using bolts or »c:ews. 

3248. G. T. BousrieLp, Brixton, ** Permanent way of railways.”—A comiu- 
nicution.— Dated 2nd Deeembver, 1862. . | 

Fer the purposes of this invention double T or H angle iron is used as 
sleepers or transverse bearers in place of those heretuiore employed, an i 
also when continuous bearers ure used. These forms of sleepers or bearers 
are employed whether chairs or other means of tixing the rails to the 
sleepers or bearcrs are resorted to. In forming a permanent way according 
to this inventi n, the s.eepers or bearers are usuaily placed transverse y 
across the railway, and the rails are fixed on chairs which are fixed by bolts 
and nuts to the transverse sleepers ur bearers. ‘ihe chairs may be either 
fixed directly to the slecpers or bearers, or wood or other suitable packing 
may be interposed between the under surfaces of the chairs and the upper 
surface of the web which comes between the flanges of the double T or H 
angle iron of the bearers or sleepers, wh.ch are laid in a horizontal position 
on the earth.— Nout proceeded with, 

3235. D. Graniam, Bdinburoh, “ Steering and maneuvring ships and vessels.” 
—Dated 2nd Dicenber, 1862. 

In carrying out this invention under one modification or system of | 
arrangement, an opening is formed in the stem or “dead wood ” at the 
forward part of the vessel, and in this o,ening is fitted a rectangular or 
other suitably shaped rudder ; or, instead of being fitted in an opening in 
the ordinary stem, the rudder may be set to project forward beyond this 
stem. ‘This rudder or steering apparatus is fitted on a vertical shaft which 
passes down through the central part of the rudder and is stepped in a fout- 
step bearing arran,ed for the purpose in the framing of the opening, and 
which extends in a jine with the tower part of the keel. Tne rudder may, 
however, be fitted up and actuated in various other ways. The shaft is 
carried up on deck, from which point it is suitabiy connected to a steering 
wheel by means of bevel or other equivalent gearing. Yhe former radder 
may be made supplementary to the usual one at the stern, or the vessel 
may be wholly steered by it. As this mode of fitting the forward rudder 
admits of its being placed at right anyles to the keel, it forms a very effi- | 
cient means of quickly checking the progress of the vessel, thas giving the | 
commander greater cou fidence in the control which he has of the vessel. These | 
improvementsalso comprehend some arrangement of the ordinary ruddersoas 
to facilitate the working of it, more particularly in large ships. For this pur- | 
pose the rudder is formed with an opening in it, in which is hung a secondary 
rudder corresponding to the shape of the ope: ing. Suitable means are pro- 
vided fur working the secondary rudder, either independently or in con- 
junction with the main rudder. In this way, when the main rudder is 
placed in an angular position by the steering wheel, the smaller rudder 
turns upon its hinges like a door and thus greatly relieves the pressure of 
the water upon the larger one. The inner rudder is then moved over to the 
same plane as the larger one by means of a secondary wheel, or other 
equivalent actuating contrivance.—Not proceeded with. 








—__— 


CLass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre~ 
paring, D.anufucturing, Printing, Lyang, and Lressi: g Fabrics, §e. 
3156. W. Tatuam, Rochdale, “ Apporvtus for preparing ar inni 
wool, fl x, de.”"—Dated 24th Novem’ r, 1s62.- > a rie npc 
In the ma hines k: own as openers and seutchers the patentee applies a 
bar with a concave under surface to the top of the feed rolier, between 
which and the bar the fibrous materials pass. Tie edge of the bar near 
toothed cylinders or beaters is nearly level with the centre of the feed 
roller, so as to hold the fibrous material more firmly between the bar and 
feed rollers than with the upper roller, and thereby enable the | 


material to be more effectually operatéd upon thah with two feed rollers. 
Secondly, in carding engines he applies a concave bar above the feed roller, 
similar to that before deseribed fur the opener and scutcher, and also 
makes the contact surface of the taker-in or cylinder and feed roller 
revolve in one and the same direction, in order to strip the fibrous material 
from the feed roller and concave bar in the same direction &s that in which 
the feed roller revolves, which system of causing the taker-in Of cylinder 
and feed roller to revolve in the same direction he applies to those carding 
engines in which the bar or plate is beneath the féed roller. Thirdly, in 
doubling, draWing, or slubbing and roving frames, or in thrustlés, mules, 
and o:her spinning machines whire drawing rolers are generally used for 
restraining and drawing or elongating the fibres of cotton or other fibrous 
material, he applies the following improvements, one part of which consists 
in drawing the fibrous material in eacti machine between two pairs of rollers 
only, Which, when properly adjusted, «re quite sufficiéntfor restraining, draw- 
ing, or elongating the fibrous materials without the assistance of the usual 
additional drawing rollers, and the other part consists in employing an 
additional rolier in connection with the aforesaid two pairs of drawing 
rollers, or using three rollers and bar. 

3158. T. and L, RoBeRrsuaw, Bradford, ‘‘ Moreens.”—Dated 25th November, 

862. 

This invention consists in the substitution of jute or hemp for worsted t © 
form the weft in the manufacture of the fabrics technically called 
**moreens,” that is to say,’ whereas hitherto fabrics known by this name 
have been manufactured with a worsted warp and worsted weft, under the 
invention they will be manufactured with a worsied warp and a weft 
comp 8cd either of jute or hemp. The mode of manufacturing such fabrics 
isin other rexpects the same as that now in use, —Not proceeded with. 

3160, E. WapswortH, Macclesfell, ‘* Machinery used in the manufacture of 
certain descriptions of braid.”"— Dated 5th November, 1862. 

This improvement in braiding machinery is applicable to those machines 
in which gut, india-rubber, or other thick threads are interwoven with or 
covered by the braidu g thread, and consists in effecting the stoppage of 
the braiding machinery by so arranging or connecting a lever or weight 
with thick or foundation threads that, in the event of their becoming 
detached or broken, or not forming one continuous thread from the sujiply 
spools or bobbins to the manufactured braid, the said lever or weight shail 
come into contact with any suitable arr t of hanism as may 
designed to stop the machinery, thus making the disunion of the thread 
stop the machine by se f acting means. 

3168. T. Fiercuer, Rochdale, ‘** Construction of rollers, cans, spools, and 
bobbins.” —Dated 27th November, 1862. 

This invention cannot be described without reference to the drawings. 

3180, W. T. Rowxert, Leicester, “ Machinery used in producing knit or looped 
Jabrics.”—Dated 26th November, 1862. 

For the purposes of this invention it is preferred that a series of indepen- 
dent sinkers should be employed suspended on a wire or axis at their upper 
ends. These sinkers are kept correctly in position by working between 
the teeth of acomb. The row of needles is mounted or fixei on a bar 
which receives a rising and falling motion, the needles being fixed in an 
upright po-ition, but the needle bar or the needle thereon may be arranged 
to turn down into a horizontal position in order to place work on the 
needles. The sinkers are constantly pressed back ina direction from the 
needles by springs. The needles work between tecth on a stationary bar, 
which act's as a knocking-over bar to knock over the work as the needle 
bar descends; but, if preferred, the needie bar may be stationary, and the 
knocking-over bar be made to rise and fall. In order to actuate the 
sinkers in succession, a barrel or cylinder is used, on which is formeda 
cam or inclined spiral projection, which, acting on the backs of the sinkers, 
presses them forward in succession, so as to sink the thread or yarn between 
the needles, and retain the sinkers in that position for atime. On the axis 
of the barrel or cylinder are cams to act on suitable levers or intervening 
instruments to cause the needle bar to rise and fall. or in place thereof, the 
knocking-over bar, The thread carrier is of the ordinary construction, and 
is cansed to move to and fro across the row of needles hy cams on the axis 
of the barrel, or otherwise. In working a course with this machine the 
thread carier lays a thread acro-s the needles, and the sinkers, by the 
action of the spiral or cam surface thereon, acting on the backs of the 
sinkers, are caused in succession to sink the thread between the needles, 
whi-h are preferred to have beards or tongues which move on axes The 
descent of the needle bar will then cause the needles to descend, while the 
work is supported by the knocking-over bar, and beyond the open movable 
beards of the needles, by which the work acting on the beards will cause 
such beards to siiut and inclose the new loops within the eyes of the needles, 
and the further descent of the needle bar will cause the work to be knocked 
over; or the working of the sinkers employed may be so arranged as them- 
selves to knock over the work. The needle bar will then be caused to rise 
to its highe-t position, whea the thread carrer will be again moved across 
the row of nerdies, and will lay its thread across them, whilst the spiral 
cam or surface of the barrel or cylinder will cause the sinkers to sink the 
thread tetween the needles, ana so on continually. In order to vary the 
length of loops, the bearings of the axis of the barrel or cylinder are 
arranged to admit of being adjusted in a direction to or from the front «f 
the machine; or in place thereof the needle bar may be arranged to be 
adjusted to or from the barrel or cylinder. 

3156. N. J. Amis, Manchester, ** Fabric to be employed as a substitute for 
elastic, woven, or braided webs.” — Dated 2ith November, 1862. 

This improvement consists in cementing or otherwise attaching a 
covering or coating of piece silk, or other woven fabric, to a surface, layer, 
or foundation of india rubber. or, if preferred, on each side of the india- 
rubber, and so forming an economical substitute for the expensive elastic 
webbing at present employed.— Not proceeded with, 

3199. T. BLackBURN aad M. Know es, Blackburn, Lancashire, “ Looms.”— 
Dated 2th Novemb-r, 1862. 

Instead of the ordinary tappet for shedding in looms the inventors, 
according to this invention, place upon the crank shaft a tappet so con- 
structed as to lift only once for every two revolutions of the crank shaft, 
and by connecting a lever therefrom to the heald roller boss, or to any other 
fixing upon the heald roller, by means of straps or other suitable means, 
they raise or depress the healds, and thereby obtain the shed ; and, at the 
same time, by placing another lever in a vertical position, they are enabled 
to regulate a fixing on the picking stick shaft, so that a boss 9r projection, 
fixed upon the fly-wheel, would, in Working, come tn contact with the said 
fixing on the picking stick shaft alternately at the opposite sides of the 
loom, thereby givi»g motion to the picking stick, and throwing or picking 
the shuttle. Instead of the ordinary fixings for tappets and wheels fur 
working so as to keep proper time, they make a bo&s, on the fac8 of which 
they cut teeth at uniform pitches, and by casting corrésponding teeth on 
the boss of the wheels or tappets, and then attachitig such boss firmly on 
the shaft, they can, by means of a nut, force the Wheels or tappets against 
such fixed boss wt any given angle, regulating thereby the time of shedding 
and picking. And, instead of the ordinary arrang ts for shedding, 
more particularly in looms in which work is pérformed réquiring more or 
less than four heald staves, as in spots and twills, they place two quadrant 
levers above such heald staves, and two below them, connecting the levers 
above with those below by levers or cords (vither together or singly) on the 
outside or inside of the loom framing; aud by attaching to such levers or 
cords hooks to be operated upon first by project.ons in a revolving cylinder 
or barrel, and afterwards by a compound lever, they depress or raise the 
heald in such a manner as the projections on the cylinder indicate.—Not 

















| proceeded with, 


$217. R. Fuvpr, Leicecter, “ Looms for weaving narrow fabrics.”—Dated 1st 
December, 1862. 

This invention relates to the means employed for driving the shuttles in 
looms for weaving narrow fabrics, and consists in the employment of one 
shuttle driver, with two upright levers for each shuttle mounted upon it; 
the upper ends of such levers car.y pegs which euter holes in the front of 
the shuttle (one at either end), or the pegs may be fixed in the shuttles, 
and the levers be provided with holes or slots taking thereon. One or 
other of the driving pegs and levers is always in connection with the 
shuttle, which connection may be utilised to prevent the shuttle dropping 
in front, and which, therefore, in such case, may shorter than the 
shuttles usually employed. The levers may be on fulcra near the middle of 
their length, or at their ents, and mounted on the shuttle driver or tra- 
versing bar, which traverses quite across the fabric being woven. These 
levers bear throug ho it their traverse on fixed surfaces which control their 
position and keep each lever in an upright or nearly upr ght position, 
except when it is passing across the fabric. As each peg lever approaches 
the fabric being woven, the fixed surface which before held it upright now 
causes it to pass from the upright to an inclined position, so that the peg is 
withdrawn from the shuttie, and drops to a level that will allow it to pass 
below the lower threads of the shed. After having traversed the requisite 
breadth and cleared the shed, the lever cam su’ causes it to again 
oscillate to its upright position, and the peg to rise and enter the shuttle, 
which has, during this time, continued its traverse by reason of the action 
of the other lever and peg ; so soon as the first peg has entered again, the 
other one arrives at the point where it is inclined in hke manner, and is 
oscillated or dipped so as to pass the shed, and again rises as described with 
reference to the first. 

3223. B, OLpFIELD, Coventry, “ Looms.”—Dated lat December, 1862. 

This invention c nsists, First, in working a series of shuttles that rise 
and fall with one rack and two pairs of pinions to each space; each pair of 
pinions is fixed on a separate pin, the pins being placed upright, ove on 
each side the space; the rack is placed in the back part of the batten that 
carries the slay, aud the vottom pinion works in the rack which gives the 
motion, the other pi: ion being carried up to the required height. The 
shuttles have similar racks fixed in their backs, consequently a rise or fall 
action, as the case may be, will bring the required row of shuttles to the 
pinions ; the bottom rack is then drawn along, thus causing the shuttles to 
pass through pou. Secondly, the invention consists in working a 
series of shuttles that rise and fall, with one pair of pegs oF levers to each 








space. ach lever has a hole through it, and a wire is passed through this 
hole, to admit of the lever being drawn along it. Below this wire rod is 
placed an iron plate, slotted out for the bottom part of the lever to work in, 
which imparts motion to the lever. Be ween the wircs and the slovied 
plates an iron slide runs on rollers, studs being fixed in the siide to actuate 
the lever. ‘his slide bein: drawn along, the studs catch oue of the levers, 
aud carry it along thé s!ot in the bottom plate, thereby throwing the lever 
off the slide, and at the same time another lever takes its piace. The 
shuttles in this case are similar in construction to those required under the 
tirst héad of these improvements ; but, instead of a rack being inserted in 
the back of each shuttle, the back is simpiy grooved or slotted at each 
extremity to rec-ive the levers. The levers, slotted plates, and slides are 
fixed in the back part of the batten carrying the slay, the lovers being 
always at the same height ; the front part of the batten has to rise or fail, to 
bring the required row of shuttles to the levers. he slide is then drawn 
along, thus causing the shuttles to pass through the opening. By these 
improvements the patentee requires but one pair of slides in marionette to 
actuate the shutiles, instead of a separate pair c° slides to euch row of 
shuttles, as hitherto employe... Thirdly, the improvements consist in work- 
ing two or more shuttles simultaneously, by employing a pair of pinions 
beiow the series of shuttles, by which pair of pinions the motion is im- 
parted (and @ pair of pinions to each shuttle), the driving pinion and the 
followers being all fixed in the same pair of spindles, Fourthiy, the im- 
provements cousist in producing the same re-uit as that last described by 
the employment of one pair of legs or levers, furnished wih as many studs 
as there may be rows of shuttles, Fifthly, the improvements consist in the 
employment of @ series of shuttles, one at the back of the other, asin a 
former patent of the present patentee, dated September, 1860, reversing 
their position, turning them upside down, so that he is able to work ina 
greater number of colours without changing the shutwe. While the ground 
or body of the fabric is being worked, that part of the Latten by which the 
figure is formed is ‘ifted up sufficieutiy to allow the sliutties to clear the 
top opening. While the figure is beiug worked the port on of the batten 
forming the ground is lowe.ed, the part forming the figure coming duwa 
also. The -hed or opening to wake the figure rises into the space, of the 
batten, and the shuttl.s are then drawn across. In order wo afford ready 
access to the shuttles the batten is hung at each end.  1t can thus be litted 
up to show the shuttles, or it may be moved either to the rigut or left 
Sixthly, the improvements consist in dispensing with the bottum shaft of 
the loom, with its motion wheels, obtaining the motivun from the upper 
shaft, 

$229. J. and J. CRAVEN, and J. Roptnson, Clayton Mill, near Bradford, 

“ Looms."— Dated 2nd December, 1862. 

This invention relates to circular or other change shuttle box looms, and 
the improvements consist in a means or method of stopping the shuttle at 
the proper place in the box, s0 as not to preyent the free movement or 
changes of the boxes atthe time required. The patentees dispense with 
check straps, springs, and guide plates, and in tieu. ther of they employ a 
lever which is hinged to the box frame, having a projecting finger at one 
end extending across the box, and wear to the guiué spindle of we picker, 
The other end or arm of tis lever is connected by a rod to the ioow end 
frame in sucn manuer that the mution of the lay or batten will operate the 
said lever as required. They also employ a spring lever or levers for draw- 
ing back the picker immediately after a pick is wade, or when the suutce is 
driven out of the box. The respective actions of these parts are so arranged 
or regulated that the projecuing huger will be interposed in proper tune to 
impede the return of the picker, so as to cause the said picker vo sto» the 
return shuttle in a proper position in the shuttle box, the finger being 
removed iinmediately afterwards by the motion ol the lay or baven, thus 
allowing the spring levers to draw the picker to its destination clear of the 
shutile ready fur the neat change of the shuttle-boxes, thereby removing all 
impediment to their free movement, and, consequently, prevenving 
breakages of the loom. 

Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, linplements, Flour 
Mills, Se. 
3201. J. Cromrvon, Bolton, “ Apparetus for ploughing, harrowing, clearing 
and dritleng land.” — Dated evth Noventker, Lows. 

This invention cousists of au im) roved arrangement and combination 
of a portabie steam engine with ploughs, scariiiers, harrows, or other agri- 
cultural machine 8, and alsv revoiving cutters, driving puiley 8, and a crane, 
The inventor ewploys a strong framework supported by two wheels at each 
side, two of them being swivel or guiding wheels at the frout, and also a 
number of rollers when the land is soft. Across the frame there is a block 
of tunber, to which the ploughshares and searifiers are fixed, the block 
working in vertical guives, so that it can be raised by racks and piuions 
when required. He attaches to the frame a tubular or other boiler, and a 
steam engine with two cylinders and ¢ auks, fr giving motion either way 
to the tiy-wneel shaft, Which has a pinion and large spur wheel fixed to it, 
The pinion gears iuvo a spur wheel on an intermeuiate shaft, carrying a 
pinion gearing ivto a spur wheel working loose ou the propelling shafe or 
axe of the propetling wheels, but capable of giving it motion vy a ciuteh. 
Each bots or nave Of the propelling wheels has a ciuteh in each side fitung 
into clutches on the axie, there being spiral springs, in order that the 
wheels may be at liberty when turning sharp curves, and brakes aré 
employed ior arresting their motion when require’. The spur wheel ou the 
fiy-wheel shaft gears mto a cog-wheel fixed wo a shaft having bevel wheels 
gearing into other bevel wheeis for giving motion to two shafts, cach carry- 
ivug a worm aud bevel wheel. The worms gear into worm wheels at the 
top of verticai shafts, having at the bottum hurrows fixed to them, there 
being levers to lift the ha:rows and suvafts up at the end of the furrow 
to ailow the machine to be turned. The bevel wheels give motion to other 
vertical shafts, each carrying a circular frame mounted with cutters for 
cutting a space ou cach side of the trunk of a trce for the purpose of felling 
it. When the cutters are used, the harrows are removeu ; and when the 
harrows are used the cutters ace removed = At the frout part of the m chine 
over the tank he places a crane, having a worm and Worm Wheel worked by 
the steam engine, for the purpose of raising the fallen timber to any place 
requived.—Nout proceeded with. 

3212. H. M. nMeRyY, Sloaneestreet, Chelsea, London** Thrashing machines."— 
Dated Ast Decembr, 13.2. 

This invention consists in the use, peculiar arrangement, and novel con- 
struction Of an endiess band of ceils or buxes for tece:ving the grain as it is 
di-charged fro.a the thrashing cylinder; in the employment and novel 
constriction of a revolving rake for the purpose of accewrating the move- 
iment of the straw after it bas passed the said cylinder and completing the 
separation of the gram from tne straw ; in the novel device for separating 
the grain from the chaff, consi-ting of a perforated riddie with serrated 
longitudinal ledges for supporting and carrying forward the straw, and one 
or wore sets of agitating fingers operated fur the vibration of the riddle; in 
giving the requisite movements to the perforated riddle, the grain board, 
and the sieve box by means of a single swing lever upon each side of the 
machine, actuated by connecting rods from the fan shaft; in the use of a 
flue extending from tne front of the thrashing cylinder, and communicating 
with the straw chauber tor the purpose of crea'img a drau.ht by sue ion, 
thereby carry ng away the dust ; aud in forming and combiaing oth r pa ts 
with the ab ve so as to secure compactness and cheapness in construction 
and economy in operating the machine, 

8216. J. Inwin, Wellingborough, ‘* Muchine for cultivating land.”—Date t Lat 
Decemtrr, 1862. 

This machine 1s designed, principally, to give the effect of ploughing and 
cross cultivating at one operation, but it may be used also with advautage 
for removing **twitch” or ‘*couch grass’ and weeds from laud, and tor 
manuring. The machine consists, principaily, of a central frame, supp ried 
upon two wheels (about 3ft. or 4ft. in diameter), und having a hinged frame 
at back and front, provided with a guide wheel ftied with a sovket joint 
and a guide lever. The hinged frames have each two cross bars, the first 
carrying five coulters, and the second four shares or shell boards. These 
frames are hinged or jointed to the central frame of the machine, and pro- 
vided with a lever or other suitable mechanism, so that e:ther frame can be 
raised while the ovher is lowered, in order that only one set of coulters and 
“shell boards” (namely those in advance) shal be in operation in which- 
ever direction the machine may be drawn, the other (or hinder) set of 
coulters and ‘* shell boards” being raised up out of the soil; or the coulters 
and *‘ shell boards” may be fixed in rails attached to the central frame, and 
raised or jowered as required by means of screws or racks. The machine is 
intended to be drawn to and tro across the land by horses, or by means of 
ropes actuated by stationary steam engine, in # similar manner to an 
ordinary steam ploughing machine. 


—— 


Ciass 5,.—BUILDING.—None. 


CLASS 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple= 
ments of War or Dejence, jor Gun Carriages, &e. 
$224. A. V. Newron, Chancery-lane, Loudon, ** Steam and other vessele,”—A 
communication.— Dated let December, 1862, 

This inventwn relates to the construction of vessels of war aud other 
ships by covering the framing with @ material that will form perfectly 
water-tight jvinis, present great resistance to, and will not splinter by, the 
concussion of shot or sheli, and will withal be materially lighter (han plate 
irou. The following is the mode of preparing this plating or covering 
materiai, The commonest paper pulp, such as that of the cheapest straw 
board, is mixed with a thin solution of marine glue (which is insoluble in 
water, and unchangeable by time or temporature) or with any other 
or resin suitable for insuring the firm odbesion of the pulp bres 
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P d is d in moulds to form sheets or slabs, say, 10ft. square 
of 1ft. thick, until it attains the hardness of oak, or even a greater degree 
of hardness. Before the sheets or slabs are dry and set, they are to be 
twisted to the forms required to suit the various of the hull. Thus 
provided with suitably shaped slabs, the shell, skin, or covering of the ship 
may be rapidly built up, two or more thicknesses of the sheets or slabs 
being the one to overlap the ‘other and break joints in all ways. 
These layers of covering material are to be both bolted and glued together 
to make a firm compact mass. 
2231. J. WuEeatLey, Capt., R.N,, Glucks Strasse. Munich, ‘* Improvements in 
the construction of ships of wor, and in the manufacture of armour plates 
Sor ships, forts, and batteries.”—Dated 2nd December, 1862. 

For the purposes of this invention, in constructing a ship of war, the 
patentee forms the bow with a sharp projecting grab or crab bow, at an 
angle of about 25 deg. with the keel, and propels the vessel by paddle- 
wheels and screw, or by screws, the wheels when used working indepen- 
dentiy, so as to steer the vessel thereby. The rudder is to be supported by 
chocks acting like a common vice. In order to be able to mount guns of 
large calibre and power (say 1in. bore. and twenty tons weight) in or near 
the centre of the vessel, pointing in a line with the keel, he constructs a 
glacis plated over with armour plates, and over the whole fore part of the 
vessel and extending to the front of the paddle-boxes. Another part of the 
invert'on consists in a mode of manufacturing armour plates, for which 

se the armour plates are to be rolled or formed with external parallel 
projecting ribs or lattice work, at a distance apart Jess than the diameter of 
& shot or projectile which would be thrown against a ship, fort, or battery, 
protected or coated with armour plates, with the knowledge that the same 
would pass through the plating if of the ordinary construction. 
3234. G. T? BovsrimLp, Brixton, “ Apparatus for discharging guns or 
ordnance.” —A communication,— Dated 2nd December, 162. 

This invention consists in the employment upou the exterior of the gun 
of certain devices which inclose the vent and primer with sufficient 
strength to retain the gases of the discharge, and can be readily removed 
and replaced to permit all the operations of loading and priming, Sf ad 
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Cuiass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

3189. J. H. Jounson, Lincoln’s-inn-fleld, ‘* Apparatus for indicating the 
pressure of electric conductors in foreign bodies."—A communication.— 
Dated 28th November, 1862. 

This peculiar apparatus consists, essentially, of a hollow sounding or testing 
tod, within which is placed, so as to be free to move to and fro, another rod, 
which, in all cases, is insulated completely from the outer tube or sound- 
ing rod. One pole of a battery is connected with the outer tube, and the 
other pole with the inner rod, and with either of these parts there is also 
connected, so as to be in the electric -ircuit, a small electric alarm bell or 
signal and galvanometer. The intern.”.rod may either remain fixed to the 
tube so that its lower extremity is always flu-h with the end of the tube, or 
it may, when not in action, be retained and held up away from the lower 
end of the tube by means of a spring catch or other convenient contrivance. 
If this apparatus be now inserted into a boring pushed into sand, or sub- 
merged, the instant the extremity of the tube comes in contact with or 
strikes a resisting body, the resistance occasioned will effect the release of 
the inner rod, and cause it to descend until its extremity also comes in con- 
tact with the same body, and if such body be metallic or conductive of elec- 
tricity, a circuit will instantly be established between the tube and the inner 
rod through the contact therewith of the conductive medium, and a current 
of electricity will pass through the apparatus, ringing the bell, ani indicat- 
ing its presence on the galvanometer. 

3237. R. K. CauTLey, Thorney, Cambridge, “ Electro-thermal baths.” —A com- 
munication.— Dated 2nd December, 1862. 

This invention consists in the novel construction and arrangement of the 
parts of an electric bath, whereby the current of electricity is more perfectly 





ntrolled, and more ly an ig ly applied to the human 
body for the cure of disease. The bathing tub employed is of a cylindrical 
or other convenient form, and tains a non lucting net basket or tray 
suitable for containing the body of the patient. This basket rests upon an 








enable the vent to be used in the usual manner in case of id t 
vent stopper, or the absence of proper primers. These devices consist, 
substantially, in forming upon the exterior of the vent a recess or receptacle 
or containing falminating primer, and employing therewith a sett or plug, 
which the inventor calls a vent stopper, which closes it, and is confined 
thereto by some efficient means ; and a fulminating primer provided with a 
casing of thin copper, or other suitable material, which by its expansion 
inst the sides of the recess or vent, closes the joint to the escape of gas. 
he primer is ignited by a blow applied to the exterior of the sett by a lock 
or otherwise. 


Ciass 7,—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ec. 


3203. T. Evans, Crosa-street, Abergavenny, “ Improvements in antigrophilos.” 
—Dated 2th November, 1862. 

This invention consists in forming an antigrophilo, or enknemedia, of 
two parts, in such @ manner that the upper part may be removed from 
the lower part, which latter can then be used as a gaiter, legging, or splat- 
terdash. 
$218. P. Bourne, Whitehaven, ‘* Miners’ lamps."— Dated 1st December, 

1862. 

This invention consists in means for extinguishing the light of the lamp 
in the act of opening the lamp, and before the gauze covering can be 
removed from the lamp. For this purpose the inventor attaches to the 
lamp, near to the wick holder, an apparatus consisting of one or more 
lovers, mounted on a suitable fulcrum, bearing or bearings, and which 
apparatus is capable of being depressed on the wick by the act of 
removing the wire-gauze covering. This apparatus is, by the action of a 
suitable spring or springs, or by the weight of the short end of the lever or 
levers aforesaid, or by both of such means, kept out of the way of the ig- 
nited wick so long as the gauze covering remains on the lamp, or when the 
gauze covering is being placed on the lamp, but as soon as any attempt is 
made to remove the gauze covering, a small projecting piece or pieces 
attached to the mounting of the gauze covering is forced under the short 
arm of the lever (or of each of the levers if more than one), which short 





’ arm is thereby, and by the unscrewing of the gauze ——- elevated, and 
e 


thus the other end of such lever or levers is depressed on the wick, and so 
toh ad 


Not pro- 





the wick is pressed down, and the light b exting 

ceeded with. 

3222. E. D. Jouxsox, Wilmington-square, London, “ Pocket watches."—Dated 
lst December, 1862. 

The object of the first of these improvements is to construct what is 
known as the blind man’s watch, or a watch which will indicate the time in 
the dark by the touch, without materially interfering with the movement 
or mechanism of the watch, or with the external appearance of the watch. 
In carrying out this object the patentee arranges a train of wheels on the 
upper plate of the watch, the last wheel of which shal be situate in the 
centre of the watch, and revolve once in every twelve hours. This wheel he 
so constructs or fits that it shall present an obstruction to a catch or stop 
carried by a movable disc forming a false back to the case. This catch or 
stop is so arranged that, when the dise ismoved round in one direction, the 
eatch will strike against the obstruction, and the further movement of the 
disc will be thereby arrested, but when moved in the opposite direction the 
obstruction will not be presented. By arresting this di-c or movable gene 
of the case the position of the hour hand will be ascertained, a stud being 
provided on the exterior of the face of the disc to act as an indicator, and a 
series of studs representing the position of the hours on the dial being 
inserted in the rim of the watch case. 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Puper, Manures, & c. 

3184. W. Cuarn, Chancery-lane, London, ‘** Preservation of animal and 

vegetable substances.”"—A communication.— Dated 27th November, 1862. 

This invention consists in the employment of a coating consisting either 
of vegetable tar heated to a temperature of from 160 deg. to 180 deg. Fah., 
or of varnish obtained from hydrocarburets. The patentee claims the 
application of a coating to varnish substances previously prepared in a 
toxical or antiseptic solution, as described, in order to prevent the 
dissipation of the preservative matter when the said substances are to be 
exposed to the action of water, 

3186. J. CARwONRLL, Paris, “ Preparing, manufacturins, and washing the 

paper pulp derived frou the esparto plant.”— Dated 23th November, 1862, 

This invention is carried out as follows :—The inventor takes, say, 200 Ib. 
weight of the esparto plant, or spartium, in stalk, in the raw state, and 
places it in a wooden or other vat or trough, mixing with it 20 1b, weight of 
alkali or salt of soda, and 301b. weight of quick lime, and immediate], 
filling the vat with cold water until the spartiam is completely covered, 
This operation ended he boils the spartium for four hours by means of 
steam conducted through copper tu winding in a serpentine manner 
through the vat. These tubes or pipes are pierced with small holes in their 
entire length, and do not extend beyond the middle of the vat, so that the 
steam is gradually distributed, issuing at the same time from the small 
holes and the orifice of the pipes. This second operation ended, the 
spartium is in a soft state, and he then draws off the liquid by a cock at the 
bottom of the vat. He then carries the sparcium to a hydraul ¢ press, aud 
after pressing out the dirty matters and the liquid it contains, he places it 
mixed with 30 per cent. of clear cold water in a cylinder sim‘lar to those 
used in paper making for triturating the rags. After fifteen minutes of 
trituration in this cylinder, the spartium becomes reduced to a fibrous 
matter, and he then throws in 241b. weight of chloride of lime, thoroughly 
dissolved iu clear water, and turns the cylinder until the chloride is well 
mixed in the spartium. He prepares in a small wooden trough lined with 
lead 1} 1b. of sulphuric acid, marking 66 per cent., with Sib. weight of 
coll clear water. He pours this liquid by degrees upon the pulp, which 
immediately assumes a reddish colour, but at the expiration of about forty- 
five minutes it becomes again clear and remains perfectly white. There 

mains but to h the pulp for twenty-four hours and it is fit for 
paper making. —Not proceeded with. 

8192. S, J. Brownine, Portsmouth, “ Machines to be enployed in brewing.” — 

Dated 28th November, 1862. 

This invention relates, First, to a machine for mashing and extracting ; 
and, Secondly, to a combined refrigerating and cooling machine, The 
machine for mashing and extracting con-ists of a containing tun or vessel, 
in which the patentee fits an agitator furnished with inchmed vertical and 
central horizontal blades, set spirally, which, when rotated, have a centri- 
petal effect, that is, they drive the ** goods” towards the cen’re. In order 
to obtain the greatest amount of extract from the “goods,” he carries a 

ipe along the top, down the sides, and along the bottom of the agitator 
| = a and causes this pipe to communicate with inlet and outlet tubes. ‘Ihe 
pipe travels with the agitator, and thus maintains, or assists in maintaining, 
an even temp uret ghout the tun. 

$221. P. W. REUTER, + rey ae sg St. John's Wood, “ The pa 

of a new compound to be used for dyeing and printing purposes.” —A com- 
munication.—Dated 1st December, 1862. 

This invention consists in the preparation of a compound for produving a 
brown colour on wools by mixing oxide of lead, or other compounds of 
lead, with lime, potash, carbonate of potash, soda, carbonate of soda, baryta, 

strontia, or other similar su which, on being mixed with 











bstances, 
water, will form an alkaline solution of oxide of lead, 


lated support extending the length of its base. Two revolving metal 
frames similar to crank axles, with their centre of motion in the centre of 
each end of the bathing tub, are constructed and arranged to rotate freely in 
the space between the sides of the said tub and basket, without interfering 
with one another, the only obstacle to a plete revolution being the 
afvresaid support. On the outside of each of these frames a movable plate 
is fixed, insulated from the frame by an insulating cone or conductor 
These conductors or poles are charged with electricty through wires con- 
necting with the generator. Upon the end ofa short flexible conductor 
extending from each of these poles a sponge is attached. By rotating the 
frames, and changing the position of the movable plates on the frames, 
anf, consequently, the two poles, the current of electricity may be readily 
controlled or passed in any direction through the conducting medium. 
When either of the poles are brought by the rotation of the frame above the 
water line, the current will pass to the sponge, which can be readily carried 
to the desired part of the body by the patient or attendant.—Not proceeded 





with, 
3240. H. Wino, Manchester, ‘‘ Blectro-maguetic telegraphs."—Dated 8rd 
December, 1862. 
This invention cannot be described without reference to the drawings. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

3183. D. VeeRKAMP and C.F. A. Van Triaur, Limehouse, London, “ Treat- 
ment of old manufactured fabrics in order to obtain useful slbrous products 
therefrom.” — Dated 27th November, 1862. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 

3185. W. CLARK, Chancery-lane, London, “ Improvements in gas burners.” — 
A communication.—Dated 27th November, 1862. 

This invention consists in regulating the amount of air supplied to the 
burner exactly to that which is necessary for proper combustion. This the 
inventor effects by means of taps, valves, or other similar apparatus, self- 
acting or otherwise ; the burner being enclosed in a chamber, to which the 
admission of air is regulated as described.—Not proceeded with. 

3187, W. A. WappineTon, York, ‘* Machinery for cutting wood." —Dated 28th 
November, 1862. 

In carrying out this invention the wood to be cut is clamped or fixed on 
the sliding part of the surface of a bench. This sliding part receives motion 
by means of a horizontal shaft, on which there is a pinion which takes into 
a rack on the under-side of the sliding part of the bench. Motion is com- 
municated to this horizontal shaft or axis by a screw or worm on an upright 
shaft, which takes into and drives a screw or worm wheel on the horizontal 
shaft. On the screw or worm shaft is a pulley or drum, which receives 
motion by « band or strap driven by a pulley or drum on the driving shaft. 
Two upright shafts are used, each of which carries a rotating cutter, which, 
by preference, consists of three cutting blades of the shape or contour of the 
intended front for 9 pianoforte or other similar work. Each of the right 
cutter shafts is driven by a strap on a drum or pulley on the driving shaft. 
By this arrangement the wood to be cut, as itis moved by the sliding part 
of the bench, is presented progressively to the cutting blades of the rotating 
cutter, which is fixed on the upper end of each upright shaft, and above the 
surface of the top of the bench.—Not proceeded with. 

3190. F. Borcks, Berlin, Sewing or uniting fabrics.”"—Dated 28th November, 

862. 

This invention relates to certain improvements upon what are commonly 
known as the Wheeler and Wilson and the British sewing machines, but 
they are alsu applicable to other sewing machines of the same character, or 
where the driving shaft is similarly placed. According to this invention it 
is proposed to construct the bobbin or under thread case or shuttle of the 
Wheeler and Wilson, or the British sewing machine, with a raised conical or 
rounded boss or projection in the centre, on that side next which the needle 
works, a corresponding recess being made in the back of the hook, when 
adapted to the Wheeler and Wilson machine, to receive the projection on 
the inner side of the bobbin thread case or shuttle. By the aid of a thread 
case or shuttle, fitted or formed with this projection, a twisted chain stitch, 
having a second thread passing through the loops, may be produced 
in the Wheeler and Wilson, or i» the British sewing machine, or in any 
other working on the same principle; or, if desired, the second or under 
thread may be dispensed with, in which case the machine will produce the 
twisted chain stitch from a single thread. The object of the projection in 
the side of the bobbin thread case or shuttle is to hold each one side of the 
loop of the needle thread until the puint of the needle has passed down in 
front of it, so that, on the thread slipping over the projection, the loop will 
be round the needle, and, consequently, round the thread carried by the 
needle, thus forming the chain stitch. Ihe operation is precisely the same 
when a second thread is used. 

3194. W. BULLER and J. H. Muerorp, Bovey Tracy, Devonshire, ‘ Spur 
supporting rings for fixing plates, dishes, and other like articles in glost 
ovens.”"—Dated 28th November, 1862. 

This invention, consists, First, in making the spur supporting rings in 
the form of a circular ring, and in one piece, with three or more legs, which 
form admits of the plates or other earthenware articles being placed in 
closer proximity to the article underneath, and thus effecting a very con- 
siderable saving of room in the ovens. Secondly, in supporting the plates, 
saucers, or other articles on small movable “ points” or pyramidal spur 
pieces, placed upon or otherwise inserted in small eyelet holes or grooves 
made for this purpose in the circular rim, and so as to be renewable at 
pleasure. 

8196. J. Apams, Bow, and W. C. Wuits, Avig-street, Regent-street, 
** Apparatus for boiling and evaporating.” —Dated 28th November, 1362. 

This invention consists in certain improvements in apparatus suitable for 
the boiling and p ing of soluti and liquids generally, and applic- 
able to the manufacture of sugar preserves, , to prep ions 
from drugs and chemicals, and many other useful purposes, The patentees 
construct a copper or other metal pan with a false bottom, and support the 
same by means of trunnions set in bearings on standards, and apply and fix 
to the interior of the pan a circular, spiral, or other form of tube, according 
to the shape of the pan or vessel. This tube is perforated with a number of 
small holes, and is supplied with steam from a boiler, or with hot air which 
entefs at one of the trunnions formed hollow for the purpose. The steam or 
hot air rushes into the hollow chamber of the pan by means of the hose-like 
apertures, and heats it to the required temperature for boiling or evapora- 
ting, according to the liquid, syrup, or solution to be trea’ From the 
bottom and interior of the hollow pan a pipe ascends to the opposite 
trunnion, in order that the water of condensation may be forced up the pipe 
by the pressure of the steam, and driven out of the pan. By these arrange- 
ments a more equable heat will be distributed throughout the surface of 
metal ex to the liquid or solution, and the boiling temperature may be 
‘reached in a much shorter space of time than by the present methods. 

3197. A. Duperon, Cullus-stret, London, “‘ Packing jor various parts of 
steam and other engines, &c.”— Dated 28th Novemb:r, 1862. 

This invention consists in plaiting cotton or other vegetable fibre into the 
form of a gasket, or otherwise twisting it, so as to form a rope. The 
patentee makes either with or without a core of elastic or non-elastic mate- 
rial. He either treats the vegetable fibre or the manufactured gasket or 
rope by steeping it in a vessel or vat containing a solution of silicate of 
potash, silicate of soda, stannate of soda, arseniate of soda, or of other 
chemical subst: or pound: similar properties for enabling 
the material treated therewith to resist the action of great heat. The che- 














absorbed as much as it will take up of the solution next above described, 
he, in order thoroughly to incorporate the said materials with the rope or 
gasket, passes the rope or gasket through or in between rollers, rotated by 
any convenient means, and the faces of these rollers are so constructed that 
they press or mould the prepared gasket or rope into the precise form which 
may be desired. 

$204. W. CLARK, Chancery-lane, London, ** Machine for cutting corks, &c."— 

A communication.— Dated 29th November, 1862. 

The object of tis invention is to obtain a machine for cutting corks for 
stoppers, which will perform the work rapidly and be capable of being ad- 
justed readily, so as to cut the corks of cylindrical or taper form, as may 
be desired, and of any required degree of taper and size. The invention 
has also for its object a simple and automatically operating means for 
clamping and holding the corks to be cut. To these ends the invention 
consists in the employment or use of a tilting frame or arms provided with 
one or more arbors, which are rotated or thrown in and out of gear by the 
tilting movement of the frame, the latter being operated by the cutter 
shaft, and the arbor or arbors provided with clamps or holders which are 
also operated by the tilting of the arbor frame, the above parts being 
also used in connection with feeders also self-operating, and a rotating cir- 
cular cutter all arranged. 

3205. F. Vacner, Parliament-street, London, * Ornaimenting playing cards.” 
—Dated 29th November, 1862. 

In carrying out this invention the patentee proposes to take the packs of 
cards, after they have been completed by the ordinary process of manufac- 
ture, to place them in a suitabie press, and to scrape their edges in order to 
produce a smooth surface thereon, after which the edges are to be sized, and 
then glaired or treated with albumen, and covered with gold or silver leaf, 
after which the surfaces are to be burnished. He also proposes to apply 
bronzes in power or leaf of any desired colour to the edges of the packs after 
the requisite adhesive preparati The edges may then be burnished. 
The bronze may be of a variegated colour or mixture. He also pro- 
poses to ornament the edges of the cards by colouring them in order to pre- 
sent an uniform body colour, or a variega'ed or sprinkled surface, which 
may then be burnished in the ordinary way.—wot proceeded with, 

3206. J. C. Ronertson, Gracechurch-street, and W. C. Wutrk, King-street, 
Regent’s-street, ‘An improved tap or cock.”—Dated 29th November, 1862. 

This invention consists of au improved tap or cock, the object of which is 
to render it self-closing, in order to prevent the escape or waste of the conteuts 
of a cask or barrel, or of water from ordinary household taps, or of any fluid 
through accidental circumstances, or negligence in leaving the tap or cock 
open or turned on. The patenteesenlarge the upper part o the plug hold«r 
of the tap, so as to form a circular chamber therein, in which they place a 
helical spring either of flat steel similar to a watch spring, or of round wire, 
and fix the same by means of a stop or stud. The plug of the tapis fur- 
nished with a similar stop or stud taking into a slot cut in the other end of 
the helical spring, or, in the case of round wire, taking into a ring formed 
by the twining over the end of the wire. A movable cap encloses the top 
of the chamber, and the under surface of this cap has fixed or soldered 
thereto a small projection corresponding with a stud on thetop of the 
enlarged surface of the plug contained in the chamber. 

3208. D. Sutton, Banbury, near Oxford, ‘* Apparatus for washing linen and 
other fabrics and garments.” —Dated 29th November, 1862. 

For the purposes of this invention a vessel is used, by preference of a 
rectangular form, with a flat bottom suitably constructed to admit of the 
vessel being rocked to and fro thereon. The top of the vessel is closed with 
a cover, which has an opening in the middle. On the four sides and bottom 
are fixed numerous semi-spherical projections ; transversely across the 
upper part of the vessel is an axis, either plain or threaded towards the end 
—so as to obtain a to-and-fro motion, as well as a rotating one—on which 
are four or other suitable number of floatsor paddles, and there are also two 
other axles transversely across the vessel, having each four or other suit- 
able number of floats or blades. These axes are preferred to be fixed. Near 
the bottom, and transversely of the vessel, is tixed a half round or other 
shaped bar, with numerous semi-spherical projections fixed on the upper 
rounded surface. The lower inner angles of the vessel are filled, and have 
similar projections fixed thereon to those above-mentioned. At the upper 
part, and at one end of the vessel, there are fixed two uprights, which are 
connected together at their upper ends by a bar which is used asa handle to 
communicate a rocking motion to the vessel.—Not proceeded with. 

3211. M. Henry, Fleet-street, London, ** Manufacture of leather.”—A commy- 
nication.—Dated 29th November, 1862. 

This invention relates to a mode of treating tanned skins and hides 
before they are curried, and it has for its object to render them thicker, 
stronger, and more durable, and to improve their quality. For this purpose 
the tanned skins or hides are treated with chondrine, glutine, or other 
proteic and gelatinous matters, or with substances congeneric or kindred 
thereto, employed by preference in combination with neutral salts or with 
a metallic oxide of antimony, cobalt, cadmium, bismuth, tin, nickel, lead, or 
zinc. . An agent or composition for the purposes of this invention is manu- 
factured by combining gelatine, glycerine, and animal albumen with a 
neutral salt, or witi one of the oxides before-mentioned. 

-. T, WALLER, Fish-street-hill, London, * Stoves."—Dated 1st December, 
862. 











The object of this invention is to enable the fire space in stoves to be 
contracted or to be opened toits fullest extent at will, and this without 
affecting any other part of the stove beyond the fire space. The invention 
consists in hinging or connecting the cheeks of that part of the stove com- 
prising the fire space at the back in such manner that they may be moved 
towards each other to any extent desired, in order to lessen the space for 
fuel, and again moved from each other to the full extent of the fire space, 
by inserting a poker or other tool into a long ring or hole formed on or in 
the cheeks. In order to prevent any material falling behind, and obstruct- 
ing the motion of the cheeks, the patentee boxes them. 
$218. J. CopparD, Hoxton, London, “* Appliances for horse shoes. to produce 

the effect of what is termed roughing.”—Doted 1st December, 1262. 

In carrying out this invention the inventor makes what he terms a clamp 
of any suitable metal, of size and shape adapted to the toe of a horse shoe, 
so that one part shall fit in between the shoe and the hoof at the toe, or be 
otherwise secured at this part of the clamp, the other part being turned up 
in front with flanges, eyes, or catches, and be further secured to the hoof 
by a strap or india-rubber band passed round the same, and binding the 
clamp firmly thereto. This clamp is to have projections or a roughened 
surface, so as to give the requisite foot hold, and the roughened parts may 
be of steel or hard metal, and may be in separate pieces, which can be 
inserted and removed as desired, packing being then introduced between 
the horse’s hoof and the clamp.—Vot proceeded with. 

3219. J. Romer, Shipbourne, Kent, ** Manufacture of bullion wire and 
metallic fine drawn wire.” —Dated 1st December, 1862. 

This invention consists in manufacturing bullion and other wire either of 
gold, silver, silver gilt, steel, iron, and other metals or alloys, by drawing 
them through or between diamonds, rubies, sapphires, topazes, crysolites, 
garnets, or any other oriental or hard stones. 

3220. W. CLARK, Chancery-lane, London, “ Apparatus applicable as a pump, 
water meter, hydraulic motor, or a steam engine.”"—A communication.— 
Dated 1st December, 1862. 

This invention cannot be described without reference to the drawings. 
3225. H. TWELVETREES, Bromley, Middlesex, ‘‘ Apparatus for cleaning knives, 

Sorks, and boots.”—Dated Ind December, 1862. 

For cleaning boots according to this invention the inventor employs a 
small wood or metal frame, in form something like a table, and immediately 
under the top at oue or both sides he mounts a shaft containing one or more 
circular brushes. These brushes may be separate and fixed upon the shaft 
by a wedge or other means, or by preference they are part of the wood shaft, 
and the bristles put therein to form the brushes, In the centre of the table 
unde neath the top he disposes a flat piece of wood perpendicularly, terminas 
ting atthe bottom with a small shelf, and by this means the dust from the 

ts is pr d being t 1 about. Within the frame of the table 

underneath the brushes he disposes a fly wheel and treadle, communicating 
by means of a strap or cord with a small pulley upon the brush shaft for 
giving rapid motion thereto. For cleaning knives, instead of brushes he 
employs two circular india-rubber buffers, having the surface coated with 
canvas. These buffers are secured to two plates of wood or iron, and 
mounted upon a shaft inside a case or box, motion being given thereto by a 
winch handle. One of the buffers is made fast to the shaft ; the other one, 
being loose, is acted upon by a brush and nut, by which means its bearing 
or pressure upon the other buffer can be adjusted at pleasure. At the top 
of the case or box is a cup to receive the knifecleaning powder, the bottom 
being so disposed as to carry the powder between the cleaning buffers, and 
underneath the buffers isa drawer to receive the powder. Two suitable 
holes are cut in the ends of the case or box to admit of the knives being 
thrust between the buffers in an oblique direction, the back of the knife 
passing immediately under the bearing upon the revolving shaft. For 
cleaning forks, he provides pieces of leather, ora preparation of india-rubber 
and other material knownas kamptulicon, upon the bottom of the case at the 
front, one piece being raised upon two short pedestals, so as to clean 
between the prongs of the forks.— Not proceeded with. 

3226. H. TweLvetrees Bromley, Middlesex, ‘* Sawing, filing, mortising, and 
turning apparatus.”— Dated 2nd Drcember, 1862. 

imp i hi ists of a wvod or metal frame orstand, in which 
is mounted a fly wheel, treadle, belt, and small pulley for communicating 
motion at the top to a saw, file, mortising chisel, or turning lathe. The 
fly wheel or pulley may be made of stone to be engaged as a grind stone. 

In the case of the machine being used for sawing purposes, the inventor 

provides a stretcher or frame in which a saw is fixed, and which is made to 

move backward and forward or, by preference, in an upward and downward 
direction, in slides, guides, or other suitable contrivance. Motion is given 











mically-treated gasket or rope he next steeps in a melted solut of 
or of the ions made therefrom together with black lead, 

rench chalk, or with an amalgam of mercury and tin, or any other amal- 
gam possessing lubricating properties, When the gasket or rope has 





to this stretcher or frame by means of a connecting rod attached to the 
pulley. Occasionaly he dist with the driving wheel, and obtains the 
requisite motion direct upon the driving pulley from a steam engine or other 
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motive power. At the top of the machine he provides a flat surface or 
table, and immediately above this in a transverse direction to the saw, he 
fixes a rest or guide, between which and the machine top the wood or other 
substance to be sawn is introduced, and the rest or guide being made 
adjustable the article under treatment is readily kept in the required 
sition. Attached to this guide is a pair of small bellows, so fixed that the 
last therefrom acts directly on the surface of the wood or other substance 
under treatment at the point of its connection with the saw, and is 
intended to blow off the dust as it accumulates on the line which the saw 
is required to take. At the top of these bellows is a socket in which a rod 
or piston, fixed upon the frame containing the saw is made to work, and by 
this means, at each depression of the saw frame, the piston rod slightly 
depresses the bellows, and produces the required blast. At the point where 
the saw passes through the horizo..tal rest or guide and the machine top, 
he introduces pieces of hard wood, or their equivalent, to act as socket 
guides for the saw, and prevent its being twisted or strained while at work ; 
these pieces of hard wood are fixed in slides so that they can be drawn 
forward as they are worn by the friction and the saw. When the appa- 
ratus is required for mortising purposes, the inventor substitutes a suitable 
chisel for the saw, attaching it to the reciprocating frame by means of a 
screw socket bolt and nut or other mechanical contrivance.—.Vot proceeded 
with. 





Ramway Extension.—An inspection of that portion of the Lon- 
don, Chatham, and Dover Railway between Herne-hill and the 
Beckenham junction took place, on Saturday, preparatory to its 
being opened for public traffic on Wednesday next. This line will 
then be, for the first time, in ion of the through line running 
over their own property, Cone the two terminal stations, 
London and Dover. The Dulwich station of this line is 
situated about a mile from Herne-hill, and about two miles 
from the latter place will be the temporary depét for the 
Crystal Palace, and which will be used until the opening 
of the Crystal Palace and South London Railway in the beginning 
of 1865. This station, although three-quarters of a mile from the 
entrance to the Palace, will be a great convenience to the inha- 
bitznts of Camberwell, Brixton, Clapham, &c., who hitherto have 
had no ready means of access to Sydenham. The line passes through 
Sydenham tunnel, which is 2,200 yards in length. On account of 
the treacherous nature of the London clay through which it is 
driven it has been found necessary to arch it in several places 
with twelve layers of brick, eight layers being the minimum 
in any part. The total number of bricks used in its con- 
struction is 32,000,000, or 10,000,000 more than are con- 
tained in the whole Exhibition building. At its southern end 
the nine main lines of the Brighton and South-Eastern 
are crossed, but during the whole of the work no in- 
terruption of their traffic took place. Just beyond this spot is 
the Penge station, and about a mile further on the junction with 
the main line to Dover is reached. The dist from Victoria 
station to Beckenham by the new line will be 8} miles instead of 
11} by the present route, and from Beckenham to the Elephant and 
Castle the distance will be 73 miles. 

Te.ecraPHic Procress.—The following messages, one of which 
left San Francisco, June 2, at 9.20 p.m., were brought by the China, 
which sailedfrom New York on the morning of June 3,and arrived at 
Queenstown, June 12. Thesubstance of these messages was despatched 
to St. Petersburg, June 13; and they were thus sent from San Fran- 
cisco on the Pacific to St. Petersburg on the Neva in 10} days, 94 
of which were consumed in traversing the Atlantic by steamer. 
These messages demonstrate that when an Atlantic cable is 
successfully laid, St. Petersburg and the great telegraphic system 
of Russia, reaching almost to the frontier of China, will be able to 
communicate with San Francisco and the British possessions on the 
Pacific within 24 hours:—“ Fred. M‘Crellish, director of the Cali- 
fornia Telegraph, San Francisco, June 2,920 p.m., to Cyrus W. 
Field, on board the China. I congratulate you on the prospect of 
ae final effort to lay the Atlantic cable. We have successfully 

uilt and put in operation telegraph lines connecting San Francisco 
on the Pacific with the Atlantic States. We have also built a line 
to Yreka, on the extreme northern boundary of California, and a 
line will be built this season from the latter place to Portland, 
Oregon, which is 260 miles from Victoria, Vancouver's Island. 
This gap we shall build next year, and when done Victoria will be 
as near to New York by telegraph as San Francisco; then lay the 
Atlantic cable, and the North Pacific, by the magic telegraph, will 
speak to the Mediterranean.”—“ H. W. Carpenter, President of the 
Overland Telegraph Company, San Francisco, June 2, 12.15 p.m., 
to Cyrus W. Field. We congratulate you on the prospect of the 
early success of your greatenterprise. In the meanwhile we 
on the shores of the Pacific are not idle. Already we talk 
fo you across an entire continent, as if face to face. Next year 
[ hope will find you in telegraphic communication with 
Oregon, Victoria, and British Columbia—another year with Mexico, 
and three years with London and Paris, by way of the Amoor and 
St. Petersburg. The overland telegraph has demonstrated the 
possibility of transmitting messages through long circuits. Des- 
— have repeatedly been sent direct from New York to San 

rancisco, a distance of about 4,000 miles by wire, with as much 
ease, accuracy, and despatch, us if the distance were about 50 miles 
May you meet with no new disappointment in your great effort to 
put a girdle round the earth.” 


Private Bitts.—The select committee appointed by the House 
of Commons have presented their report. ‘hey examined many 
witnesses, but all of them agreed that the ultimate decision upon 
opposed undertakings ought still to rest with the Legislature; and, 
having regard to the character of the questions which arise, the 
committee concur in the view entertained by the majority of the 
witnesses that no court of inquiry could be constituted for the pur- 
oe of investigating such questions, which, on the whole, would 

so satisfactory to the public as committees composed of members 
of the Legislature. A proposal, indeed, was made by Mr. Booth, 
secretary to the Board of Trade, which, “if it could be adopted,” 
would relieve select committees of a large portion of the con- 
tentious discussion now carried on before them, the suggestion being 
none other than to give such free scope to the principle of com- 
petition as to allow no railway sch to be opposed on the ground 
that they will compete with existing lines. The committee content 
themselves with recommending that, where “all parties consent,” 
the certificate of a Government department may allow new lines to 
be made, or mutual arrangements between companies for the 
working or use of their lines for limited periods, or for raising 
further capital. A further Consolidation Clauses Act is recom- 
mended. An important resolution states the opinion of the com- 
mittee, that an arrangement ought to be come to between the two 
Houses for a single hearing of contested cases. The appointment 
of paid chairmen of select committees was suggested, but the com- 
mittee do not advise it; they recommend that the select committees 
consist of only three members, to meet at eleven o'clock, no member 
who has served ten days to be required to serve on any new inquiry 
in that Session. They decline to indorse a suggestion made that 
there should be power to award costs as a check upon vexatious pro- 
ceedings. The high fees of Parliamentary counsel had the attention 
of the committee, and they consider that, instead of the ten guinea 
fee for daily attendance and fine guineas a day for consultation, only 
five and two guineas should be allowed on taxation. The Attorney- 
General stated that the existing scale of fees is not established by rules 
recognised by the bar at large, and that counsel taking a brief before 
Parliament at lower fees would not infringe any rule of etiquette of the 
bar in general ; and the committee hope that, with the concurrence of 
the profession, a modification of the present practice may take place. 
The charges for Paliamentary agents and solicitors are under the 
consideration of the Speaker ; the committee condemn the practice 
of allowing solicitors to charge 8d. a folio for copies of mivutes of 
evidence, which are in fact made for them at Yd. a folio. It is 
recommended that the minutes of evidence be printed. In regard to 
the fees of the two Houses the committee condemn the system of ad 

fees, and recommend that the whole scale be revised, so as to 

méct, but not exceed, the expevses thrown upon Parliament by the 

private business. Among minor recommendations is one that the 

Set of notices in the metropolitan newspapers be dis- 
ued, 











THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Centinvep Goop Demanp ror Frxtsnep Iron: Customers Waiting for 
their Orders: Advance in the Price of Bars: Prices of all Descrip- 
tions Firm—Exrension or Wornks—Pie¢ Iron Dutt: Prices Droop- 
ing—Trave Bankruptcy—Coat Trave: Demand Lessening—Man- 
SLAUGHTER AGAINST AN ENGINEMAN: Forty Deaths at a Colliery in 
Two Years—Harpwarr axp Fancy Trapes—THe STRIKE OF 
NaiLers— WOLVERHAMPTON CHAMBER OF COMMERCE AND FOREIGN 
Tanirrs—Boarp or TRapE Returns ror May: Metals Specified— 
Five Currine ny Macutnery: Trial of Bernott’s Machine. 

Tue slightly improved demand which had sprung up at the time 
of the Preliminary Meeting last week for finished iron continues. 
The result is, that most denominations are difficult to be obtained 
within the time specified by customers; and this difficulty is 
increasing weekly, because the number of works at which the 
puddlers are going out continues to increase. To the necessity for 
supplying such works with puddled bars, the present inability of 
makers to supply customers within the prescribed time is due. If 
customers would give higher prices—as certain of them are not 
unprepared to do—still they could not secure an earlier delivery of 
the iron, inasmuch as it is simply impossible for the makers to 
deliver within less time, and continue to carry out the existing 
arrangements with the firms whose works arestanding. Nevertheless, 
the purchasers of merchant bars, if they are to get their orders 
booked, must consent to give an advance upon the prices which 
regulated previous transactions below the list rates. The smallest 
advance is 2s. 6d., but we have heard of an instance in which 12s. 6d. 
a ton advance upon the terms of the previous contract—which must 
have been a low one—has had to be given. First-class houses de- 
mand list-rates all round, and they get them. The orders in hand are 
not for very heavy quantities, and there are only few inquiries 
afloat. Of the number, we notice that referred to in the advertising 
columns of Tue Encrneer last week, for 5,000 tons of rails for the 
Almelo Salzbergen line in the Netherlands. It is somewhat curious 
that whilst difficulties are being experienced of so irritating a 
description, and whilst so many forges are standing, that new forges 
should be built. Such, however, is the faith of some members of the 
trade in the future of this district, old as it is, and effete as others 
would have it to be, that these things are happening. A similar 
state of things now prevails here as has occasioned so much sur- 
prise to persons who have seen new mills going up with rapidity in 
the cotton manufacturing districts. On Saturday last the founda- 
tion-stone of the two new forges was laid with the usual ceremony 
at the Earl of Dudley’s Rounk Oak Works at Brierley Hill. The 
stalk, which is to be upwards of two hundred feet in height, will be 
one of the most lofty in the district. 

Pigs are easier, without, however, any but exceptional sale. 

In the bankruptcy case of T. W. Vernon, ironmaster, of Smeth- 
wick, held on Monday last at the Birmingham Bankruptcy Court, 
the balance-sheet showed:—Debts owing to creditors, unsecured, 
£1,804 Us. 10d. ; liabilities on bills discounted, £365 7s. 9d. ; cre- 
ditors to be paid in full, £3 6s, 9d.; total liabilities, £2,172 15s. 4d. 
The assets being only £1 0s. 8d., a deticiency of £2,171 14s. 8d. 
was left. As the assignees had determined not to incur the ex- 
pence of an opposition, and as the sitting Commissioner refused him- 
self to examine the bankrupt relative to his pecuniary transactions, 
the usual order of discharge was granted. it was explained that 
the bankrupt’s penurious condition had been produced by the heavy 
expenditure he had incurred in improving some mines. 

On Wednesday week last died, after a long and severe illness, 
and in the prime of life, Mr. A. B. Cochrane, one of the most 
respected members of the trade of this district. Mr. Cochrane was 
a man of great energy in business, in which he achieved much suc- 
cess; in fact, he may be said to have made the Woodside Ironworks 
by the great undertakings which were there successfully carried out 
under his direction. Mr. Cochrane was a magistrate uf the county 
of Worcester, and in every relation of life was highly esteemed. He 
was a liberal donor to all the charitable institutions of the district; 
yw - that spirit made several donations within a day or two of his 

leath, 

Upon the coal trade of this district the present conduct of a large 
number of the puddlers continues to exercise a depressing influence ; 
aud, as well because of this as of the present season of the year, 
activity at the various coal pits of the district is not perceptible. 
The only exception to this state of things would appear to be found 
in the collieries west of Dudley, where both good thick coal and fine 
slack are in tolerable request. For irc a fair d dis ex- 
perienced. 





Some facts elicited at an inquest recently held in the neighbour- | 
hood of Wellington, in Shropshire, are strikingly illustrative of the | 


imprudence and danger of giving the sole charge of pit machinery 
to such persons as, from their age or other circumstances, are likely 
to display even the smallest amount of carelessness or incompetency 
in the discharge of their important and responsible duties. After 
perusing the subjoincd account, an inference will naturally be 
drawn that to causes of this description it is not impossible that at 
least some of the exceptionally numerous accidents which have 
occurred at the pits of the Lilleshall Company may be attributed. 
A few days since, two miners employed at one of the collieries of 
this company, hearing a rush of water, signalled to the surface. In 
the illegal absence of the regular engine driver, a youth of eighteen, 
the engine was worked by Thomas Gittings, the sioker, a young 
man cf twenty-one. Presently the skip neared the surface, the 
engine still worke. at full speed, and eventually the two men were 
drawn over the pulley and thrown out. One was killed on the 
- mw and the other so severely iojured that his life is despaired of. 
forty lives had been lost in this same colliery from various causes 
within two years appeared to be a very sufficient reason for a strict 
enforcement of the colliery rules. The jury returned a verdict of 
“manslaughter,” against Gittings, and expressed their conviction 
that youths are incompetent, not so much from their mechanical 
inaptitude as from ignorance of the fearful consequences likely to 
result from little carelessnesses and small neglects, to be entrusted 
with the management of colliery engines. 

In respect of the number of orders received by those engaged in 
the hardware and fancy trades of this district, the new quarter has 
opened somewhat auspiciously. A considerable amount of activity 
has therefore been infused into business operations generally, and 


a continuance of the present favourable weather will no doubt tend | 
to intensify the tone at present yey Scarcely an exception | 


to the comparative prosperity will be found in any of the principal 
manufacturing branches ; and at Birmingham full time is maintained 
at all the establishments where stock-taking does not interpose to 
prevent it, 

The nailmakers’ strike has spread; at this moment the men 


£32,591 to £28,282, extending to all countries except Russia: 
Australia, Canada, Brazil, and the River Plate. Hardwares in- 
creased, however, both as regards steei and iron manufactures; and 
implements other than agricultural, not wholly composed of iron or 
steel, of which there were larger shipments to all countries except 
France, Germany, India, South Africa, Canada, and Brazil; and as 
regards German silver, Britannia metal, pewter, and papier mAché 
goods, and lamps, chandeliers, and candelabra, the exports of which 
increased to all countries except Russia, France, India, South Africa, 
Canada, and the United States. The value of exports of former class of 
hardwares was £51,928, against £45,158; and of those of latter class 
£255,456, against £245,246. Machinery declined, the value of steam 
engines exported decreasing from £180,887 to £89,833, though the 
shipments to France and Spain show an enhanced value; and that 
of exports of other kinds from £275,798 to £216,721, though the 
decline was confined, in respect of this class of machinery, to the 
shipments to Holland, the Hanse Towns, and Russia. The chief 
feature of the metal trade of the month was the falling off in most 
kinds of iron; which, however, except as regards railway iron, was 
not, as will be seen by the following table, very considerable :— 


Montu or May. 


1861, 1862. 1863. 

Pigand puddiediron .. .. +» £121,823 .. £133,919 .. £181,118 
Bar, angle, bolt, and rod iron +» 198,050 .. 212,087 .. 211,107 
Railway iron .. «s «+ «+ of o» S21,831 320,514 276,435 
Iron wire .. -. se c¢ «+ of ef 18,458 24,350 .. 38,633 
Tron castings .. «+ «+ ee «+ +» 56,068 62,827 .. 60,014 
Iron hoops, sheets, and boiler plates .. 95,160 09,744 4. 132,639 
Wrought iron +s oe of «+ of ee 178,034 .. 187,352 .. 197,420 
yOld from... 0 cc c8 of ce ce 0 5,185 .. 17,886 .. 8,536 
Steel, unwrought .. «. «+ «+ e+ 63,327 83,093 85,939 
Copper am oo os 00 ce co co Ot0RB 21,312 135,771 
Wrought copper and yellow metal.. .. 185,677 .. 184,415 233,721 
nT ee se cc co ce 6S 18,182. 23,788 
oe ee ee ee $4,301 .. 78,017 90,177 
Tin, unwrought.. «2 «+ «- 34,356 66.305 .. 33,387 
Tin plates .. «1 «+ +e oe 122,919 .. 115,224 .. 102,628 
Zinc.. <c  t ee e 6e 4,483 .. 8,174 


The diminished export of railway iron is accounted for in a 
great measure by the fact that in May, 1862, the French railways 
absorbed British rails, &c., to the amount of £42,065, while the ship- 
ments last month on their account were of the value of only £2v0. 
There was, besides, a diminution of exports to Russia, Sweden, Prussia, 
india, Cuba, Brazil, and Chili. ‘The great increase in the shipments 
of iron hoops, sheets, and boiler plates, was almost general ; the 
countries, the exports to which formed an exception, being France, 
Holland, Prussia, and the United States. The increase in unwroaght 
copper was general, and that in wrought copper and yellow metal 
extended to every country except the Hanse Towns, Italy, India, 
andthe United States. The decline in unwrought tin extended to 
every country except Russia, and in tin plates to every country 
except France, Australia, and Canada. The value of the exports of 
plate, plated wares, jewellery and watches decreased, as compared 
with the corresponding month of last year, from £44,622 to £33,772. 

The value of the exports of coal, cinders, and culm, during the 
month was £305,760 against £348,041 in the corresponding period 
of last year, and £342,427 in May, 1861. The import trade shows 
generally adecline. ‘The metallic imports were as follow :— 


Monti or May. 


1861. 1862. 1863. 

Copper ore and regulus—tons . 6,401 9,389 .. 11,251 
»” metallic—cwt. .. 6,120 .. 26,180 .. 20,5380 
Iron—tons os 00 cc co co of $935 .. 2,607 .. 2,904 
Steel ,, eo co ce ce ce 06 )| 6S os 357 3 
ve “ws woe a Se oe 2,059 

Zine ,, “oe ee ae 2,438 1,143 .. 2,724 
Tin—cwt. .. oc os 8 se oe 6,887 8,843 .. 2,620 


At a meeting of the Council of the Wolverhampton Chamber of 
Commerce, held on Friday last, the report of the Patent Law Com- 
mittee was read, amended, and passed. It was resolved to petition 
Parliament in favour of Mr. Ewart’s bill for decimalising weights 
and measures, and in favour of a reduction in the duty on fire 
insurances. It was further resolved to re-open the question 
of a reduction in the rates of postage between this country 
and France. The following communication respecting the duties on 
goods exported from Great Britain for Switzerland had been received 
trom the Board of Trade:—“ The Right Honourable the Lords of 
the Committee of Privy Council for Trade have received from the 
Secretary of State for Foreign Affairs copies of despatches from her 
Majesty's Minister at Berne, reporting that the Swiss Federal 
Government have accorded, since the 18th inst., to merchandise of 





he coroner, in leaving the case to the jury, said that the fact that | 


British origin, the tariff privileges granted to Belgium by the treaty 
just concluded between that country and Switzerland. In order to 
acquire the right to be placed upon the footing of Belgian goods, 
British merchandise imported into Switzerland must be attested by a 
certificate, and issued either by the Customs authorities of the place of 
exportation, or by a Swiss ent resident in Great Britain.” 
| Another communication from the Board of ‘I'rade to this Chamber 
shows that considerable reductions have been made in the Norwegian 
| tariff. Among these reductions are the following :—Tvols and agri- 
| cultural instruments will be charged }¢. per Ib. instead of 1d. ; 
iron rails, bolts, and chains will be admitted free instead of paying 
about 2s. per ton; and iron hedge posts and pillars will be charged 
4d. per lb, instead of 14d. 
| Itmay be remembered that, some time since, we called attention 
to the formation of a company for the introduction into Birmingham 
—the trades unions of Shetfield having opposed its introduction into 
| that town—of file-making by machinery. One of M. Bernot’s 
| machines for cutting the files having recently been put into practical 
| operation at the works of Messrs. May, in that town, we are enabled 
to supply a short t of its leading characteristics, The ma- 
| chine, which is very compact, resembles a steam-hammer in its 
general appearance. and the principal features which give it value 
may be shortly summed up as fullows :—Lt is provided with a vertical 
slide, carrying a chisel on the lower end. The top of this slide is 
pressed by a flat spring, which is governed by a cam mounted 
upon a shaft and actuated by a ratchet wheel and pawl; and 
thus the strength of the blow of the chisel is regulaied 
to the varying breadth of the file. A projection at the 
other end of the slide comes in contact with a cam upon 
the driving shaft of the machine, and so sets the ma- 
chine in motion. ‘The blank to be cut > ae upon a travelling 
slide which rests upon a semicircular bed, which is mounted in 
trunnions resting in swivelling journals, so that the surface of the 
blank can be presented at the desired angle to the chisel. The 
blank is held parallel to the edge of the chisel by means of a 
weighted “ leveller.” All being ready, the file is fixed in the bed, 








| the machine is set in motion, and presently the file runs out cut, 


| ready, after being hardened, for use. The chisel 


employed in that branch all over the North Worcestershire district | 


are refusing to work. ‘Their number has bcen estimated at ten, and 
even as high as twelve, thousand, adults and children. The fact that 
the movement is taking place in the summer months is an evident 
advantage to the men. It is only when every resource is exhausted, 
and when the men’s families have endured every privation, that work 
is likely to be re-commenced upon the old scale. 

From the Board of Trade returns, recently issued, we learn that 
the declared value of the exports of British manufactures and pro- 
duce, which rose from little more than eight millions in January last 
tonearly twelve millions in April, declined in May to £11,284,289, 
against £11,298,587 in the corresponding month of last year. 
Though the diminution is small, it extended to a large number of 
important articles, the extent of the depression in respect to which is 
concealed in the aggregate by the great increase which took place 
upon others. Arms, ammunition, and military stores were amoung 
the branches which declined, the value of the small-arms exported 
during the month being only £37,190 against £127,618 in the cor- 
responding period of last year. Cutlery showed a decline from 


makes from 800 to 
1,500 cuts per minute, and wiil produce abgut tive or six times the 
amount of work which can be supplied by hand cutting. The 
regularity and evenness with which the cutting is performed is, of 
course, an additional advantage, and by a suitable adaptation of the 
machine rasps can also be cut. ‘The comparatively small cost, and the 
excellence of the work performed, is sufficiently shown by a 
reference to the experience of manufacturers at Douai in France, and 
also in Belgium. A comparison of the two modes of cutting shows 
that while a machine to cut 14in. hand bastard files makes 1,(00 
cuts per minute, or 600,000 cuts per day, a good file cutter upon the 
same size and description could only make 140 cuts per minute, or 
84,000 per day ; and that, while the maximum weekly 12 dozen of 
tiles made by the artisan would be cut at a cost in labour of 44s., the 
72 dozen of the machine, cut in a similar period would in respect 
of labuur require a smaller outlay; and remembering the capabilities 
of the machine, these calculations are rather under than over the 
mark. The fact that the process of re-cu' can be much better » 
effected by machinery than by hand is also worthy of attention.¢ 
An introduction of the factory system in respect of the division 
of labour in carrying out the manufacture is recommended 
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by Mr. Allinson, a gentleman who has heen engaged by the pro- 
moters to report upon the matter. On Tuesday last, a number of 
practically interested gentlemen assembled, by invitation, to witness 
the working of the machine, and ‘rom their testimony, supported by 
that of a workin file-cu'ter, who was present, it would appear that 
the results were of the most satisfactory character. Conspicuous 
among the points of superiority possessed by the machine-made file 
over that made by the hand, was the perfect regularity of the cuts both 
as regarded depth and distance. During a discussion which after- 
wards took place uvon the merits of the invention, one of the 
speakers asserted that with the adoption of the factory system 
machine-made files would be produced at the rate of 7d. per 
dozen, instead of 6s. or 7s. per dozen, the price now paid; 
and in order to show that this was no theory, a reference 
was made to the manufacture as carried on at Douai and 
Belgium. Another speaker also asserted that, taking the cost of pro- 
ducing £100,000 worth of files, the difference between hand-making 
and machine work would be as follows;—The cost of making the 
blanks under the hand system would be £13,324; under Green- 
wood’s patent (which is propoved to be applied in certain stages of 
manufacture) it woul be £5,128. The cost of grinding under the 
hand system would be £10,764 ; under Greenwood’s patent, £5,210. 
The tost of cutting by hand would be £28,275; by Bernot’s machine 
it woul'l be £11,333. The cost of hardening and making marketable 
under the hand system would be £9,464; under Greenwood’s patent 
it would be £4,549. In the cost of machine making was included 
charges to redeem the patents in five years, and fixed plant in eight 
years, and the result was a saving of £57 12s. 6d. per cent. by 
making files by maciinery instead of by hand. For workirg all 
four patents it is proposed to raise a capital of £100,000 in 10,000 
shares at £10 per share. By a provisional contract made with Mr. 
Allinson, te proprietor, for the purchase of the patent, it is provided 
that he sha!l receive £2,410 in cash, that gentleman agreeing to make 
the further remuneration dependent upon the success of the under- 
taking. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo.: Mersey Docks and Harbour Board: (The Southerners). 
—Proposep Pier ar Arpsonoven: Keadby Bridge—Tue Great 
Eastenn: Facilities Afforded by the Port of Liverpool—Stare or 
Trape at Suerrierp - Raiway Marrers—Tran,fer of the Leeds, 
Bradford, and Halifax Junction to the Great Northern: South 
Yorkshire—TYuu Corron Surrty Question: Progress Accom. 
plished—Scortanv: New Harbour Works in the Bay of Wick : 
Greenock Harbour: Railway Progrss: Steam Shinbuilding— 
Nowrueen Marrers: A Se//-acting Railway Brake: Shipbuilding, 
je. 


Tue Mersey Docks and Harbour Board appears, notwithstanding 
the depression of trade in the winter months, to have made good 
progress in 1562-3, a net increase of £31,544 having taken place in 
the revenue of the dock estate during the twelve months ending 
June 24. The principal items of this sum are—£8,131 for duties on 
tonnage, £12,131 for duties on goods, and £9,811 for town dues. In 
1862-3 the total number of vessels which visited the port was 
20,696, with a gross tonnage of 4,899,778 tons; and in 1861-2 the 
numbers were 20,289 and 4,630,183. These figures show an 
increase in the number of veasels in 1863 of 407, and an increase in 
the tonnage of 179,595 tons. The increase is termed reraarkable 
considering the American war and other adverse circumstances, but 
it should be remembered that the American war was raging also in 
1861-2, and thatthe progress now noticed results from slight revival 
from extreme depression. However, we are heartily ¢lad to see the 
change for the better. The total transferred from the warehouse 
account to the general acgount in 1862-3 was £46,809, against 
£51,500 in 1861-2, and £10,000 in 1860-1. The annual inspection 
of the light ships, buoys, channels, &c., was made on Tuesday. On 
Friday another conference took place at the Town-hall, between 
representatives of the board and the ‘Town Council on the question 
of jointly arranging the improved approaches to the landing stages. 
No detinite scheme was agreed upon, but it is understood that a 
nearer approach to an arrangement was made than at any previous 
meeting. On Saturday afternoon Mr. Prioleau, of the firm of Fraser, 
Trenholm, and Co, entertained a numerous party of ladies and 
gentlemen on board the Southerner, in the Huskisson Dock. After 
an inspection of the vessel, which is intended for one of a line of 
steamers from Liverpool to Charleston, the company sat down to an 
elegant déjedner. 

A project is on foot for erecting a wrought iron pier at Aldborough, 
Suffolk, a watering place on the eastern littoral, now brought 
within the range of railways. It is proposed to run it out 500ft.— 
that is, to the outer edge of the inner shoal—so as to command LOft. 
of water at the lowest spring tides, The cost of construction is 
estimated at £5,000. The whole of the tubes requiréd in the con- 
struction of the Trent Bridge at Keadby are sunk and concreted 
ready for testing preparatory to placing the girders thereop. The 
works had to sustain an incidental kind cf test on Saturday, by a 
ketch coming in collision with the stage of one of the piers. Being 
laden with timber the vessel was not materially injured, and no 
damage was done. It is said that breakwaters will be provided, 
which will enable vessels to glide through with more safety than at 
present, A,large staghorn, in a good state of preservation, has been 
found some 40it below the bed of the river Treat by the men 
employed in sinking the cylinders for the bridge to rest on. 

The Great Eastern sailed from the Mersey on Tuesday. In proof 
of the facilities of the port of Liverpool for the performance of any 
description of work, we may state that the inward cargo of the 
“big ship” was discharged aud the vessel coaled for her next 
voyage in seven working days. When it is remembered chat the 
cargo discharged and the coal shipped would weigh in the aggregate 
not much less than 13,000 tons, the magnitude of the work and of 
the necessary arrangements may be imagined. The necessity of 
loading and discharging in the river Sloyne of course very materially 
increases the work to be performed; but this drawback is at present 
unavoidable. 

On the whole, business affairs at Sheffield appear to be im- 
proving. The large iron houses are all busy. The demand for 
railway springs avd other railway materials has gradually increased, 
and is now much better than for some time past. The steel trade is 
moderately brisk, and the demand for crivoline steel has slightly 
increased, although below the point at which matters stood twelve 
months since. The edge-tool manufacturers report favourably, and 
several firms in the tile trade state that they have an average 
demand; others, however, are not doing much. The chief con- 
tinental marke s are in mach the same state as hitherto. 


A special genera! meeting of theshareholdersin the Leeds, Bradford, 
and Halifax Junction Railway has approved an agreement vesting 
that undertaking in the Great Northern Company. The Chairman 
(Mr. E. Akroyd) stated that the neyotiations originated with the 
Great Northern Compiny, and hal been conducted by them in a fair 
and honourable manner. The highest dividend hitherto paid to the 
shareholders of the Leeds, Bradford, and Halifax Junction Company 
was 6 per cent., and this dividend was, by the agreement, awarded to 
them at all times and never less, Their highe-t dividend, then, would be 
the lowest they could receive in future, because they would receive a 
higher dividend than 6 per cent. whenever the dividend of the Great 
No thern original stuck exceeded that dividend, equally with the 
original proprietors. He believed that their prospects in this respect 
were very encouraging, as the Great Nor hern Company was destined 
to share very largely in the prosperity of the future. Another 
adveniage of the Ailancs wood be that the shareholders of this 
cones ¥ would participate in any new issue of Great Northera 
8 equally with the original’ proprietors. ‘The rangement 
would also “secure advantages to the public. Though they 





had reaped benefit, the original shareholders embarked in this 
undertaking chiefly with a.desire to confer an advantage to the 
district. They wished to open up the communication between 
Leeis, Bradford, Halifax, and Manchester. The position remained 
intact. It was essential, however, that the towns of Bradford and 
Halifax should be placed on a main line to London and the south, 
and this was also secured by the arrangement. Both towns obtained 
ready access to London and to Lincolnshire, the source whence they 
could obtain supplies of corn and wool. They bad thus allied them- 
selves to a great company, which could confer great advantages on 
the entire district. An application would have to be made to Parlia- 
ment next session for sanction to the agreement, and in the mean- 
time the Leeds, Bradford, &c., directors had a working agreement 
under the powers of their Act. A bill for vesting the South York- 
shire line in the Manchester, Sheffield, and Lincolnshire has been 
withdrawn for the present. The South Yorkshire Company proposes 
to purchase the Barnsley Coal Railway. 

At the sixth annual meeting of the Cotton Supply Association, 
held last week at Manchester, a good deal of valuable information 
was communicated in regard to the important subject which forms 
the speciality of the society. The committee stated that it 
appeared from official returns that during the past year cotton was 
received from the following places, which sent no supplies in 1861, 
viz., Belize (British {Honduras), Canary Islands, Ionian Islands, 
River Gambia, China, Hong Kong, Victoria (Australia), Japan, 
Tortola, St. Lucia, Cuba, Mexico, Central America (ports on the 
Pacific), Chili. Some of these sources had doubtless been opened by 
the operation of high prices, and others by the efforts of the Asso- 
ciation. The large supplies of cotton which the Amezican war had 


suspended could only be gradually obtained e'sewhere after years of 


exertion. But in proportion as the Association, by maintaining the 
communications which it had established with all cotton-growing 
countries, by the spread of information, by the supply of seed, &c., was 
able to multiply the sources from which cotton can be procured, and to 
increase their productiveness, it would contribute to abridge the present 
severe crisis, and to prevent its recurrence. The committee have 
given much time and attention to the consideration of the best ma- 
chines for cleaning cotton. There was still great room for improve- 
ment in the construction of cleaning apparatus, and the committee 
specially directed the attention of machinists to the necessity existing 
for a gin of universal application, which shall turn out as much 
cotton as the saw, with that freedom from injury which is secured 
by the roller gin. The question of packing presses was engaging the 
attention of the best makers in the country. During the past year 
the committee had forwarded large quantities of seed, of the New 
Orleans, Sea Island, and Egyptian varieties, in suitable proportions, 
to several places. The aggreyate quantity of seed distribu‘ed during 
the past year was 725 cwt. sent from Manchester, and 480 cwt. shipped 
from Alexandria, making a total of 1,205 ewt., capable of sowing 
45,000 acres. The chairman of the meeting (Mr. J. Cheetham), in the 
course of an interesting speech, said, statements had been made about 
eight, six, and four millions of bales being grown in India, but 
there was reason to believe that the total growth in India, both 
for export and home pene mr pa. did nut exceed two millions of 
bales. In 1860,in the normal state of the trace, India exported 
560,000 bales, the next largest amount to the Southern States of 
America. Jn 1861, this rose to 988,000 bales; in 1562, after the 
stimulus of twelye months’ high prices, the 988,000 rose only to 
1,072,000; and in 1863 there was another rise of 10 per cent. So 
that it was evident that the statements they had heard as to the 
production in India were exaggerated and incorrect. The present 
high prices might have much effect in increasing the cultivation ; 
but they must aim at improvement of quality as well as quantity, 
and even then they could only hope to provide a supp'ement to the 
American supply. He believed that the cotton trade could not be 
made independent of the supply from the Southern States; and 
when the war ceased the planter would find no better employment 
for his labourers, whether free or continued in slavery, than in the 
growth of cotton. The next country was Turkey, where the Sultan 


was adopting, in respect of encouraging the growth of cotton, a | 


most enlightened policy; and then came Egypt and the countries in 
the neighbourhood of the Mediterranean, including even Malta. 
There were difficulties connected with our West Indian colonies, but 
private efforts were being made which were very encouraging. He 
calculated this year’s imports at 1,800,000 bales ; that was, 1,200,000 


fron: India and 600,000 from other countries. That would givethem | 
three days’ work per week, calculating the consumption at 25,00u — 
bales per week, and allowing 10,009 or 11,000 bales per week for ex- | 


port. He did not despair of the future of the cotton trade, though 
there were many, especially in London, who were wise in their own 
conceits, who had arrived at the conclusion that the cotton trade 
would never again revive, and that the better plan would be to de- 
port the population to other countries. He had no such fears, and 


he hoped the time would soon arrive when the operatives and their | 


employers would receive ample returns for the severe trials 
through which both were passing. 

Scotland supplies a variety of interesting items. The British Fishery 
Society have succeeded in obtaining a loan from the Exchequer Loan 
Commissioners for the construction uf new harbour works in the Bay 
of Wick. At their meeting last week, after considering the report 
by their engineer inspector, Mr. Rendel, C.E, who visited the place 
recently, and reported on the capabilities of the Bay and the proposed 
works, the Loan Commissioners agreed to give the loan applicd for, 
viz., £60,000, with the coutingent promise of £20,000 more, should 
the prospective increase of the harbour revenue be found to warrant 
it. A sum of £40,000 from the funds of the British sishery Society 
will be tirst expended on the outer breakwater, and the construction 
of the inner works will be postponed till the effect of the erection of 
the east breakwater is ascertained. Messrs. Macdovald, of Glasgow, 
are understood to have taken the contract, and arrangements are in 
progress to secure the necessary accommodation for the labourers to 
be employed upon the preliminary works. At a meeting of the 
Greenock Harbour trustees, on Friday, Provost Grieve (chairman) 
submitted the result of negotiations with the Loan Commissioners, 
and the consequent resolution of the trustees to form a West End 
harbour, of 1,00 feet in length from east to west, 420 feet in breadth 
at the widest point, and 14 reet in depth at low water, and covering 
a space of nine acres, or deuble the area of Victoria Harbour. Ile also 
mentioned that the trustees had resolved to place the entrance nearly 
equidistant between the eastern and western extremities, instead of at 
the east end, as at tirst propused, and to extend the harbour 8) feet fur- 
ther west. He laid on the table the plans which had been submitted in 
connection with the loan, and upon which it had been tixed, and stated 
that it was proposed to lay material dredged from the harbour in the 
timber pond west of Alvert Quay, and, when funds would enable the 
Trust to do so, to excavate a dry dock in that direction entering 
from the Albert Harbour. Some of the trustees thought that the 
proposed harbour was tov narrow, but it was wider th ‘nthe Liverpool 
Docks, with few excepiions, and the Trust was precluded from 
buying more ground in the meantime. Ic had been objected that 6 ‘ft. 
was not sufficient breadth for the pier, but as the Admiralty would 
not permit of vessels being berthed outside, that width was quite 
sufficient for the working of the traffic. In answer to an inquiry 
as to the cost, the Provost said that it was supposed that it 
would not exceed the amount estimated, and that at the present 
moment only £16,000 over the old borrowing powers had been ex- 
pended. After some further conversation, Mr. I’. O. Hunter moved 
that the Commissioners, without compromising themselves as to de- 
tails, approve of the plans laid on the table. Mr. M'Brive seconded 
the motion, which was agreed to. Railways continue to make steady 
progress in Scotland. Yhus the Strathspey Railway was opened 
yesterday week. It extends from Dutftown, where it joins the Keith 
and Dutitown, to Abernethy, a distance of thirty-two miles and a 
half. There are some heavy cuttings, aud one or two expensive 

and the cost has been from £25),000 to £300,000. The Great 
No of Scotland Railway contribut-3 £100,000, the rest of the 


stock being taken in the disiric’. This line completes an extensive 


sai “ora a in te counties of Aircore ap Bantt, al 
h the Great Northern Company are either the sole or ‘princi 
roprietors, e Alva Railway was also ‘opened oh Tuss- 








day. The line is a single one, and joins the Stirling and 
Dunfermline section of the Edinburgh and Glasgow at Cambus, 
running from thence in a westerly direction to Menstry. About 
half way between those places the Devon is crossed by a substantial 
iron bridge. From Menstry the line pro eeds along by the base of 
the Ochils to Alva, Its entire length is three miles and three quar- 
ters and the total cost will not exceed £2), 00. It is worked by the 
Edinburgh and Glasgow Company. ‘The Danish steamer, Geiser, 
has arrived in the Clyde, with 4 crew an { mists for the Danish ship of 
war recently launched by Messrs. Napier at Govan. With regard to 
steamship building, we may note that Messrs. Henderson, Coul- 
borne, and Co., have launched a fine screw steamer from their yard at 
Renfrew. Tais vessel is about 590 tons burthen, and will be fitted 
with diagonal oscillating engines of 80-horse power within the 
builders’ premises. She is intended for China, and will shortly be 
ready for sea. The Iona, a new saloon steamer, built and engined by 


| Messrs. Thomson, of Glasgow, ran the distance between the Cloch 


and Cumbrae Lights on Friday, in 454 min., being at the rate of 
nearly twenty-one statute miles an hour. This is the highest rate of 
speed ever attained by any river steamer. She has been placed on 
the Ardrishaig station this week. The Mary Anne, a river 
steamer which attained a speed of nineteen miles per hour on her 
trial trip, has been sold to the Confederates, and has left the Clyde 
deeply laden. The Rothesay Castle, another swift river steamer, has 
also been purchased for £3,500. Her new owners destine her to carry 
necessaries to the blockaded Confederates. She will be withdrawn 
from the Rothesay station in a few days, in order to undergoa thorough 
overhaul preparatory to her braving the billows of the Atlantic. 
Messrs. W. Simons and Co., the builders of the Rothesay Castle, are 
constructing a new steamer to be placed en the Rothesay station. 

We conclude with a few fragments of gossip from the north. A 
new self-acting railway brake, which lad been for some time attached 
to a carriage upon the North British system, has been tried upon the 
Tynemouth branch of the North-Eastern, and gave satisfaction to 
the parties interested. Itis brought out by Mr. T. Gibson, of Ber- 
wick-upon-T weed, who, in conjunction with two other gentlemen, 
has taken out a patent fur it. Asa cage, with twelve men inside, 
was descending Usworth Colliery, yesterday week, the crank-pin of 
the engine suddenly broke, and it rashed down the shaft with immense 
velocity. Happily the brakesman at bank had the presence of mind 
to apply the brake, which had the effect of checking, in some degree, 
the force of the fall, and beyond a -evere shaking and some uanim- 
portant bruises, the colliers were little worse for the mishap. Messrs. 
T. and W. Smith, builders, at North Shields, are rapidly completing 
one of the first iron sailing ships built on the Tyne. She will be 
full rigged, will be 1,116 tons burthen, and is intended for the cotton 
trade. Her dimensions are—2v2 feet long between perpendiculars ; 
extreme breadth, 34 feet; depth of hold, 23tt. This firm will also 
immediately commence to build an iron East Indiaman, to be added 
to their Calcutta line. She will be 1,200 tons, 190ft. long; 37ft. 
Gin. beam; and 22ft. of hold. 


METAL MARKET. 

Tue Metal Market continues to improve. 

Scorcu Pig [aun has advanced 2s. per ton during the week. 

Ratus.— Very firm, and 1u good demand, both for foreign and home 
lines. 

Corper.—An official advance had been promulgated. Sheathing is quoted 
at £07 ; tile andcake, £92 per ton. 

Tix. —English coutin ies ia steady request. 
fine Straits, £127 per ton. 

65, Old Broad-street, London, 2nd July, 1863. 


Banca is quoted at £132 ; 
Moate anp Co. 





SCOTCH IRON MARKET REPORT. 


8. 
No. 1 Gartsherrie .. .. 57 
7 


0 f.0.b Glasgow, 


o» 1 Coltmess .. « o 57 6 do. 
oo LCaider .. w « 53 6 do. 
o -M.B, oo of 53 3 do. 
» § Do. .. oF oe 52 0 do. 
M.Nos. Do. .. « «o« 52 3 do. 
WARRANTS, s. d. 
Cash prompt .. «. 53 © perton. 
tord No. coe { 1 mo. open ~~“ « ee do. 
ser MB o* 53 Gee. os eo oo 53 6 do. 
a > a. ia eo co SS YD do. 


MANUFACTURED IRON, 
Bars,Govan .. «. « «47 5 © less3 por cent. 


» Common co ee eo 6 12 6 less 4 per cent. 
Drumpelier, Common... .. 612 6 do. 
Do. Best . 712 6 do. 


Cramond Scrap Bars delivered 


Im LONGER «6 oe co ov 5 0 less 5 percent, 
Pilates and sheets, £90s. to £9 5 0 
Rails “a me se oe we te eS 
Pipes oo ce ce oe of £15 0 


Chairs .. «oe «of of « 310 0 
Guaseow, Ist July, 1863. 
There is decidedly more attention being given to our Scotch pig iron 
market, both by specalators aud consumers, Au advance to 53s. has taken 
piace, and the price coatinues steady. We muy look for racher higher 
prices than for any fall for the next few mon:hs. Tne iron trade is nm @ 
heaithy state from every point of view. 
Exports last week were 16,U9o tons, against 9,419 tons in the same week 
of last year. 
Suaw, TuoMsoN AND MooBE. 


PRICES CURRENT OF TIMBER. 






















1852. 1358 lesz. | 1868. 
Perlosd—4 2 £8 £8 £84 e -48;£ 8 £5 
Peak ccccccccccceslS O88 14.19 16.0 Yel, pine, 
Quebec, red pine lv 40) 510 $10 Canadsii v13 0/17 01810 
yellow pine.w 31' 410 8% 0 0 2 12 01210 
St.John, NB ye. @C 0 6 0 § O 5S ig 01310 
Quebec, o ve 5 lo 6 lv 1) Glo 2 oi2W 
bir - 81) 41 3p 40 9 010 0 
M ovov ou008 B w 015 6 
ela. 3lv 5 0, 8ilo 5 O Gotuenbdbury, yel... 10 O11 0) lO OM)» 
Oantric, oak 310 610, 310 6 Ww white 9 0 9 »l10 4 
fir. 210 Zio’ 215 3 10 Gefle, vellow .... MLL) 1 Ol O 
Memel, fr . 35 310, 3 0 3W Soderhamn ... «. 91010 10! 0 010]0 
Riga... 303 5 38 O » 40 Christiania, perC ; 
Swedish ......06.. 310 215) 215 3 U0 I2tby sby9$ 21 023 0 38 635 O 
Masis,Queb. rdpine5 © 6 0 5 v 6 8 m......vellow 
ylpmei © 6 UV 5 UV 6 U Deck piank, Dats ‘ 
rd aie oove 0009 per 40 ft. Sum, i Oi 1 6) O16 1 6 
Cathwood. Dantz,tw 5 WW 616 6 UO 610 Staves, per standard M 
St. Pete 0 8l0 8 YO 81 Quebec,pipe .... 70 0 759, 70 0 750 
Deals, per C., 12 ft, by 3 by Yin, puncheon 18 0 20% 16 0 is O 
Quebec, wht. spruce 1510 18 lv 13 018 O Baltic, crown * 7 - 
St don whnaprace 16 Oi51) 13 Ol O pipe ... - } 150 0 1900 359 010 0 





Trarric Returns. —The traffic receipts of railwaysin the United 
Kingdom amounted, for the week ending the 2Uth of June, on 10,684 
miles, to £533,350, aud for the correspouding week of last year, on 
10,237 miles, to £571,320, showing an increase of 447 miles, and of 
£12,030 in the receipts. The gross receipts on the following 14 
railways amounted in the aggregate, on /,297 miles, to £456,851, 
and for the correspouding week of i862, on 7,036 miles, to £453,191, 
showing an increase of 261 miles, and of £3,660 in the receipts. The 
increase on the Caledonian amounted to £1.225; on the Great 


| Eastern to £191; on the Laucashire and Yorks ire to £1,808; 


vn the London and North-Westera to £616; on the Manchester, 
Sheffield, aud Lincolnshire to £1,411; on the Midland to 
£4,097, on the North British to £1,793; on the North Eastern to 
£2,501; total, £14,539. But from this must be deducted £434, the 
decrease on the Great Northern; £587 ou the Great Southern and 
Western, £2,736 on the Great Western, £1,468 on the London, 
Brighton, and South Coast, £3,968 on the London and South- 
Western, and £1,085 on the South-Eastern — together, £1,879, 
leaving the increase as above, £3,660. The goods aud mineral 
traffic on those lines amounted to £221,111, and for the corre- 
spouding week of 1862 to £197,369, showing an increase of £23,742. 
Che receipts for passeugers, parcels, &c., amounted to £235,740, 
against £255,822, showing a decrease of £2,082, the comparison 
being with ao Internativnal Exhibition week of last year, © The | 
trattic yeceipts on 63 other lives amouuted, on’ 3,386 miles, to” 
£1 6,499, and for the correspouding week of last year, on 3,201~ 
miles, to £118,129, showing’ an increase of 185 miles, and of £8,370 


in the receipts. 
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THE ENGINEER 








NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


rafalgar-square, Charing-cross,—The ‘‘ Circular of Information ” 
may be Coe oe as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, o1 
Foreign Countries; and every information as to a!l patents granted from 
1617 to the present time, by applying personally or by letter to Measrs. 
PRINCE «nd Co., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 


(jitice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Ser e-street, Lincoln’s Inn, London, w.c ) 
continue to procure BKITISH and FOREIGN PATENTS for Inventions 
and Registrations of De-igns, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on appli- 








Hasvell’s Patent Hydraulic Forgi 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEBDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or —, 

( ) 


5 : ~ “ea : 
foundation Stone to Fix Machinery. 
—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. pur 
cube foot. Cost of carriage to any locality supplied on licati 
Ap ly to RANDELL and SAUNDERS, Corsham, Wilts. 








Jorshat (+ S61) 


nternational Exhibition, 1862, 


CLASS 13.— Only Medal awarded “ For Excellence of Construction of 
Math ical Instruments.”—-MATHEMATICAL INSTRU MENTS of every 








cation or by letter. 32) 


* aanraae eee ee Ts}: ——s 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventers” may be had free on 
lication, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS reuniring assistance in preparing !rawings and Specifi- 
cations, and in patenting and cari ying out mechanical inventions. (ireu- 
la of information and plate of Mechanical Motion free on ames 








description of reliable quality. List of prices post free on application,—W. F. 
STANLEY, Manufacturer, 3 and 5, Great Turnstile, Holborn, London, 
F41) 


w.c. 
Te Engineers, Architects, Surveyors, 
and ESTATE AGENTS.—Gas, Water, Dock, Bridge, Rail, or Sanitary 
Work; Ironwork Construction Generally; Architectural Designs and 
Working Drawings; Specifications, Quantities, and Estimates ; Dilapida- 
tions, Estate Plans, and every branch of Field or Office Work. Contracts 
and Disputed Accounts arranged. Terms moderate.—BANNER and CO., 
Surveyors, 36, Essex-street, Strand, W.C. (¥97) 


‘he Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 











Patents and Registrations.— 
INVENTORS can be supplid with a (free) PAMPHLET of 
INFORMATION on ERITISH and FO EIGN FVATENTS and RKGIS- 
TRATIONS, from the Patent Office, 84, Flect-street, London. Conducted 
by Mr. HENRY, Memb. soc. Arts. (FS87) 


atents—Mr. Vaughan, Member 
of the Society of Arts. British and Foreign Patent Agent, 15, South- 
ampton-buildings) Chancery-lane, W.C., transacts every description of 
business connected wiih Letters Patent for lnveutiens. Provisional pro- 
tection, 6 to 8 guineas. A “ Guide to Inventors” free by post. (F80 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforaed to Inventors. A HANDBO:K as to the 
course of procedure and charges for securing patents is ued gratis. 

10) R. MAKSDEN LATHAM, Sec. 


(Be 
~ 

f] o lronfounders, &c. —J. Ireland, 
Foundry Engineer, Manchester, begs to call the attention of Iron- 

founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 

effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 

the metal in much less time, without any additional labour or expense.— 

Full particulars and Testimonials can be had, on application, at his Office, 

21, Moreton-strect, Strangeways, Manchester ; or to his agents, CARRICK 

and BROCKBANK, 37 Prinecrs--street, Manchester. (D1905) 


Te Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, tie most perfect and economical 
piling machine to which stcam has been applied. Description and testi- 
Mmonials sent ou application to 8, Station-terr.ce, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5in, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 
some of the most pri:.cipal wachines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. ’ 

(E713) 


‘| o Railway Companies, Railway 

Carriage Builders, &«.—S. WOR>SAM and Co, beg to inform Railway 
Companies and Railway Carriage Builders that PERIN'S PATENT COM- 
PRINED MOKTISING and BORING MACHINE can be new seen, by 
apphintment, in operation at ‘heir works, 304, Kiny’s-road, Chelsea, 

This machiie is peculiarly adapted fur Railway Carriage work, as it will 
bore and mortice a Jarge sole plate on both sides without moving the work 
on the travelling bed. (E478) 


Te Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-cl«ss Workmanship. and at Moderate Prices, 


Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
Seen. Se. Sere. coset) 


G and J. Brown and Co., Rother- 


® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FaCED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


john Fowler, Jun., 28, Cornhill, 


LONDON, E.C. 
Full [5 empnee of FOWLLK’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address. 
Catalogues, containing prices and testimonials, sent post free. (B124) 


oman = 7 — = 
Martin, lron and Brass Founder, 

@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought, (F21) 


Beanmin Miller, Machine Tool Bro- 


KER, Providence-street, Hunslet road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliumg, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, slotting, Shaping, Drilling, and 


Screwing Moechines in St» k. Delivery immediate. (E176: 
1 ‘rc y 
T Frost and Co., Manufacturers of 
@ solid wrought iron locomotive engine, carriage, and wagon wheels 
crank axles, cranks, shafts, and every de-cription of heavy smith wors 
for engineers, millwrizhts, &. Broken cravk axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kinzdom.—CANAL-STREET IRUN WORKS, 
RBY. (D1943) 


























Manufacturers of every description of Railway Carri and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, ‘Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
| &c. ; Iron Koofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET, S W. (D2076) 





\j etropolitan Railway Carriage and 
WAGUN CUMPANY LIMITED), SALTLEY WORKS, BIR- 
| MINGHAM \succe-sors to Joseph Wright and Sons, Railway Carriage and 
| Wagon Builiters and Contractors. Railway Carriages and Wagons of 
| every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
aaltley Works, Birmingham; Secretary’s Office, Baltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E1291) 


. oe) 0 
‘ [ihe Staffordshire Rolling Stock 
CuMPANY (Limited). 
Capital £50,000 in 5,000 shares of £1 each. Deposit 10s. per share on 
application, and 30s. per share on allotment, 
Directoas. 
Samuel Brooks, Esq., the Uplands, Stourbridge. 
. D’ flanger, es: London, 
ohn Farmer, Esq.; Summer Hill, Kingswinford, Staffordshire. 
George Fagg, Esq., Highbury, London. 
Thoma. Hughes, +, Amblecote, Staffordshire. 
D. Fraser Luckie, Esq., Asbley-place, London. 
| Saygpel Mobberley, . Esq., Coalbournbrook, Staffordshire. 
| Joel Maurice, Esq., uty Bank House, Stourbridge. 
C. 8. Perrens, Esq., Hagley-roa’, Stourbridge. 
J. Robinson, Esq., Messrs. John Robinson and Co., Gresham House, 
London, and Town Hali-buildings, Manchester. 
J. Evan Tivbs, Esq., Threadneedie-street, Loudon, and Bylock Hall, Mid- 








eng 





lesex. 
William Watkin, Esq., Ironmaster, Amblecote Hal!, Stourbridge. 
AUDITOKS. 
London: Johnstone, Cooper, and Wintle (Public Accountants), 5, Loth- 


bury. 
Dirmiaghem : John Percival, Esq., Bruwitt’s Hill. 
So.iciTors. 
London: Edward Cavell, Esq., 5, Gray’s-inn-place, London, 
Kidderminster; Arthur J, Day, Esq. 
BaNKEKS. 
English and Irish Bank, 25, ame London ; and 3, College Green, 
ubli 


n. 

Stourbridge : The Stourbridge — Kidderminster Banking Company. 
ROKERS. 
London: Sir R. W. Carden and Son. 

Manchester: Messrs. Shore and Kirk, St. Ann’s-square. 
Birmingham : Messrs. Robert Massey and Son, Cherry-street. 
SECRETARY (PRO TEM.) 

William Neale, Esq. 
Offices : 56, Lombard-sureet, London. 


PRO>PECTUS. 

The Staffordshire Rolling Stock Company, (Limited) is established for 
the purpose of constructing, purchasing, maintaining, and le»sing carriages 
and wagons to railway companies, collieries, and commercial firms in the 
United Kingdom and elsewhere; and fur the purchase of an established 
local company of the same description, having a paid-up capital of nearly 
£10,000. It has been in existence for a period of nearly two years, and 
duri.g that time paid dividends of 74 per cent. The busivess is now so 
lucrative and increasing as to require aud warrant a considerable augmen- 
tation of capital. There will be no profit or bonus paid to avy one for the 
sale or surrender of the old business—the present shareholders receiving 
only shares of equal amount in the Staffordshire Rolling Stock Company 
(Limited in exchange for their old ones. The new company will receive 
the benefit of all accrued profits and reserves, which are considerable, 

The evormous and growing demand for railway wagons all over the 
kingdom, as well as abrowd, is now thoroughly understvod ; more than 
2000 0 are in daily use, representing an outlay of over £10,000,000 
sterling. The greater number of the existing railways either build by 
contract, purchase, or hire from these companies. Nearly the whole 
miveral traffic of England, whether in coal, iron, stone slate, lead, copper, 
or otherwise, is carried on by wagons hired from companies of this descrip- 
tion, while the bulk of the Contivental, American, and foreiga companics 
contract in this country for their wagons. 

In addition to the enormous amount of orders now held for the manu- 
facture of rolling stock, the mere repair of wear and tear, and the replace- 
ment of wagons, is more than sufficient to keep all the present factories 
constantly emplo:ed, and there is no doubt that for years to come this 
highly remunerative manufacture must continue to increase. 

Several local companies of this description have been formed from time 
to time, as the demand for increased carrying accommodation has been 
developed, but the existence of these companies is almost uyknown beyond 
the immediate district. in which they have been originated ; such com- 
panies, nevertheless, are among the most successful undertakings of the 
day, distributing large dividends to the shareholders, and accuwulating 
ample reserve funds, ag will be seen from the following statements of a few 
of them :— 





Amount Div. per Market 








DET 
‘ ° ? ~ : 
(Collin ge’s Patent Sponge Cloths 
, Superseacs the old cotton waste for Cleaning Steam Engines, 
Machinery, &c.; used in the Great Exhibition, and by most Engineers, | 
Colliery aud Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 | 
Broad-street-buiidings, E.C. (E415) | 


TO ENGINEERS, CONTRACTORS, SURVEYORS, &c. 


> > ‘ 
Suffell, Manufacturer, 132, Long- | 
. acre, London, W.C , having received the pat'onage of the Profes- 
sion some years, solicits an inspection of improved Transit, Everest’s, and 
other Theodolites; improved Levels, with permanent adjustments ; im- 
rived Needle--ocket Lrawing Instruments ; Adjusting Dividers, Metallic 
sige Ruies, &c., all of the fines description, at prices much ‘less than 
hitherto charzed. Price-list free. Standard Measures of all Nations 
Second-hand Jnstruments if required, (P79) F 


; ila ‘Co. Enoi 
rmerod Grierson & Co., Engineers, 
: Millwrights, and Boilermakers, ST. GEORGE’S IRON WORKS, 
MANCHEST Ek, beg to call attevtion to their stuck of PATI sKNS for 
et BEVEL, and MITRE W HEELS, PULLEYS. &c., being the largest 
“ nthe ‘ira e. WHEELS of ANY SIZE and PITCH not contained in the 
ist will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns, List of Patterns and Prices forwarded op 
= ange — of Wrought and Cast Lron Bridges, Iron 
ooting, Girders, Turntables, Traverse rs, © i Y , 
Tanks Hydraulic and other Pressen, he. ber ene uae 





Name of Company. of Share. cont. *1 Reserve. wales. 
Railway Rolling Stock Asso- £ £ £ %£ 

ClaZION .. os « «- ef lv 9 20,504 35 to 40 
Birmingham Wagon Com- | } 

SO os es we ++ 0s 10 10 10,308 40 to 45 
Gloucester Wagon Company 10 lo | 8500 | 35 to 40 
Midland Wagon Company.. 50 lo | 58,910 100 to 105 

and occa- | | 
sionally aj 

large 

bonus. 


To which might be added the General Rolling Stock Company, which, 
although only in operation a few mouths, have carried on so successful a 
business as to place them in a condition to declare a dividend of nearly 
10 per cent.; and the Metropolitan Railway Carriage and Wagon Com- 
pany, established in 1862, hes, in less than eight months’ working, paid a 
dividend of 8 per cent., the shares being at a very considerable premium. 

The works of the old company ere «xceedingly well situate, being in the 
heart of a large mineral distric', and surrounded by a manu'acturing 
neighbourhood. They are bounded on eitherside vy railway and water 
facilities, placing them in direct communication with all parts of the king- 
dom, and ap arsangement has been entered into with the freeholder of the 
land where the p:escnt works are in operation, by which the whole can be 
purchased on bighly advantageous terms. 

The rhareholgers will incur no liability beyond the amount of shares 
allotted thew. 

If no allotment be made, the deposit will be returned without deduction, 

r 8 and forms of ruin may be had at the offices of the 








ni ENGINEKKS, MILLWsIGHTS, STEAM PACKET CUMPANI&S, &c. 
1 1e Patent Mineralised and Vulea- 


NISED INDIA- z “ 
and Co., in RUBBER, manufactured by WILLIAM WARNE 


Valves, Hose Pi Deli 
a a Flexible Tubings? ond Gites, 


b Drivi Bands. 
And all otha ina a bbe: i bigine Packing. 

er India-Rubber articles i 
de had at the Mills, Tottenham, 4  uiddlenon, ““frasehe ret ye 


“Fars ma oiavins 
-.— Sole jufacturers of Valves of the Patent ij od) 7 
diameter, ip any thickness, (621) 


India-Rubber, up to 6 ft. 4 in, any thickness 





c iY, Or of the brokers and bankers. 


FORM OF APPLICATION- FOR SHARES. 
TO THE DIRECTORS OF THE or epnonnamne ROLLING STUCK COMPANY 
LIMITED 
Gentlemen,—Having paid into tng bene of sum of 
shares in the above 


,, being liings per 
company, 1 Ce fen 0 a Wimber o — +A hereby 
agree to accept the same, or an B which may tted to me 
wi) pay the remaluaer of $e one pound ten shill: share, 
and ail calls when due on the shares allotted—and to sign the articles of 
association when req’ 


BIDE ceeweesssceerecsccsesecarecevesseecsseteee 





Dated the dayof p63. 





ri ting. — Estimates for Printing 
ion of Work forwarded by TAYLOR and GREENING, 
Fetter-lane, London, Printers of ‘‘ THE ener » 


‘Lhe London Drawing Association, 


for supplying Engineering, Mechanical, 1, and General 
Drawing Desiyns, Maps, Plans, Tracings, &e. &c. 

7, Duke-street, Adelphi, London, FREDERIC YOUNG, a 
(E376 


any 
of Graystoke-p): 











a ry A et 
QO d Wrought Scrap Iron, Borings, 
Turnings, Machinery, &c., BOUGHT for CASH by U. A. GODT's and 
CO., 16, Water-iane, Great Tower-street, E.U, 
N.B.--Wanted a Party to Solicit Orders for Iron on Salary and Commis- 
s10n. (E1311) 


(j20r8e Deeley, Priorfield Foundry, 
near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds, Also Chilled and Grain Rolls, 
and Castings of every description fer Lronworks, Buildings, Bridges, and 
Public Works. (D1804) 


: : > Th hy) > 
Railway s. — Griffin's ‘“ Economic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Railways, are respectfully invited to inspect this system, ssid 
by our Chief Engineers and Contractors ** to be superior to any which has 
yet been adopted,” and “ in every respect an improvement on the ordinary 
sleeper road."—Can be seen on several metropolitan railways, and at 

Mr. GRIFFIN’S Offices, New Adelphi Chaubers, Juhn-street, W.C. 

(* 70) 








1 mh j é 
[3728s and Copper ‘lubes.— Muntz's 
PATENT SOLID ROLLED BRASS and CUPPER TUBES, now 
extensively uged on the principal Home and Foreign Kailways, and for 
Marine Boilers by H.M, Goverument and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEURGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


E B. Wilson’s Patent Cast Steel.— 


@ For price of ingots, &., apply a8 below.—The system put up to 
menufacture over 100 ne per Mes for £500, iveiuding everything, 
ATENT COMBINATION PRESS, with Forze Action, the must Power- 
ful Press ever worked, for forging an pressing metals, making every 
description of forge work, and pressing other substances, 
Cast Steel Tyres, without welu, at iron prices. 
5, Parliament-street, London, 8. W. (E521) 
. ; : : 
[ifertz s Patent Brick-Making Ma- 
CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time jlonger in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1004) 


Brick Presses (Hadfield and Attkin’s 


PATENT).—FARMERK and BROUGHTON respectfully request an 
inspection of these machines; will press 24 bricks per minute. May be 
worked by hand. horse, or steam power, —Adelphi-sireet, Salford, (E825) 


Brick, Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.0., where they may be 
seen in operation daily. (E365) 


Steam Boilers made by Wiham 
WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, ano 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application, (3092) 


‘team Boilers, Engines, &.— 
Portable and every other description of 


ers made of Best Iron, 
Cast Steel, or Puddied Steel, proved and warranted perfect and ra high 
pressure, Also Portable aud Stationary EBugines, Sucar and Burn- 
ing Pans, Wrought iron Girders, & Manufactured by WILLIAM 
CAFFERATA, at the Great Northern Ironworks, Newark-on-frent, of 
the very best workmanship. The Steel Builers are recom menled for 
strength and lighwness. Superintendent of Works, John Glas-on, (E1171) 








7" M4 a r 
steam Engines for Sale, all: New.— 
\2 One 10in. cylinder, 18in, stroke ; one 12in. cylinder, 24in. stroke ; one 
12in. cylinder, 36in, stroke ; and one I4in. cylinder, 241m, stroke—all to be 
sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrence Pountney- 
place, Lawrences Pountney-hill, Cannon-street, EC. _ (648) 

1 7 ; ; 
‘team Saws for wszolling Mills 
(SCHIELE’S Patent) require much less Steam and Space than pre- 
sent Elopedes.—Can be seen at work by applying to CLARK and 
CHARNLEY. sole Manufacturers, Giimshaw-street Foundry, vane. 
(E783) 


‘team Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 


14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester. 
(C1898) 


7: a . 
W ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam //lough Ropes, made 
of Webster and Horsfail’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &. Flexible Steel and lron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATH ERLY 
39, Wapping, London, E. (B494) 


1 ee ' 
[fox Brothers, Derby, Kngineers, 
ENGINEERS’ TOOL MAKERS, iate Joseph and James Fox. 
Established 1781.—Sole manufacturers of 7. §. Cressy’s Cask-making 

Machinery. (E1172) 








Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &., apply to Mr, F. WISE, C.E., 22, Buckingiiam 

street, Adelphi, W.C. (3987) 


\pecifications priced for Lap-welded 

Boiler Tubes; Gun Metal and Iron Steam Engive Fitments ; 

Hydraulic Machinery ; Wrought iron Pipe for Steam or Water ani Gas, 
LAMBERT BROTHERS, WALSALL. _ (P28) 


. , . . 
mith’s Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World, Sizes, from 
8 to 50 ho:se-power. Portable ayd Fixed Engines, Saw Tables, &.— 
Manuf .ctory, Nene Side Ironworks, Thrayston (E1062) 


Malleable Iron Castings, Manufac- 

i TURED by the ORIGINAL PATENTEES. Orders promptly 

Jpronfield Foun nf near 
(E773) 








attended to.—EDWARD LUCAS and SON, 
Sheffield. ie. il 
. " ~ 
achinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFAC!IURE. Also, Pipes, Tubes, and General jronwork. 
N.B—S. HOLMAN represents Houses, having every facility for heav’ 


rs.—Office, 18, Canuon-street, London, E.C, t 
nstrated Catelocues rree, on stating requirements. (D18°) 


fyunn’s Patent Metallic Bridge Work 








the , Strongest, and most Durable in the World, according 
to 4 iw ag? of every tio. — WINDSOR BRIDGE 
WORKS, near Manchester. (P23) 
ron Cas 





, of First-rate Quality, 
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BRYAN JOHNSON, 
ENGINEER, CHESTER. 



































BRANCH LINE LOCOMOTIVE. 


Maker also of Machinery and Cast- 


INGS for MINES and COLLIERIES, LEAD WORKS, &c. &c. 

Special Machinery for Shot, Red-Lead, and Pipe "Making, and MACHINES 

}COMPRESSING PEAT and PATENT FUEL. Mill Work in general. 
good collection of Wheel Patterns. val 67" 9) 


FLETCHER, JENNINGS AND CO.,| - 
LOWCA ENGINE WORKS, WHITEHAVEN. 








IMPROVED MINERAL TANK LOCOMOTIVE ENGINE, 
For Mines, Collieries, Ironworks, Branch Traffic, Contractors, &c. 


These Engines are fitted and finished in the very best manner, and of 
the best materials, and are provided with Giffard’s Patent Injectors. 

Every deseription of Mine M 'y and L ive, 'y, and 
Pumping Engines. (C2243) 


U. NICHOLS, 


FORMERLY NATHAN GOUGH, A.I.C.E,, 

















N anufacturer of Patent Portable 


ENGINES, Mortar Mills, Pumps, Pile Drivers, Cranes, &c., BK. QUAY 
STREET WORKS, MANCHESTER.—References on application, (E824) 


CARRETT, MARSHALL, & CO0., LEEDS. 


HONOURABLE MENTION, 
PATENT SELF-ACTING 


STEAM HAMMERS, 


Single and Double-Acting, with Self- 
Acting Valve on the new principle of 
steam-moved valves, which are at the 
same time usable as hand gear. By 
these Hammers every variety of blow 
1s given with the utmost simplicity of 
parts, Constructed of 2, 24, 5, and 10 
ewts., as per annexed, and 15, 20, 25, 
and 30 cwt. with double standards. 


ENGINEERS, MILLWRIGHTS, 
AND MACHINISTS. 
Locomotive, Stationary, and Hydrau- 
lie Engines; Pumps, Presses, and 
Patent Organ Blowers; Railway 
Machinery. Boiler Makers, 


Snes: AND Brass Founprrs. om 














JOYS PATENT 
| SELF ACTING STEAM HAMMER 





ADJUSTABLE STROKE. 


~HENDERSON?S 
oiniehennind DERRICK CRANE, 
Prize Medal 


FOR "PRACTICAL UTILITY AND MODERATE COST. 





fenderon s Patent Derrick Crane, 


so extensively used in the building of the Exhibition, London, can 

sar et ara ethan a Seat oS 2 
orge, » Quar a 

Steam and Grenes Gon at peng Water Companies 

snl aban can cho be Caan = oe’ Valves. Ver 
further particulars to BOWSER oa emma 

field Ironworks, M‘Neil-street, Glasgow. ) 








ENGINE OIL. — len — FIELD’S LUBRICATING OIL, 
MACHINERY, STEAM ENGINES, &c., 


IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. 











Prize Medal, International Exhibition, 1862. E 


THE IMPERIAL IRON TUBE COMPANY, 
Successors to GEORGE B. LLOYD and CO,, 
GAS STREET AND BERKLEY STREET, a 
BIRMINGHAMs = 
Manufacturers of Wrought Iron Tubes and Fittings, Re 
FOR GAS, STEAM, AND WATER. Be 
PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 


LAP- WELDED IRON BOILER TUBES. 


LEE & C0.’S 








aa wa 







L BE ae Co, IMPROVED ) 3 

’ l EN ‘ 
and Agricultural Implement Makers — pa eee S & 
CHURCH GATE, Domed Boiler, 4 


WHICH INCREASES THE STEAM SPACE 
AND THE HEATING SURFACE, 


AND EFFECTUALLY PREVENTS PRIMING. 


These Engines are mounted on springs, and have a very 
cei sabia — 


LEE & C0. WILL EXHIBIT 
TRACTION AND OTHER ENGINES 
AT pesiabespubeksaned 


__ am 


LEICESTER, 





nae 


la 
Lie 
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CHAPLIN'S ‘PATENT PORTABLE STEAM ENGINES. AND BOILERS, 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 








STATIONARY ENGINE, PORTABLE. STEAM CRA NE. CONTRACTORS’ LOCOMOTIVE. 
From 1 to 80 Horse Power. 1 to 30 Tons, 6 to 27 Horse Power. 
From the strength, simplicity, and compactness of these Engines, they are now -extensively used for general purposes ; also in situations where 
team Engines of the ordinary construction cannot be applied. 
Stationary Engines-—require no building in, nor chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior 
ualities of coal, wood, or peats. These Engines are specialiy suited for shipme nt, and may be packed insiue the Boiler to economi e freight. 
Portable Steam Cranes—for wharf or railway, with wrought iron carriages on wheels, link motion, foot brake, &c., all under the easy contro 
of one man ; the larger sizes hoist, lower, and turn round in either direction by steam. These Cranes were selected by IJ. M. Commissioners for 
receiving and sending away the heavy machinery at the International Exhibition of 1862. 
Contractors’ Locomotives—are adapted to work on rails or tramways of a gauge from two feet upwards ; they are complete and efficient 
Locomotives, simple in construction, and the working parts easily got at for repair; they draw heavy loads at reduced speeds. These Engine are usually 
sent in one package, ready for work on arrival. 


LIGHT: PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, dc. 
ALEXANDER CHAPLIN AND CO., 
CRANSTONHILL ENGINE WORKS, GLASGOW. 
London Office, 9, Adam-street, Adelphi, W.C. ; London Depot, Lower Fore-strcet, LAMBETH, § 


Engines of each class KEPT IN STOCK, for SALE or HIRE, and all our Manufactures Guaranteed as to Efficiency, Material, and Workmanshi 
Parties are cautioned aguinst using or purchasing imitations or infringements of these patent manufactures. (E387) 


INTERNATIONAL EXHIBITION, 1862, CLASS 31. 


Prize Medal for Security and Excellence of Construction. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. 

















HOBBS’S MACHINE-MADE 
LEVER LOCKS, 


2s. and upwards. 








THE MACHINE-MADE LOCKS i 


ARE 


east 


ADAPTED FOR EVERY PURPOSE ‘ 


FOR WIICH 





Ao. tear am 


LOCKS ARE REQUIRED 
ar ‘s 

| HOBBS's MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT PRICES THAT DEFY COMPETITION. 3 
(CTIONLESS FOLLOWER, PRICE BA 
MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 


Tilustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to (F75) 
HOBBS AND CO., 76, CHEAPSIDE, LONDON, E.C. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, June 12, 1863. 
Rev. Joun Bartow, M.A., F.R.S., Vice-President, 
in the Chair. 

AN ACCOUNT OF SOME RESEARCHES ON RADIANT HEAT. 
By Joun Tynpat, Esq., F.R.S., Professor of Natural Philosophy, 
Royal Institution. 

In his former researches on the radiation and absorption of heat 
by gaseous matter, the speaker compared different gases and vapours 
at a common thickness with each other; one part of his present | 
object was to compare different thicknesses of the same gaseous body | 
with each other as to their action upon radiant heat. A few years 
ago he would be deemed a bold man who would attempt to measure 
the action of an inch, or indeed of many feet of a gas, on radiant 
heat ; but the present experiments commence with plates of gas orly 
0°01 of an inch in thickness and extend to thicknesses of 49-4 inches. 
Thus, the greatest thickness is to the least nearly in the ratio of 1 to 
5,000. The apparatus employed for the smaller thicknesses was a 
hollow cylinder, one end of which was closed by a plate of rock-salt. 
Into this fitted a second cylinder, with its end also closed by a plate 
of salt. One cylinder moved within the other like a piston, and by 
this means the two plates of salt could be brought into flat contact 
with each other, or could be separated to any required distance. 
The distance between the plates was measured by a vernier. The 
cylinder was placed horizontal being suitably connected with a 
source of heat. The latter consisting of a plate of copper, against 
which a steady sheet of flame was caused to play. 

The absorption of radiant heat by carbonic oxide, carbonic acid, 
nitrous oxide, and olefiant gas was determined with this apparatus, 
and such differences as might be anticipated from former researches | 
were found. Olefiant gas maintained its great superiority over the 
other gases at all thicknesses. A layer of this gas, not more than 
0-01 of an inch in thickness, intercepted about 1 per cent. of the 
total radiation ; and the delicacy of the apparatus may be inferred 
from the fact that this absorption—great, relative to the thickness of | 
the layer of gas, but small absolutely—corresponded to a deflection 
of 11 deg. of the galvanometer, (It would be certainly possible to 
measure the action of a layer of this gas of less thickness than the 
paper on which these words are printed.) A layer of oleflant gas 
Zin. in thickness, intercepts nearly 30 per cent. of the entire radia- 
tion. The influence of the diathermic envelope surrounding a planet | 
may be strikingly illustrated by reference to this gas. A shell of | 
olefiant gas, 2iv. thick, surrounding the earth, would offer no 
appreciable hindrance to the solar rays in their earthward course; | 
but it would intercept, and in great part return, 30 per cent. of the | 
terrestrial radiation : under such « canopy the surface of the earth | 
would probably be raised to a stifling temperature. A layer of gas, | 
yyin. thick, intercepts 11°5 per cent of the whole radiation. Such a 
layer, if diffused throuzh a stratum of air 10ft. thick, would be far 
more attenuated than the acqueous vapour actually diffused through | 
the air; still it would produce an absorption greater than that which | 
the speaker had assigned to the atmospheric vapour within 10ft. of 
the earth's surface. In the presence of such facts the arguments 
which we might be disposed to base ou the smallness of the quantity | 
of atmospheric vapour are entirely devoid of weight. 
_ In measaring the action of larger thicknesses of gas the follow- | 
ing method was pursued :—A brass cylinder, 49°4 inches in length, | 
had its two ends stopped with plates of rock salt, and a suitable | 
source of heat placed at one end; the rays from this source passed | 
through the tube, and were received by a thermo-electric pile placed 
at its opposite end; this radiation was exactly neutralised by the 
heat emitted from a cube of boiling water and incident on the 
opposite face of the pile. The interception of any portion of the 
heat emanating from the source by a gas or vapour introduced into 
the tube destroyed the equilibrium previously existing, and the 
amount intercepted was declared by the galvanometer. ‘Ihe thick- 
ness traversed by the calorific rays was varied in the following way: 
—The tube was divided into two distinct compartments by the intro- 
duction of a third plate of rock salt. Let us agree to call the com- 
pirtment most distant from the pile the first chamber, and that 
adjacent to the pile the second chamber. The experiments began 
with the firstchamber short and the second chamber long, and ended 
with the first chamber long and the second chamber short. The 
alteration consisted solely in the shifting of the intermediate plate of 
salt, which lengthened the first chamber and diminished the second 
one by the same quality; the sum of the lengths of both chambers 
being the constant quantity, 49-4 inches. 

_ The absorption effected in the first chamber acting alone was 
first determined ; then the absorption effected in the second 
chamber acting alone ; aud, finally, the absorption effected when 
both the chambers were occupied by the gas or vapour. This 
arrangement enabled the speaker to check his experiments, and also 
to examine the effect of the siiting which occurred iu the first 
chamber on the absorption of the second one. The thermal coloura- 
tion of the various gases was rendered strikingly manifest by these 
experiments. For the vast majority of the rays, for example, carbonic 
oxide and carbonic acid are transparent. Placing a stratum of 
carbonic oxide, Sin. in length, in front of a column of the same gas, 
4i-din. long, these 8in. intercepted 6 per cent. of the whole radia- 
tion; placed behind a column, 41 4in. long, the absorption of the 
same Sin. was sensibly nil. So also with carbonic acid; 8in. in 
front absorbed 64 per cent., while placed behind the effect was 
almost zero. _ Similar remarks apply to the other gases, the reasou 
manifestly being that when the din stratum is in front it stops the 
main portion of the rays which give it its thermal colour, while, 
wheu itis placed behind, these same rays have been almost wholly 
withdrawn, and to the remaining 94 per cent., or thereabouts, of 
the radiation the gases are senribly transparent. 

An extension oi this reasoning enables us at once to conclude, 
that the sum of the absorptions of the two chambers taken separately 
must always be greater than the absorption effected by a single 
column of the gas of a length equal’ tothe sum of the two chambers. 
This conclusion is illustrated in a striking manner by the experi- 
ments; and it is further found that when the mean of the sums of 
the absorptions is divided by the absorption of the sum, the quotient 
is sensibly the same for all gases. It may also be inferred from 
considerations similar to the foregoing, that the sum of the absorp- 
tions must diminish, and approximate to the absorption of the sum, 
as the two chambers become more unequal in length, and that the 
sum of the absorptions of the two chambers is a maximum when 
the medial rock-salt plate divides the long tube into two equal com- 
partments, 

In these days a special interest attaches itself to the radiation of 
any gas through itself or through any other gas having the same | 
period of vibration. The speaker referred to the results of an | 
elaborate series of experiments on this interesting question. The 
experimental tube, 49 4in. long, was divided into two compartments 
by @ partition of rock-salt. All external sources of heat were 
yas, and the pile, furnished with its conical reflector, stood at 
the end of the tube. The compartment nearest the pile contained 
the gas which was to act as absorber, while that most distant from 
the pile held the gas which was to act as radiator. It is known 
that the Gestruction of the motion of a sensible mass of matter is 
always accompanied by the evolution of heat. A weight falling to 
the earth, and a ball striking a target, are heated on collision. 
he same is true for atoms, and in the present experiments the gas 
in the radiating chamber was heated by the collision of its own 
particles against the inner surface of the tube when they rushed in 
to fill the vacuum. The radiation was, in fact, what the speaker 
had named “ dynamic radiation.” The lengths of the two chambers 
ons — = be ope — being lengthened and the absorb- 

e shortened at one and the same time; 
always the constant length 49-4in, ae ronan 

The experiments with the vapours were thus executed: Both the 
chambers into which the tube was divided were, in the first place 
occupied by the vapour to be examined; the usual pressure ing 
‘-6Uih of an atmosphere. The entrance of the vapour was so slow 














snd ils quantity so small, that the radiation due to the warming of ' 


the vapour by its own collision was insensible. “he needle being 
at zero, dry air was allowed to enter the chamber most distant from 
the pile. This air become heated dynamically, communicated its 
heat to the vapour, aud the latter immediately discharged the heat 
thus communicated to it against the pile. It is quite evident that 
not only does this case resemble, but that it is actually of the same 
mechanical character as that in which a vibrating tuning-fork is 
brought into contact with a surface of some extent. The fork, 
which before was inaudible, becomes at once a copious source of 
sound. What the sounding-board is to the fork, the compound 
molecule is to the elementary atom. ‘The tuning-fork vibrating 
alone is in the condition of the atom radiating alone, the sound of 
the one and tho heat of the other being alike insensible. But in 
association with sulphuric or acetic ether vapour the elementar: 
atom is in the condition of the tuning-fork applied to its sound- 
board, communicating through the molecule motion to the lumi- 
niferous ether, as the fork through the board communicates its 
motion to the air. ; 

The experiments demonstrate the great opacity of a gas to radia- 
tions from the same gas. They also show in a very striking manner 
the influence of attenuation in the case of vapour. The iudividual 
molecules of a vapour may be powerful absorbers and radiators, but 
in thin strata they constitute an open sieve through which a large 
quantity of radiant heat may pass. In such thin strata, therefore, 
the vapours, as used in our experiments, were generally found far 
less energetic than the gases, while in thick strata the same vapour 


| showed an energy greatly superior to the same gases, The gases, 


it will be remembered, were always employed at a pressure of one 
atmosphere. 

A few striking experiments were referred to in illustration of the 
influence of a paper linivg, or a coat of varnish or lampblack, 


| within the experimental tube. In dynamic radiation it is not possible 
| to do entirely away with the action of the interior surface of the 


tube itself. When the tube is of brass and well polished within, the 
entrance of the air produces a deflection of 75 deg., this being due 
to the emission from the warmed surface of the tube. A lining of 
paper 2ft. long raises the radiation sufficiently to drive the needle 
through an are of 80 deg., while a ring of paper 1}in. long placed 
within the tube radiates sufficient to urge the needle through an 
arc 56 deg. 

The speaker finally examined the diathermancy of the liquids from 
which his vapours were derived, and the result leaves no chadow of 
a doubt upon the mind, that both absorption and radiation are mole- 
cular phenomena, irrespective of the state of aggregation. If any 
vapour is a strong absorber and radiator, the liquid whence it comes 
is also a strovg absorber and radiator. ‘The molecule carries its 
power, or want of power, through all its states of aggregation. The 
order of absorption in liquids and vapours is precisely the same; and 
the speaker looked forward with hop» to the application of these 
results to other portions of the domain of thermotcs. 





EXPERIMENTS AT SHOEBURYNESS. 
(From the Times.) 


On Tuesday another of the long series of experiments which are 
undertaken here from time to time in the endeavour to ascertain 
definitely, the best form of construction for our iron frigates was 
made in the presence of a very numerous assexiblage of officials 
from the Admiralty and the War-office, the members of the Iron 
Plate and Ordnance Committees, and a large number of scieutitic 
officers and gentlemen interested in the practical solution of this 
question of the day. The Duke of Somerset, with Lord Clarence 
Paget and Admiral Sir Frederick Grey, came down from the 
Admiralty, and Earl de Grey and Ripon, with General Tulloh and 
Colonel Sorte, represented the War-office. The Prince of Holstein 
was also present. All the arrangements connected with the firing 
were as usual under the charge of the Commandant, Colonel Taylor, 
and his most efficient aide, Captain Alderson. 

The target prepared to undergo a similar artillery ordeal to that 
which the first Warrior section underwent so well was compounded 
or invented by Mr. George Clark, and consisted of seven plates of 
various thicknesses, from three to five anda half inches of iron; 
each plate, except the third or fourth towards the centre, having a 
different backing as regards thickness of angle iron, &c.; but all 
being formed upon the general principle that the best method of 
meeting the concussion of the shot beneath the armour- plaies is, 
according to Mr. Clark's theogy, by a cellular system of wrought- 
iron webs, eitber vertical or horizontal, tle cells in every case being 
filled in either with pitch, pine, teak, or millboard packing. Wemay 
state at once that it has been definitely ascertained lovug ago what is 
the right thickness, shape, and kind of metal to use iu armour- plates 
—it is only the form of backing which is to support these plates 
and distribute the concussion of the shot over the largest amount of 
surface, so as to deaden its action on the skin of the ship inside, 
and the bolts that fasten on the armour-plate itself, that now remain 
to be proved to be the best. Our first Warriors are built of _— 
plates, backed with 18in. of solid :eak. The new Warriors, like 
the Agincourt, Northumberland, and Minotaur, are 5}in. iron and 
9in. teak, the reduction of teak allowing the increase of the iron 
without an increase of weight. The vessels in each of these two 
classes are found to be as nearly invulnerable as we can ever expect 
to make them on this plan, the balance of advantages being, on 
the whole, in favour of the S}in. iron and Qin. teak. This back- 
ing, however, has never been found to stand like that of Mr. 
Chalmers, though in their researches after a better the Government 
have had to experiment upon every conceivable combination of 
wood and iron which inventors and patentees could force upon 
them, the inventors only requiriog in return that the Government 
should bear the heavy expense of demonstrating the worthlessness 
of their inventions. 

With a somewhat wide experience in these matters, we find it 
quite impossible to give any detailed description of the target tried 
on Tuesday that would be at all intelligible to the general reader. 
The whole target was 13}ft. long by lft. high, and composed, as 
we have said, of seven armour pla:es, no two of which were alike 
in length or width, mode of fastening, or mode of backing. ‘lo 
call this agglomeration of different principles one target was simply 
ridiculous; it was as distinctly seven targets as any seven by 
different inventors that have ever been tried at Shoeburyness. One 
of the two chief merits claimed for it was a new method of securing 
the plates by dove-tailed slots and bolt bars, but the bolts to each bar 
varied in the different plates in number and thickness ; and, to lose 
no chance, whatever might happen, one plate was fastened with 
through bolts in the old style always used. Another peculiarity was 
the backing, the angle iron being laid transversely, so as to forma 
series of cells of iron filled with teak, pine, or millboard. But here, 
again, almostall the backings differed in filling, size of cell, or thick- 
ness and depth of angle iron. Except for the geveral principle of a 
backing of cellular iron webs, vertical or horizontal, and filled in 
with some d ing substance, it was altogether the most varied 
compound target the authorities at Shoeburyness have ever had 
before the muzzles of their guus. It was a mass of targets, and 
every target was a mass of patents of some kind or otl.er. It was 
intended to try this curious agglomeration of mechanical crotchets 
some time ago, but its completion was, we believe, delayed by a 
threatened injunction from Mr. Lynall Thomas, on the ground of 
Mr. Clark’s infringement of his pacent rights. 

The ordeal to which this target was intended to be submitted was 
the same as that by which the Warrior and all other targets are 
tried, and which may be summarised by stating that it begins with 
heavy shells filled with savd and fired at low velocities, gradually 
increasing to live shells, then to solid shot, then to salvoes of solid 
shot with small charges and low velocities, and, lastly, to salvoes of 
shot with full charges. Shells, whether empty or filled with sand, 
have no perceptible effect on any iron target; so that this portion of 
the programme was abandoned, and firing commenced at once with 
68-pounder live shell. It would scarcely be of interest to follow the 
details of mischief done more or less by each ehot, especially as, 
after the first three with live shell, all the succeeding rounds, uxtil 








the firing in salvo commenced, were with the smooth-bore 68- 
pounder gun, with cast iron shot, and the full service charge of 16 Ib. 
powder, The effects these uced may be summed up in 
the few words that, though the target stood better than 
was expected—for it was not expected to stand for long at 
all—it, from the first, showed signs of giving way, and, to use 
the expressive language of the prize ring, became more 
“ groggy ” after every round. The rivets at the back went fast 
and early, and the bolt-heads, the main fastenings of the plates, gave 
way also with a rapidity much greater than is usual in —— bad 
targets. Six had gone before the salvoes commenced ; plates 
were deeply indented and buckling up, and one or two ribs at the 
back of all were bending outwards. ‘The P s, which were rolled 
at the Millwall Repaeten, were of admirable quality, and, though 
dented and bent, showed no signs of cracking, nor, > say, 
did they give any marks of yielding where the deep slots been 
cut in them at the back to hold the bolt-bars. The last of the 
68-pounders fired struck on plate No. 7, and broke through it. This 
plate, however, was only three inches in thickness. A salvo of three 
110-pounders with 14 lb. of powder, and two 68's with 16 lb. of 
powder, was then fired simultaneously, but only four of the 
went off. The united blows of these four, however, 
the whole target most seriously, and cracked its 
almost completely across. It was evident that it was pretty 
well on its last legs, so the Armstrong 300 or 150-pounder, ——— 
as it is used with spherical or elongated projectiles, was loaded an 
laid to give in its coup de grace. This most {formidable piece—which 
no target, not even that of Mr. Chalmers, has ever yet —- re- 
sisted—was loaded with 50 lb, of powder and a round shot of 150 Ib. 
weight. The effect of this was instaut and tremendous. With a 
terrific crash it smashed through the thickest (5}-in.) of the 
target, through cells and backing, and inner skin—shivering into 
matchwood one after the other two of the massive beams which 
shored up the target from behind, and, ploughing into the earth be- 
yond, glanced and went up into the still, hot air, with a roar that 
was audible for many seconds. Beams, bolts, and plates had all 
alike been scattered into fragments far and wide before the passage 
of this tremendous missile, and one could only look with wonder upon 
the wreck it had made, and think with something like terror on the 
effect which sich a shot would have upon the ships it struck, and 
above all upon the crew that happened to be inside it when such a 
thunderbolt of war came in. It was the general opinion, judgi 
from the smashing the shot had iuflicted after its passage throug 
the target, and the prolonged flight its sound showed it had made 
through the air afterwards, that had a second target of the same 
kind been behind the first it would in all probability have gone 
through both. In other words, had a ship been constructed on the 
principle of this target, it would have gone in at one side and out at 
the other, making the same ruin of both. One more shot was fired 
from the same guu with a reduced charge of 35 1b. of powder, but with 
a steel shell of 300 1b. weight, loaded with a 151b. bursting charge 
of powder. ‘This, of course, peter wee wy the reduction of firing 
charge, went as clean through another plate of 4in. as its predecessor 
had done through the 5}in., the explosion of the shell shaking all the 
rest of the fabric, and knocking up the uppermost plate about 6in. 
This was tbe last shot fired, for the poor target would have stood 
no more—another blow would have brought it to the ground. It 
was the last shot fired, and we may venture to express a hope that it 
is the last time we shall have to lay before the public the demerits 
of the Jong series of inventors’ costly targets, for the construction 
and destruction of all of which the public have had to pay. Only 
one target has fulfilled all the requirements of strength so needed 
and so long sought for—the Chalmers target. This, we believe, bas 
been reported upon by the proper authorities at Shoeburyness in the 
most favourable terms to the Government. With such a report 
existing in favour of an ironside target, and therefore in favour of 
a method of constructing our future iron frigates, it seems a sheer 
waste of time and money to continue firing at targets like that of 
Tues lay, which, if experience is worth anything, was known to be 
little better than worthless before it was put up. 
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Norruern or Spain Rawway.—(From our Correspondent.)—A 
passenger train has at last traversed the celeora.ed passage of the 
Guadarama, which employed 20,000 men for many months. Com- 
munication is now complcte between Madrid aud Olazagoitia at the 
foot of the Pyrenees, a distance of 390 miles. About sixty miles 
more remain to be executed through the Pyrenees between 
Olazagoitia and Irun, where a junction will be effected with one of 
the great French networks. It is expected that by April, 1864, 
passengers will be able to travel from Madrid to Paris without once 
leaving the railway. The total expenditure upon this important 
system already exceeds £10,000,000, and at least another million wili 
be absorbed in the passage of the Pyrenees. 

Co-orexative Assoctations.—A return of some interest has been 
presented to Parliament, giving an accownt of industrial and 
provident societies in England registered under the Act of last 
session. ‘The feturn comprises 332 associations, with 90,458 
members, and a subscribed capital to duct their of 
£429,315, with £54,207 borrowed money. The object of these 
societies is the sale of grocery and other provisions, or drapery 
goods, shoemaking, and the like, and the profits are generally 
divided amoung the members in proportion to their purchases ; 
but in-some instances all purchasers have some share of the 
profits. There is only one cotton-spinning association in the 
list, a co-operative factory at Mitchell Hey Mills, with a share 
capital of £65,172; the omission of more is perhaps accounted for 
by the return being confined to associations of the nature of friendly 
societies. ‘There are 74 associations, with a subscribed capital ex- 
ceeding £1,000, Members of the societies in operation in Lancashire 
drew out £134,873 in the course of the year 1862, but ou the other 
hand there was £65,874 received on shares by the societies in Lan- 
cashire, and at the close of the year they held a subscribed capital of 
£264,391. Goods were sold in the year to the amount of £2,331,650 ; 
the expenses were £135,588; the profit is stated at £165,770. The 
value of the property held by the societies at the end of the year is 
estimated at £584,766; their liabilities at only £422,802. 

Remains or tae Roan Cuarrer.—It will surprise many to 
learn that, after the lapse of nearly four years since the melancholy 
wreck of the Royal Charter occurred, operations for the recovery 
of the treasure contained in it are still carried on. Messrs. Gibbs, 
Bright, and Co. sold the pool some time ago to @ firm in Anglesea 
for, we believe, about £700. Whenever the weather permits, 
divers descend to collect the mud at the bottom, and this on being 
washed is found to contain gold dust and coin. Five pounds and 
upwards are thus recovered every week. Numerous persons visit 
the now celebrated village of Moelfra. Some of these are persons 
who were themselves saved from the wreck. One of these has 
lately been at much pains to cut and carry away a portion of the 
rock to which the heroic Maltese sailor Rogérs had made fast the 
hawser that was the means of saving so many lives. In the Llav- 
allgo churchyard, situated about a mile from the scene of the 
wreck, a monument has been erected of stone carried — from 
the place where the unfortunate vessel struck. On this, column a 
late visitor had carved with his knife these words :—“ Came from 
Australia to see this —B. Nem.” On one side of the monument 
there is inscribed as follows :—‘“ ‘The Royal Charter steam — 
of 2,719 tons burthen, sailed from Melbourne, August 26, 1859, 
bound for Liverpool, having on board 324 passengers, besides « 
On the second side:—“ This monument has been 





crew of 103.” 
erected by public subscriptions to the memo’ of those who perished 
in the wreck of the Royal Charter, off Moelfra, on the coast of 


Angl on Wednesday, the 26th of October, a.p., 1859.” On the 
third side :—“ There lie ia this churchyard the remains of 140 of the 
sufferers, and 45 in the churchyard of Peprhosllugwy, all of whom 
were buried by the pious and charitable incumbents, the | Rev. 5. 
Roose Hughes and his brother, the Rev. H. Roose Hughes. On th» 
fourth side are enumerated the various adjacent parishes where the 
remains of some of the other sufferers were washed ashore avd 
inter 
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THE FORTIFICATIONS AT SPITHEAD. 


Whoever consults the plans of the proposed fortifications at 
Spithead cannot fail to be struck with the remarkable similarity as 
to size of works and position in the Channel which, when com- 
plete, these defences will have to the forts and batteries which now 
protect the harbour of Charleston from the sea. The physical con- 
formation of the two harbours is almost identical. Forts Moultrie 
and Sumter occupy on either side of the channel leading up to Charles- 
ton the same relative positions and distances apart which the sea 
forts which it is intended to build on the Horse Sand and 
No-man’s-land will occupy in the channel at Spithead, lead- 
ing up to Portsmouth. If the reader, looking at the map 
of the English barbour, can imagine the forts of the inner 
line completed on the Sturbridge Sand and Gilkicker Point, and 
suppose Charleston built round the site of the Block House 
battery and Clarence-yard, he will have a most perfect idea 
of the exact position with regard to its approaches and sea defences 
in which the Confederate stronghold stands. Not ouly is the simi- 
larity perfect as to the outline of the harbour and shore, but the 
resemblance is almost literally accurate as to distances. Thus the 
channel between Moultrie and Sumter is 1,900 yards, and the 
channel between the intended forts on the Horse Sand and 
No-man's-land is 2,000 yards. Charleston is distant from 
Moultrie and Sumter 6,500 yards, and Portsmouth will be 
distant from the sea forts we have spoken of 7,500 yards; 
in this respect certainly possessing an advantage of no 
srall importance over ite American prototype. But, asthe Federals 
know to their cost, there is only side from which Charleston can be 
attacked with any hope of success, which is from the sea, and it is 
on this side, therefore, that its great strength and defences lie; and 
here the dissimilarity between Portsmouth and Charleston begins, 
for Portsmouth is almost undefended from the sea, while on the 
land side, the point it is least likely to be attacked from, 
it has been made uncommonly strong, and from  Ports- 





down-hill to Southsea-common has been made iuto what the | 


Americans call their over-armed frigates—a box of guns. 

e have, in fact, committed a mistake which is by no means un- 
common in the fortifications of this and other countries too—we 
have double-locked and barred the back door, but left the front one 
open. The fortifications at Spithead and the Needles propose to 
remedy this rather important defect, and if the contemplated works 
are built the Solent and Portsmouth Harbour will be like Cherbourg 
or Portland—the very last places where an enemy's fleet, whether 
iron or timber, would ever think of forcing an entrance. With the 
forts which it is intended to build, and supplemented, as it is intended 
to supplement them, with floating iron-clad batteries, the Needles 
and Spithead would be as invuluerable as Gibraltar itself. 

In considering the qu stion of sea defences, it must never be 
forgotten that neither ships nor forts are of themselves sufficient, 
and that, to make a perfect defence, it is necessary that each should 
be there to support the other. With floating batteries alone the 
enemy never loses the hope of being able, by a successful stratagem, 
to withdraw them from the point where he really means to strike 
his blow, and we know how terribly successful these ruses de guerre 
often are. But forts are not to be blinded, or cajoled, or threatened 
from their positions. There they are, a standing menace, always 
reidy for action, the strength of each of which, to their last gun and 
charge of shot, must be considered and provided for in the event of 
an attack. It may be said that it is possible to run past them on a 
dark, thick night, but, to say nothing of steaming full speed down a 
dangerous narrow channel ina dark, thick night, the auxiliary 
floating batteries inside the forts destroy the last chance of success in 
this desperate risk. In the attack on Charleston the Confederate 
iron-clads moored inside the forts never fired a shot; the whole 
work was left to the forts, and the batteries were only ex- 
pected to sink or capture at their ease any crippled craft that 
might run the fiery gauntlet between Moultrie and Sumter. 
Defences such as these—that is, forts and iron batteries—appear 
to be wanted at Spithead, but it is not nearly so open 
as the Needles’ passage, which is a kind of backway into 
Portsmouth, of which an enemy would not be slow or unwil- 
ling to take advantage. At present there is at the Needles’ passage 
nothing that could really stop a well-found iron-clad frigate bent on 
forcing its way. The Victoria battery, a weak, open, brick case- 
mate work, mounting some 30 guns, has artillery enough to do it; 
but the place in which the guns stand would, unfortunately, almost 
crumble about the heads of its defenders on receiving a concentrated 
broadside, while Hurst Castle, on the opposite shore, would be a 
mere shambles to those who tried to tight with such defences as it 
now possesses. The defences with which it is proposed to close this 
weakest part of our coast line are a series of scattered batteries on 
the Needles’ shore placed at high elevations, at points 
where the channel is narrowest, and where, from the turnings, 
an enemy's fleet would have to move with slowness and caution, 
and to pay as much attention to the passage she was in as to the 
batteries which defended it. One of these batteries is to be on the 
Needles’ Point itself, and to mount eight heavy guns; another on 
Hatherwood Point, 1,200 yards distant, to mount eight more; and 
a third on the next point, 10 more—all within such a distance as 
would enable them to converge or cross their fires. Cliff-end is to 
have a casemate work, to mount thirty of the heaviest ordnance, 
with earthworks for twenty-five guns more above it—fifty-five 
heavy guus in all; while the Victoria battery, on Sconce Point, 
above, is to have its brick casemates faced with granite or four-inch 
iron. On the opposite shore the old feudal pile of Hurst Castle 
is to be used merely as a magazine, but on the shore-line, 
both above and below it, are to be erected a massive double 
tier of casemate granite batteries, the lower tier mounting 
fifty guns, laid & fleur d'eau, like the batteries of the Dardanelles, 
to hit vessels on the water-line—the upper ticr about 50ft. from 
the water, and carrying the same number of guns of the same 
calibre—that is to say, the heaviest that our advancing knowledge 
of artillery will then enable us to construct. Above this, again, 
will probably be another line of guns in embrasures, so that the 
entire range of defences on both sides of the Needles’ passage 
will amount, at the lowest, to 250 guns, of which, at least, 100 
will be always able to concentrate their fire on a ship in whatever 
part of the channel she may be steaming. Such a number of 
guns firing into one vessel would be, one would think, enough 
to stop anytbing that could float, though it does not come quite up 
to the French standard of what the defensive strength. should be to 
make batteries invulnerable. Batteries have been built in and round 
the harbour of Cherbovrg till that great series of fortilications now 


mounts upwards of 1,300 guns, of which 300 can always be directed | 


on au attacking force, come from what quarter itmay. The narrow- 
ness and intricacy of the Needles’ passage, however, give its 
works a great advantage, as floating batteries could be moored mid- 
way, aud between them and the shore booms laid and nets stretched 
to stop the way and foul the screws of enemies’ vessels when under 
the very guns of our forts. 

At Spithead the shore-line on cither side is far too distant to 
allow batteries erected on the mainland to interfere with the en- 
trance of ships, armed or unarmed. But, as if to compensate for 
this important deficiency, Nature has placed two shoals, one on 
either side, at the very entrance to the channel—the Horse Shoal 
on the right, and No-man’s-land Shoal on the left. The first is a 
bank of the hardest shingle, capable, if need be, of supporting a 
mountain. ‘The last-named is even better adapted to our purposes, 
for there, under a slight layer of sand, is a smooth, level slab of 
rock, of great size. On these two points it is proposed to build two 
circular granite forts, almost precisely similar in height and dia- 
meter to the circular fort that is now being erected at the end, or 
head, of the great breakwater at Portland. Each of these forts is to 
be 200ft. in diameter, 7uft, high above the water, and to mount 
90 of the heaviest guns. The two lower tiers of guns are to be in 
casemates, the upper in embrasures made of iron, covered in partly 
from above. As the distance between these forts is only 2,000 yards, 
a vescel keeping the mid-channel must pass within 1,000 yards 
distance from each of them, or exactly the distauce at which the 





experiments at Shoeburyness tend to prove the fire of large rifled 
ordnance would be most effective. But, in case of a serious attack 
being contemplated on our dockyard and arsenal at Portsmouth, the 
mid-channel would not ba left open, but, like the channel of the 
Needles’ passage, would be clogged with rope nets moored between 
and stopped with chain booms, or, best of all, with vessels moored 
stem and stern and chained together, leaving open only a channel 
close in front of the guns of each fort, round which the floating 
batteries could be moored in a curved line, so that the enemy would 
have to endure the discharge of both batteries and forts. Supposing 
it possible that vessels, iron or steel, or anything could pass these 
forts and batteries, and yet be able to float, they would still have to 
encounter another circular fort similar to those they had passed, 
which is to be erected on Sturbridge Sand, and to cross fire 
with the formidable batteries to be built on Gilkicker Point. 
There would, in fact, be a second line of defence, and 
as strong as the first. It is very probable, however, that 
an enemy who had succeeded in passing the first would not 
care to attack the second, but be glad enough to remain in the open 
water between the two, and from there throw shells into the dock- 
yard, or at least into the harbour before it; but where fire from ships 
could reach Portsmouth Dockyard or Harbour, the defences would 
be able to reply again. But to these rather doubtful defences it is 





not intended to trust much. The distance between the No-man and 
Horse forts and that at Sturbridge is 4,500 yards, not so far 
but that all three might converge their fire upon vessels in the 
space of open water we have spoken of as between the first 
and second lines. But to make assurance doubly sure it 
is intended to construct off Puckpool, Southsea, and Gilkicker 
Point three mortar batteries, each to mount at least 30 mortars 
of the largest kind, and all so placed as to be able to drop their 
shells in any part of the open water in which enemies’ ships could lie. 
Itmust not be forgotten that the deck is the vulnerable part of an 
iron frigate, and that no frigate could float at sea witb an iron deck 
thick enough to keep out a 13in. shell coming down from a height | 
of 2,000ft. With theso works and the moored and steaming floating | 
batteries around them such as Sir John Hay recommended, our | 
greatest national arsenal and dockyard would be perfectly safe 
against the world. As it is now, it is absolutely defenceless, and at | 
the mercy of the first iron-clad which should be sent against it as an | 
enemy.— Times. 








HER MAJESTY’S SHIP CONSTANCE. 

A competition has commenced between three of our principal | 
steam engine manufacturers. In order as far as possible to put all | 
the competitors on equal terms, the Lords of the Admiralty selected | 
three frigates of the same model, built at Pembroke, as nearly as | 
possible from the same lines as those of Sir William Symonds, with 
similar midship sections, and having about an equal draught of | 
water. ‘The Arethusa, 35 guns, 3,141 tons, at Sheerness, has been 
supplied with engines by Messrs. John Penn and Son; the Octavia, 
39 guns, 3,161 tons, at Portsmouth, has received hers from Messrs. 
Maudslay ; and the Constance, 39 guns, 3,213 tons, at Devonport, is 
fitted by Messrs. Randolph, Elder, and Co, of Glasgow. The | 
average consumption of coal in the Royal Navy is estimated at the 
present time as between 31b. to 41b. per indicated horse power; and 
one of the main objects of the competitive trials is to endeavour to 
prove the possibility of reducing the consumption to a little over 
2lb. To gain this saving of fuel it was necessary to make the 
engines of the Constance heavier, larger, aud consequently more 
expensive than those of corresponding power on board other ships. 
It is, however, but justice to the manufacturers to state that much 
of the weight is to be attributed to a desire to retain the means of 
reverting to the present mode of working, should the new mode be | 
found unsuccessful. In consequence of this desire the boilers fitted | 
to this ship are much larger than are requisite for her new engines. | 

The Constance, as originally constructed, sat on the water grace- 
fully, and was ranked among the smartest frigates in the service. 
Sir Baldwin Walker carried his flag on board her when captain on 
the Pacific station. She was recently lengthened at Devonport to 
receive the screw, and her appearance is, if anything, improved by 
the alteration. The frigate carried originally 50 guns, and is pierced 
for that number now ; in the Navy List she is down for 39 guns, 
but it is probable that owing to the altered condition of our arma- | 
ment she will carry only 36; they will, however, be as heavy as | 
a ship of her class can sustain. Above 60ft. have been added to her | 
midship section, and 13ft. aft to adapt her for the reception of the 
propeller. Her dimensions now are—length, 252ft. ; over all, 286ft. ; 
and extreme breadth, 52ft. ; tonnage, 3,142 tons. The masts are not | 
yet stepped. Her draught, with 49 tons of coal, and 70 tons of 
water, is i7ft. forward, and 20ft. Yin. aft. 

The builders of the engiue have supplied her with a pair of what 
are termed double cylinders, or compound engines of 500-horse 
power combined, which are bedded in a block of solid cast-iron 
weighing 50 tons. Well up on each side of the engine room she is 
fitted with three cylinders, the pistons from which work directly on 


| the crank shafi. ‘There are three cranks, each of which receives two 


connecting rods. The middle cylinders are high-pressure, the other 
four are low-pressure expanding cylinders. The diameter of the 
middle cylinder is 60in., and the others 78in. The action of the 
surface condensers can, if required, be changed while the engines 
are in motion, and the engines can be worked in the ordinary way 
by sea-injection. When all are in action, the steam is expanded 
partially im the high-pressure cylinders, and from them still further 
into the low-pressure cylinders, down to a pressure of about 10 Ib. 
below the atmosphere before it escapes into the conden- 
sers. Such a degree of expansion is difficult to obtain 
practically with any other class of engines in consequence of 


‘the unequal action of the steam in the cylinders. ‘lhe con- 





densers are surface condensers; each contains 1,308 tubes, 

through which the condensing water is drawn by means of two 

circulating pumps. The two condensers contain 2,616 tubes, the 

external surface of which, for condensation, is 5,848 square feet, 

being rather more than 11-5 square feet per nominal horse-power. 

The tubes of the condensers are packed so that, when they require | 
cleaning, they can be easily removed and replaced; each tube is 

11ft. Sin. long. The total length of the 2,616 tubes is over 5} miles. | 
The object of the surface condensers is to separate the condensed 

steam from the cold water used to condense it,so as to secure a supply | 
of fresh distilled water with which to feed the boilers, instead of | 
using sea water, which is the only resource when surface condensers | 
are not applied. This is an important means for diminishing the | 
consumption of fuel. By this mode the necessity for blowing off | 
when sea water is used is avoided, and the steam power economiseil. 

According to recent arrangements the system of jacketing is ex- | 
tended on board the Constance, as in many other newly-supplied | 
ships. The sides and ends of all the eyliuders are jacketted with 

steam and well cased with staves of mahogany, which firmly enclose | 
a covering of felt. ‘The Constance has four boilers, partially super- 
heating, with six furnaces to each boiler. The fire-grate surface is 
about 0°57 square feet per nominal horse-power. The stroke of the | 
engines is 3{t. Sin. The diameter of the propeller shaft is l4in., its 
length from the sterumost coupling to the thrust block 86ft., aud from 
the thrust block to the engine, 13ft. llin. ‘he length of the boss of | 
the screw, one of Griftiths’ double-bladed, is 4ft. Gin.; diameter of | 
screw, 18ft; and pitch, 27}ft. The weight of the engines is 190 

tons, of the builers 160 tons, and of the water in the boilers 70 tons. 

The stowage for coal is 260 tons; the consumption of coal by | 
ordinary engines would be from 70 to 80 tons per day ; by the new | 
engines it is expected that about 50 tons daily will be sufficient. 
Although the space occupied by the machinery of the Constance is 
greater than that which would be required for some engines, yet the 
aggregate space for machinery and coal is less, in consequence of 
the decrease of her coal stowage. At the trials in the North Basin, 
in Keyham steamyard, with a pressure of steam of 25 |b., the revo- 
lutions were 36 per minute. The engines of the Constance are 
started by two steam donkeys, the management of which, while it 
reduces the labour of the engineers, proves a very ready and rapid 
method of reversing, &c. It is, however, doubtful as in all similar 


cases, whether the advantag? of help « f this kind is not occasionally 
counterbalanced by the introduction of more machinery, the compli- 
cations of which always involve additional risk of failure. 

As the Constance, like the Arethusa and Octavia, was not built 
for the reception of steam machinery, considerable difficulty has 
been experienced in placing her engines. Itis in consequence of 
the sharpness of the frigate’s floor that the three cylinders each side 
are carried well up in the wings ; they act diagonally at an angle of 
45 deg. on the propeller shaft; through this arrangement the engine 
room, which is 73ft. long, has the appearance of being crowded, 
in fact, itso much filled with machinery as to be what 1s by courtesy 
termed “ rather confined,” an iuconvenie nce which will probably be 
felt most severely when the ship is in a warm latitude and the 
engines are required to be used there. It is but fair that this evil 
should be charged against the construction of the frigate and not of 
her engines. ‘he authorities at Keyham are about to adopt the 
system of open bulkheads (by gratings), so as to lead all the ventila- 
tion to the warmest part of the ship—the engine-room. While the 
position of the cylinders in the wings crowds the engine-room, 
it will be advantageous to the sailing qualities of tue ship, by 
counterbalancing in some degree the weight of the engines in her 
keel. All the working parts of the engines are in view aud easily 
accessible by the engineer. The ladder holes to this room are most 
inconveniently small—a very awkward defect, which might be 
easily rectified. 

Messrs. Randolph and Co. have fitted their compound or double 
cylinder engiues to many merchant steamships, among others to the 
Peru, with engines of 350-horse power, and the laika, 36), and ten 
others, the property of the Pacific Steam Navigation Company. 
The principle has never been tested before in the Royal Navy. 

Ou Monday morning the Constance left the Hamoaze, under 
charge of Captain William Edmonstone, C.B., the new chief of the 
Steam Reserve at Devonport, who was accompanied by Commander 
Risk, of the Indus, and Mr. Dinnen, inspector of machiuery aflvat, 
aud by Mr. Miller, chief engineer of the steam factory, Mr. Steil his 
assistant, and Mr. Saunders, of the shipwright’s department at Key- 
ham. Messrs. Randolph and Davidson, the coutractors, were also 
on board. In consequence of the strength of the easterly wind, 
from four to six, and partly on account of heated bearings, it was 
deemed inexpedient to test the eugines formally at the measured 
mile, and she went accordingly round the Eddystone. On this trip 
her speed was twice tested by Icg line, when no special effurts were 
used for her propulsion, and a rate of over 10 knots was indicated. 
The revolutions varied from 45 to 52 per minute, steam pressure 
about 30 lb., barometer pressure vacuum 29in., condenser 28in. ‘I'he 


| action of the screw did not create much trembling motion. The 
| hot bearings consisted of the heating of some of the collars of the 


journals, which have all been fitted with great nicety. This 
circumstance does not in any way impugn the principle on which 
the engines are constructed, and up to the present time it is the 
opinion of most of the practical engineers who have studied the 
mode of construction that it is one likely to prove succ essful. 





Nove. Locomotive Tenpers.—It appears that the boilers of some of 
the Great Northern locomotives are so large as to afford a supply of 
steam to drive the tender wheels, and cylinders for that purpose are 
being applied. 

Pumping Enatne Vatve Motion.—The following is a description 
of the valve gear of Messrs. Merry weather's double-cyliuder steam 
fire engine, Sutherland :—On the middle of each piston rod is keyed 
a boss carrying a short arm projecting horizontally. Parallel to and 
ata short distance from each piston rod are fixed, in suitable bear- 
ings, so as to be able to revolve freely on their axes, two twisted 
bars or quick screws having a pitch of one turn in 16in. ; at the ends 
of these twisted bars or screws next the steam cylinders are cut two 
strong square-threaded screws, having a pitch of one turn in 1jin., 
on to which are fitted two gun-metal nuts, which nuts are received 
by the forked ends of the weigh-sbaft levers for moving the slide 
valves. To the short arms on the piston rods above mentioned 
are attached two gun-metal sliding pieces which clasp and move 
freely on the twisted bars or screws, sharing the same motion as the 
piston rods, impart a slow, easy, reciprocating, rotating motion to 
the twisted bars and screws, causing the gun-metal nuts and weigh- 
shaft levers to be brought backward and forward with a slow easy 
action, thus moving the slice valves into the required position, viz., 
that of closing steam and exhaust ports shortly before the end of the 
stroke, thus preventing the possibility of striking the ends of the 
cylinders. It will be clearly seen that by this arrangement 
each cylinder cuts off its own steam and exhaust, and 
is entirely independent of the other for forming the cushion 
required to stop the momentum of the pistons: thus each piston 
brivgs itself to rest; but when at half stroke, by means of a connection 
between the weigh-shaft levers, gives steam to No. 2 cylinder, the 
piston of which brings itself to rest and liberates No. 1 piston, and 
so on alternately. The slide valves are of the equilibriam piston 
form, and witb full steam on (150 Ib. on square inch) can readily be 
moved by the hand with a force of 5lb ; thus saving power which is 
more usefully employed in forcing water. 

Armour Piates.—A code of regulations for the guidance of the 
officials and others engaged in bending and preparing the slabs of 
iron used in armour plating the iron frigate Achilles, 50, and the 
other vessels under construction at Chatham dockyard, has been pro- 
mulgated by order of the Lords of the Admiralty, and is to be strictly 
adhered to. The regulations are drawn up from the report of the 
Armour Plate Committee appointed by the Admiralty, of which 
Capt. Sir John C. D. Hay was the chairman. The committee 
included a number of scientific officers belonging to both branches 
of the service. The committee, in their repoit to the Admiralty, 
state that they have examined the various processes adopted in 
bending the iron plates, and are of opinion that the plates need not 
st'ffer deterioration in quality from any reasonable degree of 
bending, provided the process is properly performed. It is the 
nature of wrought iron to admit of such changes of shape without 
injury. The most essential preparation for the process of bending 
is that the plate should be sufficiently heated, for it is oaly under 
this condition that it will acquire the ductility and softness and free- 
dom from elasticity necessary to admit freely the change of shape. 
The committee consider that a good red heat is probably the 
minimum that will suffice; “blood red” or “ cherry red” is 
hardly sufficient. The committee, however, deem it necessary 
that certain precautions should be taken in the process of heat- 
ing the plates—Ist. That the heat be not carried to such an ex- 
tent as to injure the iron; 2nd. That the heating be done 


| gradually, so as to heat the large mass uniformly throughout its sub- 


stance; an@ 3rd. To have the heating furnace so arranged as to 
prevent fierce fire currents from impinging on the edges or sharp 
arrisses of the plates, by which damage would be doue. Probably 
from good red to brightest red are the safest limits; and, provided 
the proper precautions be taken, there is reason to believe that the 
quality of the plate will be rather improved by the heating than 
otherwise, as, if the iron happens to be hard, the process will be 


| equivalent to annealing, and will render the metal softer. The 


process of heating adopted at Portsmouth in the presence of the 
committee appears to comply with the required conditions, and 
the commitwe believe the quality of the plates so bent 
to be well retained. The mode of bending the heated plates 
is a_matter which the committee conceive may be safely left to the 
mechanical advisers of the Admiralty. The wedge and tap process, 
as adopted at Portsmouth, has the advantage of simplicity ; but the 
committee think it would be better if the change of shape could be 
effected by dead prossure—hydraulic, for example--instead of by 
blows. The committee consider it highly inexpedient to bend thick 
plates cold, or only slightly heated, as there are very few kinds of 
irou sufficiently ductile to bend cold, even in small bars, without 
injury to the structure of the metal, and in large masses this attempt 
must be injurious, for even if the external surface should escape 
iujury the process will inevitably produce uudue internal straius, 
— detrimental to the powers of resistance under the blows of 
shot. 
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RAILWAY CURVES. 


Mr. Wriutam Brivces Apaus has addressed the following letter 
on the subject of railway curves to one of the morning papers :— 

On railway curves it is a practice to elevate the outer rail above 
the inner one, with a view to balance the centrifugal force by gravi- 
tation,—a practice that obtained on the highway curves in the old 
coaching days of high speeds, and which still obtains in the sharp 
curves of the amphitheatre, where both horse and rider lean over 
towards the centre at an angle corresponding to the speed. — 

But in the old coaching days the wheels on either side were 
enabled to vary their speed to suit the length of the curves they 
described, and ‘the inner wheels made fewer revolutions than the 
outer. So, also, it w ll be found in the amphitheatre that the inner 
legs of the horse maker shorter strides than the outer. Otherwise 
the animal would be driven against the barrier—his leaning inwards 
notwithstanding. eh 

On a railway wheels proper, ie., revolving independently of each 
other on the same axle, are not used, but there is a coutrivance 
intended to produce a compensation. ‘The periphery of each wheel 
is coned, or has a varying diameter, largest internally and smallest 
externally. Theory says that the centrifugal force tends to drive 
the whcels against the outer rail, and so briog the larger 
diameters into action thereon, ani the smaller diameters into ac- 
tion on the inner rail, thus producing comp-usation and curvilinear 
movement. 

But theories are not sound when they do not take into account 
all the data which may affect them. If the play or widih between 
the rails, ie., the gauges, be not wide enough for endlong move- 
ment of the axle, this conic compensation is defeated. And, if the 
axle be so fixed in a long carriaze or enzine that, while going 
round acurve, it cannot point to the centre of that curve, the com- 
pensation will be imperfect. The actual condition on almost every 
curved line, whether the proposed curves of the engivecr or the 
multiplicity of short aud sudden curvatures and variations of rail 
surface induced by wear or imperfect workmanship, the actual con- 


dition involves both the defects—wrong position of the axle and | 


wrong diameter of the wheel. 

The result is that the wheels become, not rollers, but sledges, 
and induce that grinding vibration which physicians object to for 
their nervous patients, and the existence of which is iguored fre- 
quently by those said to be experts. eae : 

‘I'be proof —Ceutrifugal force and inward gravitation are nicely 
calculated and balanced by engineers to determine the exact eleva- 
tion of the outer rail above the inner due toeach curve. ‘Theoreti- 
cally, the weight of the engine leaning inwards should tend to grind 
the inner rail, but the exact opposite is the constant fact. The 
inner edge of the outer rail is ground away and polished, even 
when on a curve of 6UUft. radius the outer rail is elevated Gin.— 
equal to an inclive of one in nine. 

The mechanical reason for this is that the inner wheels running 
in diameters too large for the path of the inner rail, are acting with 
au outward thrust that wholly overpowers the gravitation inwards, 
that very gravitation tending to increase the bite or adhesion of the 
inner wheels, and to force the lighter loaded outer wheels to “ skid” 
and slip against the outer rail with a force tending to burst the 
fasteni gs by the flange action. If, under these circumstances, 
there be a yielding or sinking of the inner rail, the adbesion of the 
inuer leading wheel will be lessencd, and the flauge force of the 
outer wheel will be increased, tending to throw the engine off in- 
ternally. If, ou the contrary, there be a yielding or sinking of the 
outer rail, the flange force will be weakened, and the adhesive force 
of the inner wheel will tend to throw the engine off externally, 

Other things being equal, the greater the length of the wheel base 
compared with its breadth the steadier the engine will run on straight 
lines, but the greater will be the risk of its getting off the rails on 
curves unless provision be made to keep the wxles true to the curve 
centres, and to adjust the diameters of the wheels to the resp:ctive 
lengths of the rails. 

Such provision is not made—is scarcely thought of being made— 
and as a general rule would be thougbt a heresy, would be objected 
to, and yet herein lies the whole of that “ mystery” so frequently 
adverted to. as the solution not to be comprehended, when railway 
accidents occur by engines getting off the line. 

All railway practice is full of the proof. Why do rails glisten ? 
Why do the treads of wheels work into deep hollows? Why are 
wheel flanges cut to the sharpness of knifeblades ? All this is proof 
positive of sliding friction, and not of rolling. 

And now to the prouf negative. A resideut railway engineer ap- 
plied to four engines runuing on a line of sharp curves and steep 
gradients four classes of tyres of different qualities, varying in price 
from £75 per ton to £25 per ton, representing thereby their various 
degrees of durability. ‘lo three of the engines the wheels were 
applied on the usual mode with the best tyres. ‘I'o the other engine, 
working under far more unfavourable circuinstances, the lowest class 
tyres were appicd, so that the wheels o!tained compensation in 
curves. The result was that the inferior tyres exhibited about two 
and a half times the durability of the best. 





action between tire and wheel must be equal, the saving on the rails | 


must have been proportionate to the saving in tyres, ée., the seven 
years’ duration grew into seventeen so far as that engine was con- 
cerned, 

So much for the pecuniary advantage in wear. Yet this pecuniary 
advantage represented also a corresponding element of safety. 
Possibly, this practical fact, still only a portion of what is needed, 
may in process of tine aud by the help of accidents grow up into 
recognition, and, like the grain of mustard seed in the parable, 
become multiplied till that source of railway accidents disappears. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

Tue July metiog of the above-named society took place at St. 
Swithio's-lane, City, on the evening of the 4th inst. A very nume- 
rous assemblage of members testilied the increasing interest felt in 
the proceedings of the associated foremen, and Mr. J. Newton, of the 
Mint, filled the chair on the occasion. Several ordinary and bono- 
rary members (among the latter of whom was the Hon. Mr. Duncan, 
son of the Earl of Camperdown, aud who is studying engineering 
under Messrs, Maudslay and Co.), having been elecied, and the 
routine business disposed of, Mr. Muir, of Woolwich Arsenal, Vice- 
Chairman of the Association, proceeded to read a paper on “ Forgings 
in Iron.” Mr, Muir commenced by stating that the question of the 
best means of working malleable iron had not, as he thought, been 
sufliciently attended to. It seemed to be regarded asa secondary rather 
than as a primary consideration. Very seldom was allusion made 
to the rudimentary branches of wrought ironwork in discussions 
which had taken place, there and elsewhere, on guns, projectiles, 
and the like. If he could in any way supplement the deticiency in 
this respect he should be glad. 

One great requirement in the production of good forgings, whether 
from under the tilt, the steam hammer, or the hydrostatic forging 
machine, was the use of proper materials. In fagotting up from 
slabs it was always advisable to place the thinuest slabs ‘in the 
centre—in the very heart, as it were, of thefagot. This ensured that 
the heat applied would permeate equally throughout the whole mass. 
As a rule, at present, the outside surface became Lot sooner than the 
centre, aud this led to evils which he need not specify. The proper 
construction of the furnace and a skilful furnaceman were also im- 
portant elements in the making of good and sound forgings. An 
lutelligent and practical furnaceman was, indeed, an “invaluable 
accessory to the work of which he was speaking, There was such 
au intermivable diversity of forgings required in modern mechani- 
cal engineerivg that it would be impussib‘e to advert to them all. 
He should, therefore, couteut himself by touching upon some of those 
which demanded extra care and caution in their manipulation. 
Those large forgings in which collars or projectious were necessary 
were among these. In such cases it was of importance to “ take 
down” a sufficient quantity of stuff to finish with, and to be ex- 


| Zdin. 





ceedingly careful as to the distances at which the collars were placed. 
Alterations in this respect were very mi-chievous in many ways. 
If the distances were to short there was the danger that drawing 
out would lessen the dimensions of the body of the forging so much 
that it would not turn up to proper size. If tha distances were too 
great a worse consequence migut befal. The upsetting or staving 
up which must follow would derange the graiu or fibre of the iron, 
and thus induce weakuess. 

It was a pretty generally known fact that large shafts, say, for 
example, propeller shafts, which were to be coupled by means of 
collars or flauges, were very difficult to forge in a sound way. He 
had not unfrequently seen in the centres of the flanges of such shafts 
crevices in which a carpenter's folded two-foot rule might be buried. 


For himself he was always averse to having large shaft collars | 


rounded in forging, and he had been permitted, on some occasions, 
toproduce them in his own way. Ln the case of some propeller shafts 
in which the collars were to be thirty inches in diameter, he bad 
caused the latter to be forged square. 
by some amount of experience, that while it was almost impossible 
to forge a square collar which should turn out hollow, it was equally 
improbable that a roundly-forged collar should be made solid. The 
priucipal objection to his own plan of operations was its additional 
expense. ‘I'Lis he believed would be fully compeusated for in the 
greater certainty it gave of good resuits. In the instances to which 
he had referred be had had the square collared shafts removed to a 
large smith’s fire, and at four heats the four corners of the squares 
were taken off. The work proved sound and solid, and gave 
satisfaction. 

So warm an advocate was he of the square system of forging— if 
he might ro term it—that he thought one of the great impediments 
to the obtaining of a serviceable and sound malleable heavy gun 
would be removed if it was originally forged square and rounded 
off afterwards. Many an importaut forging had been sadly 
deteriorated in strength aud value, and some altogether lost, by 
making a fagot of different kinds of iron. The greatest judgment, 
indeed, should be exercised in the assorting and classifying of iron 
for fagotting. It was scarcely possible to lay down fixed rules for 
the attainment of this object. It must be left very much to the 
practical knowledge of those into whose hands the task was com- 
mitted. Haviug secured this desideratum, however, it was of 


| especial conseyuence that in subsequently working the metal its 


integrity, so to speak, should be preserved intact. The “ taking 
down” should be effected with tools well rounded, and properly made 
“ setts,” so as to leave gussets or fillets, which saved the grain of the 
iron, and might easily be turned off. 

It was avery desirable thing, too, to put the last wrought heat 
after it had been worked, whether by plavishing or swagiug, ivto 
the furnace, and bring it to a low red heat. This softened and 
equalised the consistency of the surface of the forging, and if any 
portion of it had undergone more hammering or swaging than the 
other poriions it would show a tendeucy to bending, and this would 
be the time for correcting the inequality aud straightening it. 

Whatever the nature of the piece of work in band, there should 
never be any more of it made hot, or at least brought to a welding 
heat, than could be operated upon at once. ‘The part unnecessarily 
exposed would inevitably become crystallised, and therefore brittle 
and weak. When piecing or lengthening a shaft or other forging 
took place, and lags were used for the purpose, it was a great point 
that the scarfs of the lags should be left tolerably thick at the points. 
If they were thinned too much the cold air acted upon them when 
leaving the furnace, and they became cold before reaching the 
anvil. In this case another beat would be required, aud a similar 
casualty would perhaps follow. In the end, the forging might 
possibly be got sound at the point of union, but there was the 
Chauce of its not staniing up to size. Allowing that this were so, 
and a small portion of the scarf appeared which it seemed desirable 
to remove with a chisel, a hole of more or less dimensions would 
remain, and the forging would have to be reduced in accordance 
with its depth. A sufficient thickness in the scarf of the lag would 
avoid these evils. 

With regard to furnaces, it was not easy to dictate any but general 
rules as t dimensions, &c, If the works to be produced at a furnace 
were never likely to exceed one fot in thickness, be should say that, 
if it were 3it. wide and 22i4. in height at the doorway, that would be 
sufiicvient. The fire-grate would be 3ft. x 3ft. The neck or flues 
would require to be 2Uin. deep and I4in. wide; the chimney stack 
should not be less than 36ft. iu height aud 18in. wide. 

Mr. Mair gave some reasons for thinking that the rule generally 
employed in constructing the orifices of furnace chimneys was fal- 
lacious. Instead of tapering to a small aperture at the top, they 
should be parallel at least, it vot tapering iu the opposite way. He 
thought that less comp'aiuts on the score of imperfect draught would 
be heard of if bis iders of chimney construction were realised : 
more especially he alluded to square stacks ‘T'he tops of the latter 


| should be well bound, for the rush of heat, thrown back in great part 


by tue damper, was very destructive. As tothe dampers themselves 


s | he had made them of wrought iron, with a solid sheet to hang them 
And, as action and re- | ° 


by. ‘Those at Woolwich were forged under*the steam ha nmer, the 
corners were cut off, and they were capped to the depth of 2in, or 
They had b-en in action night aud day for eigut years, and 
were in tolerably good order now, 

Mr. Muir stated that his reasous for being so exact with regard 
to particulars aud dimeusious of the furnace were that they might 
serve as a guide to others. A simple rule of three sum would enable 
his hearers to work out the proper dimensions for furnaces intended 
for larger forgings than those te had sp-citied. When it was pos- 
sible, the distance from furnace to stack should be about 4ft. 

Some remarks upon the management of workmen and the economy 
of worsshops brought the reader of the paper to the question of the 
proper proportions for forgings. Into this part of the subject we 
cannot at present go; in fact, it may be said to be a separate branch 
from forgiug proper, and, perbaps, ought not to have been intro- 
duced into Mr. Muir's special paper of Saturday last. 

Messrs. Oubrid se, Seccomb, Lves, Stabler, Stanley, and the chair- 
man took part in the discussion which followed: the last-named 
gentleman remarking, that though the paper they had heard read 
was very good so far as it went, yet it was not sufficiently compre- 
heusive. Perhaps Mr. Muir or some other geutleman equally 
qualified would take up the question at a future time and carry it 
further. 

It was subsequently announced that at the next meeting, in 
August, Mr, Stanley would read his paper on the “Slide Link Motion,” 
for which there was not then’ time, and that Mr, Humes had pre- 
pared another on the “Construction of Locks.” The chairman 
suggested that “the rival claims of the two Jameses and the two 
Stephevsons to the merit of founding the railway system,” might 
well be considered at a future meeting. 1 seemed, indeed, as if the 
fine weather had ouly increased the desire of the associated foremen 
to meet and discuss matters of interest, and one enthusiastic 
member proposed that hereafter they should meet once a fortnight 
instead of ounce a month! At eleven o'clock the business of the 
night euded. 








Timer For Sate Buroisc.—By reason of the difficulty of pro- 
curing timber about three years ago for shipbuilding purposes, Mr. 
Lasleut, timber iuspector of Woolwich Dockyard, was commissioned 
by the Board of Admiralty to proveed to the East, aud the various 
parts of the Continent where Umber was l.kely to be procured, and 
w purchase largely at any cost. Since that time ship loads of every 
description used in ship building, wamely, vast quantities of 
mahogany, teak, ash, fir, pine, elm, &c., as well as the finest stock 
of English oak ever coliectad, have been coustantly arriving at 
Woolwich, and the dockyard is encumbered in every available spot. 
No less than 20,000 loads, valued at £200,000, have been stacked, 
and are now without the chauce of being put into requisition. No 
blame is attached to avy branch of the establish nent, as it was im- 
possible to be certaiu of the change in the system of shipbuilding now 
to be adopted by the substitution of iron fur wood, and a good supply 
of the latter was therefore important. 


It was his impression, justified | 





FIXED RULES AND THE STEAM ENGINE. 


Turse are few subjects on which more books have been written 
than the construction of the steam engine. ‘The beauty of the 
scientific truths involved; the grace, so to speak, displayed in the 
movements of the finished machine; the fact of its beiwg, toa great 
extent, the basis of our whole social system, the source, not aloue of 
our wealth, but of our luxuries, the spirit ministering to all our 


“necessities, could not fail to constitute it au attractive object to 


scientific authors. By some it has been handled poeticaliy; by 
some philosophically, scientifically, mathematically, popularly ; by 
very few, sensibly; aud, iu spite of the mass of printed matter 
which bears on the subject, considerable difficulty is experieuced 
in gathering any really useful information from existing books. 
We need never be in doubt, it is true, on any matter connected with 
it, provided we are content to take certain guides, and trusting our- 
selves wholly iu their hands, progress towards the results to which 
they would lead us; but if our minds are unfortunately 80 consti- 
tuted that we cannot quietly submit to accept oue guide, without 
inquiring into the merits of ethers, we at ouce find ourselves adrift, 
foreach proposes to lead us to the same gual by roads differing 
widely iv direction aud smoothness, Such, perhaps, will always 
be the case, and we regret it, for the fact has proved more injurious 
to the steam-engine, aud a more powerful cause of delay to its pro- 
gress, than ignorance or direct prejudice on the part of the coustruc~ 
tive engineer ever could have been, 

The assertion that the steam engine is, in one sense, the most im- 
perfect source of power we possess, may be startling ; litile reflee- 
tion is requisite to prove it true. Wecan hardly be said to po-sess 
any other mechanical source of motion, save falling water, Avimal 
strength and the force of the winds may prove very useful under 
certain limitations, but they play a very inferior part in our manu 
facturing economy as compared with water. Both from the an- 
tiquity of the use of this power, and from the extreme si uplicity and 
iuvariable character of the laws on which its euergies depend, every- 
thing relating to it has become thoroughly well known; and very 
litile difficulty is experienced in constructing a water-wheel which 
will give forth a useful effect or modulus, equal to 70 or 75 per cent. 
of the theoretical useful effect due to the fall of which we avail 
ourselves. 

In the steam-engine, on the contrary, we find a machine whose 
entire success depends on the accurate acquaintance of the engiveer 
not only with laws scarcely yet well detiued, but also witu the exact 
applicability to each or any of them to certain cases and circum- 
stan ces, Which must always be exceptional, and var’ with diffe- 
rent engines. ‘The question of tixed rues for steam engin * covstruc- 
tion becomes as a consequence comp icated to the last de ‘ree, aud 
presents difficulties sufficient, in our opinion, to have loig since 
vanished them trom anything pretendi gto « a sensible bok. Tho 
dilliculty of practically carrying out theory; our comparat ve igno- 
rance of what theory really says truti fuliy on the matter ; the exi- 
gencies of diverse situations into whi h the steam engin has to be 
fitted, as travellers were on the bed of 1 rocrustes—hav > ail operated 
very effectually in preventing its average oi uscfal cil.ct approach- 
ing even distantly to the practical periection of the water-wheel or 
turbine. Instead of 70 or 80 per cent, we realise about 30 per cent. 
of the power due to the combustion of the coal consumed ; in 
other words, we burn three times as much coal as we ouzht. 

But one thing can set this great evil right; for it isa great evil, 
regard itaswe may. ‘Teach our engineers an accurate knowledge of 
ne principles involved ; but, for the sake of progress, banish for ever 
the collections of aroitrary and dogmatical rules with which the 
shelves of our libraries, and our brains are equally burdened. We 
do not mean to assert for a moment that certain rules are uot 
useful; nay, we will go so far as to admit that, to a certain limited 
extent, they may be absolutely indispensable ; but this can only be 
the case when they are made use of for the purpose of avoiding grave 
errors, not as being in themselves guides to success, ‘Their proper 
function is to pointout the course of construction which is posi- 
tively wrong, not that which is absolutely right. ‘Their use once 
narrowed to this, their legitimate province, they become serviceable, 
In the presnt state of things they are not only wortiless, but to the 
last degree mischievous, 

The steam-engine differs from nearly all other machines, in that 
its success depends, not on one, but a multitude of principles, each 
to a certain extent demanding the observance of certain rules of 
construction, most of which are incompatible one with the other 
when che various principles are combined to forma whole. Not 
so, perhaps, provided we had infinite space in which to erect our 
engines, but this not being the case, our assertion is in the main 
correct. ‘l’hus, a heating surface, as compared with grate surface, 
three times what it is now, would be very advantageous provided it 
were attainable on board our steamboats, but unfortunately it is not, 
because the principles which guide us in the construcuon of the 
marine boiler must submit to the influence of those which regulate 
tue coustruction of aship. To go further apart from what we may 
term external agencies, we find internal features and working neces- 
sities, which frequently lead to wide deviations from correct prin- 
ciples, which may clash in their application to such an exteut that 
each must yield to the rest. We might fill volumes with instances 
of the kind, but they are so obvious as scarcely to need illustration 
at our hands, We will point out one. Ou correct priucipl-s of 
water-hesting, we should deprive the waste gases from a furnace of 
all excess of temperature above that of the water within the buiier, 
do far so good ; but, ou looking further, we discover that to ensure 
rapid combustion, when that is necessary, the gases must possess & 
very much higher tempera ure in order that they may ascend the 
stack with suflivient velucity. 

In short, the more we go into the question, the greater we find 
the difficulty of applying auy fixed or arbitrary rules to the steam- 
engine, the only machine which is commonly employed to suppiy 
motive power, ‘he water-wheel and the wiud-mill are instrameuts 
depending for their success each on a simple principle. ‘The steam 
engive derives all its energy from many different principles, which 


permit not only considerable latitude individually in their 
application, but positively cannot be employed in com- 
bination, without, to a certain extent, sacrificing much that 


reuders each most perfect. We ask then, how can fixed rules 
properly apply to a machine complicated in its form and a hundred 
times more complex in its priuciples? Where it possibie to draw 
up acode of laws which would be applicable to every varying 
circumstance, differeut form, and varying purpose under which it is 
found, or to which it is applied, they would form a bouk so gigautic 
that it would be valueless; no one could read it, nove comprehend 
it. Even were such a book compiled, aud granted that it was 
absolutely perfect now in 1563, who could say wits certainty that it 
would be equally correct in 1873? ‘I'he last ten years have ushered 
in wonderiul changes, and we feel little doubt that the coming ten 
years will produce results equally important. 

The engine of James Watt bears little or no resemblance to the 
engine of the present day. His was colossal, maguitivent, mighty 
in its appearauce of power, The tardy giaut certainly coulerred 
blessings ou the manufacturing world, such as no motive power 
which nad gone before had ever duns. But this giant was costly to 
keep, slow in his movements, aud his size and beauty formed but a 
useless pageant. ‘lhe condenser came to be looked on as the most 
essential part of the engine —the source of all its power. We, half 
a-century later, have learned that it is but a useful adjunct, a means 
of realisin’ the last fraction of economy, but uot in auy way neces- 
sary or i: dispensable to the§development of power from the come 
bustion of iuel. But all the rules at present employed by steam 
eugine builders date back, with scarce au exception, ww the reign of 
Watt, and are, as far as possible, forced into modern practice, whether 
applicable or not. As well might we retain the old hemp-packed 
pistun, as the exact area of grate, or speed of piston, which the 
engiveers of Watt's day gave us. 

We may certainly apply empirical rules to the construction of a 
boiler, the speed of a piston, the height of a stack, &c.; but, eui 
bono? A different description of coals may render our boiler vext 


to useless; the speed of piston adjudged to us may entail heavy 
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multiple gear—a difficult situation may render expedient the em- 
ployment of an engine constructed aj from all such rules. Of 
what avail, then, is it to print and publish, day after day, dogmas 
which can be of no  <——~ value, because they are not capable of 
general application? Why fix the speed of a piston at ret ong 
minute wh n we find it do its duty equally well at 100ft. and 1,100ft. 

r minute? Why fix positively the area of a grate, when a little 

ifference in the state of the air, in the quality of the coals, in the 
skill of the fireman, can alter the results obtained? Let our engineers 
rise above such narrow dogmatism; let them handle the subject 
liberally ; let them study as carefully as they will the scientific 
truths involved in the working of every separate part of the machine 
they propose to construct; let them display their talents in the com- 
bination of these different parts, guided by an accurate and well- 
trained perception of that course of construction most suitable to 
the circumstances in which they have to act, not blindly following 
rules which alter not, like the laws of the Medes and Persians.— 
Mechanics’ Magazine. 








Trarric Recerrrs,— The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 27th of June, on 10,684 
miles, to £606,155, and for the corresponding week of last year, on 
1,237 miles, to £597,315, showing an increase of 447 miles, and of 
£8,840 in the receipts. The gross reccipts on the following 14 rail- 
ways amounted in the aggregate, on 7,297 miles, to £476,854, and for 
the corresponding week of 1862, on 7,036 miles, to £476,164, show- 
ing an increase of 261 miles, and of £690 in the receipts. The 
increase on the Caledonian amounted to £1,246; on the Great 
Southern and Western to £389; on the Lancashire and Yorkshire 
to £2,810: on the London and North-Western to £193; on the 
Manchester, Sheffield, and Lincolnshire to £1,138; on the Midland 
to £2,451; on the North British to £1,694; and on the North- 
Fastern to £2,083; total, £12,004. But from this must be deducted 
£983, the decrease on the Great Eastern, £1,234 on the Great North- 
ern, £1,565 on the Great Western, £3,361 on the London, Brighton, 
and South Coast, £3,194 on the London and South- Western, and £977 
on the South-Eastern—together, £11,314, leaving the increase as 
above, £690. ‘The goods and mineral traffic on those lines amounted 
to £219,202, and for the corresponding week of 1862 to £206,343, 
showing an increase of £12,859, he receipts for passengers, 
parcels, &c., amounted \to £257,652 against £269,821, showing a 
decrease of £12,169, the comparison being with an International 
Exhibition week of last year. ‘The traffic receipts on sixty-three 
other lines amounted, on 3,386 miles, to £129,301, and for the corre- 
sponding week of last year, on 8,201 miles, to £121,151, showing an 
increase of 185 miles, and of £8,150,in the receipts. The total 
receipts of the past week show an increase of £22,805 as compared 
with those of the preceding week, ending the 20th of June. 
The total increase in the traffic receipts for the twenty-six weeks 
ended as above amounted to £851,850, as compared with those of 
the corresponding period of last year. 

Tux Catcurta anv Soutu-Eastern Tatmway.—The last Indian 
mail brings information that the Calcutta and South-Eastern Rail- 
way has been completed the whole distance from Calcutta to the 
Mutlah, twenty-eight miles, and that it was opened on the 15th of 
May. The new port, which is intended as an auxiliary to the port 
on the Hooghly, was designated by Lord Canning the Birkenhead 
of Calcutta, and it has been determined to honour his memory by 
giving it the official name of Canningtown. It is now ten years 
since Lord Dalhousie, with the view of relieving the over- 
crowded port of Calcutta, laid down the plan of a new 
harbour at the Mutlah, and in the interval the ship- 
ping has more than doubled. Arrangements have been 
made for the accommodation of vessels at the new 
port. The river has been again surveyed and buoyed, 
and a floating light-ship has been stationed at the en- 
trance. A chart of the river has just been published by the 
Admiralty. An establishment of pilots has been appointed by 
Government, and the pilotage and harbour dues have been fixed by 
Act I., 1863, on favourable terms. A screw pile jetty was sent out 
at the beginning of the year, alongside of which vessels of the 
largest tonnage will be able to lie and transfer their cargoes to the 
trucks which will convey them to the terminus at Calcutta, whence 
they will be distributed to the warehouses of the merchants by an 
arrangement with the Carrying Company. The dangers of the 
Hooghly are unknown in the Mutlah, and a vessel with the aid of 
steam can always go up and down ina single day. The tides vary 
from 24 to 4 miles an hour, and two vessels like the Great Eastern 
could steam up abreast in it and turn in the port. 

Tue Wersu Coat anv Iron Taasen—The Colliery Guardian 
states that the iron trade in the Newport district is looking up. It 
is inferred by many that the lock-out in South Staffordshire has 
been the main cause of the improvement at the Welsh works, but 
this is an error to a great extent. Certainly puddled bars are being 
sent from South Wales to Staffordshire, a the ironmasters here 
and at Staffordshire show the most complete unanimity as to the 
injustice of the present strike, but the increased call on the Welsh 
works in consequence of this unfortunate dispute has not had much 
to do with the advance in quotations. The orders have come in 
with such regularity that, independent of the call for assistance 
from Staffordshire, the iron masters would have been fully justified 
in demanding higher prices, and there is no doubt but that they 
would have obtained the same. A second furnace has just been 
blown in at Cwmbran, by Messrs. Roper and Co., and the Cwmbran 
pig has recently attained quite a standing in the market. The 
works have been going on regularly for a long time, and with the 
addition of another furnace in blast, there is no doubt but that the 
neighbourhood will soon wear a prosperous aspect. Operations have 
not yet been commenced at the forge by Messrs. Weston and Grice, 
but no time will be lost in placing the works in proper order. 
Nantyglo, Beaufort, Ebbw Vale, Tredegar, Pontypool, and the other 
works of the county, are proceeding as usual, and matters look pro- 
mising as regards the future. It has been whispered about that 
the Welsh puddlers are evincing a disposition to follow the example 
of the South Staffordshire puddlers, but this is quite incorrect. 
There has been no semblance of an attempt as yet to resort to a 
strike, except at Cwmbran, and there the men willingly resumed 
their work when they saw the determination with which their 
demands were resisted. It may be safely sa‘d, therefore, that, 
as regards the district, there is every prospect that both masters 
and men will continue on amicable terms. The coal trade 
remains without any material alteration, and the collieries are 


in fair employ. At Cardiff there is no material change to record | 


in the iron trade. The increased quotations are as yet firmly main- 
tained, und the ironmasters show no disposition to book orders at 
lower rates, and the order book fully justifies them in this course. 
Some are of opinion that when the strike in South Staffordshire 
terminates, the demand will fall off, and in support of this view they 
refer tv several specifications which have come to this district 
through the lock-out in Staffordshire, and to the fact that the Welsh 
ironmasters are now assisting their brethren in that county. This 
is quite correct, but it cannot be denied that the trade has improved 





from causes other than the circumstances mentioned, and if the | 


puddlers returned to their work in Staffordshire next week there is 
every prospect that present quotations would be maintained. The 
docks are well covered with vessels, and there is a large busi- 
ness doing in the coal trade. At Swansea there is an 
improvement in‘the general state of trade. South Wales has 
been gradually recovering its position for some time past, and 
now the prospects of the trade are regarded as cheering. Several 
good orders have recently been received, and in most instances an 
advance of from 2s. 6d. to 5s. per ton has been demanded, and given 
with little or no hesitation. Several of the large firms are making 
additions to their works, and are taking on an increased number of 
puddlers, furnacemen, &c. The emigration mania from the hill still 
continues. The coal trade is still somewhat quiet, consequent upon 
the continued scarcity of large-sized ships, although a considerable 
number have arrived in the various ports within the past week and 
freights, therefore, are rather lower than previously quoted. 








CLARK’S APPARATUS APPLICABLE TO PUMPS, METERS, &c. 
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Turs invention, a communication to Mr. Clark, of Chancery-lane, 
relates to an apparatus which may be applied with advantage to 
pumps, water meters, hydraulic motors, and for steam engines. 

Fig. 1 is a section through A, B; Fig. 2isa partial section through 
C, D; the axis, Fig. 3, is adiagram, showing the curve of the bore 
of the outer shell. : 

This apparatus consists of the following parts :—First, the outer 
shell, on which are cast the two opposite openings C, D, as respective 
inlet and outlet, and which is furnished with the supporting foot or 
feet by which the apparatus is fastened to either a wall or the floor 
next the two side pieces S, 8, screwed on the shell by four bolts 
b, b, b, b. These side pieces are recessed in the shell at c, ¢, c, c, and 
ground on it at the faces f, ff, f, in order to secure a permanent 
and tight conneciion on the same. They are opposite each other, 
bored out eccentrically to the centre of the outer shell to form bear- 
ings for the driving shaft R, which extends through one or both 
sides, so that cranks or pulleys can be attached to it. The shaft being 
eccentric to the centre of the outer shell, and being enlarged inside 
of it so much as almost to touch the nearest side of the shell atc’, 
leaves on the opposite side from a to a! a distance of about double 
the eccentricity of the shaft between this and the shell. There are 
two slots at right angles, extending through the shaft; these slots 
are as wide as the shell inside between the sides, SO that their end 
faces are uniform with the inside faces of the side pieces. In these 
slots are two sliding pieces d, d, moving tightly, which have the 
length of ec, d, or the inside diameter of the shell in their centre line; 
one of them may be made solid and the other of them in two halves, 
put in separately in the shaft; after the first one has been put in the 


two halves are connected together by means of pius ¢, t, so as to | 
work as a solid piece; they are cut out in the centre in the way 


shown in the drawing, so as to allow their respective reciprocating 
motion at right angles. The outer shell is bored out of a certain 
irregular curve in such manner that in turning round — the shaft R 
the slides d, d, always touch this bore on their respective opposite 
sides, and are guided by the same, so far as their reciprocating 
motion is concerned. This condition is fulfilled by the bore shown 
in the diagram Fig. 3, in reference to which it may be seen that the 
curve differs only very little from a circle more or less, according to 


the greater or less eccentricity of shaft R. The detinition of this | 


irregular curve, as well as its construction, is given in the following 
words :—It is an irregular curve, but distributed symmetrically on 
both sides of the line ¢, d, which, therefore, is its proper axis, and 
in which all lines between two opposite points in the curve, which 
can be drawn through one and the same point O in the axis c, d, of 
this curve having a certain proportioned distance from the centre O! 
of the axis, are of equal length equal to the diameter c, d, of the 
curve. ‘The most prominent advantages of this construction are the 
following :—By a boring apparatus made for this purpose the bore 
can be effected as easily as a regular circular bore, so that the work 
to be done is reduced to the minimum, no fillings in the cylinder, as 
in other similar apparatus, beivg required. There are no springs 
required for keeping slides d, d, on the shell, an absolutely smooth 
uniform motion being obtained, therefore all wear is reduced to the 
minimum, and all possibility of getting out of order prevented. The 
slides are packed along the sides and on the opposite ends with 
leather, gutta-percha, or any other suitable material. The mode of 
packing shown, where strips m, m, are put in corresponding grooves, 
may be adopted for hand pumps, but for other purposes different 
modes may be adopted as best auswers the purpose. Supposing the 
shaft to be turned round, it is immediately to be seen, on referring 
to Fig. 1, that at every quarter revolution the area Q is delivered, 
and the area Q! is falling back, provided the four compartments 


| produced in the shell by the slides are tight, so that nothing of the 


fluid can come out of them, nor even air can come out. These com- 
partments are separated tightly from each other by the sides moving 


tightly in the shaft and round their sides, being packed so as to fit | 


tight in the shell. ‘lo prevent leakage in the two side pieces and 
the revolving sbaft, the leather or gutta-percha rings p, p, are 
fastened on the shaft by means of wrought-iron rings n, n, and are 
recessed in the sides, so as to be on their inside face uniform with 
the side and the end faces of the slots in their shaft This packing 
is a self-adjusting packing, adjusted by the inside pressure itself, 


und therefore keeping tight at any pressure. To prevent air from | 


leaking into suction compartment between these leather rings p, p, 
and the side pieces, elustic packings e, e, of hemp or other suitable 
material, is put into the sides, no stuffing box being required, be- 


| cause there is no pressure on those packings. 


Tue Marta anp ALexanpria TELeGRaPH.—Letters from Alex- 
andria of the 24th ult. state that all hopes of immediately repairing 
the injured link of the Malta and Alexandria cable have been aban- 
doned. Messrs. Canning and De Sauty, the representatives of 
Messrs. Glass, Elliot, and Co., will return at once to England, and 
Mr. Gibson, Government Inspector, will return to his post at Malta, 


It was at first inferred that the defect was a mechanical one, and | 


near the shore, if not actually in the harbour at Alexandria. The 
tests were begun under this impression, but, after a series of careful 
experiments, the scientific operators were led to change their opinion, 
and to look for the fault further away, probably close to Beughazi. 
It is now likely that it will be necessary to obtain the assistance of a 
steamer from England specially adapted to effect the anticipated 
repairs, in which case the interruption of telegraphic communication 
between Alexandria and Benghazi may extend to several months. 





Wootwicu.—A further reduction of the artisans}and labourers of 
Woolwich Arsenal is ordered to take place, notices having been 
given to that effect; 200 men will be discharged from the Roya) gun 
factories, thereby reducing that branch of the cstablishment (a short 
time ago numbering 3,500 men) to 800. The laboratory department 
is likewise ordered to be reduced, and a number of wheelers and tin 
workers in the Royal carriage department have received notices of 
dismissal, some cf whom have been in the employment about twenty 
years. For several months past the departments have been engaged 
solely in executing outstanding orders for the coast defences, some 
of which have been on the order-books about eight years,—the 
whole of which are now completed, and the establishment is literally 
“ata standstill.” The only work now being executed in the royal 
gun factories consists of repairs, the completion of 300-pounder coast 
| defence guns, and the adjustinent of some guns on Mr. Broadwell 8 
| principle, on a peculiar system of breech-loading, for experimental 
| purposes, commenced recently at Woolwich with success. 
| Ramway Revenve tos Year.—The fears entertained in some 





| quarters that the absence of a special Exhibition traffic would de- 
ress the receipis of the great railway companies in 1863 have not 

n realised, the irrepressible buoyancy of the various networks, 
| the continual development of new lines, the partial revival of trade, 
| and the cessation of reckless competition having resulted in a very 
| solid progress during the first half cf the year. The weekly re- 
| ceipts during the first quarter of 1863 were as follow, as compared 
| with the corresponding three months of 1862:— 


14 .. 513,010 .. 473,580 .. 39,430 .. 
21 .. 499,070 .. 468,820 .. 30,250 .. 

28 .. 624,278 .. 46,321 .. 54,957 .. 
| The total amount of revenue acquired in the first quarter of 1863 
was thus £6,482,842, as compared with £6,035,248 in the cor- 
responding three months of 1862, showing an increase of £447,594, 
or 7-42 per cent. The average extent of railway worked during the 
quarter was 10,604 miles in 1862, against 10,205 miles in the cor- 
responding period of 1862, showing an increase of 399 miles, or 
8-91 per cent. It follows from this that the receipts gained on the 
mileage during the quarter to the extent of 3-51 percent. In the 
second quarter matters moved as follows, as compared with 1862 :— 


| 1863. 1862 Increase. Decrease. 
Week ending Jan. 3 .. £483.396 .. £460,796 .. £72,600 — 
” ~ oo 10 .- 400,180 .. 650,175 .. N05 . = 
” a » 17 .. 486,870 .. 461.560 .. 25,310 _ 
* i 1» 24 .- 485,456 .. 458595 .. 26801 _ 
” ae » 31 .. 501,040 .. 471,230 .. 29,810 _ 
a » Feb. 7 .. 496,929 .. 465,412 .. 31,517 — 
” * » 14 «oe 496,778 .. 450,824 .. 36,952 .. — 
* *” » 91 .. 492,782 .. 4619) .. S850l . — 
” % +» 28 .- 500,803 .. 464,805 .. 35,998 .. — 
- » Mar. 7 .. 522,250 .. 461.940 .. 60,310 .. — 





The total amount of revenue a:quired in the second quarter was 
| thus £7,384,192, as compared with £6,986,261 in the corresponding 
| three months of 1862, showing an increase of £397,931, or 5°69 per 
cent. The average extent of railway worked during the quarter 
was 10,677 miles, as compared with 10,235, miles in the correspond- 
ing period of 162, showing an increase of 442 miles, or 4°32 per 
cent. It follows from this that the receipts gained on the mileage 
during the quarter to the extent of 1°39 per cent. Adding 
the two quarters together, it would appear that the receipts in 
1863 amounted to £13,867,034, as compared with £13,021,5C9 
in 1862, showing an increase of £845,525, or 649 per cent., 
while the average extent of railway worked was 10,640 miles this 
year, as compared with 10,220 miles in 1862, showing an increase 
of 4°11 per cent., so that the receipts have gained ou the mileage 
during the last six months to the extent of 2:38 percent. These 
| figures and calculations do not include a few small aud remote lines, 
| but they approximate very closely to the actual state of affairs. 

The twelve great companies acquired the following —- 
| suuzs during the past six months:—Caledonian (from January 
31 only), £847,543, as against £329,263 in 1862; Great 
Eastern, £719,855, as against £687,907 in 1862; Great Northern, 
£678,508, as against £645,699 in 1862; Great Western, £1,438,430, 
as against £1,387,560 in 1862; London, Brighton, and South Coast, 
£447,918, as against £428,221 in 1862; Lancashire and Yorkshire, 
£857,190, as against £810,733 in 1862; London and North-Western, 
| £2,285,725, as against £2,156,561 in 1862; London and South- 
Western, £548,343, as against £494,669 in 1862; Manchester, 
Sheffield, and Lincolnshire, £380,367, as against £350,078 in 1862; 
Midland, £1,014,826, as against £960,268 in 1862; North Eastern, 
£1,043,072, as against £942,400 in 1862; and South-Eastern (from 
January 31 only), £406,506, as against £396,788 in 1862. On the 
whole, the results disclosed by these tigures are highly encouraging 
to the railway interest. 





1863. 1862. Increase. Decrease . 
| Week ending April 4 .. £555 435 .. £489,280 ..£66,155 .. 
” 9 » Il .. 485,326 .. 494,057 .. 54269 .. — 
2” ee so 3 oe GEA. oc e 33140 2 — 
” oo le. Sn Soe 27,893 .. — 
” » May 2 .. 550,124 20,464 — 
” ” ” 9 .. 561,870 .. . 41,160 . = 
9” ” oo = 553,441 25,442 .. — 
rd ne dan 60,259 .. 0 = 
” » » 30 74,726 .. = 
8 » dune 6 os = o. £7,222 
A en. eet : .- . 19,225 
’ ” i. e -- 12,030 - 
27 597,815 .. 8840 .. — 
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WHEFATLEY’S CONSPKUCTION AND PLATING OF SHIPS OF WAR, &c., 





eh eee 


Tuis invention, by Captain Wheatley, R.N., bas for its object im- 
provements in the construction of ships of war, and in the manufac- 
ture of armour plates for ships, forts, and batteries. For these pur- 

es, in constructing a ship of war according to the invention, the 

w is formed with a sharp projecting grab or crab bow at an angle 
of about 25 deg. with the keel, and the vessel is propelled by paddle 
wheels and screw, or by screws, the wheels when used working 
independently, so as to steer the vessel thereby. The rudder is to 
be supported by chocks, acting like a common vico. In order to be 
able to mount guns of large calibre and power (say 13in. and twenty 
tons weight, smooth bore) in or near the centre of the vessel, point- 
ing in aline with the keel, a glacis, plated over with armour plates 
is constructed over the whole fore part of the vessel and extending 
to the front of the paddle boxes. 

Fig. 1 is a plan; Fig. 2 a s'de view partly in section; and Fig. 3 
is a transverse section taken at the line 1, 1, Fig. 1, of the fore part 
of a war vessel, constructed according to the invention, and adapted 
to be propelled by paddle wheels, acting either in conjunction with 
a screw or screws or otherwise. It will be seen that the guns are 

laced a little forward of the centre of the vessel, where a casemated 
ttery is formed, rendered shot-proof by armour plates. ‘he guns 
are mounted on slides, so as to fire through embrasures; they are 
placed parallel the one to the other, and have no power of training 
the guns, being laid on to the mark by the steerage of the ship. 
The form given to the fore part of the ship will cause it on running 
into another vessel to rise on striking the blow, and then the weight 
of the ship tends to force under the adverse vessel, and will do so if 
the blow be struck with sufficient power. The armour-plated glacis 
will deflect off any shots which may strike it, and will in most cases 
throw them up clear of the battery, as before mentioned. T'wo 
screw chocks are employed, one on each side of the rudder; these 
being screwed will nip or hold the rudder in a central position, or 
will support it in any desired position, the chocks being more or 
less screwed up as may be required. 

Another part of the invention consists in a mode of manufacturing 
armour plates, for which pur the armour plates are to be rolled 
or formed with external parallel projecting rils or latticework, at a 
distance apart less than the diameter of a shot or projectile which 
would be thrown against a ship, fort, or battery protected or coated 
with armour plates, with the knowledge that the same would pass 
through the plating if of the ordinary construction. The patentee 

hieves it will be found as a general rule that balls or other projec- 
tiles less than 4in. diameter cannot be used with effect against 
armour plates such as are now employed, and, therefore, if the 
— projecting ribs or lattice work have a minimum space 

tween them of less than din. when using a like quantity of iron 
in each square foot of the plating, no shot or other projectile which 
would be used could enter between two neighbouring ribs or lattice 
openings, so as to strike the surface of the plate on which the pro- 
jecting ribs or lattices are formed, without first injuring one or both 
of two neighbouring ribs. In practice, when working according to 
the invention, the thickness of the plates on which the projecting 
parallel ribs are formed, and the thickness of the plate where the 
ribs or lattices are situated, may be greatly varied, depending on the 
— of iron to be used in each square foot of the armour plates. 

hus, supposing about the same quantity of iron is to be employed 
for each square foot as is now employed in making armour plates 
oo thick, then according to the invention, the thickness of the 
plates would be intermediate of the ribs about 3in. thick, with 
spaces between the ribs or lattices of about 3in. and 3hin., then 
where the ribs or lattices come the thickness should be about 6in. 
These dimensions, and also the quantity of iron used for each square 
foot of the armour plating, may, as above stated, be varied, keeping 
in mind, however, at all times, that the projecting ribs or lattice 
openings shall not be at such a distance apart as will admit a ball or 
projectile (which would be capable of penetrating the thickness of 
the armour plates between the ribs) to pass between two neighbour- 
ing ribs or lattice bars. 

Fig. 4 shows a transverse section of a portion of an armour plate, 
formed as above described. 





TREADWELL’S APPARATUS FOR DISCHARGING 
GUNS OR ORDNANCE. 


Tis invention, relating to apparatus for discharging guns, is b 
Professor Daniel Treadwell, of Cambridge, U.S. Ainslie d 

Fig. 1 is a sectional elevation of a portion of the breech of a gun, 
with the mechanism for closing the vent and igniting the primer 
attached thereto. Fig. 2 is a plan of the same; Fig. 3 is an end ele- 
vation of the same ; Fig. 4 is an elevation of the opposite end, and 
Fig. 5 is a separate view of the primer in section. 

The subject matter of the invention relates to the construction 
and mode of operation of the apparatus for discharging guns or 
ordnance, and is designed to obviate certain difficulties attending 
the modes of construction now usually employed, which will be 
briefly stated, in order to afford a better understanding of the con- 
ditions to which the improvements more particularly apply. In the 
guns now used, when the explosion of the charge es place, the 
vent, being open, permits a portion of the gas produced from the 
charge to escape through it during the whole time that the projectile 
is within the gun. This gives rise to certain difficulties. The 
gases within the gun thus escaping through the vent at the moment 
of explosion under an enormous pressure, and erhaps, also, by 
their chemical | agency, produce an erosion of, the surface of 
the metal within the vent, and rapidly wear and enlarge it so as 
to require it to be replaced, after a few hundred discharges, by an 
operation well known as “ bouching.” The vent, when new, has to 
be sufficiently large to ensure its being kept free from clogging, and 
from its further rapid enlargement, the proportion of the charge that 
escapes through it becomes very considerable in guns firing the 
ordinary round shot with windage, and the evil is tly aggra- 
vated both as to the amount of waste of charge and wear of vent 
by the greater pressure of the gases in the gun, where an elongated 





itself to the socket }, and the = when it is fastened down 











€ fiea~ut 
projectile is fired without windage, as in the case with modern rifled | 
gups. The escape of this amount of gas from the vent, in addition 
to the wear and waste produced, is also very prejudicial when the 
gun is fired with the breech in some confined space, such as the 
casemate of a fort or the between decks of a ship of war, where the 
fire is dangerous, and the smoke becomes a serious inconvenience to 
the gunners. These difficulties are obviated by the employment, 
upon the exterior of the gun, of certain devices which enclose the 
vent and primer with sufficient strength to retain the gases of the 
discharge, and which can be readily removed and replaced to permit 








all the operations of loading and priming, or to enable the vent to be 


used in the usual manner in case of accident to the vent stopper, or | 
| cluding MM. Arago, Lacroix, Libri, and Sturm, met to examine a 


the absence of proper primers. These devices consist substantially 
in forming upov the exterior of the vent a recess or receptacle for 


containing a fulminating primer, and employing therewith a sett cr | 


plug called a vent stopper, which closes it and is confined thereto by 
some efficient means, as will be hereafter described, and a fulmi- 
nating primer provided with a casing of thin copper or other 
suitable sore that, by its expansion against the sides of the 
recess or vent, closes the joint to the escape of the gas; the primer 
being ignited by a blow applied to the exterior of the sett by a 
lock or otherwise. 





A represents a portion of the breech of the gun containivg the 
touch-hole or vent, as it is called, and to which the apparatus for 
closing the vent and igniting the primer is attached. B is a steel 
plug screwed into the gun as shown, forming a vent-piece through 
which the vent a, a, is bored, which also extends through the walls 
of the gun to the calibre, as is shown. The upper or outer part of 
the vent is enlarged, to form a recess or chamber 8, into which the 
priming cap J is placed, as is seen in Fig. 1, which will be hereafter 
more particularly described. C is a strong lever called a sett stock, 
which is jointed at one end to the stud D, which is screwed into the 
gun, as shown, or otherwise connected with it, which permits the 
other end of the sett stock to be turned back from the vent out of 
the way. In that part of the sett stock that comes over the vent is 
fitted a steel sett or bolt or punch ¢, the lever end of which fits close 
in the socket b of the vent-piece, as shown, and the other end of 
which passes up through the sett stock, and is secured to it by a 
screw collar e. ‘The sett is made with a shoulder that bears against 
the under side of the sett stock, as shown, and is fitted into it 
loosely, so as to have a little play to enable the sett to adapt 


upon them. This sett serves the purpose of a vent stopper and 
a striker for igniting the primer. ‘This end of the sett stock is 
held down by the button E, which isa disc of steel having a segment 
cut off from one side, as shown, and rotating upon a steel bolt F 
as a centre, which secures it firmly to the gun. This button rests 
upon a lockpiece G, which is either fastened upon thegun as shown, 
or made in one piece with it if preferred. Upon its under side it is 
made for a part of its circumference in the form of a helical wedge 
or incline, like a portion of square screw thread as shown at g. 
When the button is turned by the handle /, the inclined surface g 
passes over the lip A of the sett stock (which is also bevelled trans- 
versely to correspond to it) and forces the sett e down upon the 
priming cap J and holds it firmly against the force of the discharge 
of the gun. I is the hammer by which the blow is given to the sett 
c to ignite the primer. It is jointed at ¢ tothe stud K, which is 
screwed iuto or otherwise attached to the gun, and is worked by a 
lanyard L in the same manner as the cannon lock in common use. 
J is the primer, which is also shown separately in Fig. 5. It is made 
of two discs of copper, the upper one of which, j, is made thin and 
has its edge turned down outside, the lower one & fitting closely to 
it. Between these discs the fulminate m is placed. In the centre of 
the disc & is a small hole into which the quill or paper / is fixed for 
holding the priming powder in the usual way, which is inserted 
into the vent. The outside of the disc 7 is made of a diameter to fit 














! gas. After firing the gan the hawdle /of the bution F is turned to the 


position showu in Fig. 1, releasing the sett stock, which is then 
thrown back out of the way, and the discs j and & of the exploded 
primer are removed by the priming wire or other instrument for the 
purpose carried by the gunner, by thrusting it through the centre of 
the Nay disc, and through the hole of the lower one, in which the 
quill / is fixed, by which means they may be removed with facility. 

Fig. 6 is a view, enlarged, of another form of primer, which may 
be employed in place of the one described above. Fig. 7, a section 
through the same inverted. a? is a cap of thin sheet copper or other 
suitable metal by the expansion of which the joint between the re- 
cess and the sett bolt is closed at the instant of firing; & is a short 
cylinder of paper which serves as a packing between the cap a? and 
a stout cylinder c* of copper or other metal, the object of which is 
to explode the percussion pellets /?; the powder A? is kept in place by 
a disc of paper g*. 





Lumtry’s Rupper.—Since the Columbine left Sheerness some 
few weeks ago on particular service Lumley's new patent rudder, 
with which the vessel is fitted, has been thoroughly tested at sea, 
and is declared by the authorities to be a complete su at least 
50 per cent. being gained over the old rudder, both in time of turning 
and in the diameter of the circle. This rudder wa- illustrated in 


| Tne Enerneer of December 12th, 1862, vol. xiv. p. 345. 


Tue Sours Essex Waterworks Company.—The South Essex 
Waterworks Company, established for conveying the pure water 


| obtainable from Grays, Essex, to the surrounding neighbourhood 
| and eventually to London, advertise for additional, share subscrip- 
| tions to accelerate the 
| Brentwood, Warley, an 
| that to Romford, Ilford, Barking, and other places between Grays 
and the east-end of London is now to be proceeded with. 


rogress of their works. The service to 
places adjacent has been completed, and 


Tue 62 Exurerrion Buirtpine.—As some curiosity is felt to know 


| the quantities of bricks and other materials employed in the con- 


struction of the Exhibition building, the following statistics will be 
read with interest :—“ Bricks, 17,250,000; lime, 5,611 cubic yards; 
sani, 18,352 cubic yards; ballast, 8,632 cubic yards; cement and 
plaster, 47,105 bushels; cast iron, 4,953 tons; wrought iron, 
2,269 tons ; timber, 439,178 cubic feet, 2,288,722 lineal feet 9 by 3in. 
battens, deals, and planks; stone, 62,831 superficial feet, 6 thick and 
under, ditto 6,877 cubic feet; zinc, 225,864 superficial feet ; lead, 
74 tons 14 cwt. ; felt, 623,000 superficial feet ; slating, 71,260 super- 
ficial feet ; glass, 216,808 panes, containing 667,542 superficial feet ; 
putty, 95 tons 16 cwt. ; nails, 193 tons 12 cwt.; cash paid in labour, 
£138,348.” 

Exrraorpinary CaLcutators.—On the 3rd of July, 1839, some of 
the eminent members of the Academy of Sciences at Paris, in- 


remarkable boy, whose powers of mental calculation were deemed 
quite inexplicable. The boy, named Vito Mangiamele, a Sicilian, 
was the son of a shepherd, and wasabout eleven years old. The 
examiners asked him several questions which they knew, under 
ordinary circumstances, to be tedious of solution—such as the cube 
root of 3,796,416, and the tenth root of 282,475,249; the first of 
these he answered in half a minute, the second in three minutes, 
One question was of the following complicated character:—‘* What 
number has the following proportions, that if its cube is added to 
five times its square and then 42 times the number, and the number 
40 be subtracted from the result, the remainder is equal to 0 or zero?” 
M. Arago a this question a second time, but while he was 
finishing the last word, the boy replied, “The number 5!" Such 
cases greatly puzzled ordinary mathematicians. Buxton, Colburn, 
and Bidder have at different times exhibited this unaccountable 
power of accounting. Jedediah Buxton, although his grandfather 
was a clergyman and bis father a schoolmaster, was so neglected in 
his education that he could not even write; his mental faculties 
were slow, with the one wonderful exception of his power of mental 
arithmetic. After hearing a sermon he remembered and cared for 
nothing concerning it except the number of words, which he had 
mul during their delivery. If a period of time or the size of an 
object were mentioned in his hearing, he almost unconsciously began 
to count how many seconds or how many hairs’-breadths there were 
in it. Hewalked from Chesterfield to London on purpose to have the 
gratification of seeing George II.; and while in the metropolis he was 
taken much notice of by the members of the Royal Society. On one 
occasion he went to see Garrick in Richard /1I., but, instead of 
attending to the performance in the usual way, he found occupation 
in counting the number of words uttered by each performer. After 
stridir g over a field in two or three directions, he would tell the 
number of square inches it contained. He could number all the 
pints of beer he had drank at all the houses he had ever visited 
duriug half a century. He once set himself to reckon how much a 
farthing would t to if doubled 140 times: the result came out 
in such a stup ber of pounds sterling as required 39 
omy of figures to represent it. In 1750 this problem was put to 

im: to find how many cubical eighths of an inch there are in a 
quadrangular mass measuring 23,145,789 yardslong, 5,642,732 yards 
wide, and 54,965 yards thick; he answered this, as all the oihers, 
mentally. On one occasion he made himself what he called “ drunk 
with reckoning” the following :—“In 200,000 million cubic miles, 
how many grains of eight different kinds of corn and pulse, and 
how many hairs one inch long?” He ascertained by actual count- 
ing how many of each kind of grain, and how many hairs an inch 
long, would go toan inch cube, and then set himself about his 
enormous self-imposed task. He could suspend any of his problem» 
for any length of time, and resume it at any poiut where he left off, 
and could converse on any other subjects while thus employed. Hw 
could never give account of the way in which he worked out hiv 
problems ; nor did his singular but exceptional faculty bring him any 
other advantage than that of being invited to the houses of the 
gentry as a kind of show.—Zerah Colburn, who excited much 
interest in London in 1812, was a native of Vermont, in the United 
States. Atsix years old he suddenly showed extraordinary powers 
of mental calculation. By processes, whch seemed to be almost un- 
conscious to himself, and were wholly so to others, he answered 
arithmetical questions of considerable difficulty. When eight years 
old he was brought to London, where he astonished many learned 
auditors and spectators by giving correct solutions to such problems 
as the following:—“ Raise 8 up to the 16th power; give the square 
root of 106,929; give the cube root of 268,336,125; how many 
seconds are there in 48 years?” ‘The answers were always given in 
a very few minutes—sometimes in a few seconds. He was ignorant 
of the ordinary rules of arithmetic, and did not know how or why 
particular modes of process came into his mind. . On one occasion 
the Duke of Gloucester asked him to multiply 21,734 by 543. Some- 
thing in the boy’s manner induced the Duke to ask how he did it; 
from which it appeared that the boy arrived at the result by multi- 
plying 65,202 by 181, an equivalent process; but why he made this 
change in the figures neither he nor any one else could tell. Zeral 
Colburn was unlike other boys also in this, that he had more than 
the usual number of toes and fingers, a peculiarity observable alsv 
in his father and in someof his brothers.—An exceptional instance is 
presented in the case of Mr. Bidder, of this faculty being cultivated 
to a highly useful purpose. George Parker Bidder, when six years 
old, used to amuse himself by counting up to 100, then to 1,000, then 
to 1,000,000. By degrees he accustomed himself to contemplate the 
relations of high numbers, and used to build up peas, marbles, avd 
shot into squares, cubes, and other regular figures. He invented 
processes of his own, distinct from those given in books on arith- 
metic, and could solve all the usual questions mentaily more rapidly 
than other boys with the aid of pen and paper. When he became 
eminent as a civil engineer, he was wont to embarrass and baflle the 











the recess 6, of the vent piece, as is shown in Fig. 1, where the parts 
are shown in position, and when the gun is fired (by striking the 
top of the sett c with the hammer I, or otherwise), the explosion of 





the fulminate m expands the flange of the disc j, against the sides 
of the recess 4, and effectually closes the joint to the escape of the 


Parliamentary counsel on contested railway bills, by confuting their 
tat ts of figures almost before the words were out of their 
mouths. In 1856 he gave to the Institution of Civil Engineers an 


interesting account of this singular arithmetical faculty—so far, at 
least, as to show that memory bas less to do with it than is generally 
sup ; the processes are actually worked out seriatim, but with « 
rapidity almost inconceivable.—Chambers’ “ Book of Days.” 
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THREE-CYLINDER EXPANSIVE ENGINES. 
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LETTERS TO THE EDITOR. 
(We do not hold wurselves responsible for the opinions of our) 
Correspondents.) 


THREE-CYLINDER EXPANSIVE ENGINES. 


Sm,—In your paper of 26th inst. 1 find, in the report of trial 
of the steamship Italia, it stated that the maximum amount of steam 
that can he given to engines is one-fourth of the stroke 

Is it prudent in steam navigation to havea position of engines in 
which the steam is entirely cut off from the cylinders (for all avail- 
able purposes), as shown in the accompanying diagram ? 

Newcastle-on-Tyne, 20th June, 1863. F. W. Wren. 





CENTRIFUGAL PUMPS. 


&m,—Enclosed we have the pleasure to hand you copy of a letter 


the subject of the communicaion prepared by Mr. D. K. Clark, on 
Centrifugal Pumps, and which is largely circulated on the Continent 
asa “Report by the English Admiralty on Centrifugal Pumps ” 
To your leading article of 19th June last, page 351, you clearly 
showed how exceedingly incorrect Mr. Clavk’s “ report” is, espe- 
cially pointing out the numerous errors into which he has fallen— 
one of them a simple arithmetical blunder, by which he has omitted 
to add ten tons of water per minute to our discharge, or more than 
one-tenth of the pump’s total delivery ! 

The accompanying letter from the Admiralty now proves to what 
an extent. impudent falsehoods are carried. ‘The case must be a bad 
one that requires a resort to such proceedings; however, we leave 
the public to draw their own conclusions as to the “report,” and the 
veracity of those who circulate it. 

Essex-street Wharves, Strand, 

July 7, 1863. 


Gwynne AND Co, 


(Copy.) 
Admiralty, 3rd July, 1863. 
GentLtemen,—With reference to your letter of 17th ult., calling 
attention to a printed document in circulation on the Continent, pur- 
porting to be a report from the British Admiralty on centrifugal 
pumps, I am commauded by my Lords Commissioners of the 
Admiralty to acquaint you that the report in question is not one 
from this department, and that no authority has been given by their 


lordships to any person to publish a report in their name on the | 


subject,—1 am, Gentlemen, your very humble servant, 
(Signed) 
Messrs, Gwynne and Co., Essex-street, Strand. 


C. Paqer. 





INDIAN RIVER STEAMERS. 


Sm,—I have read with much interest Mr. Leys’ paper on this | 


subject iv your last number. He states with great fairness what 
has hitherto been attempted in the navigation of the Indus, but the 
plan he himself proposes seems to me to be so mistaken, aud se 
Certain to result ia failure, that I am induced to write a few lines on 
the subject. 

A length of 240ft. is much too great for a steamer on the Indus. 
In the low season, which is the time of greatest traffic, it would be 
useless on the upper part of the river: I doubt if it could navigate 
it at all. I have. spoken with many mea who have commanded 
steamers ou the Indus, and they have all been of the opinion that 
200ft. is the maximum leogth that a steamer shou'd have on that 
river, and that 18 'ft, is better. The engines proposed by Mr. Leys 
will have little more than 400 indicated lhorse-power. Now, tho 
steamers built by the Government, the indicated horse-power of 
which Mr. Leys estimates at 400, and which have a speed of above 
twelve miles av hour without a barge in tow, find two 70-ton 
barges, or one 150-ton barge, quite as much as they can tow. Lam, 
theretore, quite certain that Mr Leys’ steamers will be quite inca- 
pable of conveying and towing 400 tons of cargo up the river. The 
shape of the proposed steamer, with straight sides for two thirds of 
its length, is a very bad foru: for speed. It would be far better to givea 
greater beam, and tiper the sides the whole distance from the mid- 
Ship section to the ends. High-pressure vou-condensing engines 
are, in my opinion, a mistake, and an efficient filtration of the 
wa'er impracticable, but I will not enlarge on that subject. 

I am of opiuion that towing on the Indus is altogether a mistake. 
It is certain that a steamer with barges ia tow is far less manageable 
on such a river as the Indus than one which could carry all its 
cargo on board itself. Now, all experience of the river up to the 
present time tends to show that no steamer can be depended on to 
tow, on ap average, more than 200 tons up the river, and this 
amount of cargo is, I believe, founci to yield a fair profit. It appears 


to me, therefore, that the problem to be solved is to provide a. 


steamer, not more than 2U00ft. long, capable of carrying 200 tons, on 
a draught of 3ft. Gin., at a speed of eleven to twelve miles an hour, 














and I think there would be no difficulty in constructing such a 
steamer. ALFRED WAEREN, 


Late Engineer to the Indus Steam Flotilla. 


FLOATING DOCK AT SOERABAYA, JAVA. 


S1m,—I observe in your number for the 23rd of January anotice of the 
successful launching of a large iron floating dock at this place, which 
dock had been built from the designs of Mr. R. W. Thomson. How 
much originality of design there may be in the dock [ will not pretend 
to say, but it is that geutleman’s first attempt at dock building. and I 
will only express a hope that if ever heshould be entrusted with build- 
ing another he will be more successful than in the present instance. 
The dock was bu'lt at Glasgow, I believe, by Messrs. Randolph, 
Elder, and Cc., and wes afterwards put together at Grissee, a place 
about nine miles from this town, along the coast. It was launched 
well enough, and remained floating about two months upon a 
draught of about 2it. of water, during which time the fittings were 
attached, In February it was brought to the roadstead here, and an- 


| ade : ; » dese 
i : a six water. Lustead of proving the trustworthiness 
we have received from Rear-Ad-airal Lord Clarence Paget, Secre- | chored in six fathoms wat ol I $ 


tary of the Admiralty, in reply to a letter we addressed to him, on | 


of the dock in shallow water first, or at least proving the pumping ma- 
chinery, it was immediately, as 1 have stated, brought into deep water, 
anchored, and then immediately sunk to receive a small steamer, the 
Prince of Orauge. 


Prince of Orange was drawn iu by the rush of water, and narrowly 
, : 1 
escaped destruction, or at least considerable damage, The pumps 


draw at all at this speed. The dock continued sinking wotil it 
rested upon the muddy bank over which it bad fluated, and this 
in spite of Mr. Thomson's assertion that his dock could not 
sink. 

The moorings of the dock proved also insufficient ; it swung back- 
wards and forwards upon the sloping bank on which it had grounded 
uvtil it had worked itself into a bole, aud thus anchored itself se- 
curely euough. In the meantime the person who had undertaken to 
put it together here—the managing director of the steamboat com- 
pany which carries all the Dutch mails in the East, aud therefore a 


pected—attached three steamers to it, aud endeavoured to haul it up 
the sloping bauk into shallow water. ‘This, of course, failed, aud 
since that time, now a month aud a half ago, many fruitless endea- 
| yours have been made to raise the dock, all of which have failed. 
| Lighters have been attached, but they have only broken the chains 
used, and torn large holes in the plating, thus rendering the chance 
of ever raising it still more remote; while the mud which 1s con- 
| stantly accumulating round it, and which is now about 8ft. high all 
round, tends to fix it still move firmly. , 
The causes of these failures are, in my opinion, too great pursi- 
mopy of material, with defective construction - carelessness in 
putting together, with defec.ive pumping machiuery. There is now 

| a similar dock building for the Government for Batavia, which 
exceeds this in weight by about 50 percent. Then, ip the con- 
struction of this one, the usual gusset stays, requiring a piece of 
plate with six or eight rivets, have been supplanted by a simple piece 
of flat bar iron, secured by two rivets, accordiug to Mr. ‘Thomson’s 
design, The work has alo been rivetted up in a disgraceful 
manner, excepting in the underside of the bottom; the plates were vot 
drawn properly together, some seams gaping wide evough to admit 
the tips of the fingers, which seams were made good by 
wooden wedges, while hundreds, and, perhaps, thousands, of rivets 
| might be shaken with the fiugers. ‘These causes, combined with 
‘ defective pumping machinery, are quite sufficient to account for 
what has occurred. ‘The loss of this dock is not only a loss to 
those immediately concerned, but will, L fear, have a very preju- 
| dicial effect upon undertakings of a similar character in general. 
Distrust is here so rampant, aud the field for joint-stock operations 
so extremely limited by the ultra conservative system of the Dutch 

| Government, that, until quite lately, joint-stock compauies were 
| que unknown, About three years ago a boat company started, to 
receive goods from ships in the roadstead and deliver them in the 
| river, which was very successful, paying the first year, I think, 42 
percent. But, with usual Dutch caution, the compimy was afraid 
to extend its operations by increasing its capital, which cailed a new 

| company into existence. This one has also succeeded, and pays 
this year a dividend of 16 per cent., aud carries 16 per cent. to the 
reserve fund: 
been found nowhere but amouz Datcimen. The Dock Company 
was in the meantime formed, the Goverument taking shares to the 

| extent of, I think, 200,000 rupees, to encourage the promoters in 
| their design; from which war ships would derive as much benefit 
; as merchantmen. The ruin of this company, by the sudden and 
| entire loss of all its property, will, however, put a decided stop to 
| what promised to be the commencement of a better state of things. 
Capital will continue to be boardéd or sent home to Holland, or 
must seek investment in houses, thus increasing the enormous rents 
which are now paid—that being almost its only outlet—land 
belonging entirely to Government, and never being sold; while the 





This operation showed its worth, or rather want | 
of it, for the dock immediately sauk, and that so rapidly that the | 


| 
were immediately set to work, but for some reason or other the 
engines could not be got to goat more than 3) revolutions per | 
miuute, instead of 6), aud the pumps being centrifugal wouid uot | 


an amount of prudence which, I think, would have | 





person from whom something more sensible might have been ex- | 


commercial failures of the last two years prevent private capitalists 
entrusting their surplus means to those engaged in trade. 


JAVA. 
Soerabaya, Java, May 10th, 1863. 





LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Guimpxatt, Juty 8. 


(Sittings at Nisi Prius, before the Lonv Cuter Justice and a Special 
Jury.) 
SAXBY ¥, STEVENS, 

Tuts, although a patent case, was one of singular interest, and 
may be said, indeed, indirectly to involve the interests of human 
life itself, the object of the alleged invention being to prevent or 
diminish the danger of those accidents on railways which cause too 
frequently such terrible loss of human life. Every one is aware that 
these accidents arise most often from the mistakes of signalmen or 
pointsmen; and most persons who have travelled by rail have had 
at times their attention directed to the peculiar system of signals and 
points, with many-coloured signal-lamps and the arms of semaphore 
signals, and perhaps, now and then, have had a dim idea, when they 
saw a train stopped, shunted, or: hifted, of the immense importance 
of all this apparently complicated system, and the awful results 
which might follow on any casual disarrangement of the apparatus ; 
and, perhaps, may have had their apprehensions verified next 
morning by an accouut of some fearful catastrophe arisiug from 
some such cause. It will uot be wondered at that mechanical 
ingenuity should have been tasked tu the utmost to avoid these 
dangers, and preclude the possibility of disarrangement in the signal 
apparatus ; and the plaintiff had taken out a series of patents, begin- 
ning in 1854, with a view of securing this great object. The gist 
of his alleged invention, perhaps, may be thus shortly summed up, 
the connecting the signals and points by one and the same move- 
ment, and tbat a self acting movement, caused by the passage of the 
train itself. ‘The idea, it will seen, at once is simple and effectual if 
capable of being carried out; and the degree in which it had been 
carried out and invented by the plaintiff was the question now in 
litigation. In 1856 the plaintiff, describing himself as of * Brighton, 
Sussex,” took out a patent for an invention of a “ mode of working 
simultaneously the points of signals of railways at junctions to 
prevent accidents,” describing his invention as follows :— 

“This invention consists of an arrangement of mechanism by 
which the switches or points, the signal lamps, and the arms of 
semaphore siguals, a3 used on railways, may be simultaneously 
actuated by one movement, and in such a manner that the points 
cannot be wrong when the signals are right, nor the signals wrong 
when the points are right. Hitherto the signal lamps and the arms 
of the semaphore signal, or telegraph, have been actuated by one 
movement of the hand of the signalman, while, by an arrangement 
of stirrups for the feet, he was enabled to adjust the points; but 
this arrangement has led to serious accidents, from want of proper 
connexion betwen the points, which shift the carriage from one 
line to another, and the signals which indicate to incoming trains 
the safety of proceeding, for while the signals have been right, the 
points, os switches, have been wrong, or vice versd, causing collisions 
and other accideuts. By the simultaneous action of my arrange- 
ment much greater certainty and safety are attained, and the use 
of pedals, or stirrups, for the feet of the signalman are dispensed 
with.” 

And the nature and importance of the invention was more parti- 
cularly described as follows :— 

“This invention consists of certain mechanical arrangements, 
whereby the danger hitherto resulting from the points and signals 
being actuated by different persons, or by a motion of the feet as 
well as the hands of the sigualman, is avoided. In many instances 
accidents upon railways have occurred through the negligence, or 
even the absence, of the man to whom the charge of the pvints has 
been entrusted in such cases—although the sigaals may be right, 
and indicate to the engine-driver that the line is clear, in 
consequence of the points not being properly set, the train will 
be ei her directed upon a wrong line or into a siding, and an ac- 
cident occur before the driver is aware that his train has gone 
wroug. Inthe signal apparatus now in use upon some lines of 
railway the semaphore sisuals and signal lamps are actuated 
by a stirrup put in motion by the foot of the sigualman, while with 
his hand he actuates a lever which sets the points. The danger of 
this arrangement is, that should the attention of the signalman be 
required to more than one train, as is frequently the case, while 
setting the signals for both he may forget the points, and an accident 
arise from tnat cause. And by the present invention the semaphore 
siguals, the coloured lamps, and the points, are all actuated by the 
siugle motion o! a lever, thus rendering the duties of the signalman 
of the most simple character, aud thus making it impossible for an 
accident to arise from the signals and the points differing.” Our 
readers are aware that there is at every station a junction signal- 
post, which supports semaphore signals and lamps, —sometimes red, 
sometimes blue or green, —at a sufficient elevation to be visible at a 
considerable distance up and down the lines, with a framing on 
which is placed a stage or platform on which the signalman stands, 
the height at which he is placed giving him an uninterrupted view 
over the lines of railway under his care; and upon this stage 
or platform are fitted “a pair of levers which actuate the sema- 
phore signals, lamp-, and points of the up and down lines, and also 
a pairof levers by which the signals and lamps only may be set 
without disturbing the position of the poiuts” The signal lamps 
used by the plaintiffs are of their own construction, under a patent 
of 1851, and the different coloured glasses are caused to rotate by 
meaus of hand levers, aud are thus brought betweea the flume of 
the lamp aad the plain or uncloured lenses or bull’s-eyes. The 
details of ihe invention, however, are past all powers of exp!ana- 
tion or comprehension without the aid of drawings aud models; and 
though it is worth while to give a general idea of the complexity of 
the apparatus and arrangements on which our lives depend when 
travelling by railway, it would, it will be seen, be hopeless and useless 
to attempt to enter further into the mechanical part of the matter. 
Reverting rather to the history of the case, it may suffice to state 
that in 1858 the plaintiff took out another patent for improvements 
in his invention, the object being an apparatus for self-acting distant 
siguals on railway lives to lock simultaneously the signals at the 
junctions, or main and branch lines, and especially to secure this 
result—that when the main line distant signal is set to “all right,” 
it shall by a self-acting movement “lock the levers,” so as to pre- 
vent them from being moved; and in 1860 he took out another 
and final patent for apparatus perfecting his invention. In the 
same year a gentleman named Chambers took out a patent to secure 
the same object, but its nature and the distinction, if any, between 
his invention aud that of the plaintiff, involve chemical details into 
Which we cannot enter. It appeared that in 1859 the defendant 
had been employed to effect the object at the Willesden junction of 
the Loudon and North-Western line, where the Governmeut in- 
specwr insisted that there snould be some signal arrangemeut com- 
prising the “ locking apparatus,” under which, when the signal was 
“all right,” the levers should be locked and held fast, so as to 
prevent the “ points” from being moved. In 186) the plaintiff was 


| employed at the Victoria station with the same object, and there, it 





was said, perfected and worked out his invention. ‘The defendant 
had since then erected some apparatus with the same object at 
various statious—Sirood, Yeovil, Welwyn, &c, and these were 
alleged to be infringemeuts on the plaiutiif’s patent. Such was the 
cause which now came ou for trial before a jury of London 
merchants ; and, it will be seen, it illustrated in a striking mauner 
the manifest iuaptitude of such a tribuual for the trial of a case in- 
volving the most intricate and perplexing mechanical details. 

Mr. Bovill, Q.C., Mr. Hindmarch, Q.C., Mr. Macrory, and Mr, 
Talfourd Salter appeared for the plaintiff; Mr. Grove, Q.C., Mr. 
Goodeve, Mr. Keane, and Mr. Bridgeman were for the defendant. 

The floor of the court was occupied by large models exhibiting 
a line of railway with a junction station and all the signal lamps 
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and posts, and the apparatus of points and levers, most admirably 
and ingeniously—but, to the uninitiated, unintelligibly—repre- 
ted. . 

“— Bovill, in opening the case for the plaintiff, entered most 
zealously aud elaborately into the explanations of all the mechani- 
cal details of the models, further illustrated by the aid of photo- 
graphic drawings in the hands of the jury. For an hour anda 
half the learned counsel laboured away with upflagging energy to 
make the jury understand, but as he went on it was lamentably 
apparent that the more he laboured to make them understand the 
less they understood or were likely to understand, and that indeed, 
as he proceeded, and the case became more and more involved in 
intricate details. they became more and more hopelessly bewildered. 
‘At last, as the learned counsel was entering in the most lively 
marner on a new feature of the invention, ; 

The Lord Chief Justice, in mercy to the jury and the parties, re- 
marked that if it was necessary to enter into all these details it 
certainly would be useless, for it would be impossible that the jury 
should understand them and carry them all in their heads. 

Mr. Bovill said he had himself felt this difficulty; but then it 
was of course necessary, if the jury were to try the case, to en- 
deavour to make it ictelligible to them, and with that view these 
snechanical details were essential. And, accordingly, away went 
the learned counsel again, plunging into details more and more in- 
tricate and involved, all about “‘cogs” and ‘‘ levers,” and “ bars,” 
and “ nuts ;” and at last, when he came to explain the alleged in- 
vention of Mr. Chambers, and the distinction between it and that 
of the plaintiff, calling for a new set of models, 

The Lord Chief Justice again interposed, and said,—Surely, if 
a case were needed to give the coup de grace to our present system 
of trying these patent cases before a jury, this case must suffice for 
that purpose. If the jury were a body of engineers and mechani- 
cians, it might be possible that they should understand it; but, as 
it is, it is hopeless. ; 

Mr. Bovill repeated that he quite felt the difficulty, and if even he 
himself, after long and laborious study, had found the greatest diffi- 
culty in understanding it, he could not help despairing of the jury 
being able to do so, Still, there they were, and all he could do was 
to do the best he could; and so once more the learned counsel set to 
work and went on a litile longer, when 

The Lord Chief Justice again interposed, and said,— Would ‘it not 
be better at ouce to refer the case to some person skilled in patents ? 

Mr. Bovill.—No doubt, my Lord, it would be infinitely better to 
do so. , 

Mr Grove quite concurred, and assured his Lordship ard the jury 
that they had not got half to the end, and that there were a great 
many more “ points.” 

The Lord Chief Justice said that both the learned counsel must be 
well aware that after many hours and days of wearing labour on 
the part of the jury it would really be a “toss up” which way the 
verdict should be; and this was hardly a satisfactory result either to 
these suitors or all the other suitors of the court. If the case went 
on it would take up the rest of the sittings, and after all end most 
unsatisfactorily—probably by an adjournment till next November. 

Mr. Bovill said that was no doubt true, and even in the hands of 
an experienced and skilful referee, these patent causes took up many 
days, and even weeks. He remembered one which had been referred 
to his learned and able friend, Mr. Lush, an’ took up, he believed, a 
fortnight; and another, referred to Mr. Montague Smith, which took 
up quite that time. 

‘ne Lord Chief Justice observed that, in the hands of such 
gentlemen, well skilled in such subjects, and acquainted with such 
cases, the case would, at least, end satisfactorily, in a decision in 
which both parties had confidence; whereas the present mode of 
trial was really hopeless. 

Te learned counsel on both sides cordially concurred in that view, 
and, after consulting with their clients, agreed to refer the case to 
Mr. Montague Smith, Q C. 

The Lord Chief Justice then dismissed the jury, to their manifest 
satisfaction. 

As we have recently reported a great patent case, “ Betts v. Men- 
zies,” which, after having been tried three times, with contradictory 
verdicts, and an appeal to the House of Lords on the law, and which, 
after some five or six years of litigation, has just been sent 
to a new trial, to re-commence a similar costly career of legal 
inquiry under the system of trial by jury, we may, perhaps, be 
permitted to say that our own observationamply confirms that which 
the learned counsel stated to be the universal opinion of the profes- 
sion—the utter unfitness of ordinary trial by jury for such cases, and 
the urgent necessity of some new tribunal for the purpose. 


PARLIAMENTARY INTELLIGENCE. 


HOUSE OF COMMONS, Wepnespay, Juny 8, 1863. 
ANCHORS AND CHAIN CABLES BILL. 

Mr. Laren, in moving the second reading of this bill, said, that 
having had some experience of the difficulty of ensuring the good 
quality of anchors and cables, he had come to the conclusion that 
legislative interference for that purpose was called for. In tbat 
opinion he was supported by the great body of the mercantile 
classes, and also of the chain and cable manufacturers. Evidence 
had been given before a committee of that House, a few years ago, 
showing the necessity for a measure like the present. Great risk 
to life aud property was caused by the use of defective anchors and 
chains. The object of this bill was, therefore, to provide that ma- 
chinery for testing the quality of those articles should be established 
in different part of thecountry, and that licentes should be granted by 
the Board of Trade to corporate or other bodies for the erection of 
such testing apparatus. He did not intend to interfere with tne 
manufacture of cables and anchors, and he proposed that the Board 
of Trade should appoint a competent engineer to see that the proving 
machinery was kept in good order. ‘The bill would render it 
uulawful for makers and dealers to sell unproved anchors and 
cables, and would require every British vessel 10 be equipped 
with stamped anchors and cables. The measure would not 
have a retrospective effect, but would, if passed, come into 
operation on the first of January next. The hon. member for Nor- 
thumberland desired that power should be given to corporations to 
raise money for the erection of testing machines, and he saw no 
objection to the introduction of a clause having that object. He had 
no doubt that testin: machines would be placed in all the principal 
towns where they would be requisite for the proper carrying out of 
the bill. That would be a great advantage to the small shipowners, 
for whose benefit such a measure as this was most necessary. The 
larger shipping companies were better able to protect themselves in 
this matter; and, indeed, a system was practised by Lloyds’ under 
which anchors and chains were now subjected to proof. Yet one- 
half of the shipping of the country was not passed at Lloyds’, and 
Lloyds’ themselves required such’ a test only in the case of first 
class vessels. If, however, this bill passed, every master, ailor, or 
passenger would know that he was going on board of a ship which 
would be properly provided with ground tackle. He was sorry to 
have had an intimation that the President of the Board of Trade 
meant to oppose this measure, and he hoped the right hon. gentleman 
would change his intention. The bill wouid give much less trouble 
to the Board of Trade than any other matter which that department 
ne — its ae while - the same time it would have a bene- 
cial effect in regard to the safety of life and property. 
therefore, to move its second in. — es 

Mr. Cave, in rising to second the motion, hoped the House 
would not pronounce a decision adverse to the principle of the bill. 
This was analogous to those cases, common to all trades, in which 
the makers of genuine and valuable articles sought the protection of 
the Legislature against the makers and vendors of worthless and 
Spurious imitations ; and the public in general asked for protection 
in a matter in which they could not protect themselves. The 
objections taken aguinst the bill on a former occasion were twofold 
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—the first against compulsory testing itself, the second against 
Government interference. With regard to the former, it might be 
enough to say that underwriters, shipowners, and manufacturers all 
agreed that the badness of iron cables and anchors was a great and 
growing evil, and were doing their best to put an end to it; and 
though inconvenience would doubtless be felt at first in sending 
articles already manufactured and disposed of to be tested, that was 
an inconvenience which would gradually die away, and anything 
was better than the continuance of a practice so destructive to 
human life as the use of bad cables and anchors had been. It had 
been said, and might be again, that you might as well exercise 
supervision over ropes and rigging ; but those were matters upon 
which a sailor might judge for himself, whereas it was perfectly 
impossible for him to judge of the quality of a painted chain cable 
or anchor, and his life might be sacriticed by the criminal parsimony 
of his employer. Well, then, it was objected that many people were 
killed on railways, but that there was no proposal to test the iron 
used for’rails or wheels. That was only half true. Railway companies 
had to pay heavily for the privilege of killing passengers for the sake 
of economy. Evidence was taken in such cases of the quality of the 
iron; whereas when a ship went down at sea no such evidence could 
be obtained, and if the owners wero covered by insurance they lost 
nothing, but the poor men lost their lives, and their families lost 
those who earned their bread, and were too often thrown upon the 
parish. Then it was said that each link must be stamped, or else 
fraud might take place. No doubt fraud might take place, as it 
probably did in the case of gold and silver marks, but it would 
sel.lom be worth the risk in the case of iron cables, and certain 
lengths might be stamped at each end without any difficulty. But 
was Government interference necessary ? Might notall this be left 
to Lloyds’ committee and private enterprise ? Lloyds’ regulations 
were most valuable; but Lloyds’ was a company of private indi- 
viduals, and their recent regulations might be rescinded by subse- 
quent regulations. Besides, a very large number of ships were not 
classed at Lloyds’ at all. Whereas, if this bill became law any 
vessel on a voyage with untested chains and anchors would be ou 
ap illegal voyage, and would forfeit her insurance just as a pas- 
senger vessel with an insuflicient number of boats now does. This 
bill extended the practice towards that considered necessary for 
Government vessels, but only partially so, for Admiralty anchors 
were proved by fire and water as well as by strain, and in 
Admiralty cables the practice of filling the links with heavy stay 
pins of inferior iron was restrained. If this bill passed he believed 
that private eaterprise under Government inspection would be quite 
sufficient to furnish and work testing machines to carry the law into 
operation, and he intended in committee moving an amendment in 
clau-e 1 to that effect; but he was quite sure that the principle of 
the bill met with almost universal approbation, and that the pro- 
visions it contained gave geveral satisfaction; and if Government 
opposed it, it only showed that the Government set a higher value 
on the safe conveyance of their stores than on the safety of the 
lives of a numerous aud most valuable class of her Majesty's 
subjects. 

Mr. Lindsay said that the committee to whici the hon. member 
for Birkenhead had referred had reported against the compulsory 
testing of anchors and cables. This bill, however, was a compulsory 
measure. If they were to enter upon a course of such legislation, 
where were they to stop ? No doubt many vessels were lost through 
haviug bad anchors and cables, but still more were lost through bay- 
inginsuflicient spars. Were they, then, to havea Governmentinspector 
examining and certifying as to the quality of every spar? It was all 
very well to say that any sailor could judge for himself as to the 
quality of a spar; but it might have dry rot, or some other defect 
not visible to the eye. Again, many ships foundered at sea from 
their bad construction. Must they, therefore, have Government 
surveyors in all their shipbuilding yards to see that vessels were 
properly built? Moreover, this bill was so crude that it would be 
totally impossible for the Board of Trade to carry it out. How, for 
example, were they to be sure that the certificate of proof when pro- 
duced was the certificate which really applied to the cable or anchor 
then on board the ship? He doubted whether the feeling of ship- 
owners generally was in favour of this bill. Most of the large ship- 
owners now tested their anchors and chains, but that was no reason 
why the poor man should be compelled under heavy penalties to do 
the same. It would be much better to leave the matter to their own 
option. On.these grounds he would move, as an amendment, that 
the bill be read the second time that day three months. 

Mr. Horsfall was surprised at the course taken by the hon. member 
for Sunderland, and still more at thelikelihood of this measure being 
opposed by the President of the Board of Trade. Few bills had been 
introducec in that House which were more important to the shipping 
interest. He believed the great majority of the shipping interest 
were in favour of this measure, and, on behalf of his own consti- 
tuents, he was anxious to see it passed. The hon. member for Shore- 
ham (Mr. Cave) appeared to think the bill was retrospective in its 
character, but it would not come into operation till the Ist of 
January, 1864. 

Mr. Gibson said this measure was one that would impose very 
grave responsibilities upon the Board of Trade, and also duties 
which it would find very difficult to perform. If, however, the 
House sanctioned the principle of such a bill, that departinent 
would do its best to carry out the spirit of the enactment. Every- 
body admitted the desirability of every ship being provided with a 
good anchor and cable. ‘The difficulty was how to secure an object 
of that kind by legislation. The matter was really one of detail. 
Two objects were contemplated by the bill—first, that no untested 
anchor or cable should be sold after a certain date in this country; 
and, second, that no British ship should be allowed to leave a British 
port if it were equipped with such an anchor and cable. To 
effect the first object it was said that somebody would set up a 
testing machine, but there was no security taken that that would 
be really done. No doubt there would be testing machines in parts 
of the country. where there were large manufactories of chains 
and anchors; but in other places the small coasting shipowners 
‘would have no testing apparatus near them, and the expense of 
sending their anchors and chains to be proved at a distance would 
be greater than they could bear. The Board of Trade was to license 
persons to put up testing machines, but would people be found to 
invest their capital on a chance of that sort in all parts of the king- 
dom? If not, then they would have a great monopoly of chain and 
anchor making in certain districts, and the smaller manufacturers in 
other districts would be deprived of their trade. Again, the Board 
of Trade was to fix the charges made for testing; but how were the 
officers of that department to tell what were the proper charges for 
these operations? If they fixed the scale too low the owners of the 
apparatus would discontinue the business ; if they fixed it too high 
they would be imposing undue burdens on the shipping interest. 
Then, as to the second object, how were they to secure that a vessel 
should be equiped with a tested »nchor and chain? He presumed a 
Custom-house officer or Government inspector must go on board 
and examine, not, perhaps, every link—which would, perhaps, be 
necessary to make a good job of his work--but every length 
of 15 fathoms, to see that it had the Government stamp on it. Such 
a process would detain the ship an hour or two, and also necessitate 
an increase in the official staff. All our first-class ships and all 
vessels employed by the Government, or engaged in conveying 
emigrants, now had their anchors and cables tested. It was the 
coasters only which were not provided for under the present volun- 
tary system. Was it necessary, then, to legislate for the case of the 
coasters alone? There was no evidence that coasters were lost from 
the bad quality of their ground tackle. The fact was that the coasters 
were in the habit of going to sea insufficiently manned, and that 
the ground tackle they used was not heavy enough or strovg 
enough in proportion to their tonnage, If this bill were read the 
second time it would require extensive alterations to give 
effect to the intentions of the House; and at that period of 
the session there was little chance of passing. a -really 
efficient measure. He would, therefore, recommend that the bill 
be delayed for further consideration. It would impose a great addi- 
tionel charge on British shipping. Was the present stock of anvhors 
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and chains—a great proportion of them, no doubt, excellent—to be 
condemned as old iron, without compensation to the parties, unless 
they went to the expense of sending them to be tested, perhaps toa 
distant part of the country? The expense thus occasioned might 
be equal to the value of the property, without reference to the fees 
for testing to be fixed by the Board of Trade. It would, he thought, 
be very hard to call on private parties to bear all this expenre for 
some object of public utility, without compensation, No doubt the 
object was a philanthropic one, although in some quarters there 
might be a little feeling that it would briug manufacturers of anchors 
aud chain cables into particular localities, aud thus create a monupoly; 
he did, however, hope tha,t while he would not stand in the way of 
the second reading of the bill, hon. gentlemen would consider the 
details, and seriously pause before they gave their assent to the 
machinery contained in its clauses. 

Sir J. Pakington observed that there were two hon. members to 
whose opinions on questions affecting the mercantile marine they 
were all disposed to attach weight—he meant the hon. member for 
Birkenhead and the hon, member for Suuderland—and when those 
two were found to be at issue the House might naturally feel embar- 
rassed; and in this perplexity all they could do was to form the 
best judgment they could do for themselves, The right hon, gen- 
tleman who had just sat down spoke in very doultful language, but 
upon the whole he appeared to have come to the couclusion that he 
could not support the bill. He hoped the House would show him 
that they entertained a very decided opinion on the question, and 
then he had no doubt the right hon. gentleman would conform to 
it. The hon. member for Sunderland bad referred to the report of 
the committee four years ago, but he thought it would be much 
better to be guided by the arguments which had now been adduced. 
It was said if they interfered with anchors and chains they would 
next have to deal with rigging and spars. But that was one of the 
weakest of argumeuts. Here was a practical grievance ; let them deal 
with it, and not be deterred from doing sv by the apprehension 
that if they did what they could to cure one evil they would 
perhaps be called on to do something else. This was eminently a 
common seuse question. They wauted protection fur the mercantile 
marine, They had clear practical proof year after year that protec- 
tion was required, The right. hon. gentlemen said there was no 
evidence that coasters were lost through defects in their auchors and 
chains; but he maivtained, as a, matter of common sense, that no 
ship was safe in guing io sea upless her anchor and cable were sea- 
worthy. In one tremendous and memorable gale no fewer than 
thirty transports had been lost, and Admiral Dundas’ Committee 
had reported that those ships had been lost through defects of their 
auchors and chain cables, while none of her M .jesty'sships had been 
lost which had good anchors and cables. Shipowners, to the value 
of 1,000,000 tons of shipping, and eight or nine insurance offices, had 
petitioned in favour of this bill. Let the details be considered in 
committee. They were not considering the details, but the principle 
of the bill; and they should remember one thing, that no ship of the 
royal navy went to sea without a tested anchor anda tested cable. 
Now, what it was possible to do for the royal navy it was possible 
to do for the mercantile marine. He, therefore, hoped the House 
would pronounce an unhesitating decision in favour of the second 
reading of the bill. 

Mr. Crawford hoped the House would not agree to read the bill 
asecond time. Ii was not only unnecessary, but most impolitic, to 
interfere in matters of this kind, and endeavour to do that which 
shipowpers were well enough able and altogether di-posed to do 
for themselves. What, under this bill, was to prevent the owner 
of a ship of 1,000 tons, having only economy in view, to take an 
anchor which was only capable of holding a vessel of 500 tons? 
It had been said that shipowners were in favour of this bill, but 
he was not prepared to endorse that opinion. Oa the contrary, he 
held in his hand a letter signed by the secretary of the General 
Shipowners’ Society to the Board of Trade, objecting to the 
bill. He believed he was speaking the sentiments of many of 
those whom he represented when he said, not only that this bill was 
unnecessary, but that it would be at once burdensome aud ineffectual 
for its object. 

Sir J. Elphinstone said, with reference to the objections of the 
hon. member for the city of London, it would be very easy to maka 
regulations by which ships of a certain tonnage should have anchors 
and chains of a corresponding size andstrength. ‘This was already re- 
quired by all insurance offices in London. It was intended to pro- 
vide that there should be testing machines erected in convenient 
places, to which anchors and cables might be sent to be tested, and 
the expense to a ship would not be more than from £2 to £3, while 
one testing might serve as long as the ship was on the register to 
which it belonged. With regard to coasters, the anchor was their 
last resource, and in a gale many of them remained under way, 
because it was knowa their anchors would not hold them. With 
regard to the argument about monopoly, it was not every country 
blacksmith who shoed horses that could make a chain cable; 
the anchor end chain cable interest was already confiued to parti- 
cular districts, and he did not see why a small chain should not be 
tested as well as a large one. An unfortunate acrobat had lost his 
life by the snapping of the eye of a hook by which the cable was 
made fast on which he was performing, and the other day, at Lloyd's 
testing house at Blackwall, the chain-cable, weighing 15 tons, in- 
tended for a ship of 1,800 tons, which should have borne a strain of 
72 tons, broke at a strain of 18 tous, ouly three tons heavier than 
the chain itself. The right hon. gentleman opposite seemed at a 
loss to know how the duties which this bill would impose on the 
department could be performed; but if he would appoint as inspector 
Mr. Robert Bowman, who had given evidence before the committeet 
all his difficulties on that score might easily be obviated. The right 
hon. gentleman talked of the details of this bill, butin the Merchan, 
Shipping Act, which consisted of 626 clau-es, everything had been 
provided for, even to the testing of the captain's brains, except, 
indeed, the only thing, which was of indispensible necessity to the 
preservation of the whole life and property embarked, namely, the 
ship’s anchors and chains. 

Mr. Fenwick did not think it followed because anchors or chain 
cables broke the material was therefore bad or the workmanship 
dufective. The force of a gale might be so great that no anchor or 
chain cable could resist it. He opposed this bill on principle, as an 
unwarrantable interference with the shipowners of this country in 
the proper conduct of their own business. 

Mr. Beutinck had been a member of the committee which sat ou 
this subject, and he must remind hon. gentlemen that proof had 
there been given that 81 per cent. of the chains manufactured in that 
country were defective, and not capable of standing the test. ‘The 
system was one of fraud aud roguery, and as a consequence of that 
iniquity there had been an immeuse loss of life. The object of this 
bill was to deal with that state of things. The speech of the right 
hon. gentleman (Mr, M. Gibson) was conclusive in favour of the bill. 
What was the Board of Trade for if notto deal with the difficulties 
of such a case ? 

Mr. R. Hodgson was favourable to the principle of the bill, and 
would vote for the second reading. 

Mr. Goschen admitted that in passsenger ships, where the lives of 
many were exposed, it might be very proper that Government should 
keep a watch{ul eye over anchors and chains; but when it was said 
we want to protect our ships, it should be borne in iniad that the 
ships did not belong to them, but to the shipowners ; and, if Govern- 
ment was to interfere in such matters, there would be no end to their 
interference, and great injury would be done to the free course of 
trade. 

After a few words from Mr. Laird, in reply, who stated that. the 
Chamber of Commerce and the Shipowners’ Associations in Glasgow, 
Newcastle, Liverpool, and other places, with the manufacturers in 
Staffordshire, ad petitioned in favour of the bill, 

The House divided. The numbers were: 

For the second reading ... 20. coe coe oes cee ove 
Against .. « 
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The bill was accordingly read a second time, and may reasonably 
be expected to become law. 
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LONGLEY’S MACHINERY FOR MAKING BRICKS. 
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Tus invention, by William Longley, of Leeds, relates to an | 
arrangement of brick moulding machinery whereby the patentee is | 
enabled to produce, from “wet” clay, bricks, combining great | 
solidity with a smooth exterior, and containing a less amount of 
awe than those pro luced by hand or by machinery at present 

D use, 

Fig. 1 is a side elevation of the machine; Fig. 2 is a partial end 
elevation showing in longitudinal section the cylinder which carries | 
the Ids, and p them ively to aconical hopper to be | 
fed with clay; Fig. 3 is a cross section of the mould cylinder, show- | 
ing its connection with the hopper; and Fig. 4 shows the means 
used for locking the cylinder, so as to keep the moulds stationary 
while being filled and discharged. 

A, A, is the main framing of the machine, upon which is mounted | 
in suitable bearings a horizontal cylinder B. This cylinder is cast | 
with open ends, and it is fitted near the middle of its length with a | 
series of four moulds C, C, arranged radially around it. These 
moulds are formed by recesses cut through the periphery of a pro- | 
jecting band a, a, that surrounds the eylinder, having their ends | 
closed by the rings b, b (bolted to the cylinder), a series of close 
chambers D, D, are formed in a similar manner between the moulds 
for receiving steam for heating the moulds. Immediately above | 
thie concentric projection of the cylinder B, and in close proximity | 
thereto, is situate the hopper E, in which a screw is mounted for | 
forcing down the clay into the moulds as they are presented to the | 
hopper. Fitted into the moulds are plungers F, the stems of which 








referred to), aud thus the smooth working of the ratchet movement 
is ensured. In the inner face of the lever K' a longitudinal recess 
is cast, to receive a guide pin projecting from a crank arm L on a 
transverse cam shaft L!, which turns in suitable bearings in the main 
framing. To the opposite end of this shaft is keyed a cog-wheel 
L?, with internal teeth, into which gears a pinion on the boss of a 
bevel wheel M, mounted on a stud axle, carried by the main framing. 
This wheel M is driven by a bevel pinion, which receives its motion 
from any prime mover. I[t will now be understood that for every 
rotation of the cam shaft L', the arm K will be caused to pull round 
the cylinder B one-fourth of a révolution, and then move forward 
to bring its stud pin in front of another ratchet tooth. When the 
uppermost mould C has been filled by the driving down of elay from 
the hopper E, through the rotation of the propelling screw, this 
axial motion of the cylinder takes place, and at that moment a knife 
edge situate at the bottom of the hopper scrapes the lips of the mould 
clear of clay. The mould is now brought down opposite a hori- 
zontal plunger N, which is termed the compressing plunger, and by it 
the clay is compressed in the mould. The rod of this plunger N 
slides in a fixed guide, and it is fitted with a bowle which is kept in 
contact with a cam L? on thecam shaft by means of a weighted crank 
lever, with which the plunger rod is connected. As the increasing 
radius of this cam presses on the bowle, the plunger will be force 
forward into the mould presented to it, and compress the clay con- 
tainedtherein. When this is effected, and the cam L? in its revolu- 
tion has passed out of action, the weighted crank lever will draw 





which is facilitated by the heating of the moulds through the admis- 
sion of steam, as before explained. To prevent the adherence of the 
clay tothe compressing plunger, that also is made hollow, and steam is 
conveyed thereto by an arrangement of jointed steam pipes, as shown 
at Fig. 1. The discharged brick is received on to an endless apron, 
which receives motion from the spur wheel B?on the cylinder B, gearing 
into # spur wheel on the axle of one of the carrying rollers of the 


| endless apron O. The cylinder B is also furnished with a ring B*, 
| in the periphery of which are four notches, corresponding with the 


moulds. ‘These notches (see Fig. 4) are for the purpose of receiving 


| the taper end of a locking bar P, which, when it is desired tempo- 


| proposed by Mr. Anderson. 


rarily to lock the cylinder (as at the moment of filling, pressing, and 
discharging the moulds) is thrust forward by a cam L* on the 
cam shaft pressing upon a bowle, mounted on the end of the 
locking bar which slides in guides provided to receive it. The 
release of the cylinder is effected by throwing back the locking bar 
 f means of a weighted crank arm, as in the case of the compressing 
plunger. 








Gun Exrerments.—T he superintendent of the gun factories, Mr. 
Anderson, has received orders for the construction of a few 
powerful muzzle-loading guns for the naval service; they are pro- 

to be rifled and fired with very heavy charges. The security 
of the breech of the gun, on which the principal strain falls, is to 
be much increased by an improved method of construction lately 
We understand that this alteration 
consists in 


project through the inner periphery of the cylinder B,and are in- | back the plunger N out of the mould. Another movement of the 
tended for discharging the bricks from the moulds; the inner | cylinder B will now take place, and the compressed brick will be | tube, and then a solid forging shrunk over it, which enables the 
periphery of the cylinder B is also pierced to receive the ends of a | brought down to the position for being discharged on to an endless | breech screw to be dispensed with, and gives much more solidity 
cruciform arrangement of steam pipes G (Fig. 3) for supplying steam | apron O. This is effected by the stem of the plunger F of the mould | than heretofore to the structure of large ordnance. Mr. Anderson 
from a central pipe ruuning iv the direction of the axis of the cylin- | being pressed upon at its rear eud by therock lever H. This rock lever | has also proposed to make the smaller guns of much greater 
der to the chambers D ; an intermittent axial motion is given to the | is mounted on a bent bracket arm attached to the main framing, and it | strength, for it has been found necessary to shorten the 12-pounders 
cylinder, for the purpose of bringing the moulds severally under the | is provided with a bowle, which bears upon a rocking cam H! (see | by cutting off 14in. from their muzzles, and to fire them with the 
hopper to be filled, and, oheaunae , under the action of a rocking | Fig. 4), having a stud pin on the framing for its fulcrum. This | reduced charge of powder and shot issued for the 9-pounders sup- 
ee se lever H, for tie discharge of the moulded bricks in the fol- | rocking cam H! is jointed to a rod H*, which connects it with a = to the Horse Artillery. There will, however, by this change 
owing manner :—To one end of the cylinder (outside the framing | rocking arm H’, pendant from a bracket on the framing. The arm the great advantage of having only one charge of powder and 
be a apy of ratchet wheel B', having four teeth, one of H carries a bowle which bears against a cam L* on the cam shaft. | the same shot for both Horse Artillery and Foot Artillery field- 
which takes into a stud pin fixed to the extremity of a bent arm K, | The revolution, therefore, of the cam shaft gives a ceclgouesting ey and Navy Gazette.—[The plan which is now about to 
which arm is jointed to a rock lever K', having its fulcrum ona | motion to the cam H, thereby causing it to rock the lever H and | be adopted has been often urged in these columus and elsewhere. 
stud projecting from the side framing. A bowle on this arm K rolls | depress the plunger that has been brought beneath its inner end. | Mr. Anderson’s practice of tempering steel in oil, had it been adopted 
over a track formed by the boss of a cog-wheel B? (hereafter to be | This depression of the plunger effects the discharge of the brick, | sooner, would have saved thecountry large sums of money.—Ep. E J 


aving a solid block of steel bored out for the interior 
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printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.* Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 





J. W.—Address the Bditor of the Chemical News. 

G. S.—We know of no “catalogue” of coal-washing machines. 

A. B.—IVe cannot refer you to makers of rock-boring machines. 

W. R.—Regitered designs are not published by the Registration Office. 

D. H.—We have not had occasion to measure the hydraulic crane on the quey 
at Newcastle. 

Locomotivn—Zhe rule for locomotive traction was demonst rated in THR 
Enainger of Nor.1, 1861 (Vol. X/J., p. 270), and is also explained in 
Pambour. : 

A. Z.—Colonel Beaufoy's researches upon the friction of floating bodies. were 
published some years ago. Wewillendeavour to obtain such data as you 
require. Almost every work on the sleam engine treuts of condensation. 

G. M—Your condenser will be costly and bulky, from the great surface re- 
quired. Any leaks will be of air instead of water. This is a serious dis- 
advantage. In the next place you will heat your blast, thus expanding it, 
and thus your blowing engine must be driven harder to send a given weight 
of air into your furnaces. Every degree of temperature applied to the blast 
increases the bulk of the same weight of air to the extent of the one Jour 
hundred and jifty-ninth part of its volume at $2 deg. 





Tue ENGINEER can be had, by order, from any newsugent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Half-yearly (including double number), 15s. Od. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpenee per annum 
will be made, 
TuE ENGINEER is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the adverti tsand p 9 rtment of this paper 
are to be addressed to the publisher, MR. BERNARD LUXxTON ; all other letters 
and communications to be addressed to the Bditor of THE ENGINEER, 168 
Strand, London ,W. C. 
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THE METRICAL SYSTEM, 


We do not apprehend that Parliament is likely to pass 
an Act 8 po penalties upon the use, after 1867, of the 
established English weights and measures. The subject of 
a change, however, to the French standards of weights and 
measurement is likely to be argued with much energy, and 
we shall doubtless hear that, in mechanical engineering 
especially, such a change would really be of advantage. 
Mr. Whitworth and a few others are already measuring and 
reckoning in métres and millemétres ; and, in many cases, 
the practice is convenient, and therefore useful. Thus in 
making a philosophical instrument, or a clock, or a piece 
of ordnance, or, indeed, anything of which the dimensions 
are not required to be imparted toa great number of work- 
men, one measure is as good as another, just so long at 
least as it is definite and capable of exact verification. In 
a railway workshop, for example, the gauge of the line, or 
4ft. 8tin. might be adopted as a standard, and it might be 
called a “ metre,” which means “ measure,” or a “ gauge,” 
or anything else, and it might be divided into 100, or 64, 
or 350 parts, each divisible into 10, 8, 9, or 17 subdivisions, 
according to the inclination of the individual creating such 
a standard. Measure is simply relative, and no one 
standard of length has any advantage per se over all 
others, and thus any one standard may be generally used 
provided all units of space, weight, &c., dependent 
upon it are adjusted to it. ‘Thus we might have days 
of 7, 16}, or any other number of hours, pounds of 
any number of ounces, and gallons of any number 
of cubic units, whatever those units might happen to be. 
All standards of len and weight are purely arbitrary, 
and so are all subdivisions of the natural day. So, too, 
measurements may be made with precisely the same accu- 
racy from any and every tanied after it has been uni- 
formly subdivided. Much has been said of the loose habit 
which prevails in some mechanical establishments of mea- 
suring to “ full sixteenths,” or “bare thirty-seconds,” but 
the two-feet rule is not necessarily chargeable (at least in 
respect of mere length and the system of subdivision em- 
ployed) with this indolent habit of quantitative apprecia- 
tion. For so we might have “ bare centimetres” or “27 
millimétres and a little over.” It is just as easy, and no 
easier, to measure e-ractly to the sixteenth of an inch, as to 
any linear division of anything. If the interval of one- 
sixteenth inch is too wide for the exactitude of modern 
measurements, it is perfectly practicable to subdivide it 
into any number of parts, as 4 or 10. 

Indeed, in many branches of mechanism it is perfectly 
practicable and sometimes advisable to dismiss established 
measures altogether, and to work to arbitrary gauges. 
These gauges may or may not correspond to definite sub- 
divisions of accepted units of length, and it would possibly 
be beneficial if we could sometimes think of size merely as 
visible quantity, irrespective of its artificial multiples. 
This is how an artist takes in dimensions, for who but a 
Chinese would apply rule and compasses to the human 
figure? We would undertake to constract a steam engine, 
either fixed, locomotive, or marine, without a single 
reference to any known standard of measure, and the 
engine should then compete with the best of ite class. We 
should have something answering to a gauge for every 
part, but in fixing its size we would purposely la 
our “rule” aside, nor would we know, until the wor 
was done, what were its dimensions in units of any kind 
admitting of being written down. We owe the system of 
standard gauges in engineering workshops to Mr. Kichard 
Roberts, who, as early as 1825, adopted them in precisely 
their present form in the construction of the locomotive 
engines, engineers’ tools, and cotton machinery, made 
the long-famous firm of Sharp, Roberts, and Co. W. 
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presume these gauges were graduated in inches and parts 
of an inch, to which, probably, they accurately cor- 
responded ; but whether they were or no could not have 
been of the least practical consequence, as long as the 
male and female parts of each gauge fitted exactly to each 
other. That they did thus fit is well known. Fourteen 
ears after these gauges had been introduced by Mr. 
berts, Mr. Whitworth exhibited others like them, gra- 
duated, we believe, in decimals of inches, before the British 
Association ; and it is, no doubt, from this circumstance 
that the present mode of standard fitting is no longer 
referred to its proper author. 

But, apart from the absolutely arbitrary character of any 
unit of measurement, we have to consider convenience in 
its employment. For the reproduction of a single article, 
as a lock or a pump, we might divide a foot into 11 or any 
odd number of inches, but for general convenience a mea- 
sure should be readily divisible into multiples natural and 
familiar to the mind. It is always more natural and con- 
venient to divide anything equally rather than unequally, 
and the same truth applies, no matter how far subdivision 
may extend. We think of measure in units, halves, quar- 
ters, &c., we can, moreover, With a definite mental notion 
of the subdivision, grasp thirds, and thus sixths, twelfths, 
&c., but division in fifths, which is the same thing as an 
even number of tenths is contrary to our habits of thought, 
and, we believe, incompatible with the nature of the mind. 
With almost infinite decimalisation we can of course, ap- 
proximately express the fourths of fourths, the eighths of 
eighths, &c., but the conception of the sixty-fourth part of 
a thing is the result of a natural subdivision, while that of 
its equivalent, 0°015625, can hardly be called so. In the 
one case we suppose the thing divided into sixty-four 
parts; in the other into one million, of which 15,625 are 
taken for the single subdivision really required. 

In the common transactions of life, to which measures 
must be made to apply as well as to philosophical calcu- 
lations, the French people avoid the metrical system in 
many ways. ‘The lower classes certainly cannot and will 
not comprehend fifths and tenths and hundredths and 
thousandths of an imaginary standard in their purchases, 
which are generally regulated upon a binary, quadruple, 
or octuple subdivision of some familiar standard. But the 
decimal coinage is inexorable, and a thing priced at 140 
centimes cannot be divided and sold in eighths, without at 
the same time dividing that infinitesimal coin, a centime. 
Yet the poor people will not buy in tenths. In America, 
too, they have a decimal coinage (what there is of it), the 
dollar of 100 cents, or 4s, 2d., 10 dollars ing an eagle, 
and 10 cents a dime, to say nothing of the number of cents 
making a “ greenback.” Yet, it is a singular fact that, in 
nearly all parts of the country, vg | is counted in imagi- 
nary shillings and pence. In the New England States, 
and in Virginia, the dollar of 100 cents is imaginarily 
divided into six shillings of 16% cents cach, and small 
dealin 
is to give 16 cents for a shilling in buying, and to get 
17 in selling. A flood of Spanish and Mexican reales and 
half reales, worth respectively 6d. and 3d., once circulated 
in the States, and were known in New England as “ nine- 
pences” and “ fourpence-ha’pennies.” In New York 
these pieces were known as “shillings” and ‘ sixpences,” 
there being, in imagination, eight shillings to the dollar. 
The shilling is either 12, 123, or 13 cents, according to 
who pays and who receives it. A purchase of 25 cents 
being made, and a dollar tendered, 72 cents are not unfre- 
quently given in change as “ 6 shillings!” a clear discount of 
4 per cent., even in the days of specie. In Pennsylvania the 
imaginary shillings and sixpences are known as “ levies” 
and “ fips” and by no other names, the same legerdemain 
being practised in respect of the fractional cent. In New 
Jersey they have actually 7s. 6d. in the dollar, although 
“ how to make it out ” would puzzle grander intellects than 
Lord Dundreary’s. 

But there is unquestionable convenience in decimal 
calculation, and here is its sole advantage. We had rather 
multiply 2°5625 tons by £7°375, than 2 tons 11 ewt. 1 qr. 
by £7 7s. 6d.; and had we occasion to make many such 


calculations, we should construct.a simple table from which 


we should take out the decimal equivalent of each fraction 
by simple inspection. In calculations involving frequent 
and minute division of measure the advantage of decimals 
is very great. But their convenience may be had with a 
little knowledge of decimal arithmetic, and without any 
change in our established weights and measures, a revolu- 
tionary abandonment of which would lead to endless con- 
fusion unattended with a single substantial advantage. 


TRIAL OF STEAM FIRE ENGINES. 

THE trials of steam fire engines, in the Crystal Palace 
Gardens, Sydenham, were concluded on Friday last, and 
the awards of the Committee have been made as follows: 
—For engines weighing less than 30 ewt., first prize of 
£250 to Messrs. Shand, Mason, and Co.; second prize of 
£100 to Messrs. Lee and Co. For engines weighing be- 
tween 30 ewt. and 60 cwt., first prize of £250 to Messrs. 
Merry weather and Sons; second prize of £100 to Messrs. 
Shand, Mason, and Co. Mr. Roberts’ engine was highly 
commended. ‘he prizes do not indicate the distinction in 
merit between heavy and light engines, but it need 
hardly be said that engines weighing under 1} tons are on 
most accounts to be preferred to those of greater weight. 
The construction of the light engines represents a higher 
degree of skill, and it has been found that, in proportion 
to their weight, they throw the most water. ‘he substan- 
tial honours of the contest appear, therefore, to rest with 
the house in Blackfriars. 

The official account of the trial is about to be published, 
and the particulars as to time of raising steam and the 
performances of the engines have been supplied to us, in the 
mean time, from Watling-street. In our last we gave a 


somewhat extended description of the various engines 
tried, from data supplied to us by the respective makers. 
‘The particulars as to the work done on the first day’s trial 
were obtained from the committee, from whom, however, 
we now have a somewhat revised statement, still differing, 
in some respects, from the observations of various gentle- 


are in shillings and pence. The object of all | 





men on the ground. Thus, for the large engines, the times 
of raising steam from cold water to 100 lb. pressure, and of 
filling a tank 60ft. distant from the branch pipes and con- 








taining 1,000 gallons, were given to us as follows :— 
Raising Steam. Filling Tank. 
Shand... ...  s 1lm. 19s. .., 12m. 39s. 
Merryweather ... 
Easton eos ene 13m. 14s. 6m. 16s, 
Butt . l4m. 31s, 8m, 47s. 
Roberts lim, 40s 20m, 24s. 


We now have these times as follows :— 
Time of Raising Time of Filling 
Steau. Tank. 


mn. 8. m. Ss. 
Merryweather ... 0 2 1. 0 oo 10 25 ww. 9 42 
eee ee Se 
Easton — ae wo - oe Oe a a © oe 
Butt i a Se oman os a ae 6 48 
Roberts eee ese lt 40 20 24 


A gentleman, upon whose observations we should be dis- 
posed to rely, has given us the following statement :— 
Raising Steam. 
m °. 


Merry weather > me te ee ee oe Oe 
Roberts oo = os we eee ae ee ae 
SS eee eee 
Se eee eee ee 


ee on os mw wo we CO 


Mr. Roberts has written to say that his engine was the 
first to raise its steam, and this we believe to have been the 
fact, and to have been generally admitted by the majority 
of engineers who were present. 

It will not be right, however, to place too much im- 
portance upon the time of raising steam. The time occu- 
= depends very much upon the quantity of water in the 

oiler at starting, and we cannot say with how little water 
the various engines commenced working. Those which 


| raised their steam the soonest had, also, an additional 


length of chimney, which may be looked upon as an 
“extra” not likely to be always set up when the engine is 
taken out toa fire. They had, also, a pipe, of smuil dia- 
meter, leading directly from the boiler into the chimney, 
so that, after steam is once raised to say 151b., a strong 
jet may be turned upwards in the latter, thus urgiug the 
fire, and rapidly bringing the steam up to the required 
pressure. This “blower,” appropriated from locome- 
tive engine practice, is of much service, and would, 
we should suppose, be adopted by all makers of steam 
fire engines, ‘I'he American constructors, however, prefer 
to dispense with it, and as a consequence (for there 
is no other reason, except that they also employ 
unreasonably short chimneys), they have been beaten 
completely out of the field in respect of the quick 
raising of steam. It is not to be forgotten, however, that 
the American engines have a much larger relative area of 
steam pistons to water pistons than is adopted by English 
makers, and are intended to commence working with 20 lb. 
or 30 lb. of steam, with which they can throw a fairstream, 
whereas with steam pistons of less than twice the area of 
the water pistons, as adopted by our own makers, a higher 
steam pressure is requisite before starting. In the first 
trials none of the engines were allowed to commence work- 
ing until steam of 1001b. had been raised. Had each 
competitor been allowed to commence working when he 
thought fit to do so, the American engine would have 
probably derived some little advantage from the permis- 
sion. 

We cannot attach any considerable importance to the test 
of filling tanks by directing the water from the branch 
pipes into target hoods, or, “ wind-sails,” placed nearly 70 ft. 
away. Uur objections to this test were stated in our last 
number, and we believe that, as a means of determining the 
relative merits of a number of engines of nearly equal 
power, it is practically useless, Such as the test was, how- 
ever, the engine of Messrs. Butt and Co. eclipsed all its 
competitors, allowance being of course made for its weight. 
Thus, the Victoria (Butt and Co.’s) weighed 2 tons 14 cwt. 
Oqr. 4 lb., being 4 ewt. Ugqr. 4 lb. less than Merry weather's, 
3ewt. Ogr. 241b. less thanShand’s, and 4 ewt. 3 qr. 8 Ib. 
less than Kaston’s engine. he times of filling the 1,000- 
gallon tank in the first and second trials were as follows :— 


Fist Trial. Second Trial. 
Butt and Co. ... 6m. 483. 8m. 3s. 
ee 6m. 16s. 
Merryweather  ... 1. .. so 9m. 428, 3m. 7s. 
an a eas!) lr 3m, Os, 
ee eee 


The most important trial of the large engines was that on 
Thursday, of drawing from a depth of 16ft. 4in. below 
the wheels, or, say, 19ft. below the pumps, and forcing 
through from 420tt. to 440ft. of hose, discharging thence 
into an opening ft. in diameter, and distant 40ft. 
horizontally from the branch pipe, aud 40ft. above ground. 
This trial was to be continued fur two hours for each en- 
gine, unless it should sooner fill a reservoir containing 
upwards of 16,000 gallons. ‘The engines were allowed to 
commence work at any pressure the owners might choose. 
Messrs. Merryweather and Son’s large engine, the Suther- 
land, was the only one that compieted this trial satis- 
factorily. It started with steam of 80 lb., raised in 10min. 
32sec., drawing its water 19ft. vertically, after about ten 
double strokes, and lodged 16,086 gallons in the reservoir 
in lh. 24min. 5dsec., besides the water wasted in the 
air, the open-air flight of the jet being 56ft. in a right line. 
The nozzle used was l}in. in diameter, two deliveries 
being open from the pumps. ‘The average steam pressure 
was 911b., and the mean water pressure 891b. ‘The 
average quautity lodged per minute in the tank was 1894 
gallons, the total delivery being, perhaps, 225 or 250 
gallons, although this, one of the most important tests of 
the capacity of the engines, does not appear to have been 
ascertained at all. 

Messrs. Shand, Mason, and Co.’s large engine was 
worked for two hours, in which time it threw 12,917 
gallons only into the reservoir. ‘The time of raising steam 
to 120 lb., with which the engine began work, was 11min. 
2lsec., tue average steam pressure maintained was 96 |b., 
and the mean water pressure 621b. The engine com- 








* Did not complete second trial, 
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menced working through a 14in. nozzle, which was after= 
wards changed to 1gin., 3}min. being lost in the change. 
A high wind was blowing all the time, which undoubtedly 
dispersed a considerable quantity of water, thus preventing 
it from reaching the reservoir at all. ‘The average quan- 
tity recived per minute in the reservoir was 107% gallons. 
In the case of Shand’s large engine, the steam gauze moved 
in 7min, 7sec. after lightirg the fire, and the engine com- 
menced working in 11min, 21sec. ; the pumps, not drawing, 
were primed with water 20.nin. 3see. after lighting the fire, 
the water was then drawnin lmin. 12sec., and reached the end 
of the nozzle in Imin. 59sce. more, and in 20sec. more, or in 
23min. 33sec. after lighting the fire, the water reached the 
“hood,” in which it was caught, and thence conducted 
down into the measuring tank. 

Mr. Koberts’ engine, the small size of which (weighing 
less than 2 tons), is to be borne in mind, raised steam to 
80 lb. in 1! min. 20sec., and worked steadily for 2 hours. ‘The 
nozzle was ltin. in diameter, with one delivery open, 
andthe quantity of water caught in the tank was 9,956 
gallons, or nearly 83 gallons per minute, The average 
steam pressure and water pressure was 75 Ib. 

Messre. Butt and Co.’s engine raised steam of 45 |b. in 
14min. 10sec., and commenced working at that pressure. 
Several stops of a few moments each took place in conse- 
quence of some difficulty in the working of the slide valve, 
and, finally, after working 46min. 50sec., the cylinder cover 
burst, and thus put a stop to the experiment. The engine 
worked through a liin, nozzle, with two deliveries 
joined in one, and the averag> pressure, both in the boiler 
and air vessel, was 78 ib. During the time the engine was 
at work it threw 8,280 gallons into the tank, which was at 
the rate of 176°8 galions per minute Tuking into account 
the weight of the engine, this was an excellent perform- 
ance, in proportion to the time occupied. 

Messrs. Easton, Amos and Sois engine raised steam to 
90 Jb. in 12min. 30sec., and began working. After a while, 
the engine was’ stopped to change the pistons of the 
pumps from Gtin. to 5gin. in diameter. ‘This operation 
is understood to occupy about 20 minutes. The engine was 
at work altogether for lh. 32m. 35see., when two of the 
fire bars dropped, and the trial terminated, after lodging 
only 3,036 gallons of water in the tank. The average 
steam pressure was 95 1b., and water pressure 41lb. ‘the 
nozzle used was 13in. in diameter. 

The American engine, Manhattan, although disabled 
from her previous accident, was fired for trial, raising 
steam of 451b in I3min. 9sec. After a few revolutions 
the single remaining fly-wheel (one had already been carried 
away) broke in two, and the engine stopped. 

With the exception of Mr. Roberts’ engine, which 
worked through 420ft. of hose, all the engines forced 
through 440ft. in length. 

The large engines were tried on Friday to ascertain the 
height to which they could throw a vertical jet. One of 
the water towers of the Crystal Palace afforded, by its 
regular division into storeys, an accurate standard of mea- 
surement. Shand’s engine with a 1l3in jet, and Merry- 
weather’s with a lin. jet, each threw, a stream 180ft. 
high, Merryweather’s being particularly close and steady. 
Mr. Lee’s engine had not fully recovered from its mishap 
on the previous day, and with a 1,°-in. jet reached only 55ft. 
Mr Roberts’ engine with a Zin. jet reached to 150 ft. 

A third trial of the small engines was made to ascertain 
their continued power, in lifting 16ft. din. from below 
their own wheels and delivering through 420ft. of hose, 
throwing a jet into a 9ft. hood, 40ft. horizontally 
in front of the branch pipe, and 40ft. in height. Shand’s 
small engine, with a jet tirst lin., and afterwards 1tin. 
in diameter, lodged 8,142 gallons in the tank in one hours’ 
work, the average steam pressure being 146 1b., and the 
water pressure 80 1b. Merryweather’s small engine, with 
the same work to do, delivered through a Zin, jet, and 
lodged 4,885 gallons of water in the tank in one hour; 
average steam pressure 86\ib., water pressure 451b. Lee's 
engine, with a in. jet, 80 1b, in the boiler, and 601b. in 
the air vessel, lodged 4,278 gallons in the tank in one 
hour’s work. 

The space which we have devoted to the particulars of 
these interesting and important trials compels us to defer, 
until next week, a general review of the present state of 
steam fire engine construction, together with some remarks 
upon the provable supercessicn of hand-worked by steam- 
worked engines, 











Mr. Hurt on tae Triassic Rocks—At a meeting of the Dudley 
and Midland Geological Society, held on Tuesday week last, a 
paper Mr, Edward Hall, of the Geological Survey, upon “ The 
‘riassic Group of Ceutral England, with especial reference to its 
usefulness as a source of water supply,” and of which the sub- 
joined is an extract, was read by Mr. Beckett :—The trias, or new 
red sandstove, must ever form a subject of interesting research to 
the inhabitants of central England, though it ha: until very 
recently been regarded by geologists as a dreary wast», separating 
the fruitful lias regions from the coal measures belov. Whether 
these red rocks are regarded in their relation to the coal measures 
or as affording in many places remarkably picturesque scenery, or 
as containing remains of ancient sea beaches and important lines of 
fraciure, this formation is deserving of careful attention. Lt lies in 
an unconformable position upon the permian and carboniferous 
groups, being sometimes in immediate contact with the coal mea- 
sures, and atgothers separated by several hundred feet; the question 
of thedepth to the coal in certain localities is one which will often 
call forth all the skill and knowledge of the accomplished geologist. 
The advance of coal mining, and the rapid exhaustion of our coal 
fields in several localities, has already had the effect of causing 
the new red sandstone and permiau beds to be pierced in search 
of the precious mineral. Ever since the genius of William Smith 
led him to infer the extension of the Yorkshire and Durham coal 
fields, under the magnesian limestone of those counties, collieries 
have steadily multiplied over the region occupied by these forma- 
tions, and there are probably not less than 15,000 millions of tons of 
coal at depths less than 4,000ft, beneath them. It is therefore very 
important that mineral surveyors and mining geologi-ts should 
make themselves thoroughly familiar with the red rocks, for the time 
is assuredly coming when the questions relating to the search for 
coal will involve au intimate knowledge of the theories as well as 
the practice of geology. The triassic group in England is 
divided into the Keuper and Bunter series, the former 
consisting of (1) red marl, with thin beds of sandstone; 
called upper Keuper sandstone (450 to 2,50vft.); (2) lower Keuper 
randstone, containing waterstones in the upper part (100 to 450ft ); 
ind the latter, comprising (1) upper mottled sandstone (0 to 5vUit.); 





(2) pebble beds and conglomerate (0 to 750ft.); and (3) lower mottled 
sandstone (() to 60ft.). The red marl of Cheshire, Stafford, and 
Warwick, &c., is not likely to be pierced in search for coal. 
Nevertheless, a remarkable instance of sich a successful pene- 
tration of these measures is afforded by George Stephenson's 
sinkings at Snibsten. The lower Keuper sandstone is, per- 
haps, the most interesting member of the trias. It was called 
the waterstones by William Smith, and the name is retained 
by geologists on account of the frequency of springs which 
burst forth from these strata. The lower beds consist of 
reddish brown, yellow, or white freestones, which yield a material 
more adapted than any other for ornamental building purposes, 
and of which most of the churches and ancient buildings iu the 
ceo'ral counties are constructed. At the base of the lower Keuper 
sandstone we find a remarkable bed of calcareous breccia and 
conglomerate formed of palezoic detritus, and which has evi- 
dently been an old sea beach. This breccia, which is well shown 
in the railway tunnel near Stourbridge, is often very hard, and hence 
the junction of the Keuper and Buuter divisions is generally marked 
by physical features, such as sidges and escarpments, as may be 
noticed at Ruveorn, Frodsham, Peckforton, Grinstill, Alton, and 
Patshull. The muschelkalk, or calcareous member of the Trias, 
being absent in Britain, the Keuper rests immediately upon the 
Bunter. It is highly probable that the British area was dry 
land during the period when the muschelkalk was deposited, and th- 
supposition is strengthened by the fact that the lower Keuper sand- 
stone in Lancashire and Cheshire rests unconformably on the 
Bunter beds, and the latter are frequently eroded at the point of 
junction, besides which the bise of the Keuper is an old gravel 
beach, such as would be formed on the re-submergence of a tract of 
country like England and Wales. ‘he upper member of the Bunter 
series, called “ upper mottled sandstone,’ consists of soft, bright 
red fine grained sand, mottled or streaked with fine bands, and con- 
taining uo pebbles. Its thickness, near Birmingham, Wolver- 
hampton, and Stourbridge, is abont 450ft. to 500ft. It is 
used largely for moulding or casting. The pebble beds or 
conglomerates which form the middle member is the most 
largely distributed of the three sub-divisions of the Bunter, for 
in parts of Leicester and Warwick these beds occupy large areas 
This subdivision consists ia the norih aud west of Eugiand of coarse 
grained pebbly sandstone of a reddish brown colour, passing in the 
central counties into quartzose conglomerate. Uuder this form it 
occurs at Cannock Chase and Liehtield, around the Lickey, at Bush- 
bury, at Penn Hill, Wolverhampton, &e. The quariz pebbles are 
well rounded or waterworn, showing that they have travelled from 
long distances. The base of these beds is frequently a calcareous 
breccia forming the summit of that noble escarpment which stretches 
from Shiffaal by Bridgnorth aud Kinver Edge to the flanks of 
the Abberley Hills. This breccia thins out before it reaches 
the borders of the Svuth Staffordshire coal field, and can 
only be regarded as another old sea beach, originally formed 
around the flanks of the Welsh and Salopian Hills. The lower 
mottled sandstone is very similar to the upper, though not 
quite so soft or fine grained. It coutains no pebbles, and is remark- 
able for the fine examples of oblique lamination or current bedding it 
presents. Itis sometimes quariied for building, but should never 
be used in the construction of any building of importance, as it 
rapidly yields to the assaults of time and weather. The general 
distribution of the trias and lower mesozvic formation generally, in 
England, appears to resolve itself into the geueral principle of 
* south-easterly attenatiou,” and thus we find the new red sand- 
stone formation attains its maximum thickness in Lancashire 
and Cheshire on the one hand, and its least thickness in 
Warwickshire, before it disappears beneath the lias, There 
appears to be no formation more admirably adapted than the 
trias for a source of water supply to towns and factories, 
&c., and the failures which are recorded may generally be attri- 
buted to the improper selection of sites for the wells. In speak- 
ing of the new red sandstone as a source of water supply, the 
upper red marl may be omitteJ, as it often contains a good 
deal of lime from the adjacent lias, The lower member of 
the Bunter is, however, peculiarly adapted for the supply of 
fresh water. The three members are almost all equally porous, 
and sufficiently uniform to be considered as forming one homo- 
geneous reservoir, often with a depth of many hundred feet. 
The excellence of the Bunter sandstone as a reservoir for the 
supply of water depends upon the following qualities :—1, Its 
porosity, on account of which a very large proportion. often 
amounting to one half of the rain which falls oa the surface is 
absorbed, aud percolates downward until it reaches a * water level.” 
This level will depend, in given districts, upon the position of the 
springs, which are the natural sluices. In the centre of large areas 
a vast quantity of water lies locked up, only waiting to be tapped. 
rhe next quality is its uniformity of composition. ‘he whole mass 
of the Bunter sandstone may be considered favourable to the purposes 
of percolation. ‘The general absence of impervious strate or partings 
of clay allows the rain water which enters the surface to flow 
pretty freely in every direction,.and on this account a well st.uk in 
a proper locality will draw its supply from a very extensive district ; 
and to this the large quantity of water which some deep wells aff ord, 
amounting in some cases to a million and a-half gallous a-day, is to 
be ascribed. There is also this additional advantage, that the supply 
imay be increased by deepening the well, or by boring, so long as the 
base of the formation is not penetrated. As regards the quality of 
the water it may be stated that for general purposes it is excellent. 
It is rather hard, but clear, sparkling, aud free from orgauic im- 
purities. The rock has peculiar filtering power, and the water which 
enters it along the courses of b ooks aud rivers, or from drainage, 
charged with matter destructive of life and health, is returned, after 
process of natural filtration, purified and fitted furour use. The new 
red sandstone may be regarded as a most valuable group of water- 
bearing strata, forming a natural reservoir for the supply of pure 
water; thus wells sank in this rock, besides yielding a purer water, 
are also less dependant upon seasons of heavy raiufall than those 
which are supplied by surface drainage. 

CLietTon Suspension BripGe.—The wire ropes which connect the 
two piers of this bridge baving been finally adjusted, the construct 
tion of the temporary platform across the chasu: was commenced on 
Tuesday week; aud so perfect were the machinery aud appliances 
employed by Messrs. Cochrane and Co., of Dudley, the coutractors, 
that the work was finished early ou Saturd#y morning without acci- 
deut of any kind. Less than four working days were occupied in 
‘his operation, the proceedings having had to be stopped during the 
greater portion of one day on account of the high wind. About 
5,000 superficial feet of 1}-in. boarding have Leen consumed in the 
erection of this platform, some portion of which is at an altitude 
exceeding 30uit. The only objection to its being at once used asa 
temporary road by the public, from the Gloucestershire to the 
Somersetshire side of the Avon, and vice versa, is the great incline 
in going down and up to each pier. All is now ready for fixing the 
chains of the permanent bridge, the works for which will be com- 
menced forthwith; and the appliances are so complete that, not- 
withstanding the stupendous character of the operation, it will be 
effected with comparative ease. Numerous applications have been 
already made for permission to cross the temporary plaiform, but 
hey have been very properly refased by Mr. Airey, the resident 
engineer. 

Navat Enaixkers—The following appointments have been made 
since our last :—Richard Sleeman, chief eugiveer, to the Indus, 

or the Sphinx, when the ship is paid off; J. F. Channon, engineer, 
to the Fisgard as supernumerary ; W. Ki. Leeson, acting engineer, 
to the Indus, from the Ripple; and T. Stead, assist.-engineer, to the 
Asia, as supernumerary. -P. Bland and Alexander Reid, of the 
Cumberland, J. Forrest (A), of the Edinburgh, J. K. Keay, of the 
Himalaya, W. B. Trenwith, of the Megara, E. Ramsay, of te 
Sphinx, and A. Shauks, of the Asia, promoted to be first-class assist.- 
engineers ; J. M’Graw of the Centaur, A. M'Intyre, of the Rambler, 
T. Ritchie, of the Ariadue,J. Finlay, of the Nile, for the Nimble, aud 
7 M’Farlane, of the Scout, promoted to be acting first-class assist- 
engineers. 








Petroteum.—One of the most valuable veins of petroleam yet 
discovered was lately struck on the Farrell Farm, Old Creek, Verango 
County, Pennsylvania. The well commenced flowing on Saturday 
last, the oil spouting up to a height of 50ft., with a roar likea 
hurricane, and escaping at the rate of 2,900 barrels per day. A 
stop-cock was got on after much trouble, and the flow can now be 
regulated to suit the demand. Another flowing well in the vicinity 
was so affected by the opening of the new well that its yield 
decreased over 3:0 barrels per day. ‘lhe Farrell well, which is 
about 450ft. deep, was at last accouuts flowing steadily at the rate of 
1.200 barrels a day. This, even at the moderate prices ruling at the 
wells, would yield the owners 3,600 dols. a day.— American Paper. 


UniversaL Exurprtion tn Paris ror 1867.—The Moniteur con- 
taiis a decree, sigued by the Emperor Napoleon, announcing that a 
Universal Exhibition of agricuitural and industrial producis is to 
take place in Paris from the Ist of May, 1867, to the 50th of the 
following September. The decree is preceded by a report from M. 
Rouher, who says:—“ The Commission which met on the 5th of 
June. was unanimously of opinion that the industrial and moral 
advantages of universal exhibitions are becoming more and more 
evident. Producers have derived much practical utility from them, 
aud their foremen and workmen also, They have learut to improve 
their systems of manufacture, and to extend the circle of their com- 
mercial operations. The savans and artists who form the interna- 
tioval jury generally agree in cousidering that these competitions 
stimulate the progress of science and art. Moreover, if this Exhibi- 
tivu is arranged so as to attract a large number of our countrymen 
and foreigners, it will be a considerable source of profit to the city 
of Paris, while at the same time it will favour the influence of the 
Fr nach nation, and the development of its relations of all kinds, 
‘Ths U: mmission was of opinion that a feeling of justemulatiou ought 
te urge France after the Exhibition of 1-62 as of that of 1851, to 
follow England, and attempt for the second time this great undertak- 
ing. In addition to these general advantages, there are others which 
the presence of the savaus aod iudustrials of every country enables 
us to obtain, Thus the Interuational Commission of Weights and 
Measures. instituted in 1855, in counection with the Universal Ex- 
hibition, contributed by its labours to propagate in Enrope the 
metrical system. Important questions of science, commerce, and 
finance mizht also be usefully discussed in simi ar conferences.” 
M. Rouher, iu conclusion, proposes that the Exhibition of 1867 
should be * more thoroughly universal” than its predecessors, and 
that to thisend it should embrace, as far as possible. the industrial 
products of all countries, as exemplified in every branch of humau 
activity. He recommends the immediate publication of his report, in 
order that the most distant nations may make their preparations in 
time. The Fine Art Exhibition is to take place at the same time as 
the [odustri«l Exhibition. 

Paper Marertau.—In searching for fibre suited for the manufac- 
ture of paper, the following hiuts may be found useful to residents 
in tropical and other regions: —Any fibre capable of cohesion, When 
precipitated on a draining surface from mechanical suspension in 
water, after haviug been reduced toa pure state of capillary sub- 
division by mechauical action, is fit for the manufacture of 
piper. For all practical purposes it may be accepted as a 
rule, that for the manufacture of white paper all fibres require 
bleaching. Raw fibre may be divided into fourclasses:—1. That 
which is easily reduced aud easily bleached. 2 ‘That which 
is easily reduced, but difficult to bleach. 3 That whiel is difficult 
to reduce, but easily bleached. 4. That wherein perfect bleaching 
involves the integrity of the fibre. The most protituble shape in 
which to send fibre to the English market is that of ha'f-stuff (or 
pulp). Well prepared bleached half-stuff would fetch £25 per ton 
ia the market. The best machine for reducing fibre to half-stuff is 
the ordinary rag-engine, costing about £150, carrying about 2 ewt. 

f stuff, and requiring a maximum of seven horse-power for driving. 

The half-stuff would require to be pressed, dried, and packed in 
bales. For experimental purposes in reducing the fibre, anything 
smaller than the ordinary sized rag-engiue is useless, as the weight 
of the triturating roll—about 15 cwt.—c muot be dispensed with, so 
that laboratory experiments are necessarily confined to rough separa- 
tion and bleaching. Moreover, laboratory experiments, unless 
conducted with the utmost care aud skill, furnish no reliable 
data. for commercial operations. As a preliminary, the charac- 
ter of the fibre ought to be determined in the laboratory :— 
Ist. In relation to its structure, having in view ease in 
fibrous separation. 2ad. In relation to its chemical construction, 
having in view ease in bleaching. Bleached half-stut? would realise 
a larger profit than nubleached, always supposing that the process 
of bleaching, owing to the accident of geographical position or 
otherwise, did not entail expenses extra to that properly belonging to 
operation uuder the most favourable circumstances. Fibre could 
be sent into the market as hualf-stuff unbleached whenever its 
characteristics were reliably established. 

MereoroogicaL OBsERVATIONS.—A copy has been returned to 
Parliament of a correspondence between the Board of ‘l'rade and the 
Royal Society on the meteorological observations, telegraphy, and 
forecasts. ‘I'he Secretary of the Board of ‘Trade wrote in February 
last to the Royal Society concerning the new features which the 
operations of the meteorological department had assumed, and 
expressing an anxiety to know whether the scieuce ef meteorology 
is in such a state as to admit of the permanent reliable system of 
storm signals and daily weather forecasts; and whether the pro- 
gress and useful application of meteorological scieuce will be more 
efliviently promoted by devoting the money voted by Pa: liament to 
the original objects contemplated, viz, the collection, tabulation, and 
discussion of meteorological phenomena, or by devoting it to the 
system of telegraphy aud weather forecasts. ‘The secretary of the 
Royal Society, after the lapse of a month, replied, on behalf of the 
President and the Council, to the effect that they are assured by 
Admiral Fitzroy that the original objects for which the meteorvlo- 
gical department was formed are still kept in view. “ Iu the fore- 
warping of storms,” adds Dr. Sharpey, “ much must as yet un- 
doubtedly be viewed in a grest measure tentative; but there 
is one class of cases on which such premonitory information 
is entitled to be regarded as resting on more assured scientilic 
relations. Admiral Fiizroy considers that he has satisfac- 
torily established the occasional occurrence of storms of a 
cyclonic character, of a very limited diameter, not much ex- 
ceeding perhaps that of the British islands themselves, and 
originating in their vicinity. The practice of forewarning is. 
specially suited to such sturms. They are characterised by great. 
violence and by frequent and rapid changes in the direction of the 
wind The key to their comprehension is eupplied by the tele- 
graphic reports which convey to the central oflive a knowledge of 
the various simultaneous directions of the wind ia different localities: 
and when once comprehended they are particularly suited for fore- 
warning, inasmuch as, iv its general course, the advance of the 
cyclone is steady in direction and moderate in rate. In convection 
with this subject the Presideut and Council revert with  satis- 
faction to a reply by Sir John Herschel to the Royal Com- 
mission on lights, buoys, and beacons, that ‘the most 
important meteorological infor. ation which could be tele- 
graphed would be informatian first received by _ tele- 
graph of a cyclone actuaily jn progress at a great distance, 
aud working its way towards the locality. There is no doubt 
that the progress of a cyclone may be telegraphed, and might secure 
mauy a ship from danger, by forewarnivg.’ It is obvious that this 
remark, which refers tu the approach of a distaut cyclone, is equally 
appliveble to cyclones origivating in or near our islands, the 
existence of which has been made known by the system of telegraphy 
which Admiral Fitzroy has established. With respect to the * fore- 
casts of the state of the weather,’ which are published in the news- 
papers, the Presideut and Council learn from Admiral Piizroy that 
they really occasion no cost to Government, and scarcely fail, there- 
fore, within the questions submitted for reply; moreover, the 
President and Council have no data whereon to rest a couclusion 
in regard to the degree of reliance to which these last-named fore 
casts may be entitled.” 
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Grants of Provisional Protection for Six Months. 


557. ARTHUR DupGEON and Gsorcg FREDERICK LE® MEAKIN, Martin’s-lane, 
Cannon-street, and Eowarp ELLIS ALLEN, Pariiament-street, West- 
minster, London, ‘Improvements in the construction of underground 
railways or subways, and in carriages to be used or worked therein. t— 
Petition recorded 27th February, 18 i3. 

1300. Ferpinasp Ports aud Joun Key, Birmingham, “Improvements in 
the manufacture of certain de-criptiuns of irou tubing, and in the means 
of producing and applying an ornam ntal case to the same, which said 
means are a'so applicable to the product ts in metal for 
other purposes.”—Pelition recorved 23rd May, 1863. : 

1337. CuarLes TaoMas BouTEeL, Quay Mariemont, Brussels, “ A new or im- 
proved instrument fur measuring distances and altitudes.” 

1339. Caartes Evesne Lagpexicn, Paris, *‘1 i 

1343. Freperick OsBourN. Peckham, Surrey, “Improved apparatus for 
pressing, smoothing, and finishing garments or parts of garments.” 

1245. Tu: MAS JAkvis, Earl’s-court, London, * Improvements in obtaining 
vegetable extracts, and in apparatus emp!oyed therein.” 

1317. Witttam Neepuam and James Kits, Vauxhall, London, “ Improve- 
ments in expressing liquid and moisture f: om substatces, and in separating 
the liquid from the solid p -rtions thereof, applicable also to the filtration 
of liquids.”— Petitions record+d 28th May, 1863. 

1348. kit IRoNMONeER, Friar Gate, Derby, ‘‘ An improved loose clip and 
socket jvint, appl le to bedsteads, sofas, caairs, and other articles of 
furniture and of fencing.” 

1349. ALFRED ABADIE, Fecamp, France, “ Improvements in railway brakes.” 

1351. Jwxome Jean Poret, St. Quentin, France, ** An improved method of 
accelerating the draught in furnaces and fire-places.” 

1353. Roper? Barker, Grafton-road, Upper Holloway, Middlesex, ‘‘Im- 
provements in the manufacture of matches usually term-d * Vesuvians.’”” 

4355. Joun HENRY Jonnson, Lincoln's inn-fields, London, ‘* Improvements 
in the manufa:ture or preparation of lubri-ating material.”—A commu- 
med from Frangois Janssens, Paris. — Petitwons recorded 29th May 
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1863. 

1359. Joun Hear, Crediton, Devonshire, “ Improvements in apparatus for 
distributing manure.” 

1361. StHPHEN Bates and Joun JaRping, Radford, Nottinghamshire, “ Im- 
provemen's in c.rriages used in machines employed in the manufaciure 
of lace or other fabrics."— Petitions recorded 30th May, 1863. 

1363. JAMES Jenson, Parliament-street, Westuinster, London, ‘* Improve- 
ments in the construction of railway carriages.” 

1365. Witttam CLark, Chancery-lane, Lonuon, “‘ Improvemen’s in appa- 
vatus for printing fabrics, papers, and other suriaces in colours.”—A 
communication from Joseph Saroglia, Boulevart St. Martin, Paris. 

1367. Lewis Scupper Cuicuester, Brookiyn, New York, U.S. *‘ Improve- 
ments in means fur drying grain.” 

1369. ALFRED VixceNT NewrToy, Chancery-lane, London, ‘**An improved 
construction of marline-spike.”—A communication from Albin Warth, 
Stapleton, Richmond, New York, U.S. 

1371, HikaM Craven Couttuarp, Park !ronworks, Blackburn, Lancashire, 
“Tmprovewents in packing for the glands of piston rods and other 
mov.ng mechanism, where it is nevessury to prevent the passage of steam 
or other fluids.” —Petitions recorved 1st June, 1863. 

1373, ABRAHAM ILLINGWORTH, Halitax, Yorkshire, ‘‘ Improvements in boots 
and shoes or similar coverings for the feet, and in the manufacture 
thereof.” 

1377. GeorGE ALLAM RaRReETT, WILLIAM ExaLL, CARLES JAMES ANDREWES, 
aud ALFRED Barrett, Keading, Berkshire, ** Improvements in valves 
and apparatus for regulating the speed of steam engines.” — Partly a 
communicition from F.ederic Perry, Newark, New Jersey, U.S. 

1379. ETleNNE Josepu Jarry, Boulevart St. Martin, Paris, ‘** Lnprovements 
in machinery to be worked by steam or other power, for clearing and 
ploughing land.” 

1331 Rosert CRawrorD, Beith, Ayrshire, N.B., “Improvements in 
Jacquurd machines used for weaving ornamental fabrics.” 

1385, WittiaM GLEAV« and Tuomas YounG, Manchester, ‘‘ Certain im- 
a. in a paratus for feeding or supplying water to steam 

wilers."—Prtitions recorded 2nd June, 1863. 

13387. George Davies, Serle-street, Lincoln's. inn, London, “ Improvements 
in machines for * ginning’ cottun.”—A communication from Jules 
Alfred Chaufourier, 'aris. 

1389. FREDERICK SErTLe Barrr, Dublin, “ An improved mean: of protect- 
ing, preserving, and hardeuing surfaces of brick, cement, stone, stucco, 
and other analog sus substances, which invenuon 1s also applicable to the 
pre ervation of timber ” 

1391. Joun PortLock, Hampstead-road, London, “An improved alarum 
apparatus.” — Petitions recorded 3rd June, 1863. 

1893. Steru*n Buakn, Tuomas Lex, «nd Rosert Durron, Chester, “ Im- 
provements in the c mstraction of flour and meal mills.” 

1397. WittiAM EpwarD Newton, Chancery-lane, Loudon, ‘‘ Improvements 
in the con-:ruction of casks, barrels, kegs, avd other analogous art:cies.” 
—A communicition from Jolin Couolly, Bostou, Massachusetts, U.S.— 
Petitions re orded ‘th Jane, (63. 

1398. Samust St. Baxseé GuittauME, Markland-place, Southampton, ‘‘ Im- 
provemen's iv bricks, and in appara'us to be used in manufacturing the 
same, and in brick ork built therewith.” 

1399 FRanc:s ALTON CaLVertT, Manchester, “Certain improvements in 
Steam engines, ~team boilers, and steam heating apparatus.” 

1403. Tuomas Gray, Lower Mitcham, Surrey, * luprovements in treating 
flax. hemp and other vegetubie fibrous substances, in order to bleach and 
separate the fibres.” 

1405. Wittiam Cuark, Chancery-lane, London, “* Improvemen's in the 
distillation and separation of hydrocarburets and their derivatives, and 
in wpparatus for the same.” — A communication from Jean Théodore 
Coupier, Boulevart St. Martin, Paris, —Petitions recorded 5th June, 1863. 

1407. WILLIAM ARMITAGE Brows, Victoria terrace, Hawks-lane, Canter- 
bury, Kent, * An indicator ior railway trains.” 

1409. ALFxLD James HoOuLtneswortu, Uxiord-street, Southampton, Hamp- 
shire, ‘A new or improved sp:rit compa~s with screw lever.” 

1410. CuakLes Epward NEWCUMEN, Uvington-square, Brompton, London, 
“improvements in the treatment of peat and other substances con- 
taining moisture.” 

1413. Witttam Coare Brocktruurst, Macclesfield, Lancashire. Joseru 
CamienTox, CHAvLkS Makinsox, and Jon CREIGUTON, Manchester, 
oa improvements in machimery or apparatus for winding yarus or 

reads 

1415. Wittiam Ciark, Chancery-lane, Lon‘on, ‘“‘ Improvements in mount- 
ing and fis:ing bedsteads, chairs, and other movable seats on board ship.” 
—A communication from Herman Hobach and Martin Henri Rumpf, 
Boulevart St. Mar in, Paris. 

1417. Epwin AxToUR ScuoriELD, Eyam, Derbyshire, “Improvements in 
tools or apparatus for paring, rasping, and scraping the edges of bout and 
shoe soles and hee's.” 

14.9. Wutiam Epwarp Geper, Wellington street, Strand, London, ‘‘ Im- 
prover nts in the construction of kites."—A communicatiun from 
Joseph Louis Horsin. Rue de Rivoli, Paris. 

14/1. tpWwakD Hu»purys, Deptford Pier, Kent, “Improvements in 
surface condensers.” 

1425. Heyry Reynett, Exeter, “Improvements in the manufacture (by 
the introduction of cocva-nut husk or part thereof) of a sub-titute for 
ordin«ry felt and kamptniicon, and in utilsing said cocoa nut husk or 
part thereof for packing of wine cvolers, refrig-rators, and ice chests, and 
caulking of sh ps and vessels,” 

1425, WiuLIAM EpWaRD Newron, Chancery-lane, London, ‘‘ Improvements 
in nozzles for hose and water discharge pipes.” — A communication from 
Consider Harvey Morrison, Le Roy, New York, U S. 

1427. Thomas Page, Adelphi-terrace, Strand, London, “ Improvements in 
propelling vessels, and in apparatus for tue same.”—Petitions recorded Sth 
June, 1863. 

1429. BesJamin Dorson and DaNigu GREENHALGH, Bolton, Lancashire, 
Certain improvements in machinery or apparatus for preparing cotton 
and other tibrous substances ” 

1431. Cartes Nicquzt, Paris, ‘‘ Improvements in apparatus for sorting and 
washing ores,” 

1455, A4CxiAKD ARCHIBALD RROOMAN, Fleet-street, London, ‘ Improvements 
in the distilla i n of bituminous substances.”—A communication from 
John Saunders, New Y.ork, Us. 

1435. HENRY MARTIN, Surrey-square, Old Kent-road, London, “ Improve- 
ments in treating and preparing night soil and sewage with other mate- 
Tials as @ manure.” 

1437. WILLIsM EDWARD Newton, Chancery-lane, London, * Improvements 
in the pr pulsion of ships aud other vessels."—A communication from 
Frederick Warren Harris Montreal, Canada East. 

1439. HENRY Bessemer, Queen-street place, New Cannon-street, London, 
“Improvements in the construction of and mode of working hy drostatic 
presses and hydraulic apparstua.” — Petitio.s recorded 9th June, 1863. 

1441, RUSs*LL AITKRN, Cambridge-street, Pimlico, Londun, ‘ Improve- 
ments in the permanent way of railways.” 

1443. Tuomas Apams, Alfred-terrace, Spa-road, Bermondsey, London, “ Im- 
—- in slide and other valves, and apparatus connected there- 
with. 

1444. Joserpn Brooks, Bar-street, Laister Dyke, Yorkshire, “ Improve- 
ments in miners’ jamps.” 

1435. WILLIAM Weits and Joun WILt!aM Myers, Manchester, “ Improve- 
—, apparatus for obtaining artificial light from volatile liquids or 

ids. 





1447. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in loco- 
motive apparatus, which is also applicable to other purposes.”—A com- 








munication from Casimer Notl, Boulevart St. Martin, Paris.—Petitions 
recorded 10th June, 1863. 

1451. Micnart Henry, Fleet-street, London, “ Improvements in treating 

floss silk and silk waste, and in apparatus for the same and other like 
urposes.”"—A communication from Charles Torne,jun., Boulevart St. 
artin, Paris. 

1453. Epwarp Deganz, Arthur-street East, London Bridge, London, * Im- 
provements in cooking and culinary utensils.” 

1457. WittiaM Waxtox, Smethwick, Staffordshire, ‘‘ An improved pneu- 
matic hammer, useful al-o for punching and stamping metals.” 

1453. JULES ALBERT *CHLUMBERGER, Basle, Switzerland, ** lm; rovements 
in the preparation of aniiine cyes or colouring matters for dyeing, stain- 
ing, or printing textile substances.” 

1459. WiLulaM SEED, Derby-street, Preston, Lancashire, ‘* Improvements in 
mach nery for drawing, slubbing, roving, and spinning cotton and other 
fibrous material.” 

1461. James Jounson, Peterborough, Northamptonshire, ‘* Improvements 
in lubricating apparatus for the cylinders of steam engines.” 

1463. TuoMas ALEXANDER E.uiorr, Enniskillen, Fermanagh, Ireland, 
**Improvements in reefing topsails aud courses,”—Petitions recorded 
lth June, 1863. 

1464. Wi.u1aM Sims, Reading, Berkshire, ‘‘ A new compound extract to be 
employed as a means for the cure of deafness." 

1465. Fxaxcis ALTON CaLverT and Francis CaLvert, Manchester, “ Im- 
provements in machinery for burring, giuning, cleaning, and carding 
cotton and other fibrous substances.” 

1465. GeoreEe Davis, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the currying and finishing of leather."—A communication from 
Benjamin Head Lightfoot, Phiiadelphia, Pennsylvania, U.S. 


1467. Josern PLace, Hodulesden, Lancashire, “ An improved combination | 


of materials to be employed for the purposes of sizeing and stiffning.” 


1468. JouUN « HARLES WiLsoy, Cannon-street, London, ** Improvements in | 


for reducing cocva-nut kernels and other substances to a state 
of pulp.” 

1469, Joux Cuartrs Witsox, Cannon-street, London, ‘‘ An improved 
machiuve for unhu-king rice and other see.ls.” 

1470. GeorGe Bepson, Mauchester, ** Improvements in cupolas and blast 
furnaces.” 

1471. Tuomas CuarnLtes Marcu, St. James’ Palace, Westminster, London, 
“(provements applicable to the ornamentation or decoration of articles 
of furniture, part of which improvements may also be applicd for archi- 
tectural ornamentation.” 

1472. Tuomas Hueues Mi.yer, Edinburgh, N.B., “ Improvements in 
threshing machines.” — A communication from William Roberts, 
A’ Be: kett-street, Melbourne. 

1473. Ropert HuGues, Worcester, ‘‘ An improved implement or apparatus 
for scraping and sweeping turnpike and other highways, carriage drives, 
and footwaiks, or other places requiring to be so cleaned,” 

1474 Henry Srracey Baroy, Morant Cottage, Blackheath-road, Green- 
wich, Kent, “Improvements in steam fire engines, parts of which im- 
provements are applicable to steam boilers, and to pump: generally.” 

1476. Georer Davitsox, Maxie Moss, Aberdeen, N.B., * Improvements in 
the manufacture of paper bags, and in the mgchinery employed therein.” 

1477. Joun Jones, Manchester, “Improvements in gas regulators.”"— 
—Petitions recorded 1th June 1863. 

1478. Gzorcr Davies, Serle-street, Lincoln’s-inn, London, “ An improved 
mode of oiling journals or ax\es."—A communication from Henry Woud, 
Philadelphia, Pennsylvania U.S. 

1479. THoMas Wria@tky, Bury, Lancashire, “ Improvements in machinery 
or apparatus for filtering or cleansing water or other fluids.” 

1480. Joun Horkixson, Manchester, “ Improvements in the mode of securing 
or fa~tening the ends of metal bands, and in machinery for preparing the 
same.” 








1481. Witt1amM Netson Hvutcuinson, Plymouth, Devonshire, ** Improve- | 


ments in means of and apparatus for cleans:‘ng ships’ bottoms and sides.” 

1483, THoMas ALEXANDsR ExLiortT, Enniskillen, Fermanagh, Ireland, 
* Improvements in the construction of, and in the means of ballasting 
ships and other vesse's,.” 

1486. Marcus Brown WESTHEAD, Manchester, “ Improvements in adapting 
tapes, ribbons, and other such narrow fabrics or thread to surfaces from 
which they may be unwound, or upon which they may be rewound.” 

1487. Isaac Gray Bass and WitL1aM Bass, Broughton Little, Cumberland, 
«« [mprovements in the manufacture of nails and spikes.” 

1488. Henry GravaM WILLIAM Wagstarr, Radnor-terrace, London, * Im- 
proved apparatus for feeding steam buiiers with water, which apparatus is 
also applicable for raising water.” 

1489. SAMUEL SixcLarr Rogsox, Hendon Horse, Sunderland, Durham, 
“Improvements in apparatus for working the rudders of vessels, and in 
auxiliary steering apparatus.” 7 

1:90, JAMES SuanD, Upper Ground-street, Blackfriars-road, London, ‘ Im 
provements in the arrangement and construction of steam fire engines, 
and in steam boilers for the same, such builers being applicable to other 

urpos+s.”—Petitions vecorded 13th June 1863. 

1493. Tuomas Cops, Liverpool, “improvements in the construction of 
rocking h -r-es, andi: giv ng additional motion thereto,”—A communica- 
tion from Wilis+m Hignett, New York, U.S. 

1494. Hexry BerRNovutut Bartow, Manch ster, ‘ Improvements in machi- 
nery for opening and clean, «otton and other fibrous substances.” 
communicanon from John Edo Van Winkle, Paterson, New Jersey, U.S. 

1495. Isaac BLUE Hakeis, Castle Mills, Fountain Bridge, Edinburgh, N.b., 
“ Tmorovements in the manuf«cture of flexitle and other tubes.” 

1496. Joun Juckes, jan, Armaught-road, Roman-road, Olid Ford, Bow, 
~ [mprevements in furnaces.” 

1499. WILLIAM (LARK, Chancery-lane, Lendon, ‘‘ Certain improvements in 
engines for obtaining motive power from steam or other liquids, also 
partly applicable to pumps.”—A communication from John Benjamin 
Root, Brooklyn, New York, U.S. 

1500. PATRICK PLUNKETT LESLIE STAFFORD, St, James’s-square, London, 
‘Improvements in fire-arms.”—Petitions recorded 15th June. 1863. 

1501. James JouN SHEDLOCK, Vincent s.reet, Westminster, ‘* Improve- 
ments in -alves for the pas-age of steam, gas, and fluids.” 

1503. WittiaM MANwWaARING, Banbury, “ Improvements in harvesting 
machines.” 

1505. Joun Ligutroot, Accrington, Lancashire, ‘‘ Improvements in fixing 
mordants in the processes of dyeing and printing textile fabrics or 
varns ” 

1505 Jostan George JENNINGS, Palace-road, Lambeth, Surrey, and MANUEL 
Lrorotp Jonas LavaTéR, Bath--treet, Neagate street, London, * Im- 
provements in moulding and vulcanising articles of india-rabber.” 

1507, WILLIAM scorB, St. Paul's-road, Camden Town, London, ** Improve- 
ments in the manufacture of candles aud soup.” 

1509. ALEXANDER JOHN Fraser, Water-lane, Great Tower-street, London, 
* Improveme.ts in apparatus apolied to house and carriage window 
sashes for the working and fastening thereof.” 

1510. WILLIAM Neiut. jan., Bold, near St. Helen's, Lancashire, ‘* laprove- 
ments im steam engines.” 

1511. Joun CoLuinewoop Onions, Birmingham, ‘‘ Improvements in smiths’ 
and o her bellows.’ 

1512 Ricuarpd AkCHIBALD Brooman. Fleet-street, London, ‘‘ Improvements 
in protecting or preserving the siivering or quicking on glass, and iu the 
manuf«cture of glass vessels for silvering or quicking.”—A communic:- 
tion from Josepn Jules Anthoive and Frang:is Etienne Hyppo.ite 
Brossette, Paris —Petitions recorded \6th June, 1863. 

1513. Wiit1aAM Hewrky Dawrs, B omford Ironworks, Westbromwich, Staf- 
fordshire, ‘* Improvements in the manufacture of iron.’ 

1514. Jouy Banweé.u, Watlington, Oafordshire, ** A combined machine for 
collecting und placing in rows, or co'lecting and elevating into a wagon 
or elsewhere, hay, corn, or other agricultura! produce.” 

1515. Jom Miu, sen., Sunderland, Durham, *‘ Improvements in the square 
rigging of vessels.” 

1516 James Newnam, Crayford, Kent, ‘‘ Improved means of, and apparatus 
for, bo ling in vacuo at a low tem) erature.” 

1517. Joun Freperick Spencer, Newcastle-on-Tyne, “Improvements in 
steam, gas, and water tube joints.” 

1521. Tuomas Purpie, Oxferd-street, London, ‘‘ Improvements in the 
plasteriny, colouring, and decoration of walls and ceilings.” 

1523. WILLIAM NayLor, Queen’s-road, Dalston, Middlesex, “‘ Improvements 
in appara'us for compressing, holding, and regulating the pressure of 
gas.” — Petitions recorded lith June, 1863. 

1524. JouNn ALEXANDER SPARLI‘G, Up;er Hornsey Rise, Middlesex, “‘ Im- 
provements in twisting and winding silk, and in the machinery or appa- 
ratus to be emploved tnerein.” 

1530. Rowzext Joxsoxs, Dudley, Worcestershire, “‘ Improvements in machi- 
nery for making moulds to be employed when casting metal.”— Petitions 
record d i8th ‘une, 1863. 

1632. Hexry Reynouvs, Fleet-street, London, “‘ An improved method of 
rendering atmospheric wir fit for illuminating purposes, and of increasing 
the i/luminating power of inflammable gas.” 

1533. AvevsTin Moret, Roubaix, Nord, France, ‘* Improvements in traction 
engines.” 

1542. Micuart Henry, Fleet-street, London, “ Improvements in decorti- 
cating grain and seeds, and in the application of the products obtained 
by and marerials used in decorticating.”—A communication from Jules 
Lemoine and Louis Joseph Maximilien Chollet. Boulevart St. Martin, 
Paris.—P-titions recorved 19th June, 1863. 

1546. GrorGe HaseL~ine, Southampton-buildings, Chancery-lane, London. 
‘*An improved oil, more especially designed for mixing paints and 
clours, and new mode of manufacturing the same.”—A communication 
from Adolph Millochau, New York, U.S. 

1550. CuaRLes Prrerson, Newport, Isle of Wight, “A new material or 

pound applicable to the facture of pipes or tubes, to caulking 
or covering ships’ bottoms, and to other useful purposes." 

1652. Henry Macautay, Rotherham, Yorkshire, ** lmprovements in covers 




















or appliances for the rims, borders, or top edges of chamber utensils, 
applicable also to commodes and water clo ets.” 

1554, ALEXANDER THBopor Nicsouavs Gout, Caledonian-road, London, 
** Improvements in the manufact of ings or settings for precious 
or other stones.” 

1556. Witttam Lovis Winans and Tuomas Wivans, Dover-street, London, 
“Improvements in plings for propelling shafts of ships or vessels.” 

1558. WitttaM Louis WINANS and THOMAS Winans, Dover-street, London, 
“Improvements in adapting propellers for prop: lli+g ships or vessels for 
ocean navigation.” — Petitions recorded 20th June, 1863. 

1564. Joun McLean, Dander tiall, West Calder, West Lothian, N.B., “‘ Im- 
provements in tresting oil from shale or other bituminous minerals and 
similar oils, to obtain various products therefrom, and in apparatus 
therefor.” 

1563. Wiuu1AM Rowan, Belfast, ‘‘ Improvements in pistons.” 

1570. Witu'am Louts Wixans and THoMas Winans, Dover street, London, 
* Improvements in adapting propellers for propel.ing ships or vessels.” 
1572. Wint1am Louis Winans and Tuomas Winans, Dover-street, London, 
“Improvements in the construction or arrangement of the working 

parts of engines for actuating the propelling shafts of steam vessels.” 

1574. CHARLES THoMAS BuRGEss, Gower-street, Loudon, ‘‘ Improvements 
in reaping machines,”"—Petitions recorded 22nd June, 18638. 

1580. Tuomas FULHAM Parsons, Maindee, Christchu:ch, Monmouthshire, 
“Certain improvements in the mode or mode: of preparing plates, bars, 
or other objects of iron for being coated with metals or alloys.” 

1582. WittiamM Louis WINANS and Tuomas Winans, Dover-street, London, 
“Improvements in steam boilers.” 

1584. WitLiam Louis Winans and Tomas Winans, Dover-street, London, 
* Improvements in the arrangement of apparatus for superheating steam 
in steam boilers.” 

1586. ANDRew MeiN, Hope Ironworks, Station-street, Stratford, Essex, 
** Improvements in apparatus for generating steam,” 

1588. Wituiam ‘Toovey, Rue de la Pompe, Brussels, Belgium, ‘‘ Improve- 
ments in photolithography, photozincography, aud photographic 
engraving on copper or steel plates, or on any other suitable sub- 
stances.” — Petitions recorded 23rd June, 1863. 

1504. James Lean tuanes, Leek-road, near Joiner-square, Hanley, 
Stafford hire, “ lmprovements in ornamenting porcelain.” 

1596. ANDRew EpmuND Baar, Leeds, Yorkshir-, “ Improvements in appa- 
ratus for actuating domestic bells and other signals by the electric 
current.”—Petitions recorded 24th June, 1863. 








Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1599. Danie Hussey, Nashua, New Hampshire, U.S., “ Improvements in 
bobbins, and the winding of roving or yarn thereon,”~ Deposited and 
recorded 25th June, 1803. 





Patents on which the Stamp Duty of £50 has been Paid. 
1593. Hoassrt Henry Bisuor, Bristol, Connecticut, U.S.—Dated 2nd July, 


1594. JouN AITKEN Saumoy, Glasgow, Lanarkshire, N.B.—Dated 2nd July, 


1860 

1609. James Morris, Albert-square, Clapham-road, London.—Dated 8rd 
July, iso. 

1613. WiLt1AM SKixner, Williamsburgh, Massachusetts, U.S.—A communi- 
cation. —Dated 4th July, 1-60. 

1633. BexyamMin Lamsert, Warner-street, Dover-road, London.—Dated 6th 
July, 1800, 

1660. Fr.pinanp Cuartgs Wak.icu, London-street, Fenchurch-street, 
London. —Dated 10th July, 1860. 

1623. WALTER Hoop, Glasgow, Lanarkshire, N.B.—Dated Sth July, 1860. 

1631. WILLIAM Frepexick THomMas, Newgate-stieet, London,—Dated 6th 
July, 186°, 

1636. BexJamin Mircnett, Crowe Hall, Denver, Norfolk.—Dated 6th July, 
1860. 

1610. Joun Lesiiz, Conduit-street, Hanover-square, London.—Dated 7th 
July, 186). 





Patents on which the Stamp Duty of £190 has been Pail. 

1531. Epevezer Roeesrs, Abercarn, Monmouthshire, and Herpert Mack- 
worth, Clifton, Gioucestershire.—Partiy a communication. ~ Dated 30th 
June, 18 i. 

1578. Josera Lewras and Joun Humrunreys, jun., Manchester.—Dated 5th 
July, 1856. 

1586. Ronert Suaw, Portlaw, Waterford, Ireland.—Dated 7th July, 1456. 

1597. EDWAKD CrtanLes Heatty, Sidmouth Lode, Oid Brompton, and 
EDWAKD ELLIS ALLEN, Strind, London. — Dated 7th July, 1854, 

1583. LoRENZO BLacksTONk, Lawrence-lave, Londun, —Dated Sth July, 1856, 


Notices to Proceed. 

490. Joun Davis Wetcu and ALFxeD Puirpen Wetcn, Gutter-lane, 
Loudon, “ improvements in machinery fur blocking and pressing hats and 
bonnets.” 

492. Tnomas Ricuarps Harpixe, Leeds, Yorkshire, ‘* Improvements in 
machinery for carding and combing flax, wool, cotton, and other fibrous 
substance :s." - Petitions recorded 23rd Februarn, 1863, 


| 503. Joun Watson BuKToN, Lee s, Yorkshire, ** lmprovements in bearings 





and bushes of axles and shifts,” 

509, Geoxok AvGuSTUS HupDaRT, Brynkir, Carnarvenshire, “ Improved 
mean» of imparting heat to fluids.”—Petivions recorded 2ith February, 
1865. 

Sly. Ricuakp ARCHIBALD Broomay, Fleet street, London, ‘* Improvements 
in lamps for bur.ing petr.jeum and other siwilar ois, and in feeders or 
cans for supplying oils to such lamps.”—A communication from Noel 
Bos elut, Paris. 

524. Bexssamin Laweesce and Wittiam Nisverr, Newport, Monmouth- 
shire, “ Improvements im apparatus tur regulatiog the flow of gas for 
purposes of illumination.” 

533. ALEXAND«éR Maclvon, Edinburgh University, N.B., ‘‘ Improvements 
in veneering or overlaying woods according to two methods—first, by 
means of steam exhaustion or steam pressure, or air exhaustion or air 
pressure; secondly, by the employment of electro magnetism.” 

534. Grorek ToMKINS, Morriston, Glamorganshire, ‘* lmprovements in the 
manifacture of tin and terne plates, and in the apparatus tu be em- 
ployed therein.” — Pettions recorded 5th February, 1803. 

537. Cuarues Rircutx, South-s:reet, Finsbury, London, ‘An improved 
machine for making spiral lignters or spiils fron. wood or other sub- 
stance, and which machine will make and colour them when desired at 
one process or operation.” 

541. AstiRY Paston Pxice, Lincoln’s-inn-fields, London, ** Improvements 
in the production and manufacture of biue colours.”—A communication 
from Augustus Eisenlohr, Heidelberg, Baden. 

545. Micuach PUDDEF, OT, Blisset-street, Greenwich, Kent, “ Improvements 
in implements for tilling and cultivating land ” 

547. Ricuarb Jos.ru Nopper, Liverpool, ** Improvements applicable to hats, 
cxps, heim ts, military heat dresses, and other like coverings for the 
head.” — Petitions recorded 26th February, 1863. 

549. Joun Hovewrox ALBINSUN and Henry Hovron Cockga, Bolton, Lanca- 
shire, “ Improvements in 5; inning, doubling, throwing, and reeling silk, 
and in the machinery employed therein,” 

550. WER\KR STAvUF«N, Georgesstreet, Portman-square, London, ‘‘A new 
or improved fibrous sub-titute for human and other hair, to be used for 
all the purposes for which human and other hair is now used, and also for 
the manufacture of textile fabrics.” 

553. James Carver, Nottingham, ** Improvements in the arrangement or 
fixing of combs in machines employed in the manufacture of bobbin net 
or twist lace.” 

554. Joun Ampnose Correy, Providence-row, Finsbury, London, ** An im- 
proved method of, and apparatus for, controlling and facilitating locomo- 
tion, whether on land or un water.” 

557. ArTuvUr Duveron and Ggoree Frepentcx Lee Meakty, Martin’s-lane, 
Cannon-street, London, and Epwanp Eutts ALLEN, Parlianent street, 
Westminster, London, “‘ Improvements in the construction of under- 
ground railways or subways, and iu carriages to be used or worked 
therein.” 

560. Vicror Desing Devanaye, Canchoise-street, Rouen, France, “ Im- 
provements in apparatus for cleaving and excavating pit coal and rock or 
earth.” 

561. Joun Henry Jousson, Lincoln’s-inn-fields, London, “ Improvements 
in machivery or apparatus employed in the preparation or treatment of 
hemp and other textile materials "—A communication fom Frangois 
Jules Vignaud, Paris. — Petitions vecorded 27ti February, 1863. 

562. BeNJamix West, St. James’s-walk, Clerkenwell, London, “An im- 
provement or improvements in metallic pens.” 

563. STeruexN WiLLiamsoy, Sheffieid, Yorkshire, ‘‘ Improvements in the 
construction of furnaces.” 

870. Epwaap Paine, Liverpool, “‘ Improved apparatus for facilitating the 
cleaning of vessels’ bottoms while afloat.” 

571. Tuomas Epwarp SyMonos, Adam-street, Ade'phi, London, “ Im- 
provements in whe cousiruction of screw propelled ships, and in the 
arrangewent and wmode of disconnecting, withdrawing, and lifting screw 
propellers.” 

574. Epwarp Hayes, Stony Stratford, Buckinghamshire, “ Improvements 
in supply water to surface condensers of marine eugives.” 

575. SamugL Baremax, Low Moor, near Bradford, Yorkshire, ‘‘ Improve- 
ments in the manufacture of wire rope and cordage, and in the machinery 
employed therein,” — Petitions recorded 28th February, 1863. 

580. AIME Francois Paony, Passage des Petites Ecuries, Paris, “‘ A new 
— implement for cultivating tubercles, roots, and all oil 
P. ts.” 











1863 
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-6 THE ENGINEER. Jury +6, 
81. Geonex HAWKSLEY, Sheffield, Yorkshire, aud Tuomas BisseLL, Tuoley- | during the working of the builer, regulate the admissiun of air and steam, , 


street, London, “‘ Improvements in powder 
534. CHarLes GaRTON, Bristol, “An improved mettod of applying heat in 
manufacture and refining of sugar, and in malting, bop drying, 
brewing, distilling, and vinegar making.” — Petitions recorded 2nd March, 
3. 


1863. 

598. Barnet SoLoMon ConeNn, Magdalen-row, Great Prescott-street, Good- 
man’s-tields, London, “Improvements in apparatus for protecting the 
points of pencils.” —Petition recorded 3rd March, 1843. 

630. CuakLEs Cuay, Walton Grange, Wakefield, Yorkshire, ‘‘ Improve- 
ments in chain harrows.”— Petition recorded 5th March, 1863. 

639. Dennis WILLIAM Ransom, Pembroke-place, Liverpool, “ Improve- 
ments in fixing artificial teeth.”— Petition recorded 6th March, 1863. 

647. James CowLéy, Oxford, “ Improvements in machinery or apparatus 
for manufacturing bricks, tiles, pipes, and mouldings.” 

651. CHakLes HENKY Lx, Shallowford, near Stone, Staffordshire, “ Im- 
proved apparatus for opening and closing the gates of railway crossings, 
which apparatus also acts simultaneously upon the signals,” 

653, Pixrre Huoon, Rue de l'Ouest, Paris, “ Improved machinery for 
— and applying motive power.”—Petitions recorded 9th March, 


668, ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 
locomotive boring and winding engines.” 

669. ANDREW Banciay, Kilmarnock, Ayrshire, N.B. 
traction engines, and in apparatus for indicati 
—Petitions recorded 11th March, 1863. 

679. JaMES POLKINGHORNE, Redruth, Cornwall, “ Improvements in treating 
tin ores, and in apparatus for treating ores and matters containing 
arsenic.”—Petition recorded 12th March, 1863, 

697. Wiut1AM Youna, Fleet--treet, London, ‘“ Improvements in type-com- 
posing and distributing machines.”— Petition 14th March, 1863. 

708, Witutam Epwakp Newton, Chancery-lane, London, * Imp 


» “Improvements in 
ig the p of steam.” 





or stop off the one or the other, according as he finds that more or less of 

the one or the other is required to maintain the quality or character of fire 

he desires. 

3252. J. Brapoock, Droylesden, Lancashire, ‘‘ Apparatus for effecting the 
separation of impurities from the water employed in steam boilers, and 
also for effecting the circulation of the said water.”. -ated 4th December, 
1862. 


This invention relates to the cleansing of water employed in steam 
boilers, and in separating the floating particles, impurities, or extraneous 
matters therefrom by allowing the impure matter to subside or fall to the 
bottom of a chamber within the boiler, where it can deposit in the form of 
a sediment without being disturbed by the motion caused by ebullition. 
The improvement consists in the application of the steam in the boiler to 
raise the water from the bottom of the boiler to the said chamber, situated 
partly or entirely above the water line. 

8271. R. Tuonrp, Liverpool, ‘* Coating or covering for steam boilers to prevent 
the radiation of heat.” - Dated 6th December, 1862. 

This invention for the covering of steam boilers and other like surfaces, 
to prevent the radiation of heat, consists in enclosing the external portion 
of the boiler or other surface With a covering of sheet iron or other suitable 
metal, so as to form a cavity between the outer eurface of the boiler or other 
surface and the inner surface of the sheet metal, filling the cavity with dry 
sand (by preference sea sand), and in covering the outer surface of the 
metallic casing with a skin or coating of plaster of Paris, or other like suit- 
able non-conducting material, and which it is preferred to case iu or cover 
with wood lagging.—Not proceeded with. 

3294. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘Steam generators.” —A com- 
munication.— Dated 8th December, 1862. 

This invention relates more particularly to multitubular boilers or steam 

t comprises also an improved construction and mode or 





in the manufacture of iron and steel.”—A communication from Emile 
Guillaume Boigues and Paul Rambourg, Rue St. Sébastien, Paris. 
—Petition recorded 16th March, 1863. ’ 

730. Frxeperick NoRRINGTON, Tavistock, Devonshire, ‘‘ Improvements in 
- or bands and knee-caps for horses.” — Petition recorded 18th March, 
363. 

761. WtuttaAM CuArK, Chancery-lane, London, “Improvements in the 
separation or obtaining of ammonia pomazoted matters, and in the pre- 


g an 

method of fitting or adjusting the tubes in the tube plates, whereby greater 
facility is afforded for i ducing, removing, and cleaning the same. The 
tubes, when secured in their places ding to this i jon, are not con- 
tracted or obstructed by the presence of any internal rings or ferrules, so 
that the cleaning of the same is more easy of execution, and the draught is 
impeded. Accurding to the first part of this invention it is proposed to 
adapta fan or other exhauster to the rear end of the set of tubes which 
act as the return tubes in multitubular boilers, whereby the draught can be 
; 4 or diminished 1 











paration of manure.”—A communication from Lucien Henry 
and Théodore Chateau, Boulevart St. Martin, Paris.—Petition recorded 
2ist March, 1863. 

808. BENJAMIN WILLIAM Goong, St. Paul’s-square, Birmingham, “A new 
journal axle or bearing, particularly applicable to rolls.” — Petition 
recorded 28th March, i8 3. 

821. WILLIAM EpwarD Newton, Chancery-lane, London, “An improved 
process for producing yellow colouring matters and other colours which 
may be derived therefrom."—A communication from David Clovis Knab, 
Coimar, France.— Petition recorded 30th March, 1863. 

842. GkonGE JOMLINSON BousrieLD, Loughborough Park, Brixton, Surrey, 
“Improvements in steam boilers,”—A communication from Edw: 
Dickerson, New York, U.S.—Petition recorded 1st April, 1863. 

1163. WittiaM Epwarp Geper, Wellington-street, Strand, London, “‘Im- 
provements in the mauufacture of paper stuff or pulp from certain 
vezetable sub "—A com ication from Lucien Bardoux, Poitiers, 
France.—Petition recorded 9th May, 1863. 

1311, Epmoxp Hunt, Giusgow, Lanarkshire, N.B., “Improvements in 
pore or pillars for fences and gates."—A communication from David 

iddleton, Christ Church, Canterbury, New Zealand.—Petition recorded 
whith May, 1868. 

1861. StepuEN Bates and Joun Janpine, Radford, Nottinghamshire, 
“ Improvements in carriages used in hi ployed in the fi 
ture of lace or other fabrics.”— P. tition recorded 30th May, 1863. 

1367, Lewis ScuppER CuiciksTER, Brooklyn, New York, U.S., ‘‘ Improve- 
ments in means for drying grain.”— Petition recorded 1st June, 1863. 

1413, WiLLIAM CoaAré Buock.EHuRKST, Macclestield, Cheshire, and Josera 








t p , and the heated gases and products of 
ion are directed or forced by opening or closing certain valves, 
either direct into the chimney or along other flues or ges leading into 
the ashpit, or along special flues for the purpose of heating ovens or em 
stoves, or for warming the workshop. The barrel of the boiler is rivet 
at one end to the main upright cylindrical portion of the boiler containing 
the fire-box, and surmounted by u steam dome. Two series or sets of tubes 
are introduced into this shell, one set above the other horizontally. The 
lower set of tubes is fitted at one end into the fire-box, and at the other end 
into a tube plate forming part of the smoke-box or combustion chamber. 
The upper or return set of tubes is connected with the smoke-box or com- 
bustion chamber at one end,and with a chamber opening on one side 
under the mouth or entrance to the chimney which is situate at the front 
or fire-box end of the boiler. Immediately in front of this chamber there 
is fitted a fan or exhauster contained in asuitable case, which greatly assists 
the draught, an icates at its upper portion direct with the chimney, 
which is provided with a valve or damper, and at the sides with two lateral 
it ling flues or p which open under the grate bars in the closed 
ashpit into special flues or passages for heating or drying purposes. Valves 
or y lne are also provided in these descending flues, so that the products 
of combustion may either be directed at once into the chimney, or shut off 
from the chimney and directed into the ash pit or along the special flues. 
The adjustment or fitting in of the tubes is effected after the boiler is com- 
pleted, and the holes have been made in the respective tube plates. Into 
these holes are inserted two slightly tapered cutters, having their cutting 
surfaces extending only about half way round. These cutters—one for each 
plate - are both fixed on to a long rod, which is passed from one hole to the 

ite one, so that each cutter will operate simultaneously upon the two 














Cxrionton, CHARLES MAKiINSON, and JouN CREIGHTON, Manch 
“ Certain improvements in 'y or ay 
threads.”— Petition recorded 8th June, 1863. 
1439, Heneky Bessemer, Queen-street-place, New Cannon-street, London, 
‘Improvements in the construction of and mode of working hydrostatic 
presses and hydraulic apparatus.”~ Petition recorded 9th June, 18.3. 


p for winding yarns or 


hi 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journa)) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding Oue Penny). Sums ex- 
ceeding 5s, must be remitted by Post-office Order, made payable at the 
ean, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 

ice, 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptio: dl Al 
THR ENOINEAR, a the alee of her Mojesty’s Commauaroners of Patentee 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 





corresponding holes in; the tube plate, the tirst cutter being made rather 
smaller than the other in order to allow of its passing the hole in the first 
tube plate. By rotating the rod the cutters impart a slightly conical form 
to the holes. To each extremity of the tube to be inserted is fitted externally 
a slightly conical or tapered ferrule, the first or entering ferrule being 
rather smaller than the second, so as to through the first tube plate. Into 
this tube is inserted longitudinally a rod screwed at both ends, and carrying 
at each extremity a washer aud a nut outside thereof ; one of these washers 
bears only upon the end of the tube itself, while the other, which is made 
hollow and of large diameter, bears at its edges only upon the tube plate 
immediately round the end of the tube. By tightening up the nut at the 
back of the last named washer the tube will forcibly drawn into the 
conical holes in the tube plates, ahd firmly secured therein. When the 
tubes are to be removed the positions of the washers are reversed, and by 
again tightening the nuts the tubes will be drawn out of their holes in the 
tube plates. A few strokes of the hammer upon the smaller washer will 
greatly assist the insertion and removal of the tubes. 


CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, je. 

325). J. Grant, Maidstone, “ Turntables for portable railways.”—Dated 4th 

December, 1862. 

This invention consists in a novel mode of constructing a very light and 
portable turntable, so that it may be easily moved frum place to place. and 
very easily and quickly placed in position upou the surface of the ground 
without requi ing to be let into it, and so that four-wheeled carriages or 
trucks may be turned thereun, so a3 to be brought at any required angle to 
their former track, and ina line with any one of any number of branch 
lines or turn-outs that may be radiating from the centre of the turntable, 
or so as to be turned completely round in the direct track. 

3256. J. Ropinson, Liverpool, * Construction of ships and vessels." —Dated 4th 

December, 1862. 
This invention cannot be described without reference to the drawings. 


| 3263. E. B. Witsox, Parliament-strect, London, “‘ Railway wheels.”"—Dated 


| railway wheels, whereby greater 
bined with i 


5th December, 1862. 
This invention relates to a peculiar construction and arrangement of 
and simplicity of construction 





d safety in case of fracture of the tyre. Accord- 





as Cann, Greenock, N.B., “ Steam engines.”— Dated 23th Ni b 
G2. 


The patentee claims, First, the »pplication and use of expansion or cut 
off valves arranged on the steam belt, and by preference between the steam 


| 


trunnions and ordinary slide valves of oscillating steam engines, as | 


described in the specification, and shown in the drawiags, Secondly, 


are 

ing to this invention two discs of the desired size are first prepared by cast- 

ing in malleable metal, and are then placed in dies and subjected to com- 
ression or hammering therein for the purpose of giving them the desired 
orm, whether flat, disched, or corrugated. These dies are also so shaped 


the | as to produce a ralsed annular rim ali round or partly round the circum- 


systems or modes of arranging ana constructing the gearing for actuating | ference of the discs on one side thereof, each mm being either parallel, 
the expansion or the slide valves of oscillating steam engines for regulating V-shaped, or of any other sectional form. The tyre has corresponding 


the extent of motion of the same so as to produce any required amount 

of expansion of the steam as described in the specification and repre ented 

in the drawings. 

3195. J. F, DeLaxy and J. C R. OKKs, Greenwich, ** Double cylinder expansive 

steam engines.” —D sted 28th November, 1862. 

For the purposes of this invention the shde valve of the high-pressure 
cylinder of a double cylinder expansive steam engine is made with * Jap” at 
each end, whilst the slide valve of the low-pressure cylinder is made with no 
lap or with as little lap us may be, These slide valves are to be worked or 
moved in any suitable manner, but so that the slide valve with the lap may 
precede the movement of the slide valve of the low-pressure cylinder. In 
some cases, such as where the two cylinders are end to eud, or otherwise 
arranged, the slide valve of the high pressure cylinder, and tlw slide valve 
of the low pressure cylinder, may be moved by the same eccentric and 
valve rod, in which case such valve rod is to connected to the two 
valves in such tanner as to admit of its moving the slide valve of the high- 
pressure cylinder a distance before it moves the slide valve of the low- 
pressure cylinder. In cases where two slide valves are used to each of the 
two cylinders of a double-cy.inder expanding steam engine, those of the 
pot ap cylinder are to have lap whilst those of the low-pressure 
cylinder are to have no lap, or as little lap as may be, and they are to be 
moved or worked in succession, as above explained. 

3207. Rev. H. MOULE, Fordington, Dorsetshire, ‘* Improvements ia loc motive 
engines, and in apparatus Jor generating steam for steam engines."—Dated 
29th November, 1862. 

In constructing a locomotive or other engine ling to this i tion 
the patentee makes the fire-box and ash-pit of the engine of suitable dimen- 
sions. The bottom and sides of the ash-pit are closed water-tight, in order to 
its containing water below the fire-bars. At the sides of the ash-pit open- 
ings are formed for the admission of air to the fire. Over these openings 
slides or covers are used, to regulate the admission of air; and wheu 
desired to shut off the supply of air altogether, a steam pipe is applied 
between the ash-pit and steam boiler, in order that steam may be admitted 
to the ash-pit. On the steam pipe is a cock or valve by which the supply 
of steam to the ash-pit may be regulated or shut off. Into the ash pit a 
mixture of o:} or oily and fatty matters mixed with powdered coal is to be 
introduced, and a supply of water is to be constantly kept up in the ash-pit, 
so as to touch the fire-bars, or to come as near thereto as may be. On the 
pe alternate layers of coal or coke and chalk, limestone, or lime are to 
and chalk, limestone or lime, may be mixed betore introducing them into 
-ae fire-box. The fire is to be Ln. easy air being admitted freely at the 
)penings at the sides of the fire-box or ash-pit. When the fire is well 
—. steam may be admitted into the ash-pit from the steam boiler, and 
she admission of air may generally be reduced. The engine-man will, 





‘aced, sufficient to fill the tire-box to the required height. Or the fuel, 


annular grooves formed inside it, so as tu fit accurately over or into the rims 
of the two discs, which are placed inside the tyre from opposite sides thereof, 


| and may or may not be held by bolts therein passing through the discs. 





The space between the discs may be filled in with india-ruvber, cork, wood, 
or other good sound-deadening material. The discs may be made of cast 
steel or malleable metal, and then pressed in dies. In carrying out this 
ta the i jon the p refers to emp!oy the press for which 
jetters patent were granted to him the 19th day of December, 1362 (No. 
8398). 

3276. J. BurcHaut, St. He'en's, and E. Burrows, Sutto», Lancashire, ** Pro- 

pellers for ships.” — Dated 6th December, 1862. 

The object of this invention is to prevent the vibration in ships and 
vessels fitted with paddle wheels of the descriptions now in use, to produce 
or construct propellers jess liable to damag: from ice and other hard sub- 
stances in the water, and to obtain, by the use of such propellers, increased 
= from the employment of an equal amount of motive power. On both 
sides of ships and other vessels, and in similar positions to the ordinary 

le wheels, the patentees place one, two, or more propellers, partially 
mmersed in the water, resembling in form the stern submerged screw pro- 
pellers generally in use. The blades are sometimes, for small and coasting 
= cast with the boss, which is secured to the driving shaft, but usually, 
and, by preference, so formed and secured to the said boss that the angle 
at which the said blades enter and leave the water, and the depth of immer- 
sion, can be accommodated to the water line. These propeller blades may 
be secu: by bolts or pins to-the boss, and strengthened by stays, but 
in all cases they dispense with r ngs round the outer circumference, 
3278. R. McCuixtock, Dublin, ** Carriage axles."— Dated 6th December, 1862 

The objects of this invention are to facilitate the fixing and removal of 
the wheels, and to diminish friction. Near the outer end of the journal of 
the axle the inventor removes a portion from the circumference thereof, 
and places a split flanged ring or stop in the portion so diminished in 
circumference ; the halves of this ring are kept together by an elastic band, 
which lies in » circular recess cut on the ring. Over this ring, and on the 
end of the journal of the axle, made square, he places a cap with a broad 

This cap is secured by a bolt with a threaded end passing through 
a portion of it and through the flange of, or secured by, one of the halves 
of the ring ; a nut guarded by a movable button is screwed over the outer 
end of the bolt of the wheel. The cap and stup lie in a recess hollowed out 
in the boss or nave. Tv facilitate and ensure the fixing of the parts, he 
sometimes causes a tongue to project from the stop and enter a hole bored 
for its Pp in non d portion of the journal. To lubricate 
the axle he applies an oil cup to the collar of the axle, from which the oil 
flows through a channel madei. x the purpose, and finds its way between 
the Sone and axle box. He prefers to form grooves or channels round 
the journal.— Not proceeded with. 











3283. J. L. Buppex, Feachurch-street, London, * Ostaiaing and applying 
motive power for propelling or other purposes.” —A communication.—. 
8th December, 1862. Re 
This i ion relates to imp upon an i tion for which letters 
patent were granted to the present inventor, dated 22nd September, 1860 
(No. 2,317), for “improvements in the application of steam or highly rarefied 
gas or other aeriform fluid to obtain motive power for propelling or other 
urposes,” which invention was communicated to him hy Woodford 
Pilkington. The present improvements consist in the application of a fixed 
steam guard or guards (by preference of a cylindrical form) to the screw 
propeller or turbine wheel described in the specification of the patent above 
referred to, and in the circumference of which the blade: or vanes of the 
screw or turbine wheel revolve. The guard is suitably fixed so as to be 
entirely independent of the screw or turbine wheel revolving within it. 
The inner circumference of this steam guard is furnished with floats or 
steps which cross the direction of the pitch of the screw, somewhat like the 
steps of a treadmill, or teeth of a wheel with internal cogs, and upon which 
the steam or other propelling medium is caused to impinge as it issues from 
the passages terminating at the periphery of the blade or vanes of the screw 
or turbine wheel, by which arrangement, in the application of this invention 
to a submerged screw propeller, the steam or other fluid in discharging is 
projected against the steam guard, in place of going directly into the water, 
as described in the former specification. The guard or cylindrical ring may 
completely surround or enclose the screw or turbive, except being open at 
each end ; or it may be formed in belts or zones p! over the emitting 
orifices. The steam are by preference linca »r protected by non- 
conducting material, in order to avuid condensation of the steam or vapour 
in its passage from the steam pipe to the emitting orifives.—Not p 
with, 





$279. R. E. Donovan, Court Duffe, at Castleknock, Dublin, ‘* Apparatus 
Sor the prevention of railway accidents.” — Dated 6th December, 1862. 

This invention consists in so arranging one or more plates or 
bodies, or series of plates or bodies, of metal, wood, or other suit- 
able material, in conjunction with one or more movable bars, both 
connected to the carriages, trucks, or locomotive engines of rail- 
way trains, that, on a collision taking place, the said bar or bars, 
in coming in contact with another carriage, locomotive, or other 
obstacle, is or are caused to act upon and break, bend, or perforate the said 
plate or body, or series of plates or bodies, and thus more or less gradually 
expend the force of concussion before the carriage, truck, or locomotive 
engine can come itself in contact with the obstacle, by which arrangement 
the engine, carriages, and consequently the passengers contained in the 
latter, are more or less entirely preserved from injury. 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 

$246. J. J. Apapiz, Paris, ‘‘ Manufacture of imitation lace, and gimpure veils 
dc.”—-Dated 3rd December, 18H2. 

This invention has for its object to produce these articles with a better 
appearance and more resembling real hand-made lace than the imitations 
at present employed for the purpose. The first improvement cousisis in 
manufacturing the spotted or figured ground work with a plain border of 
such width that the ornamental or figured border may be attached thereto 
by securing or otherwise, without the risk of the pattern being spoiled by a 
spot or flower of the groundwork interfering with the ornamental border. 
Another improvement consists in making the ornamental border symme- 
trica!, that is, the flowers, leaves, or other designs of which the border is 
composed are made to gradually decrease in size from the central part 
t ds the ex ities of the border, and, moreover, the symmetrical 
curves of the pattern or design are made complementary one to the otheron 
the different sides of the central part, that is to say, if the pattern on one 
sides has curves directed to the right, the pattern on the other side, although 
of the same character, will have curves directed to the left. This symmetri- 
cal arrangement of the pattern of the border is produced by the arr t 
of the pattern cards of the Jacquard apparatus, which are specially prepared 
and arranged in the series to effect this object. The last improvement 
relates to gimpure lace, and consists in weaving into the fabric a stout 
thread or threads to which the ground threads will be secured, so that, 
when the — is divided up, the stout threads thus introduced will form a 
kind of selvage, whereby the gimp may be ted to the ground 
fabric which it is intended to ornament.—Not proceeded with, 


$257. J. Bieas, J. Jounson, T. Ricnarpsox, and T. ARnoup, Leicester 
“ Manufacture of warp jabrics."—Dated 4th December, 1862. 

This invention consists in « mode of manufacturing elastic or looped 
corded or ribbed fabrics in warp machines. For this purpose the patentees 
combine two well known systems of looping of the warp threads on the 
needles of warp machines, Thus in making the parallel corded, ribbed, or 
more prominent parts of a fabric, they employ what is known as the 
** double lap,” and according as they require to make wider or narrower 
cords or ribs they produce in succession a gr ater or less number of courses 
of double lap, and then, according as they wish to have a wider or narrower 
space between the succeeding cords or ribs, they produce in succession a 
larger or smaller number of courses of ‘single lap ;” thus there are to be 
alternately produced several courses of double lap to obtain the desired 
width of cord or rib across the machine, and then two or more courses of 
single lap between the cords, and thus in regular succession till the desired 
length of fabric has been made. 


3270. H. A. Bonnevitie, Puris, “ Fabrication of stockings and socks.”— 
A commnunication.— Dated 6th Decenbder, 1862. 

This invention consists in making stuckiugs aud socks tapered and pro- 
portioned without seams, and stockings and socks cut to the necessary 
shape, and joined equally without seams, by means, First, of a new method 
of applying the rectilinear stocking frame, the ordinary circular frames, and 
Delarothiére’s tapering machine. Secondly, by means of some newly 
invented stitching processes, named “* Bezard’s stitching processes,” which 
are substituted for the seams in uniting any kinds of me-hed fabrics, woven 
or otherwise, either with or without seivages. Thirdly, by meaus of a foot, 
which, although made on a circular frame, is narrower than the leg, with 
diminutions at the instep, or with a pattern having that appearance. 
Fourthly, by means of a tapered and selvaged heel without seams. Fifthly, 
by means of a new application of hand stitching for finishing the extremities 
of the toes and heels. Sixthly, by means of a sort of patteru imitatin: con- 
tractions, which may be changed at will, and which are made with the 
selvages at the toes, the calf, and the instep, as well as the imitation of the 
instep on the circular frame. 


3275. J. CAMPBALL, jun., Belfast, * Apparatus for heckling or hackling flax.” 
— Dated 6th December, 1362. 

The object of these improvements is to ensure uniformity in the traverse 
of the holders carrying the stricks of fibre, and, consequently, in the opera- 
tion of the teeth or hackles upon the fibre carried by various holders. For 
this purpose the patentee applies one or more stops or catches to the 
traversing means in position to receive the holders and control their position 
thereon, so as tu prevent any of the holders being pushed out of time along 
such traversing means, anda consequent partial working of the fibre of such 
holders.— Not proceeded with. 

3282. G. Lowry, Salford, “ Muchinery for hackling fox and preparing to be 
spun, tax, hemp, tow, dc." —Dated 8th December, 1862. 

This invention consists, tirst, in a novel bination, arrang t, and 
adaptation of swivel strippers or stripper rods, for the purpose of stripping 
the tow from the hackles of sheet hackling machines, when and after the 
hackles have passed throuzh the stricks of fibrous material. Secondly, in 
animproved method of raising aud lowering the gills, needle bars, orfailers of 
screw gill machines, by the application of an eccentric in conjunction with 
the bottom screw, and a bination and adaptation of levers, the opera- 
tion of which screw puts into motion a rocking lever to raise or lower the 
gills or faller bars as may be required. Thirdly, in ap; lying to the improved 
tow shaking machiue, described in the specitication of letters patent granted 
to the present patentee on the 14th day of July, 1862 (No. 2016), an appa- 
ratus for making laps for two carding engiues. And fourthly, in arranging 
a perforated ribbed or barred concentric Hexible creeper sheet underneath 
the working and stripper rollers of tow carding engines, which creeper car- 
ries forward the fibre, aud allows the dirt, sheves, aud other impurities to 
fall to the floor. 

3235. v. Topp, Wheelton, Lancishive, * Pickers used in looms for weaving.”"— 
Dated 8th December, 1362. 

This invention consists in the combination of wool and leather to form 
such pickers, The leather is the portion arranged to sirike the snuttie, and 
the wood is used as a foundation upon which to fix the leather by means of 
wire or cement, by which combination the leather tips may be renewed 
when required, the wood being more durable than leather ; thus the whole 
picker is not destroyed when the striking portion is worn away, as in most 
inst ‘this arrang it also enables scrap leather to be employed in 
the formation of the picker ends. 























Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


ills, & ec. 


$259. R. Hornspy, jun., Grantham, “ Apparatus for cutting and pulping 
turnips, &c."—Dated 4th December, lsh. 

For the purpose of cutting turnips and other vegetables the patentee 
employs a disc or wheel mounted on a horizontal! axis, and capable of being 
caused to rotate by means of a crank handle or otherwise. The roots or 
vegetables to be cut are placed in a hopper, and rest against the revolving 
disc or wheel, and this has knives upon it suitable for cutting the roots of 
vegetables into small pieces; the pieces as they are cut pass through 


; Passages left for them in the disc or wheel, and fall down on the other side 
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nto another hopper placed to receive them. Up to this point, however, 
the machine is not new, but such machines as ly constructed are 
defective, in that they allow the last slice of the root or vegetable to esca, 
asa single piece much exceeding in size the other pieces: this arises in 
consequence of its being necessary to leave a at the bottom of the 
feeding hopper for the knives on the disc or wheel to pass, and hence, as 
soon as the root or vegetable is reduced toa slice sufficiently thin to pass 
this openi it falls th gh as a pl slice. Now according to this 
invention the patentee in the following manner receives the slices so falling 
through and returns them to the feeding hopper, and in this manner he 
ensures their being properly cut up. Below the bottom of the feeding 
hopper he places a vertical board or screw parallel to the vessel or disc, and 
at such a distance from the lower part thereof that the knives will just pass 
clear, and he also forms a flange projecting inwards on or near the phery 
of the disc or wheel. It results from this arrangement that the slices that 
fall through are retained between the vertical board or screen and the 

on the disc or wheel, and the knives as they sweep round bring them up 
up again into the hopper. The flange is conveniently perforated or divided 
so that small pieces which do not require again cutting may fall through. 
He also, according to this invention, arranges the sets of knives around the 
surface of the disc in a curve similar to that usually given to the knife of a 
chaff cutter, so that the amount of work on the knives is uniform in every 
part of the revolution of the disc or wheel. He does not (by preference) fix 
the knives directly to the disc or wheel, but to a curved bar bolted thereto. 
This arrangement allows of the knives being more readily fitted and removed 
or changed when required. The size of the pieces cut may also, when the 
bars are suitably formed, be adjusted by piacing packing pieces under the 
bars or by other similar means, altering the position of the said bars on the 
disc or wheel. 








Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 

3254. G. Lewat, St. George’s-road, Pimlico, “ A hot air apparatus, in cast iron 
or any other metal or substance, consisting of prismutic tubes to be applied 
to chimneys with flues and heat conduits.”—A icati Dated 4th 
December, 1862. 

This apparatus consists of a box, in the bottom or lower side of which there 
is a hole to communicate with the external air, and in the top or upper 
side a grating pierced with three or more ranges of square holes diagonally, 
and to each of these holes is adapted a vertical tube, all communicating 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, j Pat Manufactured Articles of Dress, &c. 
3268. E. Watton, Wood-street, London, “‘An improved article of wearing 
apparel for the neck."—Dated 5th December, 1862. 

This article of wearing apparel consists of portions of a collar and of a tie 
or scarf combined in one. The inventor takes a length of washable or other 
material suitable for scarf, and hollows it for a certain portion towards the 
central part, and on one side of the material into a curve to suit the neck. 
He then sews on to those parts which when worn come in front and at the 
sides of the neck of the wearer pieces of linen stitched to resemble portions 
of an ordinary collar, while he applies a stitched band of linen extending 
round the back of the neck on the — part of the material forming the 
scarf or tie. This combined article, when on the wearer, has the appearance 
of an ordinary collar and scarf.—Not proceeded with. 

3269. C. GALLETI and F. Srerano, Charles-street, Hoxton, ‘* Improvements in 
articles of furniture.”— Dated 5th December, 1862. 

This invention relates to a combination of parts whereby the inventors 
are enabled to make either a table (dining table by preference) or a what-not 
at pleasure. The several stages or trays of the what-not correspond with 
the leaves or flaps that form the table, and which may be two, three, or 
more in number, according to the size of the table required. The one end 
of the dining table is supported on two feet somewhat like the feet of an 
occasional table, which feet form the sole support when converted into a 
what-not. For this end of the table they place a drawer, which, when used 
as a what-not, forms the lower shelf with drawer therein, The flaps or 
shelves are connected together by rods jointed thereto, and so arrang 
that it is simply necessary to raise the proper end of the table till the con- 
necting rods (which, when as a table are in pairs, close together and form 
the two side rails of the table) are in an upright position, and form the 
four uprights or corner pillars of the what-not, the several leaves of the 
table keeping the whole time in their horizontal position and assuming the 
proper position for the shelves of the what-not. The reverse movement 
converts the what-not into a table ; suitable legs are fixed to one of the 
shelves to support the other end, which, when raised as a what-not, come 
up behind it. When as a what-not the inventors secure it in that form by 
a lecking action applied to the parts jointed together.— Not proceeded with. 


Cuiass 8.—CHEMICAL. 


| ae 





with a cylinder placed parallel with the box. The cylinder 
with the apartment ei her by having the ends open, or by extra pipes, so 
as to make the openings into the apartment wherever it is desired, but 
which openings should be on a higher level than the cylinder. The 
ratus thus constructed is placed in the inside of the chimney over an air 
hole made to communicate with the external air by means of a pipe, flue, 
or any other means, so that the hole in the bottom of ihe box corresponds 
with the said air hole. The apparatus is placed in the chimney slantingly, 
so that the bottom should be at about a foot, and the top about three 
inches from the front of the stove or grate, and would replace the backs 
now in use of such stoves or grates. The principle of the invention is to 
divide the heat produced by combustion and make it work round the 
tubes, and thus increase the heating surface, so as to utilise the whole heat 
produced by the fire ; therefore there should be several tubes, although the 
nuinber is a matter to be determined by the size of the chimney. The section 
of the tubes should net be less than a square, with a quarter of an inch on 
each side. 
3255. H. CasTLEBon, Paris, ‘‘ An improved press, to be used in the manufac- 
ture of t.les and brivks.”—A communication.— Dated 4th December, 1862. 
The press the subject of this invention is composed of the following 
parts :—A main framing carrying the press, a second framing serving as 
guide to the coffin or upper mould carrier, and three shafts. The tirst 
shaft carries a fly-wheel and transmits motion on to the second shaft, which 
gives a come-and-go motion to the coffin, and, consequently, to the upper 
mould, by means of a connecting rod. The third shaft carries a wheel, on 


and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

3266. P. Cowan, Barnes, Surrey, *‘ Purifying gas.”—Dated 5th December, 
862. 


The object of this invention is the purifying of gas, and the invention 
consists in the employment for that purpose of animal charcoal, or of 
vegetable charcoal, or of other form of carbon. The inventor places the 
charcoal or carbon in purifying vessels of the ordinary or other form, into 
which he conveys the gas. From these vessels the gas is conducted, the 
charcoal or carbon having removed the impurities from it.—Not proceeded 
with. 

3280. J. Joce, Colchester, “ Producing artificial sea water."—Dated 6th 
December, 1862. 

In carrying out this invention the inventor uses of bay salt say one pound, 
iodine one dracim, iodide of potassium one drachm, bromine six minims, 
alcohol one teaspoonful. The process he prefers to adopt is as follows :— 
The iodine and iodide of potassium are dissolved in, say, half a pint of water, 
and the bromine is added to the solution, which must be kept in a well 


stopped bottle or vessel to prevent evaporation or escape of the volatile | 
contents ; it must also be kept in the dark to prevent decomposition by | 


light. With this mixture the bay salt is saturated. The bay salt (one 


1 of the iodine and bromine mixture added thereto. The reason 





which the lower moulds are placed. There is a mould or x box 
intended to receive and mould the clay also asecond connecting rod giving 
intermittent quarterly turns to the wheel which carries the lower moulds, 
and a balance catch working the ratchets of another connecting rod, on 
which is a rack reguleting the stopping. A cake of clay being dep»sited, 
the second shaft is made to turn and draw the coffin or upper mould carrier, 
which presses the cake of clay and gives it the required form, while the 
slide bars prepare a fresh supply of clay, which is cut and brought forward 
by a movable apron arranged to fall under the second mould when it has 
arrived at the proper point. The tiles or bricks are thus prepared, and 
while the upper mould rises again the connecting rod completing its 
journey turns a pinion carrying the balance catch, which comes again-t one 
of the branches of the ratchet of a cross-bar wheel, thus giving motion to 
the shaft carrying the wheel which is to bring another bed beneath the 
upper mould, aud which then turns. This machine itself prepares the clay 
by means of crushing cylinders or a malaxing barrrel.—Not proceeded with. 

3272. J. and M. Craia, Kilmarnock, N.B.,“* Apparatus for the manufacture of 

clay.”-- Dated 6th Decemb+r, 1*62. 

This invention cannot be described without reference to the drawings. 

3291. J. Minttar, Bolsall Heath, Worcester, *‘ Improvements in ventilating 
and in the exclusion ef dust or draught, insects or other animals, from 
apartments, carriages, &c.”"—Dated 8th December, 1862. 

These improvements in apparatus for obtaining ventilation in buildings, 
apartments, carriages, beds, and other like confined spaces, while excluding 
therefrom all dust, draught, insects, or other animals, comprise the employ- 
ment of rolling blinds or screens of wire gauze, in one thickness or more, 
in manner described. 


CLASS 6.—FIRE-ARMS 


including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Jmple- 
ments of War or Defence, for Gun Carriages, &e. 

3297. M. F. Benton, Percy-street, Bedford-square, London, ‘‘ Manufacture 
of gun pow/er.”—A communication.— Dated 9th December, 1862. 

This invention is carried out as follows :—The first kind of powder is made 
from the following ingredient-, in or about the following proportions, 
that is to say. thirty-eight parts in weight of water, and two parts in weight 
of tinely pulverised charcoal are taken and boiled together, so that the char- 
cov may become dissolved. ‘Then there are to be added twenty parts in 
wet ht of chlorate of potash, six parts in weight of a mixture composed of 
four parts in weight of half calcined sea grass, and two parts of finely pul- 
verised stone coal. By this addition the boiling will become interrupted, 
which must be restored, and then there must be added seven parts in weight 
of sawdust, and the whole must be well boiled together so as to form a solu- 
tion. Instead of the aforesaid mixture of sea grass and stone coal, the 
following mixtures may be used if preferred, viz., five parts in weight of 
nitrate of soda, and one part of pulverised stone coal, or five parts in weight 
of nitrate of lead, and one part of pulverised stone coal, or five parts in 
weight of saltpetre, and one part of pulverised stone coal. Or, if preferred, 
two parts and a half of saltpetre may be used instead of five. The second 
kind of powder is made by taking twenty parts in weight of water, and 
one part in weight of pulverised charcoal, and boiling them together until 
the latter is dissolved Then there are added ten parts in weight of chiorate 
of potash, and the boiling is repeated, after which there are added five parts 
in weight of half calcined sea grass, and three-fourths of a part of pulverised 
stone coal. The boiling, which was interrupted by the latter addition, is 
restored, and then there are added four parts in weight of sawdust, and the 
whole of the ingredients are well boiled together, so as to form a solution.— 
Not proceeded with. 

3300. G.3 EFFRIES, Vorwich, “ Breech-loading fire-arms.”—Dated 9th December, 
186: 


In the specification of a patent granted to the present patentee, and 
dated the 2nd Janusry, 1862 (No. 22), a breech-loading fire-arm is described 
in which the barrels are mounted or a vertical axis or pivot placed on one 
side of the centre line of the piece, and the breeches are opened by turning 
the barrels to one side in a horizontal direction. The breech plate or false 
breech in this arm is flat, and at right angles to the centre line of the piece. 
Now, according to the present invention, the patentee places the vertical 
axis or pivot in the centre line of the piece, the breech place or false breech 
being flat and at right angies to the centre line as before. To enable the 
barrels to clear the breech plate or false breech in moving sideways (which 
was previously provided for by placing the axis or pivot out of the centre 
line), he so arranges the axis or pivot that it, together with the barrels, can 
move longitudinally a short distance to and from the breech plate. The 
axis or pivot is conveniently formed by fixing a stud on the uncer side of 
the barrels, and causing this to enter a slot along which it can traverse in 
the fore part of the metal body. Underneath the barrels at their breech 
ends there is, asin the piece described in the specification of the former 
patent, a wedge piece or incline, which, entering and acting with a corre- 
sponding recess in the body, draws the breeches of the barrels firmly against 
the breech plate or false breech, when the barrels are brought into position 
for firing, the hinder part of the incline or wedge-piece also as before pro- 
jecting beyond the breeches of the barrels, and entering a corresponding 
groove prevents the barrels tipping. The incline or wedge in the present 
arrangement is, however, curved in place of being straight, as formerly. 
The lateral motion is conveniently given to the barrels to open and close 
the breeches by a lever which fits under the trigger cuard ; this lever is 
mounted on a vertical axis, and on the upper end of the axis immediately 
under the barrels there is a forked arm which embraces a pin fixed beneath 
the barrels, so that turning the lever gives the desired sideway motion to 
the barrels. Thus he is enabled in fire-arms in which the barrels turn side- 


ways to employ a flat breech plate at right angles to the centre line, without 
the inconvenience arising from an axis p'aved out of the centre line of the 
piece. 





pound) is put into a bottle capable of containing double that quantity, and a 


for employing a large bottle or vessel is to allow the perfect admixture of 
the whole by long continued agitation. The alcohol is then added, which 
produces colou crystals. 
a sufficient quantity of water, according to pleasure, for a hip, sponge, or 
shower bath, or for a double bath. A bath for total immersion will require 


} two pounds of salt, and a tablespoonful of the crystals, For deodorising, 


disinfecting, or tonic purposes a teaspoonful of the crystals put into a saucer 
will rapidly pervade a moderate ae nursery or bed room with the odour 
of the sca coast ; the process may be repeated daily, but at the same time 
proper ventilation should be maintained.— Not proceeded with. 
$284, J. SELLARS, Pendlebury, neor Monchester, ** Manufacture of pulp or 
half stuff used in the manufacture of paper, pasteboard, &c.”"—Dated 8th 
December, 1862. : 
This invention consists in using the fibrous portion of potatoes, either with 
or without any portion of the skins end farinacevus part thereof, in the 


manufacture of paper pulp, or half stuff’ If used in conjunction with linen | 


or other half stuff, the proportions must be regulated at the discretion of 

the facturer, jing to the quality of paper, pasteboard, or similar 

articles required to be made, because if the whole of the skins are worked 

up in the pulp the product will be suitable only for the manufacture of 

inferior paper or other articles. 

3289. W. E. Newton, Chancery-lane, London, “ Preserving animal substances.” 
—A comnunication.—Dated Sth December, 1862. 

This invention relates to n.vel methods of preserving animal substances 
by means of chemical agents. These methods differ as to whether the 
ingredients to be preserved are intended to be employed for alimentary or 
industrial purposes. For alimentary substances nitrates of various bases 
may be employed, in the manner hereafter described, but the neutral nitrate 
of alumina is preferred. Preference is given to this salt inasmuch as it does 
not change the flavour of the meats, does not coagulate the albumi 
parts, nor does it in any manner change their edible properties ; it is also 
perfectly innecuous in a hygienic point of view.—Not proceeded with. 

3206. V. MirLaANp, Framerie+, Belgium, ‘ Manufacturing paste with the 
dried pulp of rhubarb to be used as a‘ reserve,’”"—Dated 2th December, 
2. 








1862. 

This invention consists in applying the principle of preservation by 
desiccation to the manufacture of a paste from the petroles and fibres of 
fresh leaves of the plant called rheum, or rhubarb, which paste the patentee 
terms rhubarb preserve ; the said preserve, mixed with sugar, or combined 


with aromatic essences, can be substituted for the fresh fruit inall its | 


uses. 





Ciass 9.—ELECTRICITY.—Nowne. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
3200. F. G. Tavtor, Manchester, “ Washing machines.” —Dated 29th November, 
1862. 


In carrying out this invention the patentee employs a box or vessel 
having a part of its bottom made a segment of a circle, and another part 
an inclined plane, with a corrugated washing plate or board attached to it, 
He places in the interior of the box a squeezer or rubber, consisting of a 
number of horizontal slabs or boards, separated from each other at short 
intervals, and connected to arms or levers working in suitable bearings. To 
the sides of the box he hinges a board having vertical ribs in front, and acted 
upon by springs at the back, so that it shall have a re-acting action after 
pressure has been exerted upon it. The horizontal! boards of the squeezer 
or rubber and the vertical ribs of the hinged board are either plain or covered 
with india-rubber, as may be required, and the arms or levers for working 
the squeezer are either moved to and fro directly by hand or by means of 
excentrics or cranks on a revolving sheft driven by hand or power. The 
box or vcssel is supplied with water or washing liquor, and the clothes or 
fabrics to be washed are placed against the hinged board, and the squeezer 


or rubber is repeatedly pressed against them, causing the position of the | 


clothes to be continually changed. Above the hinged there is a 
top board, so inclined that the water or liquor when it is pressed out of the 


fabrics is returned upon them with increased force, without any additional | 


labour, thus producing as nearly as possible the effect of rubbing and chang- 
ing by human hands. 


3228. P. Brassert, St. Anne’s-road, Brixtun, “ Apparatus for saving life and 
property on cases of jire or burglary.”—Dated 2nd December, 1862. 

The apparatus the subject of this invention consists of a wicker work 
basket, which the inventor makes of a convenient size to contain the other 
requisites and parts of the improved apparatus ; as also to be suitable for an 
ottoman or seat. For this purpose, and to render the basket more or Jes: 
crnamental, he covers it in any suitable material according to the position or 
to the room in which it is to be placed. He prefers to place it close up to 
the window. He places in the basket (which has a lid to lift up easily) a 
rope ladder, by preference of light wire cord, and with wood ormetal rounds 
or steps. He also attaches to the top edge of the basket a double cord of a 
length according to the height of the house, and in the bottom of the basket 
he tixes an upright iron standard, with a strong hook at the top nearly level 
with the top of the basket, and near the same side as that at which the 
double cord before mentioned is attached. He fixes a strong hvok inside the 
window sill, or in the wall, to which hook thy rope ladder may be readily 


hooked, it having a suitable eye fur the purpose.— Not proceeded with. 
3230. G. F. BuumBero, Cannon-street West, London, ** Producing desig 
in or on glass.”—Dated 2nd December, 1862. 
The object of this invention is the production of ornamental glass tiles or 


Special Chemical and Pharmaceutical Preparations, Fuel 
"ood, 


For bathing he dissolves a teaspoonful of the , 
crystal with a handful of salt in a quart of water, and adds this solution to | 


| quarries to be used for the purposes for which the well known Dutch tile 
| is used, and also for paving or for lining surfaces where an ornamental as 
| well as solid substance impervious to damp or other corrosion is required. 
The patentee makes the tiles of —— that may be desired, from the 
| Square of six inches or less to the ordinary size of foot paving, and of any 
| Shape, and of forms permitting the tiles or quarries to fit, or, as it were, 
| dovetail into each other. He manufactures tiles or quarries of glass of any 
| form or dimension, producing therein or thereon a design or designs of any 
| nature or description. To effect this he prefers to employ a mould made 
| either of steel, iron, brass; copper, or other suitable metal or amalgam 
| capable of taking a high polish, as he prefers to use a mould free from all 
| irregularities and of apd pe surface. If the tiles, quarries, or slabs 
| be of large size, a casting table may be used, and the cavities for the designs 
| made by a roller prepared for purpose, He fixes the mould in any con- 
| venient manner, say, on a lever or screw press, The mould being sufficiently 
| heated, he gathers the metal or liquid glass, being very lar in the 
| quantity, pours it into the mould, brings down the plunger and press. A 
| hole or cavity bearing a design is thus formed by the plunger in the bottom 
| of each tile, the plunger also regulating the thickness of the tile. The 
| cavity will be more or less deep, according to the weight of glass, although 
| the tile may be always the same thickness, After pressing the tile, it must 
| be allowed to stand for a few minutes to cool; it is then te an 

annealing arch, and in about thirty-six hours it is removed, and will then be 
| in a fit condition to receive colour. 
| $232. T. Cook, Manor-place, Walworth, ** Envelope-folding machinery."— 
| bap a a aye a 

This invention consists in applying to such m&chinery apparatus arranged 

| as hereinafter described for collecting the envelopes after they have been 





ed | folded. A trough or slide is placed below the box in which the envelope 


| has been folded, so that the envelope drops down this trough into a frame. 
| A slide worked by a lever then carries the envelope over a grating having 
the ends open on one side. At each operation a lever or rake having fingers 
which will pass between the bars of the ting lifts the envelope up, carry- 
| ing it into a trough of a suitable size. fy this raising of the lever another 
| envelope is allowed to underneath this last mentioned lever or 

| rake ready for it to lift at the succeeding operation. 
3236. A. P. Caries, High-street, Wapping, “Improvements in candles and 
night-liohts, and in a. lamps or apparatus for burning the same.”— 

n 


, 1862. 

This invention reiates First, to that class of candles and night-lights in 
| which a large ve power is not required so much as a continuous 
light of feeble power for a small expenditure of tallow or fatty 
matter. This part of the invention consists in making candles 
and night-lights of considerable thickness and length, and with 
| thin wicks, so that they may burn for a number of hours, 
| and when extinguished, after burning as long as may be required for the 
the time, may be readily lighted again, and so on until the whole of the 
candice or night-light is consumed. The patentee makes night-lights and 
| bed-room candles with very thin wick, surrounded by a very considerable 
| body of tallow or fatty matter, and of such a length that they will last from 
| thirty to forty or more hours. Such candles or night-lights will not, how- 
| ever, burn like ordinary candles, and they uire the assistance of some 
contrivance or apparatus to prevent the melted tallow or fatty matter from 
spilling or guttering, and thereby wasting the candle. This apparatus in 
| its various forms constitutes the Second part of the invention, and consists 
of a small cup of any suitable shape adapted to a tube which forms a nozzle 
or cap, and is placed on the candle. This nozzle by its own weight descends 
on the candle as the tallow burns away,,the cupacting as a reservoir tu hold 
| the melted fatty substance. If desired the nozzle with its cup may be fixed 
| by a bayonet joint on a tube containing a coiled spring for forcing up the 

candle into the nozzle, as in the ordinary candle or coach lamp. 
| 3238. H. J. StmuicKk, Osborne-place, Whitechapel, “Cigar and pipe lights.”— 

Dated 2nd December, 1862. 

In carrying out this invention, the inventor proposes in forming the holder 
of these lights of glass, wood, clay, or wood and straight wire combined, to 
form such holders of spirally twisted wire, or strips of metal, the coils of 
| which are to be slightly opened or separated, in order to allow of the circu- 

lation of air between the coils. — Not proceeded with. 

3239. B. Brown, King William-street, London, *‘ Knobs or handles of door 
| locks.” —A communication.—Dated 2nd December, 1862. 
In carrying out this invention the inventor employs a knob working on @ 
| fixed axis, and fixes therein a short ciank or arm, formed with a small pin 
which fits in a vertical groove made in the bolt, so thet, by turning the 
knob in a semi-circle in the said groove, the bolt will be moved by the said 
pin in a straight line either backwards or forwards, either for drawing back 
| or pushing forward the bolt, and will retain the same firmly in either posi- 
| tion, thereby dispensing with the use of a spring for pushing the bolt out, 
| as heretofore practised, and by these means keeping the bolt within the lock 
when the door is opened, instead of the bolt projecting beyond the edge of 
the door, as is now the case, and which in practice is found very objection- 
| able. He employs a spring to press on the edge of the crank or arm afore- 
said for keeping the same steady.—Not proceeded with. 
| $241. A. T. Becks, Birmingham, “ Machinery for cutting or shearing sheets or 
plates of metal.” — Dated 3rd December, 1362. 

This invention consists in arranging and working a series of rotating cut- 
ters, the manner hereafter explained :—Two parallel horizontal shafts, situ- 
ated the one over the other, are driven by steam or other power by means 
of a pinion on a driving shaft. The said pinion engages with a toothed 
wheel on the lower shaft, the said toothed wheel engaging with a similar 
toothed wheel on the upper shaft. Each of the said shafts carries near the 
end opposite to that on which the toothed wheel is fixed a circular or 
rotating cutter, These cutters are fixed on the shafts, and their cutting 
edges meet and cut one side of the plate or sheet or sheets of metal operated 
upon. The ssid shafts are hollow, and in the axis of each a screw is situated. 
A screw nut or box works on the screw in the interior of each hollow shaft, 
| By turning the said screws by a winch, or otherwise, the screw nuts may 
made to travel in one or other direction on the screws, A second circular 
or rotating cutter capable of a sliding motion is situated on each shaft, and 
is connected with the screw nut or box in the shaft through a slot running 
nearly from end to end of the shaft. By turning the screws the movable 
cutters may be made to approach to or recede from the cutters fixed on 
the shafts, so as to date the dist b the cutters to the 
width of the plate or sheet or sheets to be cut or sheared, By passing the 
plate or sheet or sheets of metal through the machine in a horizontal diree- 
| tion both their edges or sides are simultaneously cut or sheared parallel. 

The ends of the plate are cut by means of a fifth cutter forming a pair 
| with the fixed cutter on the upper shaft. This fifth cutter is fixed on a 
horizontal shaft situated parallel to, and in the same horizontal plane as, 

the upper hollow shaft, and is geared to the said upper hollow shaft =x: 
toothed wheel taking into the toothed wheel on the said hollow shaft. The 
ends,of the plate or sheet or sheets are cut or sheared one end at a time, 
by passing the plate or sheet or sheets in a vertical direction between the 
last described pair of cutters. Or the cutting or shearing of the ends of 
the plates or sheets may be effected without tbe said fifth cutter, by passing 
the plate or sheets in a horizontal direction between the fixed pair of rota- 
ting cutters described, and supporting the plate, rheet or sheets on a movable 
table. The plate or sheet or sheets during the cutting or shearing of the 
| sides are supported as they pass through the machine on a fixed table. 


$242. R. B. Tuomas, Anderton, Devonshire, “‘ Apparatus for turning over the 
leaves of music.” — Dated 3rd December, 1862. 

This invention is carried out in the following manner:—To the desk 
which supports the music the inventor applies a series of wires, capable of 
turning ona central pin at top and bottom, one of these wires being 
employed to turn over each leaf of the mu-ic, The pin upon which these 
wires turn over is placed to the left of the centre of the stand, which is the 
turning point of the leaves, so that the wires being originally placed behind 
the centre of the leaves (where they have most power), as the leaves turn 
over slide outwards on to the margin of the leaf, so as not to obstruct a clear 
view of the notes. Each of these wires is furnished at its lower outer angle 
with a small wire hook or projection, behind which the lower margin of the 
leaf is placed, to obviate the liability which a leaf might occasionally have of 
turning over with the preceding one, and leaving its own wire bare. h 
of the wires is also provided with an india-rubber or other spring, having a 
constant tendency to throw the wire over to the left. On the right hand 
side of the lower part of the desk, and close to the position the wires assume 
| when turned over to the right, he places a spring catch or bolt of a peculiar 

construction. This catch is so formed and arranged that, when a wire is 
turned over to the right, the bolt slides back to let the wire pass, and 
immediately shoots forward and retains it, so that in placing a piece of 
| music on the desk, all that is necessary to be done is to place the lower 
| margin of each leaf separately in the hook of its respective wire, and turn 
| the wires successively over to the right, where they are all held by the catch, 

the first page of the music being uppermost. It will now be evident that, 
if each of these wires be successively released, its spring will draw it over to 
the left carrying its respective leaf with it, but as the sliding back of the 
catch would release all the wires at once, in order to release only one at a 
time the bolt is made capable of an osci/lating movement on a centre pin, 
and is provided with aknife edge projecting the thickness of one wire from 
the back of the catch. As the catch oscillates on ita centre pin, the knife 
edge first passes behind the front wire retaining all the rest, and the front 
part of the catch then releases the first wire, and allows its respective spring 
to turn over the first leaf, and so on, releasing one wire at a time at 
oscillation of the spring catch. The oscillation of the catch is effected by 
means of a string or wire, which may either be pulled by the hand or 
connected to a pedal and worked by the foot.—Not proceeded with. 
$243. C. F. Cruaus, Fearnhead, L hi 

hampers.” —Dated 3rd December, 1862. 

This invention cousists, First, in substituting hampers made of wire, or 
even hoop iron, covered or coated with tar, varnish, lead, or alloys of lead, 
for thore now in use made of willow twigs, canc, &c, Secondly, in ths 
means and hinery used for facturing the same, which consists in 
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weaving the wire or hoop iron round a metal or wooden mandril represent- 
ing the shape of the hamper. The said mandril being furnished with an 
axie through the centre parallel to the wires forming the uprights o 
vertical ribs of the hampers, a rotary motion is given to it by means of r 
crank or rack and lever, or similar means, The wires intended to form the 
bottom and the vertical ribs or uprights of the hampers, b-ing pl 
crossing each other at right angles on that part of the mandril which re- 
presents the bottom of the hamper, are woven together(as far as the bottom 
extends) by hand, and held in their places by screws and clasps; they are 
then bent parall | to the axle of the mandri', and the rovary motion being 
applied wn. ther wire is then interwoven in one continuous length with the 
said uprights, by passing it from the bottom spindles in the forin of a spiral 
alternatety under and over the said upright, crossing them at newly right 
angles so as to fon what might be cdled horzontal ribs. When the 
interweaving of the spiral is cowpleted, the ends of the uprights are turned 
firmly round the last round of the spiral, or round a spring of stronger wire 
which may b> inserted instead. If hoop iron be u-ed, the operation on the 
mandril is performed in the same manner as with the wire. Instead of 
weaving the wire as described above, it may also be worked around the 
mandril in the manner common'y employed in manuacturing wire 
netting; the former method is, however, preferable. The invention con- 
sists, ‘'hirdly, in costing the carboy hampers wits lead, or an alloy of tin 
and lead, or similar alluys, in order to caus them oo resist better the action 
of acids and other chemicals, and to make them firmer. The pateutee 
effects this purpose by following a similar course to that employed in 
galvanising iron, with the addition only that, in order t» coat them wita 
jJead, he pusses the hampers @rst through an alloy of lead and tin, and thea 
into two or thr.e consecutive batlis of lead only. 

$245. W. IL Browse, Alwoyne-road, Canonbury, London, ‘‘Gas stoves.”— 

Dated 3rd December, i862. 

For the purposes of this invention the inventor arranges over a gas burner 
of acircular or other form, such us is now commonly employed iu yas 
stoves, a dome, either of fire-cluy or stone, or other simirar mineral material, 
which is a bad conductor of heat. This dome covers the burner and absorbs 
the heat produced by the combustion of the :as, which ia turn it radiates 
off and communicates to the air with which it is in contact. There is a 
hole in the top of the dome to allow the draft from the gas burner to escape 
upwards.— Not proceeded with. 
$247 A. F. Even, Threadneedle-street, London, “ Apparatus for takiag 

minute photographie pictures and magnified pictures of microscopic 
obj cts.” —Dated 4rd December, 1eb2. 

This invention con-ists, First, in adapting to the object end of the camera 
asmall removable box or dark chamber in which is placed the glass plate 
with the sensitive surface when it is desired to obtain a minute photographic 
picture. In order to obtain an enlarged or maguilied picture of a miccosopic 
object, the latter is placed in the small removab e dark chamber, and light 
is admtted throughout a proper aperture, and allowed to pass through 
the object, and aiso through an arrangement of lenses which wiil turow tne 
magnitied image on to a sensitive surface placed at the proper focal length 
behind. From this explanation it will be understood that this small box or 
dark chamber performs a double office, depending upon the nature of the 
operation that is to be performed, ‘Vo fucilitate the operations of the 
photographer this box or dark chamber is mude to work in guides or dove- 
tailed grooves, so that it may be easily removed from the camera and 
eplaced whe: required. Another imp:ovement con-ists in placing behind 
the lens, and in front of the negative, a stop with a very smail uperture, in 
contradistinction to the large apertures of the ordinary stops. ‘The patentee 
finds by experience that, for producing good results in making micro- 
photographs, the aperture of the stopshould not exceed the fiftieth of an 
inch in diameter, and thatin good lights and under feveurable circumstances a 
much smaller aperture may be advantageously employed. Another improve- 
went con-ists in adapting to the object end of the camera a focussing lens 
which is sc:ewed on to the small removable box or dark chamber, and 1s 
adjusted by means of a sliding tube. ‘his lens is ouly ased for focussing 
when it it desired to produce micro-photographs, but it will also serve a a 
condensing jens for throwing light on the object when the apparatus is 
employed for taking photographic pictures of microscopic objects. 

8248. C. H. Rowcknen, Bristol, ** Constructing coffer-dams,"” &e.—Dated Ath 
December, tob2. 

This invention consists in driving piles across the bed of a river or other 
water course at some distance frum each other, say two, three, or four feet 
apart, and acevrding to circumstanc:s, instead of driving the said piles close 
together in two or more rows and ramming clay between as hitherto 
pra-tised. To obviate the use of cay the inventor proposes to employ a 
strong woven material or fabric, such as a sail cloth rendered water-p. oof 
by any known means. This fabric he st:etehes across the entire line of pil s, 
and he propo-es that the depth of the said fabric be ¢ usiderably more than 
the depth of the river or other wate course from the top of the said piles, 
in order that a part of the said fabric shall lie on the bed of the river or 
other watercourse.— Not proceeded with. 

3249. H. Swan, Bi-hopagute street Without, London,“ Stereoscopic apparatus.” 
—Dated 4h December, 186. 

According to this invention the patentee combines stereoscopic pictures 
with pieces of glass or transparent crystal of suitable form, in such manner 
that the pictures, «hich are, in fact, depicted on the exterior of the giass or 
crystal, or on surfaces placed in contact with, or at a small distance from, 
them, shall produce an image apparentiy svlid and imbedded in a giass or 
crystal, For this purpose he takes two prisms of glass or crystal, and places 
them with a side or suiface of the one in contact with a side or surface of 
the other. The prisms each have one of their ang.es a right angle, or 
nearly so, and they are +o placed together that they produce « solid having 
parallel sid:s, The stereoscopic pictures are either pr duced on, applied to, 
or piaced near the adjscent sides of this solid, one pcture on one prism aud 
the other picture on the other. On looking at one of the sid:s of the soud 
unoccupied by a picture the image is seen, the lightfrom one picture coming 
from it through the two prisms, and direct tv one of the eyes of the 
observer, while the tight from the other picture is reflected at the surtace of 
the pri-m which are in contact, and is thus dwected tu the other eye of the 
observer. The picture, which is reflected beore coming to the eye, wiil be 
reversed side for side by the rn flection; this is compensated tor by a corre- 
sponding transpo-ition iu the picture it-elf. The side of the prism th ough 
which the pictures are viewed is conveniently mode convex ; the image 
is then seen magnified, more or less, accoruing to the degree of con- 
vexity. 
$251. R. D. Kay, Accrington Lancashire, “‘ Manufucture or finishing cf end- 

less machine blank ts, or endless lappings Jur pr iiuting purposes.”—Dated 
4th December, 1862. 

The patentee, in carrying out this invention, takes an endless fabric of 
wool, cotton, or linen, or of a com: ination of all or any of those materials, 
and which has beer woven endicss of a given length or circumference and 




















width, in a manner well known amongst manufacturers ot endiess fabrics ; | 


or he takes an endless fabric of the same material or materials as above, 


separate or com ined, which has been woven as a piece with ends, the warp | 


thread ends of which picce have becn twisted together so as to form an end- 
less fabric, in @ manner al-o well known amongst manufacturers of endless 
fabrics ; and he wpplics equal y over the outer and inner surface of such 
endless fubrics, or over esther surface thereof, a coativg consisting of india- 
rubber or of a compound of india-rubber and other substarces, and when 
so coated (if necessary) be appiies as a covering to cither or both suriaces a 
woven fabric consisting of ec tton, liven, or wool, either separately or com- 
bined, likewise coated with india-rubber, or with s: ch compound as atore- 
said. The c ating of such a: endless fabric muy be effected with a brush, 
doctor, knife, or roller, He applies the coated covering fabric first to the 
outer and then, if necessary, to the inner surface of tue endless fabric, by 
pressure with rollers or other suitable tools or instruments, 


32:3. F. D. D. ur, Liverpool, and T, C. G.nsox, Ramsay, Isle of Man, 
“ Means and apparatus whereby petroleum and other ols ant hydro- 
carbons can be sufely carried and stored.”—Dated 4th December. isd2. 

The object of this invention is to allow for increase and diminu ion of space 
occupied by petrojeum and other oils and hydrocarbons at aifferent tempe- 
ratures, and that nominally without internal or external pressure on the 
vessels containing the same. and to prevent escape from the said ve-sels of 
any of the vapours given off or arising theref om. The main f. ature of the 
invention is the use of a water or other inodo:ous liquid seal fur Che end of 
a8 pipe or pipes communicating with a tauk or tanks, vessel or vessels, con- 
taining the vil —Not proceeded with. 

8258. R. WALLis, Basingstoke, “* Apparatus sor loading ani unloading vessels, 
de."— Dated 4th Lecember, 1562, 

This invention consists of improvements in apparatus or mechanism 
whereby goods, merchandise, minerals, aud various articics in sacks, casks, 
or ee may be moved from one place to another by causing the same 
to be diawn by hauling ropes, or other equivalents, across suitable stroug 
ropes, bands, or chains stretched or exiended between two places, For 
this ptrpose there 1s at the one place, for instance a landing stage, a strong 
upright framing or post, and around this framing or post is passed a strong 


rope or band, or it might be a chain, there being either a recess formed in | 


t or framing, or a suitable stop or guide employed to prevent the rope, 
nd, or chain from slipping downwards, The rope, band, or chwin thus 
— is passed on eituer side of the post or upright described to the ware- 
ouse or other place to which it is desired to transport the goods, minerals, or 
articles, where the ends are each made fast to eyes formed to receive them 
in screw bults which pass through a strong beam in the warehouse or other 
bu Iding or structure, and the nuts are screwed on to their screw bolts until 
the rop.s or bands or chains are tightexed up so as to draw them as nearly 
as possible into straight hues; or such tightening may be accomplished by 
other means. Thus a double line of rope, band, or chain is formed, extend- 
ing across the intervening space from oue piace tu another, along which the 
goods, minerals, or artivies to be transported are caused tu travel in the 
following manner :—Two spring catches or hooks. mounted on suitable 
carriages with places, are placed upon ropes, bands, chains so stretched across 
that the rollers of each of such carriages rest and travel across to and fro 











upon the upper surface of the double I ne of rope, or band, or chain. These 
carriages are arranged in respect to each other in such manner that the one 
is at the starting point—whether a landing stage or platform or otherwise 
—while the other is at the warehou-e or other place or point of delivery, 
so that, when the twocarriages are put in motion they wiil pass each other 
in their respective lines midway of the course over which they have to 
travel. The carriages, it is preferred, should be each formed of two strong 
cheeks or plates of metal, between which at their upper portions the pulleys 
work, and pendant therefrom at their lower portions are the spring catches 
or hooks upon which the goods or package; or sacks to be carried are sus- 
pended. To the fore and hind en:is of each of such carriages is an eye or 
opening to which is attached one end ofa hauling rope, the other ent of 
the rope passing around a pulley worsing in a tixed uxis situated a jittle 
above that part of the upright pos*, framing, or support at the la:.ding stage 
where the wire rope or baud suppo, ting the chains 1s first passed, then on to 
oue of the eyes of the other travelli-g carriage. ‘To the other eye of this 
last named carriage is attached another similar hauling rope which passes 
thence around a pulley, the axis of which is carried by suitable framing 
situate in the ware ouse or other place of delivery, and thence t the other 
eye of the carriage first named ; thus the two hauling ropes and carriages 
furm an endless band passed around the pul-ey car.ied by the landing stuge 
and that of the warehouse or delivery stage or place. The two carriages are 
cause 1 to travel to and fro between the landing stage aud the warehouse, 
the load being alterna ely cuwried by the one and then by the other. When 
the load is to be carried from a place that is higher than tuat at which it is 
to be delivered then the pulley of the hauling rope< at the starting end may 
be freed from its axis by means of a clutch;a d the load having been pus’.ed 
off the stage at that end may be allowed to travel down its course on its 
rope or chain, and it wili by its momentum bring up on the other course 
the other c.rriage to carry down the next load. Suitable mechani-m is 
employed whereby a steam engine or other power is caused to work the 
load in either direction, It consists by preference of dvuble conical ciaich 
and friction surf.ces, whereby the delivery puiley of the hauling ropes is 
caused tu start in either direction, or rem .in stationary, as desired, 


3260. T. G. Wes, Manches'er, “ Manufacture of articles of pressed glass.”— 
Dated 4th December, 1352 

This invention relates to articles of capacity formed of flint glass, such as 
decanters, cruets, pickie jars, and toilets, and consists in a method of pro- 
ducing the bottoms thereof. Acc rding to the usual process of making 
these articles (a decanter for instance) two wethods #re adoptid by which 
the bottoms are formed. In the one case tie upper part is moulded com- 
plete in the first instance, and, subsequently, the lower part is bent inward 
to form the bottom. In the other ca-e the bsttom is moulded with the 
sides, and then tue desired shape of the upp rend is produced. It fullows, 
according to the-e medes of operation, that an ornamental des gn canuot be 
produced by moulding at both top and bottom, fur the necessary bending 
inward of either the oue or the other would distort it from the desired con- 
figuiation, but according to this invention that condition may be attained. 
The method by which the patentee accompl shes it is to form the bott m 
in a mould separate from that which is used for the upper part. The two 
portions being thus formed as distinct picces may be provided with any 
design capable of being pressed, afier which they ure heated (if such heat- 
ing be required) to the .ecessary temperature and united as is praciised in 
joining pieces of glass for ordinary purposes. In order to effect a correct 
junction he uses guides against which to slide the ove part, so that it may 
be adapted to the other centricaily. Tiais object may also be attained by 
leaving the bottom piece iu the mould by which it has been formed, and 
then effecting’ the junction, the said botwwm in such case constituting the 
guide, 

3251. M. Tivpesury, Willenhall, Saffordshire, and E. Suarpe, Swadlincote, 
Derbyshire, * Earthenwure knobs.’—Dated 5th December, 1862. 

This invention refers, First, to the mauui.cture of earthenware knobs by 
moulding them in metal moulds lined with plaster of Paris. The sink ng 
on the back of the kno} for the mount and spinile, or for the ser w, as the 
case may be, is formed by empioying « plug or tired earthenware surrounded 
with plaster of Paris, the plaster being protected at the bottom by the form 
of the plug, which resembl s a piston with its red covercd with plast. r, 
which the inventors find less likely to auhere to the moist clay. This 
sinking they make square in section by preference. They pierce the holes 
forthe runing of metal which is intended to secure the mount or screw 
horizontally in the knob by employing a peculiar in-trument formed 
simiiar.y toa pair of glove stretchers, with a hovizontal pin or stud upon 
the end of eacn limb; the tool when closed wili pass into the sinking for 
the mount ; pressure by the hand then forces the pins or stuus laterally 
into the clay, Whence they can be again withdrawn by releasi: g the,pressure, 
if the description of knob be that used for cupboards or urawers, and with- 
outa spindle, the improvements in fixing them cousist in substituting tor 
the mount abovenamed cither aiwale screw or plain plug tapped to receive 
another screw inserted from the back of the door or drawer. ‘The improv- 
ments in securing together the knobs and mounts or screws consists in 
employing an ailoy of metal run into the hoies described. This alloy 
cousists of about two aud a half per cent by preference of regulus of 
antimony, about the same proportion or tin, the remainder being lead ; this 
forms a sufficiently hard metal for the pugs, lead by itseif being too soft. 
The improvements in the spinuks consist in grooving them on all four 
sides throughout their entire length by :olling the irou in suitable rolls to 
any necessary length and then cutting up the rod thus produced into lengths 
for each spindle. The knobs when wou ded, sunk, »nd pierced for the plugs, 
are atterwardsglazet and fired by the ordinary process useu in such manu- 
facture. — Not proc.cded with, 





3262. L. Curistora cad G. P. Hanoixe, Paris, and W. Hawkswortn 
Linlithgow, .N.B., “ Drilling, drawing, and rolling netals.”—Dated bth 
December, 1862. 

This invention relates, First, to the drilling of metals, and consists in the 
application aud use of a number of stationary drills made to operate upon 
several pieces of metal simultaneously, such pieces of metal having a 
rotating motion imparted to them while under tne action of the drilis,. in 
lieu of the rotary motion being viven to the drills themseive., as heretofore 
The drills are so shaped in any well known manne as to clear themselves 
readily from the tragments of metal or driliings during the drillmg opera- 
tion, and the ordmary well known means are employed for feeding the 
drills or the metal onwards as fast as the operation precveds, the speed 
varying according to the size of bore under operation, Another percion of 
this invention 1e ates to the drawing of metals either in a hot or cold s ate 
and consists of the employment, fer that pu pore, of a screw spindle in 
lieu of the traversing chains hitherto employed in d.aw benches, In draw- 
ing tubes it is proposed to use in comb nation with ordi-ary mandrils. 
wordies or drawplates having conical ape: tures therein, and of greater thiek- 
ness than is ordinarily em) loyed, the object of such extra thickness being to 
give better support to the metal, while under the action of the draw piate 
and mandril, The ends of the tubes may be held ty serew grippers 
which are screwed to the interior or eaterivr of the tube at the end, z 











3264. T. E. BLACKWEBL, Orsett-terrace, Hyde Park, “ Barometers, dc.’—Dated 
Sth Decem' er, 1862. 

This invention relates to a novel mode of constructing these instruments 
so as to make them portable, and yet, at the same time, exceedingly se: si- 
tive and accurate. ‘ihe desired object is effected in some of the improved 
instruments by a combina ion of several s.parate improvements, but in 
other instruments some ouly of the improvements are cowpri-ed. In all 
the improved instruments, however, the varia'ions in p essure are ascer- 
tained by means of elastic vacuum chambers, as in the ordinary aneroid 
barometer, and the patentee finds it convenient to empl. y fo r or more 
elastic chambers arranged in groups or sets, so that che inequalities of pres- 
sure or inaccuracies of action in any of the several chambers shall be 
compensated by the others, In all the instruments these vacuum chambers 
are directly attached to or co nected with h lical or other springs 
the power or elastic force of which has been previously ascertained with 
great care, and which reciprocate the expansion or compression of the 
chambers according y as they are acted upon by diminished or increased 
pressure. 

3265. J. M. Rieny, Manchester, “* Presses yor pressing cotton, dc."—Dated 5th 
December, W382 

This invention consists of an improved construction of a portable hand 
press, adapted for pressing small bales of cotton or material preparatory to 
the final pressing by hyaraulic apparatus, The outer box or tramework, 
with the press Lead and pressing plate, are made of suitable materials, in 
any desired manner. At the top of the framework at each end the inve. tor 
employs a shatt having fired to it a ratchet wheel and two sets or sevies of 





teeth which euter the iuks of strong chains, or gear in'o racks connected at | 


one end to bars in contact with the under surface of the pressing ; late. 


Each of the aforesaid shafts is made the fu'erum of a long lever carrying a | 


ratchet for acting on the ratchet wheel, so that, When the levers are moved 
up and down, the ratchet wheels are turned, ond with th m the shafts and 
teeth, by which means the chams or recess and pressing plate are gradualiy 
pulled up and press the material.— Vout proceeded with. 


3267. W. J. Situ, Sale, Cheshire, “* Manufacture of collars, ev,f's, and wrist- 
bands."— Dated Sth Decew ber, W862 q 
This invention consists in making collars and cuffs or wristbands of india- 
rubber, and by preference ot vulcanised india-rubber, Such collars, cuffs, 
or wristbands are intenced to take the place of the ordinary collars, cuffs, or 
wristbands now made of cotton or linen, or such like fabrics. They are 
made of a suitable thickness of rubber, sufficiently pliable or e astic, and 
white, or of any colour, The colour may be ei her introduced into the 
rubber during its manufacture, or it may be coloured afterwards Suitable 
patterns may also be printed or painted on the collars, cuffs, or wristbands, 
and the collars, cuffs, or wristbauds may be perforated to any design, either 
before they are cut from the sheet or afterwards; or they may be made 
from sheets of embossed rubber, either plain, white, coloured, printed, or 
perforated, as before stated ; or collars, cuffs, or wristbands may be cut from 
a sheet of plaiu rubber and afterwards embossed. ' 


3273. G. Wrieut, Peckham Rue, “ Preparation and manufacture of food for 
cattle.” —Dated ¢th December, 1862. 

The patentee claims the preparation and manufacture of a cake for feeding 
cattle compounded of a nutritive oil-seed meal base, with one or more con- 
aimental elements of a tonic. carminative, stimulative, corrective, antiseptic, 
or other sanitary character ; and likewise the manufacture of oil-seed cake, 
denoting thir weight by the means of indentations or perforations upon 
one or both of their surfaces, as set forth and described. 

3274. W. MacNavuent. Roch tale, “ Machivery for washing and drying textile 
Sabrics.”—Datd 6th December, 1862. 
This inventiou cannot be described without reference to the drawings. 


3277. E. and W. Utimer, Castle-street, London, ‘Cylinder printing machines.” 
—Duted th De ember, 1862. 

This invention consists, First, in obtaining the to-and fro motions of the 
printing or type table in cylinder prin'ing machines directly from the 
driving wheel, which is set vertically by means of aconnecting rod, one end 
of which is connected to a pin or stud projecting from the rim of the said 
wheel, which the o:her end is attached to the bottom of the printing table. 
The table has affixed to ita rack which works in combination with a loose 
wheel on the cyiinder shaft f r driving the printing cylinder. Sec ndly, in 
holding the printing cylinder in a fixed position during the return of the 
printing table by a crank or lever attached to the framework of the machine 
which lever carries a roller made to travel rounda disc keyed on the 
ey‘inder shaft, and to engage into a nick cr aperture made in the dise. 
Thirdly, in obtaining the supply of ink for the inking table by means of 
ruilers ti: ting in slots or grooves in the frame of the machine, which rollers 
are raised into contact with inking rollers placed above, by inclined blocks 
or surfaces on the printing table. And, Lastly, in obtaining an equal 
balance on its axis for the cylinder in evlinder printing machines by means 
of a balance weight titted to compensate for that portion of the cyliuder 
usually removed.— Not proceeded with. 
$281, W. Pauuiser, Dublin, ** Screw bolts.” —Dated 6th December, 1862. 

In carrying out this invention the patentee proposes in the first place to 
reduce the shank of the bolt cyli:«drically, either in part or throughout the 
entire length, to the size to which the end is reduced ty the screw thread. 
Instead of thi-, if it be desirable to ao so, he can reluce the bolt in part 
either about the middle or towards either end; avd supp sing it be 
required that the bolt should thoroughly fill the bolt hoie, he can cast 
zine or other metal or alloy rou d the reduced part, and thereby n ake the 
bolt of uniform size throughout. In order to dimini-h as much as possible 
the amount by which it is necessary that the shank of the boit should be 
reduced, he proposes making the screw much shalio#er and finer than those 
in general use. He al-o prefers that this thread should be of a rounded 
form, to wbviate any tendeucy there might be in a sharp thread toc use the 
nut to tear off the end of the bolt. in-tead of reducing the shank of tho 
bolt he can satisfy the conditions above enumerat:d by forming the screwed 
part of the bolt of shear steel, or other wel-iable steel, which he can weid 
on to the iron bolt in the fuim of the splice of a fishing rod, and he may 
increase the strength of the steel by tempering it. Inthe second place he 
forms the head ot the bolt by roiling or utherwise drawing down the bolt 
from a bar of iron sufficiently thick to leave the head on the bolt, by means 
of which the grain of the iron will run in a longitudinal direction. 


3286. R. A Brooman, Ficet-stiect, London, ** Kneading machines.”"—A com- 
municat on.— Da'ed bth Lec mber, 1862. 

This invenuon cannot be desc:ibed without reference to the drawings. 

3287. G. A. Huppart, Brynkir, Carnarconshire, “ Buttons.”— Dated Sth 
D.cemlar, 1862. 

This invention cannot be described without reference to the drawings. 

3295. TY. WinGate, jun., Glasgow, “ Dredging machinery.”"—Dated Sth Decem- 
br. 1862 

This inven ion cannot be described without reference to the drawings. 

3208. W. CLARK, Chancery-lane, London, *‘ Photographic apparatus,"—A 
communication— Dated Yth December, 182. 

This invention cannot be described without reference to the drawings. 

3299. R. A. BrooMan, Ficet-striet, London, ** Treating lijuorice root to obtain 
liquid and solid exiracts there rom."—A communrcation.—Dated 9th 
December, 1862. 

The extracts hitherto obtained from liquorice root have been black, and 
when eaten have produccd in the mouth a yeilowish-brown saliva with a 
sweet, but somewhat tart, flavour. Now the object of tris invention is to 
make the extracts, whether liquid or solid, without any apparent colour, and 
without the tart flavour. The mvention consists in treating the root of the 
liquor.ce plant as bereafter stated. ‘The roots are first pulverized }.y p: stles 
stones, or roliers, or they ure cut up into pieces, ad are washed and soaked 
in cold water until they are thoroughly exhausted. Tre resulting wa ers 
are thick and troubled ; and, in order to carfy them, they are boiled, 
for about ten minutes, and then strained through a woolien strainer, wh 
retains the matters covugulated by the boilinz. the liquid i, then limpid, 
and of a dark yellow, aud to remove this colour the liquor is paved m a fil- 
ter containing animal black. The liquid, after having been acted on by the 
black, may «© evaporated to any desired consistence, allowed to cvol 
gradually, when it becomes a preity firm mass, and may be made into sticks 
and other forms.— Not proce ded with. 











Tue Crry or Loxpox.—The Liverpool, New York, and Phila- 
delphia Steam Ship Company's new screw steamer City of London, 
Captain Petrie, sailed from Liverpool, on Weduesday, for New 
York. This is the first voyage of the sbip, and she is also the first 
steamship named in honour of the British metropolis which Las been 
despatched across the Auantic. She is an iron-built vessel, of 
beautiful symmetry and great power. In leugth she measures 355/t. 
on deck, by a breadth of 40ft.din. in beam, with a depth of 26ft. 
Her gross tonnage measurement is 2,400) tous, and she is registered 
as of 1,678 tous; and she is propelled by engines of 550-horse 
power, which can be worked up to 1,500-horse power. The 
eugines consist of fourinverted cylinders, each 60in. in diameter, and 
having a stroke of 3ft. 6in. The pistous work on an inclined plaue, 
aud are so arranged that all act directly on the screw stiaft, and that 
any one, two, or three of them can be disconnected, while the re- 
mainder continue working. Like all the vessels belouging to this 
line the City of London is well found iu every respect, and her pas- 
senger accommodation is of the best description. She took out be- 
sides the United States’ mails a fair extent of cargo, forty saloon and 
a full complement of second and third class passengers. ‘lhe City 
of London is the third new steamer of large dimensions and great 
power which has been added to the fleet of the Liverpool, New 
York, and Philadelphia Steam-hip Company, by which meaus they 
have augmented its capacity so much that it vow represents an ag- 
gregate of 23,757 tons. ‘I'he City of London was built at Glasgow, 
and on ber voyage from the Clyde to the Mersey her machinery 
worked with great ease and steadiness. 

Foreign axp Corontat Jotrines.— The Boston Bulletin says :— 
“The immerse amount of capital invested in the commerce of our 
(American) great lakes, is bardly realised by the public outside of 
business circles immediately interested in the trade. ‘U'he following 
state-nent of sail and steam vessels now engaged in this business is 
compiled from the Marive Register for 1563, just issued by the 
Board of Lake Underwriters :— Steamers, 134; propellers and tugs, 
243; barques and barquentines, 191; brigs aud brigantines, 79; 
schooners, 1,030; sloops, 14; barges, 60; in all, 1,704. Hundreds 
of these vessels are well adapted for alteration to gun boats and 
privateers, and, in case of war with Eugland, would furnish to the 
government material for a formidable. inland navy.” How 
sad to find Jonathan with all this war readiuess in his 
head!— A company has been proposed, on the limited 
liability system, for opening out the commercial resources of the 
west coast of Africa. ‘The company of African merchants is or- 
ganised under respectable auspices, iis direction being principally 
among Liverpool houses in the African trade. Besides the trade 
with the coast, it is intended to have smali steamers, not drawing 
more than five feet of water, to open a direct trade with the 
interior, by navigating the Niger fur upwards of 1,000 miles.— 
Marshal Niel has been at Rochelle witues-iug experiments of 
firing against the iron-cased walls of Fort diuettee, which, 
although battered in breach at 700 metres’ range, have hitherto 
resisted all the shot of the Prilio floating battery. ‘Tho Marshal 
is himself to direct some fresh means of attack.—It is expected 
that the Egyptian cotton crop of 1863-4 will hardly fall short of 
1,500,000 cantars, say about 141,000,000 ib. The progressive increase 
of cotton cultivation in Egypt is tuus stated, viz.:—Grdinary crop 
from 1855 to 1860 inclusive, 500,000 cantars; from 1855 to 1861, 
inclusive, 646,110 cantars ; from 1855 to 1862, inclusive, 1,200,000 
cantars ; estimated crop for 1863, 1,490,000 cantars.—The works at 
the port of Jahde have not suffered any delay iu cousequeuce of the 
present state of the internal affairs of Prussia; but on the contrary 
are being carried on with great energy, upwards of 1,800 men being 
constantly employed on them, The expectation is that next year 
the works will be sufficiently advanced for a part of the Prussian 
navy to find anchorage in the port. 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Inowmasters’ Quarterty Meetines: Very litt'e doing: Pigs Uncale- 
able at Weaker Prices: Ejfects of the Luddlers’ Strice—Bar Oxvers 
ecine TO Sours Wates—Fair Heme Demanp—American DemManpD 
Nii— Extenstve Works 1n America — Paices or Finisnep Iron 
Finm—Quarterty Mecrinc or Tronmasters ry Norta StarrorbD- 











sutre: Good Trade — NewsparpeR CorresPONDENT ON IRON IN 
Amentca—Mr Samvet Grirritas’ Bankauprcy — Coat Trape— 
Mininc Irems — Miptanp GeouocicaL AssoctaTION — GENERAL 





Manvracturinc Trapes: Remarks cn the Lock Trade— Bank- 
RupTCY OF AN Engineer —'Tne NamMakers’ StRIkE— COVENTRY 
Distress—SuccessruL Examination OF birwineuamM STUDENTS BY 
tHe Boanp or TRapE—V'ue Five-Curting Macutnery: A Dinner 
—ReckiessNess BY A Driver on THe Loypon anp Nortu- Western 
Ramvway: Serious Collision at Wolverhampton: £2,000 Loss to the 
Company. 

Yrsrenpay (Thursday) the leading meeting of the current series of 

Midsummer Quarterly Meetings. was held in Birmingham. The 

first meeting of the series was held on Wednesday in Wolverh impton. 

In both towns the atteudance of masters was numerous, but buvers 

were not well represented. It has been several years since s> titile 

was done at the first two meetings of the series, as was the case 
yesterday and on Welnesday. ‘The statement is especially appli- 
calle to the trade in pigs. The makers and their agents are siill 
prepared to accept lower prices than those which ruled previous 
transactions, but they cannot obtain orders worthy of note. Con- 
sumers are most re uctant to purchase, lest by an extension of the 


























puddlers’ ke they should have the iron thrown uypon their 
hands. The strike presents nu indication of dving out, but, on 
the contrary, threatens to extend, For instance, those of the 


puddlers employed by Mr. Thomas Rose, of the Milfields Works, 
who have been kept at work making bars for consum; tion by 
the hal of Dudley, at his Round Oak Works, have given 
notice, and their notice will expire next Saturniay nizht. The 
power of the men “out” over tho ¢ in work is increasing, and they 
are becoming more diligent and wary in the collecting of sutscrip- 
tions. Deputations of the men on strike atrend on pay-days at the 
works where the men are still emplove!, a d as the men come out 
with their wages they open their books and inquire what will be the 
amount of their sub-cription At the same time it is said that at | 
one of the works belonging to the British Iron Company, at which 
the men have just come cut, intimation has been received that they 
will re urn next week. ‘Ihe statement should, however, be received 
with caution; as the irfluence brought to bear by the principal 
movers in the strike is likely to prevent such a step, whilst it is clear, | 
from facts that have come to our knowledge, that at certain leading | 
works even in the South Staffordshire district, the puddlers are | 
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becoming increasingly careless, chafing more and more ns they see 
larger quantities of puddled bars removed to the works of other 
masters, ‘The propriciers of finished iron works would therefore do | 
well to be careful in regard to the engagements into which they enter | 
with the pig-iron firms. Furthermore, there can be no doubt but | 
there is not so cood a demand coming to this district as mizht be | 
fairly looked for at this season. Compared with six months ago 
there is certainly a better demand, but, as compared with this time 
last year, there 1s a decided talling off. If there were ro strike, the 
smallness of the demand would be much felt. As it is, the bulk of 
the makers do not rezard themselves as busy. Nevertieless, 
there are orders still leaving this district on account of the 
strike ; and bar specilications are now be entered on the books 
of Souuh Wales makers in considerable quantities that wouid, 
but tor the labour difficulty, have been put in hand in Scuch Staf- 
fordshire. ‘The orders that are Leing diverted from this district are 
increasing the otherwise good demand which the leading houses in 
South Wales are now experiencing. If the pudd'ers who are now 
on strike were at work it would be possible to produce quite 3,000 
tons of finished iron a wee more than is now being made. But that 
that quantity more would be demanded there is reason to question. 
Certamiy the orders given gut at the meetings in Birmingham and 
Wolverhampton would not lead to that inference, There is a good 
home demand for sheets for galvanizing purposes and for tank- 
making, wud also in plates for ship-buiding and boiler-mekmng 
Some tew Baltic orders for thin sheets are also now under execution, 
but the American demand is scarcely more than nil. As an ex 
aniple of the extrao:d:nary develo; ment of the iron trade in Ame- 
Triea, we May me niion that at a recently-erected ironworks in the 
Northern States nt less than £8,000 are paid weekly for wages, 
And on a scale comparatively as extensive, gigantic faciories for the | 
manufacture of locks and o her articl-s of hardware are springing | 
up in all directions. The prices of finished iron are very frm, and | 
where they are below the list rates, which were contirmed yes- 
terday and on Wednesday, they are fast approaching that point. 

The Quarterly Meeting of the North Stafiordshi:e Coz] and Tron- 
Mastrrs’ Association was held yesterday week, at Stoke-upon-Trent. 
Mr. Wragge, Chairman of the Association, presided. The coal and | 
iron trades of the district were reported to be in abgut the same 
position as at the time of the last quar:erly meeting. The demand 
for coal for the time of year was tolerably good, though by no 
Meons equal to the capabilities of the district. The dullness in the 
sale of ironstone was partly attrivuted to the fact that recently the 
orders from Seuth Staflord-hire had fallen off. The ironworks of the 
district were stated to be pretty fully employed, and the trade, both 
in pig and in finished iron, to be about the same as during the past 
quarier. Several subjects of interest to the trade were discu-sed, 
among them rates of carriage by railway 2 nal from the district, 
which formed the topie of a long and animated conversation. The 
tone of the mecting was tolerably cheerful. 
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We extract the following from the letter of the New York ecrre- 
spordento th: Birw.ingham Journal: —**Y our ironmasters will learn, 
Without any great feeling of satisfaction, that the construction of 
the grest railroad to the Pacitic is about to be commenced, for the 
small chance of supplying material which the Morrill tariff left them 
is effectually qua-hed by the Act of Congress which makes it im- 
p°rative that none but American iron shall be used on the road, 
The competitive projectors of d'flerent routes appear to have waived 
their rivalry, and to have combined ‘on a plan for the form>tion of 
aGrand Union Pacitie Railway, of which General Fremont is ap- 
pointed President. It is computed that 250,000 tons of rails will be 
consumed in building a single track of the road; and Fremount’s first 
adverti-ement tor proposals for 4.000 tons, has, for a week past, been 
published in the p+pers. The labour will be chiefly performed by 
“cou rabands,” to be supplied by the Government trom the herds of 
emancipaied negroes which it has now on iis hands, peri-hing by 
thousands, of disease, tilth, and starvation. . This scheme cf 
builiing an enorn.ous railway by cheap “tree” labour, and for the 
especial benent of Pennsylvania iron men, is very pretty on paper, 
but, like many other schemes of the last sapient Congress, it may be 
found to work awry, and in the end plague its inventors, who, uin er 
the pretext of patrivtism and public spirit, lured Western men into 
a trap, laid for them by seliish menopoli-ts. If it were an under- 
taking that could be accomplished in a year or two, the project might 
be successful, but many years must elapse before a railroad to the 
Pacitic can be constructed by nero labour, and of American iron, 
and in the meantime the advanced price of iron, caused by the pro- 
tectionist limitation, may arouse the public to disgust, and defeat the 
cupidity of the monopolists of Pennsylvania. In any event, by 
coniining American works chiefly to the production of American 
rail-, it must enhance the retes of other descriptions of inn, and 
thus your manufacturers will be able to compete with ironmasters 
here, in supplying those descriptions in spite of the tariff.” 

In the matter of the bankruptcy of Mr. Samuel Gri:hths, a long 
discussion has taken piace in the Birmingham Bankruptey Court in 
Televence to a proposal by Mr. John Smith, on the pari of the vank- 
Tupt. to tuke the case out ef court. The meeting was advertised for 
last examination and discharge. The balance-sheet exhibited the 
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following items:—To creditors unsecured, £85,334 11s 6d. ; ditto, 
holding security, £9 986 14s, 10d.; to liabilities on bills discounted, 


£1.295 13s. Sd.; to creditors to be paid in full, £127 3s.; total, 
£96.744 9s. 9d. On the other hand there were:—By debtors, good, 





£2,382 7s. 3d.; doubtful, £1.9914 19s 10d.; bad, £14,551 3s. 1d.; by 
property given up to ass gnees, £11,514 12s. 4d. ; by property inthe 
hands of the creditors, £23.45 12s. 10d.; liabilities or bills dis- 
counted as per contra, £1,295 13s, 4d. ; total, £55,224 8s. 9.1, thus 
leaving a deticiency of £41.520 1s. The last meeting on the 13th of 
April was adjourned that the bankrupt might file certain accounts 
ordered by the court. Those accounts had only been filed that 
morning and there was still a deticiency account required. Even- 
tually the meeting was adjourned until the 21st ult, to enable the 
assignees to investigate the accounts. 

In the coal-trade du'Iness is the leading feature. The continued 
strike in the iron trade has of course larvely contributed to lessen the 
demand for this mineral; and had it not been for the requirements 








on sce_unt of glass and brickmaking, it is probable that the inac- 
tivity would have been more perceptible. The depression just 
noticed is principaily felt at those collieries which are most distaut 
from railways and canals. To the stone-getiers increased employ- 
ment has been given by an improvement, in the demand for iron- 
stone; and out-door labour continues in good request. 

A case recently heard at the Dudley police court furnishes a 
striking instance of that recklessness which is now and again dis- 
played by the miner while following his naturally hazardous 
occupation. Two men, named respectively Brettle and Phillips, 
were charged under the 23.d and 24th Vict, ¢. 121. with stepping 
fron an ascending skip at the Withymore Colliery, before the 
wagen had been properly drawn over the mouth of the shaft. They 
pleaded guilty, and as they expressed their serrow for the offence 
and as, moreover, the agent of Mr. W. H. Dawes, the owner of the 




















dismissed on payment of expenses. 

A few days ago a banksnan named William Pritchard, and a 
young woman named Powell, after discharging a * draught” of spoil 
top-yard pit at a colliery in the neig bourhood of Litile Dawley, 
Shropshire, got into the return carriage intending to ride back to the 
pit head. As the carriage neared the shaft, it wax jerked over, and 
with its cecupants was thrown into the shaft, which is 160 yards 
deep. Both msn and woman were killed almost instantaneously. 

To those of »ur readers who remember the accident at the Prior's 
Lee Colliery, Sbrop-hire, by which twelve men descending in one 
skip were, in consequence of the breaking of the rope, dashed to the 
bottom and killed, it will be interesting to learu that an appeal by 
Richards the banksman against the decision «f the magistrates, by 
whom he was sentenced 10 two months’ imprisonment for allowing 
so large a number to descend in a skip at one time, has been suc- 
cessful. 

Having recently given attention to the Silurian deposits in 
the neighbourhood of Dudley and ‘he Lickey Hills, the Dudley end 
Midland Geological Society chose the extensive and instructive 
of nearly contemporaneous deposite which flanks the 
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ery, only wished that th y should be cautioned, the case was 


western slopes of the Malvern [iils, as the scene of their third | 


fi-ld meeting on Tuesday week last. Marly in’ the morning a 
party of forty members, including a considerable number of ladies 
and under the guid+nce of the Rev. W. Symonds and Dr. Grindrod 
of Malvern, set out from Ledbury, avd examived the fine beds of 
old red sand-tone expo-ed in the cutting of the Malvera and Here- 
yays. Luncheon concluded at Eastnor, one ps 
to visit Eastnor Church, and the remainder crossed 

noticing on their way the Wenlock quarries near the castle; after 
which they visited Bransil Castle, where the plant-seekers found 
some choice specimers 
were then visited, and tea was afterwards taken at the Malvern 
Link Hotel. After tea an excellent paper on the Triassic Rocks, 
writren by Mr. Edward Hu!l, and of which a summary will be 
found in another column, was read by Mr. Beckett. Subsequently, 
in referring to a new #nd interesting fossil recently procured from 
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‘The various spots of interest in this locality | 
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posed reduction is resisted by a large number, and at Rowley the 
great majority still refuse to work. Many of the horse nail-makers 
have gone in at 3d. reduction, but the trade generally is almost at a 
standstill, in consequence of the recent disput:s. Notwithstanding, 
however, ood stocks on hand will, no doubt, produce a very deter- 
mined resistance on the part of many of the masters. r 

A well-attended meeting was held at Birmingham, on Friday last, 
relative to the proposed introduction of file-making by mochinery 
into that town, It was resolved that a company for the purpose 
named should be formed, and a * provisional committee,” to take 
the necessary steps, was appointed. 

At the adjourned meeting for last examination and discharge 
in the bankruptcy case of W. Dean, engineer of B rmingham, it 
was stated that the assignees were thoroughly satistied that the 
bankrupt had been unfortunate; and, in answer to the Commis- 
sioner, it was further stated that the large number of bad debts had 
arisen chiefly from Mr. Dean’s good nature in lending money indis- 
criminately to persons in distress, The balance-sheet showed credi- 
tors unsecured £1,823 83.; secured, £1,050; to be paid in full, 
£44 12s. ; debts, 446 183. 4d.; property given up, £475; property 
in the hands of* creditors, £1,300, and deficiency £1,095 23. 8. The 
order of discharge was granted, accompanied by some cautionary 
remarks from the Commissiorer. 

A practical effort for the permanent alleviation of the distress 
among the weavers of Coventry is, we believe, about to be made. 
Ata meeting held in London a tew weeks ago, at which a number 
of influential gentlemen were present, it was res:lved to form a 
Limited Liability Company, with a capital of £25,000, for the pur- 
pose of introducing the cloth weaving or some analogous trade into 
the district, and a provisional committee, who are now taking the 
necessary steps, was formed to carry out the object of the company. 

We are glad to learn that, of thirteen candidates from the Mid- 
Jand Institute, in Birmingham, who went in for eximination in con- 
nection with the Science and Art Department of the Board of ‘Trade, 
no fewer than twelve have passed, Some of these have attained 
distinguished honours, 

The correciness of the trite remark, that all or the greater part of 
railway accidents may be traced to sume act of carelessness, how- 
ever slight, on the part of those whose duty it is to guard against 
them, was, on Tuesday last, sufliciently “proved by a_ serious 
accident, which took place at the Wolverhampton station of 
the London and North-Western line. On that dav a third-class 
train, which leaves Liverpool at 7.15, and is due at Wolverhampton 
at 12.500 had at 12.45 been drawn up at the ticket platform. The 
collectors were gathering the tickets when suddenly a heavy goods’ 
gine and tender came up the line at a speed of eight or ten miles 
an hour, and dashing into the rear of the standing train, partially 
smashed one or twe of the carriages, and caused injuries more or 
less severe to about forty of the passengers. Coming now from 
effect to cause, we find that the driver of the goods’ engine, whose 
name is Oliver, and who is registered, had been purposely detuined 
at the Bushbury station, which is about one and a half miles from 
Wolverhampton, until after the late passenger train had passed. Ia 
seven minutes atter its departure he was allowed to proceed, and he 
then came on at a good speed towards Wolverhampton, and not- 
withstanding that the auxiltary or distance signal which protects the 
ticket platform, and which, being 800 yards on the Bushbury side of it, 
can be seen a mile in that direction was against him, as were also the 
station signals, he still kept on, until, as before stated, bis engine 
ran into the rear of the standing train with the disastrous result 
already mentioned. He himself says that being on the wrong side 
of his engine, in search of tools to mend the pumps, be did not see 
the signals, and thought thar he was going into a siding. Upon 
investigation, however, it is shown that the pumps did not stand in 
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the Wenlock limestone at Llurst-hill, by Mr. H. Johnson, Mr. L. P. | 


Echinoderm, in- 
Astrophyton and Comatula, 
thus supplying a link between the Asteroids and the Cri- 
noids. ‘The peculiar character of the fossil, appsrenily al- 
lied to the startishes and encrinites, bas led to some discussion as 
to which family might claim the specimen. It would, however, ap- 
pear to stand atone, allied to, but different from both. Mr, Capewell 
is preparing a paper, in which the order to which this fossil belongs 
will be fully deser'bed. At half-past eight the party left Malvern, 
and the meeting ended. As a proof of the practical intentions and 
wility of this society, we may mention that they have recently 
issued a circular to those engaged in the mining operations of the dis- 
trict, in which they state that, being desirous of making the society 
practically useful, they have made arrangements for the establish- 
ment of a local Mining Record Oljice in Dudiey ; invite the ec 
ration of mine proprietors, agents, &e., and suggest that gi 
coal-measure fossils from this or neighbouring coai-tields, sections of 
new workings, and plans of disused mines, plans showing any new 
faults, &c., and papers en subjects of practical interest, would be of 
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service, 

The promise of an abundant harvest argues well for the state of 
trade a few weeks hence. Even now a considerable revival has 
taken place in all the principal branches in this district, and to 
Birmingham especially Goes this remark apply. To the gun-trade 
of that town an impetus has recently been given by a contract 
taken for Turkey ; and though many before-hand orders have not 
been received, yet in most of the other departments no cause for 
complaint will be round 

With regard to Wolverhampton and its neighbourhood litth 
charge can be recorded. ‘The tin-place workers and hollow-ware 
manufacturers are tolerably well employed; in the ca-ting trade, 
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and more especially in respect of the 5 naller class of goods, activity | 


is felt, and by the japanners improvement is reported. For rail- 
way litttings there is a good inquiry; and though the saddlers’ 
ironmongers of Walsall are not very busily employed, yet in the 
other trades of that town orders are more Numerous, 

Relative to the lock and other trades of Willenhall, we have to 
remark that during the past month they have presented few features 
requiring special comment. On the whole, perhaps, the demand 
has been quieter than during the month preceding, as many of 
the merchants and factors have been engaged in stock-taking, 





and consequently what few ord have arrived by the 
recent mails are being held over till the turn of the new 
quarter. The makers of rim, dead, and drawback locks 


are tolerably busy, principally in consequence of the ste :dy 
export demand for those articles. The manufacturers of niortice- 
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locks, latches, &c., are, however, scarcely sv» well employed, as these | 


branches are for the most part dependent on the country trade, which, 
owing to the distress in Laneashire and other causes, has of late 
been anything but good. ‘Tue Scotch trade, which has als» suf 
fered, s impr wing, and there is a fair demand for the peculiar class 
of locks manufactured specislly for that market. In the various 
branches ot the padlock trade there is greates activity, both as regards 
the continental and Indian demand. ‘The few orders from America 
are limited to the requirements of the Government, The chances of 
anv retura of the former demand are, so far as Willeuhall is con- 
cerned, gradually diminish in consequence of the extraordinary 
cevelupment of the manufacturing trades of the North. A consivera- 
ble impeius to the growmy rivalry betwen English and American 
makers is now being given by the emigration trom this neighbour- 
hood of numbers of artisans who have been lured by the tempting 
bait in the shape of wages of 153. per day for an average locksmith, 
and 10s, for an average collier. At Dailaston the gun-lock trade is 
decidedly slack; but there is a brisk demand for screws, nuts, and 
o her staple articles of manufacture. The chest and till lock trades 
of Shoit Heath and the nighbouring hamlets are slightly better, 
altrough by no means so brisé as night be desired. 

The nail maker’s strike continues, and the numbers who still hold 
out are apparently little diminished. At Bromsgrove some 5,000 
of the small nail and tack makers are out, at Hales Owen the pro- 
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with the knowiedge that he had started only seven minutes after the 
pas oy train, which had taken about four minutes to reach the 
veral more minutes, 
and that he himself had only been two or three minutes in coming 
trom Bushbury, the u'most caution and vigilance should have been 
observed. Instead of this, we find him, according to his own state- 
ment, engaged in such a position that his view of the signals was 
entirely intercepted ; and had it not have been for the stoker, who 
saw the danger when too late, and without orders vigorously ap- 
plied the break, there is no doubt that the accident would have 
been of a yet more serious character. A committee of investigation 
have been inquiring into the matter, and something practical will 
probably be the result. The cost of the accident to the company in 
damages will be about £2,000. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
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Matrers: The Ayproaching Meeting of the British Associaton for 
the Advancement of Science: Trial Trip of a New Steamer : Launch 
of another Dredger jor the Tyne—Scoriisni Marrers: Raihoay 
Comm-nication between Glisgow und Gourock: Steam Shipbuilding: 
Customs Revenue of the Clyde> Water Supply of Glasgow. 





3uSINFSS continues quiet at Sheflield. The large iron and steel 
houses have still fair orders on hand, some of them having contracts 
which will tind a considerable number of workmen constant employ- 
ment for at least two or three months. The cutlery trades are 
not in avery satisfactory state, and the engineers’ and machinists’ 
tool mauufactures are not very busy. ‘The edyge-tool trade, however, 
is well sustained, Business in Rotherham and the neighbourhood 
is tolerably active. ‘Che Leeds Chamber of Commerce, reporting on 
the iron, machine, and engineer tool trades of that town and 
“The makers of best iron are not so busy as 
are by no means so plentiful. The 
makers of best merchants’ iron and plates are better employed. 
The machine makers are pretty well suppliet with orders, The 
engineer toel trade has improved, and may be said to be tolerably 
good. Makers of railway plant are very busy. In cut nails a large 
business is being done, especially for export.” 

We list week reported a serious boiler explosion, attended with the 
loss of nine lives, which occurred at Marley, Yorkshire. Mr, Henry 
Hurst, the proprietor of the mili at which the accident took place, 
stated at an inquest held on seven of the victims, that the boiler 
was a Cornish one of 4-horse power, and the flues were made of 
Low Moor best iron. ‘lhe boiler shell was made ot 7-L6ths iron, and 
the flues half-inch, It cost £16 L0s. per ton, and the whole co3t was 
about £216. When he insured the boiler the inspec'or teld him the 
boiler might be worked at 70, but quite safely at 60 Ib. to the 
inch, He (witness) said that would do, for they never worked 
at a of more than 4/lb. The inspector of the Man- 
chester Boiler Insurance Company had examined it 
th times, and the last time was not long since. It was 
only few weeks ce he said it would bear a pressure of 60 
or 70lb. The first time he inspected it he sid it was the best 
boiler he had seen in that neighbourhood. Formerly there 
was only a short lever to the safety valve, but it was length- 
ened at the inspector's suggestion, so that the steam would 
always blow off at 40. The engineman, Thackeray (deceased), was 
one of the most careful of his ciass. The steam gauge was at the 
boiler end, and plainly withia the engineman’s view. The mill was 
enlarged before the boiler was put up. No instructions had been 
given tothe engineman to work at a greater pressure than 401b, If 
ever the speed got to 40!b. the hands in the mill used to complain 
that it was tov great for the power looms. The engine was 
ouly 20-horse power. Mr. J. Hopkinson, of Hudierstield, who had 
been deputed to examine the bviler, said he had found the safety 
valve fast. ‘The spindle, which would move with the pressure, 
was quite fast, and he bad. discovered a twist in the lever which 
would prevent the free escape of the steam; and the lengthening of 
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the lever would make the free working of the valve more difficult. 
The friction against one side of the slot had been so great that it 
had forced away the iron in which it worked. None of the dial 
steam gauges could be relied upon, and none but mercury gauges 
should be used. He found that the safety valve was out of order 
before the explosion, and therefore the valve had not been properly 
seated in its place. The engineman might have been ignorant of 
that, but he ought to have known about the twisting of the 
lever of the safety valve. The defect in the safety valve 
was one cause of the explosion. The boiler appeared to be 
made of Staffordshire iron (Thorneycroft’s best), but he could 
find no Low Moor marks on any of the iron. The outer plate was 
barely half-inch iron, and the flues 7-16ths. The plates of Low 
Moor would cost £28 per ton, and not £16 10s. as stated by Mr. 
Hurst. Boilers were made in Lancashire from £14 to £16, and in 
Yorkshire from £16 to £19 per ton, A juryman said Mr. Horsfield, 
who madé most of the boilers in this neighbourhood, charged 
£16 10s. per ton. Mr. Hopkinson added that in the first place he 
thought the explosion had been caused by the safety valve being 
invperative; also that the boiler had not been properly stayed at 
the end. He believed the pressure on the boiler when it exploded 
was 701d, to the square inch, He had found no traces of want of 
water. After some further evidence, the jury returned a verdict 
attributing the explosion to the fact of the safety valve having 
got fast by some unknown means. At an adjourned inquest 
held on Monday, Mr. J. Hetherington, engineer, of Leeds, 
gave divergent testimony. Mr. Hetherington recommended mill- 
owners to adopt two safety-valves to each boiler, and made in capa- 
city and form to suit the size of the boiler. The explosion was 
the result altogether of accident. He did not attribute the 
explosion at all to the safety valve, which must have been acting at 
the time of the accident. The jury returned a verdict of ‘ Acci- 
dental death,” and recommended that the millowners should, in 
future, adopt two safety valves, according to Mr. Hetherington’s 
proposition. 

Ata meeting of the Manchester Geological Society last week, Mr. 
Joseph Goodwin read a paper on “ The liberation and drainage of 
gases from coal mines.” In the course of the paper, Mr. Goodwin 
expressed an opinion that the cuttings and headways in cval mines 
did not drain and liberate gases to the extent that many people sup- 
posed. He also said that he believed no coal emitted carbonic acid 
gas, but that such gas came from metals, minerals, and other sub- 
stances totally distinct from coal. 

The coiton districts continue to slowly improve, but there is still 
avery serious amount of distress prevailing. In the week ending 
June 27 there was a further decrease of 356 in the number receiving 
relief, making since Dee. 6, when the flood of pauperism began 
to ebb, a total decrease of 112,761 persons. ‘There were sull, 
however, on the 27th ult., 159,222 persons receiving relief, as com- 
pared with 47,357 in the corresponding period of 1862, showing 
an increase of 111,865, or 236°2 per cent. 

The speciality of Liverpool information this week appears to be 
ships and shipbuilding. The Venezuelan, belonying to the Liverpool, 
West Indian, and Central American Steam Navigation Company, 
has arrived in the Mersey. She has been built by Messrs. Pile, 
Spence, and Co., of West Hartlepool, and is 1,000 tons register, and 
190-horse power nominal, equal to 400 effective, and from her mould 
is expected to be a fast ship. The Liverpool, New York, and Phila- 
delphia Steamship Company have just added another tine steamer 
to their fleet of transatlantic passenger ships. ‘This is the City 
of London, which arrived in the Mersey on Friday, from the Clyde, 
where she was built, and which was despatched on her first voyage 
to New York on Wednesday. Like the other vessels belonging to 
this company, the City of London is an iron ship, and is propelled 
by a three-fanned screw. She was built by Messrs. Tod and 
Macgrezor, at Meadow-side building-yard, near Glasgow, and mea- 
sures 355ft. in length on deck, by a breadth of 40ft. 4in. in beam, 
with a depth of 26ft. She is about 2,490 tons gross measurement, 
and is 1,678 tons register. She is propelled by engines of 550-horse 
power, which can be worked up to 1,500, and which have four inverted 
cylinders, each G0in. in diameter, with a stroke of 3ft. Gin. The pis- 
tons work direct on the screw shaft, and any one, two, or three of them 
can be disconnected, while the others reamain working. Each pair is 
also furnished with a surface condensing apparatus, as well as with an 
ordinary Injector, which can be used at pleasure. The engines, 
which possess several novelties of construction, were made by 
Messrs. Tod and Macgregor, from designs furnished by Mr. Douglas 
Hebson, consulting engincer, of Liverpool. The improved arrange- 
ments cause the engines to work smoothly, and there is little vibra- 
tion in the ship. ‘The motive steam is raised by four boilers, heated 
by twenty furnaces, fired athwart ships from the centre, the furnace 
and engine: rooms being kept cool and sweet by an admirable system 
of ventilation. Itis calculated that these twenty furnaces will con- 
sume about sixty tons of coal per day, and that the vessel will 
attain a speed of about fourteen knots an hour, Incoming round to 
Liverpool, the engine and machinery worked with gratifying 
smoothness and regularity, producing little or no heating of parts, and 
the screw, which bas three fans of 29ft. pitch, producing hardly any 
perceptible vibratory motion. ‘lhe City of Londonis strongly framed, 
and is divided into six water-tight compartments by five strong iron 
bulkheads, which extend from the keel up to the upper deck. She is 
further strengthened by steel water-tight deck stringers, which ex- 
tend in breadth from the bulwarks to the house on deck, through- 
out the whole length of the vessel ; aud besides this security, still 
greater firmness aud tension are ensured by her sheer-strake being 
of double steel plates from stem tu stern. ‘Che City of London is 
also fully equipped as a sailing vessel, aud her main-yard 
is 68ft. in length, and her other spars in proportion. “Her 
topsails are worked by Cunningham's pvtent reefing appa- 
ratus, and she is furnished with Trotman's patent anchors, of 
large size, and her capstan is worked by independent steam 
power. The City of London left the Clyde yesterday week 
dipping her ensign as she passed the Danish war paddle-steamship 
Geyser, and the Danish armour-plated gunboat Kolferake. ‘This 
latter is a powerful though small cupola gunboat, having two shot 
proof turrets, each containing two guns, 100-pounders, and she also 
carries a considerable armament of smail guns. She was at the 
time in Gairloch for the adjustment of her compasses, having been 
built by Napier, at Govan, and will sail this week in company with 
the Geyser, for Copenhagen. Having exchanged co irtesies with the 
Danes, the City of London proceeded down the Clyde on her voyage 
to Liverpool, passing the Cloch Lighthouse at 6°32 p.m. At this 
point she had a light breeze from N.W., her fore and aft sails were 
shaken out, and with a moderate pressure of steam she held on 
steadily at the rate of 11} knots an hour till the Cumbraes were 
reached, when the pressure of steam was very slightly increased, 
and the speed became augmented to 13 knots, at which rate it con- 
tinued steadily till the Bell Buoy, at the mouth of the Mersey, was 
reached at 10.47 a.m., on Friday—the distance from the Cloch, 184 
miles, having been run in 16 hours 24 minutes. On Satur- 
day Messrs. Jones, Quiggin and Co., launched from their shipyard 
in Sefton-street, a fine iron vessel named the Evelyn constructed 
for Messrs. Currie, Kellock, and Co., shipbrokers of Liverpool. 
Her burthen is 1,200 tons, builders’ measurement ; length, 210ft. over 
all; breadth of beam, 34ft.; depth, 23ft. 3in. ; and she has a full poop 
and forecastle. A novelty respecting the Evelyn is that she has 
an entire set of steel masts, bowsprit, and spars of the same material, 
and steel-viire rigging, by which arrangement a saving is effected 
of twenty-eight tons sheer weight aloft. She will be rigged 
with double-topsail yards on the fore and main masts, and 
with Cunningham's patent topsails on the mizen. She will 
carry 1,8\0 tons dead weight, with 20ft. draught of water. 
The Evelyn is intended for the East India trade. It may be 
added that Messrs. Jones, Quig-in, and Co. have recently made 
considerable additious to their premises, which now cover an area 
of nine acres. In the course of a fortnight they will launch a 
beautiful steam yacht; withina month two vessels of 650 tons 
each ; these will be followed by two of 450 tons; and, among others 
on the stocks, there are two steamer’ of 1,500 tons, one of them 





steel, besides a fine steel ship of 1,200 tons building for Messrs. C. 
8. Lemon and Co. 

In the north attention is a centreing on the approaching 
congress of the British Association for the Advancement of Science. 
The Astronomer Royal of Scotland, Professor Piazzi Smyth, who 
so materially assisted in carrying into practical execution the pro- 
posal of Mr. John Hewat to introduce a time-gun into Edinburgh as 
an ally of the time-ball, will be one of the visitors; and it 
is intended that ball and gun shall be in operation at the coming 
meeting. Oue of the attractive features of the meeting week will 
be an exhibition of models, manufactures, works of art, &c., at the 
Central Exchange, at Newcastle; M. Brévet, a French gentleman 
engaged in the laboratory at Wasbington, has been sent over to Paris 
to select contributions ; and his instructions are to secure any object 
in science or art which may be likely to be of interest. Among distin- 
guished individuals who have announced their intention to uttend the 
meeting are Sir Roderick Murchison, President of the Royal Geographi- 
cal Society; Captain Speke and Captain Grant, the discoverers of the 
sources of the Nile; SirJohn Richardson and Admiral Belcher, the Arctic 
Navigators ; Sir Charles Lyell; Professor Willis, President of the 
Meeting at Cambridge in 1862; Mr. Scott Russell; Professor Busk, 
Professor Deville (Paris), Dr. Davy (brother of Sir Humphrey), Mr. 
E. J. Lowe, the meteorologist, Mr. Joseph Beck, the miscroscopist, &c. 
The Tyne,a screw steamship, built by Messrs. Wigram, Kichardson, 
and Co., of Low Walker, for the Shields Steam Shipping Company, 
made a trial trip off the measured mile, at Whitley, yesterday week, 
and accomplished the distance in 6 min. She will be employed in 
the goods and coal trade between Shields and London. Messrs. 
Wingate, of Whiteinch, on the Clyde, have launched «another 
great dredger for the River Tyne Improvement Commis- 
sioners. The machine will raise about 10,000 tons in 
24 hours and weighs nearly 1,000 tons. She is of rather novel con- 
struction, and has two screws, which will enable her to propel 
herself. Messrs. Wingate have at present on hand for the Tyne 
Commissioners another similar dredger, and a fleet of nine hopper 
barges, of about 400 tons each, and 30-horse power nominal, which 
will be employed in conveying the dredged material out to sea. On 
Saturday afternoon a number of farmers and others attending 
Alnwick market assembled by invitation in the meadows of Barni- 
side, to the east of Alnwick Castle, to test the capacity of one of 
Brigham and }ickerton’s combined “ Buckeye” reaping and mowing 
machines, which had been brought on to the ground by Mr. Patten, 
farm bailiff to the Duke of Northumberland. Some doubts had been 
entertained by the farmers, although they were satisfied of its ability 
with new grass, as to the power of the “ Buckeye ” when applied to 
the cutting of grass on old land, but the manner in which it went 
through its work dispelled their misgivings. 

As regards Scotland, we note that a meeting was held on Satur- 
day for the purpose of promoting railway communication between 
Glasgow and Gourock. ‘The L’Estére (s.s.), recently launched from 
the yard of Mr. T. B. Seathe, Rutherglen, made her trial trip on 
Saturday. A large party, invited by Mr. W. D. Roberts, Haitien 
Consul, Glasgow, through whom a fleet of steamers is being built 
for “La Société Accélérée d'Haiti,” embarked. L'Estére is the 
second vessel of the fleet which Mr. Seath has built, and her trial 
trip on Saturday was successful. After leaving Inellan, the vessel 
steamed across to the Cumbraes for the purpose of “running the 
lights.” Her machinery worked with smoothness, and the revolu- 
tions made per minute varied from 100 to 104, The distance 
from the Cumbrae to the Cloch Lighthouse was accomplished in 
1 hour 25 minutes and 30 seconds, giving a speed of about 
thirteen statute miles an hour, beivg tures miles an hour above 
the contract. The run was made against the tide, with the screw 
only partly immersed. The vessel, which is schooner-rigged, is of 
the following dimensions :—Levgth of keel and forerake 140ft., 
breadth of beam 18ft., depth of hold 10ft. She is 214 tons burden, 
builders’ measurement, and is propelled by direct-acting engines of 
45-horse power, which were built by Mesors. A. Campbell and Sons. 
L’Estére, which is to be under the command of Captain Culling, late 
of the Vavguard, is capable of carrying between 500 and 6U0 troops, 
and 250 tons of cargo. While the ship was “running the lights,” 
the company sat down to an elegant déjeuner. After the usual 
toasts had been given, Mr. Hamilton proposed the health of 
President Geffrard, of Haiti, and in doing so remarked that 
the President was a man who deserved the support and 
admiration of all civilised nations for having inaugurated 
a new era in the history of Haiti. Yesterday week the City 
of Dunedin, a paddle steamer, built by Mr. A. Denny, of Dumbar- 
ton, proceeded down the Clyde on a trial trip, when her speed was 
tested in the usual manner by a run between the Cloch aud Curmbrae 
lighthouses. The result was satisfactory. This vessel measures 
463 tons, and her engines, by Messrs. Denny and Co., are of 100- 
horse power. She his been constructed so as to carry a large cargo 
on alight draught of water, and has accommodation for about fifty 
passengers. The owners, Messrs. Patrick Henderson and Co., 
intend her to be employed in the New Zealand coasting trade, and 
in a few days she will leave for her destination, under the command 
of Captain M‘Farlane. Messrs. A. and J. Inglis, of Partick, have 
launched an iron screw steamship, named the Euphrates, built for the 
British ludia Navigation Company. The Euphrates, which will be 
propelled by direct-acting engines of 120-horse power, is of the fol- 
lowing dimensions :—Length of keel and forerake, 200ft.; breadth of 
beam (moulded), 28ft.; and depth of hold, L6ft. Gin. ‘The Euphrates 
will be ventilated ‘tween decks on the most approved principles, 
and in this respect she will be of service asa transport. Messrs. 
Inglis have several vessels in their yard in course of construc- 





tion. The steamer Mail, lately plying on the Kilmun station, 
has been sold to the Confederates, and has left the Clyde | 
for Nassau. The Customs’ received at the ports of Glasgow, 

Greenock, and Port-Glasgow for the quarter ending the 30th June, 

amounted to £618,626, showing au increase over the corresponding | 
period of last year of £92,387. ‘I'he customs collected in Glasgow | 
amounted to £241,870, an increase of £3,417 over the same quarter | 
last year. ‘The greatest increase has taken place at Greenock; the 
customs for the present quarter being £346,249, which, compared | 
with the quarter ending 30th June !ast year, shows the large increase | 
of £80,667. Port-Glasgow also shows a considerable rise, the | 
amount received being £30,507, an increase over last year 

of £8,303. It appears from an official report wiih reference 

to the Glasgow waterworks that the average quantity of 

water delivered in the city during April, May, aud June | 
was 17,300,000 galls. a day from the Loch Katrine works, 

and 3,200,000 galls. a day from the Gorbals works — together, 

20,500,000 galls. a day—being 800,000 galls. a day more than during | 
the corresponding period of last year. ‘The average of the last | 
twelve months is, however, only 340,000 galls. a day more than for 

the previous twelvo months. ‘The Balgray Reservoir will be run 

down during the present month to get the pitching repaired. No 

additional; repairsappear necessary. The 1Z in main iu the upper 

part of Castle-street will be extended during the next two mouths, 

to meet an increased demand for water iu the St. Rotlox district. 

The proprietors of Langside have taken steps to improve the supply 

to the houses on the hill, the pressure from the Gorbals main being 

insufficient to send the water to these bigh levels. About 64 miles 

of new piping has been laid during the past year to meet the ex- 

tension of the city. 





Russian War Preparations.—Immense fortifications are being 
erected, existing ones strengthened, and all ingress to tie harbours | 
of Crorstadt is being entirely blocked up by the sinking of large | 
meu-of-war, as in the harbour of Sebastopol on the occasion of the | 
late war with Russia, Fifteen of these vessels have already been 
sunk. The popular feeling there is the apprehension of a war with 
France on the Polish question, and, if oue breaks out, they expect 
they will have to contest England likewise. The forts on the Baltic 
froutiers are being well garrisoned, fresh levies of troops raised, | 
and everything placed on a war footing. It is said that an English 
house has contracted to supply the Russian Government with 17,u00 
tons of armour plating. 


METAL MARKET. 


Tus Metal Market has evinced considerable activity. Copper is very firm, 
and makers are very little disposed to sell at present quotations embodied, 
Sheathing, £99 ; tile andcake, £92 per ton. 

Rais at the close of Jast month evinced a disposition to a considerable 
advance, but have again receded to £5 15s. per ton. 

Scorch Pig Irun has advanced 2s. per ton during the month. The 
market is vow quiet at following prices : — 

Mixed Nos, Warrants, Buyers at 52s. 9d. ; Sellers, 53s. Od. 

No. 1G.MB. » at 528.3d.; a 52s. 6d. 

No.3 ,. op _ at Sis. 9d. 5 a 52s, Od. 
Gartsherrie, 57s. ; Coltness, 57s. 6d. ; Calder, 54s. ; Glengarnock, 53s. 

Tin.—English block is quoted at £122; bar, £123 ; Straits, £127 ; Banca, 
£131, with a good demand. 

Tin Piates have jslightly improved in value. Coke is quoted at 23s. ; 
charcoal, 27s. per box. 

Leap.—Less business. English, £20 5s. ; Spanish, £19 5s. per ton. 

SPELTER remains as before, £17 103. per ton. 


€5, Old Broad-street, London, 9th July, 1863. 


Moats anp Co, 


PRICES CURRENT OF TIMBER. 
1862. 1863. 


2. 1863, 
146 £28 £6 





Perload—4 o£ 6 £58. * Per load— 
Teak...c.ssss00005)2 013 0 14 015 0 ¥el, pino, per reduced 0. 
Quebec, red pine .. 310 410 810 410 Canada ist quality 17 018 0 17 01310 
yellow pine... 319 410' 3 0 4 0 {nd do... 11 O12 0 12 1vilw 
St, John, N.B., yel. 0 © ©) 5 © 510 Archangel,yellow. 13 0 1310 13 018 10 
Quebec, oak, white 510 610 51) 610 /3t. Petersby.yel.. 1L1'12 4% 12 01210 
birch .... 310 410; 310 4 O Finland.......... 9 010 9 9 010. 
Memel.. 0 0 0 0! 0 0 O O Memel .........10 015 0 10 015 
el 310 5 0; 8310 5 O Gothenburg, yel... 10 UV1l 0 lo O11 
Daatsic, oak + 310 610, 310 610 whie 9 0 910 91010 
fir + 210 310) 215 310 |Gefe, yellow .... © lH 1110 10 O11 oO 
Memel, fir +3 5 310, 3 © 310 Soderhamn ... «. 9101010) 10 0101 
BB w+ -3 03 5 3 O 410 Christiania, pero 
wedish ....-..-.. 310 215 215 3 0 ian by Sy 9) ah 023 0 202 0 
Mass, Queb. rd pine 5 0 : 0 : 0 4 pf Ee ft 
1. pine 5 0 0 0 | plank, Dnts 
aan ooo 0009 —lonsm youre eee: 
Lathwood. Dantz,fm510 616 6 UY 6 10 |Staves, per standard M ' 
8 0 810 8 © 810 Quebec,pipe .... 70 0 75% Ze 0 750 
Deals, per C., 12 ft, by 3 by 9 in. puncheon 18 » 2° 16 0 iO 
Quebec, wht. spruce15 10 18 lv 13 018 0 Baltic, crown e 0 
Bt John,whtsprucelé 0151) 18 016 0 pipe ... in} 150 0 160.0 15) 0 60 





AccipentaL Deatu Ipsurance Company.—The annual report«f 
this company shows very satisfactory progress in its business. The 
premiums received from all sources during the year amount to up- 
wards of £65,776, against £47,878 in 1861. The claims during the 
year were £84,579 43, 7d., giving a total since the commencement 
of the society of no less a sum than £215,579. The office of managing 
director has ceased, the duties now being performed by pine members 
of the board in rotation, in conjunction with their secretary, Mr. 
Oram. ‘The entire busi of the y is now carried on at the 
offices in the Old Jewry. The year having terminated by a large 
reduction in the expenses of the company, and a large increase vo. 
premiums from all sources, it is not unnatural to suppose thai 
the company will prosper, and maintain itself in the front rank ot 
kindred institutions, of which it is the parent. It is an indication vf 
increasing prudence on the part of the public that so great a number 
of railway insurance tickets are now taken. 

Dreaveut CoLuizry Exr.osion.— ibe adjourned inquest upon 
the bodies of the six men who were unfortunately killed in the 
Park Colliery, Baglan, near Briton Ferry, on Friday, the 26th ull., 
was held in the Town-hall, Neath, on Monday last, before Miu. 
Alexander Cuthbertson, coroner. Mr. Thomas Evans, the Gover. 
ment inspector of the South Wales district, was present to watcu 
the proceedings on behalf of the Crown, and Mr. J. R. Tripp, soli- 
citor, of Swansea, on behalf of the proprietors of the collier,, 
Messrs. ‘Thomas, Son, and Co. ‘The evidence was exceedingly volt.- 
minous, but the facts may be briefly stated. From the evidenc 
given it appears that the Park Colliery is the property of Messr-. 
‘Thomas and Co., and has been comparatively recently opened. Th. 
explosion occurred about a quarter to eight o'clock on the mornin, 
of Friday, und took place in the east side of the six-feet veiu, 
where fourteen men were then at work. William Woozley was the 
general manager of the colliery, and he deposed that the six- 
feet vein was considered a “fiery” or dangerous working-place. 
and the men were consequently required wo work with locke 
safety lamps. ‘This rule, however, did not seem to have bees: 
invariably attended to, as on the previous day sume of the men wer 
working in the three-feet vein with their Jamps uncovered. 
William Thomas acted as the overman about two ways before ti« 
accident, but had been engaged in the pit for four or five montt.- 
before, and knew the whole of the workings. He had not any 
special directions given him about the lamps, as he was supposed i» 
know the duties ot overman. ‘The rules regulating the colliery m - 
quired the overman to inspect the whole of the working places 
before the men descended the pit in the morning. William ‘Phoma., 
the overman, went down the pit about seven in the morning. Severa: 
workmen went down in the cage with him, and «thers fillowea 
immediately, but they remained at the vottom of the shatt, aud dit 
not proceed to work. ‘Ihere were 24 men in the pit at the time+t 
the explosion, 14 being in the six-feet vein. Of these 14 three were 
killed on the spot, viz., Richard Edwards (sutiocated), 54; ‘Thomas 
Griffiths (sutiocated), 41; and Francis Jenkins (sutivcated), 1 . 
Six others were alsu dangerously burnt, of whom three have 





since died, making six deaths. The whole distance to Le 


traversed by the overman in inspecting the workings w.> 
about 470 yards, and it would take him about half an hou. 
The overman had special instructions given him not tu allow 
the men to go to work until he bad reported all safe. Tuc 
day before the accident he (William Woozley) was in the pit, ana 
considered it quite sate fur the men to work. Believed the collier» 
properly ventilated, considering its size. The safety lamps were 1c 
jocked at the moment of the accident. He found some little gas i 
the pit on the Thursday evening, but did not consider it dangerou- ; 
some of the men were working in the three-feet vein withvut tie 
lamps being covered, but he did not find fault with them for so doin... 
Wiliam Thomas, upon being examined, said he had only acted us 
overman for two days before the accident. [He went tothe pit som: - 
what Jater than usual ou the morning of the accident, and on tie 
way he was met by Mr. Weoozley, the manager, who told him ww 
make haste, as he feared an accident. He went down the pit, aid 
found that several men were then sitting at the bottom of the sha t. 
He told them to sit where they weie, and not to go to work until Je 
reutrued from inspecting the works. He examined the three-feet vewu 
first, and when there heard the “ puff of fire” come trom the six-tet 
vein. He admitted that it was his duty to see that all the lam,» 
were locked betore the men went to work. Had not locked any of 
the lamps that morning. He found some gas in some of the staiis 
when he examiued the colliery in the morning. Believed the colliery 
suthciently ventilated. A dour had been put at the bottom of tie 
pit since the accivent, Could not say whether that had improv. ud 
the ventilation, John Evans, a collier at work in the west heading 
at the time of the explosion, stated that he Jett bis work abou 
So'elcck on the evening previous to the explosion. There was g..s 
in his heading when he leit, but be kept it down by brushing it out 
with his waistcoat. ‘Ihe overman kuew this very well, Some of 
the men weut down the pit vn the morning of the accident betcre 
the overman, W. Thomas, the overman, told witness not to gow 
work until after he came back; but two men, not hearing thew 
orders, went to the six-feet vein before the return of the overman, 
and the explosion occurred immediately. He found yas in ius 
stall on the morning ot the explosion, and was obliged tv brush tue 
x¥a> out with his jacket. ‘The Jamps were not Jocked. He ht 
great dithculty in getting out, and was insensible when brought i+ 
the mouth of the pit. One wan lost lis way and was suttucates. 
Dr. Whitby described the nature of the injuries received; afi 
which the u quiry was udjourned for a week, in order to obtain t. « 
evidence of twu workmen too severely injured to attend and give 
evidence. ‘Lhe inquiry creates consiverabie interest in the district. 
‘The proceedings of Mouday occupied sid hours. 
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Tuis invention, by J. and G. Davies, of Tipton, consists, firstly, 
in guiding the sliding pistons of rotary engines by means of pro- 
jections on their inner erds engaging in grooves in the end plates 
of the fixed cylinder, against the inner sides of which grooves the pro- 
jections bear. As the small cylinder rotates, the sliding pistons are 
pressed outwards and made to bear accurately against the fixed 
cylinder by the inner sides of the grooves acting on the projections 
op the inner ends of the sliding pistons. ‘The inner or guiding 
surfaces of the grooves are nearly but not quite circular, being of 
greatest radius in a plane parallel to that of the spring bearing 
hereinafter described. Instead of the grooves described, fixed 
irregular cams on the plates closing the fixed cylinder may be used 
with like effect. 

The invention consists, secondly, of a self-adjusting packing on 
that edge of each sliding piston which bears against the fixed 
cylinder. ‘Lhe self-adjusting packing is thus constructed:—Jn the 
edge of the piston a deep groove or recess is made in which a bar of 
iron is inserted, the bar being concave or having a scmi-cylindrical 
depression along its whole length. In this depression a second bar 
of iron is placed, the under side of which is semi-cylindrical and 
fits the depression in the concave bar. The upper side of the Jast- 
described bar is slightly convex, having a curvature equal to that of 
the cylinder. This bar constitutes the true packing, and is called 
the packing bar. On the rotation of the small cylinder or drum the 
packing bar oscillates in the depression in the concave bar, 0 as 
always to maintain its upper surface in close contsct with the fixed 
cylinder. The groove in the edge of the piston is so deep that the 
packing bar is protected by the sides of the groove, the top of the bar 
only projecting ashortdistanceabove the groove. It is preferred touse 
three sliding pistons in the rotating cylinder or drum, but more than 
three may be employed. At that part of the fixed cylinder where 
the rotating cylinder or drum is nearly in contact with it is a clot 
extending across the cylinder, in which slot a spring bearing is 
placed. The rotating cylinder and the pistons work against the 
sprivg bearing. Steam is admitted into the fixed cylinder on one 
side of the spring bearing, which steam acting against the sliding 
pistons causes the cylinder carrying the pistons. to rotate, the steam 
escaping at the side of the spring bearing opposite to that at which 
itentered. The self-adjusting packing described may be vsed atthe 
inner as wel] as at the outer edges of the pistous. By driving the 
thaft of the engine by means of steam or ctlher power it acts as a 
pump or blowing machine. 

Fig. 1 represents in section a rotary engine constructed according 
tothe invention, the section being taken in the vertical plane in 
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which the axis of the engine is situated; and Fig. 2 isa section of | 


the same, ihe section, Fig. 2, being taken in a plane at right angles | 
| a spring bearing / is situated. 


to the axis of the engine. 

a is the axis of the engine, to which is fixed the small hollow 
cylinder b; c¢ is the large hollow cylinder, in which the smaller 
cylinder 6 works. The axis a and cylinder b are eccentric to the 
cylinder c, and the axis a passes through the ends of the 
cylinder c and works in stuffing boxes d therein. The axis a turns 
in bearings or brasses carried by the standards e, and may be pro- 
vided with a fly wheel ¢; The small cylinder ) carries three (or more) 
sliding pistonsg, situated radially to the axis a. The pistons gslide in 
cases hin the inner cylinder 4. On the lower edge of each of the 


pistons g, and on either side of them, projections iare situated. These 


| 


| the rotating cylinder by means of the springs o. 


projections engage in annular grooveskformed in the endsof the large 
cylinder c. As the smaller cylinder } is made to rotate by thejaction 
of the steam on the pistons g, they are forced out of or drawn into 
their cases h by the travelling of the projections i in the annular 
grooves k; the outer edge of each piston is thereby kept in contact 
with the inner surface of the large cylinder ec. Instead of 
making the projections i work directly in the grooves k the pro- 
jections may work in slipper blocks in the grooves, as repre- 
sented in Fig. 1, A; by this arrangement the pins é are prevented 
from wearing flat on their under sides. The grooves k may either 
be circular or of a slightly elliptical figure. When they are made 
of an elliptical figure their greatest diameter is in a plane parallel 
to that of the spring bearing /, that is, their greatest diameter 
is in a horizontal plane. The exact figure of the grooves k is, how- 
ever, not material, co long as it is nearly circular, as the pistons 4, 
from their coustruction, always expand until their edges are in close 
contact with the sides and edges of the cylindere. The construction 
of the pistons g will be best understood by an examination of Fig. 
1. Each of the pistons g is hollow, the hollow part being filled by 
the two angular packing pieces g*, between which and the fixed 
portion of the piston springs g* are situated; the action of the 
springs y* being to press the pieces ¢°, g?, outwards, both radially and 
longitudinally, so as to make them bear against the inner cylindrical 
surface and ends of the cylinder c. Each of the pistons g is provided 
with a self-adjusting packing on that edge which bears egainst the 
cylinder c. 
concave semi-cylindrical groove is made, as seen in Fig. 2, anda 
bar of iron m ‘of a nearly semi-cylindrical figure, and of a length 
equal to the length of the pistons g, is placed in the groove. The 
upper side of the bar m is slightly convex, having a curvature equal 
to that of the inner surface of the cylinder c. The bar m constitutes 
the true packing of the outer edge of the pistons, and on the 
rotation of the small cylinder 6 the said packing bar m 
oscillates in the groove in the angular pieces y*, so as always 
to maintain its upper surface in close contact with the cylin- 
der c. The grooves in the edges of the pieces g* of the pistons 
are so deep that the packing bars m only project a short distance 
above the grooves. ‘Ihe packing bars m may be provided at their 
ends with a cruciform longitudinal packing forced outwards by 
means of ciled springs, as represented in Fig. 2A. The manner 
in which the packing bars m oscillate will be understood by an 
examination of Fig. 2. The ends of the rotating cylinder 4 
are provided with packing bers m* of a segmental figure, which 
are situated in circular grooves in the ends of the rotating 
cylinder, and are pressed outwards by springs. At that part of the 
cylinder c where the rotating cylinder » is nearly in contact with it 

This bearing / consists of a bar 
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Along the edge of the angular packing pieces g?, g*, a | 


situated in a slot n extending from end to end of the cylinder c, the | 


spring bearing / being supported by springs o, the strength of which 
is regulated by the screwsp. The bearing /is kept in contact with 

Lubricators c? 
supply oil to the channel ¢3 and through the passages c‘ to the 
interior of the cylinder c. Steam being admitted at the pipe q it 
passes in the direction indicated by the arrows along the outer 
casing s to the starting or inlet valve r, through which it passes 
when the valve is raised to the inner casing s*, and by the pas- 
sages ¢ into the cylinder c, where acting on one of the pistons g it 
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carries the’piston round, causing the cylinder } and axis a to rotate 
until the piston has arrived at the topmost of the passages u, 
when the steam which had urged the piston forward escapes by the 
passages w to the inner casing @, from which it passes through the 
reversing valve v into the outer casing w, and thence into the egress 
pipe « Before one piston has arrived at the passages uv, at which 
the steam escapes from behind it, another piston has arisen above the 
passages ¢, and is being forced by the steam towards the passages u. 
By the action of the reversing valve v the direction of the engine's 
rotation may be changed, the motion of the valve v being effected 
by the lever y. When the lever y is brought into the position indi- 
cated by the dotted line y*, the engine is brought to rest. When 
the lever y is brought into the position indicated by the dotted line 
y’, the direction of the engine's rotation is changed from that de- 
scribed. 

Figs. 5 and 6 represent an engine of another kind, Fig. 5 
being a section taken along the axis of the engine, and Fig, 6 an 
end elevation with the end plate of the large cylinder removed. a is 
the axis, / tho smaller cylinder, and ¢ the larger cylinder; 4 are the 
pistons; A are the short cylinders on which the lower edges of the 
pistons bear. ‘The way in which the different portions of the curved 
inner ends g* of the pistons bear upon the short cylinders A during 
the rotation of the said pistons will be understood by an examina- 
tion of Fig. 6. 


—_—— OO 


Tre Nortuumper.ann Steam Coan Fuene.—We may call this 
(Seghill) the very heart of the steam coal-field, Wherever we look 
we see collieries in action, pairs of wheels revolving in opposite 
directions, ‘Titanic pumping beams majestically rising with their 
loads of water from the very bowels of the earth, oblong boxes of 
coals turned with a crash over strong iron screens, and a general 
flutter of movable gear all around. Alongside thirty or forty 
wagons, filled with the indispensable mineral, are running down 
to the river and its dock, and es many empty ones are returning to 
be filkd at the screens. Wherever we stop we hear, now in- 
creasing, now receding, the noise of the whecls—that hoarse com- 
bination of groan aud whistle which is peculiar to coal and iron 
yielding districts. away down in the darkness of the earth’s 
bosom: # similar state of activity prevails. Right beneath the spot 
where this page is read it way be that scores ¢ f men, armed with 
picks and gunpowder, are forcing cown the ruyged beds of coal, 
and diminutive ponies are hauling the preduce along the narrow 
vailway leading to the entrance; while the lve furnace blazes and 
roars, and the gigantic pump sends its measured throb from gallery 
to gallery, and there is o sattle of wheels, and a slamming of doors, 
and a tramping of horses, and various other indications of life and 
industry about which the world above knows little. The train 
glides lightly along the surface, and, engrossed by the contempla- 
tion of the busy scene around, we seldom bestow a thought upon 
the hardy fellows by whose perilous labour all this mighty traffic is 
maintained. “ Out of sight out of mind” says the old adage; we 
eat the honey and are apt to forget the bee. Reader, “ the true 
source of England's wealth is coal ;” and when you pass a coal-pit, 
or sip your toddy beside a blazing Christmas fire, think kindly of 
the pitman.—Handbook to 7; th and the Blyth and Tyne 
Railway. 
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| ; eos | 
| | 224 |s = Size of 
| i | Sizcend mamiber| Bi Bbc Fire- oe —_ Suction Valves. Delivery Valves. Size of |__.. 
| Weight. of cylinders, | Stroke : : |B | space. | ~ Te | Total | of ize OF | ordinary 
Maker. | | of Description, size, and 38 box Tube heating | feeding suction | jose 
material of boiler. i|2 Cubic surface. |. ; i | 
de pistons. sails | 298 a surface. jsurface.| — jyoiter, ne See Pipe. | used. 
fesnslows. an Ibs.| Steam. | Water. | | 2 3 z } Size. | Material. | Lift. ane Size. | Material. | Lift. Area. , | 
| | | | ' { 
| , , | | 10in. | | | 
— eye ed circu- ante, | Gun- | n-! gun- | | 
omoge- | ‘ ra | : ms 
en ee aa. metal, in- | 13°75 | long. | metal, in-| tin. | 175 ee 
neous metal jin. thic long. | lin. | sq mn Fe 2hin 
H 2 full, double rivetted. | From | From | 44.5 | 199-5 | 207 Injector, _, {dia-rubber; "| °* | 1:25 |dia-rubber| bare. | - i 
2 6hin. ‘ Tube and top plates of | , 19 to 9 : main, 1375! taced. inches inches; faced. | ene) site. (Larger 
Merryweather..} 2/18] O| 8 8h 24in. Low-moor iron 11in, |30to90 square | square | square wide ap | pre- 
sin. | 4-956 ae ; 16 cubic | ,, ‘ and feed : | wide, | 
| alls thick; stays, Bowling | galls. feet. feet. feet, | = = ferred.) 
| ie iron, lin. diam. ; tubes fect. pumps. 
| of solid drawn copper. Gun-metal faced valves are | Gun-metal faced valves are 
Height .. .. 60in. fitted, and can be used if} fitted, and can be used if, 
Diameter 42in preferred. 17-din. preferred. 16°25 | ; 
a | | r | } | | 1 & 
. eA | a ” Vatied, wheter. } = | 198 > 1973 @feed | India | | | i 
4 iameter at fire-box, 45in.) ,. » | 2 sq. fe 7] . a = | - | ? - ‘ 
og 2/17 1] 0 . 346°356| Qin. pe barrel, ” 32in. Bn 3 | s¢oin | square and | square a’ 6in. | rubber in. ee Same as suction valves. 12-141) 4in. 2iin. 3 
° | | Shin. | “cubic IE oa on ns oe OL Oa re cham- | feet. injector. dises. | 3 
| | inches. Iron and brass tubes, | bers. . | EF 
| i } i ? 
Boiler consists of a cen- 4 
tral furnace surrounded bs 
by a shell of vertical 
water tubes 2} inches ; 
around this is a steam < 
chamber, which, in ordi- 2 Ss i 
e nary work, is filled with Ee = s 
J water to about one-third Sos E. 
small 58 of its height; from this Sz a 3 
8} to chamber depends a flat $355 ” 
223°65 water-space, the con- ra bad s et 
cuble Sin, nection being made with as" 3 3jin. a4 
mein the steam drum by a About 37 173 210 #82 diam oe jin. | 3zin 
P nchee. series of 2hin. vertical ' “0% . 2 Ene ; + : ' 
a 2/18} 3)12 eal tubes, a series of short _—- 11°050 square | square | square 8s and 2¢ to to | Same as suction valves. 4in. 2hin. 
F _ 2 2\in. pass independently on] cubic | pace fect feet 6 f= Sin att yin. | din. 
— ot them through the dene , : , Sok «eit 7 
rge 6} suspended slab and — 25, |thick) 
298°62 &} to steam drum _ respec- as > 
victoire: Mag tively. =& 4 
cubic | “"* | A series of 3-in. tubes =o = 
hades pass from the suspended RS = 
slab to the water bot- oF = 
tom, into which the £s ¢ 
bottoms of the outer ia . 
tubesare secured. 
Made of gun-metal and | 
steel, in conjunction 
with best Lowmoor iron, | 
i | | 
— we | | 
| Upright, tubular, with | | % 
| submerged smoke-box i | 3 
| made of iron and steel. 2 . | re 
Height. a 200 | plunger | 42!"-| Rubber ae | 
1 1 Do. of fire-box .. 20 in. wd 8k 16} 183% square pumps 4do,| dises =, to ; | ; ’ 
Rutt and Co. 2/14} 0} 4 104in. sin. 12in. wage Agee wg inn cubic | cubic | square | square | feet 1x12, at loncentral| 4". | area | Same as suction valves. 4hin. 2hin. 
| Distance between sheets | £cet- feet. feet. fect. nearly. | worked | each | stem. of 
of submerged smoke- —— pump.) | 
box, 4jin. Length of direct. end. | 
submerged smoke-pipe, | . 
16in. | 5 
Body of boiler:—Diam. 1a 
30in. and 2ft. deep, made The inj | ay 
1 of best treble refined he Injec- | § 
9jin. | Steam iron, full yyin. thick, tionis used Vulca- | 
a tube plates bare jin. ; 
41458 13in. | thick. The tubes are See teet ve" 
; 5 Water | 248 in number, jin. 12} . _— ing, but i india- , 12-17 : , a obi 
Roberts. 1/19 1 4 : cubie inside, screwed at both | |, 6,597 in.| 23ft. 118ft. . lei T}in. in. . Same as suction valves. in. in, 4 
Tin, |. , 2 ends into the tube plate, galls. |” provision | "* rubber = a 
mcnes 3ti cach tube being a stay. : is madefor dise, Sin. aa 
(guide | 54. | Boiler is fitted with preset Sick ; 
fork de. each. two safety-valves, glass ——. , £ 
OFE CO- gauge, and three gauge likewise. 4 
ducted.) cocks, injection, and | a 
pump. a 
rae a a me | : 
Lee and Larned’s annular, eS=s | H 4 
1 | made of iron, brass, and | | | aeors Direct- | Igin. | 10°5 | ia 
steel. = » con (Sere \ i 
rotary | Diameter 36in 74 | 485 | 1335 8 SSE! acting in- ' | 8 
Nicols i 1 . | af we) a ee estihe Slee - Rotary pump, with reciprocating brass valves . - . . ig 
(Manhattan). 2/10) 1) 41) gin, | 1249, ag « le a 3801b. | cubic | square | square 5 2.32 dependent or pistons. Ifin. | 10°5 | din. 2}in. i 
vin. | 243 tubes, from 47 to Sin, fect fost. Seet- > ee feed pump. | | P f 
| length. long, and 2} and 1}in. sasrd | rg 
| | diameter. | =F | 
| | es | 
1 Sb. — u — 
| The boiler is a cylinder, j | 
Diameter... .. S0in. | ] | 3 
Length n. } 5 
Slowly revolving over | 
the fire-grate on two 4 want 
1 trunnions fired at its By hon a 
a ends, and contains 28 P “ 53 a worked by ru r 99°46 
\ oi. iron tubes, of 2in. ex- 28 293 53°45 79°19 insti elit... aes 29°46 ; a : : 
Gray andSon, | 1/18] 1] 4] grj 307°87 Sin. ternal diameter, and 23 | cubic | 3°855ft. | square | square | square — 6}in. lin. {square} 5} lin. | 23°75] 4in. 4in. : 
ial ‘hasnt ditto, Ijin. ditto; the by hand metallic ed 2 
cubic shell is of steel plates feet feet. feet. feet. inch. 4 
lastiie jin. thick, and ends of [when not at erate 
— ditto are 4in. Lowmoor. | work, surface. 
Boiler is enclosed in iron | | | 
casing lined with fire- 3 
clay. (Patented by Dr. | | 
Grimaldi.) | | 
| | | a 
tal 
FIRST TRIAL. ‘g 
Delivering 1,000 Gallons into a Tank at a true Distance of G7ft. and 27 deg. from the Horizon. The Water in the Boiler beiny Cold when the signal was given to commence ; each Engine q 
j commencing to work: on attaining a Steam Pressure of 1001b, on the square inch. 4 
as Timeot | = Time of | ime of fla 
| No. Names. ens Ng Gilien tank. Total. REMARKS. No. Names. nar gg filling tank. | Total. REMARKS. 
A . | e 
| = 
q a eer ae | min, see. min. see. min. a iz | min. sec, min. see. niin, sec, B 
i ln | ‘ . on — ‘ Sucti ipe chok 2 vork- d 
} 1 | Easton and Amos... 13 14 6 16 19 30 (Heza ia ceili ala ilies Sa $3 | Shand and Mason.. | 10 51 2 19 23 10 ( Suction age ee off work " 
wes a . B ule ' > © 2 
» . -ctly to 40 Ib., and coutinued so || 4 ButtandCo. .. .. .«. 16 30 6 48 23 18 
2 | Merryweather ‘| 10 2% 9 7 20 7 + t | 5 | 
* =— throughout ; stopped, andsteam |, 5 enbe { 2) 9 $2 4 
r aus Sa abet. i Roberts...» «| TL 40 29 24 
8] 
Wi ——— 
it 
1} SECOND TRIAL. 
} . 5 ~ 
| Delivering 1,000 Gallons into Tank: at same Distance, commencing with Full Steam. 
| 
| | - a, oe . 
| y 7 | Stes 8 i ime of filling - ae : Steam at | Steam curing | Time of filling . oa 
| He, Heme, aguaine. — reek “ REMARKS. | No Name. beginning. trial. | tank. REMARKS. 
. 
} —_ 
| min. sec. | | | min. sec. 
1] Shand and Mason ., 100 | |. #4 | & Roberts. 2. oo so 12 30 | Not Aled. 
2 | Butt and Co. ee ee 100 i | 3 3 5 EastonandAmos .. | om om 
3 | Merryweather .. .. 145 } | 3 7 
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THIRD TRIAL.—Delivering into Large Tank. 

























































































. Depth | | 
Time. No. of from  Hori- y,.; | | | No. of |»: 
No. ali Length q,, ad Vertical} True | Angle |Average|Average | Time of | 
Names. of | deliver- of | Size of | = a height distance| from steam | water — raising | REMARKS. 
| trial. | Baad am =<" in fect, i feet. | in feet. horizon. |pressure pressure) Jorg, | Steam. | 
| |Hour.} Min. | See. sie drawn. , | 4 | | 
| 
| ft. in. | ft. in. deg. lm. 8 
Merryweather. 1 1 4 | 55 2 440 1} 16 4 40 40 56 | 45 91 89 16,086 | 10 32 | Fire lighted 4.1m, 55s., we moved at 4.8m. 20s., engine started at 
} toS0lb.) 4.12m. 27s., water drawn in about ten revolutions, eae not primed, valve 
| | | box leaked slightly, and engine worked satisfactorily in every respect. 
| } m. 8. 
Shand and 1 2] 0! 0 2 aso [1p&1p}16 4 | 40 40 56 45 96 62 | 12,917 | 11 21 | Fire lighted 11.25m. 46s., gauge moved at 11.82m., 53s., engine started at 
Mason. tol20Ib,| 11.87m. 7s., pumps primed] at 11.45m.,48s., drew water at 11.47m., water first 
| through nozzle 11.48m. 59s., in hood at 11.49m, 19s., shifted noazie, 
3} minutes delay. High wind. 
| | m & 
Roberts. 1 | 2 0 | 0 1 420 1} 16 4 40 | 40 | 56 15 75 75 9,936 | 11 > Fire lighted at 11.17m., started engine at 11.28m. 20s. 
to 80lb. 
m. 
Butt and Co. 1 0 46 50 2 140 1} 16 4 40 10 56 45 78 78 8,280 | 14 10 | Fire lighted at 5.55m. 10s., started engine at 6.9m. 20s., repeatedly stopped 
to45lb.| from slide valve not acting, and stopped entirely at 6.46m., from cylinder 
| | cover breaking. 
2 | m 8. 
Easton and 1/ 1 | 32 | 3 2 440 13 | 16 4 | 40 10 56 45 9S 41 3,036 | 12 30 | Fire lighted at 2.2m. 35s., gauge moved at 2.10m,, started engine at 
Ames. | | | to 901b.| 2.15m. 5s., pumps primed, worked till 2.54m. 58,, stopped to shift plungers, 
| | | | went to work azain, and stopped entirely at 3.35m. 10s., from two fire-bars 
| | | | | | | falling out. 
™ | | | - i. = 
Nicol .. % o | 4 | 55 2 420 | 1} 16 4 40 | 40 | 56 | 45 0 0 | None. | 13 9 | Fire lighted at 10.51m. 14s., gauge moved 10,59m. 20+., drew water directly 
(Mauhattan). | | | to45ib.| steam up to 140 Ib., at 1.8m, 45s, stopped two minutes, started again, made 
| | | a few revolutions, and fly-wheel broke. 
FOURTH TRIAL.—Vertical Jet against Tower. 
No. | Name. | Size of jets. Greatest height thrown. | : REMARKS. 
1 Shand and Mason .. .. .. w+ o ?zin. 180ft, 
2 Merryweather.. .. 28 180 | , : 
vw Robert i 150 | The nozzle was in each case selected by the proprietor of the engine under trial. 
o woc»>rts a - - - -* - é ° wu } 
q Leeand Co, .. se oo oo ee ov 34 55 





Gray’s Enoixe :—Lighted fire at 7.7m, 40s, ; steam, 9 1b. at 7.17m. ; got to work at 7.23m, 40s. to blow fires ; 7.27m., water through hose ; owing to some of the pipes connected with the steam gauge breaking, 
no further experiments could be made. This engine was fitted with Dr. Grimaldi’s Patent Revolving Boiler, 
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| | . ~ | | : ~ : ” | | 
| | | | | | } 
4 | Ste Mode Si f 
Weight Sizeand number! ctioke | | Ss pens Fire- Total 4 Suction Valves. | Delivery Valves, Size of -_ 
= of cylinders, |" | Description, size, and = | eee. Tube of ! 7 ordinary 
Maker. | a | scription, size, 3 | box heating — seeding | suction joge 
ig 2 ‘ubie $ +o. ‘Ss 
| | pistons material of boiler. § (Cubic surface. | urface. surface. boiler, a eheeieed _— Pa | used 
' | <= | conts,) | ‘ . 
pment. qrs.| lbs. Steam, Water. | § “ | Size. Material, | Lift. Area | Size. | Material. | Lift. fom. 
| | | | | | | 
sain iiianness iio ccinentaaeiahaaiabisiisiia —_ 
a | | | | | | 
Vertical, tubular. | . 1 feed |» tntt | | { 
| , « 14} 48 625 7 india- | | | | 
. Diam. at fire-box, 2ft.10in. 163 oft. | P : - 
Shand and t of gi D a "6 sn | ,;| pump ons | ms 21 | Same as suction valves, but 
Muses, 1] 9) 2] 0] din. Sin. at. barrel, = jo galls. | 1,068in,| 842are square | square eer 22in. pote | Sin. a tad six in number only, 4}in. | Qfin. 
wi 1 hain . et. feet. feet. discs, dais 
Iron, with brass tubes. | a | | » | | 
injector. 
| | 
| | | | Upright tubular, with | | | | ae s | g | | | | 
| submerged smoke-box. on +26 ' 71 lplunger {a = Be 
1 | 41 Diameter.. .. .. .. 27in.| #73 | 4323 | 9 M5 106ft. pump, |< =e a. ef | | | sin. 2pin. 
Lee and Co. l | 10} 0| 0 Tain. | 4}in Shin. | Height .. .. .. +» 6G0in.| cubic | cubic | square | square (nearly) | x 13, Pee contrat jin, | + g | Same as suction valves, 
~~ : Iron material. eae Bes ; ze worked |S a= | 
} | | Tubes, ljin. in diameter feet. | feet. | feet. | feet. | direct. [3 =, Stem. ac | | 
| outside : 199 in number. - | 2 | 
_ SSS EEE 
| Vertical, tubulous, circulat- Gun- Gun- 
| an, ing. - - metal 05 ha 
eig! sees oe oe G5) OY > _ 24. y inj 9-5in, | (leather- 7 eather- 
Merry her Diameter... .. .. .. 28in.| From | About | square | 57 oa | BY regia 34 Tan long. faced), 1 0% ' 
—, er; afi} 1422 6 a a 12in, She!l of homogencous metal,| 15 to 30 4 cubic |. —_ square | square main long. ‘india. | tin. | 1 india- ™ Shin. | Qin. 
. Syin. jin, om ~. om ; tube and gute a — + wd foot feet, | Pump, and | ).9¢95] rubber sq.in.| lin. | rubber | bare. | sq. in. 
| op plates, Low-moor iron, sal . > . . , can be é can be 
fin. thick; tubes of solid surface. feed pump. | wide,| used if wide. | used if 
drawn homogeneous metal. preferred. preferred. 


























Delivering 1,000 Gallons into a Tank at a true distance of 56ft., and 45 deg. from the horizon. 
The water in the Boilers being Cold when the signal was given to commence; each Engine | Delivering 1,000 Gallons into Tank at same distance, commencing with Full Steam. 
commencing to work on attaining a Steam Pressure of 100 1b, to the square inch. 






































FIRST TRIAL. SECOND TRIAL. 
No. | Name rai Lo Time of Total time. REMARKS N Name Steam at Steam during | Time filling REMARKS. 
ons | , to 109 Ib filling tank. , — 1° "| ame, beginning. | work. tank. > 
— “ || ae — 
| min. sec. | min, see, min, sec, | Ib, min, sec. 
1 | Shand and Mason L386 5 of 17 0 | 1! Shand and Mason .. 8S 5 649 
o . ’ 3 . ' { Owing to a broken bolt there was| , on 5 a ; 
2 | LeeandCo... .. .. {| WU 5 6 3 \7 58 } great leakage in water cylinder. || ~ Leeand Co... .. «- 125 b 50 Leakage remedied. 
3 Merryweather .. ../ 12 165 9 is 2 @ 3 | Merryweather .. .. 100 | 6 WW 
THIRD TRIAL.—Delivering into Large Tank. 
| - No. ef Depth | | 
ime. No. o from | Hori- : . | z, 
lienr, | 2usth «:, hinh | wantay Vertical True | Angle Average Average No. of 
Name. No. ee 4 deliver-| o Size of which zontal heizht distance from steam | Water gallons REMARKS. 
| 1e5 | hose. nozzle. waree [oatanee in feet. | in feet. horizon. pressure pressure delivered 
‘Hour.| Min. Sec. PC? is | in feet. ‘ ‘ . 
drawn, 
Shand and ft. in. in. dex. ” 
Mason | 1 1 0 0 1 120 landi} 164 40 40 56 4 146 80) |) so8,M2 Steam ready at 150 Ib., started at 7.3m. 32«., stopped at 7.12m. 5s, to put on 
r | | | an additional length of hose; worked well throughout, 
——e 2 1 0 0 1 429 i lot 40 40 6 | 45 86 5 | 4,8°5 Steam ready at 110 lb., commenced work at 5.43m. 30s., pumps primed. 
Lee and Co. | 3 1 0 0 1 420 3 16°4 40 40 bi 45 ral] oo | 1,278 Steam ready, started at 21m. ; worked weil without any stoppage. 


' 
—— = - = ——————— 


On the 8th of July, 1865, at a meeting of the Committee for the Encouragement of Improvements in Steam Fire Engines, his (irace the Duke of Sutherland in the chair, the following 
awards of prizes were made :— 
Large Ciass. Smauu Crass. ‘ 
Messrs. Merryweather and Son, first prize ... cs. cee cee eee eee eee eee eee L2G Messrs. Shand, Mason, and Co., first prize 1. see see see tee nee ee tte oe £250 
Messrs. Shand, Mason, and Cv., second prize... ... ses coe coe cos cee eee vee LUU Mevsrs. W. Lee and Co., second prize ... 1. ose oe see one cee tee tee ane 100 


Mr. W. Roberts, highly commended. 
LYRE M. SHAW, How. Ske. 





_.Trarric Retvrys.—The traffic receipts of railways in the United | to £2,260; on the London and Brighton to £8,869; on Exhibition week of Jxs' year The traffic receipts on 63 other lines 
Kingdom amounted, forthe week ending 4th of July, on 10,817 | the London and South-Western to £5,388; and on the amounted, on 3,39 wiles, to £131,279, and for the corresponding 
miles, to £6( 9,986, and for the corresponding week of last year, on | South-Eastern to £1,(98— total £15,248. Lut from this must be } week of last year. »n 3,215 miles, to £118,143, showing an increase 
10,338 miles, to £529,750, showing an increase of 479 miles, and of | deducted £1,359, the increase on the Caledonian; £3,438 on the , of 181 miles, an” of £13,136 in the receipts. The total receipts of 
£10,236 in the receipts. The gross receipts on the following | Lancashire and Yorkshire: £1,671 on the Manchster and Sheffield; | the past week si:.w an increase of £3,831 as compared with those of 
fourteen railways amounted in the aggregate, on 7,421 miles, to | £2,005 on the Midland; £1,#81 on the North British ; and £2,044 | the preceding week, ending the 27th of June. 
£478,707, and for the corresponding week of 1862, on 7,123 miles, | on the North-Eastern—together £12,848, leaving the decrease as Parext Law Comxission.—Meetings of the Patent Law Commis- 
to £481,607, showing an increase of 298 miles, and a decrease of | above, £2.900. The goods and mineral traffic on those lines amounted | sion were held on Wednesday and Thursday, the 8th and 9th inst., 
£2,900 in the receipts. The decrease on the Great Eastern | to £215,373, and for the corresponding week of 1862 to £200,738, | at which the Chairman, Lord Stauley, Lord Overstoue, Sir W. Erle, 
amounted to £551; on the Great Northern to £2,894; on showing an increase of £14,635. The receipts for passengers, ; Sir W. Page Wood, Mr. H. Waddington, Sir Hugh Cairns, Q.©., 
the Great Southern and Western, to £51; on the Great | parcels, &c., amounted to £268,384, against £280,869, showing a | Mr. W. R. Grove, Q.C., Mr. W. E. Forster, M.P., and Mr. W. Feir- 
Western to £1,157; on the London and North-Western | Geerease of £17,235, the comparison teing with an International beirn attended The secretary, Mr. E. Lloyd, waa elso present. 
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WILSON’S RAILWAY WHEELS. 


Tus invention, by E. B. Wilson, of Parliament-street, relates to a 
peculiar construction and arrangement of railway wheels, ne pee 
greater economy and simplicity of construction are combined wii 
increased safety in cases of fracture of the tyre. 

According to this invention two discs of the desired size are first 
ane ene by casting in malleable metal, and are then placed in dies 
and subjected to compression or hammering therein, for the purpose 
of giving them the desired form, whether flat, dished, or corrugated. 
These dies are also so shaped as to produce a raised annular rim all 
round or partly round the circumference of the discs on one side 
thereof, such rim being either parallel, V-shaped, or of any other 
sectional form. The tyre has correspcnding annular grooves formed 
inside it so as to fit accurately over or into the rims of the two discs, 
which are placed inside the tyre from opposite sides thereof, and 
may or may not be held therein by bolts ing through the discs. 
The space between the discs may be filled in with india-rubber, 
cork wood, or other good sound-deadening material. The discs 
av be made of cast steel or malleable metal, and then pressed in 

jes, 





raG..3. rIG2. FIC.3 





Fig. 1 represents a side elevation of the wheel ; Fig. 2 is a vertical 
section, and Fig. 3 is a similar view of a slightly modified arrange- 
ment. 

A, A, are the two discs of malleable metal, cast in suitable moulds 
or chills, so as to have an annular rim B formed round their outer 
edges on one side or face. The centres of these discs have a boss 
C cast upon them, and when the two are brought together to form a 
wheel, these bosses C constitute the nave of the wheel. The tyre D 
is provided with an annular groove on each aide, corresponding to 
the rims B, B, of the two discs which fit accurately into such grooves, 
and are held therein by screw or cotter bolts E or otherwise. The 
space F' between the two discs may be filled with any good sound 
deadening material. In Fig. 2 the rims B are parallel in section, and 
in Fig. 3 they are made angular. After the discs have been cast 
they may, if desired, be finished by pressing them in dies under a 
powerful press. 


Artremrt to Sounp tHe River Nracara.—The gentleman who has 
been trying the experiment of sounding the Niagarabelowthe Falls 
writes as follows :—“Another attempt was made with a similar iron of 
about ten pounds weight, attached toa No. 11 wire all freely suspended, 
so as not toimpedethe fall of the weight. I then let the weight fall from 
the bridge, at the height of 225ft. It struck the surface fairly, with 
the point down, must have sunk to some depth, but was no longer 
out of sight than one second, when it made its appearance again on 
the s"'!.ce about one hundred feet down the stream, and skipped 
along lik» « chip until it was checked by the wire. We then com- 
menced haulivg in slowly, which made the iron bounce like a ball 
when a cake of ice struck it and ended the sport. I am satisfied 
that no metal has sf cient specific gravity to pierce that current, 
even with a momentum of 225ft. The velocity of the iron when 
striking must have been equal to 124ft. per second, and consequently 
its momentum was 5,000 pounds. Its surface exposed to the current 
was about fifty superficial inches. This will give an idea of the 
strength of that current, and at the same time a hint at the Titan 
forces that have been at work to scoop out the bed of the Niagara 
river.’ 

SHoemakina py Macuixery.—The employment of machinery in 
the manufacture of boots and shoes is of but recent date, but 
it has effected a wonderful revolution in this important indus- 
trial art. On this subject the Lynn (Mass.) Jeporter says:— 
“Comparatively few people are aware of the quiet but steady revo- 
lution that is going on in the business of shoemaking, and 
particularly as that business is conductedin Lynn. Previous to the 
introduction of the original sewing machines, which are now 
universally used for the binding and stitching of the uppers, but 
little or no improvement or even change had been made in the 
manufacture of shoes. ‘The aw), the bristle and thread, the lapstone 
and hammer, with plenty of ‘elbow-grease,’ were, as they had been 
for years, the main appliance of the shoemakers, and little was 
known or thought of labour-saving machinery. After a time, 
women’s nimble fingers were found inadequate to the demand, and 
sewing machines soon transformed the old-fashioned ‘ shoe-binders’ 
into a new and more expansive class of ‘ machine girls,’ whose capa- 
cities for labour were po y limited by the capavilities of the machines 
over which they sueetded. Iron and steel came to the aid of 
wearied fingers and weakened eyes, This was the beginning of the 
new era, which is destined to produce results big with lasting 
benefit to our flourishing city. It is scarcely ten years since the 

first introduction of machinery of any kind into the manufacture 
of shoes in this city. Everything was done by hand, even to the 
cutting out of the soles, which was a slow agg and required the 
expenditure of a large amount of physical force. The introduction 
of sole-cutting and stripping machines, although sparingly, was the 
first indication that a change was to take place in the business of 
shoemaking; but no one, even ten years ago, would dare to have 
— that the change was to be so immedia‘e and so great. 

‘he rapid progress that has been made during that time, and espe- 
pecially within the past year or two, in the introduction of machi- 
nery in shoemaking, has been beyond all previous calculation. It 
may almost be said that hand work has already become the excep- 
tion and machinery the rule. The little shoemaker’s shop and the 
shoemaker’s bench are passing rapidly away, soon to be known no 
more among us; and the immense — with its labouring steam 
engine, and its busy hum of whirling wheels, is rising up in their 

jlace, to change the whole face of things in this ancient and 
sues Thor metropolis of the ‘ workers in the gentle craft of leather.’ 
The problem as to how best to bring in and concentrate the vast 
army of men and women employed in the shoe manufacture of 
Lynn is one that has attracted the attention of many thinking 
minds among our business men, but it has never been satisfactorily 
solved until now. Machinery, and particularly the sewing machine, 
has done in a few short months what years of theorising and specu- 
lation could not do. It has demonstrate:! that the factory system 
can be successfully and profitably introa cod into the shoe business ; 
in fact, that, with the rapid strides which :'\e business has made 
within a few years, it is the only system that. 'n be made available 
for its successful application in future. Of co: ‘se, the new system 
is yet in its infancy—the business is yet in at: nsition state ; but 
the wheels cf revolution are moving rapidly, anc they never move 
backward. Operatives are pouring in as fast as room can be made 
for them; buildings for ‘shoe factories’ are going up every 
direction; the hum of maé¢hinery is heard on every hanu; old 
things are passing away, and all things are becoming new. Could 
the disembodied spirits of some of our old time inhabitants visit 
the scenes of earth once more how great would be their astonish- 
ment at the change which has taken and is taking placo in this once 
quiet town which claimed them as citizens!” 





GRIFFIN’S PERMANENT WAY OF RAILWAYS. 
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Tuese improvements, by G. F. Griffin, of New Adelphi Chambers, 
consist in lowering the rail into the body of the sleepers, using the 
curved or lateral arch of the sleeper to support the rail on one side, 
and forming jaws or chair arms to support it on the other, by which 
means greater strength is obtained and a larger bearing surface, to 
prevent lamination of the rail ; further, the keys being placed inside, 
should one accidentally become displaced there would be no danger 


of the rail getting out of gauge. Wood is used also for the whole 
length of the sleepers under the rail, and wood is placed in recesses 
in the jaws or chair arms of the sleepers, but more especially in the 
lateral arch above mentioned, and in the keys in such manner that 
the wood assists in supporting the rail under its head. (The key is 
itself supported on a shoulder cast on the inside of the jaw, and 
therefore cannot be displaced downwards.) Where wood is not used 
the rail is supported by the lateral arch itself. Instead of placing 
the spring which secures the rail key vertically in the jaws or chair 
arms, it is preferred to rivet it horizontally in a recess in the rail key, 
so that when the key is introduced by a small hole between the inner 
face of the jaw and the outer face of the rail key the spring is forced 
back from the ratchet in the jaw into the recess, and the rail key 
may be driven out in the nsuatmanner. 

Another improvement consists in a safety rail formed by bending 
it ata right or other sharp angle, and so forming it with two ruu- 
ning surfaces on one side. When the rail is laid either on the im- 
proved sleeper, and secured by wedging as shown, or on any other 
sleeper, aud’bolted or otherwise secured, while one of the angles forms 
the running surface, the other serves as an edging or flange, and 
prevents the rolling stock or train leaving the rail. When one ruu- 
ning surface is worn the rail is turned, and it in its turn becomes the 
safety flange. 

Figs. 1, 2, 3, 4, and 5, show the rail lowered into the body of the 
sleeper, Fig. 1 being a plan view of a joint sleeper; a, rail; b, jaw 
or chair arm ; 4', lateral curve or arch of the sleeper; c, rail key; 
d, d, tie bars; /', opening for introduction of key or instrument for 
forcing back spring ; Fig. 2 section taken at A, B, Fig. 1; Fig. 3 
plan view of an intermediate sleeper; Fig. 4, section at C, D, Fig. 3; 
e, wood recessed beneath the rail; e', wood recessed in key; el’, 
wood recessed in lateral arch of sleeper. (It will be seen that the 
rail is supported under its head by the wood recessed in the lateral 
arch and in the Key.) Fig. 5, section showing suspended rail, no 
wood being used. (As a plan if drawn, would not show 
the absence of the wood, this section may be presumed to 
be taken through that part of a sleeper indicated by the line 
E, F, Fig. 4.) Fig. 6 shows a single-headed rail, with 
wood recessed beneath, but in this case it will be observed 
that wedges are used on both sides; Fig. 7, section of rail key de- 
tached, showing the horizontal arrangement of the spring in the key ; 
J spring; g, rack in jaw; e', wood recessed in the key ;/!, opening 
by which is introduced the instrument which forces back the spring; 
Fig. 8, plan and side view of tie bar with T’-head, formed of only a 
portion of its depth ; Fig. 9, section of double-headed rail with acute 
angles hin the web. Fig. 10, section of rail with convex curve on 
the under side ; and Fig. 11, section of safety rail and sleeper ; i, rail; 
Jj, chair arm ; j!, projection on chair arm, passing through the upright 
angle of safety rail; j", projection ou arch of sleeper, passing 
through the other angle of rail; %, angular wedge key for tightening 
rail on sleeper ; /, wheel. 








A Jortep Steamsuir.—A jointed steamship, the same, we believe, 
formerly employed fora short time in the Newcastle and London 
coal trade, was tried on the Thames on Wednesday. 

Forsign aAnp Cotontat Jorrinas.—The directors of the Illino'S 
Central Railroad Company have given notice to the shareholders 
that the net earnings during the last six months have exceeded 
three per cent. on the capital stock. They have made a dividend 
of two per cent., and reserved the surplus until the declaration of 
the semi-annual dividend, with the expectation at that time of 
paying a dividend of four per cent., in order to cancel the lien upon 
340,000 acres of land now held in trust for the payment of the 
interest on the full paid stock, and thus transfer the proceeds of the 
said lands to the general interest fund of the company.—We light 
—_ the following strange tale: ‘*M. Bauer, ap engineer, has, 
after long preparatory labours, succeeded in raising the Bavarian 
steamer Ludwig, which sank two years ago in the Lake of Con- 
stance, in consequence of coming into collision with a Swiss 
steamer. The engineer, in order to raise the vessel, which was 
lying at a depth of 70ft., made use of an apparatus of his own 
invention. By means of divers he attached to her, one on each 
side, two large balloons made of waterproof linen, which he filled 
with air. When the expansion had become sufficient, a movement 
was observed in the water, which looked as if boiling, and the 
vessel gradually came to the surface.”—An Austrian exhibition 
will take place in 1866, and France has filled up the following year by 
proposing to hold another “ great show” at Paris.—The shipping 
of the Persian Gulf telegraph cable commenced on Monday. Six 
ships, with 1,250 miles of cable, will leave by the end of August, 
and it is anticipated that Sir Charles Bright will finish the laying 
of the line from London to Calcutta by the end of January.—The 
Porte has determined upon the construction of a railway as soon as 
ormage to Adrianople, the cost of which will be defrayed by the 
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More American Maritiwe Pxrerarations.—Admiral Dupont’s 
reluctance to renew the attempt upon the Charleston fortifications 
was so apparent that Secretary Welles determined to 4qy him by 
a sailor of a more progressive type. Admiral Foote had had ex- 
perience with the iron-clads on the Mississippi, and he was so firmly 
convinced that the views advanced by Chief Engineer Stimers were 
correct that it was determined to give him the opportunity to 
vindicate his own reputation and to establish that of the Monitors. 
Hardly had he received the appointment to his new command and 
begun to make preparations for entering upon its duties, when he 
was stricken down by disease which proved fatal. Rear-Admiral 
Dahlgren himself has, therefore, been named as the successor of 
Rear-Admiral Dupont, and there is every reason to believe that in 
due time he will make another and a more determined trial of the 
strength of the defences of Charleston harbour For several yeurs 
past, as the head of the ordnance bureau, the admiral has been engaged 
in extensive experiments with guns of different calibre, and in 
studying the resisting powers of iron plates. He is, therefore, 
peculiarly fitted to undertake the task which has been imposed upon 
him, and if the war lasts long enough to give him the opportunity 
you may rest assured that before the winter comes we shall know 
more of the powers and defects of these Monitors than we have yet 
had opportunity tolearn. It is hardly probable, however, that the 
attack can be renewed before the middle of next September. One 
of the Monitors is now in New York harbour repairing, aud a few 
days since Mr. Stimers sent a steamer to Port Royal with forty 
mechanics and all the tools and material necessary to strengthen the 
vessels still remaining at that point. I may state that the principal 
and, I believe, the only weak point developed in the Monitors by 
the bombardment to which they were subjected was in the pilot- 
houses, the plates of which were not sufficiently thick to resist the 
impact of the heavy missiles which glanced harmlessly from the 
sides of the turrets. The strengtheniug of these houses aud some 
minor improvements can be effected at Port Royal, but the work 
will continue some time, and, as I have already stated, it is not 
probable that the arrangements for another attack can be perfected 
before the early part of the fall_—New York Correspondent of the 
Manchester Examiner. 

‘Tue Wetsu Coat ano Iron Trapes.—The Newport correspondent 
of the Colliery Guardian states that in that locality the ironmasters 
are fairly supplied with orders, and prices are fully maintained at 
the market rates. ‘I'he shipments from the port are on the increase, 
and a more cheerful feeling pervades the iron trade generally. 
For the week ending the 2nd instant no less than 4,021 tons were 
shipped ; and altbough this is an exceptional instance, yet it shows 
that the trade is improving. One furnace has been blown in at 
Golynos, by Messrs. Bevan and Co., and the Northamptonshire ore 
of the firm will now have a fair trial. If the Golynos furnaces will 
realise anticipations, it is more than probable that the firm will take 
the Pontnewynydd forge, which has been at a stand-still for several 
years, and which is situated within a short distance of Golynos. The 
coal trade remains without any material alteration. Some of the col- 
liery proprietors are able to keep their colliers going on full time, but 
many are differently situated, and they find much difficulty insecuring 
orders. At Cardiff, the trade for the month of June shows a consider- 
able falling off, as compared with either the preceding or the corre- 
sponding month. In May, 98,391 tons coal and 16,680 tons iron 
were exported, while last month the quantity only reached 95,108 
tons coal and 15,649 tons iron. The exports for April were 128,541 
tons coal and 21,519 tons iron, so that there has been a very large 
decrease during the months of May and June. ‘The smaller exports 
for June were as follows :—-1,403 tons patent fuel, 673 tons of coke, 
178 boxes and 931 ewt. tin, &c. Although there has been such 
a decrease in the exports for the months of May and June, yet the 
six months of the year show an increase as compared with 1861 or 
1862 For the first six months of 1861, 523,220 tons coal, and 
67,389 tons iron were exported; for the same period in 1862 
605,399 tons coal and 90,260 tons iron; and for 1863, 663,183 tons 
coal and 88,733 tons iron. These returns are upon the whole 
satisfactory, taking into consideration the many drawbacks and 
difficulties that have had to be contended with. There is a fair demand 
at present for steam coals, and if a good number of ships arrived in 
order to send down the high freights, there is no doubt but that a 
brisk trade would be the result. There is not a large business 
doing in the house coal trade, and the demand is rather dull. Many 
of the house coal collieries, and several of the steam coal also, are not 
going on full time. The recent improvement iu the iron trade is 
fully maintained, and there is every prospect that better times are 
in store for the trade. The average quotations are as follow:— 
Rails (f. o. b.), £5 1Us. to £5 12s. 6d.; merchant bars, £5 12s. 6d. to 
£5 lis. The tin trade is looking up, and the market is not near so 
heavy as has been the case for a long time past. New works are in 
course of being built at Melyncrythan, near Neath, and it is expected 
that a large number of hands will receiveemployment. At Swansea 
the various works still continue to be regularly employed, and 
sufficient orders are on hand to keep them so for some weeks yet to 
come, Additional furnaces are being erected, while new tin works, 
chemical works, and other large manufactories, are springing up. 
The advance of from 2s. 6d. to 5s. a ton on iron seems to 
generally supported, but even now makers have much cause to com- 
plain of the low terms obtained, and which cannot afford them fair 
remunerative profits. The coal trade of this district is still slack 
= eee ced of the continued scarcity of ships, and freights are 
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Tuis invention, by A. T. Becks, of Birmingham, relates to 
machinery employed tor cutting or shearing the sides and ends of 
sheets or plates of metal, and consists in arranging and working a 
series of rotating cutters. ‘I'wo parallel horizontal shafts, situated 
the one over the other, are driven by means of a pinion on a 
driving shaft. The pinion engages with a toothed wheel on the 
lower shaft, the toothed wheel engaging with a similar toothed 
wheel on the upper shaft. Each of the shafts carries near the end 
opposite to that on which the toothed wheel is fixed a circular or 
rotating cutter. These cutters are fixed on the shafts, and their 
cutting edges meet and cut one side of the plate or sheet or sheets 
of metal operated upon. The shafts are hollow, and in the axis of 
each a screw is situated. A screw nut or box works on the screw 
in the interior of each hollow shaft. Dy turning the screws by a 
winch or otherwise the screw nuts may be made to travel in one or 
other direction on the screws. A second circular or rotating cutter 
capable of a sliding motion is situated on each shaft, and is con- 
nected with the screw nut or box in the shaft through a slot 
running nearly from end to end of the shaft. By turning the 
screws the movable cutters may be made to approach to or recede 
from the cutters fixed on the shafts, so as to accommodate the 
distance between the cutters to the width of the plate to be cut or 
sheared. By passing the plate of metal through the machine in a 
horizontal direction both its edges or sides are simultaneously cut 
or sheared parallel. The ends of the plates are cut by means of a 
lifth cutter forming a pair with the fixed cutter on the upper shaft. 
‘this fifth cutter is fixed on a horizontal shaft situated parallel to 
and in the same horizontal plane as the npper hollow shaft, and is 
geared to the upper hollow shaft by a toothed wheel taking into the 
toothed wheel on the hollow shaft. The ends of the plate or sheet 
or sheets are cut or sheared one end at a time by passing the plate 
in a vertical direction between the last-described pair of cutters. 
Or the cutting or shearing of the ends of the plates or sheets may 
be effected without the fifth cutter, by passing the plate in a hori- 
zontal direction between the fixed pair of rotating cutters described, 
und supporting the plate on a movable table. The plates during the 
cutting or shearing of the sides are supported as they pass through 
the machine on a fixed table. 

Fig. 1 represents in front elevation a cutting or shearing machine 
constructed according to the invention ; Fig. 2 is a back elevation 
of the same; and Figs. 3 and 4 represent an end elevation and 
plan respectively. 

a, b, are parallel horizontal shafts, situated one over the other, and 
driven from the main shaft c. Motion is communicated to the 
shaft c by means of the toothed wheel d, and the motion of the 
shaft is transmitted through the pinion e and toothed wheel /to 
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the shaft b. A toothed wheel g on the shaft a gears with the 
toothed wheel f on the shaft J, and communicates motion to the 
upper shaft a. Each of the shafts a, b, carries a fixed circular 
cutter marked A and i respectively, the cutting edges of the cutters 
working in contact or nearly in contact. On the opposite ends of 
the shafts a, J, are two other rotating cutters 0, p, capable of being 
made to slide along the shafts a, J, and thereby to approach to or 
recede from the fixed rotating cuttersh, i. The shafts a, b, are 
hollow, and are furnished respectively with screws 4, /, situated in 
their axes. Each of the screws i, /, passes through a screw nut or 
screw box carried by the collars m, ”, of the movable cutters 9, p, 
the said screw boxes passing through slots gq in the hollow 
shafts a,b. By turning the screws 4, /, by winches applied to the 
square ends k*, /*, the movable eutters 0, p, may be brought to the 
required distance from the fixed cutters A, i, that is, to the distance 
equal to the width to be given to the cut or sheared plate, sheet, or 
sheets. By passing the plate of metal to be cut or sheared through 
the machine in a horizontal direction, both its edges or sides are 
simultaneously cut or sheared parallel. The plate is supported in 
its passage through the machine on the table s, the table being 
capable of being raised or lowered by means of screws and slots at ¢. 

When the machine is to be used for cutting or shearing the ends 
of the plates of metal a fifth cutter marked wis employed. This 
cutter u is carried by the shaft w supported on a standard y, and 
rotary motion is given to the shaft w by a toothed wheel z thereon 
a“ with the toothed wheel g on the upper hollow shaft a. 

he cutter uw forms with the fixed cutter A a pair of cutters, by 
means of which the cutting or shearing of the ends of the plate is 
effected. ‘The plate, the ends of which are to be cut or sheared, is 
held in a vertical plane, and made to descend vertically between the 
cutters h,u. After one end of the plate has been cut or sheared it is 
turned, so as to bring the other end under the operation of the cutters 

» the 

Figs. 5, 6, 7,and 8, represent the arrangement of the cutting or 
shearing machine employed when only four cutters are used to cut 
or shear both the sides and ends of the plate. Fig. 5 represents the 
back elevation of the machine; Fig. 6 isa plan of the same; and 
Fig. 7 represents an elevation of one end, and Fig. 8 represents an 
elevation of the opposite end of the machine. 

a, b, are the rotating hollow shafts; A, i, are the fixed rotating 
cutters, vnd 0, p, are the movable rotating cutters, the shafts and 
cutters being similar in construction to those described in the 
machine, Figs. 1, 2, 3,and 4. The shafts a,b, are driven by the 
toothed wheels f, g, on the ends of the shafts from the driving shaft c ; 
u is the fixed table upon which the plate, the sides of which are to be 





cut or sheared, is supported during the cutting or shearing of the 





sides; zis a movable table upon which the plate is supported 
horizontally during the cutting of the ends by the fixed rotating 
cutters A, i. The table z travels upon a wheel y. That end of the 
table 2 nearest the cutters h, i, slides on a fea bar z, eyes or 
knuckles (one of which is shown at 2 in Fig. 5) on the under side of 
the table engaging with and sliding on the bar z as the table is moved. 
The plate, the ends of which are to be cut or sheared, is fixed on the 
table 2 between the flanges 3,4. The flange 4 is movable so as to 
accommodate plates or sheets of different widths. The under 
side of the flange 4 carries a screw box 5, which works on a 
screw 6 underneath the table. By turning the screw 6, by means of 
the wirch 7 on its end, the distance between the fixed flange 8 
and movable flange 4 can be adjusted. The standard 8 has an open- 
ing 10 made in it, through and along which opening the end of the 
late is passed to be cut or sheared by the cutters h, i (see Fig. 7). 
he plate marked 11 (indicated in dotted lines in Fig. 6) having 
been fixed between the flanges 3 and 4, the table z is moved upon 
the wheel y, and the end of the plate brought under the operation of 
the rotating cutters h, i, and the end cut or sheared off. The plate 
11 is removed from the table x, turned and refixed so as to bring its 
opposite end under the operation of the rotating cutters /, i, and that 
end thereby cut or sheared. Instead of one end of the table « slid- 
ing on the bar z by means of eyes or knuckles on its under side, the 
under side of the table may carry concave rollers which work upon 
the bar z as the table is moved; two of these rollers on the under side 
of the table are indicated in dotted lines in Fig. 7, and marked 12. 
When thin plates or sheets are cut or sheared there is risk that they 
may buckle or bend upwards during the action of the cutters, in 
which case the sides will not be cut or sheared truly parallel. In 
order to prevent this buckling of the plates or sheets a roller 27 is em- 
ployed which bears upon the upper ace of the plates or sheets, and 
prevents them from rising or becoming convex. The roller 27 is 
supported by brackets 28, carried by the arms 29. The arms 29 are 
connected with the uprights of the machine in the manner 
represented. The brackets 28 are capable of being fixed at any 
required distance apart on the bars 29, so as to receive rollers 27 of 
different lengths, according to the width of the plates or sheets te be 
cut or sheared. For general purposes three rollers of different 
lengths are sufficient. A roller similar to the roller 27 may be 
applied to the machine, Figs. 1, 2, 3, and 4, for preventing the buck- 
ling of the plates or sheets during the cutting or shearing of the sides. 
The cutters, when they are soft or moderately hard, are re-turned 
without removing them from the machine, by means of the turning 
tools 13, 14, 15, and 16. The turning tools 18, 14, are fixed 
in the cross-piece, and the turning tools 15, 16, are fixed in the 
bracket 18 carried by the standard 8. The tools 13, 14, 15, 16, can 
be advanced the required distance against the faces of the rotating 
cutters, and afterwards fixed by screws, as represented, The face of 
the upper fixed cutter A is turned by the tool 13, and the upper 
movable cutter o having been made to approach the cutter / 
by turning the screw in the interior of the shaft a, the face of 
the cutter o is turned by the tool 14. The fixed lower cutter é 
is turned by the tool 15, and the movable cutter p, having 
been brought near to the cutter i by turning the screw in the 
interior of the shaft ), the face of the cutter p is turned by the tool 
16. During the turning of the cutters the shafts a, b, have a much 
slower speed than when the cutters are employed for cutting or 
shearing the plate, sheet, or sheets. This slow motion of the shafts 
a, 6, is effected as follows:—On the driving shaft c is a sliding clutch 
19, which can either be thrown into or out of gear with the shaft 
carrying the pinion 19, taking into the toothed wheel /, or with the 
pinion 20, which is loose on the shaft c. When the clutch 19 is in 
gear with the pinion 195 a quick motion is transmitted to the shafts 
a, b, through the pivion 19" and toothed wheels jf, g. When, how- 
ever, the clutch 19 isin gear with the pinion 20, the pinion 20 
transmits a slow motion through the toothed wheel 21, pinion 22, 
shaft 224, pinion 23, and toothed wheels /, g, to the shafts a, 5, and 
this slow motion is employed during the turning of the cutters 
h, i, 0, p, by the tools 13, 14, 15, 16. The distance between the 
cutters h, i, is adjusted by slightly advancing the upper cutter h in 
the following manner *—Pins 24 are fixed in the standard 8; upon 
these pins the cross piece or tail pin 25 is situated and adjusted. 
The end of the shaft a works in the cross piece or tail pin 25, and 
by means of the screw nuts 26 on the screwed — 24, the position 
of the cross piece or tail pin 25 and cutter ican be accurately 
adjusted. For holding the shaft a steadily to its work the other 
end of the shaft may be provided with a cross piece or tail pin, 
similar to that represented at 25, excepting that it must be 
sufficiently large to cover the toothed wheel g. Instead of fixing 
the last-named cross piece or tail pin horizontally, it is connected 
to the framing of the machine in a position midway between the 
horizontal and the vertical. The lower shaft b may also be provided 
with cross pieces or tail pins of the kind described for holding it to 
its work. The movable cutters o, p, after the turning, are restored 
to the proper positions or the shafts a, 6, by means of the screws in 
the interior of the shafts, as hereinbefore explained. 








INSTITUTION OF CIVIL ENGINEERS, 


Tue Council of the Institution of Civil Engineers have awarded 
the following premiums for papers read at the meeting during the 
session 1862-65, i— 

1. A Telford medal, and a Telford premium, in books, to John 
Brunton, M. Inst. C. E., for his “Description of the Line and 
Works of the Scinde Railway.” 

2. A Telford medal, and a Telford premium, in books, to James 
Robert Mosse, M. Inst. C.E., for his paper on “ American Timber 
Bridges.” 

8. A Telford medal, and a Telford premium, in books, to Zerah 
Colburn, for his paper on “ American Iron Bridges.” 

4. A Telford medal, and a ‘Telford premium, in books, to Harrison 
Hayter, M. Inst. C.E., for his paper on “ he Charing Cross Bridge.” 

5. A Telford premium, in books, to William Michael Peniston, 
M. Inst. C.E.. for his paper on “ Public Works in Pernambuco, iu 
the Empire of Brazil.” 

6. A Telford premium, in books, to William Henry Preece, 
Assoc. Inst. C.E., for his paper “ On Railway Telegraphs, and the 
Application of Electricity to the Signalling and Working of Trains.” 

7. A Telford premium, in books, to Alexander Woodlands 
Makinson, M. Inst. C.E., for his paper on “ Some of the Internal 
Disturbing Forces of Locomotive Engines.” 

8. A Telford premium, in books, to Daniel Miller, for his paper 
on “ Structures in the Sea, without Coffer-dams,—with a Description 
of the Works of the New Albert Harbour at Greenock.” 

9. A Telford premium, in books, to Robert Crawford, Assoc. 
Inst. C.E., for his paper on “ The Railway System of Germany.” 

10. A Telford premium, in books, to William Cudworth, 
M. Inst. C.E., for his paper on “The Hownes Gill Viaduct, on the 
Stockton and Darlington Railway.” 

11. A Telford premium, in books, to James Grant Fraser, 
M. Inst. C.E., for his paper “ Description of the Lydgate and of 
the Buckhorn Weston Railway Tunnels.” 

12. A Watt medal, and the Manby premium, in books, to John 
Fernie, Assoc. Inst. C.E., for bis paper “ On the Manufacture of 
Duplicate Machines and Engines.” 





Nortuenn or Spain Ratway.—(From our Correspondent.)—It was 
stated last week that the engineers of this railway had overcome the 
severe difficulties attending the passage of the Guadarrama, the 
great mountain chain which separates Madrid from Old Castile. 
Some idea of the nature of the works—executed in ite rock of 
exceptional hardness—may be inferred from the fact that an average 
of 11,667 men were employed upon them from May, 1862, to April, 
1868, and that the consumption of powder for blasting purposes 
amounted to a ton per day. The Pyreneean sections still remain- 
ing to be executed between Olazagoitéa and Beasain (a distance of 
284 miles) are being vigorously prosecuted by Messrs. Ernest 








Gouin and Co., who have undertaken to complete their contract by 
July 15, 1864. 
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THE COMPOSITION OF STEEL. 


Tux question whether the various commercial forms of iron con- 
tain nitrogen as an essential constituent has of late years been very 
earnestly discussed by French metallurgists. On the one hand, 
Fremy has declared that pig iron, steel, and even malleable iron, 
invariably contain nitrogen ; that, in the process of cementation, bar 
iron becomes combined with both carbon and nitrogen; that steel 
heated to redness in an atmosphere of hydrogen gas is deprived of 
its nitrogen, which is by this means converted into ammonia, while 
the steel is converted into ordinary malleable iron. Je also states 
that the carbonaceous residue, remaining when steel is dissolved 
with acids, contains nitrogen which existed in the metal, and that a 
very minute proportion of nitrogen is sufficient to confer upon mal- 
leable iron the character of steel. He, therefore, regards nitrogen 
as an essential constituent of steel. 

Whether this opinion be correct or not, the subject to which it 
refers is so important in itself that the question as to the influence 
of nitrogen in the production of steel becomes worthy the considera- 
tion of tical metallurgists. It is well known that, according 
to previous knowledge, the large differences between iron and steel, 
between good iron and bad iron, present a constant relation to the 
presence or absence of certain minute proportions of foreign sub- 
stances—a relation so constant that it has come to be generally con- 
sidered that it is the presence or absence of those proportionately 
minute quantities of carbon, of sulphur, of silicium, or of phospho- 
rus, which determine the great differences between the different 
conditions and qualities of iron. Guided by this experience, then, 
it would be unreasonable to disregard the opinion that nitrogen is 
also of importance in determining the qualities of the metal, on the 

round that the amount which is supposed to exercise such an 
fluence is very small. 

lt is to tho satisfactory determination of the question whether 
nitrogen is a constant constituent of iron that attention should be 
directed, for the purpose of ascertaining whether its presence is or 
is not of value in regard to the quality of iron. If it can be shown 
that steel always contains nitrogen, that fact will be some reason for 
considering that the presence of nitrogen is essential. If it can be 
shown that good steel always contains it, that will be a reason for 
considering that there is some connection between its presence and 
the quality of the metal. 

The questions that may then arise as to how the presence of 
nitrogen acts in the conversion of iron into steel, or in improving 
the quality of steel, need not be entered into by practical metallur- 
gists, though they would be of high interest to the chemist, and, 
when ascertained, might become of use in the manufacture of iron 
and steel. 

The question as to the influence of nitrogen in iron and steel is 
just now in its infancy; it is still a question as to fact, and 
tr Caron, who is no less an authority than M, Fremy on this sub- 

t, declares that if nitrogen is present in steel it is not essential to 
it, but merely accidental. 

Bouis has estimated nitrogen in a sample of cast steel as amounting 
to1-500,000th part,and Boussingault has estimated it at 1-1,430,000th 
part. Tho presence of nitrogen in pig iron has been known for 
er years In 1839 Schafhautl showed that pig iron sometimes 

ielded ammonia when heated with potash; he also stated that the 
t English casc steel contained 0-18 per cent. of nitrogen, and that 
the residue left by dissolving iron with acids always contain 
nitrogen. Somewhat later Marchand showed that it was doubtful 
whether nitrogen existed in pig iron or steel, and stated that he 
found no nitrogen in the residue obtained by dissolving iron. 

The opinion now put forward by Fremy, that pig iron and steel 
are compounds of iron with a substance consisting of carbon and 
nitrogen, revives in a more definite form the speculations that have 
at various times been put forward as to the influence of cyanogen in 
iron smelting, and on the qualities of steel. There are many facts, 
which are quite unquestionable, that serve to draw attention to this 
opinion. The experimental results of Deville, showing that 
elementary substances, such as boron, silicium, and titanium, com- 
bine directly with nitrogen at a high temperature; the well-known 
fact that alkalirecyanideis produced in blast furnaces ; the discovery 
that the substance found in the bottoms of old blast furnaces, and 
lovg considered to be metallic titanium, is really a cyanide of 
titanium, though it presents all the appearance of a metal; and, 
lastly, the detection of 0-1 per cent. of nitrogen in the silica of blast 
furnaces, by Rose—all these facts tend to indicate some more close 
connecticn between iron and nitrogen than has been yet explained. 
It still remains a question whether these facts are merely accidental, 
or whether they indicate truths relating to iron smelting which are 
yet unknown, 

M. Caron is disposed to consider that when pig iron contains 
nitrogen it is in combination with silicium or titanium, and acciden- 
tally mixed with the iron. So far as experiments have yet gone, it 
would seem that iron does not combine directly with nitrogen under 
the influence of heat. The results of Berthollet, Thenard, Savart, 
Dupretz, Buff, and Fremy, seem only to prove that iron heated inan 
atmosphere of ammonia is capable of combining with nitrogen ; 
but it is only by the method adopted by Fremy, of igniting chloride 
of iron in ammonia, that a true compound of iron and nitrogen has 
been obtained. These conditions, however, are quite ditlerent from 
those existing in a blast furnace. 

Gruner has brought forward various arguments, based on prac- 
tical considerations, against Fremy’s statement that pig iron con- 
tains more nitrogen than the steel obtained from it by puddling. 

Rammelsberg also calls attention to the improbability that such 
infinitesimal proportions of nitrogen as are mentioned recently by 
Fremy and others can be of any influence on the quality of the 
metal in which they may exist. 
it would be desirable to examine whether nitrogen exists in the pig 
iron from which steel is produced directly, He refers more especi- 
ally to that kind of white pig iron smelted with wood charcoal from 
spathic ores, and generally called “spiegel” iron. By dissolving 
several pounds of this iron with dilute sulphuric acid, he succeeded 
in obtaining in the solution a small quantity of ammonia, equivalent 


to 0-002 percent., or 1-50,000th part of the iron, and he considers | 


that it would be unreasonable to consider so small an amount as 
being of any essential importance in the iron. In the carbonaceous 
residue left by dissolving this iron, Rammelsberg did not detect any 
nitrogen or titanium; but what is important with regird to this sub- 
ject is, that he found, when the carbonaceous residue was left 
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of pig iron into steel, can be of influence in determining the quality 
of the metal, it seems premature to ascribe to the presence of 
cyanogen an importance in effecting the removal of sulphur from 
iron in smelting, or in preventing its introduction into the metal, as 
has been done recently by several persons engaged in the manufac- 
ture, and not long since by various inventors. Before there can be 
any ground for expressing such an opinion, with the smallest title to 


be recognised, even as legitimate theorising, it must be shown that | 


the presence of nitrogen, or of cyanogen, during the stneltivg, can 
prevent the sulphur from being combined with the iron, or can 
effect its separation during the conversion of the iron into steel ; the 
mode in which it can do so must be explained, and shown to be 
likely to obtain in the actual smelting. Until that can be done—and 
there does not yet appear to be a shadow of reason for saying that it 
can—it is the merest speculation to make cyanogen or nitrogen the 
peg on which to hang factitious explanations of the phenomena of 
iron smelting. —Mining Journal. 








OBSCURE SOURCES OF DISEASE. 


Unper the above heading Dr. James R. Nichols has communicated 
a very important article to the Boston Medical and Surgical Journal, 
extracts of which we give as follow :— 

“There are many instances of disease brought to the notice of 
physicians which are exceedingly perplexing in their character, 
and the sources of which are very imperfectly understood. I am 
ied to believe that a considerable number arise from some disturb- 
ance in the sanitary conditions of dwellings or their surroundings, 
and that, however improbable this may seem from a superficial or 
even careful examination of suspected premises, a still more thorough 
and extended search will often result in the discovery of some agent 
or agents capable of producing discase. 

“ The chemical and physical condition of water used for culinary 
purposes has much to do with health, and is, perhaps, the oftenest 
overlooked by the physician in searching for the cause of sickness. 
We must not suppose that water is only hurtful when impregnated 
with the salts of Tend or other metals ; there are different sources of 
contamination, which produce the most serious disturbance upon 
the system. Some of these are very obscure and difficult of detec- 
tion. The senses of taste and smell are not to be relied upon in 
examinations, as it often happens that water entirely unfit for use 
is devoid of all physical appearances calculated to awaken suspicion. 
It is clear, inodorous, palatable, and there is no apparent source 
from whence impurity may arise. 

“ During the past summer the writer was consulted by a gentle- 
man residing in Roxbury respecting the water used in his family. 
It was taken into the dwelling through a tin pipe from a well in the 
immediate vicinity, and appeared to be perfectly pure and healthful. 
Analysis disclosed no salts of lead or copper, as, indeed, none could 
be expected from the unusual precautions taken to prevent contact 
of the water with these metals. Abundant evidence was, however, 
afforded that, through some avenue, organic matters, in unusual 
quantities, were finding access to the water. Careful examination 
of the premises disclosed the fact that an outhouse on the grounds 
of a neighbour was so situated as to act as a receptacle for house 
drainings, and from thence, by subterranean passages, the liquids 
flowed into the well Some cases of illness, of long standing in 
the family, disappeared upon abandoning the use of the water. 

“A few mouths since a specimen of water was brought to me for 
chemical examination, by a gentleman of Charlestown, who stated 
that his wife was afilicted with protracted illness of a somewhat uv- 
usual character. It was found to be largely impregnated with potash 
and the salts resulting from the decomposition of animal and 
vegetable debris; and the opinion was expressed that a connection 
existed between the well and the waste fluids of the dwelling. ‘This 
seemed improbable, as they were all securely carried away in a 
brick-cemented drain, and in a direction opposite the water-supply. 
The use of the spade, however, revealed a break in the drain at a 
point favourable for an inflowing into the well, and hence 
the source of the contamination. Rapid convalescence followed 
on the partof the sick wife on obtaining water from another source. 

“ Analysis was recently made of water from a well in Middlesex 
county, which disclosed conditions quite similar to these, The 
owner Was certain that no impurities could arise from sourees sug- 
gested, but rigid and persistent investigation disclosed the fact that 
the servant girl bad Jong been in the habit of emptying the * slops ” 
into a cavity by the kitchen door (formed by the displacement of 
several bricks in the pavement), Where they were readily absorbed. 
Although the well was quite remote, the intervening space 
was filled with coarse sand and rubble stones, and hence the unclean 
liquids found an easy passage to the water. This proved to be the 
cause of illness in the family. 

“ In cities and large towns, where excrementitious matters aceumu- 
late rapidly around dwellings compacted together, it is difficult to 
locate wells remote from danger, and hence it might seem that sus- 
picion should be confined to those localities. This, however, is not 
a safe conclusion. How often do we see, upon isolated farms in the 
country, the well located within or upon the margin of the barn- 


| yards, near huge manure heaps, reeking with ammoniacal and other 


' water, and render it untit as a beverage for man and beast. 


On the other hand, he considered | 


gases, the prolific sources of soluble sadts, which find access to the 
It may, 
no doubt, be a convenicnce to the farmer to have his water-supply 
so situated as to meet the wants of the occupants of his baru and 
dwelling, but it is full of danger. 

* Whilst admitting that such may be the condition of the water 
of many wells, doubts may arise with some whether subtauces, not 
decidedly poisonous, and received in such quantities, can, after all, 
be productive of much harm, or the real source of illness. ‘To the 
great majority of people they are certainly harmless, but it must be 
admitted that there is a class—and one or more are found in almost 
every family—whose peculiarly sensitive organisation does not 
admit of the presence of any extraneous agent in food or drink, or 
in what they inhale. The functions of life and health are disturbed 
by the slightest deviation from the usual or normal condition of 
things around them. 

“ It seems incredible that the thousandth part of a grain of one 
of the salts of lead, dissolved in water, and taken daily, will disturb 
the system of any one; and yet such is the case. We can see no 


| reason why a very little nitrate of potassa, or soda, or lime, taken in 


exposed to the air for some time, it always gave indications of con- | 


taming ammonia. 
He refers this to the well-known power of porous substances to 
abscrb ammonia from the atmosphere, and suggests that the results 


that have been depended upon as proving the presence of nitrogen | 


in iron aro in all probability due to a similar absorption of ammonia 
from the air. It has long since been observed, that when moist iron 
filings are exposed to the air ammonia makes its appearance in them, 
and that iron rust contains ammonia. 
in both cases it is absorbed from the air, and neither originates from 
nitrogen iv the iron, nor is produced by it. In confirmation of this 
opinion he found that crushed pig iron, washed with water, did not 
give a trace of ammonia when heated with potash, but that when it 

ad been exposed for a few days to the air it yielded a sensible 
amount by the same treatment. 

Hence it appears that precisely that kind of pig iron which is best 
suited for conversion into steel does not contain any such proportion 
of nitrogen as can be regarded essential to it; and it appears to be 
a natural conclusion from that fact that Fremy’s opinions, in regard 
to the influence of nitrogen in the production of steel by cementa- 
tion, are not well founded. 

It appears, therefore, that the attempts to arrive at some conclu- 
sion with regard to the function of nitrogen in the manufacture of 
iron and steel have resulted more in doubt and uncertainty than in 
any satisfactory support or disproval of the opinions that have been 
put forward on the subject. 

In this condition of the question, and in the absence of a know- 
ledge of any conceivable mode in which the presence of nitrogen or 
of cyanogen, either during the smelting of iron or in the conversion 


Rammelsberg considers that | 





| jar as my knowledge extends. 


the same way, should produce any effects; still stranger is it that 
the infinitesimal amount of dust disloged from painted wall-papers, 
received into the lungs, should make iuroads upon health. 

“ Several instances of this latter result have recently come to my 
knowledge. In two families of the highest respectability in this 
city illness of an unusual and protracted character existed, and, at 
the suggestion of the physician, portions of the green wall-paper of 
the dwellings were submitted to me for analysis. The pigments 
were found to consist mainly of arseniate of copper, and upon the 
removal of the papers the iilness disappeared. in experimenting 
with apparently the most suitable apparatus, and employing delicate 
chemical tests, in rooms the walls of which were covered with those 
arsenical papers, no evidence of the presence of the poison in the 
atmosphere ios been afforded ; and this corresponds with the results 
of all similar experiments made in this country and in Europe, so 
We must conclude that agents not 
recognisable by chemical tests are capable of disturbing vital pro- 
cesses. ‘The evidence is very clear that, in instances of illness con- 
fined to one or two members of a household, the cause may be due 
to some accidental disturbance with which all are equally brought 
in contact, but which has the power of injuriously ivjuring only a 
part. It is also clear that these sources of disease are of such a 
character as easily to escape detection, and, therefore, any facts or 
experience Which may serve as guides to their discovery are worthy 
of record.” 





Srxam Fine Enaryes.—It will be seen, by an announcement in 
our advertising columns, that Messrs. Lee and Co. have challenged 
the makers of the prize engines at the late contest to a new trial. 


THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

Irhas been our intention, for some time past, to convey to our 
readers a few particulars as to the origin, position, and prospects of 
the above-named society. It has made its way forward in the face 
of difficulties and discouragements, until it may be said to have 
| become a permanent institution ; and, under judicious management, 
| there is little doubt that it is destined also to be a very useful one. 
The London Asscciation of Foremen Engineers was founded in the 
year 1852, bya few energetic men, holding the posts which its title 
| implies, in several of the enginzering establishments of the metro- 
| polis. They had regretted the absence of any connecting link be- 
| tween individuals circumstanced like themselves. The heads of 
| firms had long enjoyed the privilege and the advantage of inter- 
| communication and association through the media of the Institution 

of Civil Engineers, the Society of Arts, and the Institution of 
| Mechanical Engineers ; but the foremen of the various branches of 
| the engineering trade were comparatively an isolated body. Simi- 
larity of pursuits and social position induced naturally mutual 
sympathy. But, hitherto, no machinery had been invented for the 
purpose of turning that sympathy to beneficial account. This want 
may be said to have been the motive power which stimulated and 
started into action the Association of Foremen Engineers. 

Of course the impediments which almost invariably clog the 
movements and stay the progress of pioneers in a good cause had 
to be encountered by the founders of the society. The training, 
however, which had in their previous careers as foremen been 
experienced titted the organisers of the new Association for their 
task. he discipline of an engineer's shop, and the constant study 
and exertion therein required for the overcoming of mechanical 
obstacles to success, certainly have a tendency to strengthen the 
intellectual and the moral faculties of the man, as wellas to de- 
velope his practical ability. This is eminently true of the managers 
of such establishments, for they, in addition to the peculiar claims 
upon their inventive and constructive talent, are called upon to 
exercise a considerable amount of administrative ability in govern- 
ing the workmen under their guidance and control. Hence it was 
that the early promoters of the Association in question surmounted 
the difficulties which opposed them, and discouragements were 
regarded as stimulants to renewed exertion. By the end of the 
year 1852 the Association of Foremen Engineers became an accom- 
plished fact. A code of rules and regulations for its government 
was drawn up and printed, and Mr. George Sheaves, of Messrs. 
Grissell’s, Regent’s Canal Ironworks, was elected as its first chair- 
man. Meetings now tock place monthly, and at these papers 
on mechanical or scientific subjects were read and discussed ; 
and henceforward the institution was progressive, though its 
numerical strength scarcely increased with its merits. Employers 
looked with a jealous eye upon the efforts of their foremen to ele- 
vate themselves, and certainly lent no helping hand to the newly- 
formed Association. ‘They, in fact, appeared from the first to have 
imagined that the union of their principal assistants, for the purposes 
of social intercourse and mutual assistance, was likely to prove 
inimical to their (the employers’) interest. Without, as it is pre- 
sumed, having investigated the rules of the society with sufficient 
care, they undoubtedly discouraged their foremen from joining it. 
In despite of this untoward circumstance, the society continued 
to grow, and by the end of 1858 it numbered some thirty 
odd members, and possessed a respectable banker's account. 
In January, 1859, the Chairman, Mr. Sheaves died, and in 
the following month Mr. Newton, of the Mint, was unani- 
mously elected to fill the vacant post. This geutleman had pre- 
viously exerted himself to effect, as regarded the Association, a better 
understanding between masters and foremen, and under his 
presidency a revised code of rules was drawn up and printed. The 
good results of this last movement soon made themselves apparent, 
and a large accession of both town and country members, including 
some employers, followed. ‘The room in which the meetings of the 
Association were held was found to be too small for the accommoda- 
tion of the members who attended them, and the large assembly 
room of the Bay ‘Tree ‘Tavern, St. Swithin’s-lane, City, was per- 
manently engaged for the monthly gatherings of the members. ‘The 
society has thenceforward gone on prosperously, and it boasts at 
this moment nearly 100 ordinary and honorary members. 
‘The balance in its favour at the banker's, according to the secretary's 
last issued report, amounted to about £300. It has been felt desirable 
to give this brief résumé of the history of the Association of 
Foremen Engineers because it is thought that it will prove of interest 
to our readers, and enable them to comprehend more distiuctly its 
bases. 

From the existing rules of the society, and from our own knowledge 
of it, we shall endeavour to elucidate further its aims and objects. 
It will be seen that, as regards the kindred branches of the engineer- 
ing trade, its action is comprehensive. Cc ing with principal 
draughtsmen, as being the forerunners of work done in engineering 
workshops, it embraces, in proper order, foremen of pattern-makers, 
moulders, smiths, boiler-makers, and general engineers. ‘These are 
all eligible for membership, provided they have held their offices 
for two years prior to their candidature. ‘hus much for the quali- 
fications of members. The main purposes of the society are the 
promotion of acquaintanceship and mutual information of foremen 
engineers, and to provide a fund ior members when out of situations, 
or when age, accident, or illness shall have incapacitated them for 
active performance of official duty. The fund is also applicable to 
the payment of funeral expenses in case of death. 

Instructional and philanthropic objects are thus shown to be all 
that the foremen engineers desire to accomplish. It is a distinct and 
rigidly observed law of the associated foremen that, under no cir- 
cumstances whatsoever, shall what are called the “ politics” of the 
trade be discussed at its meetings. ‘The terms of subscription to the 
society have been fixed at as low a rate as is consistent with its 
stability and the fulfilment of its engagements. ‘The entrance fee 
is one guinea, and the quarterly contribution 10s. 6d. A portion 
of this latter’sum is appropriated to the purchase of scientific 
journals and periodicals and the formation of a library of reference. 
Although the word “ London” has been prefixed to the title of the 
institution, its operations are by no means contined to that locality. 
Country foremen are quite eligible for election, and, indeed, many 
who are resident in various parts of the three kingdoms are actually 
members. In their case the rate of subscription is lower than that 
mentioned above. Suchare the conditions, briefly summarised, in re- 
ference to ordinary members. lonorary members, chiefly consisting 
of engineering employers, and the editors of scieutific publications, 
are admitted on payment of a guinea per annum, or of a single 
donation of five guineas, which constitutes life membership. A very 
valuable feature is that which permits of an allowance to such 
members as—through no misconduct of their own—may be unem- 
ployed, to the extent of £1 per week, for sixteen successive weeks; 
so also is that which guarantees to decayed members a solatium of 5s. 
per week by way of superannuity. 

We cannot but commend such an institution as this to the favour- 
able consideration of the engineering world generally, and we think 
that it especially deserves the countenance and support of the heads 
of engineering establishments. ‘The probability is, that in a few 
years hence the Association of Foremen Engineers will triple its 
number of members, and take rank among the most prosperous of 
scientifiz societies.—[ComMUNICATED. } 











Ou Seep Crusntxe.—A prospectus has been published of the Oil 
Seed Crushing Company, with a capital of £000,000, of which one- 
fifth is to be first issued, in shares of £20. Itis intended to pur- 
chase some mills at Dover which have lately been fitted with machi- 
nery on the most modern and approved principles, and which are 
contiguous to the harbour and enjoy direct facilities of railway 

| communication. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our) 
Correspondents. 


PATENT TRIBUNALS. 


Sim,—In a recent publication of the Times, at the end of a notice 
of a patent case which had been referred by consent, occurred the 
following paragraph :— 

“ As we have recently reported a great patent case—Betts v. 
Menzies —which, after having been tried three times, with contra- 
dictory verdicts, and an appeal to the House of Lords on the law, 
and which, after some five or six years of litigation, has just been 
sent to a new trial, to recommence a similar costly career of legal 
inquiry, under the system of trial by jury, we may perhaps be 
permitted to say that our own observation amply confirms that 
which the learned counsel stated to be the universal opinion of the 
profession—the utter unfitness of ordinary trial by jury for such 
cases, and the urgent necessity of some new tribunal for the 


u . 
So it appears we have at length arrived at this state of things: 
Learned counsel publicly state it to be the universal opinion of 
the profession, and this opinion is weg é confirmed by the observa- 
tion of the Times, that ordinary trial by jury is utterly unfit for 
patent cases, and that there is an urgent necessity fer some new 
tribunal for the purpose. 

On the case (Saxby v. Stevens) which gave rise to the statement 
in the foregoing paragraph, the Chief Justice is reported to have 
said: “Surely if a case were needed to give the coup de grace to 
our present system of trying these patent cases before a jury, this 
case must suffice for the purpose.” 

The Judge accordingly proposed that the case should be referred 
to some person skilled in patents, observing—“ that in the hands of 
such gentlemen, well skilled in such subjects, and acquainted with 
such cases, the case would, at least, end satisfactorily in a decision in 
which both parties had confidence; whereas the present mode of 
trial was really hopeless.” 

Then it is added: “The learned counsel on both sides cordially 
concurred in that view, and, after consulting with their clients, 
agreed to refer the case to Mr, Montague Smith, Q.0.” 

But Mr. Bovill had previously remarked on the length of time 
ordinarily occupied by patent eases, even when referred to skilful 
barristers, and said that, ‘‘ even in the hands of an experienced and 
skilled referee, these patent causes took up many days, and even 
weeks, He remembered one which had been referred to his learned 
and able friend Mr. Lush, and took up, he believed, a fortnight ; 
and another, referred to Mr. Montague Smith, which took up quite 
that time.” 

Now, the point to which I wish at present to draw attention is 
the supposed great length of time required to try a patent case. 
This I believe to be a fallacy : and I am by no means algne in this 
belief. Others who have had the same kind of experience as 1 have 
believe the same thing. We have observed in the conventional 
mode of preparing cases for trial m unnecessary matter intro- 
duced, and in the tendering of scien evidence much unnecessary 

rolixity. And it has appeared to us that a remedy for this is to be 
ound in strengthening the Court by a due recognition of scientific 
assessors, who would be able to check scientific exaggeration, and 
in abolishing juries, at any rate as referees on matters involving 
points of science, 
_ What, then, I venture to suggest is, that as patent tribunals are 
just now in a “transition state,” and references to experienced 
barristers are recommended until we have a special Court, it 
would be desirable to strengthen the hands of such barristers, by 
associating with them persons qualified to assist them in de- 
termining scientific points. This would have a tendency to shorten 
the proceedings, the length of which is the main defect attaching to 
inquiries made on reference to barristers. 

There is no doubt this would be a most opportune time for 
making experiments of this kind, as it might be productive of 
results most useful, in the way of promoting aright understanding 
of what is required in the constitution of a patent tribunal, the 
ay xd form of which is, on all hands, urged as a great desideratum 
in the present day. 

Public opinion has condemned trial by jury for the purpose, and 
affirmed the necessity for “some new tribunal.” A royal com- 
mission is sitting to consider the working of the present law of 
patents; surely, then, now is the time to try such experiments as 
are calculated to determine the best form for the new tribunal. 
And it is to the interest of patentees to remove all impediments to 
the course of such experiments as far as it is within their power. 

50, Chancery-lane, W.C. WituaM Spence, 

14th July, 1863, Assoc. Inst, C. E. 





STEAM FIRE ENGINES. 


Sir,—In your last number, after expressing your belief that my 
engine was first to get steam, you remark that “it was not known 
how much water was in the boilers;” also, “that the engines that 
were first to get steam had an extra length of chimney.” I beg to 
inform you that my boiler had its usual working quantity of water 
in it at the time of getting up steam, also that I }:ad no extra length 
of chimney, although the winners of the prizes had. They also had 
to charge their pumps and suction pipes before they could get water 
at the 18ft. lift, although the report states differently. W. Roserrs. 

P.S.—Upon opening my pump a day or two back I found a piece 
of canvas, about half a yard square, in it. How it got there I cannot 
tell, but from the manner it works now I have no doubt it was in 
during the trials. 





Fortirications.—The schedule to the Fortifications Bill states the 
proposed expenditure at Portsmouth and the Isle of Wight, Ply- 
mouth, Pembroke, Portland, Gravesend, Medway, and Sheerness, 
Chatham, Dover, Cork, and for site for a central arsenal. The 
total estimated cost is £6,920,000; the amount already voted 
£3,200,000, whereof £2,041,449 had been expended by the 31st of 
March last; the further sum now proposed is £650,000, leaving 
£3,070,000 to he voted in future years. 

7 HE Pueasant.--The Pheasant screw gunboat, 60-horse power, 
with condensing engines, on ‘Tuesday made a trial of her machiner 
on the completion of her outfit. The vessel drew 6ft. Gin. forwar a 
and 6ft. 8in. aft. Six runs were made at the mile, and a speed 
obtained, as a mean of the six, of 7°544 knots. The screw of the 
vessel is of the common pattern, with a diameter of 6ft. and a pitch 
4 = a length of llin., and an immersion of the upper edge 

in. 

Fioatixa Dock at St. THomas.—A prospectus has been issued of 
the St. Thomas Floating Dock Company, with a capital of £100,000, 
in shares of £10 each. The want of dry-dock accommodation at 
the island of St. Thomas has long been felt, and the renewal of the 
Royal Mail Company's contract is considered to render the moment 
opportune for the undertaking, St. Thomas being the central port 
and head-quarters of that comeune. An exclusive privilege for 
twenty-one years has been granted by the Danish Government, and 
the board is respectably constituted of persons of the requisite 
standing and experience. 

_ Protection or Inox Huts —The operation of scraping down the 
sides and bottom of her Majesty's iron screw steam storeship Industry, 
in dock at Woolwich, was commenced on Wednesday, on her return 
voyage from the Island of Ascension. The Industry has been 
coated on the port side with a composition produced in the dockyard, 
on the starboard side with Peacock’s composition, and in the hold 
with Day’s marine cement for resisting the influence of moisture 
and the effects of bilge water on the rivets. Day's cement has been 
pronounced —— to anything yet tested for the purpose. It 
— Fd wel ine he see could only be accomplished by 

of hammer and chisel. Peacock’s compositi 
to be highly effective. elias 





Ccrron Forcine.—While the salvage men were removing the 
smouldering cotton and debris of the recent fire in Water-street, 
Liverpool, they discovered that vegetation was active and luxuriant 
in one of the bales. Several plants were taken from the bales and 
submitted to competent judges, who decided that they were cotton 
plants. The heat and moisture which penetrated every portion of 
the warehouse must have caused the seed in the bale to germinate, 
and after this the growth seems to have been very active and 
vigorous. ‘The specimen plants were fully two inches high, and 


had attained this point in the course of seven or eight days. Other ; 
| spondent.)—The prospectus has been issued for the establishment of a 


bales will probably contain natural curiosities of a similar character, 
and afford those interested in the cultivation of the cotton plant an 
opportunity of seeing to what perfection it will attain in so improving 
asoil. 


Tue Speaker on Steam CuttivatTion.—Major-General Peel, M.P., 


went down to the Huntingdon wool fair last week, and bofore | 


leaving town implored the Speaker to give him some hints with 
which he might “pitch a yarn” to the Huntingdonshire farmers. 
The Speaker favoured the right hon. and gallant member with the 
following letter, dated J uly 6:—"My dear General,—You ask me 
how matters are going on in the farming world. The event most 
interesting to farmers that has occurred lately, especially to farmers 
cultivating strong clay lands, is the proved success of steam cultiva- 
tion. Itis the strong clay lands that especially require help, and 
that help is now afforded them by the agency of steam. Ten years 
ago the North of England Agricultural Society offered a prize of 
£500 for an implement worked by steam, which shou'd turn up and 
till the land, and prepare it for the reception of seed. The idea 
that land could be ploughed by steam was treated with ridicule by 
many. But the engineers and machine-makers set to work, the 
difficulties have been overcome, one by one; and now it may be 
safely said that a 10-horse steam engine placed in a field can do the 
work of cultivation both better and cheaper than it can possibly be 
done by horses. I have been for some years watching with great 
interest the progress of steam cultivation, but my farm was not large 
enough to warrant a large outlay on steam machinery. It happened 
this spring that a fine farm of between 600 and 700 acres of clay 
land came into my hands in a very bad state from a slovenly tenant. 
It seemed tome the time was come to call in the aid of steam. Without 
troubling you as to the comparative merits of the different machiine 
makers, | decided to adopt the form thatseemed to me the most simple; 
I adopted the method of Mr. Smith, of Woolston. 
weather of the month of May, when the land was baked as hard as 


| 
| 


Nava. Enorneers.—The following appointments have been made 
since our last: —H. I’. Strugnell, assistant-engineer, to the Asia, as 
supernumerary ; J. M. Brankston, of the Osprey, promoted to acting 
first-class assistant-engineer; P. Hutchison, of the Himalaya; 
W. H. Banbury, of the Dart; John Rice, of the Asia, as super- 
numerary; H. Benbow, of the Cornwallis; W. Inglis Neg of the 
Osprey; and J, Jessop, of the Black Prince, promoted to the rank of 
engineers; and William Ross, of the Foxhound, promoted to the 
rank of acting engineer. 

A Frevon Inventors’ Assistant Company.—(From our Corre- 


of 
financial organisation to purchase and assist patents, &o, The title 
assumed by the promoters is the “ Société de Crédit des Industries 
Brevetées,” and the proposed capital is £400,000. ‘The project may 


| be a sound one enough, but some of the statements imported into 


the prospectus smack either of amazing ignorance or consummate 
impudence. Thus it is asserted that James “Wat” acquired from 
the improvements which he introduced into the steam engine a for- 
tune of 64,000,000 francs, or £2,560,000! In the name of ch 
credulity, * What did he do with it?” 

More Companixs.—A prospectus {| has been published of the 
St. Thomas Floating Dock Company, with a capital of £100,000, in 
shares of £10. The want of such accommodation at the Danish 
island of St. Thomas for the steamers of the West India squadron 
and of the Royal Mail Company, as well as for the vessels engaged 
in the large trade with Central America and Brazil, has long been 
felt, and a concession for the work has been obtained from the 
Danish government, giving an exclusive privilege for twenty-one 
years. The estimated dividend held out in the prospectus is 
23 per cent.—A prospectus has also been issued of the Metropolitan 
Zinc Rolling Company, with a capital of £100,000, in shares of £10. 
The object is to establish rolling works for sheet zinc and copper, on 
a large scale in London.—The prospectus of the Lancashire Steel 
Company (Limited), with a capital of £150,000, in 7,500 shares of 
£20, has been issued. The object of the company is to manufacture 


| and work up Bessemer's steel, and the works are to be established at 


Gorton, near Manchester. Surely 1863 must, in speculative matters, 
be a resurrection of 1845. 
Rate or THE Westuinster CLock.—The Astronomer Royal reports 


| to the visitors of the Royal Observatory that the rate of this clock, 


During the dry | 


a brick, and when no implement, moved by horses, could make any | 


impression, my 10-horse power steam-engine began its work, 
smashing and breaking up the land in a manner which was quite 
surprising. The farmers of the neighbourhood came to look on, and 
there was not a dissentient voice; every one said—* This is what we 
want ; this is the way to fallow clay land.’ I have been able in the 
last two months to go over all the fallow land of the farm, and 


which records itself at Greenwich daily by galvanic connexion, 
“ may be considered certain to much less than} one second a week.” 
The original stipulation was that it should not exceed a second a 
day, and that was attempted to be set aside as impracticable by some 
of the candidates fur making the clock. Mr. Airy’s cnteeey to 
its accuracy is the more valuable, as he had retired in 1853 from 
the joint superintendence of the work on account of some differences 
with Mr. Denison, Q.C., who designed the clock and invented the 


| “ gravity escapement” for it, which has since been adopted in other 


to put it in excellent condition for future cultivation. You | 


will ask what is the cost of the machinery, and at what rate 
per acre can the work be done. JI answer both questions. The 
first cost of machinery is £500 (ten-horse steam engine by 
Clayton and Shuttleworth, £300; two cultivators and wire 
rope, £200). Where the ground is very hard the cost the first time 
over is 6d. per acre; the second time over, where a broader cultivator 
can be worked, 3d. 


windlass man, 2s. 4d.; ploughman, 2s. 4d.; two anchormen, 4s.; 
three boys, 2s.; water-cart, man and horse, half of time, 3s. 4d. ; 
three-quarters of a pint of oil, 6d.; 7 cwt. of coal at 7d., 4s. 1d.; 
total #1 1s. 4d. The work is so good and so superior to work done 
by horses that many farmers said they would gladly pay £1 or even 
£1 10s. per acre to have their land so broken up. itis well worth 
the consideration of farmers how the first outlay may best be met, 
whether by neighbours combining together or whether by an 
arrangement with persons who would make it their business to let 
the machinery out to hire and to.do the work atso much per acre. 
Farmers on strong clays should be looking out to get the aid of steam 
on their lands; and steam, which has done such wonders in our 
factories—which has brought Edinburgh within ten hours of London 
and America within ten days of England—will also perform impor- 
tant services to the cultivators of the soil.—Believe me, yours truly, 
J. Everyn Denison.” 


Ericsson AND THE AmeRIcAN Montrors.—The Monitors meet pre- 
cisely the purpose and fulfil the mission for which Ericsson devised 
them. They have been subjected to so many tests that the object 
for which they were originally constructed has been entirely Jost 
sight of; but it is nevertheless a fact that Mr, Ericsson never in- 
tended that they should be employed in the reduction of fortifications. 
The problem which he proposed to himself was the construction of 
a vessel which should present to the enemy’s ship (not to the fortifi- 
cation) the smallest possible target, thus affording an opportunity 
for concentration of the defensive arms, and make it practically im- 
penetrable, and which at the sametime should be able to throw such 
a weight of metal as to place his antagonist hors de combat after the 
first few rounds. That he succeeded in this the engagement with the 
Atlanta conclusively demonstrates. In fifteen minutes the Wee- 
hawken, which carried but two; guns and fired but five shots, dis- 
abled and captured the most formidable iron-clad which the Con- 
federates have yet constructed. ‘I'o be sure, had it not been for the 
poor gunnery displayed by the Atlanta’s crew, the Weehawken 
might have sustained slight injuries ; but the fact that she lay for 
an hour before Fort Sumter, and under the fire of fortifications 
armed with guns as formidable as those which her antagonist 
carried into the action, show conclusively that if every one of the six 
shots fired at her had hit their mark she must still have achieved an 
easy victory. A few facts will satisfy you that Captain Ericsson's 
friends are not now advancing claims ou his behalf which cannot be 
sustained. When the first Monitor was constructed it was with the 
express intention of meeting the Merrimac, which the Government 
very well knew was then building at the Norfolk Navy Yard. 
11-in. guns were the heaviest then known two the service, and these 
the events proved did not throw a sufficient weight of metal to 
accomplish the work which the 15-in. gun performed with such ease 
for the Atlanta. Practical artillerists regarded guns of the latter 
calibre with such distrust that it was with the greatest difficulty 


racre. Theexact details of theexpensesare t ese | 4 “ : a 4 
(independently of interest on outlay):—Engine-man, 2s. 9d. per day ; | * tunnel two miles out into Lake Michigan, to supply the city with 





| 


large clocks. It may be generally known that most of the wheels 
are of cast iron; the hands and their appendages weigh about a ton 
and a half, and the pendulum 6 cwt. ‘he dials are 22} feet wide, 
or 400 feet in area each, and cost more than the clock itself. The 
cracked Big Ben still hangs in the tower, with a hole cut in its 
side, by which Dr. Percy investigated its real state, and reported 
it as “ porous, unhomogeneous, unsound, and a defective casting.” 

A Tunnet Unper 4 Lakxe.—The Board of Public Works of the 
city of Chicago have taken the first steps toward the construction of 


ure water. ‘Ihe proposed tunnel will be 5ft. in diameter on the 
inside of the wall, and will require two years in construction, Four 
hollow cylinders will be sunk in the lake at a distance of half a mile 
apart, the lower end penetrating the bed of the lake to the level of 
the proposed tunnel, and from these shafts the tunnel will be dug in 
two directions, and be pushed as rapidly as possible from the shore. All 
these cylinders will be closed after the completion of the tunnel, and 
will be removed to such a depth as not to interfere with navigation, 
with the exception of the outside one, which will be constructed 
with reference to its becoming the inlet for the water, or gate 
chamber, and perhaps be surmounted with a small lighthouse; and 
so arranged that the water can be shut off from the tunnel. The 
cost of the tunnel will only be 307,552 dols., and it is supposed by 
the board that, if the tunnel is constructed, there will be no neces- 
sity for building new pumping works, as it will be constructed 
opposite the old works.— American Railway Times. 

‘Tne Ossonne.—The royal paddle yacht Osborne made an official 
trial of her machinery at Portsmouth on Wednesday, on the comple- 
tion of her general repairs and her fitment with new wheels on the 
feathering float principle by Messrs. Maudslay, Field, and Son, Mr. 
Field, jun., representing the firm on the trial. The yacht was com- 
plete in coal and stores of every description for sea service, and 
her draught of water was—forward, 14ft. 6in., and aft 14ft. 
ljin. ‘The new wheels are 28ft. in diameter, with a breadth 
oft float of 3ft. Gin., and a length of 10ft. 7in., the immersion 
of the upper edge of the lower float being 9in. The diameter of the 
new wheel is thus about 18in. less than the old wheels. Six runs 
were made at the measured mile with full boiler power, giving the 
following results in knots :—12°413, 12-203, 12°766, 11-41, 13°186, 
and 11-501. Four runs at half-boiler power gave 12-456, 9°046, 
12-406, and 9207. The revolutions of the engines at full power 
ranged from 21} to 22}, and at half-power remained steady at 18}. 
The speed attained by the yacht with her new wheels is nearly 
quarters of a knot in excess of what she realised when a new vessel 
20 years since, and the trial may therefore ba considered in the 


| highest degree satisfactory. 


Captain Ericsson procured them. Admiral Dahlgren himself, the | 


chief of the ordnance bureau, was earnestly opposed to them for 
some practical and theoretical reasons; and the results of the bom- 


demonstration of the impossibility of employing sufficient powder 
with safety to the gun, to give a 450 ib. ball enough momentum to 
make it formidable, that Mr. Fox, the assistant secretary and virtual 
head of the navy department, felt, himself called upon to publish a 


Breecu-Loapine Riries.—The varieties of this species of weapon 
are becoming endless, but most of them fall short in one important 
particular; their performance at distances greater than 500 yards 
cannot be depended upon as implicitly as that of the ordinary 
muzzle-loader. Nevertheless, great strides have been made already, 
and, with the experience of the past few years asa guide, it is 
diflicult to believe that breech-loaders will not eventually become as 
superior to ordinary weapons in this respect as they undoubtedly 
are in all others. ‘he dangers apprehended from the escape of gas 
are obviated, in the case of Mr. Westley Richards’ admirable weapon 
by the use of a wad. Mont Storm’s breech-loading arms go a step 
further, and get rid of the wad altogether by means of a valve, 
which is held to be equally efficacious tor the purpose, and is capable 
of being introduced into any barrel. An ordinary Enfield can be 
fitted with this valve and turned into a breech-loading rifle at the 
cost of some 15s. Rifles with the Mont Storm arrangement have 


| been supplied to the Anglo-Chinese expeditionary force of Captain 
bardmeut of Fort Sumter were so generally accepted as conclusive | 


card assuming the entire responsibility of having armed the Monitor | 


with 15-in. guns. This card, which 1s only two or three weeks old, 
precludes any one else from robbing him of tae credit which is now 


considered to be hisdue; and 1 doubt whether it will be thought neces- | 


sary to prosecute the work of removing the large guns from the 
Monitors, and substituting for them ihuse of 1J-in. calibre. It 
is my impression, however, that Captain Ericsson and Chieli- 


Engineer Stimers have never had their faith shaken in the service- | 


ability of the 15-inch guus. As I was about tu observe, however, 
there is no room to doubt that had the Monitor, which startled the 
world by her exploits in Chesapeake Bay, beeu armed with one of 
these guus of large calibre, the fate of the Merrimac would have been 
parallel to that of the Atlanta; for the latter is universally conceded 
by the Confederate journals to have been vastly the superior of the 
former both as regards her offensive and defeusive powers. As it 
was, your readers will remember that the balls of the 11l-in. guns 
of the Monitor shattered the Merrimac so seriously that she never 
ventured under fire again. ‘lhis was precisely the work for which 
Captain Ericsson planned these vessels; and to it their revolving 
turrets and the pilot house directly above it, so that the commander 
cold at the ene panes direct the oe and manceuvre the craft 
itself to vantage were especi adapted.— New York 
Correspondent of the Manchester Eveniner.” 





8. Osborne, and a few experiments were tried the other day at Wim- 
bledon for the purpose of testing the fitness of this weapon for 
extensive introduction into the army. In appearance the rifle so 
converted differs little from the ordinary Enfield. ‘There is no lever, 
either lateral or vertical, to catch in anything; the only visible 
mechanism is a hinge upon the barrel, some four inches from the 
stock. ‘I'he intermediate portion of the tube forms the breech-load- 
ng chamber, and turns upwards on this hinge when it becomes 
requisite to load. The locking device is simplicity itself, and so 
coutrived that the hammer cannot fall upon the nipple unless the cham- 
ber is in its proper place, thereby enabling thearm to be put into 
tne hands of recruits. It was shown tiat converted Enfields could 
either be loaded from the breech or from the muzzle, as occasion 
required, and that if both cartridges and ramrod failed the gun would 
still be useful, as the chamber might be replenished from an 
ordinary powder flask, in which case the bullet would act as a ram- 
rod. Assumins that the advantages of the weapon as an arm of 
precision are retained—and it is not easy to see how they can fail to 
be, when the chamber is actually a portion of the original barrel— 
the general application of Mont Storm’s principl-, or something of 
the same nature, to the military weapon, must clearly take place at 
no distant day. A soldier armed with such a rifle—the same in all 
respects save the facility of loading, as before its conversion—will be 
more than three times a match for an enemy carrying a mere 
muzzle-loader. The cost of re-arming the nation, which the War- 
office and the House of Commons naturally shrink from, is reduced 
to a minimum, if at an outlay of a few gs upon each we can 
turn our present weapons into efficient breech loading rifles. 
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Tuts invention, a communication to George Henderson, of , 


Mincing-Jane, consists in a combination of parts by which some of | opened by the cam L 2, which allows the steam to pas 


the steam generated may be used in two or more cylinders in 
succession without that back pressure on the piston in the first 
cylinder which has heretofore resulted when using steam expan- 
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closed, and the va!ve I. V 2 on the other side of the cylinder C 1 is 
s through the 
valve R V 2 into the accumulator A 2; the steam in cylinder C 1 and 
in the accumulator A 2 becomes equal in pressure. Thus having 
allowed the steam that was in cylinder C 1 to expand to three times 





sively in two or more steam cylinders. The combination is such | its original volume, the valve E V 2 closes, aud the valve EV 3 is 


that each of the steam cylinders is capable of being put in com- 
munication with a condenser, or with the outer atmosphere, on one 
side of the piston when steam is being admitted into the cylinder 
on the other side of the piston, ‘lo accomplish this the steam is 
expanded from the first steam cylinder into a vessel or accumulator, 
from which the steam is supplied to another steam cylinder, the 
communication between the first steam cylinder and the accumulator 
being closed by a suitable valve when steam from the accumulator is 
being supplied to another steam cylinder. ‘The working of the 
machinery is such that on opening the exhaust from the first steam 
cylinder, the steam expands into the accumulator of an additional | 
steam cylinder and then to the condenser, if only one additional 
cylinder be employed; but if more than ons additional steam 
cylinder be used, then the exhaust, having been opened to the first 
accumulator, it is cut off therefrom, and the exhaust steam is then 
allowed to expand into the accumulator of a second additional steam 
cylinder before the exhaust of the first cylinder is allowed to pass to 
the condenser. It is preferred to employ two accumulators and two 
additional steam cylinders. 

Fig. 1 isa plan of a combination or arrangement of machinery 
according to the invention, wherein two accumulators and two 
additional steam cylinders are employed with tbe steam cylinder, 
which receives its supply of steam direct from the steam boiler ; 
Fig. 2 is a longitudinal section thereof, taken through the line A, B, 
in Fig. 1; the section Fig. 3 is taken through the ‘ine ©, D, in 
Fig. 1; and Fig. 4 is a transverse section taxen through the line 
E, F, in Fig. 1. 

In the arrangement or combination shown the three piston rods, 
by suitable connecting rods, give motion to a crank shait, but it will 
be evident to an engineer that the mode of transmitting the power 
of engines when combined according to this invention may be 
greatly varied. It should be stated that the construction of the 
valvesemployed may also be variel. Figs. 'show one of the valves and 
grating RV 1 and R,V‘2; Figs. 6 show one of the cams for working 
the valves EF V 1 and 2 V 2; and Figs. 7 show the cam for working 
the valve E V 3. ‘These figures are on a larger scale than the 
previous figures, (1, C 2, C 3. are three steam cylinder; A 1, A 2, 
are accumulators; W V1, W V 2, W V3, arethe working valves 
of steam cylinders; E V1, V 2, are the stesm equalising valves ; 
E V 3, exhaust valve to condenser; RV t, R V 2, are self-acting 
or keep valves on the receiver passage; S V 1,8 V 2, are stop 
valves on condenser and air-pump passages; S V 3,8 V4, are 
steam stop valves to cylinders; 1, lL 2, are cams for working the 
steam equalising valves; L 3 is a cam for working the exhaust 
valve to condenser; M', M2, M3, are condensers. ‘Ie stexm enters 
cylinder C 1 from the steam boiler through the valve W V 1, anc 
having moved the piston at the highest pressure required in the 
ordivary manner of steam engines, it is then allowed to leave the 
eylinder by the exhaust port common to all high-pressure engines, 
just before the piston reaches the dead point, and is exhausted into 











the belt of the cylinder, the valve E V 1 being in close connection | 


at that moment is opened by the cam IL 1, so as to allow the steam 
to pass through valve R V 1 into the accumulator A 1, which it is 
preferred should be equal in size to the steam cylinder, but this is 
not essential. The steam in the accumulator A 1 becomes equal in 
pressure with that in the cylinder C 1, the valve E V1 is then 


| opened by the cam L 3, which allows the steam in cylinder C 1 to 


enter the condenser M1; the action then is the same as in an 
ordinary condensing engine, thus terminatiug one half stroke of 
the main steam cylinder. In the case of non-condcnsing steam 
engines the valve IE V 3 can be opened to the atmosphere. The 
action of accumulator Al and cylinder C 2 are as follows:—The 
accumulator A 1 having received its charge as above mentioued, the 
valve S V 3 being open when the engine is at work, the steam 
passes from the accumulator A 1 through the valve W V 2 into the 
cylinder C 2, and after impelling the piston to the end of that 
cylinder is exhausted iuto the condenser M 2 in the ordinary manner 
of condensing engines, or may be exhausted into the atmosphere. 
The action of accumulator A 2 and cylinder C 3 are the same as in 
A land C 2. 





Tne American Iron Craps.—On one point, and upon that, 
too, which concerns you the most, all the authorities here agree, 
i.e, the superiority of the Monitor type of iron-clads over 
all others is settled. The fact that neither of the two Monitors 
which were in range of the Atlanta's heavy Brooks’ gun re- 
ceived a single shot, is a strong argument in favour of the 
small target which they exposed to the enemy’s fire, aul no 
one supposes fora moment that they would have been disabled 
had they been struck by all the shot discharged at them with such 
a maliciousintent. To the gentlemen who reported the result of 
the engagement to Captain Worden, who, you will remember, fought 
the Monitor in the engagement with the Merrimac, that officer 
remarked that he was not in the Jeast surprised. As against any 
other style of iron-clads yet devised he considered the Monitors 
virtually impregnable, and he added that he would not have the 

| slightest hesitation in placing any one of the vessels which entered 
Charlestown Harbour alongside your Warrior or Black Prince, for 
he felt perfectly coufident that they would not withstand the 450- 
pound shot for half an hour. Captain Drayton, of the Passaic, 
mode virtually the same remark, and the modesty and bravery of 
both these commanders is sufficient demonstration that neither of 
them gave utterance to anything else than their firm convictions. 
You may judge whether the Government has a firm faith in the 
Monitors from the single significent fact that there are no less than 
41 of this class of vessel in course of construction, all of them 
improvements upon those now afloat, and some of them are designed 
to make from ten 10 twelve miles per hour. One of this description 
ix so far advanced that it will probably be launched in September. 
The Navy Department, I have every reason to believe, feels per- 
fectly assured that with a Monitor guarding the entrance to each 
of the harbours, it would be impossible for a hostile fleet to force an 
entrance ; and by the time enough are built to station one at every 
important point along the coast, vessels of the same class, capable 
oi sea service, will also be nearly completed. With the progress 
which the Government is now making in the matter of iron-clads, it 
will not be many months before its superiority will be established 
beyond dispute. Indeed, it seems as though it had already gained 
astart which places it beyond competition. Last winter and spring, 
while Mr. Stimers was labouring night and day to complete the 
| nine or ten Monitors now afloat, Secretary Fox almost daily pressed 
‘ him with the inquiry why it was that the Confederates, with their 
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limited facilities, could turn out iron-clads more rapidly than the 
| Federal Navy Department seemed able to do with the entire resources 
| of ‘the country and of the world at its disposal. Mr. Stimers invari- 
ably replied that if the Monitors had ever an opportunity to meet 
tbe Confederate iron-clads in a fair sea fight, it would quickly 
appear that the inferiority of their work accounted for the extraordi- 
nary expedition displayed in their construction; and the evert 
has certainly vindicated his prediction most fully. One other item 
about the Federal iron-clads and IT must postpone further discussion 
of this interesting topic for the present. A great deal of curiosity 
is felt regarding the destination of the famous triple-turretted Moni- 
tor Roanoke, which was put in commission a few days since. L 
have it, on the very best authority, that she is to go to Fortress 
Monroe, where she will play the part of guard-ship, so as to 
relieve the two Moniters now there from that irksome duty. There 
is an imperfection in the machinery of the Roanoke, which renders 
it somewhat unreliable, but an attempt to remedy it would take 
her out of the service for too long a time, so the authorities have 
| concluded to make the best possible use of her, by sending her to 
the point which I have named, where there is not likely to be a call 
| for any remarkable display of activity at present, unless the rams 
now building at Richmondshould undertake to test her metal.— New 
York Correspondent of the Manche:ter Examiner. 

Zixc Roitxe.—A prospectus has been issued of the Metropolitan 
Zine Rolling Company, with a capital of £100,000 (of which one- 
half is to be first put forth), in shares of £10. The object is to 
establish in London, upon an efticient scale, rolling works for the 
production of sheet zinc and copper, the demand for which is steadily 
increasing. Arrangements have been made for the rental of premises 
adjoining the City-road-basin, and also for the purchase of the 
whole of the machinery of the Mines Royal Copper Company. 

Cana Steamboat Cumneys,—At the Hertford Assizes, on Friday 
last, Messrs. Longman and others obtained a verdict for £707 
against the Grand Junction Canal Company, as the amount of 
damages caused by the burning of a large quantity of paper stock 
believed to have been set on fire by a spark thrown from the chimney 
of one of the company’s steamboats. As in the case of Freemantle 
v. the London and North Western Railway, there were several 
| Witnesses to prove that the chimney could uot, by any possibility, 

have emitted sparks. The witnesses for the company, however, 
among whom was Sir Charles Fox, stated that, though “ out of 
deference to the prejudices of the agricultural districts,” precautions 
against the emission of sparks were sometimes used in agricultural 
steam engines, they had for the most part ceased to be used in 
railway locomotives. 

Nava anp Orpyance Marters.—In the House of Commons ou 
Monday evening, the Marquis of Hartington stated, in reply to Sir 
J. Hay, that he could not tell when the experiments with the Arm- 
strong and Whitworth guns would take place, as there had been 
come delay in completing the guns. In committee of the whole 
House a resolution was agreed to, authorising the Government to 
raise the sum of £650,000 through the Bank of England, as provi- 
sion for the expeuses of the fortitication of the dockyards, arsenals, 
and the harbour of Portland. ‘The House ther: went into committee 
on the Fortifications Lill, Sir M. Peto moved to omit from the 
schedule of works the items of £25,000 each for three forts at Spit- 
head. After a long discussion, in which the whole question of 
floating batteries and fixed forts and of iron-plated slups against 
improved artillery was fully discussed, the committee divided, when 
Sir M. Peto’s amendment was rejected by a majority of 135 to 52, 
The Government have ordered 8,000 Whitworth rifles for the use of 
the battalions of the Rifle Brigede and of the 60th Rifles. 
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TO CORRESPONDENTS. 


Notice.—A SprEcIAL EpItIion of THE ENGINEER is 
published for FoRe1GN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

* * We shall publish next week a Double Number, con- 
taining the Index to our Fifteenth Volume, including a com- 
plete classified list of all the Patents published during the 
last six months. Price 1s. ; stamped, 1s, 2d. 

*,* Owing to an unusual pressure of Advertisements, many of them 
received at too late an hour to permit of our preparing a larger sheet for 
our stumped edition, we are compelled this week to materially curtail our 
usual list of Patents. The omission will be made good in our next. 

*«* Covers for binding the volume can be had from the publisher, 


price 2s, 6d. each. 





A. B.—On’y (if at al’) from the Secretary of the Institution, Newhall-street, 
Birmingham. 

T. W.—The principle of Giffurd’s Injector was discussed in several nunbers 
of THE ENGiNERK towards the end of 1859 and in 1860. 

A. M. (Manchester).— We can only recommend you to study, although we do 
not know what your present acquirementsare, and cannot, therefore, advise 
you exactly what branches to take up. 

C.J. W.—We know no reason why a horizont +l engine will not answer the 
purposes of a flour mill, and we are under the impression that horizontal 
engines are to be put up im the City Mills, 

V. W.—Many patents are granied covering two inventions differing to the 
extent of * »team engines and fire bars.” The patent once vranted, could 
never Le over:hrown on the mere ground that it embraced tivo inventions. 





FAULDING’S LOCOMOTIVES. 
(To the Editor of The Eagwneer.) 

Sir,—Respecting Mr. Fauldinz’s locomotive, -lately illustrated in your 
paper, I should like to ask how the crank pins can be expected to 
maintain their proper relative positions without throwing excessive 
strain on the piston rods, in the absence of any side rod, the driving- 
wheels and pistons being apparently independent of each other? Also, 
how the piston-rod glaud is got on if the rod is made as shown ? 

Rath, July 2ad, 1-63. Puivip BRanaM, 

_— 
PATENTS. 
(Te the Editor of the Engineer.) 

Sir,—I have been expecting Mr. Hawes’ reply to Mr. Latham’s letter, 
recently inserted in your columns, and, as a member of the Society of 
Arts, having an interest in patents and inventions, | would ask to be 
allowed to state that it appears to me, since it has now become quite the 
tashion for those high in authority at John-street, Adelphi, to dispute the 
soundness of the policy of our patent system and malign inventors, to 
high time that the members of the Society of Arts and the public should 
be informed whether these views are those really professed by the govern- 
ing body of that society, and whether that jety, which is named as one 
for “The Encouragement of Arts, Manuf; and Commerce,” holds 
it asa maxim that the true way of encourag' e arts and manufactures 
is to deprive the improvers of the arts and manufactures of the property 
in their improvements. ‘This being a vital question, and Mr. Hawes 
being now elected chairman of the Council of the Society of Arts, I have 
been led to trouble you with the ubove. A MEMBER. 

July 14th, 1863. 









THe ENGINEER can be had, by order, from any newsugent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and si 
will be made, ye of 9 sixpence per annum 
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Advertisenents cannot Le guaranteed insertion unless delivered before seven 
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THE DEFENCES, 


THE prompt rejection, by the House of Commons, the 
other evening, of Sir Morton Peto’s amendment denying 
further permanent fortification to the Spithead channel, 
must have given satisfaction to the whole country. Next 
to the metropolis itself, Portsmouth, of all places in the 
kingdom, should be the most effectually protected against 
invasion. Jt would otherwise offer the strongest possible 
temptation to an enemy, and it would be impossible to 
measure its loss to ourselves. All this will be admitted by 
everyone, and yet there are those who insist that it is 
useless to erect permanent fortifications for the protection 
of this our greatest naval cstablishment. The proposed 
forts will be 2,200 yards apart, and as vessels, attempting 
an entrance, could thus keep 1,100 yards between them- 
selves and the embrasures opening upon them, and as thick 
iron plates (with which, it is to be presumed, the hostile 
fleet would be mailed), have not yet been penetrated at 
1,100 yards’ range, there is no use, Sir Morton Peto and a 
few others believe, in having forts at all. Happily, the 
question, in this case, at least, is now placed beyond the 
need of further argument, but it is still likely to arise again 
in connection with the further protection of other important 
points upon our coasts, and the relative merits of forts and 
ships may, therefore, be briefly considered upon general 
grounds. 

In the first place, a fort may be so protected by armour- 
plates as to be absolutely impregnable to any guns what- 
ever, no matter how short the range. It is proposed to 
cover the Spithead forts with 10-in. plates, and Sheffield 
can now produce rolled plates a foot thick. With these, 
and massive granite behind them, it is uselcss to speculate 
upon the powers of any hostile gun directed against them. 
The forts, therefore, are absolutely safe agaiust the ordi- 
uary means of attack by sea; whereas we must suppose 
that a plated ship may at any time be overmatched by 


another plated ship of the same or greater weight. Ships 
can never carry plates of the thickness which may 

applied to a fort, and ships can never carry guns of the 
weight which may be mounted in a fort; for on land 
there is no limit to the weight which may be borne, 
either in platesor guns. The ship, therefore, may be easily 





destroyed from a fort, whenever the former may venture 
within a radius of, perhaps, 800 yards, the distance at which 
a Whitworth gun has already punched a 7}-in. plate. With 
forts, therefore, on the Horse Sand, No Man’s, and Sturbridge, 
the practicable channel is narrowed to 600 yards or less. 
If, then, in the middle of this channel a heavy block ship 
be moored, her sides plated with 10-in. iron, and pierced 
for a few guns throwing the heaviest practicable pro- 
jectiles, the chances of a successful entrance, or, indeed, of 
an attempt, would be greatly lessened, for the entire defence 
would certainly be more effective than that supplied by 
half a dozen of the heaviest iron-clad ships. A block ship 
may be made to be almost as effective as a permanent fort 
on shore. An iron hull, 440ft. long, S0ft. wide, and floating 
1d5ft. deep, would displace 15,000 tons, of which not more 
than one-fourth would be required for the weight of the 
hull itself, leaving upwards of 11,000 tons for plating, guns, 
&e. Noone, however, would wish the whole detence of 
Portsmouth to depend upon forts and block ships; but no 
one, on the other hand, can deny that these would constitute 
most important defensive works, and that, in the event of an 
iron-clad being crippled by an enemy, the shelter of friendly 
guns would be of immense value. We can, too, construct forts 
and block ships without even the appearance of a menace 
against other powers; and in so doing we should not, 
therefore, be stimulating other nations to fresh eflorts to 
maintain a naval equality with curselves. It would require 
hardly less than a hundred of the heaviest iron clads to 
form anything like a tolerable protection to our coasts ; but 
what might we not expect from other powers were we to 
commence such a fleet, even without intending it for any 
service other than that of defence at home ? 


The debate on the Spithead forts brought out several ad- 
missions of the imperfection of the Armstrong guns. In 
one way and another there is not much doubt that at least 
three millions have been spent upon these weapons; and, 
as Mr. Osborne said, we have not probably yet obtained a 
gun rating above a 40-pounder of which we can say what 
it is really worth. ‘The Government, he said (and the 
statement was not denied), had given up the 100-pounders as 
failures. The manufacture of these- and, indeed, of all 
wrought iron guns—has ceased at. Woolwich, where work- 
men, trained at great cost, are now being discharged by 
wholesale. The 300-pounders, as the 104-in. guns were 
called, succumbed under the heavy charges with which 
they were fired, and it is by no means certain that our 
present wrought iron ordnance is capable of defending 
Spithcad. ‘The rifled guns have, thus far, been made with 
wrought iron internal tubes. Wrought iron being compara- 
tively soft, iscompressed under the tremendous percussion 
of heavy charges of powder exploded against it, and 
under great resistance. ‘This compression leads either 
to the early cracking of the internal tube, or: to the 
enlargement of the bore and the transmission of an undue 
strain upon the outer coils. An Armstrong gun thus 
cracl:ed open through the outer coil on the occasion of the 
recent trials at Shoeburyness, although nothing was said 
of the failure in the lengthy account which the Zimes gave 
of the destruction of Mr. Clark’s target: Since; h@wever, Sir 
William Armstrong has ceased to control the manufacture 
of our guns, steel is being employed instead of iron for the 
internal tubes, and a metal combining the tensile strength 
of steel with the tenacity or toughness of iron will pro- 
bably yet be employed for the outer coils. With this im- 
proved construction, the abandonment of every attempt to 
load heavy ordnance at the breech, and with the adoption 
of a system of rifling wherewith the same gun may fire 
either round or elongated shot, according to circumstances, 
we may yet hope to render our seaport towns secure against 
even the possibility of a successful invasion, 


THE INVENTION OF THE SCREW PROPELLER. 

THE question of ‘“‘ Who invented the screw propeller ?” 
will be raised bye and bye, and it will be found that it is 
not so easily answered. Indeed, it was raised long ago, and 
different inquirers were possibly satisfied with the different 
answers given at the time; yet nowhere, as far as we are 
aware, is there upon record a continuous account of the 
various inventions and efforts which have resulted in the 
introduction of the screw propeller into the navies and 
mercantile marines of all maritime nations. 

James Watt, nearly a century ago, proposed a spiral oar 
in contradistinction to ¢wo wheels as a propeller for a canal 
steamer, which, however, was never constructed. His pen- 
and-ink sketch, reproduced in Muirhead’s “ Life of Watt,” 
shows something more nearly resembling an auger than 
anything else—indeed the very form of screw afterwards 
patented by Mr. Smith, and indeed patented also by 
Lyttleton as long ago as 1794. In the year 1800 a Mr. 
Shorter patented something very like the two-bladed screw 
propeller now used, It wus to be fitted with two or more 
tans, like those of a windmill, and, as steam had not then 
been applied to navigation, manual or animal power was to 
be employed. ‘The propeller was to be fixed to the end of 
a shaft or spar thrown overboard from the stern, the outer 
end being supported at the proper depth by means of a 
floating buoy, the shaft in the meantime being driven 


through a universal joint so as to work at any required | 


pitch and also at almostany avgle with the keel, thereby 
answering the purpose of a rudder. The scheme was an 
impracticable one, so far as the useful application of the 
propeller was concern d, but there was, after all, the 


foundation of a useful invention. One of the next among | 


those who sought to introduce the screw propeller, almost, 
indeed, before the paddle wheel had come into use, was 
Richard ‘frevithick. His patent of 1515 describes the 
screw propeller with considerable minuteness. It was to 
consist of ‘a worm, a screw, or a number of leaves placed 
“ obliquely round an axis, similar to the vanes of a smoke 
“jack, which worm, screw, or vane shall be made to 
“ revolve with great speed, having the axis in a line with 


“ the required motion of the ship, boat, or other vessel, or | 
“ parallel to the same line of motion. ‘The obliquity of the | 


“ thread of the worm, screw, or leaves, admits of consider- 
“ able variety, according to the degree of velocity given to 
“ it and speed required, and according to the power with 


“ which it is driven ; but as a general medium I by prefer- 
“ ence contrive that the thread of the screw at its outer 
“ edge shall make with its axis an angleof about 30 deg. 
“ This worm is in some cases to revolve in a fixed cylinder 
“and in others to revolve together with the cylinder, simi- 
“ar to the screw of Archimedes, but generally to revolve 
“inthe water without any cylinder surrounding it. This 
“worm or screw may be made to revolve in the water at 
“ the head of the ship, boat, or other vessel, or at the stern ; 
“ or oné or more wormsmay revolve on each side of the vessel 
“as may most conveniently suit the peculiar navigation on 
“which the ship, boat, or-vessel is to be employed. In 
“ some cases when the screw is to work at the head of a ship, 
“it is to be made buoyant and move ona universal joint 
“ at the end of an axle turning in the bow of the ship, in 
“ order that the serew may accommodate itself to the un- 
| * evenness of the waves.” ‘Thus, although ‘Trevithick had 





"| not possibly hit upon the short screw (although his allusion 


| to the vanes of u smoke-jack would go to show that he 
had), he had schemed a number of forms and applications 
of the screw which have been the subjects of a good many 
subsequent patents, and his specification describes the pro- 
| peller in at least as practicable a form as any patented 
| down to the date ot Captain Carpenter’s patent. After 
Trevithick we come to the name of Mr. Wilson, the _part- 
ner of Mr. Nasmyth, at the Bridgewater Foundry, Patri- 
croft. Mr. Wilson states that his attention was turned to 
the screw propeller when a boy, or as early as 1808, 
Between the years 1812 and 1825 he experimented witha a 
small model, and in the next two years witha larger model. 
In 1827 the Karl of Lauderdale brought the invention 
before Government, who rejected it. It was exhibited 
| before various societies, and noticed in the Edinburgh 
newspapers. lIietween the years 1828 and 1832 it was 
exhibited in motion on the Union Canal and in the Firth, 
off Leith. ‘The Royal Scottish Society of Arts appointed an 
influential committee to examine and report upon the 
working of the screw in a small boat fitted up at Leith. The 
screw was turned by men working upon double winches. 
The propeller was of the short two-bladed variety, and, 
with the exception of the junction of the jans with the 
boss, nearly identical in form with many good propellers 
now used. (Models formed exactly like the propellers now 
in use appear to have been previously tried by Mr. Wilson.) 
‘he committee’s report was very favourable, pointing 
out the advantages of the propeller for ships of 
war, and recommending its trial upon the large 
scale and with reference to its adoption by Govern- 
ment. The Society’s silver medal was awarded to Mr. 
Wilson, and the committee of the Society, including 
Sir Thomas Dick Lauder, Mr. Robert Stevenson, C.E., of 
Edinburgh, and others, brought the subject again under 
the notice of Government. Mr. Wilson’s invention was 
referred to Messrs. Oliver Lang, R. Abethell, Lloyd, and 
Kingston, and their report, of September 17th, 1833, con- 
demned it ¢% toto,’ Fortunately for Mr. Wilson, who had 
not taken out a patent, he soon found better occupation, at 
Patricroft, than in struggling against official opposition to 
hig invention. 

“Messrs. Steadman and McCririck, of Irvine, in Ayrshire, 
also experimented with screw propellers, bringing them 
before the Royal Scottish Society of Arts, in 1829, 
and the Society of Arts, London, in 1830. The 
models were seyn here by Andrew Smith, who soon 
afterwards took outa patent, and who is understood to have 
rendered some assistance to, and to have afterwards been 
associated with, Mr. F. P. Smith in working his patent. 
The last named gentleman patented and experimented 
with a long single thread screw of two turns in 1836, and 
discovered, in 1837, by the accidental breaking of one turn 
of the screw, that it was all the better for being short. A 
single thread screw, with a single turn, was fitted to the 
Archimedes in 1839, and a double thread screw, of half a 
turn, in 1840. This was also fitted to the Rattler in 1843, 
and in thesame year a double thread screw, with a quarter 
turn, was applied to the same vessel. The short screw, with 
one-sixth of a turn, was not finally adopted until 1845, 
although Captain Carpenter had patented the same form 
(previously worked by Wilson) in 1840. Eviesson’s _ pro- 
peller was of the smoke-jack class patented by Trevi- 
thick, while Mr. Woodcroft’s was remuerkable only for the 
increasing pitch. Lowe’s and Blaxland’s screws have never 
been copied. 

As to who introduced the screw propeller into use there 
can be no doubt. Mr. F. P. Smith certainly acted as its 
sponsor, and was so fortunate as to secure the co-operation 
of Messrs. Kennie, the engineers, and Messrs. Wright, the 
bankers. ‘That his screw, as described in his patents, was his 
own unaided invention, there need be no doubt. Asultimately 
adopted, it was greatly indebted to the improvements of 
others. It is really true that in the case of many useful in- 
| ventions, the qualities necessary to bring them into use are 
| even more to be admired than those to which their discovery 

may be attributed. Judged by the standard of successful 
| introduction, we owe more to Mr. Smith than to uny in- 
| ventor who had gone before him in the attempt to apply 
| the serew propelier to navigation. 
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Earty Locomotrves.—It is hoped to obtain the Novelty locomotive 
for keeping in the Museum of Patents, South Kensington, This 
engine, we believe, is still at Liverpool, where it has rewained since 
the memorable trial at Rainhill. We have received from Mr, John 
Dixon, C.E., Chief Engineer of the Stockton and Darlington Kail- 
way, photographs of several of the first engines used on that live, 
Tbe * Locomotion, No. 1,” still preserved in state on a stone mound 
at Darlington, was built by George Stephenson in 1825, It has the 
single flue boiler, two vertical cylinders, one to each pair of wheels, 
parallel motions, &c. The Middlesborough, still at work on a 
branch line, is a very antiquated specimen, with outside steeply- 
inclined cylinders, six coupled wheels, and a return flue boiler of the 
kind adopted by Hackworth in the Sanspareil. The Adelaide aud 
Wilberforce, the former now driving a mill for grinding brick clay, 
have six coupled wheels and vertical cylindgrs, the counecting rods 
working downward upon a separate shaft, from which the wheels 
are driven. ‘The boiler has a single 2-ft. flue with fifty-three small 
tubes returning on each side, the chimney being at the same end as 
the fireplace. One of these engines was built by Stephenson, the 
' other by Hawthorn ; both in 1832. 
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Grants of Prsvisional Protection for Six Months. 

758. Jous Muirk HETHERINGTON, Manchester, ‘‘ Improvements in machinery 
or apparatus for combing cotton and otaer fibrous materials.”— Petition 
recarded 21st March, 1563 

1835. Fraxcis RKopeat Pitz, Frederick-street, Hampstead-road, Middle- 
sex, “Improvements in the mole of proljucing ornamental surfaces, 
applicable to the general purposes of decoration.”—Petition recorued 28th 
May, 1563. 

1357. Evwarp Tuomas Hueunes, Chancery-lane, London, “ Improvements 
in apparatus for the transmission of motive power.”—A conununication 
from Thomas Luders, Rue Gaiilon, Paris. —Petition recorded 30th May, 

1863, 

1395. Mme. Veuve Leon pe Wail.ty, Pari:, “ An improved method of 
preserving carpets from the effect of dust.”—Petition recorded 4th June, 


1411, James Hogs, jun., Fleet-street, London, “Improvements in the 
mannfacture of show cards."—Petition recorded 8th June, 1863. 

454. Cuantes Louis Van Tenac, Tredegar, Monmouthshire, South Wales, 
* An improvement in railway wooden sleepers,”—A ication from 

Jean Arthur Granet, Rue Laflitte, Paris.—Pctition recorded 11th June, 





1 

1484. Aime Menv, Petit Talard, near Saint Malo, France, “ An improved 
helm for working the rudders of ships or vessels.” — Petition recorded 13th 
June, 1863. 

1492. Joun Fornester, Burslem, Staffordshire, “Improvements in the 
manufacture of bricks, quarries, slabs, tiles, eurthenware pipes, and 
other earthenware or ceramic articles."—Petition recorded 15th June, 


18638. 

4602. Fraxcis STANTON WILLIAMS, Boston, Suffolk, Massachusetts, U.S., 
** An improved apparatus for shaping plastic materials and hot but not 
melted metals by means of pressure, percussion, or rolling.”—A commu- 
nication from Elbridge Wheeler, Marlborough, Middle-ex, Massachu- 


» U.8. 

1608, Josera Srser# and WittiamM Mason, Leeds, “ Improvements in 
apparatus for removing the bran or outer skin trom wheat and other 
grain.”—Petitions recorded 16th June, 1863. 

1618. WittiamM Cxorts, New Lenton, near Nottingham, ‘ Improvements 
im the production of fabrics by lace machinery, and in means or apparatus 
employed therein.” —Prtilion recorved l7th June, 1863. 

1426. WitLiamM Scowcrort Lowe, Disley, Cheshire, and Joun CureTnaM, 
Oldham, Lancashire, ‘* Improvements in self-acting mules for spin- 
ning cotton and other fibrous materials,”"—Petition recorded 18th June, 








18635. 

1634, SAMUEL MipbLEToN, Newtown Cottage, Hants, near Newbury, Berk- 
shire, ** Improvements in the manufacture of iron or other metal shoes, 
and in the method of securing the same to the hoofs of horses and other 
animals without nails."—Petition recorded 19th June, 1863. 

1548. Purieré Fassio, Rue des Orangers, Nismes, France, *‘A new method 
of connecting several fire-places with one chimney.” 

1660. James Booru, jun., Hali ax, Yorkshire, “* Improvements in winding 
machines.”—Petitions recorded 20th June, 1563, 

1690, THxoruiLus Repwoop, Summerfield Works, Lower Homerton, Mid- 
diesex, ‘* Improved apparatus for straining or for mixing and straining 
liquid and solid substances.”—Petition recorded 24th June, 1803. 

1600, Tuomas Paar, Adelphi-terrace, London, ** Improvements in horse- 
shoes and in their fastenings.” 

1602. Rosext Musust, Coleford, Gloucestershire, “ Improvements in the 
manufacture of iron and steel.” 

1604. Henny Gairritit Craig, Passage West, Cork, “Improvements in 

hinery for facturing or preparing iron and other metal plates for 
shipbuilding and other purposes.” 

1606. ALFR«D Watson, King-street, London, “An improved fastening.”— 
Petitions recorded 25th June, 1863. 

1608. ALyaep ‘TuLrix, Manchester, ‘‘ Improvements in machinery for 
stretching and drying fabrics.".—A communication from Alexandre For- 
tuné Tulpin, Rouen, France, 

1610. GorrLike Boccivs, Heurictta-street, London, “ An improved compo- 
sition suitable for the manufacture of cindles and other like articles, 
ope of pomatum, and an improved wick for burning with such composi- 

jon. 

1612. Joun Grirritis, Derby, “Improvements in machinery for puddling 
iron and steel."—Petitions recorded 26th June, 1863. r 

1616. WiLLiAM BrapsiiAW and JaMes Brapsuaw, Blackburn, Lancashire, 
** Improvement in looms for weaving.” 

1618. Joun Cuartertox, Highbury, Middlesex, “Improvements in 
lining iron and other tubes and hollow vessels, and in manufacturing 
corrugated tubes of plastic materials."—Petitions recorded 27th June, 
1863. 

1620. WitLtAM ANDREws, Gresham House, Old Broad-street, London, “ Im- 
provements in apparatus for insulating electric telegraph wires.” 

1622, Lucian kzea Hicks, New York, U.S., * An improvement in ink- 
stands.” — Petitions recorded 29th June, 1363. 

18624. Louis FRANCOIS AUGUSTE BAKON MAKULAZ, Guéret Creuse, France, 
“ Improvements in the manufacture of combs.” 

1626. Jossri Simpson, Dariaston, Staffordshire, ‘* Certain improvements in 
fron hurdles and fencing.” Hd 

16v8. ALEXANDER K RENE Ricuarps, Berners-street, Oxford-street, London, 
“Improvements in ordnance and fire-arms, and in projectiles to be used 
therewith.” 

1€30. ALFRED SitvestRR, Clapham-road, Surrey, ‘Improvements in appa- 
ratus to be used in the exhibition of dramatic and other like perform- 
ances.” — Petitions recorded 30th June, 1863 

1634. THOMAS ALLisTON, Euston-road, Loudon, and Ricitarp Swirt, Hardy- 
terrace, Hounslow, Middlesex, *‘ An improved mode of, and apparatus for, 
manufacturing metallic joints for bedsteads, and the application of such 
joints to certain parts of bedsteads ” 

1638. Ronent CaLvert Cuariam, Walker, Northumberland, ‘ Improve- 
ments in the manufacture of hyposulphite of soda, sulphite vf soda, and 
sulphite of lime.” 

1640. Joun Harvey and James Samvet Harvey, Hanover-square, New- 
castle-on-Tyne, ‘ Improvements iu machinery for cutting tobacco into 
cakes suitable for the press.” 

1642. HinaM Hurciinsoy, Rue Notre Dame des Victoires, Paris,‘ Improve- 
ments in boots and shoves.” 

1644. James Cote and James Cog, jun., Coventry, Warwickshire, 
—— in looms for weaving."—Petitions recorded 1st July, 











1650. Frepenick Ransome, Ipswich, Suffolk, Improvements in coating 
or preserving iron ships or vessels, or iron used for other purposes.”—Pe- 
tition recorded 2nd July, 1863, 





Taventiovs Protected for Six Months by the Deposit of 
Complete Specifications. 

1643, Groror Tomiinson Bousrigtp, Loughborough Park, Brixton, Surrey, 
“A new and ueful machine for preparing cotton, wool, or other fibrous 
materials,”—Acommunication from Cullen Whipple, Providence, Rhode 
Island, U.S8.—Deposited and recorded 1st July, 1863. : 

1067. HENkI ADRIkN KonNkViLLE, Rue du Mont Thabor, Paris, ‘* An im- 
proved machine constructed on self-moving principles for obtaining 
motive power.”—A communication from Jules Frang is Duhamel, Rue 
du Mont Thabor, Paris. — Deposited and recorded 4th July, 1363. 

1608. HENRI ADRIEN BoNNEVILLE, Rue du Mont Thabor, Paris, ** Improve- 
ments in the manufacture of telegraphic wires, and in the apparatus 
© nnected therewith.”—A communication from Gustave Fugtne Michel 
— Rue du Mont Thabor, Paris.—Deposiled and recovded 4th July, 

1690. Gronor Potrer REED, Massachusetts, U.S., “ Certain now and useful 
improvements in watches or timekeepers."—Jeposited and recorded Tth 
July, 1863. 








Patents on which the Stamp Duty of £50 has boan Paid. 
ae Ricuard Pout, Bolton-le-Moors, Lancashire.—Dated 9th July, 


ey FREDERICK AYCKBOURN, Mitcham Common, Surrey.—Dated 12th July, 
1751. WitutaM Barnett, Norton, near Stockton-on-Tees.—Dated 19th J uly, 


1795. Winuras Epwarp Taytor, Enfield, near Accrington, L ire.— 
Dated 2th Ju'y, 1860. ene 
4871. Wiuttam kowanp Newton, Chancery-lane, London.—A communica- 

wet Dated 2nd August, 1860, 
» CHARLES Gaky HILL, Commerce-square, High Paveme Notting- 
ham.—Dated lith July, 18C0, a one aceite 
1696. WitliaM ALLEN, Great Alfred-street, Nottingham, and Wu.uiaM 
gee N yo egg eh 13th July, 1860. 
; ED Vincent Newton, Chancery-lat Ou, ica- 
tion.—Dated 1ith July, 1860. ae te 
30st 4 — Mannan, sueaeoud. London.—Dated 12th July, 1860. 
. ARLES ANGE MARQUIS D’AUX afaye *aris,— 
: Deve eth July, 1:60. Q ‘AuxY, Rue Lafayette, Paris, 
670, GEoRGR Daviss, Serle-street, Lincoln’s-inn, London.— ica- 
tion.—Dated lith July, 1800. sit tiattia taiaaes 





Patents on which the Stamp Duty of £100 has been Paid 
1990, Atraep Lovis STANISLAS CliEy y ‘ 
CuENot, Clichy-la-Garenne, near Ports.—Desed Teed ay, 108 _— 
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1616. Witit1am Bripess Abas, Adam-street, Adelphi, Loudon. — 
July, 1856. 

1635. Sous Fow er, jan , Havering, Essex, and Wituiam Worsy, Ipswich. 
—Dated 10th July, 1856. 

1720. Ropert Richarpsoy, Great George-street, Westminster, and Jona- 
THAN EpWin Bitiups, Lianelly, South Wales.—Dated 2ist July, 1856. 
1766, Eowarp Lorp, Tuomas Loxb, AprauamM Loxp, and WILLIAM LokD, 

Todmorden, Yorkshire. —Dated 25th July, 1856. 





Notices to Proceed. 

577. OwgN MurRELL, Bethnal Green-road, Loudon, ‘‘Improved arrange- 
ments for generating steam in steam boilers and other vessels, and for 
heating the liquid contents thereof.” 

535. Joun Scott WELLS, Mount-strect, Nottingham, “ Improvements in the 
manufacture of stockings and other looped tabrics made in knitting ma- 
chines.”—Petitions recorded 2nd March, 18:3. 

637. THoMasS Epwakb SYMONDS, Adaum-street, Adelphi, “ Improvements in 
the apparatus for steering ships.” 

589. Rogext Saunpers, Croydon, Surrey, “Improvements in metal 
sheathing for ships aud vessels, aud in the securing of such sheathing 
thereto,” 





590. Georek Fossery Lyster, Liverpool, ‘* Improvements in mooring | 


buoys.” 

601. James Fouuarp, Leeds, “ Improvements in warp dressing, and in appa- 
ratus connected therewith.”—A communication from Peter Garvie, Zy- 
rardow, near Warsaw, Puland.—-Petitions recorded 3rd March, 1863. 


602. CHARLES Mark PaLMen and Jonn McIntyre, Jarrow, Durham, *‘ An | 


improved mode of applying and fastening metal sheathing to the bottoms 
of iron ships or vessels, and to iron for other uses.” 

603. JEAN Francois Gits, Antwerp, Belgium, ‘‘An improved furnace for 
the revivitication of animal charcoal.” 

607. Epwarp ALFrep Wunscu, Glasgow, Lanarkshire, N.B., ‘‘Improve- 
ments in treating seaweed, and in apparatus therefor.” — Petitions recorded 
4th Marc’, 1863. 

615. WitLiaM WuittLE, Smethwick, Staffordshire, ‘‘ Improvements in ma- 
chinery for the manufaccure of nails.” 

616. Tuomas THorston, Epwin Tuorxtox, and Rosert Trorytoy, El- 
land, Yorkshire, ** Improvements in machinery or apparatus for preparing 
wool or other fibrous substances for spinning.” 

617. Joun Cuintox, Percy-street, Tottenham Court-road, London, ‘ Im- 
provements in the construction of flutes.” 

623. SAMUEL Haut Foster, Tomas BUNNEY and JAMES ANDERSON, Lei- 
cester, “ Improvements in means or apparatus for the manufacture of 
looped fabrics.” 


624. Joun Mitter, Upwey, near Dorchester, Dorsetshire, ‘‘ Improvements | 


in horticultural buiidings and other glazed structures, part of which im- 
provements is also applicable to ventilating other buildings.” 

626. Tomas WrEstwoop Osborne, Aston New Town, Warwickshire, ‘‘ Cer- 
tain improvements in lamps.” 

632. WILLIAM Henry BUCKLAND, Barge-yard, London, ‘‘ Improvements in 
the mode of, and in the apparatus for, producing gas for illuminating and 
heating purposes, parts of which improvements are also applicable for 
increasing the illuminating aud heating power of ordinary lighting gas.” 
— Petitions recorded ith March, 1863. 

635. ALEXANDER WoopLaNps Makinsoy, Westminster, ‘‘ Improvements in 
locomotive and stationary engines.” 

2. Tuomas GeorGE Wrbs, Manchester, “ Improvements in the manu- 
facture of articles of pressed glass.”— Petitions recorded 6th Murch, 1863. 

648. Henri ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, ‘‘ A new 
arowatic vinegar for removing stains from cloth and other materials.”—A 
communication from Philippe Prudon and Edouard Cari Mantrand, Issy, 
near Paris. 

649. James IsueRwoop, Sharples, near Bolton, Lancashire, ‘‘ Improvements 
in working presses for making up yarns and bundles.” 





652. WituiaM Inouis, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements in | 


steam boilers and engines.”"—Pelitions recorded 9th March, 1863. 


662, RICHARD ARCHIBALD BROOMAN, Fieei-street, Loudon, * Improvements | 


= voltaic belts and bandages.”—A communication from Fiorent Babin, 

Paris. 

672. Josgru RensuaAw, Manchester, ‘‘ Improvements in machinery for 
dressing, raising, and brushing silk and cotton velvets, velvetcens, cords, 
plushes, and otuer piled fabrics.” 

673. WILLIAM RossetTer, Accrington, Lancashire, ‘‘ Improvements in back 
beam warping machines,” —Petitions recorded 11th Mureh, 1863. 

676. Louis Desens, Boulevart Bonne Nouvelle, Paris, **An improved bath or 
bathing machine, aiapted for deep water.’ 

677. WiuttAM CLARK, Chancery-lane, London, ‘‘ Improvements in breech- 
loading tire-arms.”—A communication from Charlies Auguste Cancalon, 
Boulevart St. Martin, Paris.— Petitions recorded 12th March, 1863. 

681. Joun Hakeis and Jo-sePi Butter, Pontypool, and Joun HENRY 
Frask&k, Lianvrechva Upper, Monmouthshire, ** Improvements in machi- 
nery for rolliug armour plates, bridge plates, boat plates, and other plates 
and bars of iron.” 

687. Joun Husky Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in fastenings suitabie for portions of harness and other purposes.”—A 
communication from Victor Gueldry, Paris.—Petitwns recorded 13th 
March, 1s 

694. Joserad Tancye, Birmingham, ** Improvements in portable hydraulic 
punching machines."”—Petition recorded 14th March, 1863. 

703. THoMas Winttam WILLETT, Charing-cross, London, ** Improvements in 
means for reeting and furling square sails of ships and vessels from the 
decks thereof.” Petition recorded Wth March, 1>63, 

715. Joun Cox, Gorgie Mills, Edinburgh, N.B.,** Improvements in swimming 
baths, and in apparatus for swimming, part of Which apparatus is applic- 
able to sailing or moving vessels in a circle.”"—Petition recorded 17th 
March, 1963 

750. Cuantes Pryse and Daviv Kirkwoop, Birmingham, ‘ Improve- 
ments in breech-loading fire-arms, part of which improvewents are also 
applicable to other descriptions of fire-arms.”—Petitwon secorded 2th 
March, i833. 

797. Joun Norton, Bray, Wicklow, Ireland, ‘‘ Improvements in projec- 
tiles or ignition missiles.”— Petition recorded 26th March, 1803. 


801. Joun GrRanTHAM, Nicholas-iane, Loudon, ** lmprovemeuts in appa- | 
ratus connected with machinery used in manufacturing compressed | 


fuel.” 

805. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in winding 
or copping frames.”"—A communication from Jean Jacques Bourcart, 
Boulevart St. Martin, Paris. —#Petitions recorded 27th Merch, 1863. 

839. WILLIAM CLAKK, Chancery-lane, London, * Improvements in pre- 
venting termentation in alcoholic and other liquids while drawing them 
from their containing ve-sels, and in apparatus for the same.”—a com- 
munication from Cuarles Pierre Laurens, Adolphe Pére, and Frangois 
de Trégewain, Boulevart St. Martiu, Paris. —Petition recorded let April, 


1863. 
845. WitLiAM Henry Puttiips, Nunhead, Surrey, ‘‘ Improvements in means | 


or apparatus for cleaning the bottoms of ships or other floating vessels.”— 
Petition recorded 2nd April, 1863. 

1241. AvaUsTUS WiLLIAM Horswann, Fitzroy square, London, ‘‘ Improve- 
ments In preparing colouring matters for dyeing and printing.” —Petitiva 
recorded 22nd Slay, 1363, 





1324. MicuakL Henny, Fieet-street, London, ‘ Improvements in apparatus 





for raising, forcing, and moving fluids. communication from Louis 

Coiguard, Buoulevart Saint Martin, Varis.—/etilion reorded i6th May, 

LSu3. 

1335. Francis Ropert Pitz, Frederick-street, Hampstead-road, Middlesex, 
“Improvements in the mode of producing ornamental surfaces applicabie 
to the general purposes of decorativn.” 

1330. CuaRLts EvGkyk Lagpericu, Paris, ‘‘ Improvements in watches.”— 
P. tition recorded 28th May, 1863. 

1409, ALFRED JAMes HOLLINGsworTH, Oxford-street, Southampton, Hants, 
** Anew or improved spirit compass with screw lever.’'— Petition recorded 
Sth June, 1863. 

1546. GeonGs HASELTINE, Southampton-buildings, Chancery-lane, London, 
* An improved oii more especially designed for mixing paints and colours, 
and new mode of manutacturing the same."—A communication from 
Adolph Millochan, New York, U.s.— Petition recorded 20th Jane, 1863. 

1594. James Leion Hues, Leek-road, near Joiuer-square, Hanley, Staf- 
fordshire, “ Improvements in ornamenting porcelain.” Petition recorded 
Mth June, 1803. 

1616, WILLIAM Brapsuaw and James Brapsuaw, Blackburn, Lancashire, 
“improvements in looms for weaving.”—etition recurded vith June, 
1863. 

1642. Hiram Hercntnsoy, Rue Ne. Dames des Victoires, Paris, ‘‘ Improve- 
ments in boots and shoes.” 

1643. GRora@t TOMLINSON BovsFiELp, Loughborouh Park, Brixton, Surrey, 
“* A new and useful machine for preparing cotton, wool, or other fibrous 
materials,""—A communication from Callen Whipple, Providence, Rhode 
Isiand, U.S.— Petitions recorded lst July, 1863. 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 


List of Specifications published during the Week ending 
i 1s 
$163, 1s. 8d. ; 3212, 10d. ; 3221, sa". 222, 10d. ; 3223, 1s. 4d.; 3224, 4d. ; 
3236, 6d. ; 3241, Is. ; 3246, 4d. ; 3249, 6d.; 3251, 4d. ; 3257, 4d. ; 3258, 1s. ; 
3262, 2°. .d.; 3263, 6d. ; 3264, 10d. ; 3207, 4d. ; 3270, 4d. ; 3271, 4d. ; 3273, 
4d. 5 3274, 10d. ; 3275, 4d. ; 3276, 10d.; 38277, 4d. ; 3278, 4d. ; 5279, 8d.; 
$280, 4d. ; 3281, sd. ; $283, 4d.; 3284, 4d. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Alstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 
8307. W. Inexis, Montreal, Canada, ** Steam boilers..—Dated 10th December, 
1562 





This invention relates to improvements in steam boilers designed more 
particulsriy for generating steam of moderate pressure, and consists. 
generally, in constructing the boiler with a high furnace, combined with a 
down draught, and an arrangement of parts whereby the water in the 
boiler is made to circulate rapidly, and in a direction opposite to 
the course of the furnace gases. The invention cannot be described without 
reference to the drawings. 

3340. R. Arrxes, Pimlico, *‘ Locomotive engines."—Dated 13th December, 
£62. 

This invention relates to a peculiar system or mode of actuating the 
driving wheels of locomotive engines with a view to the prevention of the 
great oscillation which occurs when using outside cylinders. According to 
this invention it is proposed to transmit the power of both pistons to the 
centre of the driving axie, in place of to each driving wheel separately. 
For this purpose a hollow driving axle is used, through which passes a 
straight driving shaft, having a single crank fitted thereon at each extremity 
outside the wheels. ‘This driving shaft is coupled in any convenient 
manner with the hollow axle ata point central or nearly central with the 
length of the axle, and is supported near its extremities by a bush in the 
axie or by collars forged or otherwise formed or titted upon the driving 
shaft or ou the interior of the hollow axle.—Not proceeded with. 





CLass 2.—IRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, UC. . 

2316. J. Kina, Heanor, Derby, “ Signalling on railways.”—Dated 10th Decem= 

ber, 1862, 

For the purpose of this invention, at intervals along a line of railway tele- 
graphing, stations are erected containing ordinary clockwork, capable of 
rotating @ poimting instrument, suitable whea brought into p@sition to be 
acted upon by the clockwork, and thus to indicate to the driver of the next 
train within what period (within a given time) the preceding train has 
passed the station. Near each of these stations is situated a bar over which 
the wheels of a passing train press as the train passes the station, by which 
the bar is depressed, which causes it to act on hani ( isting of 
connecting rods aud cranks) interposed between the movable bar and the 
clockwork in such manner that an axis carrying a disc or surface is then set 
at liberty, aud brought into position so as for a time to be acted on by the 
clockwork and caused to rotate during such time. ‘This axis carries an arm 
or pointing instrument, which by dayiight can be seen at a distance, and 
such pointer, by its position in respect to a dial, before which it is caused to 
pass by the clockwork, indicates the time which has intervened since the 
passing of a previous train, unless such intervening time exceeds the period 
which the poiuter is arranged to be acted on by the clockwork. ‘The dial is 
arranged to be illuminated at night, and such is the case in regard to 
coloured glass screens, if any be used with the pointing instrument, by 
which means the time which has intervened since the passing of a previous 
train is indicated at night. ‘The disc or surface when released by the 
before mentioned being depressed by a passiug train, is by its own gravity 
caused to assuwe its normal or starting positiva, and is again brought into 
communication for a time With, and is again acted on by, the clockwork. 
3332. A. MiLus, Seaham Harbour, Durham, “ Reefing and unreefing, furling 

and unfurling, sails of ships.”—Dated 12th December, 1862. 

With reference to the reeung and unreefing, furling and unfurling of 
sails, this invention consists in making holes in the sails which are worked 
on rotary yards or rollers ; there is a hoop fitted on the rotary yard or 
roller, in Which hoop is fixed a hoo, which, as the yard revolves, catches a 
paw! or shackle fitted on a hoop on the other or fixed yard. As the yard 
revolves, the hook before mentioned leaves the shackle and goes through 
the holes in the sail, which are disposed at such distances as that the hook 
will go through one hole at each revolution of the yard, until the sail is 
completely reefed, furied, or stowed. In unreefing or unfurling a line 
attached to the end of the pawl raises the pawl from the hook until the 
suil is set, then by slacking the line the pawl attaches to the hook again. 
As to the jouruais in which the sockets or ends of the rotary yards work, 
this invention consists m an application to the journals of an iron stay or 
stays by which the strength and bearing power of both yards is materially 
increased; the purrel or sliding piece is improved by the addition on the 
aft side of it of adown-haul, the rotary yard or rolier is strengthened by 
cross iron let into it ali through; the yard being divided into two or four 
pieces for the purpose of receiving the iron,— Not proceeded with, 

C. Corset, Dublin, “ Rails sor railways.”—Dated 13th December, 1862. 

uis mvention relates to a new form of rail and combined chair and fish 

to be used therewith, for forming the junction of the rails, and consists in 
the use of a bridge rail, made wider at its upper part or head than at the 
lower part above the base, the sides being curved iuwards at such part, and 
then curving outwards to form the base. Into the hollow of this peculiar 
rail there is fitted accurately a correspondingly shaped chair, or chair and 
tists combined, which enters some little distance into each end of the rail, the 








| peculiar shape of which preveuts all chance of lateral or vertical motion at 








the joint. Itvis further proposed to form the chair, or chair and fish, with 
a base plate having raised ribs at each side, for the purpose of preventing 
any expansion of the base of the rail, the edges of the flanges of which abut 
against the raised ribs above mentioned. When used between the sleepers 
the rail is boited down upon the base plate of the fish, or chair and fish, by 
special bolts with washers, but, when used upon a sleeper, the two bolts and 
washers which fasten down the chair, or chair aud fish, vo the sleeper only 
need b: employed. In all cases bolts are used, the nuts or heads of which 
project partly over the flange of the rail, and so effectually prevent all ten- 
deuey to rise from the chair or chair and fish. ‘That portion of the chair 
which acts as the internal fish may, if desired, be bolted mto one rail, and 
merely slipped into the end of the other. Lron plates will be used under the 
rail on every sleeper, or on every second or third sleeper, as desired, in 
order to give bearing surface to the rail, and to prevent it from sinking 
into the timber. Tiese plates will be made wider than the flange of the 
rail, and have holes 1m the centre to take a spike or bolt, with a washer ef 
peculiar shape made to take the flange of the rail and the head of the bolt, 
3343. W. E. Newton, Chancery-lane, London, ‘ Repairing the rails, points, 

switches, and other parts of the permanent way of ruilways."—A com- 

munication,—Dated i3t« December, L362. 

The object of this invention is to mend or repair the damaged portion of 
the rail, and render it serviceable without being obliged to resort to re- 
rolling, or re-inaufacturing the whole rail. To this end the inventor cuts 
off or removes the surface of the damaged part of the rail, aud he welds on 
to this part a flat piece of iron or steel of suitable width and thickness, the 
operation being performed in such a manner as to form a perfectly level 
surface from eud to end of the rail. As the welding operation requires a high 
degree of heat, and as the web of the rail is thinner than the tread, the web 
is liable to be knocked out of shape during the welding process above 
mentioned. ‘To vbviate this he supports the rail during the welding process 
in a pair of movable jaws, which will be made to clasp the wed firmly and 
support the underside of the tread. ‘These jaws may be worked either by alever 
or by a screw like a vice.— Not procecded with. 

3344. M. Henny, Fleetes‘reet, London, ** Applying propellers to ships."—A 
communication.—Dated 13th December, isb2. 

The object of this invention is to tit or apply propellers to ships and othe 
vessels in such manner that the position of the propeller or direction of its 
axis with respect to the ship or vessel may be varied, so that the propeller 
may be turned or worked like a rudder, or its axis placed at various angles 
to the direction of the fore and aft line of the vessel. Another object of the 
invention is to fit propellers in such manner that they may be raised and 
lowered bod ly, and thereby more or less submerged. By the arrangements 
herein described a vessel may be brought round in a small circle, and perform 
other evolutions with ease and safety. 

Ciass 3.—FABRICS. 
Including Machinevy and Mechanical Operations connected with Pre- 
paring, Méanufacturing, Printing, Dyeing, and Dressing Fabrics, §¢. 
3301. J. Howakp, J. BuLtoven, and T. Curea, Accrington, Lancashire, 
** Apparatus sor preparing ¢ itton, &e."—Dated Vik December, 1862. 

This iuvention relates to the machiue or apparatus generally called the 
opener, scutcher, or blower, and its object is to clean the cotton or fibrous 
material as it pa-ses between tue beater or cylinder and the dust cages more 
effectually than it has hitherto been accompiished. instead of the ordinary 
grid bars having curved surfaces at the top, and narrow spaces between 
them, the inventors employ two with acute edges at the top by forming them 
of a triangular shape, and they place them at such distances apart as to 
allow the passage of the heaviest dirt or refuse. Against the ander edges or 
surfaces of the bars they place one or more dampers or false bottoms, con- 
nected by brackets to arms or levers in contact with cams or tappets which 
are moved periodically so as to open the dampers for the removal of the dirt 
and close them to prevent the passage of the cotton or material. Or they 
dispense with the dampers by placing the bars upon pivots, and attaching 
every other bar on one side and the remaining bars on the other side to short 
arms or levers jointed to arms parallel with the side of the machine, so that 
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when motion is given to the arm on one side, the arm on the other side 
moves in an opposite direction, When the arms are moved one way, they 
place the bars in a zig-zag position and cause their top and bottom edges 
to be in contact and thereby prevent any cotton or material passing between 
them, but when the arms are moved the other way, they place the bars 
in a vertical position, so as to leave spaces between them for the passage of 
the dirt or refuse. They also use grid bars, each with two sides so formed 
that their bottom sides can rest one upon the other, and allow no space 
between. The ba's work upon pivots, and are attached to levers and arms, 
so that they can be closed and opened periodically as required.—Not pro- 
ceeded with. 

2313. D. Cuaumers, Dundee, “ Manufacture of textile materials." —Datet 10th 
December, 1862. 

This invention relates to the arrangement and construction of winding, 
copping, or balling machines, such as are used in the manufacture of flax 
and other textile materials, as well as to shuttles employed in weaving. 
In the improved winding machine the winding or balling spindles are 
disposed in an angular, diagonal, or horizontal position, or they are inverted 
for the purpose of taking advantage of the weight of the spindle for hardening 
thecoporpirn. Theohject of thediagonal or horizontal -pindle arrangement 
is to enable the attendant to doff or take off the cop with greater case. The 
spindles each work through a tube and stuffing box, so as to throw the 
desired friction or weight upor the spindle, and thus dispense with the use 
of levers or weights. This tube is fitted with a nut on its point to permit 
of tightening or slackening, as required, and a metal shell or packing of 
india-rubber or other substance. At the other end of the tube there is 
fitted a bevel pinion, working into a bevel wheel on a shaft running along 
the centre of the frame, and on this bevel pinion there is fitted a clutch or 
frictional connection fitting another clutch or frictional connection on the 
tube. On the back of the boss there is also a pin passing through a siot in 
the tube, and this allows the clutch or frictional connection to move off 
when the cop or pirn is filled or built u», or when the thread is broken. The 
point of the spindle works up against a washer on the pirn, which pisses 
through the tube of the clutch or frictional arrangement to shift off the 
clutch when the cop or pirn is full or built up. A handle is also fitted for 
lifting off the clutch when required, and a spring or weight is fitted to this 
handle to arrest the motion of the spindle when the thread breaks, or when 
the thread is exhausted. The tube revolves in two bushes on a carrying 
saddle or rail. The bevel pinion hereinbefore referred to runs loose on the 
tube when the spindle is stopped, and the clutch also hereinbefore referred 
to is the driver with the pin through the tube, and there is also a pin 
through the spindle that works in a slot in the tube between the bushes. 
Tne bevel wheel works two pinions, or in other words drives or actuates 
two spindles, and the shaft carrying the bevel wheels bas the driving pulley 
on one end, while there is a crank motion at the opposite end to work the 
rocking shaft for the traverse to build the cop or pirn. The cone for shaping 
the cop or pirn works on a joint set upon a carrying rail. The invention 
also comprehends the manufactuie of the cones of glass, porcelain, or 
earthenware, to prevent rapid wear; and also, for winding off the hank, a 
spring or lever is used to take the jerk off the reel when winding. The 
improved shuttle which is used for weaving these cops or pirns is fltted with 
a spring somewhat similar to the spring used in shuttles for weaving cotton 
cops, but the spring ac's on the top to keep the cop or pirn firm ; ora snib 
may be used at the point of the plate where it is turned down, with an india- 
rubber washer or spring on the snib. 





THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 





Tue Fisisuep Iron Trave: Falling-off in Production: Great 
Demand for Sheets—Tue Pupprers’ Strike: Uncertainty of the 
Issue—Tue Pie Iron Trape: Excess of Production over Demand 
—TnHe Coat Trave: Prevalent Inactivity: Prices—Farat Coat- 
prt Accipent: Necessity of Caution—GeNERAL MANUPACTURING 
Traves: Tolerable Activity: Branches Specified—Tue Royar 
AaricutturaL Soctery at Worcester: The Arrangements: The 
Number of Entries Unprecedented: Machinery and Implements— 
THe Taree Rivces anp DBirawainguam—Frencau Import Reav- 
LATIONS AND Engiish Goops—THe Worcester aANp Bremincuam 
Cana: Financial Results of the Past Half-Year—Fue-MakinG By 
Macuinery—Increase oF Jornt-Stock ComMPaNIESs IN THE MIDLANDS 
—Accwwents AT Inonworks—THeE Science ano Ant Department 
anp Sour STaFFORDSHIRE—WorkKING Men's Cup In BinmincHam 
—MANSLAUGHTER OF A GATEKEEPER. 


Dunixa the past week a very small quantity of finished iron has 
been made in this district, in consequence, as well of the puddlers’ 
strike, as of the excessive heat of the weather now prevalent. An 
excellent demand is being experienced at all the works for most 
descriptions, and, in particular for sheets, orders for which, both 
yesterday and on Weduesday, buyers found a difficulty in “ placing.” 
These orders were both upon home and also export account; and 
the inquiries ran upon 24 and 26 gauge in sizes of 6, 7, and 8 feet 
by 30. Doubles are realising £10, and Latins £11 10s. a ton. Mer- 
chants are ordering general descriptions in excess of present re- 
quirements, fearing a rise or a lock-out. The orders that makers 
are now accepting are to be subject to any course which the strike 
may take, or to which it may lead. Opinions are quite divided as 








to whether the masters or the men will be the victors in the prevail- | 


ing struggle. Certainly, good workmen find no difficulty in getting 
eo in some other districts at higher wages than those paid 
ere. 

The reductions in make, determined upon by the producers of pig- 
iron, are still below the requirements of the inarket, if the supply 
and demand are to be kept approximating one to the other. Not- 
withstanding the well-known ease in prices, consumers of pig will 
not purchase, nor would they do so, as a rule, if the prices were 
easier than they are. Pig-iron remains comparatively unsaleable, 
and stocks are increasing faster this than last week. 
few speculators, however, who are not indisposed to purchase some 
of the cheaper makes of this district for stacking, if makers will 
accept a little reduction on their present terms. But makers are re- 
luctant to make such sales, from the fact that they will suon have to 
meet their own commodity as a competing article. 

At the various coal-pits in this district inactivity still prevails ; 
and the oft-repeated reason for this we need not again reiterate. A 
partial maintenance of operations is the rule, and those exceptions in 
whieh more than this is done is numerous. The following is the 
price list :—Best thick coal, 11s. ; common, 8s. ; lumps, 7s. ; and fine 
slack, 2s, 6d. per ton. Heather coal, i0s.; lumps, 7s. ; brooch all one 
way, 83. 6d.; and puts, 5s. 6d., atthe wharves west of Dudley. For 
white ironstone and gubbin 14s. to 16s. per ton is obtained. 

Some facts elicited at an inquest held on Saturday last signally 
prove the necessity for the observance of the utmost caution on the 
part of those connected with the hazardous occupation of mining. 
Some time since five men and a boy of twelve descended by a “log” 
into one of the pits in the Rounds Green Colliery, near Oldbury. 
Arrived at the bottom of the shaft, the men disengaged themselves 
from the log, and went into the workings. The boy, however, 
found himself caught by a hook, and before he could extricate him- 
self the engineman, receiving a signal from the banksman, or mis- 
taking the purport of the shouting from below, commenced to work 
his engine, and the poor lad was drawn to about the centre of the 
shaft, when, his clothes giving way, he fell to the bottom and was 
killed. At the inquest it was shown that no signal wire was on the 
occasion available for communication with the surface, and it was 
stated as a reason for this that the repeated snappings of the wire 
made it impossible continually to observe this precaution. The jury 
returned a verdict of acci:ental death, and expressed an opinion that 
there had been a want of caution on the part of the men employed. 

In the general manufacturing trades of the district a fair average 


There are a | 
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neighbourhood a fair amount of activity prevails. As compared 
with the corresponding period of last year, operations in the lock 
trade shows improvement. Labour in the tin-plate branch is in 
more than average request; but to this the japan trade presents 
a slight contrast. To the branches carried on in other parts of 
the a equally gratifying descriptions to those given above 
app y- 

The makers of implements for agricultural purposes in this dis- 


trict are all expectation as to the result of the judges’ awards at the | 


Royal Agricultural Society's Show, which was opened at Worcester 
on Wednesday morning, where they will be all well represented. 
The site fixed for the show is a portion of the Battenhall estate, 
lying between the London Road and the Bath Road, on the south- 
eastern side of the city. At first ouly some thirty acres were taken, 
but as time wore on, the entries increased far beyond all precedent, 
and it was found uecessary to add to the land already taken some 
sixteen extra acres. The whole show-ground comprises forty-six 
acres, and, in addition, there have been secured several other pieces 
of land in the vicinity for the trial of steam cultivators, and 
other implements of a like nature, such land being selected as 
was suitable to the trials of the various imp!ements applied to it. 
The forty-six acres, of which we have previously spoken, are, how- 
ever, the only land enclosed for show purposes, aud this is divided 
into three sections--the one devoted to stock, the second devoted to 
implements. and the third to machinery to be exhibited in motion. 
In each division have been erected sheds suitable to the purposes 
for which they are intended. For cattle, sheep, and pigs, tuere are 
twenty-four sheds, each some 300ft. in length and 20ft. in width, 
roofed in with sail cloth. These are placed in the centre of the 
stock division, and are sufficiently far removed from cach other to 
enable visitors conveniently to inspect their occupants. The horse 
boxes surround them. For implemeuts, exclusive of machinery to 
be shown in motion, there are forty sheds, similarly constructed to 
those for stock, 250ft. in length, 7ft. high, and 5ft. in wicth. A 
range of shedding for seeds, models, &c, is erected in close 
proximity to the implement sheds. The ground laid out for 
the machinery in motion occupies a third of the whole 
enclosure, and is suitably fitted up for the object it is intended to 
serve. 
both for the accommodation of exhibitors and the general public; 
and altogether the arrangemenis seem to be as complete as anything 
of so temporary a character could be. The necessary refreshment 
sheds have been provided with a due regard to the necessities of the 
case aud the space at the disposal of the Committee of Works. A 
temporary post office and a telegraph office connected with the 
International and Electric Telegraph Company's system have also 
been erected. 

The arrangements of the show ground being sufficiently advanced 
by the middle of last week, the exhibits of the various implement 
makers began to arrive. Stock, of course, will not be sent till the 
last availatle moment—some time on Saturday or Sunday next. For 
the convenience of both classes of exhibitors, however, the West 
Midland Railway Company laid down a temporary siding 
from that point of their main line between the Shrub Hill 
station and the Norton cutting, thus enabling them to 
bring both implements and cattle to the very doors of the 
show yard, whence the latter are driven to their stalls and the 
former taken down a temporary tramway to their several stands, 
As we said before, the stock will not arrive till Saturday or Sunday, 
andas there are constant withdrawals and substitutions, it is im- 
possible to state the exact number of entries in each class. We 
believe, however, we are correct in stating that the total of entries 
in all classes will be somewhere about 1,200. The implements were 
all on the ground last night by five o'clock, as were also the exhibits 
in the seed, root, and model departments. Altogether there are 
between 300 and 400 stands of implements; some thirty or forty 
collections of artificial manure, seeds, cattle food, cattle medicines, 
&c.; and no less than sixty-eight stands in the department for 
machinery in motion. Of the stands for impiements fifty are 
supplied from London, between 110 and 120 from various parts of 
England, France, America, and the colonies. 

According to the Army and Navy Gaze'te, 8,000 new rifles of the 
Whitworth pattern have been ordered for the use of the Rifle 
Brigade and the 60th Rifles. “his number,’ remarks a con- 
temporary, “looks large for a mere experiment—unlike the more 
limited order for 2,000 Westley Richards rifles, which are to be 
destributed throughout the service in the various parts of the world, 
and not (like the Whitworth) to be placed exclusively in the hands 
of one division of the army. Makers of the ordinary Enfield rifles 
need to look about them, if this statement be correct. 

At the adjourned meeting for last examination and discharge in the 
bankruptcy case of R. Morris, wire-manufacturer of Birmingham, 
held a few days since, a balance-sheet was presented, which showed : 
—Creditors unsecured, £478 8s. 94.; secured creditors, £200; 
liabilities on bills discounted, £549 10s. 10d. ; liabilities on accom- 
modation bills, £201 9s. 11d. ; creditors to be paid in full, £31 17s. 6d.; 
making a total of liabilities and debts, £1,261 17s. The assets were: 
—Debts, £101 5s. 9d. ; property given up, £68 93. 6d. ; and property 
in the hands of creditors, £200. The deficiency, therefore, is 
£892 1s. 9d. The Commissioner said that the case seemed to 
be a very bad one. From December, 1862, to March, 1863, 
the bankrupt had not got a farthing of profit, and yet had 
contracted debts to the amount of £500, and of this £2U0 was 
in accommodation bills. His order of discharge was therefore sus- 
pended for nine months. Protection was granted for the whole 
period. 

A question of some interest to persons engaged in manufacturing 
goods for the French market has recently been raised and settled 
in Paris. Some Skeffield goods, stamped with the name of a French 
dealer, having been imported by their purchaser by a commission- 


| agent named Sorré Delisle, were seized on the ground that no goods 


having a French mark could be legally imported into France, M 
Sorré Delisle, however, disputed the legality of the seizure, and 
ultimately the good were released, the Procureur Impérial deciding 
that there were no grounds for legal proceedings. It appears from 
this decision that English goode which have been marked by their 
manufacturer with the name and address of the French trader for 
whom they have been made, may be legally imported into France, 
provided, of course, that the mark be no piracy of a French manu- 
facturer’s mark, and be aflixed bona fide. 

The general assembly of proprietors in the undertaking of the 


| Worcester and Birmingham Canal Navigation was held at Worcester 


amount of activity is just now perceptible; and this notwithstanding | 


that, as usual at this period of the year, the country trade is some- 
what languid. As a rule, an extensive accumulation of stock in 
respect of the more important branches is unnecessary, and, as before 
hinted, trading operations are steadily progressing. At Birmingham 
the wire-drawers and edge-tool makers are well supplied with orders; 
the brass founders and hollow-ware manufacturers are kept on at 
tolerably full time, and the metal rollers have little cause for com- 
plaint. The only exception to this state of things is found in the 
Jewellery branch, but even here loud and extensive complaints are 
— In respect of the minor branches, the orders received, 

‘ough not numerous, are yet sufficient to afford the operatives a 
moderate amount of pect haha In Wolverhampton and its 





a few days since. ‘Ihe report of the committee stated that the 
revenue of the canal for the past six months, when compared with the 
corresponding half year of 1862, was less by £155 18s. 94d., and that 
during the same period a saving had been effected in the expenditure 
of £416 16s. 9d. The revenue from all sources up to the 3lst May 
last amounted to £9,269 18s. 6}d., and this, added to a balance of 
profit and loss to the 30th of November last made a total of 
£12,085 5s. 7d. The total expenses had amounted to £8,061 16s. 4d., 
and a disposable balauee of £4,023 93. 3%. was therefore left. Of 
this £3,000 was recommended to be applied to the payment of 10s, 
per share on the whole number, and £600 to payment of the 
guarantee dividend on the Droitwich canal shares, leaving a balance 
of £423 Ys, 3d. to be carried to the credit of the ensuing half year. 
The report was ultimately adopted, and a resolution for the appuint- 
meut of a committee to investigate what was considered the excessive 
working expenses of the undertaking was, upon a division, lost. 

At amecting of the provisional committee of the Birmingham Patent 
File Company, held on Friday last, the draft prospectus was agreed 
to, and arrangements made for its immediate issue. The necessary 
appointments of officers, &c., were also made, and we may, therefore, 
assume that the company is fairly launched, and that the foundation 
of anew trade has been laid in Birmingham. 

In reply to queries upon the subject, it has been stated by a corre- 
spondeut in a local paper that the Bernot’s file-cutting machine will 
cut all sorts of half-round, round, and bellied squares, and every 
other description of file which can be cut by hand; that this 
machine, while working at 1,000 strokes a minute, can be stopped 
instantly, and thus prevent the file from becoming a waster should 


In all three divisions every convenience has been provided, . 





the chisel snip; and that the keen edge of the chisel used in the 
machine is not affected by heating, for while in constant use its 
temperature never exceeds that ppt Denon water, which is too 
low a heat to alter the temper of steel. 

A return which has just been made to the House of Commons of 
all joint stock companies (limited) newly registered, and of all such 
companies wound up, gives a total of 297 registered in England and 
Wales since the commencement of the present year. Birmingham 
and the West Midlands have not been behind in this multiplication 
of commercial enterprises of every conceivable description. The 
London, Birmingham, and South Staffordshire Bank was registered 
at the beginning of the year with a capital of £1,000,000. Four 
days later the Midland Counties Proprietary School Company, with 
a capital of £20,000, was registered at Wolverhampton. In February 
there was the Kineton Gaslight, Coal, and Coke Company, with a 
capital of £1,500. In April the Worcester Star Hotel Company, with 
a capital of £25,000, was started, and this was closely foliowed by 
the Birmingham and General Land Company, with a capital fixed 
atasimilar amount. In May came the Wolverhampton Manure 
Compauy, with a capital of £10,000; the Sutton Royal Hotel Com- 
pany, with a capital of £10,000; and the Birmingham and District 
Gas Cousumers’ Company, with a nominal capital of £250,000; and 
these were followed in June by the European Sewing Machine 
Company (Coventry), with a capital of £10,000, It would seem that 
all these companies are still in operation. 

Recently Charles Dudley, a fitter at the works of Messrs. 
Cochrane, Dudley, while adjusting some portion of the machinery, 
was caught by the arm, was drawn in, and was crushed to death, 

A lad of ten, named Perks, met with his death in a most frightful 
manuer a few days since at the Victoria ‘tube Works near Wed- 
nesbury. The poor little fellow, while engaged in drawing a 
leneth of tubing on to the straightening plates, was walking back- 
wards, and, in duing so, placed his foot into a hole from which the 
covering had been iucautiously or carelessly taken, was caught by a 
revolving cog-wheel beneath, was drawn amongst the machinery, 
and was literally cut in two. 

Ou Thursday last an accident, respecting which the marvel is that 
it was not of a more serious character, occurred at the iron foundry 
of Mr, Jones, in Lionel-street, Birmingham. Several men were at 
the time engaged in shifting a ladle containing some four or five 
tons of molten metal from the hook of a crane supporting it over a 
furnace to another crane. Presently the hook of one of the cranes 
snapped asunder, the ladle fell, and nearly the whole of the liquid 
mass was scattered in every direction, filling the building with one 
sheet of flame. ‘The flames were soon extinguished, and the only 
person injured was a man, who was somewhat severely burnt. The 
hook which snapped measured 2in, in diameter. 

‘he results of the examinations of the Science and Art Department 
in South Staffordshire, in 1863, when compared with those of 1862, 
the first year in which candidates presented themselves from this 
district, are most gratifying. An analysis of these results shows 
thatin the examination upon geology, the successful local competitors 
in which were confined to the Wolverhampton Working Men's 
College, two of the members gained Queen's prizes (one a second 
and the other a third class), one was honourably mentioned, and one 
passed in the examination. Relative to Inorganic Ohemistry, 
sixteen of the competitors from the various schools of this district 
came off with Queen's prizes, two were honourably mentioned, and 
seventeen passed. The prizes of the sixteen were divided into two 
of the first-class description, three of the second-class, and eleven of 
the third, Last year only seven candidates were successful, 

We perceive that, on Monday next, a working-men’s club will be 
opened in Birmingham. In establishing this club the principal 
objects in view will be to provide the members with reading and re- 
freshmeut rooms, and oppertunities for recreation and social inter- 
course. ‘T'o attain these objects the institution will have a coffee- 
room, two reading rooms, and a large recreation room. In the 
latter will be provided two bagatelle boards, chess, draft, and 
dominoes, and iu the reading room will be a good suppy of local and 
other newspapers, aud of magazines. ‘The whole will be open 
during the week from eight in the morning until eleven at night; 
and, on Sundays, the coifee and reading rooms will be open from 
five in the evening until ten. No person under sixteen will be ad- 
mitted to membership, and these will be divided into two classes, the 
quarterly and weekly. ‘lhe former will pay 23. a quarter, and the 
latter 2d, per. week. ‘There is little doubt that the scheme will 
prove successful, aud we hope that this club may be the precursor 
to others. 

At the adjourned inquest upon the body of James Brown, the 
gatekeeper at the level crossing between Hanley and Burslem, it was 
shown, that on Wednesday the Ist inst. Juo. Wraxton, a wagon 
maker, accompwied by six other men, was sent inarailway wagon 
from the Shelion Bar Leones tothe Deep Pit at Far Green to fetch 
six pairs of wheels. Having loaded their wagon they started to 
return to Shelton without an engine, trusting entirely to the brake to 
check the speed when necessary. On coming down the incline 
between the Deep Pit aud the level the wagon attained an un- 
manageable speed, and on reaching the crossing knocked down the 
deceased, who had rushed to open the gates. In consequence of the 
injuries thus sustained he died in a few hours afterwards. As after 
the evidence the jury were of opinion that Wraxton had not shown 
proper care and vigilance in the management of the brake, a verdict 
of “involuntary manslaughter” was returned against him. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Srare or Trape: Sheffield—Liverroor: The Town Council: Mersey 
Docks and Harbour Board; Manchester and Liverpool Agricultural 
Society —Tutan ov Fine Enaines at Mavonesten—Nontugen 
Martens; River Tyne Commissioners: The Cleveland Iron Trade: 
Ship'uilding on the Wear: St-am Shipping: Improvements at 
Sunderland: The Newcastle Meeting of the British Association: The 
Northumterland and Durham District Bank—Statve or LANcasHine 
—Scoranp: North British Railway (Steamboats, de.): Rotary 
Steam Engine: New Leith Steamers: Other Steam Shipping 
Matters: The Clyde and Greenock, 

Txave is still rather dull at Sheilield, as regards the staple branches 
of cutlery industry. The steel trade, however, is tolerably active, 
several foreign markets ordering pretty freely, while the home demand 
is moderately good. ‘The file manufacturers are nut, on the whole, 
busy, although several have fair orders on hand, The edge-tool trade 
is active. Business with France has declined this year; this had 
long been asserted to be the case, and oflicial returns confirm the 
opinion. 

To turn to Liverpool. The Town Council has adopteda recommend- 
ation of the improvements committee to apply to Parliament next 
session for powers to effect the following improvements:—1l. To 
widen Church-street ou the south side from Paradise-street to 
Church-alley, including St. Peter's Church-yard. 2. To make an 
improved street by widening Temple-court, &c., from North John- 
street, to Sir Thomas’s-buildings, and from Preston street to the 
bottom of Manchester-street. 3. To purchase the property between 
the land of the Corporation on the east side of the new street aud 
Whitechapel from Sir Thomas’s-buildings to Preston-street. 4, To 
carry a high-level road from the Free Library and Museum to Dale- 
street, near the end of Hatton-garden. 5. To widen the road in 
Everton Village. ‘The total estimated nett cost of all these improve- 
ments is £226,000, Lhe effect of this step will probably be to defer 
the settlemeut of the approaches to the landing stages question, 
which has sv long been a matter of negociation between the Council 
and the Mersey Docks and Harbour Board. At the last meeting of 
this latter body, the traflic commitee recommended a list of proposed 
rates and regulations for the use of the cranes on the dodk quays, 
Mr. Arnold said that in consequence of irregularity in the crane 
accounts they were transferred to the traffic department, who soon 
found that there was not only irregularity but great uncertainty. 
It appeared that there were upon the dock quays 114 craves, aud of 
these 103 were small cranes, calculated to lift under fifteen tons, and 
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indeed, with one or two exceptions, they were calculated to lift only 
up to ten tons, and therefore no charge was made upon vessels 
paying dock dues for the use of those cranes. Now, the cost appears 
to have been a little over £10,000 ; the charge for maintaining them 
about £350, and the income derived from was about £150, so that 
upon those cranes per se there wasa considerable loss to the estate, 
aud some of the members of the committee were of opinion that 
they might fairly make a charge in all cases for the use of them but 
as that had not been the practice, and as they were considered as 
part of the appliances for working the dock estate, and particularly 
as at the Birkenhead Docks they were prohibited from making a 
charge for them, it was considered undesirable to alter the charges, 
but for the others they proposed to increase the charge from 4d. a 
lift to a charge of 1s. a ton per day, which would be a simpler mode 
of collecting the rate. Leaving out the large crane at Birkenhead, 
which cost over £5,000, and was not yet very productive, the cost of 
the other large cranes appeared to have been £8,625, and the nett 
income for the year euding in February last was £1,068, or nearly 
124 per cent. for those heavy cranes, which, for distinction, were 
called revenue cranes. ‘I'he cost of the two mast shears was £5,300, 
and the nett revenue £600, or a little over 10 per cent. After point- 
ing out some irregularities which had previously existed as to the 
charges for the cranes, he said the engineer was of opinion, and the 
comnnittee agreed with him, that, considering the peculiar nature of 
this machinery, its liability to damage, wear and tear, the time that 
would be lost by the craues being out of order tor any length of 
time, the board ought to derive a revenue of not less than 15 per 
cent., whereas it would seem that they were only getting 124 per 
cent. ‘lhe plan which the committee now proposed was necessarily 
an experiment, but he pressed the recommendation of the committee, 
because it was a much more satisfactory mode of levying the rates. 
The recommendation was agreed to.—‘lhe Manchester and Liver- 
pool Agricultural Society is maturing its arrangements for its annual 
meeting. <A preliminary trial of steam-propelled implements will 
take place on the 220d inst.—A branch line of railway from Hooton 
to Kelsley lias just been opened for traffic. 

Manchester, like London, has had a trial of fire engines, on asmaller 
scale, ‘he Town Council having re-organised their fire-brigade 
determined to dispose of their old engines, and purchase new ones. 
‘To guide them in their selection, the committee to whom the subject 
was referred obtained engines from two firms—Messrs Shand and 
Mason, London, and Mr. Rose, Munchester; and these engines were 
subjected to a test atthe central fire station, a water target being 
erected for the purpose in the yard. The target rested on cross spars, 
raised 40ft, above the ground, and was capable of being raised or 
lowered to any required height. The target graduated from 6ft. in 
diameter to 12in.; connected with it was a shoot 32ft. long, through 
which the water projected into the mouth of the target was 
couducted into a measuring tub under. At certain distances 
was fixed a tripod, supporting a quadrant, to which the branch 
was horizuntally attached and directed to the required angle. 
The points to which the committee directed their special attention 
were the price, the weight of the engine, the general workmanship, 
and the quantity of water projected at certain heights and distances. 
A programme of ten experiments wasdrawn up. ‘I'he time occupied 
in the experiments by the engine of Messrs. Shand and Mason was 
14 min, 26sec, ; there were 670 strokes, and 2,482 gallons of water 
used, of which 1,500 gallons were projected into the target, the loss 
being 98 per cent. of the whole. Mr. Nose’s engine worked the ex- 
periments in 12 min. 53 sec.; number of strokes 682, using 2,374 
gallons of water, of which 1,500 were projected into the target, the 
Juss being 87 per ceut..of the whole. ‘I'he result of the experiments 
was therefore in favour of Mr. Rose’s engine. 

The north, as usual, disjlays much activity. At the monthly 
meeting of the river ‘l'yne Commission yesterday week, the finance 
committee reported that a cheque for £39,250 had been signed in 
favour of the North and South Shields Ferry Company, being the 
purchase money for the company’s undertaking. The chairman 
stated that the amount of dredge removed from the bar this season 
was 152,807 tons; and the quantity during the last fortnight was 
92,238 tons. Where the dredger had been working there was a 
depth of 20ft. at low water, and she was making herself a passage 
at that depth right in a line with the lights. A deputation from 
coaluwners waited upon the Commissioners—the interview being a 
private one—to press upon the Commission the necessity of con- 
struoting deep water docks at ‘'ynemouth. The Commissioners 
asked if the coalowners were prepared to give a guarantee of the 
quantity of coal they were prepared to ship at the docks in the 
event of their construction, so as to give a security to the public for 
the outlay upon the undertaking. ‘The deputation, however, were 
not prepared to do so, and after a lengthy but desultory conversa- 
tion the deputation retired. Messrs. I. Stephenson and Co. observe 
in their circular with respect to the Cleveland iron trade:—“ A 
month ago we reported our pig iron market as being steady, with 
an upward tendency; that steadipess has been maintained during 
the whele of this month. Steadiness is a characteristic peculiar to the 
Clevelandiron trade, We neither recede nor advance, except gradually, 
and then only when there is good reason for it. Lu this respect we 
contrast favourably with Scotland, the market there being always on 
the move, und at times subject to rapid fluctuations. The reason for 
this difference is to be found in the fact that undue speculation is un- 
known to the Cleveland market, while the Scotch article is sustained 
by speculative interchange. The demand for our iron is quite equal to 
the production, and uulesssome unforeseen occurrence, arising out of 
the several vexed questions now engaging public attention, deter- 
mine otherwise, such a desirable state of things is likely to continue 
for some months to come, ‘The demand for manufactured iron 
is satisfactory, and although there may be ne great pcessure 
for immediate delivery, the mills generally ave fully employed. 
The various new works are being pushed forward with vigour, 
considerable additions having been made during the present 
month. Messrs. Beil Brothers are erecting two new furnaces at 


their Clarence Works, where they have six already in operation, | 


and the South Banik Company are about to add three more to their 
present stock, At our ship-yards, iron ships and steamers are 
being launched every week, to make way for others already on 
order, aud so numerous are inquiries that some of the applications 
cannot be entertained.” That Messrs. Stephenson's representations 
of prosperity are fully justified are proved by the fact that 63 out of 
80 blast furnaces were im operation in the Cleveland dis ricts at the 
commencement of the present month, as compared with 54 out of 
79 furnaces, July 1, 1862; 49 out of 76, July 1, 1861; 52 out of 74, 
July 1, 1860; 54 out of 67, July 1, 1859; and 49 out of €3, July 1, 
1858. According to the last quarterly returns there are 100 vessels 
now on the stocks and in course of construction in the shipbuilding 
yards on the Wear; 42 of the vessels are sold, and 58—a larger 
proportion than usual—remain unsold; 5Y are described as barques, 
17 as snows, 13 as ships; 13 are iron vessels, and of these 
2 are screw steamers. On Saturday a screw steamer of 290 tons and 
60 nominal horse-power was launched from the iron shipbuilding 
yard of Messrs. J. Wigram, Richardson, and Co., at Low Walker. 
She is intended for the Australian coal trade, for Messrs. Broom- 
field and Whittaker, of Sydney. She was, «fter the launch, towed 
up to Newcastle Quay to receive her machinery, which has been 
constructed by Messrs. J. Thompson and Co., of Spring Gardens. 
Sho is the sixth steamer recently built’ by the above firm for this 
trade. The Tyne screw steamer, built by Messrs. Wigram, 
Richardson, and Co,, for the Shields Steam Shipping Com- 
pany, reached Gravesend on her tirst voyage, at four o'clock 
yesterday week, making the run from the Tyne in_ thirty- 
two hours, Her engines were by Messrs. Hawthorn. Some 
important quay and street improvements have been projected at 
Sunderland. 1t is stated that the North-Eastern Railway Company 


have offered to give up their property on the Monkwearmouth Quay 
and the long narrow defile known as Ropery-lave, in exchange for 
a portion of the Moor, on which they intended to lay down rails. 
With this increase of railway accommodation on tae Moor, it would 
be practicable to bring passengers from Seaham and the Hartlepool 
branch to a station opposite the Sailors’ Home, and by the removal 
of Ropery-lane, a fine broad street would be made between the High- 








street and the Moor-edge. In addition to thelist (already pub- 
lished in Tue Enaineer) of probable visitors at the Newcastle 
meeting of the british Association for the Advancement of 
science, the following gentlemen intend, it is understood, to be 
present :—Admiral Belcher, Professor Sylvester, Professor Cayley, 
Professor Bloxam, Captain Barrow, Mr. Scott Russell. Sir R. 
Murchison, Captains Grant and Speke, Dr. S. Macadam, Professor 
Williamson, Mr. H. Ualfour, Professor Adams, Sir Charles Lyell, 
Dr. Hooker, Dr. Parr, Professor Willis, Professor Archer (Edin- 
burgh), Professor Deville (Paris), Mr. Lechatellier (Paris), Mr. 
Piazzi Smith, Mr. H. Carpenter, Professor Morris, Professor Sedge- 
wick, Professor Fuller, Mr. N. W. P. Rawenhoff (Rotterdam), Mr. 
S. Downing (Dublin) The presidents allotted to the various 
rections are :—Section A (Mathematics), Professor Adams; Section 
B (Chemistry), Professor Williamson; Section C (Geology), Sir 
C. Lyell; Section D (Zoology and Botany), Dr. Hooker; Section D 
(Physiological Science), Professor Buck; Section E (Geography 
and Ethnology), Sir R. Murchison; Section F (Economic Science 
and Statistics), Dr. Parr; Section G (Mechanical Science), Professor 
Willis. 

The case of the Northumberland and Durham District Banking 
Compiny v. Walters was disposed gf in the Court of Chancery on 
Saturday. The case was in the form of an appeal by the liquida- 
tors of the bank against a decree of the Master of the Rolls, allow- 
ing to Mr. R. Walters, who had purchased Spital Tongues Colliery, 
an abatement from the purchase money, as compensation for the 
non-deliverance of a house and some land, which had been leased to 
the viewer of the colliery for a period of ninety-nine years. This, 
it was again urged by the plaintiff, was a sufficient plea for retain- 
ing with impunity possession of the property in question, but to 
which, on the other hand, the defendaut contended he was entitled, 
inasmuch as it formed part and parcel of theappurtenances to the 
colliery which had been sold. ‘Taking the latter view of the case 
the Lords Justices, with slight modification, confirmed the order of 
the Master of the Rolls. It is officially announced that the Derwent 
and Corsett Ironworks will shortly be submitted for sale. 

Pauperism continues to decline in the manufacturing districts, but 
there is still a fearful mass of misery awaiting attention. ‘Thus in 
the week ending July 4, 5,885 persons in the district to which 
Mt. F.rnaall directs attention went off the relief funds; and from 
December 6, 1862, to July 4, 1863, the decrease has been altogether 
118,646. ‘There were still, however, 153,337 persons receiving 
relief in the unions referred to in the week ending July 4, as compared 
with 47,158 persons in the corresponding period of 1861. 
the mass of destitution with which they have to grapple, the central 
relief committee had £346,842 in hand at the commencement of the 
current week. At a Cabinet Council on Saturday it was determined 
that the Government would yield-to the application of the guardians 
of the poor in the distressed cotton districts, and apply to 
Parliament for power to grant them loans through the Exchequer 
Loan Commissioners, in a similar manner and on similar 
terms to the loans for public works. The Manchester 
Guardian observes :—‘‘ Now that a vast industry is temporarily 
suspended, its members must look for labour in their own districts, 
if they can find it there, if not elsewhere. There are but two 
alternatives—either this must be done, or the population must be 
supported for another year; perhaps, for a longer period. The 
latter aliernative is intolerable. We should scout the idea if the 
ribbon weavers of Coventry demanded maintenance by the nation 
until the fashion of ribbons took the place of that of feathers 
and flowers; and we cannot do otherwise when the distressed are in 
our own district, and because they are numbered by hundreds 
of thousands instead of by so many scores. The only course opeu 
is that the operatives should find work, or that work should be 
found for them. ‘To accomplish the former, the disinclination for 
other work than that to which they have been accustomed must be 
overcome. ‘I'his disinclination is very natural, but it must not be 
yielded to. The local committees will do much to neutralise its 
influence if they will refuse to relieve all able-bodied single men. 
If this class will then make diligent inquiries they will find that 
there are trades in neighbouring counties in brisk operation and 
somewhat short-handed. ‘They will find that, for several months, 
the farmers can empioy them extensively, and the healthy field- 
work will reinvigorate their physical powers. On the other hand, 
work will be provided for the unemployed cotton operatives by the 
Public Works Act. The Legislature, by this act, will confer a great 
boon upon this district. It will probably soon become law, and the 
question now arises whether the corporate authorities in the 
distressed districts are ready to avail themselves of its provisions. 
I[ave the surveys been made, the plans drawn, the engineers and 
foremen engaged, for the works of improvement that are contem- 
plated? Much will need to be done before the 30,000 men who may 
be employed by virtue of the Public Works Act can be at work; 
and that preparatory work should be done now. ‘The blame will 
lie upon our local authorities if the summer, or any considerable 
portion of it, passes before the advantages conferred by the bill are 
made available to diminish the distress.” 

From Scotland we meet with several topics of more or less 
interest. ‘The North British Railway Company has proved the 
preamble of its bill before a committee of the House of Commons 
for authority to establish steamboats in connection with its system 
(and we may add parenthetically that the Great Eastern Railway 
bill for powers to establish steamers between Harwich and the Con- 
tinent received approval at the hands of the same committee). 
Experiments have been made at Cranstonhill Foundry with a model 
of a rotary steam engine, invented by the Rev. J. N. Miller, of 
Edinburgh. ‘The model engine is on a very small scale, the surface 
on which the steam acts being only about the fiftieth part of a square 


inch, It raised a weight of four pounds a height of 6tt. in 
four seconds, or at the rate of 90It. per minute; which is 
equivalent to raising one pound 360ft. in a minute, or 


six feet in a second. It also raised a weight of five pounds a 
height of 64ft. in ten seconds, or at the rate of 39it. in a minute. 
The pressure of the steam, as indicated by the steam gauge, was 
45 |b. per square inch. The principles on which the engine is con- 
trived are—the most direct action of the steam upon the piston, and 
the economising of the steam by using the minimum amount of it 
requisite to perform the work. The inventor is a member of the 
Liverpvol Polytechnic Society.—T wonew steamers have been added 
to the shipping of Leith. One is a fine large iron screw steamer of 
1,118 tons. She has three masts and two tunnels, and is fitted up 
with five steam cranes and two winches for loading and discharging 
cargo. She was built on the ‘Tyne, and her engines, 250-horse 
power, have been made by Messrs. Hawthorn and Co., engineers, 
Newcastle and Leith. It is expected she will sail 12} knots an hour, 
She belongs to Messrs. Millar, Macgregor, and Cox, and is intended 
for the Leith and Cronstadt trade, under the command of Captain 
Lawson, and has been named the Cronstadt. The Newcastle and 
Leith Sceampacket Company have put a swift new iron steamer, the 
Anglia, on the passage between Leith and Newcastle, in room of the 
Britannia, sold to the Confederates some time ago. ‘The Anglia, 
built on the Clyde, has ample accommodation for passengers and 
goods, and, like the Cronstadt, she is fitted up with steam cranes and 
winches. Sbe will be under the command of Captain Pratt, long 
and well kvown in the Leith and Newcastle trade. Messrs. Black- 
«ood and Gordon launched on Saturday an irou screw steamship of 
80 tons burden, named the Princess Alexandra, the property of 
the London and Limerick Steam Shipping Company, and 
intended as an addition to their fleet of steamers now ply- 
ing between Limerick and London. ‘The Princess Alexandra 
will be propelled by a pair of direct-acting inverted con- 
densiug engines, of 140-horse power, and is expected to 
realise a good speed. Imm-diately after being launched, the 
Princess Alexandra was towed into the wet dock which Messrs. 
Blackwood aud Gordon have alongside their yard, to receive her 
engiaes and boilers, which are all ready to go on board; and it is 
expected that she will be ready for sea in about three weeks. 
Messrs. Blackwood and Gordon have still a considerable amount of 
work before them. A screw-steamer, partly plated, is intended for 
the Cork and Waterford coasting trade, and they have still four 





To meet | 
| completion by the trustees signing the papers. 





other vessels to lay down, besides two which are now fitting 
out for sea. The Glasgow and Ayr steamers, which com- 
menced plying in May, have been withdrawn from the station 
in consequence of one of them—the Star—having been dis- 
posed of to some speculators for the pu of running the 
Charleston blockade. A rather novel steamer has arrived at Green- 
ock from Holyhead. She was built some years ago as an experi- 
ment by Mr. David Napier, of Glasgow, and has since nD 
plying on the river Severn. She is named the Kilmua, and is 
intended for the Kilmun and Glasgow station. She presents a 
wedge-like appearance, and not having any “ paddle wings” seems 
at a distance to beascrew-steamer. She is propelled, however, by a 
paddle-wheel placed right astern, being flush with the deck, avd 
steams about 16 miles an hour. Her draught of water is very light, 
which will enable her to go rapidly onthe river. The Britannia screw 
stea-ner, recently built for Messrs. Handyside and Henderson’s Quebec 
and Montreal fleet of steamers, made her trial trip last week. The first 
iron mills in Renfrewshire can now be seen in full operation at 
Duuterlie Ironworks, and are visited by a considerable number of 
spectators almost everyday. ‘he iron mills at Cross Arthurlie, 
across the Leven from Dunterlie, are also on the point of com- 
mencing operations, if not already at work ; and from all appearance 
the iron trade is now likely to form one of the most important 
branches of the staple trade in the Valley of the Leven. At the 
last meeting of the river Clyde trustees, the Lord Provost stated 
that the revenue of the Trust for the financ’al year ending June 30th, 
1863, amounted to £118,065 93. 10d., against £111,493 10s. 2d. 
during the previous year, showing an increase for the past 
ear of £6,571 193. At a meeting of the Greenock 
darbour Trust on Friday — Provost Greene presiding — the 
harbour committee reported that as a quantity of clay would 
be dredged from the; Albert Harbour, and as the contractors 
had applied for a place in which to deposit the material, they had 
resolved to recommend that it be laid down in the timber pond to 
the west of the harbour, thereby forming land which could be made 
available as a site fora dry dock when the trustees resolved to 
proceed with such a work. ‘The recommendation was approved. 
The Provost stated that, on behalf of the finance,committee, he had 
gone to London with a view to get some modifications made in the 
bond to be granted to the Government Loan Commissioners. The 
Commissioners’ solicitors, however, had objected to any alteration, 
and as the matters were not of any vital importance, he had in- 
structed the solicitors to the Trust to get the deed eugrossed as it 
stvod. This had been done, and the matter was now ready for 
In these circum- 
stances he moved that the finance commitee be empowered to sign 
the transfers to be granted to the present creditors in lieu of the 
promissory notes hitherto granted. As soon as the transfers 
were completed the Government deed would be sent off, and 
£50,000 would be at the disposal of the T'rust for the com- 
pletion of the Albert Harbour. ‘Ihe motion was agreed to. 





METAL MARKET. 


Tuk Metal Market is not quite so buoyant as last week. 
Scotcu Pig Iron advanced rapidly at the close of last week, but has 
aguin receded, ‘The q .otations are as follow :— 
Mixed Nos., Warrants, Buyers at 553. 0d. ; Sellers, 55s. 8d. 
No. 1 G.MB. - at 543, 9d. ; 553. Od. 
wa.3 « as at 54s, ud. ; pia 54s, 3d. 
Gartsherrie, 5¥s ; Coltness, 57s. 6d. ; Calders, 56s. ; Glengarnock, 55s. 
In CLEVELAND Pia Ikon the supply barely keeps pace with the demand, 
and in many instances the iron is being shipped hot from the furnaces. 
ln Rais the market is steady ; £5 lds, is the price for ordinary specifi- 
cations, 
Corrrr in fair request, and quoted at—for Sheet and Sheating, £99 ; 
Tile and Cake, £92 per ton, 
‘tix. —The market is flat. Banca is quoted at £129; fine Straits, £126 ; 
English block, £122 ; bar, €123 per ton, 
TIN PLATES have slightly improved in value. Good Coke cannot be had 
under 22s. per box im-Waies ; charcoal, 27s per box. 
LEAD maintains its price ; English pig, £20 ; Spanish, £19 5s per ton. 
SPELTER has advanced in price, Some business has been done at £13 5s, 
per ton. 


65, Old Broad-street, London, 16th July. 1863. 


Moare and Co. 
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SCOTCH IRON MARKET REPORT. 
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GLAsGow, 15th July, 1863. 


There is still an active demand in our market at gradually advancing 
prices, and a large business has been done to-day at the highest points 
reached, The prospects of anexcellent harvest throughout the country, 
aud of an early :olution of the war in America, are eucouraging specula- 
tion, and a large business is being done. é 

PE xports lest week wore 13,161 tons against $,236 tons in the correspond- 
ing weck of last year, 
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SuHaw, THOMSON AND Moors. 


Exatpriion at Pants 1x 1867.—The Board of Trade have received 
a copy of a Frevch Imperial Decree, providing that an Universal 
Exhibition of agricultural and industrial productions shall take 
place at Paris in 1867, in the Palace of Industry, Carre de Marigny. 
‘The Exhibition will be opened on the Ist of May of that year, aud 
will be closed on the 30th of September following. The productions of 
all nations will be admitted. A further decree will determine the 
conditions to be observed and the nature of the various articles 
which will be admitted, 
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NOTICE TO INVENTORS. ¥ 
ffice for Patents of Invention, 4, 


bag gee mye Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, ty applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 


(fice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on appli- 
cation or by letter. (E8932) 











]2ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


[nventors Assisted.—Tongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty jears’ experience, 34, Southamp buildings, Holborn, W.C. 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis. (F85) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on ime 


Patents and Registrations.— 
- INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 


TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F87) 


atents.—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide toInventors” free by post. (F80 


Inventors.—The General Patent 


oO 

T COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforded to Inventors. A HANDBOUK as to the 
course of procedure and charges for securing patents is-ued gratis. 

0) R. MARSDEN LATHAM, Sec. 


(B61 
T° Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Huil. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

“Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically = ' 

(E713) 

' | ‘o Paper-Makers. — All Kinds of 

MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 


Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 


G and J. Brown and Co., Rother- 


® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID [RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


john Fowler, Jun., 28, Cornhill, 


LONDON, E.C. 
Full iculars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 


J Martin, Iron and Brass Founder, 
Qe 4, Viae-street, York-road, Lambeth.—Every description of Castings 
executed with despatch, Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


Benjamin Miller, Machine Tool Bro- 


KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 


mn Frost and Co., Manufacturers of 


@ solid wrought iron lo€omotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith work 
for engineers, millwrights, &. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRON WORKS, 
DERBY. (D1943) 


° ? 
($ollinge s Patent Sponge Cloths 
supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Engineers, 
Colliery aud Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 
Broad-street-buiidings, E.C. (E415) 


TO ENGINEERS, CONTRACTORS, SURVEYORS, &c. 


Suffell, Manufacturer, 132, Long- 


. acre, London, W.C., having received the patronage of the Profes- 
sion some years, solicits an inspection of improved Transit, Everest’s, and 
other Theodolites; improved Levels, with permanent adjustments ; im- 
proved Needle-socket Drawing Instruments; Adjusting Dividers, Metallic 
Edge Rules, &c., all of the finest description, at prices much less than 
hitherto charged. Price-list free. Standard Measures of all Nations. 
Second-hand Jnstruments if required. (F79) 


rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATT«RNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS. &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, aud no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 

ppl Manufacturers of Wrought and Cast Iron Bridges, Iron 
Koofing, Girders, Turntables, Traversers, Cranes, Water Columus, Pumps, 
Tanks Hydraulic and other Presses, &c. &c, E429 












































TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &. 


he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pi Delivery and Suction, 
Washers, Flexible Tubings. ” 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Wareh » 9, Gresh 
‘treet West, London, E. C, 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised 
Sudia-Rubber, up to 6 ft, in, diameter, in any thickness, 
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‘The Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carri and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 

London Office—27, GREAT GEORGE STREET, 8.W. (D2076) 


N etropolitan Railway Carriage and 
WAGON COMPANY LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors. Railway Carriages and Wagons of 
every description supplied either fur cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For ,terms and particulars apply to 
Saltley Works, Birmingham; Secretary’s Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E1291) 








L neashire Steel Company (Limited). 
— Capital £150,060 in 7,500 Shares of £20 each.—Ten Shillings per 
Share to be paid on Application, and £1 10s. per Share on Allotment. The 
remainder of the Calls will be distributed over two years, and not more 
than £2 will be called up at a time. 
PROMOTERS OF THE COMPANY. 
James Atherton, Esq. (Chairman of the Uvion Bank of Manchester, 
Limited). 
Thomas ete, Jun., Esq. (of the firm of Thomas Barton and Sons, Cotton 
Spioners and Manufacturers, Maskrey Mill, Manchester). 
Henry Bayley, Esq., Kelsall House (of the firm of William Bayley and 
Brothers, Cotton Spinners and Manufacturers, Stalybridge). 
Charles B-yer, Esq. (of the firm of Beyer, Peacock, and Co., Engineers, 
Gorton Foundry, Manchester). 
J. Henry Reynell De Castro, Esq., Merchant, 56, Lombard-street, London. 
James Dillon, Esq., Banker, Manchester. 
James Fletcher, Esq. (of the firm of William Collier and Co., Engineers, 
Salford, Manchester). 
W. and J. Galloway, Engineers, Knot-Mill Ironworks, Manchester. 
Abel Heywood, Esq., Mayor of Mauchester. 
— Hodson, Esq., Gentleman, Arlington-place, Oxford-road, Man- 
chester. 
Arthur Lyon, Esq. (of the firm of Edward Lyon and Brothers, Merchants, 
Brown-street, Manchester). 
John I. Mawson, Esq., Civil Engineer, Town Hall Chambers, Manchest 
Mather and Piatt, Engineers, Salford, Manchester. 
Jawes M‘Naughtan, Esq. (of the firm of M‘Naughtan and Thom, Calico 
Printers, Mosley-street, Manchester). 
F. Preston, Esq., Engineer(of the firm of Francis Preston and Co., Ancoats 
Bridge Works, Manchester). 
Edward Watkin, Esq., Northern, Manchester (President of the Grand Trunk 
Railway of Canada), &c. &c. 
DiREcTORS. 
Charles Beyer, Esq., Engineer, Gorton Foundry, 
Thomas Barton, jun., Esq., Manufacturer, Manchester, 
James Fletcher, Esq., Engineer, Manchester. 
Thomas Hod-on, Esq., Gentleman, Manchester. 
John I. Mawson, Esq., Civil Engineer, Manchester, 
F. Preston, Esq., Engineer, Manchester. 
Edward Watkin, Esq., Gentleman, Manchester. 
SOLIicttor, 
Harrison Blair, Esq., Brown-street, Manchester. 
ANKERS, 
The Union Bank cf Manchester (Limited), and Messrs. Glyn, Mills, 
and Co., London, 
AUDITORS, 
Messrs. J. R. Bridgford and Sons, Accountants, Cross-street, Manchester. 
SECRETARY. 
Mr. Frank H. Jewsbury, 81, King-street, Manchester. 





The promoters of this Company having arranged with Messrs. Bessemer 
and Longsden to work their Patcnts on payment of certain royalties upon 
the steel produced, propre to erect suitable buildings, furnaces, blast 
engines, converting vessels, hydraulic cranes, steam bammers, and rolling 
mills, capable of making a single block of steel of 10 tons weight, and of 
producing 200 tons of steel per weck, acapted for rails, locomotive engine 
tyres, axles, crank shafts, marine engine shafts, piston reds, shafting, boiler 
and ship plates, cannons, mortars, girder bridge plates, &c., and for all 
purposes where it is desirable to substitute Bessemer steel for iron. 

As soon as this is profitavly at work, it is intended to erect the requisite 
buildings and machinery to produce a single block of steel of 20 tons, and 
also such steam hammers and machinery as will with facility manipulate a 
block of steel of that weight. The Company thus would be able to execute 
orders for the largest and heaviest pieces of forged steel, at as low a price 
as forgings of that description can be produced in wrought iron. 

When the objects already named are fully developed, the Company will 
erect some of the most powerful machinery and tools for finishing heavy 
marine engine shafts, cranks, locomotive engine tyres, axles, and it is ex- 
pected that from this source a considerable amount of revenue will accrue, 

The profits on steet made in tne ordinary way will also be considerable, 
as the waste and scrap from Bessemer steel (upon which no royalty will be 
paid upon 5 per cent. of the production, that amount being allowed for 
waste and casualties) is melted in crucibles in the usual wa‘, mixed in 
given proportio: s with other suitable foreign blister sveel, so as to make 
good file and tool steel ata much cheaper rate, Using this scrap in the 
manufacture of cast steel will yie!d a must satisfactory result. 

From careful inquiries, the Directors have no hesitation in saying that 
the difference between the cost and the selling price is such as will ensue 
a most satisfactory result for the investment of capital, for not only is the 
profit very considerable, but it is one of the few commercial undertakings 
that can only be enterei into by either large capitalists or public com- 
panies ; in addition to which several of the Directors and Promoters will be 
jarge consumers of the production when the works are complete. 

It is now universally admitted by scientific men and engineers that 

Bessemer’s steel must ere long supersede the use of iron, where extra 
strength and lightness are essential; this fact will thus guarantce a iarge 
and continuous demand, and the present time is a most favourable oppor- 
tunity in meeting this revolution in the manufacture of steel. 

The services of a Gentleman have been secured who is practically 
acquainted with the process of making Bessemer and other steel, and who, 
to show his confidence in the undertaking, subscribes £10,‘ 00 towards the 
capita’. 

The locality chosen as the most desirable for works is Gorton, and the 
Directors have purchased ten acres of land adjoming the Manchester, 
Sheffield, and Lincolnshire Railway ; thus securing cheap carriage and a 
good supply of suitable iron and coal, besides being coutiguous to large 
engineering and railway plant establishments. 

It is expected that the Company will be producing Bessemer Stee! in 
twelve months after the various contracts are ict, and that they will be 
fully at work withia eighteen months. 








PROSPECTUSES AND ForMS OF APPLICATION MAY BE OBTAINED FROM THE 
FoLLOWING ParTIEs :— 

London.—Messrs. Glyn, Mills, and Co., Bankers, Lombard-street ; Messrs, 
Simpson and Cook, Stock Brokers, 11, Throgmo:ton street, E.C. ; Messrs, 
Smith and Binney, Stock and Share Brokers, Angel-court, E.C. 

Manchester.—The Union Bank of Manch ester (Limited), York-st:eet ; 
Mr. Harrison Blair, Solicitor, Brown-street ; Messrs. T. aud F. Jewsbury, 
81, King-street ; Messrs. J. K. Bridgford and Sons, Accountants, Cross- 
street ; Mr. Robert McEwen, Stock and Share Broker, Ducie-buildings, 
Bank-street; Mr. Charles P. Allen, Stock aud Share Broker, Queen's 
Chamber... 

Bristol.—Messrs. Thomas and Smith, Stock and Share Brokers, Clare- 
street. 

Liverpool.—Mr. Alfred Wood, Stock and Share Broker, 5, Dale-street. 

Birmingh+m.— Messrs. James Pearson and Sons, Stock and Share Brokers, 
81, Bennett-h'll. - 

Glasgow.—Messrs. A. M. and M. Mitchell and Watson, Stock and Share 
Brokers, Queen-street. “ 

Newcastie-on-Tyne.—Mr. J. H. Richardson, Stock and Share Broker, 13, 
Dean-street, and 28, Quay-street. 

Leeds.— Messrs. Khodes and Atkinson, Stock and Share Brokers, Albion- 
street. 





FORM OF APPLICATION FOR SHARES. 
The Union Bank of Manchester Coen, or Messrs. Glyn, Mills, and Co., 
ondon, 
To Tax Directors OF THE LancasHine Stee, Company (Limrtep). 
Gentlemen, —Having paid to your Bankers the sum of £ 
I hereby request that you will allot me Shares of £20 evch in 
the Lancashire Steel Company (Limited), and I hereby agree to accept 
such Shares, or any smaller number that may be allotted to me, subject 
to the articles of association, and to pay the deposit and calls thereon, and 
otherwise conform to the provisions of the Company's Act.—I am, Gentle- 
men, your obcdient Servant, 
Name in full ... 
Address in full ... a 
Profession or Business (if any) 
Date 





(E1406) 








rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING ' 
of Graystoke-place, Fetter-lane, London, Printers of ‘THE ENGINEER 


(C924) . 
= : ae 

To Engineers, Machinists, and 
OTHERS.—Iliustrated Catalogues, Prospectuses, Circulars, Invoices, 
&c., printed in First-class Style at Moderate Prices. Engraving in all its 
Branches, Estimates by return of Post.—STEVENSUN, BAILEY, and 

SMITH, Steam Printing Works, Wheeler Gate, Nottingham. (E1367) 
‘Lhe London Drawing Association, 
for supplying Engi h 1, Architectural, and General 


ing, 
Drawing Designs, Maps, Plans, Tracings, &c. &c. 
¥, Duke-street, Adelphi, London, FREDERIC YOUNG, a. 
(E376: 
> RAE ore oe OR * a> +H “7 orc 
Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 


ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Buckingham 
street, Adelphi, w.c. (3087) 


ey. a 











ailways.— Griftin’s “ Kconomic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 


interested in Railways, are respectfully invited to inspect this system, said 
by our Chief Engineers and Contractors ** te be superior to any which has 
yet been adopted,” 


and “in every respect an improvement on the ordinary 

Can be seen on several metropolitan railways, and at 

W.c, 
(70) 


\ pt , 
Brass and Copper ‘l'ubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Kailways, and fur 
Marine Boilers by H.M, Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes,—Add 
GEORGE RICHARDSON and Cv., 1, New Broad-street, E.C, (B13i) 


EK B. Wilson’s Patent Cast Steel.— 


®@ For price of ingots, &c., apply as below.—The system put up to 
manufacture over 100 tons per week for £500, including everything. 

PATENT COMBINATION PRESS, with Forze Action, the most Power- 
ful Press ever worked, for forging and pressing metals, makiog every 
description of forge work, and pressing other substances, 

Cast Steel Tyres, without weld, at best iron prices, 

5, Parliameut-street, London, 8. W. (E521) 


[ffertz’s Patent bBrick-Making Ma- 


CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and expiained by Dr. Pepper, the Lecturer 
to the Institution. (D194) 


puck Presses (Hadfield and Attkin’s 


PATENT).—FARMER avd BROUGHTON respectfully request an 
inspection of these machines; will press 24 bricks per minute. May be 
worked by hand, horse, or steam power,—Adelphi-street, Salford. (E826) 


° ° mye . 
rick, Pipe, and Tile Machines.— 
E. PAGE and CO.’s PRIZE BEDFURD BeiCK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of FE PAGE and Cv., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.c., where they may be 
seen in operation daily. (365) 


steam Boilers made by Wulam 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tigtt under a high pressure, ane 
delivered at any railway station or shipping port in the — at mode. 
rate rates. Lithograph of boilers forwarded post free on application. (307%) 


. 7 : > 

Steam Boilers, Engines, &«.— 

Portable and every other descripti nu of Boilers made of Best lron, 

Cast Steel, or Puddled steel, proved and warranted perfect und-r a high 

pressure, Also Portable and Stationary Engines, Sugac and Burn- 

ing Pans, Wrought iron Girders, &° Manufactured by WILLIAM 

CAFFERATA, at the Great Northeru Ironworks, Newark-on-Lrent, of 

the very best workmanship. The Steel Boilers are recommended for 
strength and lighuness. Superintendent of Works, John Glasson, (E1171) 


. al e° . - ¥ ’ ~ 7 a ‘a = 

team Engines for Sale, all New.— 
4 One 10in, cylinder, 18in, stroke; one 12in, cylinder, 24in. stroke ; one 
12in. cylinder, 36in, stroke ; and one 14in. cylinder, 241n, stroke—all to be 


sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrence Pountney- 
place, Law renc* Pountney-hill, Cannon-street, B.C. (1548) 





sleeper road, 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, Juhn-street, 








1 “ *r . = 7 - 
Steam Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} vo 


14 tons.—JOHN CAMERON, Works, Egerton-sireet, Huline, Manchester, 
(C1308) 


; we . 
"he Metropolitan Zine tolling 
COMPANY (Limited).—Capital, £100,000, in 10,000 Shares of £10 
each. First issue, 5,0 0 Shares (of which nearly one-tuird are subscribed 
for§privately), Deposit £1 per share, and £1 10s. on Allotment, Nu further 
call until three mouths after allotment. 
DIRECTORS. 


| Sir R. Juckes Clifton, Bart,, M.P., Clifton Hall, Nottingham, Chairman. 


— 





George Scamell, Esq, Iron Merchant, Skiuner-street, Snowhill (Director 
of the Submarine ‘Telegraph Company). 

William Cox, Esq., M.P. Harley-row, St. John’s-wood 

._ E. Tibbs, Evqg., Russia Broker, Hatton-court, Threadnecdly-street, 

E.U., and Bylock Hall, Middlesex, 

G. C. Warden, Esq. (Messrs, G. C. Warden and Co.), 12, London-street, 





Charles Stanley Osborne, Esq, Bishopsgate Foundry, Skinuer-streot, 
Bishopsgate. 
Alexander Andrews, Esq., 2, Church-court, City (Director of the English 
aud Irish Bank). 
Bankeas—English and Irish Bauk, 25, Poultry. 
SOLICITORS, 
Messrs. Reece, Wilkins, and Blyth, 10, St, Swithin's-lane, City, 
KROKERS, 
Sir R. W. Carden and Son, 2, Royal Exchange-buildings, 
Temronary Orrices—31, Threadneedle-strest, City. 


ABRIDGED PROSPECTUS. 

This Company is formed for the purpose of making sheet zinc, nails for 
sl aters, zinc gutters, sash bars, tubing, and generally for carrying on the 
busi of factured zinc, and to roll copper tor persons who my 
require their ingot copper rolled into sheets for ship-sheathing and other 
purposes, 

The Directors have secured, at a low rental, eligible premises, where there 
are already erected steam engines and roiling mill , capabie of roiling 
twenty tons of sheet zinc per week, and work will be commenced imme- 
diately after the allotment of shares, so that a dividend may be earned 
within the first six mouths of the Company's existence. Only one zine mill 
has hitherto been in operation in Londo», the proprietors of which have 
earned most handsome protiis, but have uever been able to meet the re- 
quirements of the trade. 

The nett profit on zine rolling. to the extent this Company will be able 
to work with half its capital, is sufficient to pay a dividend of at least 15 per 
cent. after providing for all expenses. 

Such is the confidence exhibited in the success of the undertaking by the 
gentlemen who have erected the works for this Company, as well as by the 
proprietor of the machinery from the Mines Royal Works, that they have 
consented to accept one-half of their purchase-money in shares, and the 
other half by easy payments spread over a period of twelve months, so that 
the Company may use its first capital to work the wills aud earn immediate 
dividends, 

This Company has been formed without the payment of a promotion fee, 
and the preliminary expenses confined to the lowest possibie limits. 

Nearly one-third of the capital has been privately suvscribed for, and 
the Durectors will have sufficient funds to set the present mills at work as 
soon as half the shares are taken. 

Applications for shares in the form annexed to the prospectus, accom 
panied with a draft of £1 per share deposit, to be made to the Bankers, 
Brokers, or Secretary of the Company, who will torward to apilicratts 
detailed prospectuses, (F101) 
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Ashted Varnish, Color, & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 


TITTERTON & HALL, 


MANUFACTURERS OF ALL KINDS OF 
VARNISH, DRY COLORS, COLORS IN OIZ,, also 
Patent Dryers, free from Lime ; Whitelead, Red Lead, Putty, &c. 
RED METALLIC OXIDE, ground in Oil, in all Shades, for 
all kinds of Wrought and Cast Ironwork, Boilers, Girders, Railway 
Work, Fencing, &c., to stand wind and weather better than Red Lead, 
and is from 80 to 40 per cent. cheaper. 
BRUNSWICK and BERLIN BLACK. 
MILLBOARD for Engine Joints, Emery and Emery Cloth, Black- 
lead for Blast Engines, Cylinders, and Glue of various sorts, Prussiate 
of Potash for hardening iron, and other articles required in Ironworks 


and Manufactories. aXe “ ; 
Samples immediately forwarded upon anplication, (D1258) 


i\\ S$. BARNETT 
uh DIVING — 
Wy APPARATUS MAKER, 


TO TUE 


ROYAL NAVY, 












Several sets of the above are in Constant Use, 
both Day and Night, at the New Bridge now building 
over the River Thames, Blackfriars, London. (£1050) 


HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonpow Orrick, 67, Urrzr THAMES STREET. 








pS mera 





ee 


akers of Improved Lathes, Planing, 


M Drilling, Shaping, S:rewing, Slotting, Punching, and Shearing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Wheel 
Cutting Machines, and all kinds of ENGIN EERS’ TOOLS. : _'F36) 


CONDIE’S PATENT STEAM HAMMERS, 


DOUBLE-ACTING HAM- 
MERS, from 34 cwt. upwards, 
with Musgrave’s Patent Valves 
and improved designs of fram- 
log. 

Prices, &c., on appplication 
to ALLAN C. WYLIE, successor 
to JOHN CONDIE, 9, Adam- 
street, Adelphi, London, W.C. ; 
or to JOHN MUSGRAVE and 
SONS, Globe Ironworks, Bol- 
ton, near Manchester, where 
they may be seen in operation. 

Hammers for Smith’s Shops 
always ready for delivery. 

§ (E412) 





~ Prize Medal, International Exhibition, Class 7. 
UNRIVALLED 


Geusnttee SEWING MAey my 


; MANUFACTURED BY ld 


© Nis oc LER 
i q - W iv S C9 
aii ee Onin Sivtaadinents 
PRIZE MEDALS—LONDON, 1662; PARIS, 1661. 


The Wheeler and Wilson Lock- 


STITCH SEWING MACHINE is universally acknowledged to be 
the best for Family use, from its simplicity and the variety of work 
which may be perfurmed. The stitch is strong and regular, ant ake 
on both sides the fabric sewed. Illustrated Prospectus gratis and pest 
free. Instrections cratis to every Purchaser.—Officesand Sale I ooms, 139, 
Regent-street, W., London. 

Manufacturers of Foote’s Patent Umbrella Stand. 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awardod Exhibition and other Medals, 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON, 

The load cannot slip, even if the chain is suddenly 
let go. 


S. and E. RANSOME and C0., 
SOLE WHOLESALE AGENTS, 
81 Essex-street, Stranp, Lonpon. 








— (P93) 














Witn Srocker Wuert, as SkETcH SHown, 














; Hoxton, 
Poy sy 
i Oe . LONDON, N. | 


To lift 3 3 4 5 tons, 
44 50 5150 7 00 9 00 
Chain, per ft, 10 11 138 16 
Rope, perf 3 34 34 3 
y Witnovr Sprocket Wurst. 
Toliftt } 4 1 1 2 tons, 
#21100 1176 2100 300 3100 
Chair,per ft. 6 6 v 10 10 
(E268) 


NEWTON, CHAMBERS, & CO., 
THORNCLIFFE IRONWORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


GAS APPARATUS, RETORTS, 
GAS AND WATER PIPES, 
SLIDE AND HYDRAULIC VALVES, 


HOT WATER PIPES AND BOILERS, 


WROUGHT IRON STEAM BOILERS, 


WROUGHT AND CAST IRON GIRDERS, 
And a great variety of Castings and Wrought Ironwork, for Gas and 
Waterworks, Engineers, Ironmongers, and Piumbers. 
They beg especially to call the attention of Gas Engineers to their 
IMPROVED FOUR-WAY GAS VALVES, for Puritiers, suitable for 
4-in, S-in. G-in, 8-in. 9-in.  10-in, 2-in, connections. 
212 £15 £21 £28 £32 £45 £60 ~~ each. 
And larger sizes in proportion ; all proved, and warranted tight. 
(E1359) 


THWAITES & CARBUTT, 
LONDON OFFICES, 















GENERAL 
c ENGINEERING TOOL AND 
A PATENT STEAM HAMMER 
» aa MAKERS. 
cy) SINGLE AND DOUBLE-ACTION 
3 STEAM HAMMERS 
From 3 cwt, to 20 tons, 
with or without 
SELF-ACTING MOTION. 
Alte 


Vulcan Ironworks, 
BRADFORD, YORKSHIRE. 
(Fs9) 





PATENT 
HEATING & VENTILATING APPARATUS, 
. 2 ; By the use of 
= this Apparatus a 
| saving in fuel of £0 
25 percent.iseifected; 
the atmosphere in 
the room is puri- 
fied, and can be 
regulated to any 
temperature, the 
health being thus 
improved ; smoky 
chimneys are pre- 
vented, a clear tire 
is always burning ; 
and; in addition to 
the above advan- 
tages, the heat 
from one fire can 
be made available 
for warming any 
other rooms, hall, 
staircase, &c. 
A Prospectus, containing a full description of its action, or any informa- 
tion will be given, on application to the Patentee, 


G. LEWAL, 5 & 6, Puitpor Lane, Lonpoy, E.C. 


West-End Agents—BROWN BROTHERS, 43, Cranbourn-street, 
Leicester-square, W.C. 


AGENTS WANTED. (F9s) 








OTHER DESCRIPTIONS OF 


LAMBERT’S 


DOUBLE BARREL Pomp [1 PUMPS 
CRANK AND FLY-WIHEEL oe 
COMPLETE. : SHALLOW 
[ AND 


, DEEP WELLS, 
ARE MANUFACTURED BY 


T. LAMBERT AND SON, 


FOUNDERS & ENGINEERS, 





PATENTERS OF THE 
HIGH PRESSURE WATER 
AND 


STEAM VALVES, 








SHORT - STREET, 
NEW-CUT, LAMBETH. 
Bll) 





JOHN YULE & CO., 


HUTCHESONTOWN ENGINE WORKS, 





P wie 
fe “tk : J is tien 
\jakers of Large Plate Shears for 
af. Ironworks, Scrap and Puddle Bar Cutters, Punching and Shearing 
Angle Iron, Horizontal Punching, Plate Bending, Drilling and Counter- 
sinking, Rivetting Machines, &c., for Shipbuilding. 

Steam Hammers from 1 ecwt. to 20 tons, Steam Cranes, Steam Borers 

E573 











for boring for minerals, Steam Engines and Boilers. 


14, CANNON STREET, E.C. | 


CASTINGS, 


Any Weight and Quantity, with the utmost 
’ despatch, at Country Prices. 


HENRY GOODWIN, Jun., 
IKONFOUNDER, &c., 
67, GREAT GUILDFORD-STREBT, Boroven, 8.E. 
Builders’ and Engineers’ Patterns of every 


description. Riggers, Fly-wheels, Columna, 
Girders, &c. 





GRABS, BLOCKS, JACKS, MORTAR MILLS, &c. «¥s0 


| 





| 


} 


FLETCHER, JENNINGS AND CO., 
LOWCA ENGINE WORKS, WHITEHAVEN. 











For Mines, Collieries, Ironworks, Branch Traffic, Contractors, &c. 


These Engines are fitted and finished in the very best manner, and of 
the best materials, and are provided with Giffard’s Patent Injectors. 

Every deseription of Mine Macumery and Locomotive, Stationary, and 
Pumping Engines. (C2243) 


BRYAN JOHNSON, 
ENGINEER, CHESTER. 
































BRANCH LINE LOCOMOTIVE. 


Maker also of Machinery and Cast- 
INGS for MINES and COLLIERIES, LEAD WORKS, &c. &c. 
Special Machinery for Shot, Red-Lead, and Pipe Making, and MACHINES 
for COMPRESSING PEAT and PATENT FUEL. Mill Work in general. 


(D679) 


A good collection of Wheel Patterns. 


W. EADES AND SON’S 
PATENT GUIDE SCREW STOCK, 
WITH AN ADJUSTING STOP, 

Which, being s2t, any number of Bolts may be Screwed the 


same size without further testing. 


Machinists, and Manufacturers of Engineers’ Tools, all kinds of Serew 
Stocks, Taps and Dies (of Whitworth’s pitch and gauge), Lathes, 
Planing, Drilling, and Screwing Machines, &c. 








WORES — LICHFIELD STREET, BIRMINGHAM. 
(E552) 


ROBERTSON'S 
PATENT WEDCE AND CROOVED 


FRICTIONAL GEARING, 
Spur, Bevel, and 


Mitre Wheels made to any required 
diameter, and to transmit any required 
amount of power. Fly-wheels for Steam 
Engines Grooved te transmit their power. 
Wedge and Grooved Dise Clutches, 
Shafting, &c. Frictional Wheels thus 
formed are advantageously applicable to 
the heaviest as well as the lightest kinds 
of machine and millwright work, and 
especially so where the s,eeds are high, 
and where it is of importence to avoid 
noise, backlash, or risk breakage. These 
Wheels also form the best and least ex- 
c pensive connecting and disconnecting 

‘ frictional clutching gear that can be had, 
by simply drawing their peripheries in and out of contact. 

Apart from ordinary millwright purposes, Steam Engines and Geariny 
are compactly arranged for a variety of purposes ; small size Machines, 
such as Fans, being fixed on a sole plate with the Engine, and motion 
given to the Fan by a grooved piuion keyed on its spindle, and acting on . 
the rim of the fiy-wheel. 

STEAM ENGINES and GEARING for Mills for Rolling Iron and other 
Metals, Reversing Rolling Mills, Winding Purposes, Grinding Machinery, 





| Dyewood Chip Mills, Wire-drawing Machinery, Paper Engines, Calico 


Dyeing and Bleaching Machinery, Circular Saws for Wood and for Hot 
Iron, Rotatory and Reciprocating Pumps, Fan Blowers of all sizes. 

Licenses granted to users of Machinery for the unlimited use of the 
Wedge and Grooved Frictiona! system in their works. 

Circulars and Catalogues, giving particulars, free by post. 

PATENT FRICTIONAL GEARING COMPANY, Alliance Foundry 
147, East Milton-street Glasgow. (E574) 


re 
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International Exhibition, 1862. 


ONE PRIZE MEDAL AND CNE HONOURABLE MENTION FOR STEAM ENGINES. 
| LE FR, [Jouble and Single Cylinder Hori- 


re Se ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
4 > ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
a sah from 2 1b. upwards per indicated horse-power per hour. 

at 4 They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Concensers or without ; the higher powers on 
framed bed, uniting the principle ‘of the girder and solid plate ; are 
completely self-contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
’® for Flour Mills and every description of Factory. 

Roi y Further particulars, with prices, may be had free on application to 
ae 


Pd BARRETT, EXALL, AND ANDREWES, 


i sae “2 KATESGROVE IRONWORKS, READING. 


aN 
a 
4 
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HIGH AND LOW PRESSURE DIRECT-ACTION- 
CONDENSING STEAM ENCINE , 


WITH BALANCED WORKING PARTS.-NODEAD-CENTRE 
AND ONE SLIDE VALVE AND THE SHORTEST STEAM 
-PASSACES TO BOTH CYLINDERS. 


CARRETT MARSHALL &C? 
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[the Prize Medal for General Good Arrangement and Good Workmanship 


has been awarded to C., M., and Co, for their Steam Engines.—An Engine as above, with cylinders 12} and 2lin. diameter, ready for immediate 
delivery. Also, a Steam Boiler Feed-Pump, or Stationary Fire Engine, forcing 10,000 gallons 150ft. high per hour in a “continuous stream.” (E721 














INTERNATIONAL EXHIBITION, 1862, GLASS 31, 
Prize Medal for Security and Exce llence of Construction. 


HOBES’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. 





HOSBS’S MACHINE-MADE 
LEVER LOCKS, 


2s. and upwards, 



























ART 

Ce | THE MACHINE-MADE LOCKS 
\ Hh 

ie ON _ 

‘ ihgions Vi ADAPTED FOR EVERY PURPOSE 

‘lam | uly 

| f f Hil FOR WHICH 
i] ] | 
i TM Ma LOCKS ARE REQUIRED 





IW aT 





HOBBS’S MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT PRICES THAT DEFY COMPETITION. 
FRICTIONLESS FOLLOWER, PRICE 8s, 








MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Dlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to (F75) 


HOBBS AND 76, CHEAPSIDE, LONDON, E.c 








CHAPLIN’'S PATENT PORTABLE STEAM ENGINES AND BOILERS, 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 









PORTABLE STEAM CRANE. CONTRACTORS’ LOCOMOTIVE. 
1 to 30 Tons, 6 to 27 Horse Power. 
compactness of these Engines, they are now extensively used for general purposes ; 





STATIONARY ENGINE, 

From 1 to 80 Horse Power. 

From the strength, simplicity, and 
team Engines of the ordinary construction cannot be applied. 


Stationary Engines—require no building in, nor chi i 
St , g in, nor chimney stalk, and ‘ ed C i 
ualities of coal, wood, or peats. These Engines are special f colt Gabcar beset eames aan 


Portable Steam Cranes—for wharf or railway, with wrought iron carriages on wheels, link motion, foot brake, &c., all under the easy contro 


of one man ; the larger sizes hoi rer, r i i i Ss Ww ected b M. € 2 

. > arg s hoist, lower, and turn round in either direction by steam. These Crane ere selec i ‘or 
; . * : - . ‘ ected by I. Jomm ers 
receiving and sending away the heavy machinery at the International Exhibition of 1862. Cs awa . 


Contractors’ Locomotives—are adapted to work ai ; 
Seunitine dees adapted to work on rails or tramways of a gauge from two feet upwards ; they are complete and effici 
- 8, ple in construction, and the working parts easily got : ; j iy ce eds. T ingi “uae 
sent in one package, ready for i hs a ig parts easily got at for repair; they draw heavy loads at reduced speeds. These Engine are usually 
s 
LIGHT, PORTABLE, EOISTING, WINDING, AND PUMPING ENGINES, d&c. 


ALEXANDER CHAPLIN AND CO., 


CRARSTONHILL ENGINE WORKS, GLASGOW. 
London Office, 9, Adam-street, Adelphi, W.C. ; London Depot, Lower Fore-striet, LAMBETH, §. 
Engines of each class KEPT IN STOCK, for SALE or HIRE, and all our Manufactures Guaranteed as to Efficiency, Material, and Workmanshi 
Parties are cautioned against using or purchasing imitations or infringements of thete patent manufactures. (ES s7 


also in situations where 


yparatus, will burn inferi 
iy suited for shipment, and may be packed insiue the Boiler to economi-e freight cna 


M athematical Drawing Instruments, 


SURVEYING AND LEVELLING INSTRUMENTS, SCALES, 
RULES, TSQUARES, TAPES, CHAINS, &c, 


moms «tn a a 
SSS SL a 
OF Le ae aE EE ENS 
JOHN ARCHBUTT & SONS, 
20, Westminster Bridge-road, Lambeth, near Astley’s Theatre, 
Respectfully inform the public that their Illustrated Price List will be for- 
warded free on application. The prices will be found remarkably mode- 


rate. Second-hand instruments of all kinds, by the best makers, always in 
stock. (F37) 














U. NICHOLS, 


FORMERLY NATHAN GOUGH, A.I.C.By 








\ anufacturer of Patent Portable 
1 ENGINES, Mortar Mills, Pumps, Pile Drivers, Cranes, &c., BK. QUAY 
STREET WORKS, MANCHESTER.—Reoferences on application, (824) 


IMPROVED LIFTING JACKS, 


HALBY'S PATENT IMPROVED RATCHET 
LIFTING JACK. JACK, 








MANUFACTURED BY 
W. and J, 
GALLOWAY, 
Parant River Wonxs 
MANCHESTER, 





*,* The attention of 
parties who employ 


LIFTING JACKS 


is respectfully request- 
ed to the superiority 
of those annexed, over 
those hitherto in use, 


(8501) 


HYSON GREEN WORKS, 


NEAR NOTTINGHAM, 





SMITH BROTHERS & CO., 
BRASS FOUNDERS, 
And Manufacturers of every description of 
BRASS FITTINGS FOR ENGINEERS, BOILER MAKERS, 
PLUMBERS, BREWERS, &e. 
8. B. & Co.'s Illustrated Catalogues sent post free on application. 
LONDON AGENT, 
IRA MILLER, 1, Devonshire Street, Islington, N. 


(E523)_ 


RIGBY’S PATENT STEAM HAMMERS, 





SINGLE AND DOUBLE ACTING, 


From 1 cwt. to 12 tons, 
FORGE CRANE’ WROUGHT BY STEAM OR HAND, AND ALL 
UTHER MACHINES USED IN THE FORGING OF IRON, 


MADE BY 





GLEN AND ROSS, ENGINEERS, 
, 


GREENHEAD WORKS, GLASGOW. (E949, 
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Important to Architects, Engineers, Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester Burpincs, WESTMINSTER 
Zine properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a most secure, durable, and economical covering, and is now preferred 
to a'l other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering effor's 
have been made to introduce into Fngland proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
coustruction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are r2ferred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell fill; a large Warehouse, 77, Thames-strzet ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs. Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace gardens-terrace, Kensington 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminater. 


N.B.—No covering can be more econemical, durable, and secure than Zine when well laid, but good Zine badly laid will spoil the roof, and with a view still further to encourage good work, 
(E1279) 


——_ 











a special Discount will be allowed to all ee: sath the Zine used in roofs. senna nape by « either of the above Architects to be properly laid. 








THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes; Steam and 
Hand Crab Winches ; Travelling r Crabs for Gauntry frames; Pulley Blocks, &e. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
Braces and Geveral Machivery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &. 

Lifting Jacks, viz., Traversing, Haley’s, Wind!ass, Tripod, Bottle, &c. ; Improved Patent 
Wrought fron Hydr ‘aulic Jacks, to rai-e from 4 to 200 tons ; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Smali Vortable for Girders and Wire. 

Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Cro: ws, and other Contractors 
Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (F14) 
STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 


CONTRACTORS LOCOMOTIVE. F 

















STEAM 


WHA. 




































JAIL SETTING PRESS JIMCROW = 




















PRIZE MEDAL | bibl JOHN WARNER AND SONS, 7 ‘AWARDED, 1862. 
BELL AND BRASS FOUNDERS TO MER MAJESTY, I'YDRAULIC ENGINEERS, &e, 
CRESCER CRIPPLUOGATC, LONDON, E.C. 


Ww 








No. 5} No, 39}. 
No, 2.—-WARNERS’ STRONG HORSE FRAME, suitable for Raising Water by mems of Pumps from Wells of 50 ft. to 150 ft. deep 


No. 5.-WARNERS’ SMALL HORSE FRAME suitable for Raising Water from Wells of from 39 ft, to 80 ft. deep, It ev be worked by a pony or ‘lonkey, 


No. 51.—-WARNERS’ PORTABLE HORSE FRAME, fitted with Two 6-in. FORCE PUMPS mountel on a strong Wood Frame, with Wheels suitable for Raising Water from Rivers or Wells &c. 
within 25 ft. of the surface, Flexible suction can be used with this Emzine. 


No. 1L.—WARNERS’ HAND FRAME, fitted with either SINGLE or DOUBLE-BARREL BRASS PUMPS, COPPER AIR VESSEL, and HANDLES for one or two men. Suitatle for Raising 
Railway Stations, &c. 


TREBLE-BARREL FULL-WAY PUMPS, for either Hot or Cold Liquor. To be drives 


Water from Wells 25 ft. deep, and Forcing it any height for the supply of Water to Gentlemen's Houses, 
No. 18.—WARNERS’ ENGINE FRAME, for BREWERS’, DISTILLERS’, or BLEACHERS’ Use with 
by HORSE or STEAM POWER. 


N>. 13).—WARNERS'’ STRONG WELL FRAME, fitted either with Handles or Manual or Riggor or Steam Po ver. 
the depth, Suitable for situations where a large quantity of Water is required, or for Wells of 200 to 300 ft. deep. 


The Purp: may be fixed in the Frame, or down the Well, according to 
No. 85.—~WARNERS’ PATENT CAST-IRON LIFT PUMP, for raising Water from Wells not more than 25 ft. deep. Prices, 2}-in. short, 19s, ; 2J-in. long, £1 4s ; 3-in., £1 15s. ; 34 in., £1 19s,; 4in. £2 63, 

No. 36}.—WARNERS’ IM°ROVED CAST IRON LIFT AND FORCE PUMP, the Barrel lined with Brass. Prices, 2}-in., £2 10% 5 3-in., £2 15s, 

No. 0.—WARNERS’ PATENT BRASS LIFT AND FORCE PUMP, for the Supply of Cisterns, &c, Prices, 2}-in., £4 4:.. 3-in., £5 5s. ; 3}-in., £6 63. 

No. 393.—WARNERS’ IMPROVED PATENT DOUBLE-ACTION FORCE PUMP, FIRE ENGINE, OR LIQUID MANURE DISTRIBUTOR, Price, with Barrow, £6. 

No. 42 WARNERS’ 4}-iN. PORTABLE GALVANIZED IRON LIQUID MANURE PUMP ON STAND, £2 10s. [2he above are Wholesale Prices, subject to Discount. 


> 2j-in. light, £3 103. ; 3-in. light, £4. 





Ax inspection of J. W. and Son’s stock of Wheels for raising water, Fire Engines, Sewerage Pumps, Irrigators for manual, horse, or steam power, and Decp-well Machinery, is 
invited. Warner's cw Improved Patent Double-barrel Pump, throwing three tons of water per minute, suitable for Irrigators’ or Contractors’ purposes, may be seen at work 


at the Manufactory. 
John Warner and Sons’ priced Illustrated Catalogue will be forwarded, post-free, on application. (B6°3) 
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JOHNSON’S STEAM GENERATORS. 











Tus invention, a communication to Mr. Johnson, of 47 Lincoln’s- 
inn-fields, relates more particularly to multitubular boilers or steam 
generators, and comprises also an improved construction and mode 
or method of fitting or adjusting the tubes in the tube plates, whereby 
greater facility is afforded for introducing, removing, and cleaning 
the same. ‘The tubes when secured in their places according to this 
invention are not contracted or obstructed by the presence of any 
internal rings or ferrules, so that the cleaning of the same is more 
easy of execution, and the draught is unimpeded. 

According to the first part of this invention, it is proposed to adapt 
a fan or other exbauster to the rear end of the set of tubes which act 
as the return tubes in multitubular boilers, whereby the draught can 
be increased or diminished at pleasure, and the heated gases and pro- 
ducts of combustion are directed or forced by opening or closing 
certain valves, either direct into the chimney, or along other flues or 
passages leading into the ash-pit, or along special flues, for the pur- 
pose of heating ovens or drying stoves, or for warming the workshop. 
The barrel of the boiler is rivetted at one end to the main upright 
cylindrical portion of the boiler containing the fire-box, and 
surmounted by a steam dome. Two series or sets of tubes are intro- 
duced into the shell, one set above the other horizontally ; the lower 
set of tubes are fitted at one end into the fire-box, and at the other 
end into a tube plate forming part of the smoke-box or combustion 
chamber. The upper or return set of tubes are connected with the 
smoke-box or combustion chamber at one end, and with a chamber 
opening on one side under the mouth or entrance to the chimney, 
which is situate at the front or fire-box end of the boiler. 
Immediately in front of this chamber there is fitted a fan or 
exhauster, contained in a suitable case, which greatly assists 
the draught, aud communicates at its upper portion direct with the 
chimney, which is provided with a valve or damper, and at the sides 
with two lateral descending flues or passages, which open under 
the grate bars in the closed ash-pit, or into special flues or passages 
for heating or drying purposes. Valves or dampers are also provided 
in these descending flues, so that the products of combustion may 
either be directed at once into the chimney, or shut off from the 
chimney, and directed into the ash-pit, or along the special flues. 
The adjustment or fitting in of the tubes is effected after the boiler is 
completed, and the holes have been made in the respective tube 

lates. Into these holes are inserted two slightly tapered cutters, 

aving their cutting surfaces extending only about half way round; 
these cutters, one for each plate, are both fitted on to a long rod, 
which is passed from one hole to the opposite one, so that each cutter 
will operate simultaneously upon the two corresponding holes in the 
two tube plates, the first cutter being made rather smaller than the 
other in order to allow of its passing through the hole in the first 
tube plate. By rotating the rod the cutters impart a slightly conical 
form to the holes. ‘Io each extremity of the tube to be in- 
serted is fitted externally a slightly conical or tapered ferrule, 
the first, or entering ferrule, being rather smaller than the 
second, so as to pass through the first tube plate. Into this 
tube is inserted longitudinally a rod screwed at both ends, and 
carrying at each extremity a washer, and a nut outside thereof. One 
of these washers bears only upon the end of the tube itself, 
whilst the other, which is made hollow and of larger diameter, 
bears at its edges only upon the tube plate immediately round the 
end of the tube. By tightening up the nut at the back of the last- 
named washer the tube will be forcibly drawn into the conical 
holes in the tube plates, and firmly secured therein. When the 
tubes are to be removed the positions of the washers are reversed, 
and by again tightening the nuts the tubes will be drawn out of 
their holes in the tube plates. A few strokes of the hammer upon 
the smaller washer will greatly assist the insertion and removal of 
the tubes. 

Fig. 1 represents a longitudinal vertical section of a tubular boiler 
adapted for marine engines; Fig. 2 isa front elevation of the same; 
= F ‘e. 3 is a transverse vertical section, taken along the line 1, 2, 

ig. 1. 

This generator, which is contained within the outer shell G upon 
which the steam dome K is fitted, is provided with two separate 
furnaces F, F', the tubes T of which open into the same smoke-box 
or combustion chamber E, in the upper part of which are fitted 
the series of return tubes T!. These tubes open into a second 
chamber or smoke-box, D, surmounted by the chimney C. To avoid 











The furnaces F and F', as well as the tube plate A of the first box 
E, are movable, in order to facilitate the cleaning of the interior of 
the body of the other boiler G, for which purpose they are merely 
bolted to the ends of the boiler. Each of the furnaces is rivetted to 
a frame /, which is fixed to the body of the boiler by a number of 
| bolts 6; the tube plate A is similarly provided with a frame /", 
| strongly held in place by the bolts a (Fig. 1). When it is required 
| to remove the tubes it is simply necessary to unscrew the bolts 
| which hold the frames fand 7}, whenen n the fire-box and the tube 
| plate A may be readily removed. ‘he fitting of the tubes is 
| effected after the boiler is completed and put together, the 
| tube plates being perforated with slightly conical holes before 
| the tubes are inserted into them. Fig. 4 represents, in longi- 
tudinal section, one of the tubes detached, with the middle 
} -y broken away, and having its extremities slightly tapered, 
ut one end is of larger external diameter than the other, to 
allow of the passage of the smaller end through the hole in the 
first tube plate. Fig. 5 represents the end of a tube provided with 
an external ferrule of a slightly conical or tapered form. In adapt- 
ing these tubes to existing boilers, the holes for receiving the tubes 
are prepared by a “rimer,” or tool provided with two tapered or 
conical file cutters, as shown at Fig. 6, which figure also indicates the 
rod and washers employed in fitting ia and removing the tubes. 
The cutters fand f! are serrated or roughened ou one half of their 
circumference only. The cutter /! is, of course, of larger diameter 
than the cutter f,in order to admit of the entrance of the tube. 
The insertion of the tube is effected by the rod L, which is screwed 
at each extremity, and carries at each screwed portion a washer M 
and M'! of different forms, as well as the nutsm and m!'. The washer 
M bears against the end of the tube, while the other, M', bears 
against the surface of the tube plate. In fitting in the tubes the 
washer M! must be placed on the plate through which the end 
of the tube is to be forced, as in Fig. 6*, when if the nut m! 
on the rod L be tightened up, that rod will be drawn in the 
direction of the arrow, and the washer M being pressing 
against the opposite end of the tube will force it into its place. It 
is advisable to commence with the tubes on the outer edge, 
in order to have a better and firmer support on approaching the 
centre of the tube plates. The removing of the tubes is effected by 
simply reversing the relative positionsof the washers M, M!, as shown 
in Fig. 6%, when the tightening of the nut m: will draw the rod L in 
the direction shown by the arrow, and the washer M bearing against 
the smaller end of the tube will force it out of its tube plates. A 
few blows of a hammer upon the washer M will in all cases facili- 
tate and expedite the proper insertion and removal of the tubes. 
The one of external conical ferrules, shown in Fig. 5, will be found 
referable in al] cases where the water has a particular tendency to 
orm a deposit, as in marine boilers. It is, therefore, necessary in 
such cases that the diameter of the ferrules over and above that of 
the exterior of the tube should be more than the thickest deposit 
likely to be found upon such tube, so that the tube with the deposit 
= it will pass through the hole in the tube plate left by the outer 
errule. 

Fig. 7 represents a longitudinal section of a tubular boiler with 
return tubes fitted with a fan or ventilator for increasing the 
draught, and for returning the gases if desired under the furnace 
bars, or along special flues or conduits for heating purposes. Fig. 8 
is a transverse section, taken along the line 3, 4. The boiler is 
composed of the main outer shell G, in which is fitted a furnace F, 
and which is surmounted by a steam dome K. Two sets of tubes, 
T and T’, are fitted in the barrel, and by the upper set the flame 
returns to the chimney. These tubes are mounted or fixed and 
removed in the manner hereinbefore described. The tubes T are 
fitted at one end into the fire-box F, and at the opposite end into the 
| smoke-box E, whilst the tubes T' connect this box with a second 
| box D, and in connection with this second box there is a fan or 
| exhauster H, which can be made to communicate direct with the 
| chimney at its upper side, or with lateral vertical passages provided 
| with valves or dampers, and leading into the ash-pit, or into tubes 
| or flues for heating purposes. On driving the fan the gases and 
| products of combustion are drawn through the tubes T!, and forced, 
by the aid of valves or dampers, which are opened or shut accord- 
| ingly, either direct into the chimney, or into the furnace again, or 
| through heating flues or pipes. When the are employed for 











SANDERSON’S BANDS FOR DRIVING 
MACHINERY. 


Tuts invention of “ An Improved Mode of Manufacturing Bands 
for Driving Machinery, Lifting Weights, and other analogous Pur- 
poses,”’ is by Charles Sanderson, of Sheffield, and consists in making 
these onion of thin sheet steel, or other metal, cut to the width of 
the intendsd driving or lifting band, and coated or protected in a 
peculiar manner by india-rubber so as to preserve the metal from 
OXidatlion, 

in -arrying out the invention the sheet steel or other metal cut to 
th proper width and length, is first well cleaned on both sides by 
acids or otherwise, in order to remove any oxide therefrom. It is 
then coated by the electro-plating process with brass, after which 
the metal band is covered with and entirely inclosed with a sheet of 
india-rubber which is vulcanised thereon, when it will be found that 
the rubber will have such an affinity for the brass covering that it 
will adhere firmly thereto, and cannot easily be detached. Bands of 
great strength, such as are required for lifting heavy weights in coal 
mines, may be made by combining together two, three, or more thin 
bands or strips of steel or other metal, coated and covered in the 
manner above set forth, interposing between all the metal surfaces 
a layer of vulcanised india-:ubber, The india-rubber covering 
will not only protect the metal from oxidation, but will materially 
assist in causing the band to hold tight on the driving or lifting 
pulleys. 

Fic .4. 
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FIG.It. 








FIG,3. 





In adapting the invention to the manufacture of bands of greater 
length than can be made from one strip or length-of steel or other 
metal, any number of lengths of sheet metal (according to the total 
length of the band to be produced) may be combined and rivetted, or 
otherwise connected together in such a manner as to break joint, and 
produce a band of equal strength throughout. 

Fig. 1 is a plan view, and Fig. 2 a sectional view of part of a long 
band formed of two thicknesses of sheet steel or other metal with a 
coating or layer of rubber between them, and showing also the mode 
of connecting or securing the sheets of steel or other metal together 
so as to forma strong band. It will, however, be understood that 
more than two thicknesses of steel or other metal may be employed 
if desired. It will be seen that the band shown is composed of two 
thicknesses of sheet metal a and a',a part of the outer coatin of 
india-rubber having been removed to show the metal bands within. 
It will be seen that the ends of the upper sheets of metal a, a, are 
brought together, and then rivetted to the under sheet a', a layer of 
rubber having been previously placed between them; Fig. 3 repre- 
sents a sectional view of another mode of connecting the sbeets of 
steel or other metal together. In this instance the ends are bent 
into the form of a hook, so as to catch the one under the other as 
shown, and when all the parts are well cemented ee by the 
india-rubber, this will form a very secure and yet simple connection. 
It has been already stated that the surfaces of the sheets of steel or 
other metal, after awe | properly cleaned, are coated with brass (see 
the magnified sectional view, Fig. 4); it therefore only remains to 
state that the rubber compound is to be applied as a coating or cover- 


all loss or waste of heat, the smoke-box E is closed by a door B | assisting combustion in the furnace, the ash-pit should be closed, | ing of the steel, as shown in the drawing, and then the article thus 
second smoke-box D is provided with a | having a plate in front provided with a small sliding door for the | prepared is to besubmitted to the vulcdnising process in the ordinary 


| passage of air. 


lined with fire-brick. The 
metal door d, to facilitate the cleaning and removal of the tubes. 


| manner. 
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EXAMINATION OF ENGINEERS FOR CERTIFI- 
CATES OF COMPETENCY. 

[Uxper rae Mexcuant Surepinc Act Amenpauent Act, 1862.] 

29. Unper the provisions of the “ Merchant Shipping Acts, &c. 
Amendment Act, 1882,” no “foreigu-geing steamship,” or 
“home trade passenger steamship,” can obtain a clearance or 
transire, or legally proceed to sea, from any port in the United King- 
dom, unless in the case of a foreign-going steamship of 100 nominal 
horse- power or upwards, the first and second engineers, and in the 
case of a foreign-going steamship of less than 100 nominal horse 
power, or a home trade passenger steamship, the first or only 
engineer (as the case may be), have dbtained and possess valid certi- 
ficates either of competency or service appropriate to their several 
stations in such steamship, or of a higher grade. 

30. Every person who, having been engaged to serve as first or 
second engineer in a foreign going steamship of 100 nominal horse- 
power and upwards or as first or only engineer in a foreign going 
steam ship of less than 100 nominal horse-power, or in a home trade 
passenger steamship, goes to sea as such first. second, or only 
engineer, without beng at the time entitled to aud possessed of such 
a certificat2 as the Act requires, or whoemploys any person as first 
or second en:ineer in a foreign-going steamship of 100 nominal 
nominal horse-power and upwards, or as first or ouly engineer in a 
foreign-going steam ship of Jess than 100 nominal horse power, or a 
home trade passenger steamship, without ascertaining that he is at 
the time entitled to and possessed of such certificate, for each offence 
incurs a penalty not exceeding fifty pounds. 

81. The certificates of enzineers are of two descriptions, viz., 
certificates of competency, and certificates of service ; and for each 
description of certificate there are two grades, viz., * first-class 
engineer's certificates,” and “ second-class engiueer's certificates.” 

82. Certificates of competency will be granted to those persons 
who pass the requisite examinations, and otherwise comply wit 
the requisite conditions. For this purpose examiners have beep 
appointed by the Board of Trade, and arrangements have been 
made for holding the examinations in the places and at the times 
named iv column 3 of the table marked A. appended hereto. * The 
examiners are selected generally from the engineer surveyors of the 
port; but no engineer surveyor is to undertake the duty unless he 
receives special instructions from the Board of Trade. 

33. The application for examination is to be made on form Exn. 3. 
The same rules are to be observed by engineers in making applica- 
tion to be examined in paying the fees, and in forwarding testi- 
monials, as in the case of applications by masters aud mates, 

QuvuairicaTions FOR CERTIFICATES OF COMPETENCY. 

84. Second-Class Engineer. — A candidate for a second-class engi- 
neer’s certificate must be 21 years of age; 

(a.) Ue must have served an apprenticeship to an engineer, or 
prove that for not less than three years he has been employed in 
some factory or workshop oy the inaking or repairing of engines; 
and must also have served oye year atsea in the engine room: or 

(».) He must have served. at least four years at sea in the engine 
room 

(c ) He must be able to give a description of boilers, and the 
methods of staying them, together with the use and management 
of the different valves, cocks, pipes, and connections. 

(d) He must understand how to correct defects from accident, 
decay, &c., and the means of repairing such defects. 

(ce) He must understand the use of the barometer, thermometer, 
hydrometer, and salinometer. 

(f) He must state the causes, effects, and usual remedies for 
incrustation and corrosion. 

(g) He must be able te state how a temporary or permanent 
repair could be effected in case of derangement of a part of the 
machinery, or total breakdown, 

(h.) He must write a legible hand, and understand the first five 
rules of arithmetic, and decimals. 

(i) He must be able to pass a creditable examination as to the 
various constructions of paddle and screw engines in general use; 
as to the details of the different working parts external aud 
internal, with the use of each part. 

35. First eluss Engineer.—A candidate for a first-class engineer's 
certificate must bo 22 years of age. 

In addition to the qualification required for a second-class 
engineer, 

(a) He must either possess, or be entitled to a first-class 
engineer's certificate of service; or in the event of his not being 
80 possessed or entitled he must have served for one year with a 
second-class engineer's certificate of competency. 

(4) He must be able to make rough working drawings of the 
different parts of the engines and boilers. 

(c) He must also be able to take off and calculate indicator 
diagrams. 

(d.) He must be able to calculate safety valve pressures, and 
the strength of the boiler. 

(e.) He must beable to state the general proportions borne by 
the principal parts of the machinery to each other. 

(/.) He must be able to explain the method of testing and 
altering the setting of the slide valves, and of testing the fairness 
of the paddle and screw shafts and of adjusting them. 

(g.) He must be conversant with surface condensation, super- 
heating, and the working of steam expansively. 

(A) His knowledge of arithmetic must include the mensuration 
of superticies and solids and the extraction of the square root. 

(As A Temporary Appition ro Paracrara 35 of tae Reou- 

LATIONS.) 

First-Class Engineer.—To eutitle an applicant to present himself 
for examination for a first class engineer's certificate of competency, 
under the existing regulations, ‘he must either possess or be entitled 
to a first-class engineer's certificate of service, or in the event of Lis 
not being so possessed or entitled, he must have served for one year 
with a second ¢ ass engineer's certiticate of competency.” 

As it hus been represented to the Board of Trade that this rule 
will cause much unnecessary inconvenience and delay if at once 
carried into effect, the followiug additional rules have been adopted, 
and are to be acted on as a temporary measure ; viz., 

If the local Marine Board, or at places where there are no local 
Marine Boards if the Board of Trade, is satisfied from the certificates 
produced by the applicant, that— 

(1.) Between the Ist April, 1862, and Ist April, 1863, he has served 
as fist engineer in a Britivh foreigu-going steamship of 100 
nomimal horse power or upwards; or, 

(2) That he has served for not less than 12 months as second 
eng neer in a British foreign-going steamship of 100 nominal 
horse-power or upwards, or as first or only engineer in any other 
British st-amship, and that such service commenced at some time 
before the Ist April, 1863 ; 

Then the applicant may be allowed to present himself for 
examination for a first-class engineer's certificate of competency, 
notwithstanding anything contained in the regulations to the 
contrary. 

86. An Extra First-class Engineer's Examination is voluntary, and 
is intended for such persons as wish to prove their superior qualifi- 
cations, and are de-irous of having certificates for the highest grade 
granted by the Board of Trade. 

The candidate must be entitled to or possessed of a first-class en- 
gineer's certificate of competency, and in addition to the qualifications 
required for a first-class engineer, 

(4) He must possess a thorough knowledge of the construction 
and working of marine engines and boilers in all their parts, and 
be so far acquainte i with the elements of theoretical mechanics as 
to a the general principles on which the machine 
works. 

(%.) He must understand how to apply the indicator and draw 
the proper conclusions from the diagrams. 

(c.) He must be acquainted with the principles of expansion, 


. These will be found at the end of the ‘present article, 





and able to prove, or at least to illustrate, the use of the expan- 
sion gear. : 

(d.) He must be able to draw rough sketches of any part of the 
machinery, with figured dimensions, fit to work from. 


GeneraL Ruves as TO Examtnations AND Fess. 

87. The examinatioa will be vird voce, and partly by examination 
papers. It will be directed specially to the above points, and to the 
duties and business of an engineer generally. 

If the candidate passes the viva voce examination creditably, a set of 
questions will be given to work out. : 

He will be allowed tu work out these questions according to the 
methods he is accustomed to use, and will be allowed five hours to 
perform the work: and 

(a) If, at the expiration of the time allowed, he has worked 
out correctly the whole of the questions set him, he will be 
declared to have passed. 

(b.) If, at the expiration of the time allowed, he has not worked 
out the whole of the questions set him, but if the result of the 
viva voce examination taken in connection with the answers to 
such of the questions as he has worked out are sufficient to satisfy 
the examiner that the applicant is competent to take charge 
of engines of 100 nominal horse-power or upwards, he will be 
declared to have passed. 

(c.) In other cases he will be declared to have failed. 

A report of the examivation, and the examivation papers, will be 
forwarded to the Board of Trade on the form (Exn. 19). 

38. The fee for examination must be paid to the superintendent 
of the Mercantile Marine Office. If a candidate fail in his exami- 
nation half the fee he has paid will be returned to hira by the 
superintendent on his producivg the form Exn. 17, which will be 
given him by the examiner. ‘The fees are as follow: 


s. d. 
First-class engineer’s certificate (whether extra 
OP ORIIIIET ae sic tie tee tts toe es ee, SS OO 
Second-class engineer's certificate See eS 
For first-class engineer's certificate, if already 
in possession of a second-class certificate ... 1 0 0 


39. If the applicant passes he will receive a form Exn. 16 
from the examiner, which will entitle him to receive lis cer- 
titicate of competency from the superintendent of the Mercantile 
Marine Office at the port to which he has directed it to be forwarded. 
If his testimonials have been sent to the Registrar General of Sea- 
ten to be verified, they will be returned with his certificate. 

40. If an applicant is examined for the higher grade, and fails, 
but passes au examination of the lower grade, he way receive a 
certificate accordingly, but no part of the fee-will be returned. 

41. In all cases of failure the candidate must be re-examined de 
novo, but be cannot be allowed to be re-examined until after a lapse 
of three mouths, either at the port of examination or elsewhere. 

CertiFICaTES OF SERVICE. 

42. Every person who, before the Ist April, 1862, had served as 
either first engiveer in a British foreign-going steamship of 100 
nominal horse- power and upwards, or who has attained or attains 
the rank of engiueer in the service of her Majesty or of the 


East India Company, is entitled to a first-class engineer's 
certificate cf service, and every person who, before the 


above mentioned date, has served as second enzineer in any British 
foreign-going steamship of 100 nominal horse- power or upwards, or 
as first or ouly engineer in any other steamship or who has attained 
or attaius the rank of first-class assistant-engineer in the service 
of her Majesty, is entitled to a second-class engineer's certificate of 
service. 

43. Application for certificates of service must be made on the 
printed form Exn. 22, to be obtained, free of charge, of the Reyistrar- 
General of Seamen, Adelaide-place, Loudon Bridge, London, or of 
the superin'endent of any mercantile marine office. 

The following are the examination days at the various ports where 
engineers are examined:—Bristol, 2ud aud 4th ‘Tuesday in each 
month ; Glasgow and Greenock,* Thursday, held alternately at each 
place; Hull, Ist and 3rd ‘Tuesday in each mouth; Liverpool*, ‘Thurs- 
day in each week; Londou*, Wednesday in each week ; Newcastle, 
2ud Monday in each month; Shields, Ist Wednesday in each month; 
Southampton,* Ist aud 3rd ‘Tuesday in each month ; Sunderland, the 
last Monday ia each mouth. 


* At these places engineers’ extra examinations are held. 





TRIAL OF STEAM PLOUGHS AT THE ROYAL 
AGRICULTURAL SHOW. 

On Wednesday week the steam ploughs broke ground under the 
direction of the stewards of the department, Sir Archibald K. Mac- 
donald, Sir Edward Kerrison, and Mr. Torr, the society's consulting 
engineer, Mr. Amos, C.E., and the four evgiueerivg and practical 
judges, Mr. Owen, Mr. Caldwell, Mr. Jacob Wilson, and Mr. Sewell 
Ke d. The trial fields, at Spetchley, on the Evesham road, fur- 
nished a rather severe test of the power of the different machines; 
the deep soil, with an admixture of gravel, being excessively bard and 
stubborn from the long baking of asunnyseason. The tirst field, lyingin 
rather flat lands or ridges, consisted partly of wheat stubble untouched 
since harvest, and partly of vetches just eaten off; and all this was 
divided by lot among the various competitors for a sort of pre- 
liminary canter. Mr. Hayes, of Stony Stratford, employs a stationary 
engine and windlass; the peculiarity of his system being that no 
signalling is required, the anchormen at the ends of the work stop- 
ping the action of the windlass at pleasure by means of cords laid 
along the field for the purpose. . This, of course, is an advantage in 
foggy weather, or when working by moonlight, aud lessens 
the chance of a breakage from inattention of the engine- 
driver. The winding drums are driven by band wheels; 
the engine strap being shifted from one to the other as required, and 
thus no wheel work has to be in put or out of gear, and by the simple 
movement of a handle the pulling drum is instantly stopped, the 
rotation of the paying-out drum arrested by a steam pressure brake, 
and the motion of both drums reversed. The implement worked 
was one of Mr. Fowler’s cultivators; but, unfortunately for this 
ingenious inventor, a col of rope became accidentally caught iu the 
toothed wheels within the windlass, at once fracturing one-half of a 
drum, 

Mr. Smith, of Woolston, “smashed up” with his three-tined 
cultivator, driven by a double-cylinder 10-horse stationary engiue. 
Mr. Smith has much improved his combined cultivator and corn 
drill. The framing is now light, but very strong, balanced upon a 
pair of wheels, so as to be turned round with the utmost ease, and 
guided with accurate precision in a straight line. With this 
implement nine rows are sown at once in a beautiful seed bed, 


. 





that end of the furrow. A couple of guide rollers traversing in front 
of the drum upon a revolving screw shaft, feed the rope on to the 
drum so regularly that no coil grinds against or overlaps another. 
While ove engine is hauling the other is simply allowing its drum 
to run free, besides advaucing a few feet along the headland into 


| position for the next furrow. The implement worked was a Fowler's 


lough. 

. Messrs. J. and F. Howard, of Bedford, with a double-cylinder 
10-horse poitable engiue, a stationary windlass with coiling drums, 
the rope laid out aroun! the plot, and the ~lack rope beld up off the 
ground by a “compensating pulley ” (which accomplishes this with 
a much less waste of power than is occasioned by applying a brake 
to the paying-out drum), worked their three-tined cultivator, making 
capital work, full Zin. deep, at the rate of about 11 acres in 
10 hours. ‘This firm has brought out a steam plough of very 
novel construction. The balance principle is altogether dis- 
pensed with, excepting so far as the general equilibrium of the 
machiue is concerned, so that the tendency of the set of ploughs in 
the air to lift the other set out of work is now avoided. Two sets 
of plough-bodies upon two beam-frames are hinged to opposite ends 
of a three-wheeied carriage frame, and the weight of each set of 
ploughs is sustained by a coiled spring in a box. But the action of 
the parts is so adjusted that when aset of ploughs is at work the 
spring exerts but a slight upward pressure; when the ploughs are 
raised the spriug gains greater power, and, when they reach the 
highest point, oears up the whole weight. 

Mr. Fowler, of Cornhill and Leeds, has improved upon his appa- 
ratus for employins the common portable engine. The rope passes 
across the field and back again, distended between the pulley on the 
self-travelling anchorage and the “clip-drum,” which hauls the 
rope, not by coiling, but by gripping it tightly in a groove formed of 
movable and self-acting pinching pieces. ‘The drum is hung beneath 
a carriage, which has sharp blade-flanges upon its whecls (removed 
for travelling upon hard roads), cutting into the ground aud with- 
standing the side pull of the rope, and the carriage advances at inter- 
vals along the headland, taking theengine withit. Of course adriving 
belt could not beemployed to transmit the motion of theengine tly wheel 
toa band wheel upon the carriage, which alters its distance and posture 
at every advance. A chain of hard-wood blocks, in V-shaped 
srooves, answers admirably, and will probably wear extremely well. 
Owing to the loss of a plug, and a disarrangement of the pump, the 
engine made too many stoppiges for time to be taken into accountin 
its working of the balauce plough with “digger” breasts at about 
Yin. depth, Besides this form of apparatus, Mr. Fowler has al-o his 
clip-drum hung underneath the boiler of a self-propelling engine ; 


| and, again, au arrangement for two engines, one at each end of the 





furrow, but each with a coiling drum anderneath its boiler, instead 
of a drum engirdling it, as in Messrs. S cvory’s invention. 

The system of Messrs. Coleman is different to any other in having 
two implemeuts alternately hauled in work toward the engine on 
one headland, and then back again out of work toward an anchored 
pulley on the opposite headland, the ropes being coiled upon two 
drums hung at one side of the engine. The double-cylinder 
10-horse engine worked two 5-tired cultivators at a depth of Sin. 

Mr. Collinson Hall, of Navestock, had superseded the use 
of wire rope in his apparatus by a chain of round steel bars 
and short flat plates and rivets at the joints, the drum and 
the anchorage pulley being seven or nine -idec, instead of 
circular. Very litle wear appears upon the present chain, 
which has worked over 400 acres and the rivets can be replaced 
at a trifling cost; but time will soon decide whether a chain 
that canuot be carried with advantage over friction rollers may 
compete with wire-rope that both Messrs. Fowler and Messrs. 
Howard bold clear off the ground in order to effect a great economy 
of motive-power aud of costly wear by friction on clods and stones. 

These various compe‘itors were put through their paces on Thurs- 
day in another trial field of hard old lea, the time of moving 
out of one fieid (after packing up the apparatus for travel- 
ling) and settirg down in another half a mile off being duly 
noted. Mr Fowler was fifty-five minutes moving with eight 
horses, and finished his two acres in 1h. 5lmin.; Messrs. Howard 
moved in 14h, with eight horses, and completed their two acres in 
1h. 57}min. ; Messrs. Savory moved in 25min. without any horses at 
all, anu fivuished their two acres in 1h. 40min. ; Mr. Smith moved in 
1h. with eight horses, and finished his two acres in 3h. and lmin. 
The depth was about Zin. in all these cases; the fuel ccnsumed 
differed considerably—Fowler’s was 3 cwt. I qr. 21b., Howard’s 
3ewt. 1 qr. 19 lb. Savory’s 5 ewt. 1 qr. 101b., and Smith's 3 cwt. 
3 qr. 211b. 

in the afternoon some excellent ploughing was accomplished by 
Fowler's balance plough and Howard’s new plough. Savory’s 
ploughing, like their grubbing, shows the impropriety of attempting 
too high a pace of the implement; at aspeed of more than four miles 
per hour the tool cannot be mode to fullow its work steadily. 

The continued trials of steam cultivators on heavy and most 
oburately hardened Jaud at Wadborovgh have been a testing of the 
utmost power and capabilities of the apparatus in most difficult and 
trying operations, rather than a determination of their comparative 
economy of motive power and the relative efficiency of the imple- 
ments in ordinary tillage. If in common turn-over plougbing on 
the light land Messrs. Howard and Mr. Fowler made equally 
beautiful work,—the perfection of the Bedford mouldboards accom- 
plishing the most neat and efficient turuiug of the slice,—on the 
heavy ground Mr. Fowler's * digging” shares have far surpassed the 
cultivators of Messrs. Howard and Mr. Smith. In fact, no such 
wonderful work has ever been shown before; the immense slags of 
indurated clay being riven up and thrown, not for several inches, 
but for several feet. In the absence of good data as to power 
expended and actual work doue, the conclusions drawn from the 
trial must be more or Jess matters of opinion. It appears to be 
established that the stationary engive and windlass do not fall much 
bebind the movable engine and auchorage in amount of performance, 
provided the rope be well carried clear off the ground ; and that the 
employment of ono engine is most economical and best adapted for 
single farms, though (as proved by Messrs. Fowler and Savory) 
two engines may be most advantageous for working by contract, 
when frequent removals and much travelling from field to field is 
nece-sarily encountered. And it is only by hiring a steam plough, 
or else procuring so costly a machine by help of « public company, 
that the small farmer, with limited capital, can avail himself of the 
expedition and cheapness of steam power tillage. The prize list 
wil! show which competitors have most distinguished themselves in 
the general class of steam tillage machinery, and the class of steam 
cultivators for small occupations ; it is believed, however, that the 


| chief honour, the “* goid medal,” will be awarded to Mr. John 


crumbled by the tines out of moist ground previously untouctied by | 


any tool whatever, The saving of labour in ploughing and repeated 
harrowings, and of time in seeding wheat or barley, has proved of 
vast advantage on clay lands. 

Mr. Stevens, of Hammersmith, commenced working with a 
Howard's Bedford windlass and engine by Messrs. Garrett, the im- 
plement being a plough in which one set of three out of work 
balances apother set of three in work, lifted or lowered by a lever 
paraliel motion. An unlucky breakage of a share stopped this im- 
plement after a journey of only four yards. 

Oa the next plot appeared one of the greatest novelties in the 
field. Messrs. Savory avd Son, of Gloucester, bang a ft. drum 
upon friction rollers around the boiler of a double cyliuder 10-horse 
evgine. Thecylindersare placed transversely in front of thesmoke- box, 
aud the crank-shalt, passing alongside the boiler and within the drum 
(which isa cylindrical shell without arms or spokes), carries pinions 
which gear with ivternal teeth on the dram, and also a screw 
or worm which actuates one of the travelling wheels when the 
engine is required to advance. The drum, being large enough to 


carry 500{t. length of rope in a single layer of coils, hauls the imple- 
ment by winding up the rope that runs singly across the field, and 
a similar engine on the opposite headland pulls the plough again to 


Fowler (tie winner in regular succession of all the society’s first 
prizes for steam ploughing). while more than one inventor will obtain 
a share of the £100 at the disposal of the judges. 








Merropouitan Dratnace.—The bill now passing through Parlia- 
ment enables the Metropolitan Board of Works to borrow a further 
sum of £1,20,000, in consequence of the increase in the price of 
materials and | bour and the necessity for additional works ; and the 
time for completion of the main drainage works is extended to the 
3ist of December, 1866. 

Ayotuer New Metar—Siveaium.—The new metals, we suppose 
are envious of the pew asteroids, and are doing their best to keep 
pace with them in revealing themselves to modern science. Another 
new metal has just been discovered. In the developmevt of his 
invention for the production, on a commercial scale, of the metal 
magnesium, which it is hoped will at no distant period be exten- 
sively used as a substitute for silver, Mr. E. Sonstadt, of Lough- 
borough has, it is said, discovered a new metal in the “ carcasse 
remaining when the chloride of maguesium is obtained by evaporat- 
ing and igniting the chlorides of magnesium and sodium. In many 
of its reactions this new metal correspondsalmost precisely with iron, 
for which metal it has probably hitherto been mistaken. The new 
metal appears, at present, to occur invariably in connection with 
magnesium, Which cannot be entirely freed from it.— Builder. 
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METROPOLITAN MAIN DRAINAGE. 
(From the Times.) 


On Saturday the first step was taken towards utilising the now 
gigantic system of subterranean tunnels which constitute the works 
of the Main Drainage, by lowering the contents of the High-level 
Sewer. which collects the drainage of Hampstead, Highgate, aud 
Holloway, Camden town, Hackney, and B: thral-green, for the first 
time into the river at Barking. This occasion was taken advantage 
of by a large party of members of both Houses, members of the 
Board of Works, engineers, and scientific gentlemen, to pay a long 
visit of inspection to the drainage works now in various stages of 
progress on both sides of the river. 

As on the occasion of the somewhat similar visit the members of 
both Houses paid to the work this time twelve months, so in this also 
Mr. Bazalyette, before starting, a-idressed some short remarks to the 
party on the nature and purpose of the works they were about to visit. 

“He pointed out brie@y how, with the enormous increase of the metro- 

potis, the increased facilities for lrainege into the Thames had 
added to the mass of sewage daily poured into it, till the evil was 
now become almost unbearable. For eighteen hours out of the 
twenty-four the outfalls of most of the metropolitan sewers were 
tide-locked, and on days of heavy rain the waters from the higher 
grounds flooded the basements and cellars of low-lying districts with 
both water and sewage. These low-lying districts could ouly be 
properly drained by continuous pumping, and though one important 
feature of the new system was to reduce pumping toaminimum and carry 
of the water by gravitation, still pumping was in some places absolutely 
mecessary. Avother difficulty which had to be met was the varying 
quantities of sewage and “storm ” water to be dealt with. Four 
ttimes as much sewage passed down the sewers at mid lay as at mid- 
night, the maximum flow being about equal to a rainfall of aquarter 
-of an inch in 24 hours, and the sewers were quite large enough to 
-earry off this rain together with the maximum quantity of sewage. 
But this quantity was greatly exceeded about 24 days iu the year by 
heavy storms, which added more than a hundred times to the quantity 
the sewers could carry off at once; and as it would have been 
almost impossible to construct sewers large enough to carry off those 
flood waters, the existing main sewers were made to act as storm 
overflows, so that when the intercepting main sewers were full the 
surplus storm waters should pass through the storm overflows into 
the (hames; and it was to these storm outfalls, on the north and 
south sides of the river, that the visit of Saturday was paid. 

Th: party embarked on a steamer at the Speaker's Stairs, and pro- 
ceeded down the river to Crossness Point, in Erith Marshes. While 
on the voyage down we may venture on giving our readers the 
general features of this great Main Draivage plan —a work of such 
magnitude as no city in the world but this would require, and 
certainly one of such cost as very few cities in the world but this 
could afford to pay for. The subject of sewage is not a 
clean ove, nor one adapted for the literature of the dog days; 
but after inhaling dirt and drinking dirt for so very many 
years. we may well afford to read about it, and to look 
statistically into that foulest of all our great sewers, the river 
Thames. Until the adoption of the present scheme the object of 
all London drainage was to make the Thames the great main sewer of 
the metropolis—an object which we shall see was realised to the 
fullest possible extent. All the sewers in London, on both sides of 
the river, run due north and south, discharging themselves into the 
‘Thames within a length of some five or six miles. At the very 
first glance this arrangement seems bad enough, though it is infi- 
nitely worse when we come to examine how it was arranged to 
work. On both sides of the river the banks are very little above 
hizh-water mark, while the average level of the ground immediately 
behind them is much below it: half Lambeth, Bermondsey, and 
Rotherhithe being 6ft. below high-water level. Of course, when 
this is the level of the ground the sewers are much lower still, 
and their outlets so complet: ly tide-lecked that it is only at dead 
low water that they can empty themselves at all. Thus, for nearly 
eighteen hours out of the twenty-four the sewage on both sides of 
London ured to be, and is still, to an immense extent, pent up, giving 
off its miasma into every streec and house. As we have said, it 
could only escape at dead low water, when the returning tide im- 
mediately churned it wp the river, keeping all its abominable “ flot- 
sam and jetsam ” above bridge till the tide ebbed out, finding 200,000 
or 300,000 gallons of filth to be operated upon in a similar manuer 
on its return. This was the arrangement twelve years ago, and is 
almost entirely so still; but, even bad as this was, it was 
capable of being made worse, aud worse accordingly it was 
made. In 1849 most of the houses in London had cesspools 
attached to them, and avery large proportion were without any drains 
atall The alarming vature of this evil showed itself slowly but 
surely in the Bills of Mortality, and the then Commissioners of 
Sewers, who were feebly battling with the evils of the drainage 
system, set to work to mitigate the c-sspool danger by drainage, 
making the Thames, as usual, the general receptacle. From that 
time to the present some 700 or 800 miles of new drains have been 
made, and all cesspools made to drain at once into the river. By 
this “improved” drainage some 2(0,000 additional gallons of 
sewage were daily added to the Thames at low water, containing no 
less than 300 tons of “ organic matter,” which, in this case, is the 
scientific term for filth. Nor was the Thames the only sufferer. 
Wherever a stream could be found, no matter how clear its 
waters or how beueficial its course, drains were at once made 
into it. Hackney-brook, once well-known to anglers as one 
of the clearest and prettiest of streams that wound from thenorth of 
London into the :iver Lea, was made to vie with the Thames iu 
filth and stench; and even the Serpeutine was brought into requisi- 
tion, and the Ranelagh sewer (one of the largest in London) daily 
discharged itself into that much-prized piece of ornamental water. 
The Thames, however, as the largest claimant, always got the pre- 
ference of dirt, and the great ma-s of corruption which has flowed 
into it year after year has at last made it the iargest and dirtiest open 
sewer in Europe. The result, as a matter of course, has been that in 
the su omer months the stench from the river has occasionally been 
intolerable. In 1857 great quantities of lime and chloride of lime 
were put in daily; in 1858 the same expedient had to be resorted 


to again; and in 1859 the dose had to be increased to 
110 tons of lime and twelve tons of chloride of lime, cost- 


ing some £1,500 per week. Even in a pecuniary point of 
view, however, this was not the only evil of the system. 
The Thames in this hot weater runs short of water, and wheu there 
is no rain the collections of refuse in the sewers bave to be flushed 
into the river by artificial means. This flushing alone during 
summer costs £2),000 a year to get the poison into the Thames, 
where £20,000 more is generally required to keep it from breeding 
a plague. The tide in summer carries off little or nothing. A 
marked object was set afloat in the river and watched, with a view 
ot ascertaining this fact, and for three weeks it weut backwards and 
forwards between Vauxhall and Londen bridges, without going much 
further either way. During the same period the sewage of the 
Thames, increased by its daily contribution, goes backwards and 
forwards likewise under the summer sun, and yet people profess to 
wonder why it smells so abomiuably. The magnitude and import- 
ance of this evil have long been known, and Mr. Bazalgette, the chief 
engineer of ihe Board of Works, fought long and assiduously to 
have the plan improved, and, strongly aided by public opinion, his 
fight has been successful. His main drainage scheme is nearly com- 
pleted. In less than two years more it will be entirely completed, 
the Thames purified, and Loudon effectually drained. 

As may easily be imagined, it is impossible in an article like the 
to give more than an outline of this great plan, which may 

st be briefly described as consistivg of three gigantic main tunnels 
or sewers on each side of the river. Jbese completely divide under- 
ground London, from west to east, and cutting all existing sewers 
at right angles intercept their flow to the Thames, and carry every 
gallon of London sewage under certain conditions into the river on 
the north side below Barking, and on the south to near Erith. These 


Main Grains are called the High, Middle, aud Low Level sewers, ; 





according to the heightof the localities which each respectively drains. 
The High Level on the north side is about eight miles in length, and 
runs from Hampstead to Bow, being at its rise only 4ft. 6in. in 
diameter, aud thence increasing in circumference, as the waters of 
the sewers it intercepts require a wider course, to 5ft., 6ft, 7it., Left. 
Gin., 11ft. Gin. and at its termination, vear Lea river, to 12ft. Gin 
in diameter. This drain is entirely finished, and in full work. Its 
minimum fall is 2ft. in the mile; its maximum at the beginning is 
nearly S0ft. a mile. It is laid at a depth of from 20it. to 26ft. below 
the ground, and drains an area of 14 square miles. The Middle 

evel, as being lower in the valley on the slope of which London 
is built, is laid at a greater depth, varying from 30ft. to 36ft., and 
even more below the surface. ‘I'his is nearly complete, and extends 
from Kensal-green to Bow. The Low Level will extend from 
Cremorne to Abbey Mills, on the marshes near Stratford, but as the 
city portion of this will pass through the Thames Embankment we 


shall have occasion to refer to it hereafter. At Bow the Luw 
Level waters will be raised by powerful engines at # 
pumping sation to the junction of the High and Middle 


Level ducts, thence descending by their own gravity through three 
tunnels to the main reservoir and final outfall below Barking 
These three tunnels are each 9ft. 6in. in diameter and nearly four 
miles long. Great engineering difficulties existed in the coustruc- 
tion of these main arteries, as, from the height at which they all 
meet, it was necessary to take them above the level of the marshes 
leading to Barking. For a mile and a half the embankment whic: 
encloses the three tunnels is carried on brick arches, the piers going 
18ft. below the surface, and being based on solid concrete. In the | 
marshes at Barking the reservoir for the reception of the sewage | 
of the north side is formed. ‘Lhis reservoir is a mile and a half | 
long by 100ft. wide and 21ft. deep, It is made of this great length 
in proportion to width to allow of its being roofed with brick 
arches, which are again covered with earth to a considerable 
thickness, so that not the slightest smell or escape of miasma can 
take place. This is capable of containing more than three times 
the amount of sewage which can enter it while the pipes are shut, 
and thus, when all is complete, the works will not only be large 
enough to take off all London’s sewage now, but its sewage when 
London is double its present size. 

While the sewage is in the reservoir we have spoken of,.it will be 
completely deodorised by an admixture of lime. When the tide is at 
its height the slnices which pass from the bottom of the reservoir, far 
out into the bed of the river, will be opened, and the whole allowed 
to flow away. It takes two hours thus toemp'y the reservoir, by 
which time the tide will be flowing down strongly, and will carry its 
very last gallon a distance of thirteen miles below Barking, which, 
being itself thirteen miles below London, will place the contents of 
the sewers, every twelve hours, twenty-six or more miles distant 
from the metropolis. Thus, instead of letting loose the rankest of 
this great city’s abominations in the very midst of London, and 
leaving it to stagnate, or, still worse, to be agitated backwards and 
forwards in a small body of water, it will all be carried away a 
distance of thirteen miles, then deodorised, then suffered to escape 
into a body of water more than a hundred times greater than that 
into which it now crawls, and thus disinfected and di uted, so as to 
be without either taste or smell, swept still further down the stream, 
till every trace of it is lost. 

On the south side the three great sewer arteries are constructed on 
similar plans—the High Level from Dulwich to Deptford; the 
Middle from Clapham to Deptford; aud the Low Level from 
Putuey to Deptford. At this poivtis a pumping station. which raises 
the water from the low to the high level, whence it flows away 
through a 10ft tunnel to Crossness Point. One part of this tunnel, 
passing under Woolwich, is a mile and a half in length, without a 
single break, and driven at a dept of 80ft. from the surface. At the 
outfall will be another pumping station, to lift the water to the reser- 
voir, The southern reservoir is only five acres in extent; that on 
the north is fourteen. In the reservoir it will be deodorised and 
discharged in a similar way to that we have already described, 

It was over these last vained works, amid an apparently inextric- 
able labyrinth of culverts, arcades, chambers, and columns, that 
the visitors were conducted, iirst inspecting the channel for 
the overflow of storm water, next the two culverts, as large a most 


Messrs. A. Hancock, R. B. Bowman, and H. B. Brady, on the 
part of the Natural History Society, received the members of the 
iustitute, and pointed out the position of the mineralogical collection, 
We 

The President, on the part of the Tustitute, complimented the 
Natural History Society on the general improved appearance of the 
museum, and expressed eutire satisfaction with the arrangement of 
the specimens belonging to the Institute. 

Ou returning to the rooms of the Institute, the President drew 
attention to the proposed excursion to the Canobie coal field during 
the approaching meeting of the British Association. 

The continuation of the paper on “ Paradoxes in Ventilation of 
Mines,” by Messrs. Atkinson and Daglish, was then read, of which 
the following is an abstract :— 

When alterations are to be made in the ventilating currents of 
mines, practical knowledge is generally relied on to effect these ; 
bat it sometimes happens that the an‘icipated results are not realised, 
some of the currents proving stronger aud others weaker than was 
expected, and others evea fail ng entirely to establish themselves. 
Ln vther instances, after accideuts have occurred or when extensive 
alterations are ip progress in the workings of ventilating shafts, 
whereby some of the ordinary arrangemeuts for ventilation have 
been materially affected, particular parts of mives have had their 
ventilation deranged in a manner and to an extent entirely unanti- 
cipated. All these cases may, with some degree of propriety, be 
termed “ paradoxes.” The paper then proceeds to describe and ex- 
plain a number of very remarkable instances where this action has 
been observable ; these all requiring diagrams to be illustrated. The 
tollowing practical deductious from the cases instanced are thus made 
at covsiderable length :— 

1. The danger that may attend the use of two epen routes from a 
return airway, to avy part of an upcast shaft, at aco siderable height 
above the level of the furnace, when the air in one of the routes, in 
ascending portions, is raised to a much higher temperature than that 
in the other, 

2. The danger that may arise from the injudicious use and appli- 
cation of dumb drifts. 

3. The probability of a reversal of the current in the upper seams 
of any colliery, when the upeast shaft is contracted above by acradle 
or scaff ding during the progress of repairs. 

4. The danger attending intercommon ventilation between two 
adjoining collieries, having separate downcast and upeast shafts, 
arising from the extreme probability of variation, not ouly in quan- 
tity, but even in direction, of some of the splits of air—in caves of 
the ventilating powers of either of the collieries being considerably 
increased or diminished. 

5. ‘The necessity of insuring that a distinct pressure exists on all 
stoppings in a direction from where naked lights are used; and that 
in all cases a return from an intake split should intervene between it 
and any separation stoppings of another split, 

6. The danger attending the use of regulating doors instead of 
permanent regulators, placed so as to have as little passage as possible 
through them. 

The necessity for using safety lamps only in cases of falls in the 
airways, or other causes tending greatly to diminish the gross quan- 
tity of air circulating, especially im mines having extensive 

workings, either to the rise or dip of the shaft; as, in either case, 
reverse currents from the directions of the goaves would probably 
be established. 

In conclusion, the title of “ paradoxes” has not been employed 
to convey the idea that the ordinary laws of nature were either sus- 
pended, or in any way departed from, in producing the results given 
in these cases; but simply to imply that they were such as were 
not likely to be auticipated before they were observed, eveu by 
those experienced in the ventilation of mines, Cases like those 
described clearly demonstrate that the thorough and safe ventilation 
of a mine yielding fire-damp requires for its accomplishment @ 
great deal more than the mere obtaining ane circulation of a large 
gross q mutity of air, Indeed, after providing the power aud mraus 
necessary, that great judgment, skill. and care should be exerelsed 
by he underground manager in making the arrangements fur its 
proper and safe distribution, And, in addition to this, there is fur 
th r required great and constant vigilance on the part of the subor- 





as railway tunnels, which carry the sewage to the east and west 
pumping stations. Before the entrance to the pumps are ma-sive 
iron strainers, which keep out all the coarse refuse brought down 
the sewer, and which is afterwards dredged up by the filth hoist into 
the filih chamber, which is dushed into the river at low water. 
pumping house is nearly finished and the iron work of of the engines 
begun. The pumping stations will each cousist of an engine house, 
containing ten boilers calculated to work up to 500-horse power 
nominal. This power working through eight pumps of 7ft. diameter 
and 4ft. stroke will daily raise 19.000,000 cubic feet of sewage from 
19ft. below low water to the level of the outfall; but, in case 
of necessity, the pumps can raise 25,010,000 cubic feet per day. The 
reservoir into which it will all flow is not yet finished, but when 
roofed in with brick will hold 20,000,000 gallons of sewage. After 
inspecting these works on Saturday, the visitors were taken across 
the river to the Barking outfall, where the works are larger, simpler, 
and much more advanced, for on the north the sewage is brought at 
such a level as to discharge into the reservoir by its own gravitation. 
The reservoir here is far a vanced, a great deal of it being roofed in, 
so that all will be completed in a few months more. Close to this 
the contents of the High Level sewer were turned on 
the river direct, and not, as they will in 
through the reservoir. The iuspection of this murky Niagara 
of sewage as it came tumbling down seemed to be not at all un- 
pleasant to members who are accustomed to legislate in bot weather 
on the banks of the largest sewer in the world—the Thames. After 
gazing on this unsavoury volume of dirt for some time, by way of 
an appetizer, the whole party returned to the great reservoir to 
lunch, At this repast various loyal and congratulatory toasts were 
given—that of Mr. Thwaites, the chairman of the Board of Woiks, 
aud Mr. Bazalgette, his chief engineer, being greeted with much 
enthusiasm. In the afternoou the visitors returned to town, having 
enjoyed an agreeable, and we may add, an instructive excursion. 

The total lengti of the three rows of intercepting sewers, the 
course of which we have sketched «n each side of the river, will be 
50 miles, and before all the works are completed 800,000 cubic yards 
of concrete will be consumed, upwards of 300,000,000 of bricks, and 
4,000,000 cubic yards ot earthwork. 


NORTHERN INSTITUTE OF MINING ENGINEERS, 

Tur usual general monthly meeting of this society was held in their 
rooms, Newcastle-on-Tyne, on ‘hursday, June 5, Nicholas Wood, 
E-q., President, in the chair. Before commencing the ordinary 
business, the members adjourned to the Museum of the Natural 
History Society, which has lately been enlarged and thoroughly re- 
arranged and renovated. In addition to their own valuable collection 
of fossil remains, the Natural History Society have undertaken the 
charge of the specimens belonging to the Minicg Institute, consist- 
ing chiefly of the interesting collection of the late Mr. Hutton, from 
which the standard work on the “ Fossil Flora,” by Messrs. Lindley 
and Hutton, was in great part pictured and described. ‘his collection 
was purchased by the Institute of Mining Engineers same time 
since, and now occupies the cases along the entire of one side of the 
gallery in the sinall room, where it will doubtless, not only be an 
object of interest to the general public, but will, forma valuable adjunct 
to the otherspecimens for the geological student, The Mining Institute 
also subscribes to the funds of the Natural History Society, and in 
return the members obtain the privilege of free entrance to the 
Museum, and are represeuted on the council of the Natural History 
Society. Situated in the midst of one of the most extensivel 
wrought coal fields in the world, this Museum ought to take high 
ravk for its collection of foesil remains and other geological speci- 
mens; and it is to be expected that, now that the mining engineers 
of the district are thus intimately conn cted with it, numerous addi- 
tions will be made in its mineralogical collections, 


The | 


into | 
future flow, | 


| remaining 100 tons are of 5din., the price being £50 per ton, 


dinate agents; together with implicit obedience to di-cipline, aud 
| prude ce on the pert of each one of the workpeople in iby mine, in 
order t) ensure even a moderate degree of safety, and of aT 
| from explosions of fire-damp. And, with all these combined, 
explosiuns cannot be entirely prevented, for human prescience and 
| forethought have their limit equally with human Kuowledge avd 

skill, and all that we can hope for is the diminutio’s of their frequency 
} or the mitigation of their severity. Tbis paper, in full, wi.l appear 
| in the 12th volume of the Transactions of the Iustitute, shortly to be 
published, 





| Frencu Armour Piatrs.—Two hundred tons of armour plates 
| are now being delivered at Portsmouth Dockyard by vessels from 
| France, the manufacturers being Me-srs. Petin, Gaudet, and Co., 
| the makers of the armour plates for the frigate La Gloire, and other 

iron-clads in the Freuch amocial Marine. 100 tons are of 4}in., 

and have been purchased by our Admiralty at £45 per ton. ‘The 
Like 
all other French plates which have been supplied to the 
English Government these from Petin, Gaudet, and Co. bave 
a very rough, Dlistered, and unfinished appearance ; but 


| thismaynot detract at all from their cohesiveness or shot-resisting 


power. They are, however, such plates as the Admiralty 
would not receive on any terms from English manufacturers. The 
latter, indeed, are loud in their complaints, and have been now for 
some time past, of the restrictions the Admiralty place upon them in 
compelling them to give their plates such a perfectly even surface, 
and to bestow upon them such an immense amount of * trimming 
and polishing.” They say that the plate is ruined in its deteusive 
quality asship’s armour, and that they therefore do not compete with 
the French makers on equai terms, Ju the previous trials of plates at 
Portsmouth, furnished by Mesers. Petin, Gaudet, and Co., and M. 
Scheucking, of Toulon, the plates themselves, although roughly 


| manufactured, showed an ex raordiaary degree of resisting power to 


the 68 Ib. solid shot at 200 yards range, aud the metal of which they 
were composed was evidently of a very superior quality, 


Tue Goopwin Sanps —A public company is being formed for the 
embankment and reclamation of the Goodwin Sands, and to con- 
vert them into a valuable island, whereon to build a new township, 
fortifications, docks, lifeboat station, and wharves; also to reclaim 
the land for agricultural purposes, &c. By the accumulation of the 
sand from the north, the Guli Stream has been shifted to the south- 
ward, the great increese of the sand coming from the north having 
formed a shoal, called the Fork, opposite Trinity Bay. By the pro- 
posed embankment, the whole of the Channel, between the Gv0d wins 
and the Break, will become eutirely clear. The company coutem- 
plate taking a graut of the Guodwin Sands, for the objects they have 
in view, to recover the sunken ships and treasures, which it. is thought 
will pay all the expenses. The land to be reclaimed will consist 
of about 20,000 acres. The first work to be accomplished is the 
entrance of the intended lock, which will be made by caisson 
gates. This lock will be of sufficient capecity to admit the Great 
Eastern steamship and the largest class of ves-els, being 860ft. long, 
100ft. wide, and 40ft. water at the lowest ebb from the sill ; adjoin- 
ing which is the tidal dock, containing 287 acres, with 40ft. water. 
When that is completed the embankment will be commenced, as 
well as the docks, which are to cover about 626 acres. In case of 
stress of weather, ships in the Downs are to take refuge on pay- 
ment of a small tonnage. Capacious docks will adjoin, for repair- 
ing or examining ships of avy class, without unloading. Building 
plots are proposed to be laid down for warehouses, which are to be 
let or sold by the company A new township is also proposed, to 
consist of a church, public buildings, houses, &c. &c.* ‘The remain- 





ing portion of the land to be Jet or sold in plots for building and 
agricultural purposes. Messrs. Bash and Son are the engiveers. 
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THOROLD’S DRILL BRACES. 


Tuese improvements, by Ernest Thorold, of Lee, Kent, consist in 
substituting for the usual ratchet wheel and pawl used in ordinary 
hand-drilling machines (commonly termed ratchet a a cylin- 
drical wheel or barrel, forming or being the body or part of the body 
of the drill brace, the circumference of which may be of any desired 
form, viz., either plain, convex, or concave, or may'present a succes- 
sion of flat, convex, concave, or other suitably formed surfaces, the 
form of the end of handle varying accordingly. The handle or lever 
of the drill brace is held in such a position by any suitable and con- 
venient means by a guide or guides, so that when moved to and 
fro in the usual manner the short end of the handle or lever comes 
in contact with the wheel, barrel, or body of the drill brace, and may 
be pressed so hard thereon as to enable the user to communicate the 
usual rotary motion to the drill brace, but thus doing away with the 
usual ratchet of ordinary ratchet braces. If desired, a spring may 
be employed to keep the short end of the lever in contact with the 
body of the brace. The drill brace is furnished with the usual set 
screw and aperture for the insertion of the drill. In applying these 


improvements to spanners, the set screw would, of course, not be 
required, but it would be necessary to make the aperture in the body 
of the brace of the desired form to fit the nut or other article to | 
which the spanner or wrench is applied. The principle may also be 
applied to spanners or such like articles by doing away with the body 
of the drill brace, in which case the nut or other article would re- 
present and act as the body. 
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Figs. 1 and 3 are elevations; Figs. 2 and 4 are plans looking on | 
socket or aperture for insertion of drill; the short end of handle being | 
shown in dotted lines, also part of body of drill brace. <A is the | 
cylindrical wheel, barrel, or body of brace; B is the usual set screw; | 
C is the usual aperture for the insertion of the drill; D is the handle | 
or lever of brace (D being the long end, and d the short end thereof) ; | 
E, E, the guide or guides of the handle or lever; F is a bolt passing 
through guides and end of handle; G, G, are springs. The action 
of the drill brace is as follows:—The handle being moved to and 
through in the usual manner the short end d is brought in contact with 
the barrel or body A, and may be pressed so tightly thereon as to 
enable the user to communicate the usual rotary motion to the 
drill brace. 

Springs are not absolutely necessary, but are applied by preference 
to keep the short end of the lever in immediate contact with body of 
brace. They may be of any convenient form and fixed in any way 
desired. The guide or guides E, E, may be composed of two separate 
plates, as in Fig. 1, or in one piece, asin Fig. 3, or they may be 
arranged in any other suitable and convenient form as not interfering 
with the principle of the drill brace. Also, as before stated, the cir- 
cumference of the body of the brace need not necessarily be quite 
plain, but may be of any form preferred. 


TODD'S PICKERS FOR LOOMS. 


Tuis invention, by Peter Todd, of Wheelton, Lancashire, relates 
to the “pickers” employed in power looms to strike the shuttle 
across the loom, and consists in the combination of wood and leather 
to form such pickers. The leather is the portion arranged to strike 
the shuttle, and the wood is used as a foundation upon which to fix 
the leather by means of wire or cement, by which combination the 
“ Jeather tips” may be renewed when required, the weod being more 
durable than leather, thus the whole “ picker” is not destroyed 
when the striking portion is worn away, as in most instances. This 
arrangement also enables “ scrap leather” to be employed in the 
formation of the picker ends, 


FIG. I. 


FiG. 2. 









ae 


_ Fig. 1 represents a side elevation of the “picker,” snowing the 
— ‘and combination of the wood with the leather ; Fig. 2 is a 
ongitudinal section of the same, and Fig. 3 is a plan view. 

In Fig. 1, a, a, is the portion of the picker which is formed of 
wood, and which is connected with the picking rod; and 4, 4, is the 
part made of leather, and employed to strike the shuttle, such leather 
portion being firmly attached to the foot, as shown in Fig. 3. 











Traction Enatves.—At the agricultural exhibitions held during the 
present month at Odense and Hamburgh, Messrs. Aveling and 
Porter's self-propelling engine received the first prize silver medal. 
There were four competitors at the first-named show, and eight at 





Hamburgh. 
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Tuts invention, by George Buchanan, of Bucklersbury, has} for 
its object “Improvements in Machinery used in Crushing Sugar 
Canes,” and is applicable in constructing that class of machinery 
wherein an oscillating steam engine is used on the same bed or 
rollers. 

Heretofore the oscillating steam engine has been erected near one 
end of the bed or base plate, and the fly wheel has been situated 
between the steam engine and the crushing rollers by which the 
crank or driving shaft and the framing which carries the same are 
necessarily elevated considerably above the base plate as the crush- 
ing base or bed plate. 

According to these improvements, an oscillating steam engine 
is combined with the crank or driving shaft on which the fly 
wheel is fixed and with the crushing rollers in such manner that 
the oscillating engine is placed between the fly wheel and the 
crushing rollers, and the fly wheel is caused to be beyond the end of 
the bed or base plate, and it descends partly below the end of such 
plate. By thus combining the machinery the position of the crank 
or driving shaft of the engine, and the framing which supports the 
same, are considerably reduced in height from the base or bed plate, 
and the arrangement of the machinery is generally improved. 
For these purposes the oscillating steam engine is placed between 
the fly wheel and the large cogged wheel, which is by preference 
furnished with internal teeth, but this is not essential. ‘The crank 
or driving shaft turns in bearings on a suitable framing between the 
engine and the fly wheel and the crank or driving shaft by a pinion 
thereon communicates motion to a cog wheel on ashaft which has 


| fixe on it a pinion which takes into and drives the large cog wheel 


whicii gives motion to the crushing rollers as heretofore. 

The illustration shows a plan of so much of the machinery used 
for crushing sugar cane as will describe the combined arrangement 
of the parts. A is the oscillating cylinder of a steam engine by 
which the crushing rollers are driven. ‘The piston rod of the steam 
cylinder A gives motion to the crank or driving shaft B. On the 
outer end of this crank or driving shaft B is the fly wheel C, which 
it will be seen is beyond the end of the bed plate, which arrange- 
ment admits of the driving shaft B being brought down nearer to 
the bed plate D than could be the case when the fly wheel was 
placed intermediate of the oscillating steam engine and the crushing 


| rollers E, E, as was formerly the practice when driving crushing 


rollers by an oscillating steam engine. On the driving shaft Bisa 
toothed pinion F, which takes into and drives the cog wheel G, 
which is on the axis H, on which there is also a toothed pinion, which 
takes into and drives the cog wheel I, which wheel is formed with 
internal teeth. The axis of the wheel I gives motion to one of the 
crushing rollers E, E, in the ordinary manner. 

It will be seen that the oscillating steam engine is placed between 
the crushing rollers and the fly wheel, by which arrangement not 
only is the tly wheel placed beyond the end of the bed plate and the 
height of the driving shaft above the bed plate reduced, but the 
driving gear and framing are more advantageously combined with 
the plate and the crushing rollers, by which the great vibration 
to which like machinery has been subjected is got rid of, whilst the 
bearings and other parts are rendered more accessible, by which 
he machinery is rendered less liable to wear. 





JEFFRIES’ BREECH-LOADING FIRE-ARMS. 


Tus invention, by George Jeffries, of Norwich, has for its object 
improvements in breech-loading fire-arms. In the specification of 
a patent granted to Mr. Jeffries, and dated January 2nd, 1862 (No. 
22), a breech-loading fire-arm is described in which the barrels are 
mounted on a vertical axis or pivot, placed at one side of the centre 
line of the piece, and the indie are opened by turning the barrels 
to one side in a horizontal direction ; the breech plate or false breech 
in this arm is flat and at right angles to the centre line of the piece. 
According tothe present invention, the vertical axis or pivot is placed 
in the centre line of the piece, the breech plate or false breech being 
flat and at right angles to the centre line, as before. To enable the 
barrels to clear the breech plate or false breech in moving sideways 
(which was previously provided for by placing the axis or pivot out 
of the central line) the axis or pivot is so arranged that it, together 
with the barrels, can move longitudinally a short distance to and 
from the breech plate. The axis or pivot is conveniently formed by 
fixing a stud in the under side of the barrels, and causing this to 
enter a slot, along which it can traverse in the fore part of the metal 
body. Underneath the barrels, at their breech ends, there is a wedge 
piece or incline, which, entering and acting with a corresponding 
recess in the body, draws the breeches of the barrels firmly against 
the breech plate or false breech, when the barrels are brought into 
position for firing, the hinder part of the incline or wedge piece also, 
as before, projecting beyond the breeches of the barrels and entering 
a corresponding groove prevents the barrels tipping. The lateral 
motion is conveniently given to the barrels to open and close the 
breeches by a lever which fits under the trigger guard; this lever is 
mounted on a vertical axis, and on the upper end of the axis, imme- 
diately under the barrels, there is a forked arm which embraces a pin 
fixed beneath the barrels, so that turning the lever gives the desired 
sideway motion to the barrels. 

_Fig. 1 is a side view of a portion of a double-barrelled fowling- 
iece constructed according to this invention; Fig. 2 is a plan, the 
Is being in position for loading; Fig. 3 is a side view of part of 

the barrels; and Fig. 4 an underside view; Fig. 5 is a plan of a 
portion of the stock, together with the metal body, and some other 
parts, the barrels having been removed. ais the stock, and 6 the 
metal body fitted into it. At the fore part of the piece 4 is a slot b', 
to receive the axis on which the barrels ¢ turn; this axis is marked 
c'; it is secured te the underside of the barrels, and has a head c* 
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at its lower end. When the barrels are placed at right angles to the 
stock, or nearly so, this head is able to pass through the slot, and 
then, on turning the barrels; round, they become secured. c? isa 
stud, which is fixed underneath the barrels; this stud enters the 
forked arm d, so that, by turning the arm partly round, the breech 
ends of the barrels are drawn in up to the breech plate or moved out 
away from it according to the direction in which the arm dis moved. 
The arm d works in a recess in the piece 6, and its axis d', which is 
formed upon it, passes through a hole bored in the said piece. The 
axis d' is squared at its lower end, and receives the lever e, which is 
held in its ee by a screw e!. ct isa curved wedge piece or incline 
forged to the breech end of the barrels; it enters a corresponding 
recess in the body, as is shown, and serves both to draw the breeches 
of the barrels against the breech plate or false breech, and also to 
prevent the barrels tipping. The centre from which the curved 
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wedge piece c‘ is struck, is indicated by the red lines, and the same 
point is also the centre, from which the slot 6' is struck. fis a stop, 
which fits into a hole or recess in the stock, it serves to prevent the 
forked arm d turning too far whilst the piece is in use; this it does in 
consequence of the shoulder d? on the arm d coming against its 
upper end; it allows, however, the lever e to come to a position at 
right angles to the stock, or nearly so, and the ends of the barrels 
are then exposed, so that cartridges may be introduced into them, 
but the lever cannot move so far as to allow the stud c* to escape it. 
By drawing out the stop or bolt f, the lever and forked arm are 
enabled to move further round, the stud c* is set free, and the 
barrels may be moved round into such a position that they may be 
lifted off the stock. When the barrels are in position for firing the 
lever e lays along under the trigger guard. 





Emigration.—Since 1814, down to Midsummer, 1863, no less than 
5,383,812 emigrants have left the United Kingdom toseek their fortunes 
in other lands. 1,234,506 went to our North American colonies, 
805,128 to Australia and New Zealand, 3,238,579 tothe United States; 
105,599 to other parts. In the great emigration time, the eight 
years 1847-1854, there were no less than 2,444,802 emigrants, an 
average of more than 300,000 a year; and in the year 1852 they 
averaged more than 1,000 a day. 

Vae or Neato Rat.way.—The Swansea and Neath branch of this 
railway, which carries the narrow gauge to Swansea, was opened 
one day last week. Among the visitors were Mr Pascoe, S. Grenfell, 
Mr. L. L. Dillwyn, M.P., and Sir W. Armstrong (whose system of 
hydraulic appliances has been adopted by the company for opening 
the bridges over the Tame, and for admitting the shipping to and 
from the harbour and docks.) Hitherto nearly the whole of the 
mineral and coal traffic in this important district was conveyed over 
the South Wales Railway, and had to be transferred from the narrow 
gauge wagon, on the Aberdare and other branches of the Vale of 
Neath line, to those of the broad gauge ones of the South Wales 
Company, before it could be shipped at Swansea, which entailed a 
loss an expense, and a delay which can now be avoided, and which 
has for some years past diverted a good deal of traffic from 
Swansea to Neath, Brittonferry, and Cardiff. There are other lines 
on the narrow gauge system in progress of completion which will 
place Swansea within a six hours’ drive of Liverpool and Birming- 
ham, and which will create a large trade between Swansea and the 
North, now enjoyed by Bristol and London only. 
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VICKERS’ CONSTRUCTION OF ORDNANCE. 


Tus invention of “Improvements in the Construction of Ord- 





nance,” is by T. E. Vickers, of Sheffield, and relates to a novel | 


mode of annealing and cooling blocks of steel or iron, or any other 
suitable metal or alloy, of which it is proposed to construct a gun or 
other piece of ordnance. The object of the invention is to cool the 
block of metal in such a manner as to cause that portion of its 
section which is nearest to the inside of the bore to contract first, 
the other portions of the section being allowed to cool upon it in the 
order of their respective distances from the axis of the piece. In 
carrying out the invention the patentee first casts, rolls, hammers, 
or otherwise forms, 2 solid block of steel, or iron, or other suitable 
metal or alloy, of the required form in any convenient manner, and 
then bores out the solid block to about the required size for the 
calibre of the piece. When bored out the block is to be subjected to 
heat in a reheating o> annealing furnace, and when brought to a 
heat s \fficient to expand the crystals in the mass, and while the 
block of metal is stil in the furnace, there is introduced into the 
hollow portion of the gun a stream or jet of water, which is con- 
tinued until the gun has cooled down entirely. 


FIG. I. FIG .2. 
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Fig. 1 represents a transverse section of the breech of a gun cast 
or otherwise formed in a solid block in any convenient and well- 
known manner, and this solid block consists of a solid core 1, and 
three concentric rings of metal 2, 3, 4, thereby forming one solid 
mass. The first operation will then consist of boring out the 
central part or core of the gun of something less than the required 
calibre, or if desired the gun may be cast with a hollow core, as 
shown in Fig. 2, and then afterwards bored out to the desired 
calibre if required. This having been done the block is to be 
reheated and gradually cooled in an annealing furnace, while the 
cooling operation is being carried on from the inside towards the 
circumference as indicated by the concentric rings. It will now be 
understood that the ring 2 will be cooled before the ring 3, and the 
latter before the ring 4, or outermost ring, and consequently 4 will 
sbrink on 3, and 3 on 2, thereby greatly increasing the strength of 
the gun. The operation of cooling a mass of meral from the inside 
by causing a stream of water, air, or other suitable liquid or fluid to 
pass continually through is so well known that itis not necessary 
to enter into any detailed explanation of the operation, or of the 
apparatus employed for the object, especially as the apparatus em- 
—— for the purposes of the invention do not differ from tbat 

eretofore employed for analogous purposes. 





Spats Ramways.—(From our Correspondent.) —The establish- 
ment of through communication on the Northern of Spain Rail- 
way, from Madrid to the foot of the Pyrenees, has already been 
attended with the most happy results, the traffic for the week 
ending the 8th inst. having risen to £14,230, as compared with 
£6,551 in the corresponding week of 1862. The progress of the 
Saragossa division of the Madrid, Saragossa, and Alicante Rail- 
way has been equally marked since the opening of the sections from 
Medinaceli to Saragossa. Thus, in the week ending the 8th inst., 
this portion of the Madrid, Saragossa, and Alicante system acquired 
£5,580, as compared with £1,571 in the corresponding week of 1862. 
So much for the importance of through communication on railways, 
and the prospects of modern enterprise in Spain. 

Tue Use or Rounp Towers.—Mr. Petrie and his followers have 
cleared away a good deal of the mystery surrounding these re- 
markable buildings; and I cannot say that they have less interest 
in my sight that they are practically connected with an incidental 
and important epoch in early Christianity, and we hear no more of 
Phalic temples, fire worship altars, Chaldean observatories, provin- 
cial Babel towers or pillars for followers of St. Simeon with im- 
proved accommodation, calculated to mitigate the hardships of that 
school of anchorites. They are Christian edifices, connected with 
ecclesiastical establishments, and rank in age with the earliest 
English churches. All that was special and inexplicable in their 
nature—their great height, the doors a considerable distance from 
the ground, the absence of interior stairs or other means of ascent, 
and their existence without any other address, such as churches or 
monastic buildings, attached to them—can be shown to be peculia- 
rities adapted to particular objects. It is known that, at the time 
when they were built, places of worship were often constructed of 
wood, wattles, or turf. The question sometimes being—How the 
means at the disposal of a community for building with stone could 
be best invested? the answer would be—In making a place of 
strength for securing the treasury of the establishment and those 
relics and holy books which are beyond all price, from the rapacity 
of the heathen Northmen. It was the way of these unwelcome 
guests to run their galleys on any tolerably safe landing-place, 
scour the country for some distance, carry off whatever was both 
valuable and portable, and then scamper away to their galleys 
before a force had collected sufficient to trouble then. Suppose the 
dangers which a nest of peaceful monks have to meet from such an 
incursion, and you will easily suppose their round tower to be a 
good investment of the funds available for building purposes. Ou 
hearing that the galleys have touched land, the brethren carefully 
collect their reliquaries, psalters, ecclesiastical robes, and other 
valuable things, and remove them from the sacred, but fragile, fane 
in which they worship, to the top of the round tower, and then the 
bulk of the brethren take to their heels and get protection where 
they can. The tower, though untenanted, will protect its precious 
contents for a time; but if some four or five of the brethren shall 
valorously remain with them, whether trusting to the arm of the 
flesh or to the influence of the sacred chattels in their charge, they 
may give a good deal of annoyance to the enemy. They have, of 
course, taken with them the ladders and temporary platforms, by 
which they have ascended, and so they await their coming enemy. 
This latter let out a portion of their ferocious excitement in burning 
the church and the cells of the recluses. The little garrison, 
perched a couple of hundred feet up in the air, were they in a con- 
dition to indulge in a sense of the ludicrous, might amuse them- 
selves with noting the perplexed councils of their adversaries, 
trying to solve the question how they are to be got at. ‘To under- 
Taine the tower, or batter down its lower courses, so as to topple it 
down, would, of course, be almost certain destruction to those who 
might bring such an attempt to a successful conclusion. If they 
should attempt to mount up by scaffolding and ladders inside, the 
brethren, waiting a judicious moment, may knock their whole 
apparatus to pieces by dropping on it one of the stones abundantly at 
their disposal. An attempt to smoke them out would go for nothing, 
as they could easily shut out any draught from the interior, and 
breathe the pure air of heaven. As to starving them out, of course 
that would be possible had the northern rovers time for such an 
operation ; but as professed ascetics, of course the garrison would 
have more than average capacity for resistance in this direction. It 
would be difficult, indeed, to design an edifice better fitted for the 
protection of what these recluses counted the most valuable of all 
temporal things than these round towers.—Blackwood's Magazine. 








BROWN’S HYDRAULIC 
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Tus invention, by John Brown, of 23, Sidney-street, Commer- 
cial-road East, E.C., consists of a box containing a piston for the 
prevention of accidents in hydraulic machinery in the event of the 
main pressure pipe breaking or engine stopping. This box is placed 
above the relief valve now in use, connecting the box by means of 
a pipe to the lifting cylinder or cylinders. In the event of the main 
}ressure pipe breaking, or engine stopping, the pressure contained 
in the lifting cylinder or cylinders will at once act on the piston and 
cause the rod to press upon the relief valve, thereby preventing the 
water escaping frem the lifting cylinder, and thus stop the running 
down of any weight the machinery may be lifting. The box and 
piston may be fixed at any other convenient place instead of above 
the relief valve now in use; but in such cases there should be fixed 
to the piston rod a mitre stop valve or clack, which will act in the 
seat of the piston box, and have the effect as above described. 

The piston box is represented by A in Fig. 1, and is shown as 
being fixed above the relief valve D, and connected by means of the 
pipe E with the lifting cylinder F, in order that the pressure existing 
in the lifting cylinder F may canse the rod of the piston B to 
descend and press upon the relief valve D whenever the pressure 
should be taken off the relief valve D, either through the engine 
stopping or the breaking of the main pressure pipe C. Another piston 
box G, Fig. 3, may be used and fixed at’any other place than above the 
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piston box G, Fig. 3, is connected with the lifting cylinder F by 
means of the pipes I and J,connecting also the piston box G directly 
with the connection pipe L, and by means of the pipe K connecting 
the piston box G further with the main pressure pipe C. The piston rod 
of the piston H carries a valve M, which is always kept in a lifted 
position by means of the pressure conveyed by the pipe K from the 
main pressure pipe C to the piston H, thereby allowing the water to 
enter the lifting cylinder F or to run out of the same so long as no 
accidents happen; but as soon as the engine should stop while in the 
act of lifting, or the main pressure pipe C break, then, the pressure 
ceasing to exist in the pipe K, the piston H would instantaneously 
descend by means of the pressure existing in the lifting cylinder I’, 
which pressure would then be conveyed to the piston H by meaus of 
the pipe J, and the valve M fixed to the rod of the piston H would at 
once prevent the water running out of the lifting cylinder F, and 
the weight then being lifted would remain stationary. The pressure 
valve N, which is shown in Figs. 1 and 38, is used for the UTpose of 
allowing the water to enter from the main pressure pipe O into the 
lifting cylinder F; and the exhaust valve O, also shown in Figs. 1 
and 3, is used to discharge the water from the lifting cylinder F' by 
means of the pipe P. Fig. 3 represents the piston H and valve M in 
the position it would be in the event of the engine stopping, or main 
pressure pipe © breaking. Tig. 2 is a top view of the valve box 





relief valve, and used even where there is no relief valve. This 
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and piston box A, and Fig. 4 isa front view of the piston box G. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our) 
Correspondents.) 


LANDING STAGES. 

Sir,—-May I be allowed the pleasure of submitting to your readers 
a form of landing stage or pier for steamboat passengers, adapted, if 
not to every tidal river, at least to the Thames, where almost any 
originator may derive encouragement from the cumbrous and 
primitive nature of several existing examples. 

The principle I propose is to render as quiescent as may be the 
necessary water area by enclosing it with walls except on part of 
one side, which is left open for access to vessels and for allowing 
the proper influence of ebb and flood. 

At either end of the enclosure is to be constructed a flight of steps 
suited in number and range to the difference of levels at high and 
low water. The treads of these steps should be of strong planks, 
supported by graduated bearers at the ends, and intermediately, if 


needed, by the size of the work. A pontoon, or dummy, of which | 


the top constitutes the landing platform, is next required, with 
dimensions and buoyancy proportionate to the duties to be performed. 
This pontoon must be long enough to reach both flights of stairs, 
and be placed centrically with respect to them. Then, extending 








from each end of this pontoon, there are strong projecting arms the 
whole length of the space occupied by the stairs, to act as lifters, 

At the period of low water the pontoon will be at a level of 
extreme depression, and its surface will be reached by a descent of 
the entire number of steps; but, as the flood tide rises, the lifters 
will pick up and sustain, one by one, the whole of the steps, until, 
at high water, the pontoon and steps are brought to the condition of 
a simple level stage. Pane ‘ 3 

Looking to the accuracy and minute detail with which the illus- 
trations of Tue Enaineer are brought before the public eye, the 
general character of my drawing, and the brevity of these remarks, 
may induce an impression that I have failed to reflect upon many 

| minor points whose successful contrivance must prove essential to 
the practical working of the arrangement. It may be right, there- 
fore, to say that, while unwilling to trespass on your space by an 
account of stays, guides, and friction rollers, they have, with the 
general conditions of success, been duly considered, and are of such 
easy accomplishment as to increase my confidence in the general 
utility and convenience of the plan. Tuomas Morris. 

12, Regent-street, July 18th, 1863. 

— 


STEAM FIRE ENGINES. 


Sim,—Having read with much interest your leaders on the trials 
of the steam fire engines, and having been present myself at those 
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trials as well as at a great number of private trials of steam fire 
engines here in London, I will, with your permission, offer a few 
remarks respecting the official and other reports of the performance 
of the competing engines. 

In the first instance it is stated in the official report that Messrs. 
Easton and Amos’ engine filled the tank first, but this statement I 
maintain to bs erroneous. According to what I saw myself, the 
engines of Messrs. Merryweather and Son and Mr. Roberts got 
their steam up to 1 1b. pressure first, and almost at the same 
time; at least, the difference, if any, was hardly perceptible, and not 
lmin. ldsec., as stated in the official report. 

Mr. Roberts succeeded in getting first water into the hood, but 
being a much smaller engine than the “Sutherland,” could, of 
course, not be expected to compete fairly with it; the latter engine, 
however, filled beyond doubt the 1,000 gallons tank to overflow nearly 
half a minute before any of the others; and although the official 
report gives a different statement, I cannot disbelieve what I saw 
myself, along with many gentlemen standing close to me. 

Concerning the third trial of the large engines, it ought to have 
been stated that it was very unfavourable to Messrs. Shand and 
Mason, and it may fairly be said that the high wind prevented 20 
per cent. of the water fromentering the hood ; thus, adding 20 per cent. 
to 12,917 gallons, makes 15,500 gallons in two hours. Now, to com- 
pare this with the performance of Messrs. Merryweather and Son’s 
engine, we must calculate what amount of water it would have 
thrown into the tank had it continued for two hours instead of 
Ih. 24min. 16,086 gallons pumped in th. 24min. are equal to 
191} gallons per minute, or 22,980 gallons in two hours, consequently 
the difference was 7,480 gallons iu favour of the “Sutherland,” or 
about 50 per cent. 

Further on it is stated in the official report that during the fourth 
trial for beight tie engines of Messrs. Shand and Mason and 
Messrs. Merry weather and Son threw tne water 180ft. high, but it 
does not state that the first engine only attained that height by a 
spurt, Which did not last half a minute, whereas the latter main- 
tained 180ft. for more than ten miuutes, and then kept steadily at 
upwards of 165ft, for more than twenty-five minutes. I'h’s engin 
aft r having changed nozzle, never ceased to work from its start 
until the trial was finished, whereas Messrs. Shand and Masou's 
and the others stopped repeatedly. 

As to the reports in the daily newspapers, I can only say that they 
have been filled with misstatements; but as it would be a waste of 
your yaluable space to contradist them all, I will ouly mention as a 
specimen a repuit that appeared in the 7imes when the prizes bad 
been awarded, In describing the boiler of Messrs. Merry weather's 
engine, it says:—* The upper part of the boiler, or steam chest, is fixed 
in wrought tron valves for carrying off tue smoke and creating a 
draught, which tubes act as strong stays. The outer water jacket is 
also lrequently stayed,” &e. 

Of course every engineer who is well versed in mechanical sub- 
jects will at ouce sec the absurdity of the above statement; but the 
ge. eral public will be entirely misled, and it certainly shows how 
little dependence can be placed on such stat: ments relating to scien- 
tific matters in the daily newspapers when even the Times, whose 
reporter ought to be an engineer well acquainted with such subjects, 
can proffer to its readers such absurd nonsense. 

1. couclusion I beg to say, that being entirely disinterested in any 
of the competing steam tire engives, | have merely stated what 
I observed as an eye-witness, to show how, even with the greatest 
care, errors will occur; and I] shall feel greatly obliged if you will 
favour me with spacesfor the above remarks in your next publ ca ion 

27 Leadenhali-street, E.C., 22nd July, 1863. Lewis OLkick. 











EARLY LOCOMOTIVES. 

8ir,—Through a paragraph in ‘ne Exoieer of the 17th inst. 1 
see it is hoped to have the Novelty, of Rainhili note, placed side by 
side with the famous Rocket in the Patent Museum at Kensington, 

Presuming that the British people owe as large a debt of gratitude 
to the memory of Hackworth for the success of the locomotive as to 
that of either Stephenson or Braithwaite, why not complete the 
triplet by the addition of the Sanspariel?—then we should have the re- 
markuble three in national keeping The Sanspariel is still in exist- 
ence, | believe, if not actually at work somewhere in the locality of 
Bolton. It is a fact that sbe worked many years at the Kenyon 
Junction after the Rocket had ceased to steam, 

Many of your readers may no, perhaps, be aware that the engines 
Adelaide and Wilberforce, with the intermediate shaft, were built by 
Stephenson and Hawthorn from designs furnished by Timothy 
Hackworth, who was then the locomotive superintendent of the 
Stockton and Darlington Railway. This intermediate shaft was 
meny years afterwards adopted by Crampton, and, if 1 am not mis- 
taken, was specinlly referred to in one of his patents. I should be 
happy to find that Mr. Dixon has supplied a photograph of Hack- 
worth’s celebrated Royal George. For, if the heralds lie not, the 
many failures of the company’s engines at this early period had 
compelled them to think seriously of adopting horses in preference 
to locomotives, when the Royal George made her advent. The very 
remarkable success of this engine hushed the question for ever, ard 
the re-modelling of their engines, so far as practicable, after this 
type. proved its then unquestioned merits. 1 saw in the Exhibition 
ot 1862 an exact working model of this eugive, from which a photo- 
graph might be had if the original has become extinct. 

Probably Mr. Dixon could supply a photograph of the Globe, 
anotherof Hack worth’s early engines, said to have been the first which 
ever attained a speed of fifty miles per hour. L belive she had the 
double crank shaft, which Hackworth always claimed as his origin:.1 
design, whatever the advocates of Stephenson or Kennedy may say 
to the contrary. W. 

[ We have all the particulars asked for by H. W., and they will 
appear in good time.—Ep. E } 





INDIAN RIVER STEAMERS, 


Sim,—In your paper of the 10th inst. T see some strictures by Mr. 
Warren on a paper T contributed to the Scottish Shipbuilders 
Association in March last. 

Had Mr. Warren spoken to some of the captains of the steamers 
first put on the Indus by the East India Company he would have 
been told that 80ft. was just the length for a steamer to pavigate 
the Indus with; they, however, expanded their views e3 their vessels 
lengthened upon them, and in 1859 their legitimate length was 
166/t, Had the reign of the East India Company con inued a little 
longer they intended to have bad a steamer built 3501t. long, and 
I have po doubt that would then have become the right 
length, The altered steamer Sutlej was 225ft. long, and I never 
heard that her leugth was any obstacle to her navigating the river 
up to Mooltan. 





I cannot conceive by what formula Mr. Warren has come to the 
conclusion that the evgines I propose would only indicate 400-horse 
power. I enclose you a top and bottom diagram from an 18-in. 
cylinder, with 5ft. stroke, indicating for the two cylinders 332-horse 
power, the piston speed being only 300ft. per mmute. With a pair of 
20-in. cylinders, piston speed and pressure as proposed, viz., 350ft. 
and 100 1b, 1 would not consider it a feat to get 800 horse power 
indicated, 

As to high pressure engines being a “mistake” they have proved 
nO mistake in railway locomotion. And in regard to the filtration 
of the Indus water it’ is already an accowoplished fact, With bags 
of filter cloth it ean be made as pure as crystal, aud when so treated 
betier water for boilers could nowhere be found; or, if time were 
allowed forthe water to be at rest for a short time, the sediment 
would «li fall to the bottom, plainly showing that the combination 
is purely a mechavical one. Leys. 

9, Coustitution-street, Aberdeen, 20th July, 1863. 
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Axorner Unpercrounp Ramway Presect.—A company has been 
registered, aud a board of directors is being formed, for earry ing out 
& Vast project, to be called “ The London Main Trunk Underground 
Railway,” commencing at Stratford, passing through the city, and | 
terminating at Shepherd’s Bush, 


THE PORTABLE ENGINES AT WORCESTER. 

Tne following selections from the tabular statement of performances 
require a few qualifying remarks. The engines differ much in con- 
struction. Messrs.Clayton and Shuttleworth keep their cylinder hot by 
placing it in the smoke box; Messrs. Hornsby place theirs within 
the boiler over the fire-box; Messrs. Tuxford’s cylinder is vertical 
in a covered “ house” at one end of the boiler ; and Messrs, Barrett 
and Exall’s is an outside cylinder upon the top of the boiler. All 
employed separate expansion valves and apparatus for heating the 
water before it enters the boiler; but Messrs. Hornsby’s 
fire-box was not felted and logged, as in the other cases. 
The greatest duty run (that of Messrs. Tuxford’s 8-horse engine) 
surpasses their last feat trial (at Chester) by 18} minutes; 
and Messrs. Barrett and Exall’s engine also has, on this 
oceasion, slightly exceeded what Messrs. Tuxford then did four 
years ago. But the advance is in reality much greater than these 
figures indicate, because the competitors have been allowed 1]b. of 
wood for horse power less uel than at Chester. It should be borne 
in mind in reviewing the award of prizes that, as the judges by no 
means patronise what may be a mere racing engine, the winning 
engines may bv relied upon as undoubtedly sound machines for 
purchasers. Itis to be regretted, however, that ordiuary portables, 
without the complication of expansion valves, &c., and with 
fire-boxes in their ordinary condition, were not tested for 
public information. But as only some of the makers exhibit more 
than one form of engine the trial would have placed others in a dis- 
advautageous position. In the 12 horse engine class the perform- 
ances were not all under equal conditions, seeing that Messrs. 
Hornsby alone had a siugle cylinder, which gives a less proportion 
of frictional parts than is incurred by double cylinders; aud one 
competitor asserts that bis engine had been tampered with, and its 
water-gauge disarranged; placing the driver at a disadvantage, One 
suggestion may be profitably made with regard to these important 
trials. At present, the competitors are subject to the risk of un- 
picked coal, and a lump of dross may chance to lose the best engine 
eevee; it could not cost much for the Society’s officers to pick or 
sort the fuel before the trials commence. 

The coal consumcd per borse-power per hour by the 8-horse 
portable engines was as fullows:—Tuxford and Sons (prize of £9), 
3°59 lb; Barrett and Exall (prize of £8), 3°79 lb 5; Cliyton and 
Shut leworth (prize of £7), 4.01b.; Holmes and Sou (prize of £1), 
5811b ; Brown and Moy (highly commended), 6401b. For 12- 
horse portable engines :— Hornsby, prize of £10; Clayton and Shut- 
tleworth, prize of £7; Tuxford and Sons, prize of £4; Barrett ana 
Exall, prize of £4. For fixed engiues :—Barrett and Exail, prize of 
£15; Clayton and Shuttleworth, prize of £15; Hornsby and Son, 
prize of £10. 





LAW INT! LLIGENCE. 
VICE-CHANCELLOL'S COURT, Jory 20ra. 
(Before Vice-Chancellor Sir W. P. Woon.) 
EADON V. FIRTH. 

Tus was a motion for au injunction to restrain the defendants, 
who are steel manufacturers at Sheflield, holding large Government 
contracts for Whitworth guns, from using a steam hammer lately 
constructed and fixe i by them upon their works, so as to occasion 
thereby a nuisance and di-turbance to the plaintiffs. The plaintiffs 
carried on the business of steel, saw, and file manufacturers, and 
occupied very extensive premises at Sheffield. The defendants, who 
had lately entered into a contract for the manufacture of Whitworth 
cannon, had recently erected a powerful steam hammer upou land 
taken by them for the purpose, aud immediately adjoining the 
premises occupied by the plaintiffs, ‘The case raised in support of 
the motion was that an intolerable nuisance was occasioned by the 
incessant working of the steam hammer, which was of the most 
powerful description. According to the evidence, conversation and 
writing upon the plaintiff's premises were alike impossible, while the 




















Jury 24, 1863. 


You are, sir, no doubt aware that an “ Association for the Pre- 
vention of Steam Boiler Explosions” has existed in Manchester 
during many years, and the results have been most satisfactory. 
The boilers of members of this institution who pay an annual sub- 
scription are regularly inspected by competent persons. I have 
before me the printed reports of their proceedings, which contain 
copious and instructive information respecting specific explosions. 
The following important extract is from the report of 1861, by Mr. 
Lavington K Fletcher, chief engineer :— 

“T found that due care and periodical inspection with the applica- 
tion, where necessary, of the nydraulic test, would have prevented 
every one of these explosions, and thus that the word * accident’ 
could not be applied to any one of them. IL meet every day with 
iucreasing evidence that the mystery in which boiler explosions are 
often shro ided should be dispelled, and consider that by due atten- 
tion to correct principles in the construction of boilers in the first 
place, and by care in their working iu the second, the recurrence of 
explosions would be prevented.” 





The Manchester people have voluntarily organised an effective 
system of inspection, such as is now sought from the Government 
with reference to all steam boilers. 
express an opiniou on the expediency of requesting the Goverument 
to undertake this somewhat paternal duty, yet, before we do so, [ 
think, sir, you will agree with me that we ought, at least, to try 
what we can do for ourselves. The Manchester people have set the 
example, and shown us how much may be done without official, or., 
as it is too apt to become, officious inspection. 








Marsetties.—(From our Correspondent.)—It appears that the 
expenditure of the Marseilles Dock aud Warehouse Company apon 
the great works which it has had for some time in hand amounted, 
at the close of last year, to £1,012,130, of which £294,938 was dis- 
bursed in 1862. Considerable as this sum is, the enterprises in 
progress are by no means fully carried out, and a further sum of 
£280,000 will have to be laid out in the course of the current year. 
Next year will wituess the full development of the working service, 
since the great entrepdt, laburiously constructed, will have been 
entirely opened for trattic iu the course of 1863; while, at the eud 
of the year, the customs house dock established round the Lazaret 
basin will be ready for service, 





ForeiGN AND CoLontaL Jotrincs.— The Empress Eugenie is 
having a new steam-yacit built, The yacht will be propelled by 
av engine of 2)-horse power, being intended only for navigation on 
the Sciue. ‘The vessel is to be fiuished next month. A yaclit pre- 
viously compleied for her Majesty for pleasure excursions was pro- 
pelled by engines of 90-horse power, but the action of the paddles 
inflicted such injury on the banks of the Scine, that the vessel had 
to be sent to sea —The French Minister of Commerce has just sent 





| acircular to the various Chambers of Commerce, announcing the 


| bustible is coming into greater favour. 


intention of the Russian government to coust: uct a harbour at Poti, 
on the coast of Georgia, in order to afford au opening to the produc- 
tious of that province by way of the Black Sea.—The consumption 
of wood for heating purposes is declining at Paris, and mineral com- 
Thus 640,000 more tuns of 
coal, representing the calorific power of 1,280,000 tons of wood, 
were last year cousumed in the French capital. 


ImprisoNMENT IN Rattway Trains AND irs Resutts.—The rail- 


| way companies are sometimes assailed unjustly, and called te account 


manager and his wife, and others, were unable to rest at night in | 


tueir beds by reason of the noise and vibration. Counter evidence 
was adduced by the defendants for the purpose of showing that the 
amount of nuisavce had been greatly exaggerated, and that the 
steam hammer of the defendants caused no more annoyance than 
others which were in constant operation at Sheffield. 

Mr. Rolt and Mr. Edgar Rodwell appeared for the plaintiffs in 
support of the motion. 

Sir Hugh Cairns and Mr. A. G. Marten, for the defendants, wcre 
not called upon, 

The Vice-Chancellor said that, upon the balance of convenience 
and inconvenience, which was a material element iu cases of this de- 
scription, the injury to the plaintiffs, though great, would not be 
equal to that which would result to the defendants if their works 
were entirely stopped. There must be an issue (to be tried at the 
next Liverpool Assizes) whether the defendants had worked their 
steam hammer in such a manner as to be a nuisance to the plaintuffs, 
and, upon an uudertaking by the defendants not to work any other 
steam hammer on their gun works, pending the trial of the issue, the 
motion would stand over. 





BOILER EXPLOSIONS. 


We are pleased to find the subject of boiler inspection, at last, 
agitated by correspondents of the 7imes, in which journal the fol- 
lowing letter has just appeared :— 

Every ove must have been struck with the frequent record in your 





| combat began. 


columns of steam boiler explosions; but they ouly who have wit- | 


nessed the F effects cav form an adequate conception of the havoc 
which they occasion. It has fallen to my lot to visit thescene shortly 
after the occurrence of three of these terrific accidents, and my pen 
is powerless to describe what I beheld. 1 have seen the devastation 
presented by ove of the strongest fortresses in Europe shortly after 
us reduction by siege, aud I have often been the spectator of ex peri- 
ments with the stupendous artillery of modern times; but I have no 
hesitation in declaring that steam, as an agent of destruction, has 
astouished and impressed me not less vividly than guupowver. 
Imagine a boiler of tough wrought iron, 30ft. or 4oft. long, rent as 
thongh it were made of tissue paper, torn from its solid bed, and 
scattered in huge fragments far and wide, red-hot bricks sent flying 
in all directions through the air, thick wills knocked down, roofs 
crashed in, buildings strong enough to have endured for ages 
ruined in a moment, and human beings, full of life and vigour, 
blown headless, armless, and legless, like chaff before the wind. 
This, sir, is not a highly coloured description, written with a view 
to a “ sensation effect,” but a fair and simple statement of what has 
often occurred. 

We are in possession of a vast accumulation of facts concerning 
the causes of these explosions, both in this country and abroad ; but 
they are, for the most part, scattered through periodicals, and are not 
accessible for reference without the sacrifice of an amount of time 
which lew persons would be willing to make. The collection aud 
judicious collation of these facts would be extremely interesting, aud 
would certainly lead to couclusious of the highest practical value. 1 
have, sir, performed the wearisome work of wading through nume- 
rous records of boiler explosions which have been published iu 
France, in the United States, and in Great Britain; aud | therefore 
venture, Wiih your permission, to state, in as few words as possible, 
the impression produced on my mind by this investigation. 1 do not 
propose to submit to you specific evidence, as that would require au 
amount of space in your columns which it would be unreasonable to 
expect at this season. My impression then is, that not ouly in the 
majority, but in the great majority of instances, the accideuts were 
wholly preventible, and would not have taken place if the most ordi- 
nary precautions had not been neglected. The causes which have 
been assigned for boiler expl sious are very varied, and some of 
them have not the slightest foundation. Gross carelessness, and 
——— the boiler after it has become fairly worn out, seem to 
the chief. 





for offences they have no power to preveut. But ove of their 
special shortcomings has just been almost tragically illustrated on 
the North-Western line. There is literally uo security on any 
English railway agaiust outrage, fire, or murder. Iu a train goiug 
ou at full speed on a fifty miles’ run some woman may be exposed to 
insult, a carriage floor may be growing too lot for its occupants, two 
or more persons may be engaged in a struggle for life, aud beyond 
those exposed to insult orex'reme peril not a soul may be aware of the 
fact. ‘he driver is bent on keeping time; the guard is beyond reach. 
The loudest screams are swallowed up by ths roar of the rapidly 
revoly ng wheels, and murder, or violence worse than murder, may 
go on to the accompaniment of a train flying along at sixty milesan 
hour. When it stops in due course, aud not till then, the ticket 
collector coming up may find a second-class carriage couverted into 
a “shambles.” We are not romancing. The case has actually 
occurred. ‘I'wo travellers, a Mr. M*Lean and a Mr. Worland, took 
seats in » second-class carriage by the Friday uight express from 
Liverpool to London, In the same compartment were a moody- 
looking Irishman aud an elderly woman. The Irishman sat by one 
wiudow, the woman near the other, and the two men between. 
Until the train passed Bletchley the sedate passenger was hardly 
noticed by the others. It is true that he had now and again talked 
to himself somewhat fiercely, and seemed to be threatenimg an in- 
visible foe. Mr. M‘Leau and Mr. Worland glanced at him, and then 
continued in friendly chat. Now, it so happened that the man had 
been insane, and was rapidly growing insane again. A wild notion 
was fast acquiring the streugth of a fixed idea. The two men, in 
familiar chat, were thieves planning how they could rob him, and 
he was resolviag to be tirst in the field. There was some method 
iu his madness, for he postponed the execution of his project until 
the train had fairly started on its last run to London. As soon as 
it had left Bletchley the m-niac drew a knife aud stabbed Mr. Wor- 
laud in the head. He drew back his arm to repeat the stroke, when 
Mr. M:Lean, who seems to have pad his wits about him, knocked 
him back into his seat. Springing up, the maniac made anoiher 
dash at the now inseusible Worlaud, but here he was fuiled again 
by M:Lem, who gripped his throat and his armed hand, aud a close 
All the time the train flew rapidly through the 


country. ‘I'he woman sitting near the other window had doue all 


| she could to alarm the driver by wasting her screams on the morn- 


ing air, and vow lay insensible from the effect of terror, The mad- 
man drew the blade of his kuife through the fingers of M‘Lean, and 
thrast with it violently. Worland had now regained his senses, 


|} aud he at once eutered into the combat, getting behind the madman, 





aud throwivg him down. The maviac’s yells were louder than 
those of the woman, they were continuons, but neither guard nor 
driver heard them. And so the tragedy continued, one long act, a 
raving maniac, held down by the two men, all covered with blood, 
lighted by adim lamp and the gray dawn. For forty long miles 
this scene lasted, seen by none except those engaged in the strife, 
until a ticket-collector, hastily opening the door, saw the two 
washed and haggard men bending over the exhausted madman on 
the blood-stained floor. Since the Freuch po'ice found the body of 
a murdered judge in a railway carriage vothing so terrible has 
occurred. Of course the madman, for he must have been mad, was 
taken before a magistrate, aud there he gave as a reason for his 
conduct the explanation we have already mentioned—he thought the 
two men were about to rob him. He isan Irish schoolmaster, Michael 
Lyons by name, coming to London on a mixed errand of business 
aud pleasure. It is said that he has been contined in an asylum fora 
year, aud of course every inquiry will be made into his past life and 
character. He is now in the Bucks county gaol. But, whether 
Lyons be mad or not, the share of the railway company in the 
transaction is the same, They made 't possible for the man to hold 
in his baud the lives of two fellow creatures for about an hour. 
M’Lean and Worland might have got away had they been assailed at 
night in adark wood. In a railway carriage they were penned up 
with a homicidal maniac, and could neither get help nor get away. 
Lyous might have suruck a fatal blow at first, and had he doue so, 
killing Worland, he would probably have succeeded in killing M'Lean. 
The railway arravgemeuts had provided that no help should come, 
and heavy responsibility rests upon the directors. It is true that 
there is no cause for general alarm. Yet who knows that he may 
not travel a lovg journey with some one liable to outbursts of mad- 
ness? ‘The remedy iu this case, as in that of fire, is to enable the 
passenger to communicate with the guard, or the guard to have the 
run of the train. It is monstrous that, from no fault of their own, 
her Majesty's subjects should be shut up for hours with murderers 
thieves, ravishers, or madmen. The remedy should be applied, if 
not voluntarily, then by Act of Parliament.— Globe. 
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Ramway TRAvEtLING 1x Inpta. — The striking feature in the 

nger traffic in India still continues to be the enormous prepon- 
derance of third-class travellers. In the year ending June 30, 
1862, there were 61,817 first-class passengers, and 299,820 second- 
class, but no less than 6,447,055 third-class, to whom may be added 
$42,958 who travelled fourth-class while carriages of that class were 
run. 

Tests of ORDNANCE.—A new code of regulations to be adopted in 
all future trials of rifled ordnance has been received at the Ordnance 
Department, Chatham, from the War Department, and, under the 
orders of the Secretary of State for War, is to be strictly adhered to. 
The regulations hitherto in force are abolished, and in future all 
rifled guns are to be proved by firing two rounds with the service 
charge of powder aud a cylinder, equal in weight to two service 
shots; and three rounds witha service shot, and a charge of oune- 
sixth the weight of the service projectile, as at present, for those 
guns the service charge for which is one-eighth, and in the same 
proportion for guns having a larger charge. The following altera- 
tion in the system of proof of brass ordnance, which has been 
recently approved in India, has been ordered to be adopted in this 
country. The piece to be proved when ‘U8in. below the true 
calibre, and afterwards finished. This alteration has been adopted 
in consequence of its having been observed that the effect of the 
proof charge upon brass ordnance, when fired with the usual wind- 
age, is in almost all cases to leave serious indentations near the seat 
of the shot. Indentations so caused will, by this system, be 
removed in finishing the gun. 


Iron Surppuitpine 1x Cork.—It appears from an article in the 
Cork Examiner that iron shipbuilding is making steady progress in 
that city. New ships are frequently launched from the extensive | 
yards upon the river, ordered not ouly for English firms, but even | 
for foreign merchants. The Cork Steamship Company have built a | 
magnificent fleet for their own trade, not to speak of the vessels con- | 
structed by them for other firms. The Messrs. Robinson, proprietors ! 
of the second establishment for building new iron ships, have at pre- 
sent two vessels of large tonnage in course of construction. One 
of them has been ordered by Messrs. Malcolmson. The 
number of men employed in this yard is about 500. The } 
whole of these men have been paid high wages. The importance of 
this branch of industry will be seen from the fact that the labour 
alone in the construction of one of those ships costs nearly £6,100, 
and that the establishmeni turns out two or three in the year. There 
are besides along the river a number of repairing yards, in which 
ceaseless activity prevails. This isa very gratifying fact, when we 
recollect that this branch of industry was some years ago destroyed 
in this country by combinations among th» workmen. If that evil 
spirit could be completely banished from thy land we should find our 
manufacturing industry rapidly reviving in every direction. 


New Live or Steamers To tas: West Invres—The steamship 
Darien, Captain Hoare, belong to the Liverpool, West Indian, and 
Central American Steam Navigation Compauy, arrived at Liverpool 
on the 7th inst., br nging the largest cargo ever imported from the | 
West Indies. A considerable portion of the cargo was forwarded to 
the various continental ports, under an efficient system of through | 
traffic and bills of lading, which has been organised by the company, 
and is the means of bringing the West India aud Spanish American 
ports in direct communication with the continent of Europe, the time 
occupied from the arrival of the steamer in Liverpool until the goods 
reach their destination in Hamburg, Bremen, Havre, or Bordeaux 
being four or five days, Santander about seven days, and London 
two to thiee days, ‘lhe company are organising a service of branch 
steamers, which are intended to connect the various West India 
Islands and Venezuela with the main trunk line at St. Thomas. 
One or two of these branches will be opened almost imme:liately by 
very fine powerful screw steamers. To accommodate the large trade 
which it is anticipated will flow from these branch steamers, and 
from the through traffic arrangements with the Continent, the com- 
pany are increasing the size of their Atlantic steamers; and the 
Mexican, which will be launched in October next, will be upwards 
of 1,700 tons measurement, with engines of 400-horse power, and, 
it is anticipated, will be able to muke the passage to St. Thomas 
regularly in sixteen days, and to Colon in twenty-four days.— 
Willmer and Smith's European Times. 








Trarric Recerprs.—T he traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 1llih of July, on 
10,822 miles, to £610,695, and for the corresponding week of last | 
year, on 10,404 miles, to £590,424, showing an increase of 418 
miles, and of £2),271 in the receipts. The gross receipts on the 
following fourteen railways amounted, in the aggregate, on 7,426 | 
miles, to £477,693, and for the corresponding week of 1862, on 7,189 
miles to £470,407, showing an increase of 237 miles, and of £7,291 
in the receipts. The increase on the Caledonian amounted 
to £1,243; on the Great Eastern, to £369; on the Great 
Southern and Western, to £629; on the Lancashire and 
Yorkshire, to £4,056; on the London and North- Western, 
to £505; on the Manchester, Sheffield, and Livcolashire to £1,465; | 
on the Midland to £3,024; on the North British to £1679, and on 
the North-Eastern to £1,884—total, £14.858. But from this must 
be deducted £1,827, the decrease on the Great Northern ; £2,880 on 
the Great Western; £810 on the London and Brighton; £1,)55 on 
the London and South-Western; aud £895 on the South-Hastern—- 
together £7,567, leaving the decrease as above, £7,291. The goods 
and mineral traffic on those lines amcuntéd to £214,940, and for the 
corresponding week of 1852 to £205,265, showing an increase of 
£9,675 The receipts for passengers, parcels, &c., amounted to 
£262,758 against £265,142, showing a decrease of £2.384, the com- 
parison being with an Luternational Exhibition week of last year. 
The traffic receipts ou 63 other lines amounted, on 3,396 miles, to 
£132,997, and for the corresponding week of last year, on 3,215 
miles, to £120,017, showing an increase of 181 miles, and of £12,980 
in the receipts. The total receipts of the past week show an in- 
crease of £79 as compared with those of the preceding week, 
ending the 4th inst. 











Tne Messacarert.—The Italian Government, some time ago’ | 


ordered the construction, on the Thames, of three despatch boats or | 


avisos of great speed. ‘I'wo of these have been completed, and have 
already left for Genoa. These are the Esploratore and the Messag- 
giere, both timber- built, coppered vessels, the hulls built by Messrs. 
Money Wigram and Sous, and engined by Messrs. John Penn and 
Sons. Tie length of these ships between perpendiculars is 24)ft., 
the breadth of beam 30ft, the depti of hold 15ft, and they are of 
1,062 tons burthen. Theordinary draught of water is about Loft., and 
the immersed midshipsection from 200 to 232 square feet. Theeugines 
are oscillating, of 350 collective nominal horse-power, the cylinders 
7lin. in diameter, with a stroke of piston of 5it., and making from 
37 to 40 revolutions per minute, with steam of 30 1b. pressure, 
cut off at a little more than haif stroke. The paddle-wheels are 
of the feathering variety, with twenty floats, and 19ft. Gin. in 
diameter at the centre of pressure, and 23{t. over all. On the trial 
of the E-ploratore the speed attained at the measured mile at 
Sea Reach was 17:26 knots, or neariy 20 statute miles an hour, 
the indicated power being about 2,450 horses. The Messaggicre 
was trivd on Monday last, the draught of water being rather 
deeper than that of the first-named vessel. With 2,400 indi- 
cated horse-power, however, she attained a speed of almost 
exactly 17 kuots, or 194 miles an hour The engines of these 
vessels have unusualiy heavy framings, with iong bearings, 
frictional disengaging gear, kc. The cyliuders are very accurately 
balanced by a slide valve chest on each face. The engineer has at 
his hand not only the usual starting gear, but also most of the cocks, 
&c., usually allotted to the fire-room. Thus he has, within instant 
reach, the haudle of the brine cock, feed cock, steam blower in 
chimuey, aud safety valve lift, besides having the water gauge 
steain gauge, vacuum gauge, aud salinometer immediately under his 
eye, the whole being placed in the engine-room., ‘There are four 








boilers, with brass tubes, each builer having four furnaces, aud each 
pair of bvilers having a separate fuuunel. 





East GrinsTeap AND Tunsripge WeLts Rampway.—The ceremony 
of cutting the first sod of this railway was performed on Saturday by 
Lord West, the chairman, in a field near East Grinstead. The 
length of the new line will be about ten miles, and it is to be 
worked by the London, Brighton, and South Coast when completed 
for traffic. Mr. J. Watson is the contractor for the construction of 
the railway. 

Stream Frme Enoine Triat.—The American steam fire engin®, 
Manhattan, which was so seriously injured by the accident at the 
Crystal Palace as to be unable to compete in the late trial, has now been 
repaired, and is to be publicly displayed at work in the grounds of 
the New River Company, at New River Head, Clerkenwell, on 
Saturday next, the 25:h inst., at twelve o'clock noon. Very great 
interest is felt in scientific circles, as to the capabilities of this cele- 
braied machine, which is reputed to be the most powerful and efficient 
of all the American steam fire engines. 

Buitpine tx Parts.—The taste, or rather the passion, for building 
has not declined, and, in addition to what has already been done, 
or what is now doing, the company called the Compagnie Immobilier 
have contracted for the completion within a comparatively brief 
period of a mass of houses along the new Boulevart du 
Prince Eugéne, which will cover a superticies of nearly 60,000 métres. 
This company hope, in fact, to finish their works in a shorter time 
than stipulated for in theircontrect. Within a few years there will 
hardly be a quarter in Paris to remind the visitor of what it once 
was. All parts will be equally beautiful, and those quarters long 
known for their squalid and miserable appearance may even surpass 
the Boulevarts and the Champs Elysé+s. If any city deserv d to 
be called a city of palaces, Puris is likely to deserve the title. 

A Dancerovs Rock.—The importance of securing the quickest 
possible communication with America is now so deeply felt by the 
whole community that everythiug which either expedites or retards 
it is au object of general interest. At a meeting of the Cork 
Harbour Commissioners on Wednesday week a subject was intro- 
duced which, in this point of view, demands immediate attention. 
The Scotia, the largest steamer of the Cunard line, after a rapid 
passage from New York, arrived off the old Head of Kinsale on the 
Thursday previous. Her course was then checked by a dense fog, 
and nearly 24 hours was stated to have occurred between the 
arrival at that point and the landing of the mails. A representa- 
tion was made by Messrs. C. aud D. Maclver to the Harbour Com- 
missioners, on behalf of the Cunard Company, asserting that 
the chief cause of detention was a sunken danger called Dance 
Rock, about seven miles to the south-west of Roche's Point. 
Captain O'Brien, the harbour-master, informed the board that the 
rock is at present only marked by a buoy, which in foggy weather 
is quite undiscernible. But for this obstacle there would be no 
difficulty in fetching the entrance with no other guidance than 
soundings, even in a fog. While it remains no large vessels can 
venture to approach in thick weather. The harbour-master urged 
that a lightship should be placed upon the spot, or that the rock, 
which is ouly 12 yards long, aud has only 11ft. of water on it at 


low tide, should be Llown up. From the discussion which ensued 





| it appears that the rock is outside the jurisdiction of the Cork 


Harbour Commissioners, and that when it was mooted on a 
ormer occasion the Board had applied to the Admiralty, by whom 
they were referred to the Ballast Board, but no notice has been taken 
of their communication, though the latter body had recognised the 
site of the rock as being within their jurisdiction by having placed 
a buoy upon it. A committee was formed to take action im the 
matter, the urgency of which must be admitted by every one. 
Every week two or more trausatlautic steamers arriving home pass 
by this danger, and a very heavy responsibility would lie upon the 
parties who are 
ing perhaps the sacrifice Gf hundreds of lives. It is clearly the 
business of the Ballast Board to remove the danger, and if it is not 
promptly done it is a case which imperatively demands the inter- 
ference of the Admiralry, if only for the purpose of obviating the 
delay in the transmission of the mails. 








Civit Service Exasinations.—In the course of a recent debate | 


on the competitive examinations, Mr. Cochrane said that he regretted 
to -ay that the questions of the Civil Service Commissivners had not 
improved. ‘They were still as inappropriate as ever to the class to 
whom they were addressed. What, for example, could be more 
absurd than to ask a factory boy in one of the Admiralty dockyards 
to “ write an account of any one or more of the following anina!s— 
viz., the horse, the deer, the bee. Describe their appearance, habits, 
and peculiarities. Show how they are of use to man, and give any 
anecdotes that you ever heard or read about them?” Another ques- 
tion, equally ridiculous, as put to an apprentice, was as follows : — 
* Write down avything you know about William the Conqueror or 


| the late Prince Consort.” He found from the examination papers that 


candidates for appointments in the Commissariat were expected to 
answer questions like the fullowing:—* W hy are someartscalled useful 
andothersfinearts? Havenotthefineartsany utility?” The candidate 


| wasasked, “ What are thecircumstancesin which anation is best pre- 





pied jor war, and assign the reason: When they had the largest 
amouut of force, he supposed. he voble lord the Secretary to the 


| Admiralty would probably say, “ Wheu it has a great many iron- 


plated vessels.” These are hardly the questions to be put to a young 
man ou entering the commissariat service, Again, the candidate is 
required to sketch the history of Poland since 1789; aud he is also 
asked, “ What is the difference betwcen the territorial limits of 
the European States in 1863 as compared with 17389?” Follow- 
ing all these questions, come the advertisements of the gentle- 
men who undertake to cram candidates for these examinatious 

The candidates for direct commissions in the army are asked, 
“ What changes in the world have resulted, or are likely to result, 
from the discovery of the various uses of steam?” “Give an iso- 
metrical representation of the pyramid ;” and they have to describe 
«the gold-leaf electroscope, and how they would use it to find the 
kind of electricity with which any given body is charged.” Then 
they are asked, “ How could you do this if the electrified body were 
out of reach, e.g., a cloud overhead?” The right hon. geutleman 
always said he could answer such questions. [lhe Chancellor of 
the Exchequer dissented.] Well, if the right hon. gentleman 
could not, how could he expect these young men to answer 
them?” Another question was, “Iu what countries are the 
remains of the mammoth and _ tichorhine rhivuoceros tound, 
and what is there remarkable in their history?” ‘The 
candidates for the East India service were asked two give the 
meaning of the following old words: “* Maund, tein, foin, frush, fust, 
childvess, shard, shardborne, quiddit, quillet, framp ld, chivppine, 
chrysom. Siate what objectivps there are to any of the fol- 
lowing words, in respect either of the form of the word or of 
the seuse iu which it has come to be used :—Amiable, author, grand- 
son, island, miniature, posthumous, righteous, n wt, rampant, suve- 
reign, skylarking, Anthouy, Bosphorus, Charter-house, Mackeuzie, 
Poland, shotover.” Here was a question worthy of the right hon. 
ventieman’s attention, “ Why was it better for England to tax the 
import of tea, sugar, and wine than of grain, or iron, or cotton 
«anufactures?” Then came the questions, “ What were the 
special liabilities attached by Roman law to carriers aud 
innkeepers?” and “Describe the nature of the respira- 
tory process in animals, aud the difference in the mode of 
effecting this in fishes, frogs, birds, and insects.” - These were 
specimens taken from a list of very inappropriate questions, and it 
was not at all surprising that the Secretary of State for India should 
have to complain of the number of rejected candidates. ‘The only 
other country where such a moda of examination was introduced 
was China, and he did not know that it was necessary for us to take 
lessons from the Celestial Empire. The public service had not im- 
proved under that system. It was not desirable that young men 
should enter the civil or the military service without being subjected 
to a severe test examination; but there were qualifications requisite 
‘or some professions which could not be tested by the system of open 
competition. Au officer of the army ought to be able to ride well, 
o have a quick sigist, and be a mau of energy. The Duke of Well- 
ington used to preter discipline to book learning. 





responsible if a vessel were wrecked upon it, Involy- | 
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Tue Great Eastern Rartway Company Sreampoats. — The 
committee on the steamboat bill of the Great Eastern Railway have 
reported their reasons to the House for passing it. After stating 
the object of the bill to be the establishment and use of steam-vessels 
torun between Harwich and Flushing, Rotterdam, and Antwerp, they 
state that by the Act of Parliament authorising the construction of 
the railway to Harwich it was templated that a c ication 
would be opened by means of steam vessels with the ports of Kotter- 
dam and Antwerp, and that in consequence the Eastern Union 
Railway was authorised to construct a pier in connection with the 
railway, and had erected it at considerable expense. Partly in 
consequence of such railway and the advantages of the proposed 
Continental communication for postal éervice, a very considerable 
sum was spent by the Government in improving Harwich Harbour. 
Attempts had been made to effect such communication through the 
mediam of the General Steam Navigation Company, but they 
proved ineffective. Up to the present time no such commuuication 
bad been effected, and, without the intervention of the Great 
Eastern Railway, it was not likely to be provided, and the 
public would be deprived of a much shorter and less expen- 
sive route to Antwerp and Rotterdam'than now exists The evi- 
dence went to show that the establishment of the proposed steam- 
boat communication would give rise to a very large traffic in cattle 
and perishable articles betweeu this country and the specified ports, 
and tend to a great saving of time aud expense. The committee 
were therefore of opinion that it would promote the convenience and 
advantage of the public if the power sought, uuder certain limita- 
tions, were concedd, 





Bessemer Steet ty LAncasutre.—The prospectus of the Lanca- 
shire Steel Company, with a capital of £159,000, Las been published. 
The promoters, including a large number of the leading eagineers 
in Laneashire, have arranged with Messrs. Bessemer and Longsden 
t» work their vatents on payment of certain royalties upon the steel 
produced, and propose to erect suitible builtings, furnaces, blast 
en ines, converting vessels, hydraulic cranes, steam hammers, and 
rolling mills, capable of makiug a single block of steel of 10 tons 
weight, and of producing 200 tons of steel per week, adapted for 
rails, | comotive engine tyres, axles, crank shafts, marine engine 
shafts, piston rods, shafting, boiler and ship plates, cannons, mortare, 
girder bridge plites, &c., and for all purposes where it is desirable 
to substitute Bessemer steel for iron. As soon as this is 
profitably at work, it is intended to erect the requisite 
buildings and machinery t» produce a single block of steel 
of 20 tons, and a!so such steam hammers and machineryas will, with 
facility, manipulate a block of steel of that weight. The company 
thus would be able to execute orders for the largest and heaviest 
peces of forged steel, at as low a price as forgings of that deserip- 
tion can be produced in wrought iron, When the opjects already 
named are fully developed, the company will erect some of the n ost 
powerful machinery and tools for finishing heavy murine engine 
shafis, cranks, locomotive engine tyres, axles; end it is expected 
that from this source a considerable amount of revenue will acerue, 
The profits on steel made iu the ordinary way will also be consider- 
able, as the waste and scrap from Bessemer steel (apon which no 
royalty will be paid upon 5 per cent. of the production, that amount 
being allowed for waste and casualties) is melt d in crucibles in the 
usual way, mixed in given proportions with other suitable foreign 
blister steel, so as to make goed tile and tool steel at a much cheaper 
rate. Using this scrap in the manufacture of cast steel will yield a 
most satisfactory result. It is now admitted by mony  scien- 
tific men and engineers that Bessemer’s steel must ere long supersede 
the use of iron, where extra strength and lishtness are essential, 
The locality chosen as the most desirable for works is Gorton, and 
the directors have purchased ten acres of land, adjoining the 
Manchester, Sheffield, and Lincolnshire Rulway; thus securing 
cheap carriage aud a good supply of suitable iron and coal, 
besides being contiguous to large engineering and railway plant 
establishments. It is expected that the company will be pro- 
ducing Bessemer stecl in eleven months after the various contracts 
are let, and that they will be fully at work within eighteen 
months. 





Tue Pers or Ramway Travetuise.—On Friday last a mur- 
derous assault was made in a railway curiaze on the Loudon and 
North-Western live by Mr. Michael Lyous, National School teacher, 
of Bampark, Ballymascallan, near Dundalk, upon two fellow pas- 
sengers. ‘Tbe assailant had taken a return excursion ticket for a 
mouth from L[reland to London, As the 9.15 express train was 
about to start from Liverpool to London he, Mr. Peter M*Lean, and 
Mr. James Worland, of Plaistow, Essex, entered a second-class 
arriage, in which there was previously an elderly lady. After the 
train had started, the prisoner, who had a large carpet bag, placed 
himself close by the window. He was heard to say something inco- 
herently, but Senant in a menacing sort of way. Mr. Worland and 
Mr. M-Lean, who wereconversiug, looked towards him, as did also the 
lady who was seated near the window on the opposite side of the 
carriage. The prisoner, however, sat down quietly, and c »ntinued so 
until after the train had passed the Bletchley station. Then he 
suddenly jamped up from his seat, and, with a large open clasp kuife 
in bis haud, rushed at Mr. Worland, and stabbed him in the fote- 
head, causing a most frightfal wound. Ne was in the act of strik- 
ing another blow, when Mr. M-Lean knocked him back into the seat. 
This had the effect of iufuriating him the more, He started tu his feet, 
and was «bout to strike auother blow at Mr. Worland, when Mr. 
M'Lean seized him by the throat, and clutched the kuife in his right 
hand. A fearful struggle ensued, and the prisoner drew the weapon 
through his antagonist’s hand, cutting some of the fingers to the bone. 
Mr. Worland, who all this time had not been idle, although 
shockingly wounded, and weak from loss of blood, managed 
tu get behind the prisoner and throw him down, The lady in the 
compartnent, after screaming for assistance for some time, fainted 
away, ‘The struggle must have been a desperate one, for the prisoner, 
who was shouting loudly, endeavoured to rise and shake the two 
geutlemen off, at the same time striking and stabbing both of them. 
Fortunately the oil Jamp in the carriage was alight, and this 
enabled Mr. Worland and Mr. M‘Lean to wrest the kuife 
out of the prisoner's hand, and to keep him down till 
they arrived at Camden-town station. When the ticket col- 
lector eutered the carriage he saw the wounded meno covered 
with blood holding the prisoner, The sides, seats, windows, 
fluers, and e y place in the carriage, were covered with 
blood and fiuger-marks. Prisoner was a! once couveyed to the 
station, where he made a statement to the effect that he believed the 
two gentlemen who were with him to be thieves, who intended to 
robhim. He saw them talking to ove another, aud making motions 
towards him, and be thoucht he could not do betier thau detend 
himeelf, if only for his dear little ones at home. Mr, M'’Lean's hand 
is [rightfully cut, aud be is also seriously injared in other parts of 
the body. Mr. Worland has been dangerously wounded, as stated in 
the medical certificate ; which appeared in the report of the prisoner's 
examination in London. ‘The prisover has since been tiken before 
Mr. Lowndes, one of the magistrates at Bletchley, and remanded 
ov the deposition of Mr. M-Lean uutil Thursday. He volunteered 
no statement in reply to the charge, and was then taken to the 
county gaol. On searching the prisoner's carpet bag a prize medal 
was found, awarded to him by the Society of Arts, besides various 
books and papers, and he states that he came up from Dundalk to be 
examined as a schoolmaster at the forthcoming examination at 
burlington-house. ‘The police authorities are in communication 
with those at Dundalk by telegraph and post to ascertain the 
truth of the prisoner's statements and antecedents, He is supposed 
to be insane. On Monday Mr. Worland was so far convalescent as 
to be able to proceed to his residence at Victoria-dock-road. Jt may 
be mentioned that the train, being an expre-s train, does not stop at 
the intermediate stations between Bletchiey Junction aud Camden, @ 
distwnce of between 49 and 50 miles, and there being no means of 
communication between the passengers and guards, information of 
the vecurrence could only be made kuowa on the arrival of the train 
at Camden station. 
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Tu1s invention, by William Inglis, of Montreal and Glasgow, 
relates to improvements in steam boilers designed more particularly 
for generating steam of comparatively high pressure, but also 
suitable for generating steam of moderate pressure ; and it consists 
generally in constructing the boiler with a high furnace combined 
with a down draft, and an arrangement of parts whereby the water 
in the boiler is made to circulate rapidly, and in a direction opposite 
to the course of the furnace gases. 

Boilers constructed according to the invention comprise what are 
termed “furnace sections” and “tube sections,” a pair of sections 
consisting of one furnace section and one tube section ; each pair of 
sections forms a distinct boiler, but for marine purposes two or more 
of such pairs of sections may be used. A marine boiler having two 
pairs of sections is represented in Figs. 1, 2, and 3, Fig. 4 represents 
a boiler for land use, with a single pair of sections. ; ¥ 

Fig. 1 is a front elevation of the marine boiler; Fig. 2 is a 
vertical section taken at right angles to Fig. 1; and Fig. 3isa 
plan, the right-hand half being sectioned as at a level just above the 
fire-bars. 
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Each furnace section A contains a furnace B, surrounded, by a 
water space C’, and surrounded by a steam dome D, and it is into 
this steam dome that all the steam is collected not only from the 
furnace section A, but also from the tube section E, which latter 
does not rise higher than the intended level of the water, so that it 
is always full, or nearly full of water. The furnace B, with its 
surrounding water space ©, is, by preference, made square, but from 
a level a little above the furnace crown the shell of the steam dome 
D is, by preference, made round. The tube section E is formed 
with, by preference, a round shell rising vertically. A flame 

hamber F is contained in the upper part of this section, and the 
tubes G, through which the furnace gases pass are p'aced vertically 
in the lower part of the section, being fixed into an upper tube plate 
H, forming the bottom of the flame chamber “, and in a 
lower tube plate I, forming the bottom of that section of the 
boiler. Each tube section E is connected to its furnace section A 
at or about the water level by a water tube J, of large diameter, 
which may be called the upper circulating passage; or there 
may be in each case two or more such connections. The steam 
formed in each tube section E passes through such upper cir- 
culating passage J, or passages, into the steam dome D, over the fur- 
nace B, and in so passing the steam carries the water with it. The 
water returns from the furnace section A into the tube section E 
through one or more lower circulating or connections K, 
formed at or near the bottoms of the sections. With these arrange- 
ments, a rapid circulation of the water takes place, in practice, in the 
directions indicated by the arrows in Fig. 2, namely, upwards in 
the tube section E, across from the upper part of this section by the 
= J, into the furnace section A, down the outer parts of the 
atter, and, finally, across back again by the lower passages K into the 
tube section. The furnace gases have opposite directions to those of 
the water; they pass from the upper part of the furnace B, by the 
e L, across into the flame chamber F of the tube section 
downwards through the tubes G, and then by a space or passage 
M, underneath into the central space between the pairs of sections, 
where they act on the shells of the sections, and, finally, pass into 
the furnel N. The passage L, for the fire gases between the 
sections A and E may be lined with fire- brick, as shown, or a steam 
space for superheating the steam may be introduced at this part ;|it is 
however, preferred that there should be no water connection here, as 
it might interfere with the action of the circulating passages. To 
facilitate access to the tubes G, and likewise to promote the flow of 
steam and water upwards, a large vertical water tube P is in 
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in the centre of the flame chamber F, and there is left in the centre of 
the tubes G a corresponding space (seen best at Q in Fig. 3) which 
is sufficient for access to scale them, such access being had by doors 
R, 8, at top and bottom, which doors are held in place by a long 
bolt or rod, T, serving also as a stay between the top and bottom of 
the tube section of the boiler. The various parts are made and fitted 
together in the ordinary way, excepting that the upper and lower 
water-circulating passages J, K, are provided with flange joints, 
which arrangement permits of the sections being conveniently 
separated for removal or repairs. To facilitate the return of the water 
from the steam dome D down to the lower circulating passages K, 
there are arranged four curved pipes U at the corners of the furnace 
shell, these being led out from the round part of the shell of the 
dome D, and passing down into the furnace shell at the triangular 
spaces formed by the junction of the square and round shells. 

Fig. 4 is a side elevation, partly in section, of a single pair of 
boiler sections, as arranged for land purposes. In this modification 
the furnace section A and the tube section E are each constructed 
and arranged internally in the same manner as those hereinbefore 
described. The whole is supported on a foundation of brick or stone, 
and the space M beneath the tube section E is made to communicate 
by a short flue with a chimney N; these parts may, however, be 
arranged in various ways, as may be found convenient. 





Hotyneap Harsour.—The report of a select committe2 appointed 
to inquire into the state of Holyhead Harbour, with a view to 
ascertain the best method of affording safe and efficient accommo- 
dation for the vessels engaged in the Irish mail service and for the 

ngers conveyed by them, was issued on Saturday. It appears 

rom the minutes of. proceedings that draft reports were submitted 
by Mr. Dalglish and Colonel French, as well as by the chairman, 
Colonel Dunne; and that resolutions were also prepared by Mr. 
Tollemache; but that the chairman’s was preferred to that of Mr. 
Dalglish by six of the ten members present, exclusive of the chair- 
man. Mr. Dalglish proceeded on the assumption that the present 
accommodation is sufficient, and was supported by Mr. Milner 
Gibson, Lord Richard Grosvenor, and Mr. Stansfield. Colonel 
French maintained the contrary, which was the view taken by 
Colonel Dunne and Mr. Tollemache. Several amendments were 
made, and the report ultimately assumed its present shape. It 
appears to the committee that the wooden jetty, in its present state, 
does not give sufficient accommodation for landing either mails or 
passengers. In strong northerly winds there is considerable 
difficulty and delay in bringing vessels of the lengths of the mail- 
kets alongside; and in bad weather the discomfort to passengers, 
tom landing on so exposed a situation, is severely felt. In order 
to remedy these inconveniences, various proposals have been made 
on the part of the Government ; but it does not appear that anything 
has been done beyond driving additional piles in order to strengthen 
the jetty and narrow the apertures. In 1859, when the existing 
contracts were made for the conveyance of the mails, the Govern- 
ment had determined to erect piers; but in the following year they 
abandoned this design, and the committee, considering the large 
sum (£425,000) which they were to cost, and the evidence given 
against their position, are not disposed to question this decision. 
The contractors for the mail service assert, however, that 
their contract was founded on the accommodation which piers 
would afford for its performance, and that, if they are not 
built, they are entitled to obtain equivalent accommodation 
elsewhere. They further assert that the Government, not 
having given the required facilities for landing mails and passengers 
at Holyhead, cannot enforce the stipulated penalties; and although 
the time allowed for the performance of the service has frequently 
been exceeded, the penalties have never been inflicted. The com- 
mittee suggest that additional accommodation should be afforded for 
the landing of mails and passengers with as little delay as possible ; 
and that, when this is done, the Government can exact from the con- 
tractors penalties for any unnecessary delay beyond the time speci- 
fied in the contract. Two plans for giving the desired accommoda- 
tion were submitted to the committee. One is to construct a break- 
water, which, commencing at the point where are now the Dublin 
Company’s stores, should run over the rocks called the Inner Platters, 
so far in the direction of the Stag Rock as to shut out Carmel Point 
and thus protect the head of the present wooden jetty. The evidence 
shows that this would provide every necessary facility for bringing 
vessels along either side of the jetty, and enable it, when strengthened, 
to bear a shed for the accommodation of passengers. Mr. Abernethy, 
an engineer of great experience in such constructions, estimates the 
cost of this breakwater at about £50,000, exclusive of the cost of the 
shed. The other plan is to remove the present Admiralty jetty, 
altering the Camber so as to allow the packets to come alongside the 
pier at that point called the Extension, and to deepen the water 
alongside and puta shed on the stone pier. The committee think 
that this plan would supply all that is required for the safety and 
convenieuce of the packets arriving from Dublin; butas Mr. Watson 
asserts that the departures would continue to take place from the 
wooden jetty, a shed will be required thereon for the protection of 
the passengers. Mr. Hawkshaw, the Government engineer, esti- 
mates the cost of these works at £19,000; but it is proposed to im- 
prove the curves of the railway, so as to prevent delay in changing 
engines, at a cost of £10,000, and to construct a gridiron for cleaning 
the packets to which the Dublin Company say they are eutitled, 








which would add £4,000 to the estimate, bringing the tota for this 
plan up to £33,000. 

Tue Wetsu Coat ann Iron TrAvES.—The Colliery Guardian states 
that in the Newport district the iron works are, upon the whole, 
well employed, and there is a fair business doing. ‘The recent im- 
provement in quotations is maintained with a firmness which speaks 
well for the future, and the ironmasters have several good orders on 
the books. As yet there is no disposition manifested on the part of 
the men to follow the example given them in South Staffordshire ; 
but, at the same time, it is evident that the masters must exercise 
considerable caution and reserve, or else differences will arise which 
will very probably result in a strike. As there are so many hands 
continually leaving for the Northern States and the British colonies, 
a temporary difficulty in obtaining sufficient labour has been felt at 
several of the works, and this circumstance has rendered the men 
rather independent, and thereare whisperings of a renewed applica- 
tion for an advance in wages. Whatever may occur, it is to be 
hoped that the bitter experience of former lock-outs will be a suffi- 
cient warning to the men not to resort to such a course again. 
Messrs. Weston and Grice, of West Bromwich, have taken posses- 
sion of their recently purchased property at Cwmbran, and a few 
hands are already employed in placing the machinery in order. Itis 
expected tbat the new proprietors will considerably enlarge the forge, 
and render it one of the most complete works of the district. There 
is no material change to record in connection with the coal trade. 
There is a moderate business doing, and some of the coalmasters are 
able to keep their collieries regularly at work, while others are not 
so fortunate. A large demand for house coal cannot be looked for at 
this time of the year, unless the rates of freight and other circum- 
stances were favourable to the buyer, and then, no doubt, purchases 
would be made against the coming winter. This, however, is not 
the case, and with the exception of the house-coal proprietors that 
are possessed of good hard coal, the house-coal trade is rather dull at 
present. The Malvern, Dean Forest, and Monmouth Railway Bill 
has now virtually become law, and there is hope that, before long, 
the ironmasters of this county will have the advantage of a direct 
narrow gauge line to the iron ore mines of the Forest of Dean, and 
the colliery proprietors of the latter district will be enabled to send 
their coal down to the export market at Newport. At Cardiff the 
returns of the trade of the port for June show how seriously the 
coal trade more especially has been affected by the scarcity of 
tonnage, and the consequent high freights. It must not be gathered 
from this, however, that the falling off in the trade was caused by a 
want of demand; on the contrary, many of the colliery proprietors 
are so full of orders that they hardly know which to execute first. 
These orders have accumulated through the scarcity of ships, and 
the latter circumstance alone was the real cause of the decrease. 
Comparing the six months of the present year with the corresponding 
period of last year, there is an increase of 58,000 tons coal, anda 
decrease of nearly 2,000 tons iron, in the exports. This clearly 
shows that, upon the whole, Cardiff is increasing in importance as a 
coal-exporting port. The house-coal proprietors are not well 
supplied with orders at present, and much improvement is not 
expected until colder weather sets in and freights decline. The 
rumour is again revived that the Aberaman property is about to 
change hands. The property consists of the ironworks of that name, 
with an extensive estate of coal, ironstone, and other mineral. Mr. 
Crawshay Bailey, M.P., the present proprietor, bought the property 
twenty years ago, for, it is said, £20,0U0, and the company that are 
about to purchase it are to give a quarter of a million for it. The 
iron trade continues firm, and the gleam of improvement which set 
in about a month ago is maintained. 

A Lonpon Srreet.—In the evidence taken before the Select 
Committee on the London City Traffic Regulation Bill a curious 
account is given of St. Swithin’s-lane, which leads from near the 
entrance of Lombard-street to Cannon-street. It is so constantly 
found blocked up, so far as the passage of vehicles is concerned, in 
consequence of vans and carts loading or unloading, at the premises 
of an eminent firm of wholesale grocers, that the police were in- 
structed to keep a record for three successive days, and this was the 
result:—On the 29th of June last, in the ten hours between 8 a.m. 
and 6 p.m., the street was blocked up for eight hours and twenty-five 
minutes, and open for only one hour and ten minutes; on the Ist of 
July the return was substantially the same; on the 30th of June the 
street was closed for only eight hoursand thirty-five minutes, and open 
for one hour and fifty minutes. ‘Two yearshence there will be a great 
railway station near the Caunon-street end of this “ thoroughfare.” 

AvstRALIA via Panama.—In the House of Commons on Friday 
Sir S. Northcote calied attention to the proposals which had been 
made for the establishment of a route to Australia by way of Panama, 
and asked the Government to state their intentions or the subject. 
Mr. Peel explained the views and intentions of the Government upon 
the subject. He considered the present route the best. Mr. Childers 
offered a suggestion on the proposal to double the postage. Mr. 
Bentinck protested against the large sums proposed to be voted to 
facilitate the transmission of letters in order to save the pockets of 
the great mercantile community of this country in their transactions 
with other countries, which he regarded as an injustice inflicted upon 
other classes. 
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TO CORRESPONDENTS. 

Notice.—A SPEcIAL EDITION of THE ENGINEER is 
published for FoBEIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 





G. H. (Wakefield). — We have not the number in print. 

Wioan.—Mr. A. Smith, of Mauchline, Ayrshire, is the maker. 

T. H. R.—The word architect is usually and properly pronounced ark-i-tect, 
with the accent on the first syllable. 

Cc. T. H. and Co.—Mr. Danchell, of Red Lion-square, has paid great aiten- 
tion to the subject of water filtration. 

T. E. M. (Rochester).— How much force does it take to move your piston in 
the cylinder ? About 1}lb. we suppose, from what you give as the result. 
H. S.— Yow ave not too old, at the age of nineteen, to commence the study of 
engineering. The best course is to apprentice yourself to some master in good 

ractice. 

yt (Glasgow).— Your calculation is correct. We should, according to the 
kind of pump employed for the work, employ from 7 to 9 indicated horse- 
pewer for the theoretical duty of 4°91-horse power. 

Unit.— With condensing water ot 60 deg., and a temperature of from 200 deg. 
to 212 deg. after condensation, steam of 20 atmospheres pressure would 
require about eight times is own weight of water to condense it. 

I. L—Weknow of no experinents which would show exactly how inuch steam 
of 25 lb. pressure would flow in a given time through a 4-in. pipe 6 st. long. 
ds the steam to discharge into the atmosphere or into steam of less than its 
own density? If discharging into the atmosphere, our judgment would 
lead us to estimate the velocity of passage at about 500 linear feet per second. 





a STEEL GIRDERS. 
(To the Editor of The Engineer.) 

Sir,—Would you oblige me with a formula for calculating the breaking 
weight of box girders constructed otf steel plates, and the proportion of top 
to bottom plates to withstand compression and tension,—S. B. 

Bradford, July 16th, 1863. 





Tue ENGINEER can be had, by order, from any newsugent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
divect from the office on the following terms (paid in advance):— 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tue ENGINEER is registered for transmission abroad. 


Advertisenents cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ail 
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Strand, London W.C. 
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STEAMSHIP ECONOMY. 


THE rationale of economising fuel in the propulsion of 
steamships has, within the last few years, been discussed 
in almost every conceivable aspect. ‘lhe results have been 
a substantial progress in the practice of marine engineering, 
and an incalculable saving to the owners of steam vessels. 
Superheated steam, steam-jacketting, expansive working, 
and surface condensation, have been largely adopted, high- 
pressure steam has been tried (not, however, with the best 
results), and marine engines have been worked at an 
increased speed of piston. The consumption of fuel has 
thus been reduced, in some cases, from dlb. or 6lb. per 
hourly horse-power to 21b., and the indicated power thus 
increased from its former prevalent ratio of three times the 
nominal power up to four, five, six, and in some cases 
seven times the nominal power, and within a few days we 
have had an instance, in the Ipswich steamer Queen of the 
Orwell, of an indicated power twelve times greater than 
that at which the engines are nominally rated. 

The problem of marine engine improvement has not, 
however, been finally solved, and there are indications 
even that we shall have to retrace some of the steps already 
taken in this direction, at least should no timely remedy be 
discovered for some of the evils’ which have already 
appeared in connection with the reformed practice. In this 
we do not include the failure of high-pressure boilers, for 
steam of much more than 40 lb. has not yet been adopted 
to any considerable extent, although the attempt to 
introduce a pressure of 130 1b. in connection with surface 
condensation has already resulted ina large loss to one of 
the Mediterranean companies. It is certainly singular that, 
with distilled water, a high pressure boiler has not yet been 
made to work properly at sea ; but were we to describe the 
extraordinary example of boiler-making employed in the 
attempt just referred to, there would be no wonder at the 
result. ‘lhe failure was due, it would appear, to defective 
circulation, and to that alone. It is strange that the loco- 
motive boiler, with the cylindrical fire-box of Mr. Allan, has 
not yet been tried at sea. This, we should anticipate, would 
answer well. Ramsden’s high-pressure boiler is under- 
stood to have given good results, and considerable expecta- 
tions have been raised by the description of Inglis’ high- 
pressure marine boiler, which, we understand, is being 
tested in the North. Speaking of water circulation, it has 
been stated that the Injector has been successfully em- 
ployed upon some of the Woolwich boats to transfer 
the boiling water from one part of the boiler to another. 
It is alleged that boiling water may be readily forced by 
the Injector, if the source of supply be above the level of 
the instrument. In taking boiling water under pressure, 
the effect of the latter, as assisting in the movement, is to 
be considered. It has been denied, we should say, that the 
condensation of the steam passing through the Injector is 
essential to its action; and it has been observed that, if 
the united jets of steam and water be directed into the 
open air, the steam disengages itself from the water at a 
short distance from the point of discharge, and rises by 
itself, to condense immediately in a visible cloud of mist’ 
Some such result, indeed, was to have been expected, from 
the known large quantity of steam passed through the 
Injector in performing any given amount of work. We 





introduce this subject, in connection with marine boilers, 
as it is possible that the Injector may yet be found to 
serve other p s than that for which, thus far, it has 
been almost exclusively employed. 

As for superheating, anything beyond drying the steam 
is found to introduce practical evils. But for these, possibly, 
superheating would have been long ago generally re- 
sorted to. Tn the old days of boilers working at or below 
atmospheric pressure, one Thomas Saint (specification 
No. 2,670, 1802) proposed to employ a self-acting valve 
through ‘which, whenever the steam fell below the atmo- 
spheric point, hot air might enter from the fire directly into 
the steam. In 1809, William English patented the appli- 
cation of superheaters to steam of about 227 deg. tempera- 
ture, thereby expanding it so as to work with increased 
effect in the cylinder of the engine. English proposed to 
use as a superheater a “tube, or tubes, or other appropriate 
“ vessels or receptacles,” his description pointing toiron tubes 
lined with brass or copper. He contemplated a red heat 
“when required,” and this intensity of temperature, 
doubtless, proved the rock on which his scheme was 
wrecked more than half a century ago. He patented the 
use also of superheated steam for drying purposes, and the 
late Bryan Donkin took out a similar patent in 1816, and 
the same thing. we believe, has been several times patented 
since. Trevithick had heated his steam cylinders by means 
of a separate fire, and with good results as far as the mere 
economy of steam was concerned. ‘The late Mr. Robert 
Stephenson stated, on one occasion, that it was from a com- 
munication from ‘Trevithick that he was first led to 
place the cylinders of the Planet locomotive within 
the smoke box. In the same year that this was done, 
viz., 1830, Dr. Haycraft took out a patent relating 
to superheating. His specification contained a blunder 
much the same in kind as that which Woolf committed 
when he declared, in 1804, that steam of 401b. would ex- 
pand forty-fold before falling to atmospheric pressure. Dr. 
Haycraft asserted that by superheating to 100deg. above 
the normal temperature of steam it was expanded ten-fold, 
and the consumption of fuel for a given power diminished 
by nine-tenths. He, too, proposed to employ the cylinder as a 
superheater, by surrounding it with brickwork and apply- 
ing fire to it. Surcharged steam, he stated, “ had heretofore 
“ been attempted to be used in steam engines, but without 
“any success,” as it burnt up the lubricating material and 
destroyed the packing—exactly as it still does in our own 
practice. The Doctor proposed a contrivance, of no great 
probable merit, for preventing the evils of superheating, 
and he insisted upon the employment of metallic pistons 
instead of hemp packing. The most creditable feature in 
his specification was the employment of a small high- 
pressure boiler in addition to that working at low 
pressure, the steam from the former being passed 
through a steam jacket around the cylinder, and after- 
wards discharged through a small loaded valve into 
the low-pressure boiler. The Doctor particularly 
pointed out the object of preventing condensation within 
the cylinder, “ which condensation by the subsequent eva- 
“ poration occasions an abstraction of heat and a consequent 
“waste of steam.” Most of his schemes anticipated a num- 
ber of subsequent patentees. 

Superheating was not abandoned, nor did it, either, make 
much progress. In 1847, Moses Poole, in a specification, 
referred to the long experience of the loss of heat by con- 
densation within the cylinder, and again proposed super- 
heating. As the difficulties attending the use of very hot 
steam were well understood, Poole proposed to temper the 
heated steam with ordinary saturated steam, and with 
the help of a thermometer to maintain a work- 
able temperature in the cylinder. This, of course, 
invalidated Wethered’s subsequent patent for “ com- 
bined steam,” of which so much was heard five years 
ago. Since 1858 superheating has been resumed, and hot 
steam has been largely worked in marine engines in every 
partof the world. But in the case of the Holyhead and Kings- 
town boats, it has been found necessary to return to the 
old mode of working, with saturated steam, and although 
the iron tubes of superheaters have been generally made 
tin. thick, the Peninsular and Oriental Company have 
found it necessary to abandon iron superheaters altogether, 
for the present, others of copper being employed in their 
new ships. In the practice of the leading engineers, Messrs. 
Penn, for example, a “dryer” only is now employed. Steam, 
as it ordinarily escapes from boilers, generally carries 
more or less spray with it, and there can be no 
doubt of the advantage of completely converting this into 
good dry steam. Messrs. Fairbairn and Tate’s experi- 
ments on the density of steam showed that, even where it 
was produced in small quantities, and with every care in 
the construction and management of the apparatus, it 
carried moisture away with it from the water. ‘This 
was proved by superheating it, when it was found that the 
expansion for a few degrees above the point of saturation 
was three times more rapid than that which occurred at a 
higher temperature, under which the steam followed the 
usual law of gaseous bodies, expanding about ;},th of its 
volume for each additional degree. To bring the steam 
wholly into the gaseous state, and even to heat it a little 
farther, is well enough; especially when we know that, 
without superheating, many engines are worked regularly 
without any other !ubricant in the cylinder than that 
supplied by the condensed steam itself. As for the mode 
of superheating, it is not improbable that the best of any 
is that proposed by Haycraft; to wit, enveloping the 
cylinder with steam of a higher pressure than that worked 
within it, employing a small supplementary boiler for 
the purpose, as is now done on some of the Canadian 
steamers. 

As for surface condensation, it cannot be denied that a 
corrosive action has been manifested in boilers fitted with 
surface condensers, in some cases to such an extent that the 
boilers are rapidly destroyed. So, too, the brass or copper 
tubes of the condenser have been sometimes found to 
disintegrate to such an extent as to crumble to pieces within 
a short time. In America, where surface condensation has 
been extensively practised, some most striking, and, indeed, 
unaccountable, cases of this kind have been reported. 





Pirsson’s first condensers all failed in this way in the 
course of a few months. It was from no difficulty with 
the joints, but proceeded, apparently, from galvanic or 
other chemical action. It will be remembered that Mr. Hall’s 
condensers were extensively adopted at one time, and one 
of his circulars now before us includes, in a list of his 
licensees, almost every constractor of steam engines of any 
note in the United Kingdom at the time at which the cir- 
cular was printed. ‘The then large ocean steamships Sirius 
and British Queen were fitted with his condensers, and they 
were also extensively adopted in smaller vessels. ‘There is 
a very long list of printed testimonials on record, all speak- 
ing of surface condensation as a most successful fact twenty- 
five years ago. But we have often heard it said that the 
boilers were found to corrode, and we occasionally hear of 
such cases now. At the same time careful observation has 
shown that corrosion is by no means a necessary result. 
The Alar, running on the Newhaven and Jersey station, 
has been running, since 1856, we believe, with a surface 
condenser, and her boiler was reported not long ago as 
being in good order, and we presume that other instances 
might be quoted. It is said to be important to now and 
then change the water in the boiler, and even to admit a 
portion of salt water from the sea, as from constant contact 
with the copper or brass condenser and boiler tubes metallic 
salts otherwise accumulate in solution in the boiler, while 
also the grease used, if, as is often the case, it contain 
acids, increases the mischief. It may be worth while to ask 
whether iron or steel tubes will be yet found to answer in 
condensers. We have less hope of steel, inasmuch as, when 
employed for boilers, it appears to become brittle, or in some 
way to lose its strength. This has been a general com- 
plaint, although the result has not, probably, been observed 
in all cases. 

It will appear, however, from what has been said, that 
the means now so much relied upon for economy in marine 
engine working are not in all respects satisfactory; and that 
further study and experience are necessary before the best 
results can be permanently attained. 


HORIZONTAL ENGINES. 

THERE is an unaccountable prejudice on the part of 
cotton spinners, corn millers, and brewers against hori- 
zontal steam engines. This prejudice is derived from no 
experience, for engines of the kind in question have not been 
put upon anything like a sufficient trial in cotton mills, corn 
mills, or breweries. Nor is the objection founded in reason, 
for the balance of fact and argument is decidedly against 
beam engines. They are heavy and costly, require costly 
foundations, and occupy a great deal of room, and for all 
this they present no compensating advantages. In respect 
of weight, which is a tolerable index of cost, we may com- 
pare the non-condensing beam engine exhibited last year in 
the International Exhibition, by Messrs. Mirlees and Tait, 
with a horizontal engine of the same power, by the same 
makers, and intended for the same purpose, viz., driving a 
large sugar mill. The beam engine had a 22-in. eylinder 
and a 4ft. Gin. stroke, while the horizontal engine has a 
cylinder of the same diameter, with a stroke of 4ft., 
making a somewhat greater number of revolutions with 
the same speed of piston and same total power. . In the 
case of the beam engine, the bed plate weighed 7 tons 
14 ewt., the six columns 5 tons 2 ewt., and the entablature 
3 tons 5 ewt., making 16 tons 1 ewt. of framing. ‘The bed 
plate of the horizontal engine weighs 4 tons 13 ewt., or 
but little more than one-fourth as much, while its actual 
stability is even then greater than that of the other ar- 
rangement of framing. ‘The working beam of the beam 
engine weighed 2 tons 5 cwt., the whole of which is 
saved in the horizontal engine. ‘Ihe cylinder of the 
beam engine being supported upon its end, and being, also, 
Gin. longer, weighed 17 cwt. more than that of the hori- 
zontal, which, with covers, weighs 1 ton 13ewt. The 20-ft. 
fly-wheel of: the horizontal engine weighs 9 tons, that of 
the beam engine, working slower, weighing 13} tons, 
although we cannot charge any difference in this respect 
to the mere arrangement. The whole weight of the beam 
engine was 44 tons 9 cwt., while that of the horizontal 
engine is less than 20 tons. ‘The excess of weight fairly 
attributable to the beam arrangement may be set down as 
at least 15 tons, and the proportionate cost may be pretty 
correctly inferred from this difference alone. ‘The difference 
in the space occupied would be chiefly one of height, 
which, in this case, would not, perhaps, be of great con- 
sequence. With a still larger single cylinder engine, the 
beam would occupy from 2,000 to 4,000 cubic feet more 
space than the horizontal. The difference in founda- 
tions is also against the beam, ‘lhe supposed advantages 
ot the beam engine are that the cylinder and piston wear 
better, and that the parallel motion may be more con- 
veniently applied, and thus economise power supposed to 
be wasted in friction on the guides of a horizontal engine. 
If there are any other advantages we are unaware of them. 
Examining the points of objection against the horizontal 
engine, we will first consider the cylinder. In point of fact 
the wear is little, ifany, greater than in the beam engine, and 
the seat of wear, instead of being at the bottom of the 
cylinder, as most of those who object to the arrangement 
conclude, in view of the weight of the piston, that it must 
be, is confined almost entirely to the upper part of the 
cylinder. ‘The side of a cylinder next to the ports is 
always somewhat softer than; elsewhere,; owing to the 
greater mass cf metal there; the lubrication is not so 
abundant at the top as at the bottom, and if the piston 
chance to blow a little steam, the abrasion thereby caused 
in a horizontal cylinder will necessarily be on the upper 
side. A cylinder of good metal is a long time, however, in 
wearing, whatever may be its position, unless, of course, 
it is under the care of a careless engine-man. It is 
not, however, every kind of pig iron that will serve 
for a cylinder. ‘Those of Messrs. Penn’s engines are of 
Madeley-wood No. 3 iron, and several of the locomotive 
makers have found an advantage in mixing a moderate 
quantity of wrought iron turnings with their pig metal, 
the result being an iron of great hardness, while, except in 
very large cylinders, the mixture will run very uniformly. 
The great cylinders, from 70 to 112 inches in diameter, 
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employed for screw engines, wear very slowly indeed. In 
the horizontal engine the piston is much more convenient 
of access, and the packing is likely, therefore, to be looked 
after with more care. When, too, the cylinder does become 
worn, it may be easily and quickly bored anew without 
moving it from its bed, the portable boring apparatus now 
largely adopted in railway workshops being employed for 
that purpose. As for the parallel motion, that might be 
applied to a horizontal as well as to a beam engine, and in- 
deed a Wiltshire agricultural engineer has actually adopted 
radius rods for the horizontal piston rods of portable 
engines. We do not, however, approve of “ parallel” 
motions. In the first place, the motion thus given to the 
piston rod is not mathematically rectilinear, and cannot 
possibly be made so. But, more than this, with the least 
inaccuracy in original adjustment, or, what is more likely, 
that resulting from slight wear, the radius rods throw a 
heavy strain upon the piston rod. With a horizontal engine, 
if the crank is made to turn in the proper direction, the 
pressure of the cross-head is always upward upon the 
guides; and as the upward pressure due to the 
angularity of the connecting rod is not great, relatively, 
where the rod is long, its weight and that of the cross- 
head tend materially to diminish the friction upon the 
guides. The mean inclination of the connecting rod to the 
guides should not, and need not, exceed 1 in 10 through- 
out the stroke, and the friction due to this pressure should 
not exceed, and probably would not be as much as, one-tenth 
of this pressure, or the one-hundredth part of the actual 
steam pressure on the piston. ‘his is without meking 
allowance for the weight of the connecting rod and cross- 
head, which might diminish the upward pressure due to 
angularity to an amount which would not probably 
involve a loss in friction of the guides amounting 
to one-half of 1 per cent. of the whole power of 
the engine. ‘The whole friction, however, upon the guides 
of a horizontal engine can hardly be as much as that 
brought upon the crank pin and main bearings of a beam 
engine, in consequence of the worse than useless strain 
exerted upon them, at every stroke, by the momentum of 
a heavy and rapidly vibrating beam. A moment's re- 
flection must show the loss of power in changing the 
motion, sixty times a minute, of a beam many feet in 
length, and weighing several tons. Indeed the presence 
of the beam prevents the adoption of that speed of piston 
at which, all things taken into account, steam engines 
work most economically. This remark applies, of course, 


to both beams and side levers, the latter typifying | 


the worst form of beam engine. It would be useless 
to consider the working of a beam engine with 22-in. 
cylinders and 4ft. stroke at 60 revolutions per minute. ‘The 
strain caused by putting the beam into motion and bringing 
it abruptly to rest 120 tin:es in a minute would be very 
great. It is this impracticabi ity of rapidly vibrating a 
heavy beam that has retained the old standard of 220 tt. to 
250 {t. of piston per minute so long in use. Kemove the 
beam and the other parts of the engine are perfectly 
adapted to work at twice that speed, the heaviest engine in 
the navy working regularly and const»ntly at nearly 500ft. 
per minute, while there is really no difficulty in working at 
an even higher speed. It is because of the necessity for 
slow sp: eds imposed by the beam that such absurdly heavy 
masses of machinery are to be found in our cotton miils, 
flour mills, and breweries, and sometimes, we regret to say, 
in the factories of engineers who should know better. 
Other things being equal, and provided only that the 
supply of steam is sufficient, the same engine may excrt 100 
or 400 actual horse-power, according as it may be driven at, 
we will say, 20 or 80 revolutions per minute, and con- 
versely, a quick working engine may give off the same 
power as a slow moving engine, and with a saving of from 
one-half to two-thirds of its weight. Quick speeds require, 
at most, only a moderate extension of the bearing surfaces, 
the work in any case being supposed to be carefully 
done. | 

That the preference for a heavy rather than a light job 
has had something to do with the recommendation of the 
beam engine by so many constructing engineers we may 
reasonably suppose. ‘There are other engineers, however, 
not less well informed, nor less successful in the character 
of their work, who prefer horizontal engines, and are able to 
assign good and sufficient reasons for their preference. As 
more generally constructed, there is no doubt that hori- 
zontal land engines have aot had the advantage of the same 
workmanship which has been expended upon beam engines, 
and this circumstance is unfortunate as tending to the pre- 
judice of the most mechanical arrangement of the steam 
engine, instead of being interpreted, us it should be, to the 
disgrace of the wokman. Excellence of material, design, 
ps apy and workmanship should be accorded alike to 

eam and horiz ntal engines, and it will then soon appear 
that the latter are the most deserving of prefer -nce. 

Some of the principal Scotch paper makers heve adopted, 
or are about to adopt, horizontal single-cylinder engines, and 
we find that, with either one or two cylinders, horizontal 
engives are slowly working their way into flour mills. Even 
setting aside their great advantage in point of first cost we 
are convinced that, with first-class workmanship, they will 
ultimately prove themselves superior in every respect to 
beam engines. 





A Visit to tae City Sewens.—On Wednesday weck a party of 
noblemen and geutlemen, among whom were the Duke of Suter- 
land, Lord R. Grosvenor, Mr. J. Glaisher, Mr. Matthews, the 
engineer, Dr, Letheby, Medical Officer of Health of the city ot 
Loudon, and Mr. W. Hay wood, engineer to the City Commissioners 
of Sewers, met together at the Guildball for the purpose of proceed- 
ing ou a visit of inspection of the main sewers within the City of 
London. The above-named gentlemen having abandoved their 
ordinary garments assumed dresses similar to those worn by the 
‘longshore men, consisting of the usual blue blouse, Guernsey jackets, 
thigh boots,and tarpaulin sou’-wester, aud proceeded as far as Moor- 
gate-street, There they at once descended iuto the sewers. Froim 
one o'clock until nearly five the visitors pursued the course of the 
old Londov Bridge and Fleet sewers, Upon the resurn of the party 
to the Guildball, a photograph of the group of geutlemen named, 
commemorative of theocca ion, wastaken under the superintendeuce 
of Messre. Negretti and Zambra. The whole party expressed them- 
selves well satisfied with their underground excursion. 
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Grants of Prvisional Protection for Six Months. 

1067. Joun Hexry Jonnson, Lincoln's-inn-fields, London, ‘* Improvements 
in apparatus for preserving property in case of shipwreck.”—A commu- 
nication from Geo. ge Mitchell, Toronto, Canada West.—Fetition recorded 
28th April, 1863. 

1146. (HARLES ARTHUR Day, ANDREW LAB, and THoMas SumMERS, South- 
ampton, “Improvements in marine engines.’—Pelition recorved 7th 
My, 1-63. 

1475. Joun Fursess Tong, Newcastle-upon-Tyne, “ Improvements in tie 
preveution of smoke in team boiler and other furnace-.”—A communica- 
tiou frou Heury David Fui ness, Riga, Russia. —Petitivn recorded 12h June, 
1503. 

1482. Robert BLackBurRN, Exeter, Devoushire, “ Improvements in traction 
eng nes.” 

1155. Joun Sotmons Besson aud Davip Joxes, Birmingham, “An improved 
construcuon of removable head for casks, applicable to the clusiug of 
oth r vessel-.”— Petitions recorded i3th June, 1863. 

149s. R BuRT WILSON GOoDdON, Beliast, Lreland, “ Improvements in machi- 
nery orspin ing flax and other fibrous substanves.’—P.tition recory ed 
15th June, 1863. 

1520. Epwarpd WoLF, Sambrook-court, Basinghall-street, London, “‘ A new 
or improved wrapper or wrapping matcrial for use in »smokiug tobacco.” 
— Petition recorded \ith June, 1563. 

1525. JULKs Louis Ganng, Cour-Cueverny, France, ‘* Improvements in toy 
pistols.” 

1527. David Barker, Milton-street, Wandsworth-road, Surrey, ‘“‘ Improve- 
ments in the treatment and preservation of yeast.” 

1529. — lvert, Bedford, ** Improved macuiuery for the manufacture 
of tiles.” 

1531. Epwarb Gossiavux, Laeken, near Brussels, Belgium, “ An improved 
machine for making bolts, rivets, and spikes.”— Petitions recorded 18th 
June, 18»3. 

1533. Eumunp Howarts and Jonn Brown, Tonge, near Middleton, Lanca- 
shire, ‘* Certain improvements in apparatus for steaming cotton or other 
fibrous substane s.” 

1535, Ropext Makktson, Great Orford-street, Norwich, “ Improvements in 
breech-ivading tirc-arms.” 

1537. AUGUSTIN MoReL. Roubaix, Nord, France, “ Improvements in machi- 
nery for combing wool avd other fibrous ma‘erials,” 

1539 Joseru Wartrs, Coventry, Warwickshire, ** improvements in machi- 
hery Or apparatus for the manufacture of walt.” 

1541. WiLtiaM EpwarRD Newton, Chancery-lave, London, ‘‘ Improvements 
in the manufacture of leaden pipes."—A communication from Auguste 
Henri Hamon, Paris,— Petitions recorded 19th June, 1863. 

1543, THOMAS SMITH, Tenter- ane, Leeds, ‘4HOMsaS Mooxg, Upper Mills, 
Wand-worth, surrey, a.xd Masox BURRELL, King’s Milis, Leeds, * Cer- 
tain improvements in the construction of reeis covered with silk 
or other suitable material used as machines for the purpose of dressing 
flour.” 

15.5. Davip Dunne Kye, Victoria-street, Westminster, ‘‘ An improve- 
ment in baths.” 

1547. Robext Browsiez, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
sawing machinery.” 

1551. JaMosS LANGTon CLARKE, Westbourne-terrace, Hyde Park, London, 
* Improvewents in apparatus for turuing over the caves of music and 
other books.” 

15.3. Fueemio@ JENKIN, Duke-street, Adelphi, London, “ An electric tell- 
tale compass,” 

1505. WittiaM Louis Winans and Tuomas WINANS, Dover-street, London, 
© Improvements m the coustruction of steau vesrels. * 

1557, WiLttsaM Louis Winans and iomMas WiNadS, Dover-street, London, 
* Improvemen s in adapting propellers ior propelling ships or vessels fur 
ocean waviza. ion.” —Petitivus recorded 20th Jane, 13865. 

1566. FRkancis BOULT, Live pool, ‘An improved method or process for 
obtuming patterns and designs tor the arts and manufactures.”—4 com- 
minication from Thomas James Hussey, Algiers, Africa. —Petilion 
recorded 22nd June, 1803. 

1635. Tuomas Boyue, Gray’s-inn-road, London, * An improved system of 
Velilation applicable ty every deseriplivu of GwWelling place and build- 
ing.”"—Petition recorded lst July, 1803. 

1646. RicuaAkD AKCHIBALD BkuuMAN. Fleet-street, London, ‘* Certain c»m- 
positions for protecting metals avd metallic articles from oxidation, and 
fur coa\ing s.ate, bricks, pottery, and ceramic ware.”"—A communication 
from Camiile Baroness de Laveuant, Pais. 

1618. Epwarp LLoyp, Wells-strect, 5t. Marylebone, London, ‘* An im- 
proved composition for wa erproofing, sufcvening, and preserving all 
kinds of leather and articles made therefrom.”—Petitions recurdea 2nd 
July, 1863. 














Inventions Protected for Six Months by the Deposit of 
Complete dSpecificativus. 

1701. GeorGk HASELTINE, Southampton-buildings, Chancery-lane, London, 
© lmprovements in lever borse-power miach.nes, the cog pearing em- 
ployeu beimg applicabe to other machines."—A communication frou 
Cyrus Avery, @hiladeiphia, Pennsylvania, U.S.—Deposied and iecorded 
tth July, 1863. 

1752. HENKI ADRIEN BONNEVILLE, Rue du Mont Thabor, Pars, ‘* Im- 
provements in ce: tain descrip ious of breech-luading lire-arms.”-—A com- 
munication trou Adolphe Jean Victor Marcet, Kue du Mont Jiabor, 
Paris, —Deposited and recorded 13th July, sos. 


Erratum. 
673. For “ Rosseter” read “ Rossetrex.” 


Patents on which the Stamp Uuty of £50 has been Paid. 
1701. Samvuet Cunuirre Lister, Manningham, Yorkshire.—Dated 14th 
July, i510 
1700. ALONZO LvonapartR Woopcock, Manchester.—Dated 19th July, 

60. 

Isl6. AMEDEE 3oulevart Saint Martin, Paris.—Dated 2ith July, 
1s60 

1731. Epwarb LoysgL, Cannon-street, London. —A communication.—Dated 
ljth July, 1s0d 

1810, ([HabbseUs FowLer and Dre Grassk Fow er, Northford, Connecticut, 
U.S. —Datert 25th July, 1860. 

17 6 James FLercuer, accrington, Lancashire.—Dated 17th July, 1860. 

1730. ADAM CARLISLE BAML..1T, Miudleton Tyas, near Kichuond ,Yorksuire. 
—Daied I7ih Jury, Lyod. 

1779. GE RGK HENRY GIXKBECK, Southampton-buildings, Chancery-lane, 
London,—A communication.— Dated 23.a Jury, L200. 

17/4. JoUN Saxwy, Briclitem.—Dated lich July, 18d. 

i704. CHARLES Constant J: sepuH GUFFKUY, Lilie, Prance.—A communica- 
tion,- Dated 20th Jury, 1860. 

i76y James Happen Youn@, Great College-street, Camden Town, London, 
—Dated 21st Jury, 1s60. 

1772. Make AnTOINE FRANCOIS Mennons, Rue de l’Echiquier, Paris.—A 
communication, — Dated ulst Juiy, 1800. 


GELIs, 





Patents on which the Stamp Duty of £100 has been Paid. 
1661. WittiAM Watt, Belfast, Antrim, Ireland.—Dated 15th July, 1856, 
1.074. Tuomas Duncan, Liverpool.—Dated t6ib July, 1556. 

16 0, H&xkY TURNER, Leeds. — Dated i6th July, 1856. 
1725. JOUN  DWARD Novess, Leicester. —Dateu 21st July, 1856. 





Notices to Proceed. 


629. Joseru Exsey, Not'ingham, ‘Improved apparatus for the winding of 
lace on to the work roller in warp lace, bobbin net, or twist lace ma- 
chines.” ~- Petition recorded 5th March, 1563 

640. Thomas Hancuck, Birchwood, near Alfreton, Derbyshire, “ An im- 
proved receptacle for goid and siiver or other coius.” — Petition recorded 
6th March, 18 3. 

660. KOBeKT 1nOMSON MontrE:TH, St. Malo France, and Rovert Montriru, 
Crystal-tei rare, Cecil-street, Greenheys, Manchester, * luiprovements in 
makin, dyes from auiine and its analogues.’—A communication from 
Georges Auguste Jules Delveaux, Rue Corne ile, Paris. 

663. JOHN CAsseLL, La Belle Sauvage yard, Ludgate-hill, London, * Im- 
provements in moderator lamps to adapt them to the b riing of petro- 
leu wnd other mineral oils aud hydrocarbons.”—A communication from 
Louis Martin, Paris. 

€65. Henny WILSoN, Watling-street, London, “ Improvements in machinery 
for shaping woou,” 

O70. JouN Werree, Oxford-street, London, ** Improvements in apparatus 
for indicating any regulated minimum or maximum degree of t.m- 


perature.” —A communication from Alexander Ross, Montreal, Caneda. | 


671. JAMS TOMLI»80N, Roach Ironworks, Rochdale, Lancashire, “ Inprove- 





ments in machinery for opening twisved yarus and Woven fabrics.”—- | 
| tue improvements con ists of an arrangeweut of a high an 


Petitions recorded th March, 1803. 

675. Hexky Dys N Yaviox and Jonn Wruriam TayLor, Huddersfield, 
York-bire, “‘improveweuts in tn shing Woolen, Worsted, aud otuer 
fabrics, and i machinery or apparatus to be used therein.” — Petitwn 

12th Lare., 163. 
602. Joun Page, Liverpcol, ‘Improvements in taps or valves.” 








695. ROBERT ALEXANDER, Islington, Liverpool, ‘* Improvements in mariners’ 
compasse-, and the parts in connection therewith, and in the application 
thereot to magnetic instruments.” 

699, James WaLwoktH, Bradford, Yorkshire, ‘‘ Improvements in machi- 
nery or apparatus tor washing or cleansing ana drying Egyptian wheat, 
beans, and other kinus of graiu or seeds.”— Petitions recorded 14th March, 
1363. 

723. RICHARD ARCHIBALD Brooman, Fileet-street, London, “‘ Improvements 
in the manufacture of spoons and forks.”—A communication from Wil- 
helm Conraetz and Fritz Dittler, Vienna, Austria. 

724. Francis RicuMond, HENRY CHANDLER, and Jamgs GapsBy RicaMonp, 
Salford, Lancashire, ** Improvements in machinery for washing potatces 
and other vegetables.” 

727. BesJAMIN WREN, Stockton-upon-Tees, Durham, ‘‘ Improvements in 
cleansing and treating certain descrip. ious of wheat and other grain.”— 
Petitions record-d 18th March. 1863. 

735. Exuis Lever, Manchester, “ An improved composition for tke 
coating and preservation of canvas and o her materais, to make 
them waterproof and non-inflammab!e.’— Petition recoded lyth March, 
18u3 

745. Joun Nump and Tuomas ARTUUR NEILD, Dunkenfield, Che-hire, *‘ Im- 
provements in co e barrels.” 

716, RICHARD ARCHIBALD BxOOoMAN, Fleet-strect, London, “‘ Improvements 
in machivery ior beauing and drying wool aud oth r textle and fila- 
mentous substances” A communication from Louis César Curlier Vitu, 
Ribemont, F. ance. — Petitions reco ded 2th Marek, 1863. 

725. GroxGE Davixs, Sevie-sueet, Lincoin’s-inn, London, ‘* Improvements 
in engraving upon metals.”—A communication from Louis Charles Emile 
Vial, Paris.— Petition recorded 26th March, 1863. 

$35. JoHN NURTHALL Bxows, Handsworth, Staffordshire, ‘‘ Improvements 
in securing or connecting the bearmy springs of railway carriages and 
wagons to the axle-boxes of tue said carilages and wasous.”— Petition re- 
corded Sth April, 1863. 

1070. RicHakbD BurTEKWoRTH, Failsworth, Lancashire, ‘ Certain improve- 
wents in carding engines to be employed f r cirdivg cotton and other 
fibrous substar.ces."— Petetion recorded 2-th April, 1863. 

1212. ALEXANDER PILBEAM, Glasgow, Linarksuire, N.is., ‘* Improvements 
in sewing machines.” — Petition recorded 14th s2ay, 1863. 

1269. GrorGe RoGrers HakvinG, Wandsworth, Surrey, “ Improvements in 
the means of Wansmi ting power on railwoys worked by vacuum or the 
pre-sure of air, and in the appara:us to be e.ap.oyed for suc pul poses,” 
—Petilion recorded 21st Muy, IS03. 

1390 James JENNINGS MCCOMB, Liverpool, * liprovements in the con- 
struction of presses tor foruat g bales of cotton and o her marerimis, und 
in the construction of fastenings for and mean. tor applying bands to 
such bales.”"—Vartiy a coumunuic tion trum David MeCoube, Tcnnessee, 
U.s.— Petition recorded i rd June, 1863. 

1447. WiLLiaM CLARK, Chancery-iane, London, “ Improvements in loco- 
motive apparatus, which is also appiucable to other purposes.” —A com- 
munication from Casimir Noel, Boulevart st. Martin, Paris.— Petition 
recorded 10th June, 1s63 

1513, WitLiaM Henny Dawes, Bromiord Ironworks, Westbromwich, Staf- 
furdshire, ** Improvements in the manufacture of iron.” —Petuwn recorued 
17th June, 1803, 

1574. CuakLes THOMAS Bureess, Gower-street, London, * Improvementsin 
reaping machines,” — Petition recoraed 2nd June, 1sti3. 

1602. KoBEKT Musuet, Coief.rd, Gloucestershi:c, * improvements in the 
manuiacture of wen ana steel.” — Metition recorded 2ith J ane, 1303. 

1701. GeorGe Hasgé. Ting. Southampton-buildings. Chancery-lane, London, 
** Luprovements im lever horse-power machines, the co, gearing employed 
bei g applicable to other machines.”—A commun cation from Cyras 
Avery, Pailadelphia, Peunsylvania, U.S.—Petitwn recorued 8th June, 
1803 


And notice is hereby further given, that all persons having an interest in 
opposing uny one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said vitice of the 
Commissioners, within twenty-one days next utter the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 


of price anu postage (the latier rarely excceding Une Penny, Sums ex- 
ceeding ds. must be remitteu by Post-vtiice Uruer, made puyable at the 
Post-oince, 4, High Holvorn, to Mr. Beunet Woodcroft, Great Seal Patent 
uttice, 








ABSTRACTs OF SPECIFICATIONS. 
The following descriptions are made from A stracts prepares ecpressly for 
THE ENGINEER, at theofice of her Mujesty's Comimessionsrs of raiente, 





Crass 1.—PkiME MOVERS. 
Lacluding Fived Steam and other Engines, llorse, Wind, and Water 
Mulls, Gearing, B jters, bitin ys, de, 


3254. J. Fanuey, Bo'tou le Moors, and J, Crowrukn, Bradford, 
engines.” —D sited Lith Decenver, 13s2. 

This mnventiox Consisis, firsi.y, of an improved arrangement of slide 
Valves for suam engines. Lu eacis Steam part ui the cylinder the patentees 
have three di-tince plates or valves; the one WoO. kKlog on the cylinder 
tac.ng is fur tue wdmissivn of steam to the cylinder, aud is termed the steam 
Vaive; the second Is tbe cut off valve, Whicu faces or wu. Ks on the back of 
the steam plave or Vaive, boouw Of Woiea piaics or valves heve ;orts or 
thorougiutares correspouding with the steams pert of the cyiiuder; the third 
plate OF Valves Laces Or Works on the back of tue cut-vlf valve, or Cau be 
piaced between the cutoff va.ve and tie steam piate or vaive, in 
the valve box, midway between the top and bo.tom valves, is a double 
lever, lixed on a spiudie counected «ith the goveruor, tuere being 
studs a cach eni to wiich the top and bottom valves (iaot referred to) 
are connected by means of rods; thus, as Uie weight upon the engine 
is imeveascd or dimini hed, so also is the quantity of steam admitted 
througa the cut off aud steam p.ates or valves to Lie eslinder. By this 

~Dgement the plat.s or Vaives worked by the governor Wii not 
traverse su quick al bigh ex. answus as at low, but decreas s iv speed in the 
Sime proporugn as the expansivu increases, ‘Ihe steau and cut-olf plates 
or Vaives Can be Worked if Lue ordinary nianner by meaus of eccentrics or 
cams. The Second part of these improvements consists of peculiar arrange- 
ments of exhaust ports or thorougufares connecting Lhe vyliMuer with the 
condenser, dud the peculiar adaptation and arrangement Of separate exhaust 
putes or yaives Working the sawe by their couu. ction Wich the cross-head 
or siide boock of homzoutal eu vines, Phe Puird pact of Uhese im rovewents 
consists of the lu:mation of Lhe cyiinder fur the reception of the Vaives or 
plats, the meth: d of working tue valves aud the arrangement of the same 
inside the cylinder, At each exhaust port or thorougitare the cylinder is 
so recessed as t» admit of the exuuust vaives working im Lhe same iuside the 
cylinuer, so that the back ot the valve (which is huiiwed ur Curved) shall 
be taceable with the Workii g part of tie cylinder, while the other is a flat 
lacing , or the top Valve or pate may have a working face of tue sume 
raulus as ibe Working part ol tue cyl nuer, so as bo face sgainst the sawe, 
With a recess formed in the cylinder cover io receive it. ‘Tie Fourth part of 
the improvemelts CoNsisis Gi au arrangement of exhaust plates or vaives in 
which the top valve ts places ina vertical position, and works iuside the 
cy tinder (as lierembefore escribed), wud the but.om vaive in a horizontal 
position recessed its OWn Gepia im Ube bottom of Uh. cylunuer; or beta top 
and bo tum plates or vaives Can be arranzed in a bor.zoutal ,vsitiow and 
work on faciogs formed 1m tue exhaust «horoughfare. The Fitth part of 
the iuprovewents ¢ Deists of uno ler arrangement of cut-off valves, so 
arrabyed by co. nection with th governor as to admit more or less steam 
through the steam ports in the valves as the engive varies in veiocity by 
cutting otf the steauw at an earier or later point of Lie stroke in accordance 
with such variation of speed, ihe siath par. of these improvements 
consisis of an arrangement of cylinders and valves of @ vertical high pressure 
and low-pre sure horizc ndeised water shail pa-s 
fiom cach cylinder aivt hus prevent the 
accumulation of water in Ce cylinders, without the use of taps or sy; hous 5 
the hovizoital ey:inder being in this case at a lower level tian the Lottom 
of the veriival cylinder the wate: passes from the jormer to ‘he latter, and 
thence through the exhaust pipe into the condenser. ‘The devonih | art of 
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c.iinder tixet side by sl.e, the pistum 10d, bein 
head, and by meaus Of iMks to the Deam, as Usual in CAi-u. yg arrangeents 
of parade! motiou; the same principle is als» appricable to hurizeuta, and 

iugonal eugnes. Tue bighth part of the Laprovements ¢ cist of @ 
peculiar furmation of the rings of pistums which are arranged in two or 








SI Et 





TS 


Jury 24, 1863. 


58 





— =—- ——- — ] 








more parts, the several parts of each ring being forced asunder, and thus 
ressed against the working part of the cylind-r by spiral springs working 
in piston guides suitably adjusted in steam-tight chambers formed at one 
end of each segment or part of a ring; the guides being force against the 
adjoining segments by the springs causes an equalisation of pressure against 
the cylinder. The Ninth part of the improvements consists of a novel and 
improved arrangement of steam boilers, whereby the water in the lower 
p rt of the boiler becomes subject to the greater heat than in the ordinary 
two fluid boilers. 
3303. A. V. Newron, Chancery-lane, London,“ Apparatus for transnitting 
wer." —A communication. — Dated 18th December, 1862. Cae 
This invention reiates, mainly, to a novel arra t or ce b I tion 
of gearing applicable to the trans-nission of power to steering, hoisting, 
or hauling apparatus. The inventi n may be described as consisting in 
the arrangement of two cog wheels, with a different or equal number of 
teeth, one being firmly secure: to the drum of a stee: ing, hoi-ting, or haul- 
ing apparatus, and the other being stationary, or When the apparatus is *o 
be used for hois ing or other purpose-, the former wheel being stationary, 
an‘ the latter secured to the drum or dium shaft. in combination with 
these cog whee's are pinions, having an equal or vifferent number of tecth, 
and attached toa tumbling shaft which is carried round the «rum shaft in 
such a manner that, on rotating the wheel or drum shoft by the combined 
aciion of the two pivions on the tumbling shaft and the differential wheels, 
aslov rotary motion is imparted to the drum (or to the drum shaft, when 
used for hoisting or other purposes). The power applied to the wheel shaft 
or to the tumbang +baft is wultipiied in proportion to the number of teeth 
of the gear wheel which is fast to the drum, divided by the difference 
between the number of teeth of said wheel and that of the stationary 
wheel, or, if the number of teeth of these cog wheels is equa', divided by 'he 
difference between the number of ee'h of the two pinions on the tumbling 
shaft : it being understood that a difference must exist either between the 
number of teeth of the cog wheels, or of the pinions, or both. 














Crass 2.—'I RANSPORT. 

Including Railwrys and Plant, Road-making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, Je. 
3352. R. Kirk, Glasgow. *‘ Apparatus for checking or stopping the motion of 

railwa, carriag 8." —Dated Lith D cen’ er, 1862 

Under one wodilication or system of a rangements the axles of each 
cariiage are formed with asmail crank at the central part. These cranks 
are wade by preference about half an inch to an inch in depth, and each 
crank is connected to the contiguous axie by a connecting red which rises 
and falis with the rotary motion of the axles to an extent correspondins to 
the depth of the cranks. Above each connce’ing rea is (itved in the framing 
of the carriage or other suitable part a wheel, a portion of the periphery of 
which is removed so as to form a flattetied surface, This flatteneu part of 
the wheel is, under ordinary circumstances, or When the apparatus is not in 
use, immediatety over the counecting red, and so that the rod in its 
reciprocatory motion just clears the uuder surface of the wheel. The 
spndle to waich the wheel is fast extends outwards m a lateral direction 
sufficiently far to admit of the conven‘ent attachmen: thereto of a small 
vertical lever. These smal! levers throughout the train of carrioges are each 
counected by means of chains, or otber suitable couplings, one to the oth r, 
the two end exiremities being cornected to hand lever, which are respee- 
tivery with n convenient reach of the engine driver at the head of the tran 
and of the guard in the rear. With this arrangement of apparatus, when 
th train is proceeding suf:ly, the ch.ins hoid the several wheels securely 
in position with the flatrened parts above the connecting rods; but when 
it becomes nvce-sary tu stop the train quickly, the engineer or the guard 
slackens the chains by means of the band lever, which admits of the wheeis 
turning toa slight extent, and their peripheries act as 8» many wedges, 
and fix tightly the wheels of the several carriages, which are tius simul- 
taneously heid fast, and the train is very quickiy brought to a standstill. — 
Not pro eeded with. 


3403. F. W. Harvey, Highestreet, Putney, “ Fitting and connecting rudders 
to ships.”— Datd Oth December, 136 

This wsvention is carried vut as follows : ~-Along the edge of the sternpost 
of a ship the inventor :orms a circular shaped groove or chanvel with a slit 
or opening along the same, and the bottom thereof he forms solid and cir- 
cular; the said groove or channel is inten des to receive the shaft of the rudder, 
which should be formed cylindrical, and fit easily therein. He als» forms an 
opening through the deck of the shi,, sufficieutiy large to receive the rudder, 
which has simply to be ioweret from the deck through the said opening, the 
shaft of the rudder being securely guided by and heid in the grooved channel 
aforesaid; by these means the use of * pintles” and “ gudgeons” at present 
used for connecting ruvders to ships are «ntirely dixp nsd with. To the 
top of the rudder post he connect; a swivel cap and the well known right 
and le!t handed screw steering tackle ; to that end of the screw of said tackle 
situate furthest aft he connects a long pin verticaliy, the said pin passing 
throu hah Je in astandard fixed to the ship's deck, so that, upon the rudder 
8 riking upon any substance, the rudder wil be ht.ed, and with wt the s:eer- 
ing tackle aud «veel, the ioug pin serving as the fu.crum for the tackle to 
move upon, Upou the obst uc ion being removed, the rudder and tackle 
will dese. nd ty (heir normal positios by tueir owu we git. He proposes to 
adapt tiller ropes to the sha:t of the rudder 1: case ot accident tu tue screw 
steer.ny tackle, aud to connect th: -ame to an arm fixed on the rudder, the 
shaft serving also to mdicate the true position of the feather of the rudder 
durirg the steering of the vessel. ‘Ihese improvements are especially 
alapted for iron ships.—Not proceeded with. 


Ciass 3.—FABRICS. 


Including Machinery avd Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


3319. W. TristkaM and H. Brereton, Halliwell, near Bolton le-Moors, 
“App ratus for sizeing yarns and threads.”—Dated 11th December, 186 
These improvem nts are applicavle to the machives kuown iu tue trade 
as “slashers”’ and tape machines, which machines are employed for sizeing 
and drying yards and ti reads, and winding them on to be:ms. ‘Lhe inven- 
tio.. consists in the application of a revolving bru-h, which acts on the yarn 
or thread immediately after the yarn or turead has passed the rolicrs by 
which the size 1s app ied, and by which the surplus -ize is que zed out ; 
the brush rotates rapidly, aud the yarn or thread is pressed into the 
bristles by ieans of a rod connected to a swing frame, the pusi ion of which 
can be varied so as to increase or reduce the devth to which the yarn is 
pressed into the bri-tles. Below the revolving brush is another brush 
which revolves slowly in a troush containing soap and water, or other 
liquid, for clearing the brush acting on the yaru or thread, and keeping it 
moist. 
3321. R. A. Rovaup, Glenpatrick, Renfrewshire, “ Printing textile and felted 
Sabrics.”"—Dated tith Le ember, Lo2. 

The patentee ciaims, First, tue system or mode described of arronging 
and constructing tbe print ng machinery with internal beaming roller, or 
any were equi. alent thereior, to admit of the feited or woven iabric ber. g 
printed in pieces or continuous lengths, or in -quares, by being wound on 
to and off these rojlersas each printing operation of the exposed surface is 
completed. secondly, the +ystem or m de described of relieving the fric- 
tonal contact of the cluth with the printing dram by means of roliers 
inserted beneath the cloth, or betw.en it and the drum, so as to admit of 
heavy fabrics being printed in pie-es or lenzths, or in squares ; al-o the 
mode described of keeping the edyes of the cloth clear of the tenter hooks 
by mvans of cords carred round the printing drum. Thirdiy, the printing 
of felted or woven fubrics sui able for carpeting, drugyets, crumb-cloths, 
rugs, flannels, baizes, or other generally similar fabrics, in the manner and 
by the means described. 

3329. J. E. Rousse, Paris, Hand and power looms for weaving.” —A com- 
munication. ~ Dated 12th December, 1>62. 

This invention cawnot be described without reference to the drawings. 


3330. J. GASKELL, Blackburn, and H. Waumsurey. Great Harwood, near 
Blackburn, ** Regulating the tension of yarn in the process's of warping, 
winding, sizeing, weavi-g, dc.” Duted i2th December, 1862. 

This invention consists in regulating the tension of the yarn by giving 
motivn to the bobbins or ot} er appa: atuson which the yarn is wound. For 
this purpose the patentees put a jocse or fast spindle through the bobbin 
or bobbins, and give motion to the said spindie or sh.ft by a wharve 
wieels, or puliey, in conn ction with the mo-i: g power, by a band or other 
Suitable means, and thus obtain the require’ motion; or, if found desir- 
able, the wharve or pulley may be turned on the bobbin head instead of 
being separate ; or they use a frictio. relier on which the bobbin or bobbins 
rest tor the same purpose, this latter plan being more expeciaily applicable 
to winding, » zeing, and weaving processes. They place the shaft or b»bbin 
in a vertical, Lorizuntal, or diazonal position, as may be found most 
desirabd e. 

3336. L. W. Baker, Bury, Lancaster, “* Apparatus for spinning cotton, &c.”— 
Dated 13th Dec mber, >62. 

This inv. ntion reiates to hand and self-acting mules, and consists in 
giving a positive motion to the tin roller which driv s the spindle by means 
of toothed gearing. The rim shaft«f the mule is connected by toothed 
gearing or otherwise to an e.onzated toot ed ~pur wheel of :ather greater 
length than the draw of the carriage, so that, as the carriage moves back- 
Ward and forwards, a spur wheel in the cariage remains «onstantly in 
gear with the said e’ongated tooth ds ur wheel. The spur whe | in the 











carriage is counect- d by suitable gearing to the tn roller shaft, and thereby 
drives the spinules by positive gearing, instead of the present mode of 
driving by hand. 





This invention relates to that construction of machine for washing for 
which letters patent were granted to John Petrie, jun., and samuel Taylor, 
dated lith January, 1853 (No. 75), and consists in a method of driving the 
endle-s apron. For this purpose the inventor provides the said apron with 
a series of teeth or projections, in gear with which is a toothed rolier situate 
between the two end rollers; and these end rollers, therefore,he can use 
of a smaller diameter than would be necessary if they were the drivers 
The above mentioned toothed roiler may be io gear with the apron on the 
upper and lower sides thereof, or on one side only.— Not proceeded with. 
3345. M. J. Roperts, Pendarren House, near Crickhowell, Bricon, ** Pre- 

paring and spinning wool, cotton, &e."—Dated 15th December, 186’. 

The object of tuis invention is to obtain a better “drag” to the thread, 
yarn, or roving, while being wound on to the bobbin, in preparing and 
spinuing fibrous substances, than is usually obtained. For this parpose the 
flyer of a preparin. or spinning frame is made somewhat in the form of a 
parallelogram, the lower side of which may conveniently be a circulur or 
other shaped metalic plate, which is firmly securei to a neck or socket, 
and upon thi. socket a whorl or pu'ley is fixid. This socket runs upon a 
suitabie stud or pin which is screwed or otherwise fastened to a strong 
rail, The flyer is driv. n by a band from a driving cylinder passed round 
the said whorl in the usuai manner; or it may be driven by any other con- 
venie tmeans, Through the centre of the head cf this flyer a spindle is 
placed, which passes through the bobbin, and prevents it from falling side 
ways. The spindle is titted loosely in its bearings; that is to say, the 
spindle is free to turn in a hole or bearing in the head of the flyer. The 
lower end of the spindle is also free tou turn in a cup or bearing in the stud 
or pin which supports the flyer and socket, or i. a cup in a plate screwed, 
or otherwise fastened, to this stud or pin, which plate ts called the “ dead 
plate.” Sometimes the upper end of the spivdle is fitted with one or two 
projecting hooked arms, which, coming in contact with the outside of the 
flyer head, causes the spindle to revoive with, and at the same speed as, the 
fiyer. The dead plate serves as a base or support for the bottom of the 
bobbin, and it is by the friction of the bobbin upon this dead plate, or upon 
ap. ropriate washers interposed between the bobbin and plate, that the 
** drag” or retardation of the rotation of the bobvm is produced. When 
the bobbin is wo be * doffed,” that 1s, removed from its piace within the 
flyer, the spinéle is raised, and the bo bin can then be removed. The 
spindle not being of much greatcr length than the bobbin, the bobbin 
cannot be moveu up avd down the spi: dle for the pur, ose of laying the 
thread, yarn, or roving upon its whole length as is done iv ordinery 
spivning-f ames ; therefore, to provide for the necessary vperation of thu. 
laying on the thread, a ring, or other well-known device is used, which, 
while it revolve. with the flyer, is traversed or moved up and down the 
tiyer by a *‘ lifter rail,” upon which the ring rests, or by other con enient 
means; On this ring are fixed eyes, or twizz es, or loup-, through which 
the thread or yarn coming from the delivering or front rolivrs of the frame 
passes on to the bobbin and consequently the up-and-down motion of the 
ring With it~ eyes guides the thread or yarn in a proper direction upon the 
bobbin. By the compactness of the flyer and spindle a high velocity in 
spinning or preparing is obtained, without m-ch shuke or “ wabble’ in this 
part of the machivery. The ‘‘+irag” is thus rendered more equable, while, 
by the peculiar action of the spindle, a more regular and even urag than is 
usual is obtuined, 

3346. W. Bestwick, Alanchester, “ Braiding machines."—Dated 1th De- 
cember, 1862. 

Insiead of the revolving camsat the top of the machine for giving tension 
to the yarns or thieads, the inven'or employs two or more horizoutal ¢ mbs 
conn. cted to the rings f eccentrics or to cranks, so that the combs miy 
have an eccentric to-and-fro metion upon the yarns or threads, and main- 
tain their ten-ion effectually without any danger of entanglement cr break- 
aye. These improved combs are to be applicd to all sizes and descriptions 
of bra ding mach nes —Not proceeded with. 


3347. R. STansFieLp and J. Doparon, Todmorden, “ Looms."—Dated ith 
December, 1862. 

This invention consists, First, in an improved stopping motion for stop- 
ping tue loom when the shutte is not in the box. The inventors employ 
in each shuttle box that description of swell which is acted upon by the top 
of the shuttle, but bring the end of the swell to the back of the box, so 
that, when the swell is held up by the shuttle, its end shall come in contact 
with a jever on the sto, rod, and hold up the stop rod finger; but when 
the shuttle is not in the box the end of the swe'l shall nt be in contact 





\ with the lever, and thereby allow the stop rod finger to be depressed, aud 


come in contact with the frog and stop the loom. They alsv employ the 

check strap, tor suopping the loom when the shuttie is not in the box, 

They connect the strap at two places in opposite positious to a boss or 

pulley working on a stud at the front of the slay, so that, when the shuttle 

acts agains. the strap end in either shuttie box, the boss shall ve turned in 
the same direction. The buss is attached by part of the check strap, or other 
conuecuion, to a lever on the stop red, or to the stop red finger itself, in 
such a manner that, when the shuttle is properly boxed and strikes the end 
of the check strap, it raises the stop red finger out of contact with the 
frog ; but when the shuttle does not arrive in the box, the check st:ap is 
not pulled, and the tinger, not being raised, comes in contact with the frog, 
and stops the loom. Secondly, in an improved arrangement of buffer or 
ce eck sirap. They coil one end of the strap round a coucen:ric or eccentsic 
boss fixed t» the siay or lathe in-tead of fixing to it the end of the strap 
tse. by which weens there is greater ela ticity and prevention of wear 
and tear than in any ether method. And, ‘Thir ily, in an improved mod of 
stuppiog the loom wheu the weft thread b.eaks, and when there is no weft. 

— Not proceeded with. 

3359. W. and A. MEDLEY, Notlinyham. “Apparatus forthe manurfacture of 
textile or looped fabrics on wary luce machines."—Dated 16th December, 
1862. 

This invention relates to the employment of a stump guide or stump 
guides in addition to the guide or guides at preseut used in warp lace 
machins. The patentees employ one such stump guide to each of the 
guides in present use in ordinary warp machines (that is to say, the 
guides carried by one or more of the common guive bars in such 
machive-), aud they attvch the stump guides to av additional bar or 
bars, that is 'o say, to a bar or bars emp.oyed in addition to the bars m 
present use, or they cast the stump guides im leads and screw the leads to 
a bar or bars which they attach to a commen guide bar or bars in such 
manner that the two bars will move simultaneously, such movements 
being effected by a wheei or wheels. or by equivaient contrivances, or by a 
jacquard at either end of the machine. Sumetimes, instead of attaching 
the stump guides to additio.al bars, they attach them to the same bars a» 
those which carry the common guides; or sometines they cust them in 
leads, and screw the leads to the upper or lower side of the common guide 
bars ; or they sometimes cast both tae common guides and stump guives in 
the same lead, and screw the leads to one or more guide bars, Both stump 
guides and com.on guives may be straight or bent at any required 
angle; or the stump guides may be made s raight and the common guides 
bent, or vice versa, in cither case, however, they are combined in the 
following manner:—Each stamp guide is somewhat shorter than the 
ordinary or common guide, and on one side of the stamp guide is a groove ; 
this groove is made Oo» the side of the hole neares. the bar to whch it is 
secured, or in the lead in which it is cast. A string jies in the groove, 
and the eud of this string is passed through the hole in the stump guide, and 
is also attached to the common guide, Which has avotch or notches i. it, or 
asweling on it, near the hole end of the guide ; the other end of the string 
is secured tu a short elastic spring; the string which is attached to the 
guide and sping is pessed throug a sicy or sleys, or over One or more 
roliers. The spring has a string attached to the otxer enc, which string is 
also attached tou jacquard. The guide operates in the following wanner; 
—The card havi: g been made, a selection of the wires and the jacquard 
having lified, the strings will move the guides to the right or left, as 
required, by which means the th:eads of one or more guides may be laid to 
the right or left of one or more of the needles, as may be required. They 
use either of the above arrangements in warp machines having either a 
stationary or movable needie bar, 

3360. W. Hupsos, H Mooxs, C. Catiow, and 8. Newscurey, Burnley, 
** Improvements in looms for weaving, and in arranging the warps therein.” 
—Dated 16th Deecmber, 1>62. 

This inver ton relates, First, toa method of diminishing the shock of the 
pickers, Toaccomp.ish this the inventors adapt a strap or similar app»ratus 
tu the frontof the slay, which strap passes over two pulleys, and its ends 
are c nnected to buttons monnuted upou the picker spindles. When one of 
the-e buttons is struck by a picker ic draws the strap over the pulleys, and 
the other button is then ready to receive the blow of the other picker.® 
Another part of this invention relates to amethod of tighten nz the warp 
when the weft is to be driven up, and of loos: ning it when the shed is to be 
made. For these purposes they employ a roller above the warp beam 
round which as well «s around the usual rolier a cor! is pas-ed. This 
a ‘ditional roller is mounted so as to be caused to vibrate from the crank 
sheft or other moving part «f the loom. Another improvement relates to a 
method of causing the slay to vibrate. For this purpose they dispense wich 
the usual connecting red, and cause the crank pin to move in a slot curried 
by the slay. in drawing in the warps the usual method for plan work is to 
take the first and third and the second and fourth. but according to this 
invention they take the first and secoud and the third and fourth, In 
working the hea ds, therefore, the first and third rise and fall together, and 
the second and fourth. — Not proceeded with, 

3366. W. Tonoug, Bradjord, ** Mactinery and processes for preparing 
JSibrous materi ds.” - Dated Vith December, 1862. 

Tie First par. of this invention con~ists in a particular method of work- 
ing machinery for preparing fibrous u.aterials, similar to that de-cribed in 
the specitication of a patent grauted to Jleury Kawson, the <7th day of 
January. 1*59 (No. 249), and also in @ particular method of working ma- 
chinery for preparing fibrous similar to described ina patent 

















granted to the p esent patentee, dated the 5th day of March, 1852 (No. 596). 
In this machinery a working comb is caused to rise and fall, and also to 
have at-and-fro motion Now the present improvement consists in causing 
the working comb to bave motion only in one direction, and to give the 
requisite motion in the other direction to the feed apparatus, that is to say, 
if the up-and-down movement is imparted to the feed apparatus, the to- 
and-fro movement will be imparted to the working comb; and, if the to- 
and-fro movement is imparted to the feed apparatus, the up-and-down move- 
ment is imparted to the working comb, The Second part of the invention 
relates to preparing machinery in which rollers or other feeding instraments 
present fibrous material to the action of sheets, of pins, screw gills, or other 
pointed surfaces, coniinualiy moving «r travelling through the fibrous 
material in one direction ; and (he improvements in this class of machinery 
consist in giving a reciprocating to-and-fro movement either to the feed 
ap) arata- or to the travelling toothed surface. The Third part of the inven- 
tion consists in an imp; rovei method of f-eding stricks of fibrous material 
into machinery for prepar ng fibrous m-«terials, such as is described in the 
specification of a patent granted t Henry Rawson, before referred to ; also 
in an improved m-thod of fee ting st icks of fibrous material into machinery 
such as is described in the sp cifici'ion of the patent granted to the present 
patentee. and before refer;e' te — A!-o in an improved method of feeding 
stric:s of fibrous maer alt) moet ery such as is described in the first and 
second parts of this sp ¢ 


T. KNow.ys, Ackt n-vnlir- Lone, “ Preparing and spinning cotion, 
°*— Dated Lith Lecembter, 186-. 

This invension relue-. to the machinery employed for preparing and spin- 
ning cotton and other fibrous sub-taices, called roving and slubbing frames 
throstles, and similar « r equiva’ent machines, and is designed to effect the 
stoppage of a mechine, or a portion thereof, by self-acting means in the 
event of a thread b eaking. The invention consists in an arrangement of 
apparatus in which a rotating disc caus-s a reciprocating traverse of a 
sliding piece, one end of which is in connection with the stop rod of the 
machine, the other bein, attached to a bent finger, which is thus continu- 
ally moved in and out f au aperture in the framing of the machine. Above 
these apertures a light lever is hinged in the said framing, and kept from 
falling over the »perture by the yarn or thread which is made to support 
it, an’ while in such position ‘he machine can continue to work ; but, if 
the thread become cisunited, the lever falls, and prevents the bent finer 
from entering the . per ure and thus, in stopping the sliding piece, discon- 
nects the d ising power and siops ‘he faulty part of the machine. One such 
apparatus is applied to each thread or yarn, ~ Net proceeded with, 





3373 J. W. Hapwen Kebro d Mills, near Ha ifax, Yorkshire, “* Spinning 
twisting. and « owbling cotton, de '— Dated 17th December, 1862, 

This invention re «!es to mules aud twiners ond consists in building the cop 
or bobbin upon a tube revolving upon a stationary spindle, the loose tube 
being put in motion in any de ied manner, The stationary spindle is fxed 
on the top spindle rail and the tube is made to revolve by a band f: .2t he 
ordinary tin roller or drum. The great advantege of this system Curve 
in being able to run the loose tube at much greater speed, and with 
friction, than the ordinary <pindie, as much as 8,000 to 10,000 revoluticr 
per minute, whereas the ordinary spindle only ruus at from 5,000 to 6,..0. 





3385. E. HaBeL and E. Suckow, Manchester, “* Preparing, spinning, ad 
doubling cotta», &e.""— Duted 18th December, 1862 

This invention consists in a vovel and peculiar arrangement and con 
struction of apparatas which is equally applicable to spinning yarn either 
in the furm of cops or bobbins, and may be described as follows:—The 
spindle upon which the cop or bobbin is formed has a bearing in a footstep 
in a coping rail, and is supported at « higher point by a long bush ter- 
minating in a cylindrical case which ercircles the spindle, and is sufficiently 
wide to admit the formation of a cop or bobbin within it, and is driven by 
a band pas-ing round a pulley thereon. From the upper edge of this case 
a wire exten:s in the form of an arch or cone, and is provided with a pecu- 
liarly formed “ vilet” at the apex, and others at convenient distances on 
the wire, by which means the yarn passes and is spun directly from the 
drawing rollers tu the cop or bobbin The copping mot'on may be obtained 
by cams as in the ordinary manner, or by means of a rotating disc havingtwo 
studs acting upon a beli crank lever, In spinning cops a long tube is em- 
ployed on the spi ile, which mey either be furnished with a botiom plate 
poe flannel washers to create the required drag, or it may be suspended 
uponthe point of the spindl+, and a spring employed acting on the surface 
of the cop to effect the pressure or draw, or a fan may be placed on the spindle 
for the same pur, ose,—Not procee/ed with. 





$392. S. C, Lister Monniaghim, York, * Preparing, combing, and spinning, 
flax silk, &e.’— Duted isth December, 1852. 

The tirst of these improvements consi-t. in preparing flax, rhea, and other 
vegetable fibres, before comb ng the same upon drums or straps covered with 
fine teeth, say not less than fifteen per square inch, but the patentee prefers 
forty for the first operation, 100 for the second, and 200 for the third time of 
passing it through thedrams Another part of the invention, which is more 
particularly adapted for opening pierced cocoons, but which also answers 
well fur preparing silk waste—is to make two straps of tecth to work close 
together ; the cocoons or wa-te may be fed to them in eny suitable manner, 
The upper sheet should travel in the opposite direction to the lower. 
Another improvement consists in using drums for preparing silk waste 
(ever than coe ons) h ving wore th.u six teeth to the square inch, but he 
prefers about twen\y f+ preparing it the first time, and eighty to one 
hundred for the seco d time over. Another improvement consists in using 
drams with teeth set » uch finer ‘hau have hitherto been used for preparing 
silk waste. the patente: has discovered that pins standing out ef the 
metal or other surface about half an inch, when very fine teeth are used 
about quarter of an inch, will stand very well, and with care will last a long 
time. An ther of the improvements in combing consists in making filling 
h ads of michines, schas were patented by the present patentee on the 7th 

vugust, 1855 (No, 1785), circled to the form of the machine, and also 
having them constructed with gill or other teeth ; or if the machine be 
straight ‘he filling hew's may be made the same, but he prefers a circular 
michine. Another improvement insuch machines consists in increasing the 
vumber of rows of teeth, as he fluds that when two rows only are used—as 
shown in the original patent that the fibrous material is apt to ruck at the 
back of the teeth and make more waste, and a worse sliver than is the case 
when the number of rows are increased. This can be readily done by 
placing teeth i» the front nipper, and increasing the number of rows at the 
beck of the back nipper. Another improvement consists in making the 
fliiing head. of such machines as those patented by Lister and Warburton in 
1859 (No. 2832), (under the fir-t nead of invention in the said patent) to 
aypro:ch the comb, wstead of having them stationary, as therein shown, 
The instrument which the present patentee finds answer best is a Alling 
heod eonstruc'ed on Rawson's plan, The improvement in spinning consists 
in giving a rubbing action to the rollers of a spinning frame. The upper 
roller moves in ove direction, while the lower moves in the contrary. The 
shafts upon which the rollers are fixed Lave cranks attached to the end of 
them, so as to give the required motion 


$394. J. Houpex, Bradford, * Preparing and combing wool, &c."—Dated 
18th December. 182. 

This invention relate-, First when in thecombing of wool or other fibres 
by the aidof a cir ie or suce ssion ot holding or carrying combs, other combs, 
c -lled byth» patentee ‘*nacteur,” are used, the teeth of which point in an oppo- 
sitedirect on to aud at the time ofdraw ng offare in front of those of the carry- 
ing © holding coub—to means by which the fibre may be added in rising 
up the teeth of the carry'ny combs into those of the ** nacteur” combs for 
the drawing off of the bbre through Loth setsof teeth. For thispurpose the 
patentee applie~ in front of such sets of teeth a plate with an inclined edge, and 
an up-and-down mo’ ion progressively to effect the desired raising of the tibre. 
Thi: plate is formed witu a tuickened head, or it may be otherwise guided, 
80 as Lo ensure its ot injuring the teeth of the * nacteur” combs, Secondly, 
the invention relate te means for heating comb teeth when gas, or gas and 
air comb ned, are ueed forthe purp se, and ‘his part of the improvements con- 
sists in applying ashield to protect the heat of the gas from acting injuriously 
upon the tibre, together with perforations in the bead of the carrying or holding 
comb by which an upward curreut is produced, and the flame and heated 
air are carried off trom contact with the fibre under operation. When 
applying gas beat \o working coms be applies guards or conductors to con- 
duct the flame or products of combustion up to those apertures in the head 
of the carrying or holding comb. Thirdly, the improvements relate to 
means by which boh «he carrying combs and also other combs 
acting with the carrsing combs, but pointing in an opposite direc- 
tion to them «nd which ar- cailed “nacteur” combs, may be cleared 
of the noil left in them af er the drawing off. For this purpose he 
applies doff rs and clearers of such doffers such as referred to for clearing 
the “‘wacteur ” coubs in the s. ecifiestion of letters patent granted to the 
pre ent patentee, d.ted the 28th day of September, 1857 (No. 3177), but 
according to the present improvements he applies both doffers to the same 
arm or frame, and he apples a rocking guide or guides between or through 
which such arm ov frame slides, by which, while such arm or frame is 
operated by a crank or ece nine it will doff both sets of combs by its doffers 
alternutely Fourthly, the iuprovements relate to applying two sup- 
porting guides or conductors to such “ nacteur” combs in place 
of only one, by whwh g-eater ease and efficiency in working are 
obtained. Fifibly, these improvewents relate, when employing gill 
combs as fe-ders to other gill combs which are used as workers, and 
they con i-t ine nducting the tibre between aprons guided by at least two 
pairs of rollers so a» to compr ss tie fibres in the feeaing. Sixthly, the im- 
provements relate when ewpo i 4 two sets of gill working combs the teeth 
of one set of whic pint in an oppo-ite direction to those of the other ; to 
applying a plate »s a guard to protect the points of the teeth of one set from 
being injured hy the po nts or »eads of the vther set. 


8401. J Datton Bro.klyn, U.S, “* Knitting machinery.” — Dated 19th 
December 1562. 
This invention cannot be described without reference to the drawings, 
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2409. J. Parr and W. Ricuarpson, Oldham, ‘‘Scutchers or beaters of cotton 
machinery, &c.”—Dated 20th December, 1862. 
This invention relates to a method of keeping the shafts of beaters or 
scutchers, or other rapidly revolving shafts, cool, and for this purpose the 
patentees form the said shafts hollow, and place water therein. 


3888. J. and A. BRIERLEY, Spa Mill, near Huddersfield, “Carding engines.’ 
—Dated 18th December, 1862. : ; 

This invention relates to that class of carding engines known as single 
doffer d and the impr ts consist, First, in placing a strip 
or ring of metal or other suitable material in each space betwixt the rings 
of cards on the doffer cylinder, so as to completely fill up the spaces to near 
the points of the teeth, and thus form divisions of the cards, by which 
means wool or other fibre being carded may be effectually divided and 
doffed in separate strips. Secondly, the improvements consist in the em- 
ployment of an additional roller for supporting the rubbing belt ; also an 
additional rubbing roller, by which a better rubbing is produced than here- 
tofore. 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, &c. 
2318. J. Spiaut, Glandford Briggs, Lincoln, “ Horse hoes.’— Dated 11th 
Decenber, 1862. 

This invention relates to improvements upon a patent granted to the 
present patentee on the 29th day of March, 1859 (No. 786), for ‘ improve- 
ments in horse hoes,” and refers particularly to a method of regulating the 
depth at which the hoes work when used on uneven ground, such as hill 
sides, or on ridge land. In the former specification the hoes were described 
as being attached to levers c ted with a revolving shaft working in a 
slide frame having bearings at each end, and which shaft could be raised or 
lowered as required for different kinds of cords or roots. The present im- 
provement consists in suspending the shaft or bar to which the hoes are 
attached upon a bearing at its centre, instead of at each end, so that when 
one end is raised, by turning a handle or otherwise, as described in the 
former specification, the other end is lowered in a corresponding degree, and 
thus, when working over ridged or curved surfaces, or along what are 
called ‘‘ lands,” the depth or bite of the hoes may be regulated by the 
attendant with the greatest nicety. 
$325. W. GouLpina, Leicester, * Ploughs.”—Dated 11th December, 1862. 

For the purposes of this invention the land side of the body of a plough, 
in place of being upright, or as nearly so as may be, in respect to the sole 
of a plough, is formed in such manner as to incline from the sole over 
towards the furrow side of the plough ; and the beam when it is fastened 
to the body, in place of being directly over the land edge of the sole, comes 
more over towards the furrow side edge of the sole of a plough, by which 
the plough will be in a better state of balance and equilibrium than hereto- 
f 





3376. L. Larrer 
lecember, 1s62 
This invention relates to an adaptation or combination of parts particu- 
larly adapted to ploughing up and dowr. land, without the necessity for 
turning the plough at the completion of each furrow. The operating parts 
of the plough—as the coulter, share, and mould plate—are formed in 
duplicate, and pointing in opposite directions. The portion of that part of 
each mould plate which, in ploughs as generally arranged, is the hinder- 
most, and effects the turning over of the soil, is removed, and in lieu 
thereof the patentee employs a bar or plate capable of turning near one 
of its ends on an axis of motion, and of being held in th» required position 
to serve as a continuation of cither mould plate, to effect the complete 
turning over of the furrow slice. This bar or plate at its outer end carries 
cutters or seam pressers, to cut or pare off a portion of the furrow slice, 
and allow it to fall into the furrow to receive the seed. The mould plates, 
from their junction with thcir shares, rise quickly from near a horizontal to 
a vertical line, or nearly so, by which advantage is gained, particularly m 
operating upon heavy land, in completely turning over the slice. The sol 
plate and other of each set of the operating parts of the plough incline 
upwards slightly from the centre of the sole plate, by which steadiness in 
working is obtained. The plough beam is similar at both ends, and has 
two pairs of supporting or carrying wheels, arranged so that when one 
pair is in operation the other pair may be out of operation. One of each 
pair of wheels is intended to run in a furrow, the other on the land. ‘The 
draught is from the centre of the length of the combined plough, by means 
of a lever or bar, which is capoble of turning on such centre for the action 
of either set of working parts, and of being set as desired. One end of 
this lever or bar is formed with handles for the use of the ploughman, and 
the other for the attachment of the horses 
3377. R. WiikeLER, High Wycombe, ** Ploughs.”—Dated \Vith December, 1862. 
According to this invention, in pl of asingle coulter, the inventor 
employs two or more coulters, producing as many separate slices, then the 
share follows, and the mould-board turns over all the slices at once: thus 
the land becomes more thoroughly divided, and the air is better able to 
rr na it. He also, according to this invention, attaches to a plough 
maving a coulter or coulters, share and mould-board, or mould or subsvil 
tine, for stirring the land below the sole of the plough, at the same 
time that ordinary surface ploughing is effected.—Not proceeded with. 


, Leigh, near Tunbridge, Kent, * Ploughs.”—Dated ith 




































Ciass 5,—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 

ouse Fittings, Warming, Ventilating, jc. 

3303. P. Errertz, Manchester, “ Apparatus for making bri 
pipes, de.” — Dated 9th December, 1862. 

The nature of this invention—waiich is a further improvement on a 
patent granted to the present patentee, bearing date the Sth day of 
September, 1861 (No, 2211)—cousists in wing three or more rollers for 
mixing the clay or plastic material. When three only are used he places 
two of them in a vertical line under one of the others. He drives the sur- 
faces of the said rollers at different speeds, the first horizontal roller having 
the lowest speed, and the bottom one the greatest. The variations of speed 
may be obtained by making the rollers of different diame’ers, or by giving 
each of them a different number of revolutions per minute, or by both 
means combined. lie also leaves a greater space between the two hori- 
zontal rollers than between the second horizontal roller and the bottom 
roller, and causes the rollers to revolve in opposite directions. The said 
rollers run on bearings fixed on framework, and between two side plates, 
forming a channel provided with scrapers or doctors to clear the adhering 
elay from the roilers, ‘The clay or material is forced into the channel by 
the rollers, aud the side plates are provided with a die or shaper through 
which the clay or material is foreed in the desired siape. When the clay 
leaves the die or shaper in the form of a band or eoutinuous length of clay, 
it enters on a rolling or cutting tale, on which the clay is cut transversely 
the desired lengths for fourmiu, the bricks, tiles, or other articles, the sizes 
and shapes of which are regulated by the die or shaper, which can be 
changed with ease, 

8320. J. R. Brecken, Darlington, and T. Doves, Crook, Durham, ‘ Manu- 
Sacture of jure by » de."—Dated th December, 1s62. 

usists in Manutacturing fire bricks and other articles 
usually made from fire-clay, of the tire-stone called ganister, as it is found 
in the coal fields in the counties of Durham and Northumberiand, combined 
with the ordinary fire-clay, as they are obtained from the coal measures of 
the two aforesaid counties, 

3327. G. Wisiwater, King-street, Cheapside, London, “ Consimuction of port- 
able houses, walls, or partitions © ; 
Dated Lith December, 1962. 7 

This invention consists in constructing walls or surfaces of any description 
or to be employed for any purpose, by placing metal tubes bouad round with 
straw, or other similar material, and steeped in clay, mortar, or cement, 
one on top or by the side of the other between grooved posts, girders or 
other supports, in the grooves of which the ends of the tubes are contined, 
forming thus a strong air tight surface, which is a bad conductor of heat, 
and which has the advantage over ordinary wood, stone, or brick walis of 
being considerably stronger than these, while it has a much less bulk or 
thickness,—Vot proceeded with. 
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CLASS 6.—FIRE-ARMS. 


bs . . 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 


ments of War or Defence, for Gun Carriages, &e. 
8304. W. E. Newton, Chancery-lane, London, * Fire-arms.”—A comimunica- 
tion.—Dated 9th December, 1862. 

This invention has for its object to simplify the construction of fire-arms 
by reducing the number of separate pieces of which the arm is to be com- 
posed. This object is effected by constructing the separate parts in sucha 
manner as to cause each single piece to perform the offices of two, three, 
or more of such pieces as are used in ordivary fire-arms to effect the desired 
object. For instance—in an ordinary musket the. lock (inciuding the two 
screws for securing it to the stock) is composed of fourteen pieces, whereas 
the lock which forms the subject of the present invention is composed of 
only three principal parts, viz..—the hammer, the lock plate, and the 
spring. The screw of the lock plate is made to serve also to secure the 
Jock to the stock, and for holding the hammer. The spring is provided with 
stud which fits in a hole in the lock plate, and is thereby held in place 
and at tension. The outer end of the spring has two notches made in it 
for the 4 of receiving a cam piece which is fixed on the inside of the 
hammer, The other end of the spring also acts on the hammer, which is 


relieved by means of the trigger fr 1 . 
end of the oprion gger from the notches at the first mentioned 





8326. T. E. Vickers, Sheffield, “ Ordnance.”—Dated 11th December, 1862. 

This invention relates to a novel mode of cooling and annealing blocks of 
steel or iron, or any other suitable metal or alloy of which it is proposed to 
construct a gun or other piece of ordnance. The object of this invention is 
to cool the block of metal in such a manner as to cause that portion of its 
section which is nearest to the inside of the bore to contract first, the other 
portions of the sections being allowed to cool upon it in the order of their 
respective distances from the axis of the piece. In carrying out the inven- 
tion the patentee first casts, rolls, hammers, or otherwise forms a solid 
block of steel, iron, or other suitable metal, or alloy, of the required form, 
in any convenient manner, and he then bores out the solid block of steel, 
iron, or other suitable metal, or alloy, to about the required size for the 
calibre of the piece. When bored out, the block of steel, iron, or any other 
metal, or alloy, is to be subjected to heat in a reheating or annealing 
furnace, and when brought to a heat sufficient to expand the crystals in 
the mass, and while the block cf metal is still in the furnace, he introduces 
into the hollow portion of the gun a stream or jet of water, which is con- 
tinued until the gun shall have cooled down entirely. He does not, how- 
ever confine himself to the use of water alone, but he employs other fluids, 
or air, or any material which is capable of being passed through the bore of 
the gun, and which possesses a sufficiently low temperature to cool the 
metal. He also subjects to the above process of rehea' ing and cooling from 
the centre guns that have been cast of steel in a mould made of fire-proof 
material and with a hollow core. 

3333. G. CLARK, Craven-street, Strand, London, * Fortification for the defence 
of ships, batteries, and forts.” —Datel 12th December, 1862 
The First part of this invention comprises a system of defensive armour, 
posed of a bination of plates or sheets of iron or other metal with 
plates or sheets of tough materia] of less specific gravity than iron, alter- 
nating with each other, and closely compressed and fastened together side 
by side, forming a compact body calculated to resist the penetrating force 
of projectiles by expusing to it either the edges or the flat surface of a mass 
of combined plates, The Second part of this invention refers to through 
bolts, and is fur the purpose of counteracting the tendency of a conical bolt 
head when struck by a projectile to actus a wedge and split the armour 
plate. The inventor effects this object by means of a tubular sheath with a 
conical bore placed under the hole in the armour plate, through which 
sheath the bolt passes and rests upon the shoulder formed by the conical 
bore of the sheath, diminishing from the outside, the bolt being tapered to 
fit into the conical bore of the sheath.—WNot proceeted with. 
3335. J. Brown, Shegield, “ Manufsucture of crmour plates."—Dated 13th 
December, \s62. 

The object of this invention is to give a curved edge to armour plates with 
the sume facility as a straight edge is now given. Upon the bed of an 
ordinary planing machine a series of brackets are bolted at intervals; these 
brackets are to hold a stout bar of iron or steel, and are furnished in their 
jaws with set screws, by means of which the bar can be forced to assume any 
curve required. When the bar has been bent by the pressure of the screws 
into the desired curve the upper edge of the bar is made to serve as a guide 
to force the tool box of the planing machine either to the right or to the 
left, gradually, as the table moves, and the plate on the machine has its 
edge pared or cut down exactly in conformity with the cnrve given to the 
guide bar. The amount of curvature in the guide bar determines and 
governs the lateral travel of the tool box.—Nol proceeded with. 
$381. C J. L. Lerruxr, Gefle, Sweden, “Armour sor ships and fortifications.” 

—Dated 17th December, 1862. 

For the purposes of this invention the inventor employs bars of a width 
sufficient to form the thickness of the armour, and he places them the one 
on the other, so that the edges of the bars form the face of the armour. So 
far, the arrangement is similar to what has before been proposed ; but the 
inventor does not, as is now usual, form rivet or bolt holes through the 
bars, as such holes greatly weaken the bars, nor does he otherwise connect 
the several bars the one to the other throughout the whole lenguh, so as to 
prevent their yielding when struck independently the one of the other, for 
a rigid mass is more easily penetrated by a shot than one that is able to 
yield to the blow; but he secures the bars at their ends by causing them to 
enter grooves in metal ribs or frames, which are attached to the main frame 
of the ship or structure. These ribs or frames are formed of metal bars 
rolled in one piece to the required grooved f rm. He does not attach the 
grooved ribs or frames to the main frame by through bolts, as this would 
weaken the frames, but he forms recesses in the grooved ribs or frames to 
receive the heads of bolts ; and these bolts, where a tinyber backing is em- 
ployed, pass through the backing to theframe behind. He does not either, 
as heretofore, make the bars of which the armour is formed either entirely 
of iron or entirely of steel, but he makes each bar a compound bar—a bar 
of steel and a bar of iron welded together. ‘The top bar of the series he 
forms much stiffer and thicker than the others, so that it may be able to 
keep the other bars in their places—thus the top bar becomes, in fact, a 
narrow armour plate, and it may be secured by through bolts in addition 
to the grooved ribs or frames before mentioned. In constructing armour 
plates, he forms a pile of alternate plates of iron and steel laid one on the 
other until a sufficient thickness is obtained, and he welds these aitogether, 
and such armour plates may be secured in their places by means of grooved 
ribs or frames retaining their ends.— Not proceeded with. 

3367. A. ALBIni, Genoa, ** Breech-loading Jfire-arms.”—~—Dated 17th December, 
1862. 

This invention consists of the improvements, hereinafter described, in 
opening the breech ena of breech-loading fire-arms tor the introduction of 
the charge, and in securely closing the same during the discharge. The 
patentee prolougs the breech end of the barrel beyond the discharge- 
chamber to a length somewhat greater than that of an ordinary cartridge. 
The upper side of the prolonged part is open for a sufficient length to admit 
of the introduction of a cartridge. Upon the prolonged part there is a cap 
connected with a screw plug, which plug screws in the said prolonged part 
and closes it. A rod passes through a hole in the centre of the said screw 
plug, and terminates in the prolonged end of the barrel with a conical plug 
or closer, Which plug or closer accurately fits the conical end of the charge 
chamber. The red of the plug or closer is made semi-cylindrical, or of a 
prismatic figure, through the greater part of its length, its outer end being 
cylindrical and of small diauweter. The hole in the screw plug through 
which the red of the closer works is of the same figure as that part of the 
rod Which passes through it. The projecting end of the rod is provided 
with a button or knob, by which the said rod can be pushed forward and 
withdrawn. When the rod is pushed home, and the plug or closer made to 
close the end of the barrel, the screw plug is turned by means of a handle 
attached to it, and the hole in the said serew plug is made to cross the end 
of the rod, and a shoulder on the said rod is thereby supported by the said 
serew plug, and the plug or closer firmly fixed to its seat. The fire-arm is 
then ready for discharge. ‘To recharge the fire-arm after firing, the screw 
plug is turned a semi-rotation, so as to bring the opening in the said screw 
plug coincident with the rod of the closer. The said closer can now be 
withdrawn from the breech chamber and a fresh cartridge introduced. 
3599. D. Davipson, Woodcroft, Morningside, near Bainburgh, NB.“ Tne 

provements in the constr tion of telescopes, and in the method ef arranging 
ond Jizing the same ciconbination with Jire-arms.”— Dated 19th December, 
1862. 

Thfs invention consists of certain improvements in the construction of 
telescopes, and in the arrangement thereof in combination with fire-urms, 
and supplies the requirements in the method of taking aim consequent 
upon the improvements which have recently been made in the construction 
of the rifle, and the great extension of its range. One part of the said 
invention consists of the following improvements in the construction of 
telescopes to be used in combination with fire-arms, as before mentioned : 
~ The tield bar of the telescope is furnished with two slides moving at 
right angles to each other, and worked by screws, each slide carrying a 
cross hair or line, one of such lines thus being horizontal while the other is 
vertical. The horizontal line is for minute adjustment of the telescope in 
elevation, the vertical line being for allowance for side wind. ‘he intcr- 
section of the lines when adjusted gives the aim. This improvement is 
applicable to the telescope, whether the latter be fixed to the rifle or other 
piece in the manner hereinafter described, or in avy other manner. The 
other part of the said invention consists of improvements in arranging and 
fixing telescopes of whatever kind in combination with fire-arms, and is 
especially applicable to rifles and other small arms. The telescope is applied 
at the side of the piece, so that, when depressed for the long range, it clears 
the muzzle of the barrel. The body of the telescope is encio:ed in a 
metallic tube, on which are fixed two collars, one at the object end of the 
telescope, and the other about five inches from the eye end thereof. The 
collar next the eye end is constructed with a neck furnished with square 
projections or lugs, the said neck entering a corresponding hole in the 
escutcheon plate of one of the lock screws, the lugs taking hold of the in- 
side of the plate on the collar being twisted. A joint is thus formed, in 
which a sufficient amount of elevation or depression can be given to the 
telescope. The collar at the object end of the telescope is furnished with a 
quadrant, which latter presses against a plate of metal inserted into the 
stock of the piece at about ten inches, or at some other convenient dis- 
tance, from the breech. A screw, furnished with a milled head, passes 
through the stock, under the barrel, and through the before mentioned 
plate of metal, and, by means of a mulled nut on the end of this screw (the 
head of which screw takes hold of the e ge of the quadrant), the quadrant 
can be clamped securely at any required angle. 

3404. A. T. Buakety, Montpelier-square, London, “ Breech-loading 
ordnance.”— Dated 20th December, 1862. ; 

The object of the first part of these improvements is that the opening of 
the breech or separation of the breech piece from the barrel may be effected 
by the act of firing, so that the firing of one charge will, in addition to 
throwing the projectile, open the parts and leave them in the position to 
receive a fresh charge. For this purpose the breech piece projects into the 

1, and is retained in position by weight or elastic pressure propor- 
tionate to the power exerted by the pressure of the charge in firing. The 
firing causes the propulsion of the projectile, and at the same time the recoil 




































of the breech-piece, thus opening the partsfor the supply of a fresh charge. 
The breech piece enters the barre] to an extent sufficient to insure its not 
leaving the breech end thereof until the shot or shell passes out of the 
muzzle. Holding means retain the parts when opened. Secondly, the 
improvements relate to mounting ordnance to be fired through port- 
holes or embrasures, so that the axis of vertical motion is at or near the 
muzzle thereof, and at the port holes or embrasures, As in this case the 
weight of the gun and its carriage will not, as is ordinarily the case, be 
balanced near the axis of rotation, and, juently, great power will be 
required to move them, the patentee prefers to apply the power required 
by means of hydrostatic pressure exerted from a reservoir placed at a 
sufficient elevation, or by hydraulic apparatus. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


3368. C. Derrigs, Houndsdi'ch, ** Lamps.”—Dated 17th December, 1862. 

A lamp made according to this invention has no body framing, or in other 
words offers no impediment to the rays of light. It may (as for galleries, 
piazzas, and other places where it is desirable to throw the light upwards) 
have a shadowless tup or cover, similar to the body of the lamp. Or the cover 
may be made of tin, iron, or other material, and be of any shape or form, 
and be painted or enamelled in its interior. The patentee supports the 
lamp body principally by means of the gas pipe, whether the lamp be a 
street lamp or a bracket lamp (the means of support therefore being also 
the means of hghting). This pipe rans through the bottom glass of the 
lawnmp body upwards, till it breaks into horizontal radii or arms which pass 
into a horizontal framing forming the top of the body of the lamp, so that 
(except in street lamps where the scroll above the capital assists) the whole 
lamp is supported by the centre or gas pipe. A further improvement in the 
street lamp is to place the carburator (with which it has of late become the 
practice to furnish each lamp) immediately under the body of the lamp and 
just above the capital of the pillar, or post ; thus it is partially hidden from 
the passengers, and but little obstructs the downward rays of light. 

3378. H. Burton, Kentish Town, “Castors for furniture, d&e.”—Dated 17th 
December, 1862. 

In carrying out this invention the inventor proposes, instead of 
employing a wheel rotating on an axis set in a curved and movable arm 
at the bottom of the socket of.the castor, to substitute a globe or ball of brass 
or other suitable metal or material, nearly one half of which protrudes 
through a circular aperture at the bottom and centre of the socket. Within 
the socket a circular plate or disc is tou be placed, underneath which three or 
other number of projections in pairs are to be screwed or fixed, forming 
bearings for the reception of three or other number of similar but smaller 
metal or other balls, furnished with trunnions entering the bearings in the 
projections, these balls forming bearing surfaces for the larger bail. The 
disc is fixed in the interior of the socket by means of screws, and above the 
dis ; the foot of the piece of furniture or other object is fixed by screws and 
glue or other adhesive solution, —Not proceeded with. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


3306. J. Lamp, Newcastle-under-Lyne, ‘* Manufacture of tissue paper for trans- 
Jerring patterns and designs.” —Dated 10th December, 1862. 

This invention consists in combining the size with the pulp in the ordinary 
rag engines, or other machinery now employed in preparing the pulp for the 
paper-making machines, or in combinmy the size with the water with 
which the pulp is diluted previous to, or when it is supplied to, the paper- 
muking machines, or in sizeing the paper in its progress through the paper 
making machine.—Vot proceeded with. 





3038. L. A. LesaGe, South-street, Finsbury, London, *' Making and moulding 
Sruil jellies and preserves.” —Dated 1th December, 1s6z. 
This invention consists in solidifying fruit, jellies, and jams hy means of 
apple juice in moulds, The inventor prefers using the juice of the apple 
called in French pigeonnet, although other kinds will answer the purpose. 
The jellies and jams thus made can be differently colours! and perfumed 
with the required aroma, and are made in moulds of any suitable material, 
which may have separation, in order that the same jelly may receive 
different fiavours and colours.—Not proceeded with. 

3312. A. P. Price, Lincoln’s-inn-flelds, London, ** Production of colours.” — 
A communication.—Dated 10th Decenber, 1262. 

This invention has fur its object the preparation of blue colours, which 
are obtained as follows :—The inventor takes a compound or combination 
of aniline, consisting of aniline combined in equivalent proportions with 
any of the following acids, namely, acetic, valerianic, lactic, benzonic, 
cinnamic, tartaric, and oxalic acid, such compounds being either obtained 
by or resulting from direct combination of equivalent proportions of acid 
and aniline, or obtained by means of or resulting from double chemical 
decomposition, as is well understood by chemists. He mixes any one of 
these compounds or combinations so resulting or obtained, or mixtures of 
them, with the substance known in Germany and France as fuchsine, and 
corresponding with those products, obtained from aniline, known in this 
country as magenta and roseanilie, and he heats the same together, by 
preference, at a temperature of from 150 deg. to 190 deg. centigrade, untal 
the desived blue colour, free from violet, is produced. 

3317. E. Toynbee, Lincoln, * Extracting oils and fatty matters from shoddy, 
or refuse wool, skins, ov skin picccs, glue pieces, cotton wuste, dc.” —Dated 
10th Decembir, 1862. 

The fibres or substances containing oils or fatty matters are to be boiled 
in sulphuric acid of a proper strengtu, with from 20 to 50 per cent. of their 
weight of sulphuric acid, either in a close or open vessel made of wood, 
lined with lead, with or without steam, as the case may require, untii the 
whole dissolution of the fibre or sulstaice is accomplished. When that is 
accomplished it wiil be found that the oils or fats contained in the liquid 
are thorouyhly and totally saponiticd for the extraction of the fats or oils; 
it is now only necessary to turn in a suflicient quantity of steam to make 
them rise, which will be the case in twenty-four hours, or less, depending 
upon the greater or less fluidity of the liquor, which, of cour-e, depends 
upon the quantity of water added (if any be thought necessary). The sceam 
is admitted into the dissolving vessel by means of a leaden coil, in the 
ordinary way. The oils or fats taken off from the top of the dissulving 
vessel are then fit to go into the stili, being thoroughly sapomfied and 
cleansed ready for distiilation. It will be necessary to turn on the steam, 
and, during the rapid ebullition of the liquor, to add gradually, and with 
constant stirring, properly prepared phosphates, until such time as the 
whole of the free sulphuric acid remaining in the liquor is neutralised. 
The liquid compound, which will be found te contain the whole of the 
nitrogen originally contained in the wool, skin, hair, and other animal and 
vegetable matters, is then run off. During this process there has been per- 
formed in one and the same vessel the triple operation of the dissolution of 
the animal matter, the saponification cf tne fats, and the rendering soluble 
of the phosphates afterwards added. By now running off the liquor into 
sufficient quantity of drying material, either organic or inorganic, a highly 
nitrogenised and phosphatic compound is obtained, which is of great value 
as manure. 

3323. A. W. BureEss, Strand, London, ‘ Preparation of anchovies.” —Dated 
llth December, 1562. 

This invention relates to improvements on the subject matter of letters 
patent granted to Elizabeth Burgess Burgess, for ** improvements in the pre- 
paration of anchovies,” dated 12th November, 1859 (No. 2573), and consists 
in preparing anchovies with butter, in such a manner as to eradicate all 
extraneous matter, to preserve and improve the flavour of the fish, and to 
impart to the butter the delicate favour of the anchovy without detriment 
to the fish itself. 








3342. J. J. Tuompson, Manchester, “ Apparatus for making pies and for 
cutting meat for the same."—Deted lath December, 1862. 

According to this invention the inventor employs moulds of the desired 
shape of the pie, which moulds are placed in a press or similar apparatus. 
Into these moulds the paste is placed, and rams are then pressed into it to 
form the hollow crust. Therams are then removed, and the meat filled in, 
afver which the top crust of the pie is applied, and another mould descend- 
ing effects the required pressure to cause it to adhere, and to impart any 
pattern required. He proposes making the moulds and also the rams in 
two or more pieces, so as to part, and thus admit of shapes being produced 
which would not otherwise leave them. The moulded pies are removed by 
the aforesaid parting of the moulds, or are thrust upward or downward. 
In cutting meat for pies he employs a series of revolving blades, the edges 
of which are situate within a grooved spindle ; or he employs two series of 
revolving blades, the one extending within the spaces of tne other.—Not 
proceeded with. 

3389. J. PERNOD, Avignon, ‘*A production derived from madders, called 
_ Purpurine’.”—Datet th December, 1862. 

~ The madder, iu carrying out this mvention, is dissolved in water so as to 
form a fluid paste ; it is then washed in water, and sulphuric er chiorhydrie 
acid added, and then it is put to ebullition. After the mixture of madder, 
water, and acid has been maintained at the temperature of about luv deg. 
centigrade (equal to about 212 deg. Fah.) during two or three hours, 
it is put into a filter to undergoa complete washing, which operation is 
finished when the water presents a reddish colour somewhat like wine. 
The strained matter is then dissolved in a sufficient quantity of water to 
form a fluid paste ; it is then placed in an open vessel, and exposed to a 
temperature never to exceed 100 deg. centigrade. After maintaining the 





ebullition from two to five hours, according to the nature of the madder 
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employed, it isthen left to cool, filtered and strained completely, and the 

produce is then dried and reduced to a powder, andin that state delivered 

to the trade.—Not proceeded with. 

3390. J. Savory, Bond-street, London, “‘Apparatus for the inhalation of medi- 
cinal powders or vapours for the treatment of diseases of the throat and 
lungs.”—A communication.— Dated 18th December, 1862.5 

This apparatus consists of a receptacle of glass, metal, or any other suitable 
material, into which are introduced impalpable powders, also certain liquids, 
such as chloroform, creosote, &c. The powder orthe vapour of liquids is 
forced out of the rec: ptacle by means of an india-rubber bottle containing 
air, connected by an elastic tube. On the opposite side of the receptacle is 
fitted a tube of ivory or glass, perforated at its extremity with small 
apertures to convey the powder or vapour into the throat or chest. 

3410. W. Perkins, Margate, Kent, “A substitute for turpentine.” —Dated 20th 
December, 1862. 

The inventor proposes to effect the purification of amyle or fusel oil, or 
of the oxides of amyle, by means of hypochloride of calcium, chromic acid, 
sulphuric acid, or any mixture of them in about equal proportions, and 
afterwards to effect the rectification or distillation of the same at a tem- 
perature of not less than 270 deg. Fah. upon such bodies. He after- 
wards proposes to make an admixture of the aforesaid amyles with their 
equivalent proportions of liquid hydrocarbons, from whatever source 
obtained.—Not proceeded with. 





CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &e. 
3331. C. Hancock, West-strect, Smitijlield, and 8. W. Sitver, Bishopsgate- 


| 


corner block is cast in the following manner :—He makes hollows in or | 
projections on the coruer block, the said projections having heads, and the 
said hollows being of such a fjgure that metal cast in them will be fixed 
therein. Over these hollows of projections he places chills or iron moulds, 
having internally the figure of the dovetail socket of the joint. Into the 
said mould he runs molten iron, and thereby casts upon the corner block 
the dovetail socket required to affix the side of the bedstead to the pillar, 
the said dovetail socket being secured to the corner block by being cast 
upon the projection on, or engaging in the hollow or recess in, the corner 
block. Inst of casting the pillar and leg and corner block (without 
dovetail socket) of malleable cast iron or brass in one piece, the said pillar | 
and leg may be cast separately in sand or chill moulds, and united by 
common chilled or malleable iron corner blocks. These pillars and legs 
may be made in one or more pieces, divided either horizontally or 
vertically, and united by means of chilled mounts or bands. The invention 
consists, Secondly, in ornamenting metallic bedsteads and other articles of 
like manufacture in the following way :— He casts ornaments of iron, brass, 
or other metal on the outside of the angle iron or other frame of the 
bedstead or other article, or on any other part of the bedstead or article 
which it may be wished to ornament. At the parts where the ornaments 
are to be cast he rivets or screws rivets or screws having heads; or he 
makes a hoje or holes at those parts. When the ornaments are cast upon 
those parts they are fixed by being cast upon the heads of the rivets or 
screws, or by a part of the molten iron running through the holes, and 
forming heads on the side of the frame opposite to that which is orna- 
mented, When the ornameut is attached by means of the holes described, | 
chills or moulds are placed on either side of the place where the casting is 
effected, so as to form the ornament on one side and the head on the other. 
—Not preceeded with. 


| 3310. S. B. WuirrieLp, Biriningham, “ Dovetail joints used in metallic bed- 


strect, London, “ Compounds and substunc:s applicable for electric insu- | 
| the said dovetail joint, either of ordinary wrought iron, or of the annealed 





lation.” —Dated 12th Lecember, 1862. 

In carrying out this invention the patentees prepose to combine caout- 
chouc with a milk or gum, the produce of a tree called Sapota Mulieri or 
bullet tree, which is iound in British Guiana, and to which the term 
Ballata has been occasionally applied. This milk or gum possesses similar 
insulating properties to caoutchouc. hey combine caoutchouc and 


Balluta by mastication, rolling, or solution, according to one of the several | 


processes well known among india-rubber and gutta-percha manufacturers. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


3293. J. A. and C. L, Kresiine, Liverpool, “ Renewing worn out and partially 
worn out files and rasps."—Dated 8th December, 1862. 

This invention consists in the judicious employment of acids to act on 
the said files and rasps after they have been washed or made perfectly 
clean. The inventors have found the following treatment or means to 
produce satisfactory results :—The files are first made clean by the removal 
therefrom of grease and dust by washing in warm water mixed with analkali— 
say common soda. They are then placed in a bath of clean water, to which, 


during a short space and at intervals, nitric acid is added, the said files and | 





rasps or their bath being agitated during the time that the files and rasps | 


remain therein. On removal from the above bath they are placed in water 
and brushed or otherwise rubbed over their surfaces. After adding to the 
liquid bath from which the said files and rasps have been removed another 
portion of nitric acid, anda quantity of sulphuric acid, they are again placed 


in the bath for a short time, agitation being continued, and by any suitable | 


arrangement of apparstus they are removed from the same, plunged into 
cold water, and then returned to the bath. This is repeated several times, 
and after sulphuric acid has again been added, and the files allowed to rem 





n 
for a short time, they will be found sufficiently sharp and fit after being | 


dried and oiled for use.—Not proceeded with. 


3288. C. SANDERSON, Sheffield, “ Bands for driving machinery, lifting weights, 
ec." —Dated tth December, 1862. 


| on the framing. 


This invention consists in making these articles of thin sheet steel or | 


other metal, cut to the width of the intended driving or lifting band, and 

coated or protected in a peculiar manner by india-rubber, so as to preserve 

the metal from oxydation. 

3290. J. Hituiar, Balsall Heath, Worcester, ‘* Hinges, joints, or connections.” 
Dated 8th December, 1862. 

This invention consists in the manufacture or construction of a joint hinge 
or connection by using oval or other suitably shaped tubes, such tubes 
having an opening or slit irom end to end. This joint, hinge, or 
connection is applicable to folding ventilators, to packing boxes, cases, and 
wire baskets ; also to general goods manufactured from sheet wire, tin plate, 
zine, iron, and other metals, glass and wood work, canvas, paper, or other like 
materials. The patentee accomplishes the invention by taking, say, two 
sheets or folds of wire gauze, or uther suitable material ; the edges intended 
to be jointed or attached are to be folded over, or a leading or rod is turned, 
soldered, sewn, screwed, or otherwise fixed, made, or attached, to such edges, 
so as to make each edge of greater thickness than the other part of sheet, 
plate, or board. Then taking two sheets and laying them upon each other 
the fulded ur beaded edges bei.g to the outsides, by passing the beaded or 
fulded edges into an oval or other suitably shaped tube by the end, the sheets, 
plates, or boards passing through the slit or open Joint, such sheets are 
secured together the beadings preventing the edges from slipping 
through the slit, and the hinge joint or connection is thus formed, which 
can be regulated to hold fixedly and firmly, or to allow full and free action 
asa loose hinge or joint by opening or closing the slit in the tube, or by 
using a larger or smaller tube. 

3292. E. T. Huaues, Chancery-lane, London, ‘* Electro-galvanie apparatus.” 
—A communication.— Dated 8th December, 1862. 

This invention consists of various improved arrangements of galvanic 
apparatus, adapted to every partof the human body. When adapted to the 
head the patentee employs a wig spring ; and solders to one end a silvered 
copper plate, of any required size and shape, having a shallow cavity formed 
in it for containing a conductor consisting of several folds of flannel sewed 
together. On the rim outside the cavity he places a ribbon of silk and 
fastens it to the conductor, over which and the silk he places a zine plate, 
and clasps its edge by the rim of the silvered copper plate, the said zinc 
plate fitting the part of the head against which it is to be placed. The two 
plates are insulated by the silk between them, and the double folded rim is 
pressed air and water tight, the same construction is applied to the other 
end of the spring, but the plates are changed, that is, the plate having the 
cavity is formed of zine and the plate which fits the head and covers the 
conductor and insulator of silvered copper p'ate. At the top of each cavity 
there are two openings. one larger than the other: the larger for the passage 
of the fluid for moistening the conductor, and the smaller for allowing the 
air to escape, which openings are to be perfectly closed when the cavity is 
filled. The fluid employed is vinegar or dilute sulphuric acid either of 
which may contain a small quantity of weak alcohol to enable the fluid to 
be quickly imbibed by the conductor. When both conductors are moist- 
ened, the development of electricity is immediately perceived by the 
cracking noise, and when the inner plates are fitted in opposite positions 
against the head the galvanic current passes through it. When the appa- 
ratus is to be used for passing a galvanic current through the body from the 
foot to the wrist, or other required parts, he uses a similar arrangement of 
plates, conductors, and openings to those before described, but makes them 
of such size aud shape as the requirements demand. When to be applied 
to the arm near the wrist, and leg near the ankle, the outer plates are jointed 
together by a wire of about five feet or other suitable length placed in an 
india-rubber tube, and the elements are fastened to the leg and arm, and 
the tube to various parts of the body by silk ribbons. In both arrange 
ments the apertures for the entrance of the fluid to the cavities and escape of 
airare so placed that the fluid can be admitted when the apparatus is 
adjusted to the person. 

3302. J. M. and E. D. Svers, Liverpool, ‘‘ Deodorising petroleum, shale, and 
other like oils." —Dated 9th December, 1862. 

To a quantity of petroleum, shale, or other like oils the inventors edd 
sulphuric acid, and agitate the mixture for sometime. They then add oxide 
of manganese, and again continue the agitation. After the mixture has 
been allowed to * work” for some time, and when it has settled, they draw 
off the pure oil, and wash it with lime water in the ordinary way, or wash 
it by any of the processes at present in use. The residuum in the bottom 
of the vessel may be added as found most convenicut.—Not proceeded with. 
3305. E. B. Witson, Purliament-street, Westminster, “ Apparatus for rolling 

metals.”"-—Dated 9th December, 1862. 

This invention relates to a peculiar construction and arrangement of 
conical rolling mill, and consists in driving one roll direct trom the main 
shaft by a pair of bevel wheels, another pair of bevel wheels being also em- 
ployed fordriving the other roll direct from the first roll ; one of the rolls is 
adjusted either by the aid of a cam or hydraulic power. The framing of the 
roiling mill is of course peculiarly adapted to suit this arrangement, either 
vertically or horizontally.—Not proceeded with. 

3309. J R. C. Taunton, Birmingham, “ Metallic bedsteads.”—Dated 10th 
December, 1862. 

This inventivn consists, First, in manufacturing the pillars of metallic 
bedsteads and other articles of like manufacture by casting the said pillars 
of malleable cast iron, or of brass, in the following manner :—The inventor 
casts the pillar and corner block (without the dovetail socket) and the leg 
all in one piece, the casting being hollow or tubular. He effects the casting 
in sand wholly cored with a sand or loam core, as ordinarily employed in 
making hollow castings. The ends of the pillar and leg may either be cast 
open or closed. When they are cast open at the ends, the said ends are 


provided with top and bottom mounts, which may either be cast on the 
said ends by means of chills or iron moulds, or cast separately in sand or 
chills, and afterwards fastened on the ends. 


The dovetail socket of the 








steads.”—Dated Wth December, 1862. 
This invention consists in making the taper piece, or “the dovetail” of 


cast iron called malieable iron. In making the said *‘ he dovetails” of 
wrought iron the patentee shapes them by the stamping or forging process 
and in making them of annealed cast iron he casts and anneals them in the 
ordizary way. In either case he makes a connecting piecs on the said “he 
dovetail” by which to connect it to the block of the joint. The said con- 
necting piece may either be of a conical figure, its axis being parallel to 
that of the “the dovetail,” by tapering in an opposite direction ; or it may 
be of an angular or other figure. The “the dovetail” of wrought or malleable 
iron may be connected to the cast iron block on the end of the rail by the 
said block being cast on the end of the rail, and on the connecting piece of 
the “‘ he dovetail” at the same time. Or the said block may have a recess 
cast in it, into which the connecting piece of the “he dovetail” may be 
placed and fixed. 

3311. M. Osnorne, Birmingham, “ Cast iron fenders."—Dated 10th December, 

1862. 


This invention consists in certain inprovements whereby the fronts of 
cast iron fenders are cast upon the ends of the fenders, so as to secure the 
ends to the fronts, by which improvements the fastenings ordinarily em- | 
ployed to connect the ends and fronts of the fenders together are superseded. | 
3314. W. A. Turner, Laurence Pountney-lane, London, ** Machinery for 

culling or paring starch.”—Dated Wth December, 1862. 
This invention cannot be described without reference to the drawings. | 


3322. R. Crark, Langloan, Lanark, ‘* Apporatus for boring, winding, and 
lifting for mining pur poses.”—Dated 11th December, 1862. 
This invention relates to certain h g ts for effecting 
the several operations of boring, winding, and lifting, as connected with 
mining operations, in a more expeditious, effective, and economical manner 
than has } f en li Under one preferable modification 








| the machinery or apparatus consists of an open rectangular framing, built 


low to ensure stability. ‘This framing carries one.or more horizontal steam 
cylinders, which actuate a first-motion horizontal crank shaft set in bearings 
This first-motion shaft has fixed upon it a spur pinion, 
which gears with a large spur wheel on a second motion horizontal shaft, 
also carried in bearings upon the main stationary framing. The first 
motion shaft, in addition to the spur pinion, carries a lever arm or cam 
piece arranged to work upon a vertical connecting rod, which is connected 
to one end of the main boring lever, This main lever is set upon a fixed 
overhead centre, carried by the framing, and to the other end of it is 
jointed or suspended. the boring bar, which thus receives an up-and-down 
boring motion. The pedestal or journal carrying this lever is adjustable 
laterally, so that the parts can be set clear away from the line of bore when- 
ever access is required for cleaning or other purposes. The vertical con- 
necting rod is fitted with a collar or shoulder piece for the support of 
counterweights to be added as may be necessary for counterpoising the 
weight of the boring bars and appurtenances. To the lower end of tiis 
connecting rod there is also jointed a horizontal connecting red, the 
opposite end of which is jointed or linked to a crank or lever arm set on a 
horizontal shaft carried by the framing, and which shaft also carries 
another short lever with a nut for being worked by as-rew spindle. By 
turning this screw spindle, the catch of the vertical connecting-rod can be 
set in or out from the path of the operating cam or lever upon the first 
motion shaft, and thus the stroke of the boring apparatus can be regulated | 
or adjusted with the greatest nicety, or can be entirely disengaged from the 
operating cam. The second motion shaft also has upon it two winding 
barrels fur the ordinary winding purposes of the mine, and for raising and 
lowering the pumps and boring rous. Both these barrels are fitted with 
conical or other shaped frictional clutches for engagement and disengage | 
ment at pleasure. | 


3324. J. Imray, Bridge-voad, Lambeth, “‘ Apparatus used for mixing and 
kneading.” —Dated 1th December, 1862. | 





This invention cannot be described without reference to the drawings. 
3328. H. Sanperson, S'epield, ‘* Manufacture of table and other knives and | 
Sorks.”—Dated Li2th December, 1562. | 

This invention applies to the method of securing or fixing the bolster to | 
the tang and blade. Hith+rto the bolster has been usually made of one 
piece with the tang and blade by raising it by the hammer when hot, but 
according to the present invention it is a separate piece, and is joined to the | 

| 
| 
} 





lade by cont:action after heating. The tang and bolster are made of the 
same metal, and the biadeis fixed thereto in the following manner :—A hole 
being formed in the boister of a suitable form and size for the insertion of 
the end of the blade, the bolster is to be expanded by being heated, and the | 
end of the biade being placed in the hole of the boister, the latter is allowed 
to cool, and, consequently, contract or shrink on to the biade, thereby 
making a firm joint, which cannot be loosened by any ordinary means,— | 

Not proceeded with. 

3351. E. B. Winson, Parliament-street, Westminster, * Apparatus for rolling 
metais.”—Dated 15th December, 1862. 

This invention relates to a peculiar construction and arrangement of 
conical rolling mill, and consists in driving ove roll direct from the main 
shaft by suitable gearing, the other roli being driven direct from the first | 
roll by intermediate gearing ; or it may be found that the pressure applied 
to the rollers will be sufficient to drive the second roll, in which case the | 
intermediate gearing may be dispensed with. One of the rolls is adjusted 
cither by screw, cam, or hydraulic power. In the case of rolling hoops, 
tyres, and similar articles, in order to keep them perfectly circular, the | 
inventor places one, two, or more guide rollers in the plan of motion.—Jot 
proceeded with. 

3315. W Clark, Chancery-lane, London, “ Umbrellas."—A communication, | 
—Dated Wth December, 1862. 

This invention relates to an improved umbrella and cane combined, | 
according to which an umbrella may be applied to or separated from an 
ordinary walking stick, which can be used alone as usual, The principal 
features of this invention are, First, the handle or stick of the umbrella 
has no openings or slits made in it for applying spring catches, which are 
dispensed with, and the stick is for this reason much stronger and of simpler 
and readier construction than the ordinary stick. Secondly, the umb ella 
can never be turned inside-out by the wind. Thirdly, it opens without 
difficulty by means of a peculiar arrangement of the ribs. An improved 
mechanical arrangement is also applied for securing the umbrella in a 
closed position, as also for reducing its length une half without rendering 
it inconvenient. The invention cannot be described without reference to 
the drawings. 

3334. S. Fox, Deepen, near Shepield, ** Iaprovements in retorts and apparatus 
employed for the manufacture of gas, and also in puriyying gas.” —Dated 
12th December, 1862. 

Instead of the retorts being placed horizontally, as heretofore, they are, 
according to this invention, placed vertically, that is to say, the retorts are 
placed on end. For this purpose a strong metal plate or saucer, one for 
each retort to stand in, is placed midway over the crown of the arch of the 
furnace, Six or other suitable number of small flues rise from the furnace 
into one circular flue, such circular flue tapering somewhat towards the 
upper end; this tapering of the circular flue or space around each retort 
causes the heat to be distributed more evenly over the surface of the retort 
than would be the case if it were cylindrical. At the upper portion of the 
conical flue or chamber are six or other suitable number of siall flues, 
branching out radially into a circular flue, in which circular flue is adivision 
of trick work to cause the heat from the three flues on its one side mf 
in one direction to the general flue, while the heat of the other three flues 
is caused to pass to the general flue in the other direction, and meet at one 
point, from which general flue it passes to the stack or chimney. In order 
to discharge the coke from the retort a strong disc of metal is first placed | 
within, which rests upon the bottom of each retort. In this disc isan open- 
ing of such form that an instrument passed down into it, and then turned 
partially round, becomes fixed, so that by withdrawing such instrument the 
disc would also be withdrawn, and, consequently, the coke resting thereon 
contained in the retort would be brought up with it. In order to obtaim 
free access to insert the rod or instrument ,used into the openivg formed tu 














| of handle varying accordingly. 


receive its end in the disc, a tube or metal cylinder is employed, which is 
placed within the retort, one end resting upon the disc, which is provided 
with suitable projections which enter the tube or metal cylinder to steady 
and keep it correctly in place while the retort is charged. This tube or 
cylinder also serves to regulate the thickness or body of the coal ex to 
the heat. While charging the retort a cover is placed over the tube or 
internal cylinder to prevent the coal from entering therein, and when 
charged the cover is removed and the cover of the retort is put on and 
secured by screws and bars of the ordinary kind ; there is also a small open- 
ing or plug in the cover, which the attendant may from time to time remove 
to ascertain the state of the materials within the retort. When n 

to discharge a retort the lid is removed by handles placed on either side; 
they receive tubes which the workmen slide on to avoid the heat, The 
cover having been removed, the rod or instrument is passed down the 
inner tube or cylinder and into the slotted opening—the end of such instru- 
ment having lugs or enlargements which nearly fit the slotted opening in 
the dise. The end of the instrument having passed through the slot in 
the disc, is then turned partially round, and thereby becomes locked to the 
dise, so that when it is raised by a crane, or other suitable purchase, the 
disc and coke resting thereon will also be raised out of the retort in one 
solid mass to be knocked off by a suitable instrument by the attendant. In 
order to steady the internal tube or cylinder while it is being withdrawn 


| from the retort, there is a ring on the rod or instrument introduced nearly 


fitting the internal cylinder, and at the top of the rod or instrument is a 
ring to receive a hook attached to the chain of the crane or other purchase 
employed for discharging the retort. When about to re-charge the retorts a 
bucket or vessel containing sufficient coal for a charge (about half a ton) is 
by the crane or other purchase swung or otherwise brought over the mouth 
of the retort, and the attendants, one on either side, draw or slide away the 
bottom of such bucket or vessel in opposite directions, the bottom being for 
that purpose suitably divided in the centre ; thus discharging its contents 
into the retort, which is closed and sealed as before, Instead of purifying 
the gas by lime, as is ly done, ling to this invention iron 
turnings or filings, both wrought and cast iron, are employed, either 
together or separately, it having been found to answer the purpose better 
than lime, and the use of such materials for the r-r has this advantage, 
viz., that it may be used many times ever and over again, never losing 





| its purifying properties, it only being requisite after each time of using it to 
allow free access of external atmosphere, 


48. G. Bucnanan, Bucklersbury, London, ‘‘ Machinery used in crushing 
sugar canes.”—Dated Lith December, 1862. 

In carrying out this invention the patentee combines an oscillatin 

steam engine with the crank or driving shafton which the fly wheel 4 
fixed, and with the crushing rollers, in such manner that the oscillating 
engine is placed between the fly wheel and the crushing rollers, and the 
fly wheel is caused to be beyond the end of the bed or base plate, and it 
decends partly below the end of such plate. By thus combining the 
machinery, the position of the crank or driving shrft of the engine and 
the framing which supports the same are considerably reduced in height 
from the base or bed plate, and the arrangement of the machinery is 
generally improved. For these purposes the oscillating steam engine is 
placed between the fly weeel and the cogged wheel, which is by preference 
furnished with internal teeth, but this is not essential. The crank or 


| driving shaft turns in bearings on a suitable framing between the engine 


and the fly wheel, and crank or driving shaft by a pinion thereon com- 


| municates motion to a cog wheel on a shaft which has fixed on it a pinion 


which takes into and drives the large cog wheel which gives motion to the 
crushing rollers as heretofore, 


3349. W. Pueurs, Nottingham, “ Locks.”"—Dated 15th December, 1862, 

These improvements are as follow :—In the axis of the keyhole is a hollow 
spindle, carrying at either end a disc, the disc on one end of the said spindle 
being circular, and the other disc being of the figure ofacircle witha portion cut 
away throughabouta quadrant. The cutaway portion isofacircularcurve, but 
of less radius than the other portion. A shoulder or tooth is formed by each 
junction of the part of larger diameter with the cut away part. The said 
discs are of somewhat greater radius than the acting part of the key, and 
have each a hole cut in it for the introduction of the os The turning of 
the key effects the turning of the discs. In the lower part of the lock, and 
between the discs, a lever works. The said lever turns at one end on acentre, 
and its other end carries a projecting block, which is made to bear on the 
periphery of the toothed disc by the action of a spring. The said block is 
toothed both on its upper and lower sides, its teeth engaging with those 
on the disc, and preventing more than a partial rotation of the dise so long 
as the lever remains in its normal position. The upper edge of the said 
lever on which the key acts is deeply indented at the part opposite the key- 
hole, so that when the key is introduced into the lock, that part which is 
formed to act on the lever enters the said indentation, The said indentation 
in the upper edge of the lever has on either side the figure of aconvex curve, 
so that the key cannot be turned in either direction without coming in con- 
tact with one of the curved parts of the lever. The motion of the lever 
upwards is limited by the before mentioned projecting block bearing against 
the periphery of the toothed disc, and its motion downwards is limited by a 
stop. The action of the several parts is as follows:—When the key is 
introduced and turned in either direction, it acts on the curved part of the 
lever and depresses the said lever sufficiently to permit the disc to rotate, 
the tooth projecting block on the lever being depressed out of the range of 
the teeth on the toothed disc, The key and discs having freedom of motion, 
the bolt of the block is shot or withdrawn by the key in the usual manner. 
If a false key is introduced into the lock, it either depresses the lever too 
much or not enough. If it depresses the lever too much, the said lever is 
arrested by the stop, and the key cannot rotate ; if it does not depress the 
lever enough, the teeth on the projecting block engage with the teeth on the 
toothed disc, and prevent the rotation of the discs and key. The action is 
the same whether the key is introduced from ove or other side of the 
lock. When the key is Jeft in the lock in any other position than that at 
which it may be drawn out, the key hole on the other side is closed. 

3337. J. Brown, Sidney-street, Commercial-road Bast, London, “ Hydraulic 
machinery.” —Dated 13th December, 1862. 

This invention consists of a box containing a piston for the prevention 

of accidents in hydraulic machinery in the event of the main pressure pipe 
breaking or engine stopping. This box the patentee places above the relief 
valve now in use connecting the suid box by means of a pipe to the lifting 
cylinder or cylinders. In the event of the main pressure pipe breaking, or 
engine stopping, as aforesaid, the pressure contained in the lifting cylinder 
or cylinders will at once act on the piston and cause the rod thereof to press 
upon the relief valve and thereby preventing the water escaping from 
the lifting cylinder or cylinders, and thus stop the running down of any 
weight the machinery may be lifting. The box and piston may be fixed at 
any convenient place instead of above the relief valve now in use, but in such 
cases he fixes to the piston rod a mitre stop vaive or clack, which will act on 
the seat of the piston box and bave the effect as above described ; or he 
connects the said piston rod with the existiug relief valve. 
. E. Tuorowp, Lee, Kent, ** Drill braces.”— Dated 13th December, 1862. 
s invention consists in substituting for the usual ratchet wheel and 
pawl used in ordinary hand driiling machinee (commonly termed ratchet 
braces) a cylindrical wheel or barrel forming or being the body or part of the 
body of the drill brace, the circumference of which may be of any desired 
form, viz., either plain, convex, or concave, or may present a succession of 
flat, convex, concave, or other suitably formed surfaces, the form of the end 
The handle or lever of the drill brace is held 
in such a position by any suitable and convenient means, by a guide or 
guides, so that when moved to and fro in the usual manner the short ends 
of the handle or Jever comes in contact with the wheel barrel or body of the 
drill brace, and may be pressed so hard therein as to enable the user to com- 
municate the usual rotary motion to the drill brace, but thus doing away 
with the usual ratchet of ordinary ratchet braces. 

3353. J. McInnes, Liverpool, and EF. ¥. Prentiss, Birkenhead, ** Distillation 
and treatment of petroleum and other Like oils.” — Dated 16th December, 
1862. 

This invention has for its object the distillation and treatment of petroleum 
and other like oils by a continuous process, and in a film or shallow layer or 
layers, and consists in evaporating the oil upon a series of heated inclined planes 
of various temperatures, and which surfaces the patentees prefer to cover or 
partially cover with a layer of cast iron filings, borings, or turnings, or any 
other suitable metal, or other good conductor or conductors of heat, to increase 
the heated surfaces with which the oil to be distilled is brought into contact. 
7 y also propose in some cases to use a thin Jayer or stratum of mineral or 
vegetable charcoal, lime, burnt clay, sand, or other deodorising or partially 
deodorising and purifying material, resting upon the heated inclined planes, 
Each of these heated inclined planes are enclosed in or form the bottom of an 

air-tight vapour chamber, 

3355. G. C. Wanven, Jslington, “ Improvements in ornamenting textile fabrics, 
leather, and other surjaces, in a cement employed therein, which is also 
applicable to the waterproofing gy fabrics and materials, and in apparatus 
for applying and spreading such water procing cement.”—A communica- 
tion.— Dated 16th December, 1862 

This invention consists in ornamenting textile fabrics, leather, and other 
surfaces, by fixing thereon, by means of the waterproof cement hereafter named, 
or by any other cement which becomes adhesive on the application thereto of heat, 
various designs, patterns, or devices cut out or stamped out in silk velvet, leather 
or other desired material. Another part of the invention consists in producing 
by means of lithographic or other engraving, shaded effects upon the design to 
be fixed as aforesaid. Another part consistsin the employment of silk or other fabric 
previously dyed ofa colour to resemble that ofthe parts of the object forming the 
subject or design to be fixed as aforesaid, for instance, if thedesign is to consist of a 
rose and leaf, the inventor takes pink or red silk for the rose, and shades the 
same by engraving, and green silk and shades it also to representthe leaf. The 
cement, Which forms part of the subject of this invention, is composed of the 
fullowing materialsin or about the following proportions, that is to say, seven 
parts of gutta-percha, two parts of resin, and one part of solution of caoutchouc, 
mixed by dissulving them together under heat, The apparatus for applying and 
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spreading the cement, whether in the designs or objects for ornamenting 
surfaces or for waterproofing, consists of a vessel or trough with overhanging 
sides, to which heat is applied to render the cement sufficiently fluid. The 
lower part of the vessel is formed or provided with a long narrow outlet closed 
by arolier free to revolve in adjustable bearings. The cement is rendered 
sufficiently fluid, and the material on which it is to be spread is drawn over the 
roller and in contact with it, when a coating will be evenly spread all over one 
face of the material. When the coated material is to be used for the ornament- 
ing of any surface, it is placed thereon, and heat trom an iron cylinder or 
otherwise is applied with pressure. When the cement is applied fr water- 
proofing, then a second material has to be employed, and which is caused by 
heat to adhere to the cement spread over the material as aforesaid, so that the 
cement may be enclosed between the two fabrics or materials.—Not proceeded 
with. 

8356. J. 8S. and S. Hancock, Sheffield, ‘‘ Anti-gavotte knives."— Dated 1€th 
December, 1862. 

This improved knife is made with two dagger bla‘es. one at each end, 
both acted upon by «ne spri: g which |: cks them when in the open position, 
the blades being released, when it is require! to close them, by raising the 
end of the —_— out of the notch in the bla’e. Or a catch may be used, 
acted upon by the spring, a'd relea ed by pre-sing on a smali projection 
The guards at each end of the handle mstead of being fix d to the scales, 
and lay ege) at right anglhs tlereto, as is usually the case (and which 
makes the knife bulky and inconvenient to be cerrid), are fus en d by pins 
to the blades close to the ends of the sc:le , and as the blades are clore}, 
they close also, spontaneously turning apon the pins, and lie along the 
blades parallel to the scales, and quite out of the way, but spring int» their 
former cruciform position as soon as the blades are op. ned.— Not proceeded 
with. 
$358. J. J. Lemon, New Comptow-street, Soko, London, ‘* Book trays or 

holders." — Dated With December, 181-2. 

This invention relates to im, rovenents in the con-truction «f book trays 
or holders, for the purpose of bel. ing in position a series of books, and for 
their conveyance from place to place, ‘These im) rovement- consi-t, First, 
in constructing a series of levers, springs, and gude rods, by means of 
which the slide or slides and flaps of ‘he trey can be oe: ed for the purpose 
of inserting or removing books, Fo: op rat g on double siides the levers 
are formed somewhat in the shape of a pair of +cissor-, and jointed ina 
similar way by a pin passing through the side or edge of the tray. their 
handles extending outside the tray. Attached to the inner ends of thse 
levers are rods working in slots at the under side of the tray, and moving 
the slides accordingly. In orJer to bring the slides back after the removal 
or replacement of a book, springs are aitached from t+ o corners of the 
tray to these levers. These springs may cov sist of spiral wir-, flat cur- 
vilinear steel, or other known form of sp ing suitabl. for the purpose, but 
for a single-acting slide only one lever will be n.ces-ary, with one spring 
attached. 
$361. J. L W. Taupicuum, Kensiajtoa, “ Collecting human «xcreta.”—Dated 

16th December, 1862. 

This invention relates to a mode or method of collecting the human feces 
and the urine separa ely, the main objcct being the preservation of such 
excreta separate from each otier. Ac ording to on- mode of carrying out 
this invention, as applied to water closets in connee ion with drains and 
sewers, it is proposed to so construct he pan of the clwet that the feces 
shall fall iato one compartment and the urine inte another, the pan being 
divided by a transverse partition for that purpose. The compartment 
which receives the solid excreta is constructed similar to an ordinary water 
closet, and opens into adrain pipe lealing to the sewer. The front com- 
partment for the reception of the urine is connected by a p'pe with aconduit 
or separate drain pipe titted into any conve.ient porion of the» ain -ewer, 
so that the urine discharged into the clovet will alw-ys remain separate from 
the other contents of the sewer.— Not pro: eeded with, 
$962. G. C. Watnien, Kensington “Apparatus to be used in deep sea 

sounding for ascertainine the pressure und for ruising specimens of the 
water.” —Deted 6th December, Leb. 

This invention is carried out in the f.ilowing manner:—For the pur- 
pose of ascertaining the pressure of the water a-trong cylinder or vessel is 
closed at one end by a fixed bottom, and at the other it has a movable 
piston fitting water-tight witiin it. Inside the vessel the inventor places 
a mass of a solid compressible material, such for example as india-rubber ; 
this compressible mass does not entire y fill the space within the vessel, 
but room is left around the solid for sn incomp essib'e or nearly incom. 
pressible liquid, such as mercury, ard with this the remainder of the space 
is flied. Wien the ves el is lowered to a great depth into the sea, the 
heavy pressure of the water upon the outer surface of the piston causes it 
to move upwards, the compressible mass being made to occupy a smaller 
and smaller space as the pressure around itis nereasd. The hquid within 
the vessel ensures the pressure being applied to the solid ma-s equally in 
alldirections. A record is kept of the distynce the piston enters the vessel 
by plucing on the rod or stem of the pisten (which works between suita: le 
guides) a projection which, as the piston descends, moves a slider along a 
graduated scale conveniently placed on the side of one of the guides. When 
the instrument is drawn up after having been sunk, the position of the 
slider in respect to the graduations on the scale shows the p-essure, and 
also the depth to which the instrument has been sunk. Iv order to bring 
up specimens of water from any required depth below the surface, the 
inventor suspends fiom the sounding line a horizontal cylinder open at 
each end; this cylinder is fitted with caps which, however, when the 
cylinder is lowered, are not in their places, butth: y are held in position 
above the axis of the cylinder. ‘hey have indi»-rubber springs which tend 
to draw them together ; they are, however, unable to ap, roach each other 
because the cylinder is between them, ond keeps thm apart. When the 
apparatus thus arranged has been suvk to the depth trom which it is 
desired to raise a sample of water, ames emer weight is placed on the 
sounding line, and allowed to run down it; when it arrives at the apparatus, 
it strikes bars connected with the two caps, and pushes them down to the 
Jevel of the cylinder, and when they are truly concentric therewith, the 
springs draw the caps together, and thus close wccurately the enas of the 
cylinder, Suitwble guides are en ployed to ensure that when the ¢ ps are 
pushed down they shall come truly inte; ositicn to be drawn on to the eds 
of the cylinder by the prings.— Not proceeded with, 

2803. R. Scnompcea and A. Batpmus. Lorrimore-road, London, * Improve- 
ments opplicrble to ali hi ds of oils used Jor tluninating purposes.” ~ 
Dated 1th December, 1862. 

This invention consists in leading the vapour from water to all kinds of 
oils while burning in lamps, wherely combus'ion is rendered more perfect 
and the purity ef the ight increa-ed. The heat generated when the wick 
is hghted caus:s the vapour of water to ascend in a hollow cone or conical 
chamber round the wick tube, and issue in contact with the flame about or 
above the pointof its generati n. A thin film rises fiom the water vessel up 
& narrow channel or space between two cones or concer] caps with apertures 
through or between which the flame pa-ses. The water vessel is by prefe- 
rence surrounde | by another vessel «r chan.ber, betweea which a passage is 
formed through which air passes to the flame. 

3864. H. Jonns, Tessin, G ond Duchy of Mecklenburg-Schwerin, “ Clocks or 
timepieces.” — 1 ated 161% Decenber, 1862. 

This invention is designed for obviating the necessi'y for winding up clock 
or time pieces periodically, as at present prac ised. itis proposed to effect 
this through the agency «f the variations in the tem; erature of the atino- 
sphere, which are constantly taking p': ce both inside a: d outside of dwelling- 
houses, and toemploy the drought or current of air caused by such changes 
in temperature to set in motion certan mechanism to be connect d to the 
ordinary mechanism of clocks, and by these means to produce a p wer suffi- 
cient to wind up a clock concinvously, mstead of having to wind it up by 
hand periodically, as at present; ractised By thisinvencis n a great part of 
the weight at present necessary to kecp the going parts of a ¢ ock in motion 
may be dispensed with. 

8365. R. HaTtTeRs~ey, Monchester, “ Apparatus for classing printers’ type 
sor composing machines."— Dated ith December, 862. : 

This invention has refererce to a previous patent dated, June 6, 1857 
(No. 1,794), In performing the pr ser t invention the p:tentee makes : se 
of an inclined and curved table proviced with char nels or er-oves, corre- 
sponding to the number of letters figures, or other type to be classed. The 
entrance to these channels or grooves is widened to afford facility in placing 
the type therein, and at the entre nce of seme of the channels or grooves 
rows of shoots are applied to economis syice The ‘y;e is deposited by 
hand into the entra: ce of the chat els or shoe's tach charne or groove 
is furnished with springs or weights to gride the tym and prevent it from 
turning during its passage to th: rec iving s icks, which re made of angle 
brass, or other sheet meial. Wher the type has cropper into these receiving 
sticks, it is pushed forward by a cross ber act d upon by a erenk driven by 
a handle or otherwise. When these receiving sticks are chorged, they are 
removed into a tray ready to be tek vo the comm sig machine. 























3370. J. R. Hampson, Monehester, * Sccuring he extremities cf the hoops or 
bands employed va packing bo les.’ —Detey Vth Doe mber, 1882. 
This invention consists in the novel employ ment and use of studs or connec- 
tions having two heads, one of which heads is cut aw ay or each side of the 
centre te form a T-head, The aperiurcsin each end of the hoop are formed like 
a straight slot, so that the studs are passed through the ends of the bands, the 
narrow way, and then turned half round, which prevenis them passing back 
again, and which secures the ends of the band or hoop together. A second 
part of the invention relates to the punching of the holes in the hoops, and it 
consists in the application of a crank or an eccentric to the ordivary form of 
punching apparatus instead of the long levers at present employed.— Not pro- 
ceeded with. 


3371. J. THonne, Cardioan-street, Hampstend-road, “ Apparatus for regula- 
ting the flow of pas burners” — Dated Vith December, x62. ¥ 

This invention consists of a valve fixed in a metal chamber, the lower part 

of which is attached to the supply pipe, and the upper part supplied with a gas 








burner. The valve is formed of a hollow tube having a set-off at its base | 











which is ofenlarged diameter and capacity ; inside this tube is another tube of 


smaller diameter, having an inverted cup attached to its outer surface at its 
upper end, so as to fall over the extern i surface of the larger tube, and rest on 
projections on the set-off or upper part of Its base. This inner tube has a 
notched ring attached to the outer part of its cup, and is longer than the 
sinallest part of the outer tube. An inverted cup of larger diameter than that 
which is attached to the second or inner tube is placed over this second tube, 
resting on the notched ring, and to this large inverted cup is attached a cup or 
dise of metal or other su:table material, a little below the lower end of the 
second or inner tube. The valve in this position has its passage between the 
parts open through which the gas passes freely to the burner when the 
pressure is low, but if the pressure of the gas is more than equivalent to the 
weight of the large cup, they are raised, and the cup or disc is pushed up 
against the lower end of the inner tube, thereby shutting off that communica- 
tion to the burner, and on the pressure further increasing the inner tube is 
raised, the cup or disc coming in contact with the under part of the set-off of 
the outer tube or seating of valve, the aperture through which the gas has to 
pass being decreased in size as the pressure increases and on the pressure of 
the gas becoming less the parts which had been raised fall and the apertures 
again open.—Not proceeded with. 


3372. J. Ramsporrom and G, Hackine, Accrington, Lancaster.“ Apparatus 
Sor messuri g nd registering the fl w of water and other fluids.” —Dated 
17th December, 1862, 

This invention relates to fluid meters, and consists inimproved arrangements 
or contrivances for increasing the simplicity of structure, t! e accuracy of rezis- 
tration, and the general efficiency of those important instruments. The patentees 
dispense with the racked piston rod in those meters distinguished as the 
tumbler class, and thereby effect greater compactness and reduction to a direct, 
simple, and well-suppoited form what has hitherto been a bulky and more com- 
plicated one. The invention cannot be described without reference to the 
drawings, 

3374. T. C. Bargactoven. Manchester, “ Spinning, twisting, and rolling 
tobacco.” —A communication. — Dated V7th December, 1562, 

This invention consists in an apparatus. hereinafter described, for spinning, 
twisting, and rolling tobaceo at one operation, The patentee takes one or more 
rectangular or other shaped revolving frames or flye pach provided with two 
pivots, one of which formsa hollow trunnion for the tobacco to pass through as 
it comes from the feeder, and the other carries a pair of driving pulleys, or other 
suitable mechanical means, for imparting rotary motion to the frame. Trans- 
versely to the revolving axis of the frame, and within it, is fixed a spindle which 
carries a bobbin, on which the spun tobacco is rolled up. The bobbin is removed 
from the spindle in order to strip the roll of tobacco from it; and, tor this pur- 
pose, one of the flanges is removed, which, when the bobbin is at work, is secured 
by screws or otherwise to its spindle. The equal distribution of the tobacco on 
the bobbin is effected by a guide travelling backwards and forwards parallel to 
the bobbin, 

3375. F. De Wyner, Great College-street, Camden Town, ** Preservation of lead 
surfaces."—A communicatio+.— Dated \ith December, 1862 

This invention consists in rendering lead sur-aces insoluble in water by 
transforming the metallic lead into a sulphuret of that metal, thus preserving 
from corrosion pipes and cisterns exposed to the action of water, and roofs or 
other surfaces exposed to the alternate action of water and atmospheric air, and 
also preserving water in contact with such surfaces trom coutamination.— Not 
proceeded with. 

3379. G. A. Huppart, Brynkir, Carnarvon, “ Buttons."”— Dated 17th Deceinber, 
1862. 

This invention cannot be described without reference to the drawings. 

3380. W. CLarK, Chancery lone, Londow, “ Holvers or lamps, candles, &e."”— 
A communieation,— Doted 7th Lecember. 18 . 

This invention relates to a means of supporting candles or lamps, or other 
similar lights, in such manner that the candle, lamp, or other light shall retain 
its vertical or normal position at all times, or nearly so, although the holder in 
which the lamp, candle, or other light is held, is itself inclined in any direction, 
For this purpose the inventor applies a sphere to the candlestick or lamp 
holder, which sphere rests and supports the lamp or candlestick in a ring, or it 
may be an opening in the upper and small end of a cone, such ring or opening 
being of a diameter less than the sphere; from the sphere depends a weighted 
rod or pendulum, the tendency of which to hang always in a vertical position 
maintains the lamp or cundle at all times in its proper position, although the 
cone, stand, or other holder may be oscillated or inclined to a considerable 
extent.—Not proceeded with. 

3384. J. Crayton, Wolverhampton, ‘* Reverberatory Jsurnaces."—Dated 8th 
December, 1862, 

In carrying out this invention the patentee makes the bottom of the middle 
of the furnace movable, the said middlg of the bottom of the furnace being sup- 
ported on a carriage having four or other number of whecls. By this arrange- 
meat the bottom of the furnace can be wheeled away or drawn from under the 
reverberatory arch of the furnace, and the mass of iron or steel to be heated 
placed thereon, The movable bottom may then be restored to its place under 
the reverberatory arch, and the mass of iron or steel heated. The heated mass 
may be removed on the movable bottom to the rolls or other machinery by 
which it is to be rolled, hammered, welded, or otherwise operated upon. The 
carriage carrying the movable bottom may be loaded with the pile or mass of 
iron or steel on the side of the furnace opposite to that at which the heated 
mass is operated upon; that is, the carriage being wheeled trom under the 
reverberating arch, and the heated mass delivered on one side of the furnace, 
the said carriage is wheeled back under the furnace, and out on the other side, 
where the pile or mass to be heated is hoisted and lowered on the carriage. 
The cinder or slag produced during the heatjng of the iron or steel fal's on the 
hottom of the furnace, which said bottom is made concave and inclined down- 
wards from the middle towards either end, The melted slag or cinder is thus 
conducted to the ends of the bed of the furnace, whence it falls into two cinder 
Wagons, one placed under the carriage at each end to receive it. The cinder 
ons work under the carriage carrying the movable furnace bottom. The 
carriage and wagons work on inclined tramways. The sides and bottom 
of the furnace are closed by doors. The deers closing the upper part of 
the sides of the reverberating arch open by a verti sliding motion, and are 
supported on balanced levers. ‘The doors closing the space underneath the bed 
of the furnace work upon hinges, and are provided with ventilators by which 
air can be admitted to the pile to regulate its temperature. The sliding doors 
have small sight doors working on hinges. The cartiage is moved by meansof 
a chain, which may be worked by a steam engine, or other means. Double 
grated furnaces are employed, the bottoms of which are concave undermost, 
and convex at top. Each grate has a door working on hinges, with a small 
ventilator in its middle to regulate the quantity of air entering the fire. The 
improvements in economising the waste heat of the said furnaces consist in 
causing the said waste heat to heat one, two. or more horizontal or vertical steam 
boilers situated over or at the end of the furnace. The said boilers are sup- 
ported on columns, and are provided with tubular flues, through which the 
heated air fiom the furnace passes, and heats the said boilers, aud thence passes 
to the stacks or chimneys. 

3386. G. RusseLn Glasgow, N.B.,* Cranes.”—Dated 18th Decembir, 1862. 

This invention | as for its object to construct a crane which, whilst it is of 
comparatively light and simple construction, shall be capable of covering a large 
area, or, in other words, of transferring a heavy load from any one point to 
avother of a large area. In carrying out the invention according to one modifi- 
cation a gib. such as is commonly used in cranes, is combined with a short pillar 
or standard frame, which is either vertical or somewhat inclined, and from 
the top of which there proceed the usual adjusting chains or tension rods, to the 
upper or outer end of the gib. From the upper part of the pillar or standard 
frame there also proceed one or more tension rods, which is or are jointed to a 
pin or siud firmly secured in the ground or foundation. The lower part of the 
pillar or standard trame is connected to the fixed pin or stud by a triangular or 
oiher frame or frame-piece serving as a strut. The pillar or standard frame is 
mounted on a wheel-supporting frame or carriage, or is arranged to slide on a 
rail or rails,or on a suitable surface Jia circle round the fixed pin or stud, which 
thus forms a centre about which the crane may be moved. By connecting the 
pillar or standard frame in the manner described with a fixed point, a back 
balance is dispensed with, and the gib can can be made to swing round a circle 
of much larger area than in ordinary arrangements, seeing that such arca is 
what can be swept not only by the radius of the gib merely as measured hori- 
zontally, but by that radius added to the distance of the pillar or standard frame 
from the fixed central pin or stud. By giving suitaMe inclinations and propor- 
tions to the gib and to the standard frame or mast, or other substitute therefi r, 
the strain may be made tc in a vertical or nearly vertical direction upon the 
supporting frame or carriage, in which case the horizontal strut between the 
frame or carriage and the central fixture may be dispensed with, or be made of 
slight proportions.— Not proceesed with. 

3391 LONGLAND, Land port, Hants, * Street lamps.”— Dated 18th Decemb r, 
























































































1862, 

In carrying out this invention the patentee places inverted reflectors in the 
roots or covers of such lamps, on a level with the roofs or covers, or ii any way 
above the frame, which reflectors can be made of looking glass, silvered glass, 
enamelled or ware plates, polished metal, or other reflecting substance; they 
may also be set at any required angl nd their number may be varied. The 
lamp may also be in the form of a triangle, or square, or circular or other figur 
but he prefers the square, making the amp very broad at the eaves, and dit 
ishing the size to very small proportions at the bottom. so that there is no bottom 
glass required. Four glasses are the total number, exclusive of the reflectors, 
which are protected outside with tin, zine, copper, or other protective covering 
3395. J. HotpEN, Brudyford, ** Washing wocl, de."—Liated 18h December, 

1862. 
















This invention relates to when employing prongs, grates, and other surfaces 
adapted to conduct wool and other fibres through a trough of wash liquid for 
the washing thereof, effecting at the same time an intermittent forward and 
partial retrograde action to such means. For this purpose the prongs, grates, 
or other instruments, may be applied to plates, bars, or carriers, which are con- 
trolled to move in irregular courses, or in courses with alternate progressive 
and retrograde action, by which such instruments during their progressive 
motion will effect a forward and partial backward action to their points or 
operating ends upon the fibre. 





3396. J. L. W. Taupicnum, Kensington, “ Preservation of beer, &e.”—Dated 
18th December, 1862. 

According to this invention it is proposed to supply the cask or other vessel 
containing the liquid to be preserved with carbouic acid gas derived from any 
convenient souree, such supply of gas being turned on at intervals, or each time 
a portion of the liquid is drawn off, the atmosphere at all times being excluded 
from the cask or vessel. The apparatus which it is proposed to employ in carry- 
ing out this invention consists of a jar or outer vessel of any material not acted 
upon to any great extent by acids, and of an inner vessel or chamber of alike 
nature, open at the bottom and closed at the top. hav a pipe and stop-cock 
fitted therein. In the lower end of the inner vessel or chamber there is fitted 
a movable perforated bottom, which is removed when charging the apparatus, 
The apparatus is charged by first introducing into the upper part of the inner 
vessel or chamber (which is removable from the outer vessel) a quantity of 
chalk, pieces of marble, or other hard carbonate. The perforated bottom is 
then replaced.and the outer vessel is partially filled with hydrochloric, sulphuric, 
or other suitable acid capable of generating carbonic acid gas when in contact 
with the carbonate inside the inner vessel or chamber, which is then plunged 
into the acid so as to cause it to percolate upwards, through the perforated 
bottom, and saturate the carbonate inside the inner chamber. Carbonic acid 
gas is now generated inside the tnner vessel or chamber, and may be supplied 
tothe cask or other vessel containing the liquid to be preserved by a pipe leading 
tothe ordinary vent hole or other convenient part of the cask or vessel. Thestop- 
cock above referred to is opened occasionally when drawing off the liquid, the 
space above the liquid being thus constantly charged with carbonic acid gas in 
place of air.—Vot proceeded with 
3397. W. S. LoncripGE, Aibercate, Derbi, ‘ Machinery for rolling tyres, 

hoops, ant vings’’— Dated 19th Decewher 1862. 

This inventiou cannot be described’ without reference to the drawings. 

3398. E. B. Witson, Purliament-strect, West nin ter, “ Forging aud pressing 
metals &e.’’— Dated \9th Decembe ', 1862. 

This invention consists in the use of a powerful lever actuated by a screw 
cam, steam, or hydraulic p.essure,.so as to produce either a constant or inter- 
mittent pressure upon the metal or other substance to be operated on, such sub- 
stances being forged or pressed into any desired form by the aid of suitable dies 
situate under the lever before mentioned. 

3400 A. V. Newron. Ch nevry-lane, London, © Attaching metal eyelets to 
cloth &e.”—A communic :tion.—Dat-d \Sth December, 1862. 

This invention has fer its object to facilitate the insertion of eyelets inte 
fabrics and garments, and consists in the construction of a machine having a 
stationary punch or die, and below it a recipioca bolster or die arranged in 
line with each other, together with a box for containing the eyelets, attached to 
which is an inclined shute down which the eyelets s from the box to a posi- 
tion between the fixed and movable dies. A reciprocating brush mounted 
eccentrically in the box assists in the dclivery of the eyelets into the shute, the 
opening through which the delivery takes place being of such form as to insure 
the eyelets being delivered right side up. The shute has a lateral oscillating 
motion for the purpose of throwing it out of the line of the dies. Its action is to 
present the eyelets one at a time to a sliding pin which works in the centre of 
the bolster or moving die, and then to move and keep out of the way while the 
perforations provided in the cloth or other material for the reception of the 
eyelets are placed over them, and while the eyelets are rivetted by being pressed 
against the punch by the bolster. This sliding pin, which is intended to take 
the eyelets trom the shute and bring them directly opposite the centres of the 
punch and bols'er, slides or recedes into the bolster as it comes in contact with 
the punch in the rivetting operation. The shuie and feed box are mounted ona 
pivot, and their oscillating motion is made consequent on the rising of the bolster 
or moving die, which may be actuated by a treadle. 

3402. J. B. Mornison. East Sprinyfield Ohio. U S., “ Washing machines.”—. 
communication.— Dated 2th December, 1862. 

This invention consists in the novel construction and arrangement of the 
parts of a washing machine whose mode of operation closely resembles the 
hand process. This peculiar effect is produced by the employment of a 
corrugated or plain wash-board in connection with a yielding roller or rollers 
or corrugated boards. The parts are so formed and combined as to secure 
cheapness of construction and convenience in operating the machine, 

3405. J. NerrLeton, Sloune-square, Chelsea, ** Sioves.”—Dated 20th December, 
1862. 

For the purposes of this invention it is preferred that the external form of a 
stove should be cylindrical, though this is not essential. The interior of the 
stove, which is of iron, is lined with a hollow cylinder of fire-clay. Longi- 
tudinal air passages are formed up through the sides of such lining; or these 
air passages may be produced by having two linings of fire-clay with sufficient 
hollow spaces or passages between them to allow of fresh air passing through 
such passages from the bottom to the top of the stove without coming in con- 
tact with heated metal. In this part of the stove is an opening to receive fire 
bars. The lower part of the stove below the bottom grating of the fire-place is 
enclosed, by which means a chamber is formed around and below the ash pit. 
The chamber at the bottom of the stove is arranged to communicate with the 
outer atmosphere by a suitable pipe or flue, by which pure air is introduced 
into the bottom chamber which communicates with the air passages in the flre- 
clay lining by which the air thus introduced derives heat from the heating 
passages in the fire clay linings. The heated air rises into an upper chamber 
of the stove above the fire-clay lining. and passes through numerous openings 
into the reom; a sliding drawer is introduced inte the ash pit below the 
bottom grating of the fire-place. The upper end of the lining of fire-clay is 
covered with a fire tile, and from it descends a fire-clay or metal partition 
which descends below the opening near the upper part of the stove where the 
products of combustion are conducted off by a suitable flue to the chimney. 
The air for supporting the combustion is supplied trom the room in which the 
stove is placed, and such air is allowed to pass into the fire through the front 
fire bars, also over the fire, and also by passing through suitable air passages 
in front of the stove into the ash pit and up through the bottom grating of the 
fire-place. A valve or damper is applied to close or partially close the opening 
into the flue at the upper part of the stove.— Not procee ed with. 




























































3408. A. V. Newron, Chancery lane, London, “ Automatic toy figures.”- A 

cowmunication. - Dated 20th December, 1862 
The object of this invention is to impart to toy figures a natural walking or 
stepping movement, in licu of that heretofore obtained by the use of wheels or 
rollers. This object is effected by the employment ot a peculiar arrangement of 
double eccentric cam joints in connection with vertical or upright levers and 
pedal supports, whereby, through the medium of suitable clock mechanism,such 
reciprocating and alternating clock movements may be given to the pedal 

extremities of the figure as will ensure the propulsion of the figure along a 

tolerably even surface. 

3407. J. Cowper, Mill Kad, near Newchurch, Lancaster, ‘* Machinery for tear- 
ing, breaking up, and reducing rags, ropes, dc.”— Dated 2th D cewber, 
18¢ 

This invention is an improvement upon the common “ devil” hitherto used 

for the purposes above mentione’, and consists in a new combination and 
arrangement of mechanism for the purpose, viz., an endless feeder, upon which 
the material to be operated upon is fed between a pair of fluted rollers, which 
deliver it to a rotating cylinder provided with teeth. The journals cf the fluted 
feed rollers are heid in stands or brackets, which aiso hold a pressing roller 
placed in front of the fluted feeding rollers, and resting upon the roller carrying 
one end of the feeding apron; these stands or brackets also hold the bearings of 
a roller covered with card or other teeth which roller is placed above the top 
fluted feeding roller, the bearings of the said toothed roijler resting upon the 
journals of the top fluted feeding roller ; the fluted feed roller is weighted by 
a lever at each side, which act upon the bearings of the toothed roller; the same 
weighted levers also act upon the pressing roller in front ot the fluted feeding 
rollers. The toothed cylinder is rotated, so that its teeth act upwards from the 
luted feeding rollers, and the toothed rollers are rotated so that the teeth, when 
operating, will move in the opposite direction to those on the toothed cylinder 
Kends are placed on the side trames of the machine, opposite the upper half of 
the toothed cylinder. which serve to carry the ends of a series of bars or 
** flats” passing across the cylinder from one bend to the other. These bars or 
flats are fixed at intervals apart from each other,and are provided that side 
opposite the toothed cylinder with a series of teeth. These bars or tiats are so 
arranged as to be readily adjusted, so that the points of their teeth may be 
brought nearer to or further from the points of the teeth of the eylinder. The 
toothed eylinder is cased or covered both above and below. When the materials 
Operated upon have passed the last toothed bar or flat which is furthest from 
the feeding rollers, it may be carried ont, through a suitable opening, by the 
current of air produced by the rotation of the teothed cylinder, or it may be 
driven by the said current against a rotating wire cylinder, and thus pass out 
in sheets between the wire cylinder and a roller working against it. This in- 
vention further consists in causing the material. after it has been taken over 
the toothed cylinder, to be carried back under the cylinder, and delivered in 
sheets by a rotating wire cylinder and roller placed under the feeding apron.- 

Not proceeded with. 
























Tre Morning Post of September 29th, when describing Benson's 
Great Clock in the Exhibition, says :—** The large clock in the centre 
t-ansept isa fine piece of mechanism, oneof the largest chiming.” Ben- 
son’s new show rooms contain clocks designed by the first artists of the 
day, and include clocks f 7 the drawing-room, dining- room, bed-reom, 
library, hall, staircase, bracket, carriage, church, turret, railways, 
warehouse, counting house, with musical, astronomical, and every 
description of clocks, fom the plainest to the highest quality of 
which the art is at present capable. Church and turret clocks spe- 
cially estimated for. Benson’s illustrated pamphlet on clocks and 
watches (free by post for two stamps) contains a short history of 
clock and watch making, with descriptions and prices: it acts as a 
guide in he purchase of a clock or watch, and enables those who live 
in Scotland, Ireland, Wales, the Colonies, India, or any part of the 
world, to select a clock. J. W. Benson rm ceived a Prize Medal -nd 
houorable wention. <3 and 34, Ludgate Hill, London, established 1749. 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRivTS. 

(From our own Correspondent.) 


Ino Trave: A Serious Difficuliy for South Staff rdshire — Tue 
Puppiers Sree: No kat nsion: Men leaving the District— 
Hovses iy Nosta Srarrorpsuire anp Norrs Wates Fuiu or 
Orpers: Welsh Bars £6 12s. Gd. per ton—Pic Tron: Eaceptional 
Sal s—Osstixacy or Puppters: Proceedings before Magistrates: 
—CoaL Trave: Continued Dulness —GenxneraL MANUFACTURING 
Traves: Freuds upon Manufacturers by Swind’ivg Firms—V ne 
Srri nx THE Naw Trape—‘Tue Witt or Mr. Cocurane— Locan 
BANKRUPICIES—INFRINGEMENTS OF THE Mixes INspection ACT AND 
Necuicent Exeine V enters: Judiciul Proceedings—Acrion UPEN A 
Rateway Assvurance Ticker—'THe Miptanp Geooeican Society 
AT THE “Sriper Stones.” 















Tre ironmasters of South Staffordshire are now experiencing a 
severe trial. Connections that some men have laboured hard for 
years to build up are being gradually destroyed, and it is extremely 
doubtful whether they will ever again be constructed. Happily the 
cases are exceptional, but they are indicative of a state of things 
which could bave been brought about only by a protracted course of 
opposition to each other, without any attempt at compromise or 
mutual explanation between masters and men. The puddlers’ strike 
is a matter of increasingly serious import to both employers and 
employed, and to our thinking of more import to the first than the 
last. The men whe are “out,” and are skilful, can easily get work 
elsewhere, both in this country audin America; and thirty paddlers, 
shinglers, and rollers, left a fortnight ago in one company for America, 
Twenty-six puddlers, who were at work a fortnightsince for Mr. 'T. 
Rose, at the Millfi-lds Works, are now on strike because their lateem- 
ployer made bars for Lord Dudley, and they will notreturn to make them 
for Mr. Rose's other customers. There are fewer men now at work at 
Messrs. Dawes’, at Bromford-lane, where the strike commenced, 
thau there were last week ; and those who are out ave less inclined 
to return than ever. At the same time itis said that there are more 
on at the Congreaves Works of the Hiritish [ron Company, and at 
Messrs. Hingsley and Smith’s, both in the East Worcester- 
shire district. But the number who have returned is insignificant 
Under these circumstances it is not surprising thatorders are finding. 
their way into other districts, Most of the houses in North Staf- 
fordsbire are full, and some makers are refusing to book valuable 
orders that are offered to them. ‘The first-class South Wales bouses 
are full of merchant bars at £6 7s. 6d. At that figure large quanti 
ties are coming into this district. On the 6th of June the price was 
£6, now the rates are £6 12s. 6d., but the last rise of 5s has stopped 
the sales. A litile more ion is going to the Northern States of 
America in sheets, hoops, and nail rods, but the total quantity is 
comparatively insignificaut. A pretty good home demand is kept 
up; but in the absence of good foreign orders it wou'd be insufficient 
to keep the works in anything like activity, if they were all in 
operation. Transactions in pigs are all exceptional, and are almost 
confined toa few sales of ihe best qualities, the make of this district, 
for which £3 5s, is being obtained. 

If a judgment of the general spirit which pervades the operatives 
in the iron trade of this district can be formed from the instances of 
their conduct, which now and again are revealed in the police- 
courts of this district, it will be acknowledged that a serious and 
geveral disaffection of the men to their masters just now exists. 
This remark bas been partly induced by some proceedings which 
took place in the Willenhall police-court afew days since Twelve 
puddlers, all in the employ of an iroumaster of the district, were on 
that occasion summoned for neglect of work. By the evidence 
given, it was shown that afew evenings before the defendants had 
in the ordinary course come to their work, in order to commence 
their uightturn, in going through which they would before leaving 
make six heats. When, however, at nine o'clock, the second beat 
had been finished, they all left off together, and, without making the 
slightest complaint or excuse, went away, causing, of course, con- 
siderable loss, When brought before the magistrates they fruitlessly 
endeavoured to defend their conduct by various groundless excuses ; 
and indeed the reckless insolence displayed by a portion of them 
while in court was a sufficient indication that they had become in. 
fected with the general spirit now pervading their class. One of them 
was ordered to have his wages abated 14s., or in default one month's 
imprisonment. In the case of another the abatement was accom- 
panied by a month’s imprisonment; and the remainder were then 
offered a compromise, which was accepted by all but two, who were, 
therefore, sent to prison for a mouth. 

In regard to the coal trade litde news can be reported, and to the 
causes of this we need not again advert, Notwithstanding, how- 
ever, except as regards particular instances in which proprietors find 
it becessary to keep their pits in active operation, vo reduction in 
prices hax beeu made. For yrood white ironstone and gubbin a good 
demand is experienced, aud labour is in tolerable request, 

Respecting the general manufacturing trades carried on, in, and 
around Wolveribampton tolerable oriskuess is still apparent. The 
ouly exception presented to this state of things would appear to 
eXist with respect to Operations in the Japan trade, where quietude 
is still quoted as a leading characteristic. Extensive orders for 
railway fittings still afford a fair amount of employment for the opera- 
lives in the neighbourhood of Darlaston ; the tin plate workers are 
Well supplied, and ia the hollow-ware branch an average bri-kness 
Js apparent. Other principal trades are in a similar condition. At 
W alsall the saddiers’ ironmongers are slightly complaining. At 
Birmingham the mavufacturers engaged in the fancy trades are not 
Just how overbuidened with orders, but in other branches these are 
tolerably numerous. 

A Birmingham paper cautions mavufacturers against the receipt 
of orders of a description somewhat wumerous in this district, as 
follows :—* The mercautile atmosphere is swarming with inipostors. 
who, assuming the style and adopting the phraseology of busiuess, 
really ais to purloin whatever parcels of goods they can succeed in 
getting inte their possession, Writing, first from the Isle of Man, 
then from Cheshire, aud then from Mauchester, to manufacturers, with 
Whose names they have probaby made themselves acquainted by 
studying a local directory, these adventurers seem to think they 

WY Only te 0: Ohl Wb Ss. ks 2 so ws os BB 
swindler desires to get possession of a lot of bolts, he describes them 
carelully by the inch, aud gives every particular respecting the 
‘snap leads,’ the ‘square unders,’ and the ‘square beds.’ False 
orders being thus rendered uudistinguishable from the true, a trades- 
mau can ouly escape imposition and joss by making careful inquiries 
Tespreiing Lis customer before parting with his goods. ‘This pre- 
caution being taken, there is litle danger to be apprehended.” 

In regard to the strike in the nail trade, the prospect of an adjustment 
of the differences which exist between the masters and men does not 
appear to be very immediate; Lut, on the contrary, the breach has 
somewhat widened. The influence of the men who are out is being 
exercised to induce those whu have not yet struck to give over work; 
and thus it is feared that much bad feeling is being engendered. 
On Friday last a number of nailers took in their work to Messrs. 
Griffin and Walker, of Rowley R-gis, in the usual way, and were 
prepared to take out iron to work up during the ensuing week, 



















Some of those on strike, to the wamber of about 150, assembled to | 
| was the contract proved, and, according to that contract, to entitle 


preveut this, and would, no doubt bave succeeded iu their object, but 
or the active interference of the police. Happily no very rerious 
con-equences resulted, although there were the elements of riot 
apparently ready to develope themselves A correspondent iu a 
local paper endeavours topalliate the conduct of the men, by making 
a Statement to the effect that some time since Messrs. Swiudcl and 
Co., better known as Griffins, being desirous of taking stock, offered 
their men the alternative of ceasing work for a mouth, or of con- 
tinuing duriug that period at 3d. a thousand reduction. The men 


determined to cease work, but getting tired of this just before 
the termination of the allotted period fetched iron at the reduced 
The men employed at the works of Mr. Walker were in con- 


rate, 


sequence required also to work at the reduced rate ; and hence the 
disturbance first spoken of. 

Probate has just been taken out under the will of the late Mr. A. 
B. Cochrane, of the Woodside Ironworks, and the Heath, near 
Stourbridge; the personality was sworn under £250,000. 

The names of J. Partridge, brassfounder, of Westvromwich, and 
G. E. Lambert, chain manufacturer, of Bilston, appeared in the list 
of bankrupts in the Gazeft: of Fridey evening last. 

The adjourned meeting for last examination and discharge in the 
bankruptcy case of 8. Griffiths and E. B. Thorneycroft, was he'd on 
Tuesday last. Mr. Hodgson, on behalf of the assignees, called the 
attention of the Commissioner to the fact that an order of the court 
for the filing of a deficiency account and a cash account from the Ist 
of January, 1860, to the date of petition, had not been complied 
with. Mr. Smith, for the bankrupts, said that such accounts 
would be merely a transcript of the cash books already in the pos- 
session of the court. Ultimately it was agreed that the accuracy of 
the books referred to having been vouched they should be placed on 
the files of the court, and each page signed by both bankrupts. Mr. 
Kennedy, on behalf of the creditors, called attention to a non- 
compliance with the 16th schedule of the Act of Parliament, and to 
other irregularities in the preparation of the schedule. The legal 
irregularity referred to consisted iu the fact that there were several 
mortgages mentioned without dates— mortgages to Sir Francis Good- 
ricke, the Birmingham Town and District Bauk, aud to other 
persons. He also pointed out another error of which he had to com- 
plain. In page 1 of the cash account there was an entry on the right 
hand side of pay ments of £1,974 Ids. 3d. made on the 24th of Feb., 
1863, whereas the receipts on the other side only commenced on 
Feb. 2ith. As it was quite clear that this payment must have been 
made out of money iu hand to the amount of £1,974, it ought to have 
been sta’ed on the other side how the baukrupt became possessed of 
that property. Mr. Smith said that all would be shown if they had 
to file accounts from the Ist of Jan., 1861, and eventually the 
meeting was adjourned until the 17th of November. 

Some time since, William Coo; er Neal and his partner Thomas 
Martin carried on business in Birmingham, as bedstead manufac- 
turers. Subsequently the partnership was dissolved. But, as 
though there had been no dissolution, they afterwards made an 
assigument under sec, 192 of the Bankruptey Act 1861, of their 
respective esta es for the benefit of their joint and separate creditors, 
which deed it was alleged had been assented to by the statutory pro- 
portion and duly registered. Some of Neal's creditors were, how- 
ever dissatisfied, and presented a petition to the Birmingham court 
for adjudification of bavkruptey. The step was opposed, and the 
Commissioner refused to adjudicate. An appeal was made against 
the decision, the case was again sent to the Birmingham court, and 
ultimately it was decided that the deed referred to was an act of 
bankruptey, and Neal was, therefore, adjudicated a bankrupt. The 
case was again taken before the Lord Chancellor ou Saturday last, 
and as the appellants had succeeded, the costs were ordered to be 
paid out of the estate and the deposit to be returned. 

A frequent visitor at the police courts in the black country cannot 
but be struck with the number of cases in which the operatives at 
the irenworks and coal pits of the district are charged with neglect 
of their duty, And when we consider the conseqnences, monetary 
and physical, which are sometimes attendant upon the slightest 
neglect on the part of the workman, no wonder can be expressed 
at the course pursued by the master. Two instances of this kind 
were recently brought to light at the Wedne-bury police court. 

By the evidence given it was shown that three or four weeks since 
an engineer, named Hartshorn, was left in charge of the water 
engine at the Monway Colliery. During the day le was drinking, 
aud in the afternoon he left his engine. While away the cottar 
worked out of the engine, and, as a consequence, the piston kept 
striking the cylinder, and knocked out the |ottom. In ti e next case 
it was shown that a man named Lawton had, a few days after the 
above occurrence, been left in charge of three boilers, Shortly after- 
wards, in consequence of his inattention, one of these burst with a 
terrific noise. In defence he now asserted that his work had been 
so extensive that he was unable to perform it all. Hartshorn was 
ordered to be imprisoned for fourteen days, and Lawton for two 
months. ‘The lightness of Lawton’s punishment was owing to a 
belief, on the part of the Bench, that the cottar of the engine was 
imperfect. 

it is evident that, in the hazardous occupation of mining, a 
rigorous enforcements of those safeguards which are comprehended 
in the recognised colliery rules is an absolute necessity ; and we are, 
therefore, very glad to see a Government Iuspector performing his 
duty in this respect. At the Wellington police court, a few days 
since, Mr. Thos Wilkes, manager of collieries under the Coalbrook- 
dale Company, was charged by Mr. Wynn, Government Luspector, 
with neglect of the thirteenth general rule, which provides that 
every engine boiler shall be provided with a steam gauge. A certain 
pit, at which a fatal accident had occurred afew days previously, 
having been visited, the engine boiler had been found without a 
gauge. Mr. Wilkes admitted the offence, but said it was not an inten- 
tional one. He was fined £5 and costs. 

Some of our readers may, perhaps, remember that on the 22nd of 
June last a fatal accident, by which one man was killed and 
another seriously injured, occurred ata pit at Donnington. At an 
inquest subsequently held it was shown that the engineman, James 
Jervis, was absent from his post at the time of the accident, and that 
the engine had been left in charge of a stoker named Gettens. The 
latter was, in consequence, committed for trial on a charge of man- 
slaughter. Recently, Jervis has been charged with neglecting his 
work on the occasion, and has been sentenced to one month's im- 
prisonment J 

On ‘l'uesday, the 14th inst., Mr. Hamilton, a young man, 23 years 
of age, was killed at the Woodshutts Colliery, near Tunstall, by fall- 
ing from the corfe wheu within a few yards of the top of the shaft. 

On Thursday, the 16th inst., a miner named Jones, while engaged 
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in sinking a coal shaft on land belonging to the Parkfield company, | 


near Bilston, was struck by sume heavy substance which fell from 
above, and received injuries of which he died on the same 
evening. 

An interesting question relative to the effects of the provisions of 
a railway insurance ticket was, on Saturday last, raived before Mr. 
Justice Kyles in the Nisi Prius Court, at the Worcester Assizes. The 
plaintiff, a surgeon dentist of Worcester, sought to recover from the 
Railway Passengers’ Assurance Company the sum of £300, as com- 
pensation for injuries sustaived by him through an accident at the 
Shrub Hill station of the West Midland Railway, at Worcester, on 
the 17th of November last. The action was brought upon a second- 
class insurance ticket, for which the plaintiff had paid fourpence, 
aud by which, according to the declaration, the defendants bad con- 
tracted and agreed to insure the plaintiff from any injury whatever 
caused by a railway accident during a duuble journey to and from 
Evesham; and. secondly, to insure him from any injury whatever 
caused by accide.t to the train. For the plaintiff it was alk ged 
that, while at the station in question, the train stopped as usual on 
arriving at the platform; that he, in consequence, stepped out, that, 
while doing so, the train was suddenly put in motion, and that a 
serious accident to himself had resulted. On behalf of the 
defendants it was contended that the plaintiff had contributed to the 
accident by his own wilful negligence. The jury, however, 
awarded £151 damages. Serjeant Pigott. on behalf of the defendants, 
then raised the legal question—that ‘he contract under the ticket 


the plaintiff to claim there must have been a railway accideut—an 
accident to the train. Ou this point the Judge gave leave tu move 
to enter a nonsuit. 

On Monday last the embers of the Dudley and Midland Geolo- 
gical Society and Field Club made a pleasant and_ profitable 
excursion to various interesting spots ir the vicinity of Shrewsbury. 
The place first visited was the Suailbeach Lead Mine, and here the 
various processes in connection with the getting and smelting of the 
ore were inspected with no small amount of interest A number of 
the party then proceeded to the geologically interesting Stiper Stones 
Hill, and havivg examined its various features, next visited and 





explored Mytton Dingle, a little farther to the south. The home- 
ward journey wae shortly afterwards commenced, and after a com- 
fortable tea at Minsterly, the whole of the party returned by train. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverpoot: Mersey Docks and Harbour Board Liverpool Polytechnic 
Society—State Or (RADE: os Mining Dispute in the Methley 
District—Brapvrorp axp Leeps RatpwaY—T ne Disteess in Lanca- 
sine: The Public Works Act—Nontuern Matters: - hields Steam 
Snipping Com: any: Tyne Improvement Commissimn: Messrs. Ten- 
nant and the Tyne: The Corl Trade—Scortisn Tories: Distress in 
the Cotton Manufacture: Glasgow Water Supply; Steam Shipping: 
Railways and Seamers: Coatbridge lronworks: The late Engine 
Chase on the Caledonian Railway ; Completion of a Traction Engine 
at the Cranston-hill Works. 


Ar the last sitting of the Mersey Docks and Harbour Board, the 
works committee, in consequence of the heavy expense of working 
the Duke. street bridge, Birkenhead, recommended the adoption of 
a suggestion by the engineer for the application of hydraulic power 
to it, at an estimated cost of £870. After some discussion, in the 
course of which allusion was made to the fact that cattle were 
actually grazing on sone portions of the Birkenhead estate, the 
recommendation was agreed to. A request from the coal trade, 
that, as an experiment for six months, they might be permitted to 
load coal cargoes in the Stanley Dock with their own men, was 
refused. As a similar application had been made in 1857, fully 
considered, and declined, the warehouse committee could not see 
that there were any grounds for deviating from the previous deci- 
sion. The annual excursion of the Liverpool Polytechnic Society 
took place on Weduesday, when the members of the Association and 
their friencs visited Manchester. Arrangements were made by 
which the excursionists were enabled to inspect numerous works 
and factories in the city and neighbourhood. 

On the whole, business affairs appear to be improving at Sheffield. 
The country tiade generally is rather more active, and the orders 
from the agricultural districts are shghtly on the increase, ‘The 
Indian orders are still tolerably satisfactory for manufactured goods 
and also for materials required in the construction of railways and 
public works. ‘The orders from the United States for steel and war 
material are still large. The steel trade continues brisk in most 
departinents, but the orders for crinoline steel are not plentiful. In 
the railway spring branch there are good orders on hand, and for 
beavy castings there is still an active demand. Some of the joiners’ 
tools aud engineers’ tool manufactories are busy; others, however, 
are not doing much. A dispute between the coal masters and the 
mivers in the Methley district (between Wakefield and Leeds) which 
was supposed to have been settled, has now again broken out It 
had been agreed that the wages of the men should be reduced 7} 
per cent. instead of 15 as proposed, and on these terms work was 
resumed. Since then the miners have received notice that they 
would have to riddle the coal at the pit bottom, and as the men say 
that this would be equivalent to another reduction of 7} per cent, 
they decline, and the consequence is that 1,500 men aud boys are 
said to be out of employment. 

The half-yearly meeting of the Bradford, Wakefield, and Leeds 
Railway Company was held on Friday at Bradford. A dividend at 
the rate of 7 per cent. per annum was declared on the or tinary 
stock. It was stated tiuat the Act of Parliament authorising the con- 
struction of the Methley branch has passed both Houses of the Legis- 
lature, and only awaits the royal assent. The construction of this 
branch, and the remaining works upon the other branches of this 
company between Batley and Methley, have been let to Messrs, 
James Bray and Son, who have undertaken to complete the whole 
within a year, by which time some other important lines of railway 
in the district will be ready for public use. The new hranches will 
enable the company to exchange traffic unrestrictedly with all the 
railway companies of the district, aud one establishes a pew and 
important junction with the Aire and Calder Navigation at Stanley. 
lhe name of the company is by the act of this session changed from 
the * Bradford, Waketield, and Leeds Railway Company,” to that of 
the “ West Yorkshire Railway Company.” 

Mr. Farnall and Mr. Rawliusou have bad interviews with the local 
authorities of Bolton aud other towns, for the purpose of explaining 
the provisions of the Public Works Act. It appeared from the 
proceedings at Bolton that the Government still considers the aspect 
of affairs in Lancashire as grave. Messrs. Farnall aud Riwlinsou 
stated that Town Councils and Boards of Guardians could appoint 
committees to carry out the Actin any township, and where towuships 
were not covtent with the interference of the Board of Guardians, 
they could adopt the Public Health Act, and act on their own behalf. 
This bill, which only now required the royal assent, would also 
enable Boards of Guardians to contract with private gentlemen for 
the drainage of the land, cr other works, and the money required 
would be advanced by Government at the rate of 3} per cent., and no 
instalment would be required for two years. ‘This, it is thought, 
would be a great means of alleviating the distress. It is impossivle 
fora man to do a day's work upon what was given him for relief. 
It was proposed to pay for the work done by measurement, 
and there was every reason to hope that the system would 
give satisfaction. In Bradshaw, Faraworth, and other town- 
ships, the rate had reached ts. 6d. in the pound—an amount which 
many ratepayers could not pay; and it was hoped that the means 
of relief now offered would evable them to weatl.er the storm of next 
winter. Inthe Bolton union there had been £33,000 expended, of 
which amount £13,:00 had been raised by local charity. 5,500 
persons had been relieved who were not paupers, and the expenditure 
of the relief committee had been £1,800 per month. The Boards of 
Guardians, iv their twenty-six townships, were relieving 5,600, and 
their expenditure was £1,900 per month, so that 5 percent. of the 
population were living upon charity, and another 5 per cent. upon the 
poor rates. Mr. Rawlinson added that in any improvements 
undertaken by the guardiaus they would have to take the initiative 
themselves, and having dove so he would be most happy in assis!- 
ing them in obtaining avy loan they might require. A long 
conversation ensued, in which Mr, Rawliuson explained that in a 
township like Farnworth, where draining the streets was desirable, 
the guardians would have to lay out a general system of drainage, 
and then give the owners of property nutice to do their part of the 
work ; and ip the event of their failare to doso, the work would be 
completed and charged to the owners of the property, time being 
given forpaymeut. in regard to the mortality of Bolton, which was 5 
per cent., there was nothing to preven: it beiug reduced to 20 per cent, 

We turn to the north. The Shields Steam Shipping Company 
(Limited) havingsold onvof their ships, the Commerce, to the French 
Government, for £10,000, have resolved to purchase a second steamer 
to be placed on the station with the Tyne. There seems to have 
beeu some little misapprehension as to the intention of Messrs, Tenuant, 
the great manufacturing chemists, to remove from the Clyde to the 
Tyne. Messrs. Tennaut are evlarging their premises at Newcastle ; 
but they have no intention of removing their Glasgow works, 
although a minor department, which can b+ better carried on there, 
is to be removed by and by to the banks of the Tyne, Before the 
House of Commons rose on Friday morning, Mr. Hodgson moved 
for copies of every contract entered into betweeu the Tyue lmprove- 
ment Commissiouers and avy person or persous for the construction 
of the piers, approaches, and works connected therewith, authorised 
to be constructed at the mouth of the river Tyne by the ‘T'yne 
Improvement Act of 1852, or of any portion of such piers, approaches, 
oak Gabe, together with the date of the execution of every such 
contract, and the names and descriptions of the parties thereto, up 
to the present period; and of every bond granted to the Tyne 
Improvement Commissioners by any persou or persous by way of 
security for the due and proper fulfilment of any contract for the 
construction of such piers, approaches, and works, or for any portion 
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of them, together with the dates of the execution of every such bond, 
and the names and descriptions of the parties thereto. Mr. Lindsay 
obtained a similar order, dated House of Commons, July 30, 1858, 
but owing to the hon. gentleman vacating his seat for Tynemouth, 
the return was never called for. Mr. Hodgson’s return is, therefore, 
a continuation of Mr. Lindsay’s order to the present period. The 
Newcastle Chronicle says:—‘“ A considerable change is likely to be 
made in the coal trade, within the next twelvemonths, which in all 
probability will materially affect the interests of the owners 
of old colliery sailing vessels, whose fortunes are at a low 
enough ebb already. Our leading coal owners, especially those 
engaged in the steam and gas coal trades, are entering largely into 
the steam collier trade on their own account, and will have quite a 
fleet of their own by next year. Thereasonisplainenough. Every- 
thing now depends, you know, upon keeping up a regular supply of 
coals at the London market. This is essential in consequence of 
many of the coal markets on the Continent now competing with ours. 
The extensive colliery undertakings in Westphalia, in which, by the 
bye, Englishmen have embarked considerable capital, are turning out 
very satisfactorily, and the supply of coals is excellent. Like the 
Yorkshire and Lancashire collieries, these pits would in no wise have 
caused much anxiety to our colliery owners, but for the develop- 
ment of the railway system. As in England so on the Continent, 
railway coal wagons are observed at most railway stations in 
Holland, Prussia, on the Rhine, and in many of the German States; 
and our interests are feeling the pressure, to such anextent, indeed, 
as to account, in part, at least, for the falling off of our over sea 
exports this year. Everything, therefore, you will see, depends 
upon a regular supply of our coals in London and at the principal 
ports on the Continent, and as screw colliers on the whole have 
turned out to be a tolerable paying property, One is not astonished 
to hear that coal owners like Messrs, Joicey, Hugh Taylor and Co., 
Mr. Staker, and others, are about to greatly extend their capital 
in screw colliers.” 

From Glasgow we learn that a small party of emigrants is about to 
be dispatched at the charge of the cotton operatives’ relief fund 
raised in that city. The distress among the cotton manufac- 
turing portion of the inhabitants of Glasgow has not attracted much 
attention, having been lost in the gravity of the Lancashire crisis; 
but the suffering which has prevailed bas nevertheless been severe. 
‘The annual report of the managing committee laid before the Glas- 
gow Water Commissioners yesterday week stated that the gross 
revenue collected during last year amounted to £89,581 11s. 10d. 
From this had to be deducted abatements to owners of houses 
rented at £10 and under, amounting to £2,390 13s. 1}d., leaving 
£87,190 18s. 84d. The net expenditure was £84,651 3s. 44d., so 
that there was a surplus of £2,539 15s. 4d. applicable to the reduc- 
tion of the deficits of the two previous years. As compared with 
last year there was an increase of revenue amounting to £7,208 1s.74d., 
of which £4,798 was accounted for by the additional 2d. per pound 
on rental of north side within the municipality, and £2,410 1s. 73d. 
by the increased demand for water during the year. ‘The deficits of 
the two previous years amounted to £13,101 9s. 1d., which amount, 
by deducting the surplus revenue of the past year, is now reduced 
to £10,561 13s. 9d. The committee had resolved to fix the 
domestic water rate and public water rate as well as the rates 
and charges for trade supplies for the year now current at 
the same respective amounts levied last year, with a few 
alterations on the latter. The progress made last year, not- 
withstanding the depressed state of trade and the unusual 
number of houses unlet, afforded every reason to anticipate the 
early clearing away of the deficits of former years, so as to make 
way for a reduction of rates. The works continued in a satisfactory 
state. ‘The extension of piping steadily progressed. During the 
past year upwards of six miles of additional pipes had been laid. 
‘The quantity of water supplied to the city and suburbs during the 
year was 20,018,305 gallons per day, showing an increase of 339,325 
gallons per day, as compared with the year 1861-2. Yesterday 
week Messrs. W. Denny and Brothers launched, from their upper 
building yard, Dumbarton, a screw-steamer of 350 tons. She is to 
be supplied with engines of 80-horse power (nominal), and when 
completed will proceed to the East Indies, where she is to be 
employed in connection with the extensive coasting trade of her 
owners, the British India Steam Navigation Company. The vessel 
was named the Orissa. ‘the public in the west of Scotland is 
beginning to experience in earnest the pressure caused by the re- 
moval of so many of the largest and swiftest river steamers to run 
the American blockade. Since the fine weather set in, especially, 
the crowds going down to the coast in the end, and coming up in 
the beginning of the week, have been very great; in some of the 
steamers the decks have been filled from stem to stern, and people 
are almost jammed to the place in which they stand. The success 
of the attempt made by the North British and Great Eastern railway 
companies to obtain powers for establishing steamers in con- 
nection with their networks has excited a good deal of attention 
in Scotland, The Glasgow Herald, referring to the subject, 
says :—‘* The North British Railway Company is moving, and so far 
successfully, both Houses of Parliament to grant the directors 
authority to establish a line of steamers between Ireland and the 
Solway. ‘This is done for the purpose of diverting a large portion of 
the Irish traflic up the Solway, and on by the North British Railway 
to Edinburgh and Leith, instead of allowing it to come, in the usual 
way, from Dublin and Belfast to Greenock and Glasgow. Now we 
cannot help thinking that the North British Company has just as 
much right to start a line of omnibuses on the streets of Glasgow as 
they have to start a line of steamers between Port Carlisle and 
Belfast. The directors of this particular railway have as much 
business on hand already as they seem capable cf managing; for, if 
we mistake not, the dividends of the North British are about the 
lowest paid iu Scotland. But the directors perhaps think this a very 
good reason for extending their connections, in the hope that some 
branch of business will ultimately pay; and they may think, at the 
same time, that the sea-branch will give an impetus to the land-line, 
until both grow up together and flourish amazingly. Should the 
North British demands be conceded, we may expect to see 
the Caledonian Company establishing a line of steamers between 
Glasgow, Liverpool, and other stations, with the view of con- 
trolling, if not ultimately abolishing, the private steamboat 
trade altogether; and then fares are likely to look up with a 
vengeance. With such an exampie before them, he Glasgow 
and South-Western would, in all likelihood, open up lines between 
Ardrossan, Belfast, and Londonderry ; snd with the power to 
employ the railway profits in making up for marine losses, the 
ousting of the present private steamship companies would be only a 
question of time. Let railways and steamboats thrive by all means, 
but let them thrive as separate and independent traders, for thus 
only can the public well-being be secured. At the present moment 
the community is admirably served by the splendid lines of steamers 
plying between the Clyde and various ports of England and Ireland, 
and we cannot see how we are to be better served by steamers 
leaving Ireland and landing somewhere on the Sulway.” ‘These 
observations were penned in the early stages of what has become 
a very widely-extended debate; but, nevertheless, they may be 
taken for what they are worth. For our part we think railway com- 
panies should confine themselves to the special functions for which they 
were originally designed. In the case of the Great Eastern, we have, 
on more than one occasion, expressed our conviction of the uselessness 
of the project now being matured, and at least one member of the 
board of directors (Mr. J. T. Norris, M.P.) has also made public his 
misgivings in the matter. To revert again to Scottish topics, we 
may note that for more thana fortnight the men employed at the 
Coutbridge works as iron puddlers have been on strike for an advance 
of wages. With one exception, the ironmasters appear to consider 
the demand unjust and unwarrantable, as the price of bar-iron has 
not advanced. The wages paid in the Coatbridge district are higher, 
it is stated, than those paid by the ironmasters in Staffordshire, and 
they have refused to raise their rate of wages, which has resulted in 
a stoppage of many of the worksthere. Thequantity of pig ironrequired 
by the Cozibridge works which are standing still cannot be less than 
1,000 tons weekly, a total which will be considerably augmented when 





the warnings of the men still working expire, as the masters seem 
determined not to give an advance of wages. The last scene in the 
rather celebrated engine chase on the Caledonian Railway was played 
out on Monday in the Sheriff Court, Dumfries. Theculprit, James Mit- 
chell, was charged with “culpable and reckless neglect and violation 
of duty, in so far as, upon the morning of the 26th day of February, 
1863, being then an engine-driver in the employment of the Cale- 
donian Railway Company, and acting as the driver of a locomotive 
engine on the up line of rails of the Caledonian Railway from Car- 
stairs to ornear Beattock Station ; and said engine having, at or near 
that station, been shunted to the down line of rails for the purpose of 
getting supplied with water, and it then being his duty to have it re- 
shunted from the down line, and to have driven it along the up line 
to Carlisle, and to have had John Richardson, a stoker or fireman, 
then in the enployment of the company, or some other person, upon 
the engine as stoker or fireman ; yet, being in a state of intoxication, 
or at least under the influence of liquor, he did culpably neglect his 
duty, fail to have the engine re-shunted, drove it along the down 
line towards Carlisle from Beattock, a distance of six miles, to a point 
three-quarters of a mile or thereby to the north of Dinwoodie Station, 
where it was stopped by Richardson, before designed, and Maxwell, 
an engine-driver, in the employment of the company, who pursued in 
an engine on the up line of rails, in order to prevent a collision with 
the limited mail train for the North of Scotland.” Mitchell was found 
guilty and sentenced to twelve months’ imprisonment. A traction 
engine has been just completed at the Cranston-hill Engine-works, 
by Messrs. A. Chaplin and Co., for a London firm. The machine, 
which is 16ft. long by about 7ft. ia breadth, weighs about 12 tons, 
and is propelled by a pair of horizontal engines, of 15-horse power. 
The engine is fitted with Bray’s patent driving wheels, the pecu- 
liarity of which is that when the machine is likely to come to a stand- 
still, anumber of spades or spokes, with which the wheels are fitted, 
can easily be brought into play, and prevent the machine coming to 
adead lock, The steam is generated ina tubular boiler, constructed 
on Chaplin’s patent ; and the machinery being under cover, and the 
machine being so constructed as to make the least possible noise 
while in motion, there is little likelihood of animals being frightened 
in the streets. ‘The engine can draw 30 tons, and it has been employed 
in removing machinery from Messrs. Randolph, Elder, and Co.’s works 
toa vessel lying at the Broomielaw. 





Ancuors.—Four of the largest description of bower anchors ever 
forged for the English navy having been received at Chatham dock- 
yard for the iron frigate Achilles, 50, 1,250-horse power, the opera- 
ton of testing them was completed yesterday, under the superin- 
tendence of the officials of the establishment. ‘The anchors were 
forged at the establishment of Messrs. Brown and Lennox, who are 
the contractors for the manufacture of all the largest descriptions of 
anchors used in the navy. On being removed to the testing-house 
each of the anchors was tested by hydraulic pressure from a low 
strain, which was graudually increased until the maximum pressure 
of 72 tons to the square inch was attained. Under this enormous 
pressure no signs of any defects were observable, while the elastic 
force of the iron did not exceed the usual allowance. Each of the 
anchors weighs 5 tons 11 cwt. Before they are finally approved they 
will be subjected to another test, which will be made when the 
anchors have been heated to a red heat, in order to discover any 
flaws not otherwise discernible. 

SuorTHAND Writinc.—The shorthand writer of the House of 
Commons states in his evidence before the Select Committee on 
Private Bill Legislation that he receives two guineas a day for attend- 
ance before committees to take notes of the evidence, and 9d. per folio 
of seventy-two words for making a copy from his notes. Last year 
he received for business thus done for the committees on private bills 
£6,667, consisting of £1,682 for attendance fees and £4,985 for the 
transcripts; this does not include the charges in respect of commit- 
tees on public matters. He is appointed for the House of Lords also. 
So much of the business as he cannot execute by his own establish- 
ment he transfers to other shorthand writers on rather lower terms, 
but he himself keeps a staff of ten shorthand writers. Each of these 
has at least one clerk who can read his shorthand, but the most 
eflicient course is found to be that he have two such clerks, each of 
whom (and himself also), taking in hand a portion of the notes, dic- 
tates to quick writers, so that the mode of transcribing is by writing 
from dictation, and not by copying There is a great strain and 
pressure in order to get the transcript to the law stationers in time 
for the requisite number of copies to be ready when the committee 
meet next morning. In the height of the season, the witness men- 
tions, he provides refreshments for about fifty persons employed at 
his office during the evening, many of them until midnight, and 
often later. 

Panis A Seavort.—The design of making Paris a seaport has 
been repeatedly entertained for more than two centuries past. It 
was first proposed in the time of Louis XIV., and Colbert had sur- 
veys made to ascertain whether the Seine could be made navigable 
for sea-going vessels. The engineers of that time, with Vauban at 
their head, decided that it was impossible to obtain a sufficient depth 
of water in the Seine, but that a direct communication with the sea 
might be established by means of a canal from Dieppe. The state 
of the public finances, however, did not then admit of undertaking 
so expensive an enterprise. ‘This schenie was again revived by the 
Marquis de Crécy in 1779, and in the following year the Government 





authorised the project, but nothing was done for want of funds. | 


When Napoleon became Emperor the project of making Paris a 
seaport was submitted to him, and he remarked that if the canalisa- 
tion of the Seine could be realised, “ Paris, Rouen, and Havre would 
become one city, with the river for its principal street.” Political 
events, however, prevented the execution of the design, and nothing 
more was heard of it till the reign of Charles X., when a company 
was formed, with a capital of 200,000,000f., for making Paris a 
seaport by the canalisation of the river. The course of events, 
however, again hindered the realisation of the scheme. It is now 
proposed to make a canal from Dieppe, passing along the valley of 
the béthune, by St. Aubin, Dampierre, and Neufchatel, thence to 
the valley of the Thérain, passing south of Beauvais, through the 
marshes of Bruneval to the Oise, and by Ile Adam, St. Denis, and 
St. Ouen, to the fortitications near Neuilly, where it is proposed 
to form a port for merchant vessels, from which a canal is to 
be made to the Ternes, in order to diminish land-carriage as far 
as possible, 

Metrorouitan Turnrikes.—The Metropolis Turnpike Roads Act 
Amendment Bill was read a third time in the House of Lords on 
Thursday. The great metropolitan benetit conferred by this Act is 
the removal, on and from July 1, 1864, of twenty-five toll-gates 
and fifty-six side bars, and the setting free from toll-gate obstruc- 
tion of about fifty-one miles of road on the Middlesex (north) side of 
the Thames. ‘lhe gates and bars so to be removed on the Ist of July 
are:—Fulham, Walham-green, Earl’s-court, and all gates and side 
bars; Kensington—Hammersmith, Notting-hill, and all gates and 
side bars in Kensington and Hammersmith; Harrow-road, Kilburn, 
and all gates and side bars; Camden-town—Kingsroad-gate, High- 
street, Chalk-farm, Haverstock-hill, and all gates and side bars; 
Camden-road, Brecknock-gate, and all gates and side bars in 
Camden-road, &c. Kentish-town—Gate in road, and all gates and 
side bars near, and at Gloucester-place, &c. ; Holloway-road, and all 
gates and side bars; Islington, and all gates and side bars; Balls- 
eee and all gates and side bars; Kingsland-road—Cambridge, 

eath, Hackney, and all gates and side-bars in Hackney, Clapton. 
and Stoke Newington; Twickenham and Teddington, all gates and 
bars; and the City-road gate, and all gates and side bars. Since 
the proceedings to effect the removal of metropolitan gates and bars 
commenced in 1856, eight years ago, the subject has been inces- 
santly pressed by the Toll Reform Committee and their Parlia- 
mentary agent, Mr. J. E. Bradfield, upon the Legislature and the 
Government by deputations, by memorials, by petitions; and 
motions, questions, and notices in Parliament. A committee of the 
House of Commons sat in 1856, and a Royal Commission in 1858-9, 
and in this year the above are the important results. 











METAL MARKET. 


Tue Metal Market is less active, and the orders are not so numerous as 
they were a fortnight since. 
Scotcu Pig Inoxy.—The market has receded 1s. per ton, and the quota- 
tions are as follows :— 
Mixed Nos., Warrants, Buyers at 53s. 9d.; Sellers, 54s. 0d. 
No. 1 G.MB. eas at 52s. 9d. ; 53s, 8d. 
No.3 ,, me at 52s. 6d. ; ae 52s. 9d. 
Gartsherrie, 58s; Coltness, 58s, ; Calders, 54s. 6d ; Glengarnock, 53s. 6d. 
RaiLs.—Some transactions have been done at £5 15s. per ton for ordinary 
specifications. f 
Copper less in demand. Tile and Cake, £92; Sheet and Sheeting, £99 
r ton. 
PeTIN has a downward tendency. Banca is quoted at £130; fine Straits, 
£124 ; English block, £122 ; bar, £123; refined, £128 per ton. 
SPELTER.—Some business has been done at £18 7s, 6d. on the spot, and 
£18 5s. to arrive. 
Leap is steady ; £20 for English ; Spanish, £19 5s, per ton. 
MOATE AND Co. 


65, Old Broad-street, London, 22nd July. 1863. 





PRICES CURRENT OF TIMBER. 
1862. 3863. 


1862. | 1863. 
Perload— 4% 4 &,/4£ & £5. 








Perload— 4 & 4 & & co 
secececeeseeeed2 013 0 14 015 0 Yel, pine, per reducead. | 
Quebec, red pine .. 310 410) 310 4 10 |Canada lst quality 17 018 0 17 01810 
yellow e..319 410 304 0 2nd do .. 11 012 0 123 012310 
St.John, N.B,yel. 0 0 © 0 5 O 510 Archangel,yellow. 13 01310 13 013 10 
uebec, oak, white510 610 519 610 ‘St. Petersbg.yel... 111012 9 12 01210 
veee 310 410) 310 4 0 Finland... 9 9 010 & 
1.0 00 0' 0 0 O O Memel ..... 10 015 0 
310 5 0; 8310 510 Gothenburg, y 10 011 0/10 OlLlv 
Dantzic, oak 310 610 | 310 6 10| white 9 0 910) #1010 4 
210 310) 215 310 Gefle, yellow .... 19101110 10 O11 0 
Memel, fir wee 8 5 310; 3 0 310 erha! «+ 91010 10 | 10 01010 
Ig@seseeee.teeeee 3 0 3 5) 3 _O B10 (Christiania, per 
Swedish .......... 310 215 215 3 0 12 ftbydby9> 21 023 0 2323 025 0 
Masts,Queb. rdpine5 0 6 0, 5 0 6 0 in.......yellow 
yl.pineS5 0 6 0 5 0 6 O |Deckplank,Dntst 944 yg 91416 
rdpine0 0 0 0 0 0 0 0 perd0 ft. 3 in. | 
Lathwood. Dantz,fm510 610 510 610 |Staves, per standard M 
Bt. Peters.8 0 810 8 U0 810 Quebec,pipe ....70 0 750/7¢ 0 750 


Deals, per C., 12 ft. by 3 by 9 in. eee lew 3 ‘puncheon 18 0 20 | 16 0 1866 
Quebec, wht. spruce 15 10 18 10 | tic, crown 1 
St Jobn,whtsprucelé 01510 13 016 0 pipe ... ing | 150 0 160 0 150 01600 





SCOTCH IRON MARKET REPORT. 


s. d. 
No. 1 Gartsherrie .. .. 59 Stee Glasgow, 
5S 


y» 1 Coltmess .. « o- 59 do, 
»» 1 Calde <o «« ve G © do. 
» 1 G.M.B. oo of 53 3 do. 
os Do. .. oe of 52 9 do. 
M.Nos. Do. .. « « 53 0 do. 


WARRANTS, 8. d. 

Cash prompt .. «. 53 9 perton, 

rod oad yng Saas oo of 54 0 do. 
e GMB, ©” )2™% » oo an oo do. 


3» » oo oo 64 do. 


MANUFACTURED IRON, 


Bars,Govan ., «+ « «£7 5 O less5 per cent. 
» Common os eo « 612 6 less 4 per cent. 
Drumpeller,Common.. .. 612 6 do. 
Do.  «e co oo G99 © do. 
Cramond Scrap Bars delivered 
in London .. .. «+ «10 5 O less 5 percent, 
Plates and Sheets, £90s.to £9 5 0 
Rails om @ we oe TOS 
0 


Pipes co co cc oe oo 415 
Chairs ss «oe of of + 310 0 
GLasGow, 22nd July, 1863. 
The American news per Canada so completely checked the sanguine 
hopes of speculators that on Monday Scotch pig iron declined promptly 
from 55s. cash to 53s. 9d. Since then the market has been quite steady at 
53s. 6d. to 53s. 9d., with a moderate speculative demand. 
Export orders come in steadily. 
Shipments last week were 14,613 tons against 15,032 tons in the corre- 
sponding week of last year. 
Suaw, Tuomsoy, AND Mooreg. 


TetecraPuic Procress.—Last month we called attention to the 
approaching completion of the telegraph wires from England to 
India via Arabia and the Persian Gulf, and the good prospect there 
is of seeing the telegraphic system of Europe and India united in 
this way before the close of the present year. We shall thus be in 
full telegraphic communication with Calcutta, and, via Calcutta, with 
Rangoon and Shooe-Gyen (Shway-Gyeen), over the following 
distances:— 


Geo. miles. 
London to Belgrade, in European Turkey .. ee os 990 
Belgrade to Constantinople oe 450 


Constantinople to Bussorah, in Asiatic Turkey ee e- 1,160 
Bussorah to Kurrachee, in British India oe ee «- 1,050 


Kurrachee to Calcutta .. oe ee ee eo ee 1,155 
Calcuttato Dacca .. oo ee. ee ee ee ee 135 
Dacca to Rangoon .. oe ee ee ee oo oe 480 


Rangoon to Shooe-Gyen ° ° ee ee ee 130 


This gives a total air-line length of 5,400 miles of telegraph from 
England eastward, or, by the addition of one fourth, to cover devia- 
tions in following the existing roads along the route, 6,750 geogra- 
phical miles in all. Of these, there would be 5,625 miles (that is, 
the entire line, save from England to Belgrade), either on British 
territory or under British control, and worked by English signallers. 
We are thus on the eve of realising what may well take its place as 
one of the greatest wonders, and certainly one of the most valuable 
achievements of this age—an unbroken line of telegraphic commu- 
nication from England to Shooe-Gyen, in Eastern Pegu. There are 
few of our merchants, if they look at their maps and follow the route 
we have described, who will not feel their mouths watering, in a 
figurative sense, when they find themselves stopped at Pegu. Their 
eyes will traverse with eager and wistful glance the narrow space 
that separates Pegu from that mighty gateway of our commerce with 
China, Hong Kong. They will naturally ask themselves why the 
Home and Indian Governments, having wisely and successfully 
carried the wires so far, should not carry them a little farther, and 
bring Hong Kong into direct telegraphic communication with 
London? ‘The distance, compared with that which is already all but 
traversed by the telegraph, is insignificant, and 120 miles of it would 
be over British territory. We should then have 279 miles from the 
north-east frontier of British Pegu, across Burmah, by the cities of 
Kiang-Tung and Kiang-Hung to Esmok, on the south-west frontier of 
China. Thencealong theimperial road, downthe Pearl and West River 
valleys, through six or seven Chinese cities, to Canton, would be 757 
miles, and 70 more from that city to Hong Kong. These distances 
yield a total of only 1,226 geographical miles, or, by adding one- 
fourth for deviations, 1,534. Being now on the eve of enjoying an 
unbroken line of telegraphic communication from London as far as 
Eastern Pegu—a distance of 6,750 geographical, or about 7,087 
English, miles—it becomes a question of great and pressing im- 
portance, especially to our merchants and shipowners, in view of the 
vast interests which we now have springing up in China, whether 
the Home and Indian Governments should not take the steps neces- 
sary for carrying the wires over the remaining 1,500 miles that 
separate us from Hong Kong. The project is not new. For 
several years Captain Richard Sprye, whose name is well known in 
connection with our telegraphic system in the East, has been 
ressing on both Governments the importance of extending the 
ndian wires by land from Pegu to Hong Kong and the open ports of 
China, and has spared no pains in endeavouring to satisfy them and 
the public as to the practicability of the scheme—a point on which 
his public services in connection with our Eastern army entitle him 
to speak with some authority. In anticipation of the completion of 
our telegraphic connection with India and Rangoon, Captain Sprye’s 
project (which embraces the opening up of trade with the whole of 
the rich inland provinces of western China), is attracting a larger 
share of public attention, and the Manchester Chamber of C 
have now for a second time memorialised the Government in its 
fayour.—Glasgow Herald, 
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MERRYWEATHER AND SONS’ STEAM FIRE ENGINES. 






iin” ae ee 
_ es 








SUTRAS 


iin 





i See ep oe -_— 
re at Rp OS 2 — .” 
seg -. F 
peemenme” wo fel zs —— 


WE present an illustration of the large steam fire engine, Suther- 
land, built by Messrs. Merryweather and Sons, of Long-acre, and 
which received the first prize offered for engines of above 30 cwt., and 
under 60 cwt., at the late trials at the Crystal Palace. We have given 
so full a description of this engine in previous numbers that we need 


only say here that it worked well throughout, aud whether for quan- | 
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tity or distance thrown, or for endurance, it acquitted itself in the best 
manner. Like all the other engines tried, it showed a decided 
improvement in design and finish upon the earlier attempts of 1861- 
62; and the great success already attained, and the growing convic- 
tion of the necessity of substituting steam for hand labour at fires, 
promises to bring engines of this class into extensive use. 
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CLAY. 















Tuts invention, by Messrs. Craig, of Kilmarnock, relates to im- 
2 agua ip the manufacture of clay into bricks, pipes, or other 
articles. 


A portion of the improvements relates to the preparation of the | 


clay or to the working of it up into a suitable plastic condition, and 
ceusists of improved means for supplying the clay and the water to 


the pugmill in a regular continuous manner, together with arrange- 
meuts whereby the rate of supply can be varied, and the quantity 


| of water can be at any time easily adjusted to suit the condition of 


the clay. Fig. 1 represents in elevation as much of the apparatus 
as is required for the purposes of explanation, the clay feeder being 
shown in section. 





In carrying out the invention, according to one modification, the 
clay after passing through the ordinary grinder is elevated into a 
hopper, which delivers it into a revolving cylindrical riddle, and tho 
riddled clay is elevated into a second hopper, while the portions not 
fine enough are returned to the grinder. The secoad ome Ais 
shown in the figure; it delivers the clay into the hop haped 
mouth B of a small horizontal feeding cylinder C, through which it 
passes into a pugmill D of the ordinary kind. The amount of feed 
of the clay is regulated by the action of a revolving screw E iuside 
the horizontal feeding cylinder C, by which screw the clay is pro- 
pelled through the c linder, the speed of the screw being adjusted in 
relation to that of the pugmill shaft, as circumstances may require. 
To give the power of varying the speed of the screw E its shaft F 
(or it may be a shaft in gear therewith) is fitted with a series of 
stepped pulleys G to receive a driving belt from a corresponding 
series of pulleys on a driving shaft, which is not shown in the 
drawing. The feed hopper A is fitted with an overflow duct Hl, 
which carries back for re-elevation any surplus clay supplied beyond 
what the screw E carries forward; or the duct H may be used to 
supply clay to some other apparatus, and it may be fitted with a 
valve or slide I to regulate the supply, while another duct, which 
may be supposed to be on the further side of the duct H may be 
used toconvey away the overflow of clay when there happens to be 
any. The elevator supplying the hopper A is by preference driven 
at such a speed as to deliver the clay into the hopper at a rate more 
or less in excess of the rate at which it is fed forward by the 
screw. E, and by these meansa full feed by the screw is ensured, 
while any surplus passes off by the overflow duct H. 

According to another plan the clay may be fed into the pugmill by 
means of an elevator, the speed of which can be regulated by means of 
a belt and cone or stepped pulleys, such elevator taking up the clay 
from a hopper or box Kept constantly full by a second elevator, and 
provided with an overflow duct by which the surplus clay returns 
to be re-elevated. Water is supplied to the clay in the pugmill D 
by means of a pump J, driven by a crank or eccentric on a spindle 
or shaft suitably geared to the pugmill shaft, and the quantity of 
water supplied is adjusted by altering the stroke of the pump. ‘The 
crank piv K for working the pump is fixed in a groove in the face 


| of a disc L on the end of the pump shaft, and the throw or eccen- 





| passing over pulleys F to counterweights G. 





tricity of the pin K can be varied. The connecting rod M is 
jointed upon a lever N, which is in the form of a small slotted frame, 
there being in the slot a block P movable more or less distant from 
the centre or fulcrum Q of the lever by means of a screw and hand 
wheel R. To the adjustable block P there is jointed a rod 8, which 
works the pump J through the intervention of a lever T and rod U; 
or the pump may be worked by a rod directly from the lever N. 
With this arrangement the pump stroke and the consequent supply 
of water may be altered with facility while the machine is in 
motion. It will be obvious that the pump may be of any convenient 
kind. 

Another portion of the improvements relates to the production of 
clay pipes, and more particularly to the cutting of such pipes into 
lengths, being applicable to the existing arrangements, wherein the 
pipe is expressed in a downward direction through dies in the bottom 
of the pugmill. 

The pipe apparatus, as fitted with the improved cutting details, is 
represented in front and side elevation in Figs. 2 and 3, the cutting 
frame being shown in plan in Fig. 4. 

The clay pipe A, issuing downwards from the pugmill B, is re- 
ceived on a table C, which is guided upon rods D fixed to the pug- 
mill and to a floor plate E, and which is held up by chains or ropes 
It has been usual to 
cut off the pipe length by a wire in a frame guided by guides fixed 
in relation to the pugmill, this resulting iu a slanting cut being made 
in consequence of the pipe continuing to issue or move ..u. nwards 
whilst being cut. , 

By the present invention the guides for the cutting frame are con- 
nected to the moving table so as to move therewith at the time of 
making the cut, and the cut is in consequence made square across 
whatever motion the pipe may have. The cutting wire H is stretched 
across a rectangular cutting frame I, which is fitted to slide in guide 
grooves in the side bars J of a wider rectangular guide frame J, K. 
This guide frame J, K, is fitted with eye pieces L at the sides, to 
work upon the vertical guide rods D, and it is held up by ropes or 
chains M passing over pulleys to a counterweighed barrel or pulley 
N, as indicated by dotted lines in Fig. 2. The guide frame J, K, 
with the cutter frame I, is made to descend with the table C and 
pipe A when cutting by means of two vertical rods P fixed to the table 
C, and working up through guide holes above in the flange of the 
pugmill B. These rods P also pass through holes in the side bars J 
of the guide frame J, K, and these holes are made with enlargements 
to allow to pass through them certain werge shaped projections Q, 
formed or fixed on the rods P. Bell crank latches RK are jointed 
on the tops of the side bars J, and are acted on by springs 8 in such 
a way as to tend to cover the enlargements of the holes, whence it 
follows that as the table C moves downwards with the issuing pipe A 
and with the rods P on one of the catches Q coming down upon the 
latches R of the guide frame, the continued downward movement 
will also carry down the guide frame J, K, with the cutting frame I, 
keeping these opposite that point of the pipe A at which they were 
when the catches Q commenced moving them downwards. The 
operator moves the cutting frame I across while it is being carried down 
in the manner described, and the pipe A is cut yay a 
the wire H. On the sides of the cutting frame I rods T are fitted, 
and on these rods two stops U are adjusted in such positions as to 
act on the latches R when the cutting frame I is moved sufficiently 
across. Thus when a cut is taken the same action causes the latches 
R to move from under the catches Q; and the guide frame J, K, with 
the cutter frame I, being thereby released, is at once drawn up to its 
normal position by the action of the counterweights. The length of 
pipe cut off will obviously depend upon the position of the catches 
Q on the rods P, and these catches are therefore placed to suit the 
lengths wanted. It is found convenient to have two or more pairs 
of catches Q, to give different lengths of pipe, and when the cutter 
frame is drawn down lower than is wanted a slight transverse move- 
ment of the cutting frame without cutting the pipe releases the 
latches, and the frame J, K, rises as far as may be wanted. 

The arrangements have been described for cutting squarely across, 
for which purpose the grooves in the side bars J of the guide frame 
are made horizontal, but if a cut of any particular inclination is 
wanted it can be got by giving that inclination to the grooves in the 
guide frame. When the cut is made the atlendant who has been re- 
gulating the descent of the table C, by means of the brake W 
actuated by the treadle X, relieves the brake, and allows the table C 
to drop as far as required to separate the cut pipe A on the table from 
the next length above, and the cut pipe is removed on a board Vv, 
previously placed on the table to receive it. ‘The table CO is then 
allowed to rise back again by the action of the counterweights G, its 
motion being, however, regulated by the brake W. As the rods P 
rise with the table C, the catches Q being tapered off towards their 
upper ends, simply move the latches R aside on passing them. 


Ramway Leotsnatiox.—Among the measures introduced this 
session by the Board of Trade is one for consolidating in a single 
Act all the routine provisions usually inserted in each separate 
railway bill. In 1845 a measure of this kind was passed, but since 
that period the extension of railway legislation has been such as to 
necessitate a fresh consolidation. The present Act is styled the 
Railways Clauses Act of 1868, and is divided into six parts ; the first 
relating to engineering works and questions of the general mode of 
construction ; the second to extension of time; the third to working 
agreements ; the fourth to steam-vessels, in connexion with railway 
routes; the fifth to conditions of amalgamation ; and the sixth to the 
abandonment of works for which Acts have been granted. The bill 
as at present printed says, “ This Act shall be divided into seven 
parts, as follows "—and then goes on tostate in numerical order the 
above six divisions, which are all that it comprises. A bill for an 
analogous purpose has also been introduced in relation to waterworks, 
and is to be styled “ the Waterworks ‘ Special Act.’’ 
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THE SUEZ CANAL. 


THE following report, to the Egyptian Government, upon 
the practicability of making and maintaining the Suez 
Canal, has been made by Mr. Hawkshaw, F.R.S., President 
of the Institution of Civil Engineers. 

In the month of July last, his Highness the late Viceroy of Egypt 
when in England, requested me to visit Egypt, and examine the site 
of the proposed ship canal, intenled to connect the Red Sea and the 
Mediterranean, across the Isthmus of Suez, aud to report my opinion 
of that work to the Egyptian Government. 

At the end of October last, in obedience to that request, I pro- 
ceeded to Egypt, and arrived in Alexandria ow the 12th November. 

I then proceeded to Cairo. and immediately on my arrival there 
had an interview with the Viceroy, who then explained to me that 
he desired my opinion not only on the Suez Canal, but also on the 
projected basin and graving dock and works connected therewith, 
at Been, these being undertakings wholly unconnected with and 
independent of the former. 

The secretary of his Highness, H.E. Koenig Bey, had already 
written to M. de Lesseps and the engineers and agents on the canal, 
desiring them to afford me the fullest information on every point, 
and to facilitate my inquiries by every means in their power. 

Four Egyptian engineers were appointed to accompany me, viz. :— 

H.E. Mazhar Bey, who for twenty years has been engaged on 
the works of the Nile and the various canals leading from it. 

Salameh Effendi, who had been employed on the original surveys 
of the canal. 

Ismail Effendi and Abol Majdi Effendi, two engineers employed 
by the Government. 

Accompanied by these gentlemen, who have no connection with 
the company established to construct the canal, I proceeded to Suez, 
where I was occupied three days in verifying the soundings in the 
Red Sea at the proposed southern entrance to the canal at Suez, in 
examining the site of that entrance, and of the proposed basin and 
graving dock, and in visiting the quarries at Attaka, from whence 
stone is being obtained for the basin and graving dock, and from 
whence it was at one time intended to obtain stone for the jetiies of 
the northern or Mediterranean entrance to the canal at Port Said. 

1 was met at Suez by M. Stoecklin, the engineer charged with the 
construction of tie basin and graving dock, who accompanied me in 
my investigation, and afforded me every information. 

Leaving Suez, | travelled across the desert along the line of the 
proposed ship c»nal to Port Said. There I remained three days, 
testing the soundings, examining the site of the proposed works, and 
about 8 leagues (20 miles) of adjacent coast, including the communi- 
cations (Boghaze;) between the sea and Lake Menzaleh, at Gemileh, 
tothe westward, and at Oum Fareg to the eastward of Port Said. 

I then left Port Said in one of the Viceroy’s steamers, and pro- 
ceeded by seato the Damietta mouth of the Nile, taking soundings of 
and examining that part of the coast as I went: the steamer’s course 
being generally about 14 leagues (4 miles) from the shore. 

From Damietta, I passed up the Nile to the palace of the Viceory 
at Benal’ Assal where I had another interview with his Highness. 
JI then proceeded to Cairo. 

At Timsah, the most sourthern point to which the works cf the 
ship canal have yet extended, | was joined by Mr. Lange, a 
director and the English representative of the company; by M. 
Villiers, the engineer of that section of the canal works extending 
from Timsah to Lake Ballah; by M. Laroche, the engineer of the 
works between Lake Ballah and Port Said; and by M. Cazeau, the 
engineer of the works of the fresh water canal. ‘These gentlemen 
accompanied me over the works, and M. Laroche went with me to 
Damietta, where | had an interview with M. Voisin, the engineer- 
in-chief of the undertaking, and M. Larousse, hydrographical engi- 
neer to the company. Mr. Lange accompanied me as far as Cairo. 

At Cairo I again embarked on the Nile, and passed down that 
river by the Rosetta branch to Rosetta. Afterwards I again 
ascended the Nile as far as Foueh, where I entered the Mahmoudieh 
Canal, and proceeded along it to Alexandria. 

At Alexandria, I examined the old and new harbours, and tra- 
velled along the sea shore on each side of those harbours to the 
westward beyond the quarries at Mex, and to the eastward into the 
Bay ne! Aboukir, returning to Alexandria along the shore of Lake 
Madieh. 

In Alexandria, atthe general offices of the company, I met M. Fer- 
dinand de Lesseps, the president ; M. de Chancel, one of the directors; 
and Mr. Lange. | receivedthe greatest attention to all my inquiries 
from these gentlemen ; and I think it due to them, as well as to the 
engineers and other officers of the company, to state that every 
question was answered in the frankest manner, and that every 
document I asked to see was without the slightest hesitation 
shown to me. 

I was occupied twenty-seven cays in examining the district 
traversed by and adjacent to the canal, and of so much of Lower 
Egypt as appeared to me likely to throw light on the subject under 
consideration, and having completed this portion of the investiga- 
tion I returned to England. 

1 had been put in possession of the results arrived at by previous 
labourers in the same field of inquiry, aud I have read all that has 
been written that appeared to me worth reading on the important 
subject under consideration. 

Imay name the following as being the most important of these 
documents, viz.:—The report of the International Scientific 
Commission, and the subsequent correspondence of its members ; 
the reports of Captain Spratt, RN., C.B., F.R.S.; the reply of 
M. Moguel Bey to the reports of Captain Sprett ; the observations 
of the late Mr. Robert Stephenson; the various eports of the Canal 
Company. The report of the Commission appointed by his Majesty 
the King of Holland to inquire into the consequences of the con- 
struction of the canal. 

The labour of investigating so large a question has been much 
lightened by the vast amount of research that previously had been 
bestowed upon it. 


Geserat Description or THE Suez CANAL, OF THE IsTHMUS OF 
Suez, &c. 

The undertaking of the company charged with the execution of this 
caval comprises, Ist. The construction of aship canal from the Red Sea 
at Suez to the Mediterranean at Port Said. 2nd. The construction of a 
fresh water canal from the Nile near Cairo to Timsah, and 
thence to Suez. 


In connection with tbe fresh water canal, the company have | 


purchased for 2,000,000 franes (£80,000) the tongue of land con- 
taining about 11,830 hectares (28,000 acres), extending from Ab- 
bach to Ras el Wadé, and as part compensation for their outlay on 
this work they have the privilege of cultivating as much land on 
each side of the fresh water canal as they can find means to 
irrigate, paying to Government the same tax upon it as is charged 
on the other cultivated lands of Egypt. 

Between Cairo and Abbacéh there appear to be no lands worth 
cultivating by the company, but they are of opinion that interest 
on that portion of the expenditure may be made by disposing of 
water for irrigation purposes to the adjoining landowners. 

From Ras el Wade to Suez the company calculate that in twenty 
years 50,000 hectares —_— acres) may be cultivated by means of 
the Fresh Water Canal. 

Before proceeding to notice the works, it may be worth while 
briefly to describe the district traversed by the canal, and its relative 
position to other portions of Egypt 

Egypt comprises that portion of the basin of the Nile extending 
from the cataracts to the Mediteranean, a distance of about 250 
leagues (625 miles). 

That part of it under cultivation consists, above Cairo, of a narrow 


strip exteuding on each side of the Nile, the length of which strip | 


is about 200 leagues (500 miles),and the breadth twoto three leagues 
(5 to 74 miles); and below Cairo, of a triangular plain, bounded on 
two sides by straight lines extending, on the one hand, from Cairo to 
Port Said, on the other from Cairo to Alexandria; the Mediterranean 
forming the base or third side of the triangle. 


This triangle of cultivated land constitutes the valuable portion of 
Lower Egypt. It is bounded east and west by deserts, which consist 
of extensive plains of sand and gravel. 

Cairo, which forms the apex of this triangle, and Suez, which is 
at the southern extremity of the proposed canal, are both in the 
same parallel of latitude (about 30 deg.), Suez lying thirty-five 
leagues (about 87 miles) to the eastward of Cairo. 

From Cairo, and from the western shore of the Red Sea, a pro- 
montory of higher land juts out, which extends to the margin of 
the Bitter Lakes. ‘This promontory is indicated by the calcareous 
mountains of Amoun, Awebet, Attaka, and Geneffe, the latter moun- 
tain forming its north-eastern extremity. 

In that part of the Isthmus of Suez, extending from the Red 
Sea to the Mediterranean, there is a remarkable valley or depression 
of the soil. Beginning at the upper end of the Red Sea this de- 
pression passes from Suez round the north-eastern side of the moun- 
tain cf Geneffe by El Ambak, Serapeum, ‘Timsah, El Guisr, and 
Kantara, to Port Said, aud sinks in places below the surface of the 
Red Sea and of the Mediterranean; itis now a factestablished beyond 
the possibility of doubt that the relative level of these two seas is 
“= nearly the same. 

he lowest parts of this depression constitute the basins of Lake 
Menzaleh and Lake Bullah, and also the basins (now usually dry) of 
the Bitter Lakes and Lake Timsah, and along this depression runs 
the course of the ship canal. 

The sand of the Isthmus, nearly along the whole line of the canal, 
is strewed with shells of the same species as those now found in the 
Red Sea and the Mediterranean, and it is evident that at no distant 
period, geologically speaking, those seas occupied the place which is 
now proposed to be devoted to the ship canal. 

The only two points along its course where the land rises much 
above the level of the,two seas are at Serapeum and El Guisr, the 
highest point at the latter place being 18 metres (59 feet), and the 
former 11 metres (36 feet) above their mean level. 

The basins of the Bitter Lakes obtain considerable deposits of 
my and the only wells I met with were brackish. Those were near 

1 Ambak. 


Works or THE CANAL ALREADY EXECUTED. 


The company have already constructed so much of the fresh 
water canal as extends from Ras el Wade to Timsah. This work 
comprised about 1,000,000 cnbe metres (1,308,000 cube yards) of 
earthwork, and has been completed, according to the statement of 
M. Cazeau, the engineer of this portion of the work, for 700,000 
francs (£28,000). ‘lhe workmen had commenced when I was there 
to extend this canal towards Suez. 

As respects the ship canal, the company have, partly by 
dredging in Lake Menzaleh and partly by excavating between that 
lake and Lake Timsah, opened a water communication between the 
Mediterranean and Timsah, sufficient for flat-bottomed boats of small 
draught of. water. 

The company have also made a commencement at Port Said, 
having executed a small portion of the western sea jetty; and they 
have also, at Port Said, El Guisr, and Timsah, built houses, work- 
| shops, and provided plant and machinery to a large extent. 

The expenditure on work done, land purchased, houses and work- 
shops built, plant and machinery provided, amounted, on the Ist 
December, 1862, according to the statement furnished to me by M. 
de Lesseps, to 49,600,000f. (£1,984,000). This sum M.de Lesseps 
reduces, by certain deductions, to 30,500,000. (£1,220,000), which 
he takes to represent the net expenses in works and general charges. 
I give the account as it was handed to me. 


Approximate Stutement furnished to me by M.de Lesseps of the Expenses 
of the Canal of Suez up to the 1st December, 1862. 

“The report made to the general meeting of the shareholders, on 
the Ist May, 1862, shows the general state of the account of receipts 
and expenditure up to the 31st of March of that year. 

The expenses may be distributed as follows, in round numbers:— 


I. Expenses prior to the formation of the 





company, viz., drawings, travelling Francs. £ 
expenses, purchase of plant, ~ ee 2,900,000 116,000 
‘rancs. 


The Ouady estate 2,000,000 
Warehouses at Da- 

mietta ie, ove 50,000 
Ditto at Cairo... 200,000 


Il. Land, &e. 


2,250,000 90,000 
ILI. Furnishing offices in Paris and Alex- 
andria ove - « 100,000 4,000 


1V. Interest paid to shareholders aa ve -.» 7,390,000 294,000 
V. Ordivary expenses of management i 
France and Egypt... .. ++ 3,500,000 140,000 


VI. Personal expenses, and salaries of engi- 
WEOsce see wes ese ove ee cen «ecw SOO, 000 48,000 
VIL. General expenses of works, plant, com- 


missariat, and trausport wee eee ee. 22,500,000 900,000 





Total expenditure to 31st March ... 39,800,000 1,592,000 

Say see see vee eee 40,000,000 1,600,000 

At the present rate of carrying on the 

works, the necessary expenses of the company 

are about 1,200,000 francs (£48,000) a month, 

which would give from Ist April to Ist 
December 2. eve sco ove ose 00 ve 


Total expenditure to Ist Dec., 1862 49,600,000 1,984,000 
From which is to be deducted :-— 
I. The cost of land (which is Franes. 
recoverable)* ... ... ss. ese 2,200,000 
II. ‘The interest from temporary in- 
vestments of funds in hand, 
which is added to the capital 
of the company ... ... .. 6,500,000 
— 8,750,000 350,000 
Leaving the general expenses of manage- 
ment, purchase of plant, provisions, carriage, 
and works of every description, up to Ist 
December, 1862, in round numbers at eee 41,000,000 1,640,000 
The plant is represented in this Francs. 
sum by about... ...  ...  «.- 8,000,000 
To which may be added the 
cost of construction of build- 
ings, about .. 2,500,000 


9,600,000 384,000 




















10,500,000 420,000 





Net expenses in works and general charges 20,500,000 1,220,000 





Alexandria, 5th Dec., 1862. 
Delegated Administrator, 
(Signed) : 


Along the whole course of the ship canal there is no fresh water, 
| and Suez itself has to be supplied from Cairo. It is brought by the 
| railway, along which large trains, conveying iron tanks filled with 
| Water, are constantly passing. The men employed on the works 

had to be supplied from similar tanks placed at intervals along 
| the line of operations, which were filled from casks carried by camels 
| from the nearest point where fresh water was procurable. 
| The extension of the fresh water canal, from Ras el Wade to 
| Timsah, became, therefore, of great importance. The conveyance of 
fresh water from Timsah to the district intervening between that 
place and the Mediterranean, will be facilitated by the canal com- 
munication already established ; and it is intended, as speedily as 
ible, to lay water pipes from Timsab to Port Said. It is also 
important, as soon as may be, to extend the fresh water canal to 
Suez. 


T. De CHANCEL.” 








* The Ouady estate alone, let out to Arabs, has this year brought in to the 
company a net revenue of 149.000 francs = £5,960. 


Works oF THE CANAL REMAINING TO BE EXECUTED. 

These are as follows:—ist. The extension of the fresh water 
canal from Timsah to Suez. 2nd. The extension of the fresh 
water canal from Ras el Wade to Cairo. 3rd. ‘The completion of 
the ship canal between the two seas. 


1st. The extension of the Fresh Water Canal from Timsah to Suez. 

This mainly consists of earthwork. The earth is being exca- 
vated from the bed of the canal and carried to the sides. 

The length of that portion of the fresh water caual, extending 
from Timsah to Suez, will be about 80 kilometres (4) miles). M. 
Cazean, the engineer, is of opinion that, with a sufficient supply of 
men, he cau complete it by the end of May, 1883. 

When I visited this work about 9,000 men were employed upon 
it. It would require more than this number to complete it in the 
time named; but as it is important to finish it as soon as possible, it 
is the intention of the company to concentrate their force upon it, 
If the requisite number of men are supplied, there is no reason why 
it should not be completed in a few mouths, 

The estimated cost of this section of the fresh water canal 
is 3,500,000 francs (£140,000), which is based on the cost of 
— of the work already performed, and may be divided as 
under :— 








Franes. £ 
TEE: se ee. ve oe ene ow Se 100,000 
General expenses ... ... ... «.. 1,000,000 40,000 

3,500,000 140,000 


This section of the fresh water?canal passes near to, and on the 
north-eastern side of, the mountain of Geueffe, and the material of 
this mountain, which is calcareous rock, is well adapted for building 
purposes and for the formation of the sea jetties. When finished there 
will be a water communication not only from Geneffe, but «lo from 
Suez vid Timsah to Port Said. It is intended to convey the stone 
for the jetties at Port Said from Geneffe along this canal, and hence 
the importance of its immediate completion. ‘The portion of the 
western jetty at Port Said already executed has been constructed of 
stone conveyed by sea from the quarries at Mex, which is more 
costly than if the stone were brought from Geneffe. 

A collateral advantage of the completion of this section of the 
fresh water canal will be that the inhabitants of Suez and the 
shipping and the railway locomotive establishment at that place, now 
dependent on water carried from Cairo, a distance of 145 kilometres 
(90 miles), will be put in immediate connection with a fresh 
water canal from the Nile. 


2. The Extension of the Fresh Water Canal from Ras el Wadé 
to Cairo. 


The fresh water canal from Ras el Wadé to Cairo will be 90 
kilometres (56 miles) in length, and is estimated to cost 3,500,000 
francs (£140,000). ‘he company have not yet determined when 
they will commence this portion of the work. It cannot, however, 
be long delayed, because until it be completed the supply of water 
to the finished portions of the fresh water canal must be taken 
from the Nile by the existing conduits, which become dry, or nearly 
so, at Low Nile; the fresh water canal, therefore, cannot be 
perfect until it is put in proper communication with that portion of 
the Nile above the Barrage, nor indeed until the Barrage, which is 
still incomplete, is finished. 


3. The Completion of the Ship Canal between thetwo Seas. 


It will be gathered from what I have already said, that only a 
small portion of this work has been performed. Between Suez and 
the northern end of Lake Timsah nothing has been done. Between 
the northern end of Lake Timsah and Port Said the comparative 
amounts of earthwork done and to be done, as shown on cross 
sections, Nos. 3 and 4, plan No. 5, are approximately as follows : 

Cube Metres, Cube Yards. 
Earthwork dono ° . 6,000,000 (7,848,000) 
Earthwork to be done 26,000,000 (34,000,000) 


and at Port Said, as already explained, only a small portion of the 
western jetty has been executed. 

The completion of the fresh water canal to Suez, which in con- 
nection with the water communication just opened between Timsah 
and Port Said, would afford means of transit along the whole course 
of the works, as well as of a ready supply of water to the workmen, 
seems also a necessary preliminary to the construction of the greater 
work. In a district where there are neither houses, tovls, nor 
workshops, it became necessary tv incur a large expenditure and to 
occupy a considerable time in providing these requisites. 

The work of the ship canal consists of three descriptions :— 

a Earthwork to be excavated from the bed of the canal and 
sa —— to ‘mt = . 
redging in the of the caval north of Tiss ix 
Red Sea and Mediterranean entrances. ee 
¢ Stone jetties at Port Said, and stone pitching or other protec- 
tion of portions of the slopes of the canal. 

The stone jetties originally contemplated at the entrance to the 
Red Sea have been abandoned. It is now proposed to dredge a 
channel at that place of suflicient capacity for ships. This is shown 
on plan No, 2. 

A reference to the plans and sections accompanying this repor 
will enable the extent of the works to he beaer modeuined. 
Beginning at Suez, a channel will be dredged into suflicieutly deep 
water. ‘I'he mouth of this channel is to terminate to the southward 
of the entrance to the basin and graving dock, now constructing for 
the railway and steam packet traffic. ‘fhe portion to be dredged 
will average 5 metres (16}ft.) deep. 

Between the upper end of this dredged channel and the Bitter 
Lakes is a distance of 20 kilometres (124 miles), aud the canal be- 
tween these points will be wholly in excavation, varying from 9 
metres (29}ft.) to 17 metres (55jft.) in depth. 

The canal will pass through the Bitter Lakes for about 38 kilo- 
metres (23? miles). 

Between the Bitter Lakes and Lake Timsah the canal will be in 
excavation for a distance of 13 kilometres (8 miles), the depth of 
(ou iu this length varying from 9 metres (29} ft.) to 19 metres 

It will then pass through Lake Timsai: for a distance of 4} kil 
metres (23 miles), the excavation of this part deepening about 
metres (62ft.) deep. 7 

At El Guisr, which lies between Lake Timsah and Lake Ballah 
a distance of 18 kilometres (114 miles), the canal encounters the 
highest ground. The depth of the excavation between these two 
lakes will vary from 9 metres (29}ft.) to 26 metres (8aft.) 

_From the south end of Lake Ballah to Lake Menzaleh is a 
distance of 18 kilometres (11 miles), aud the depth of excavation 
between these points will average 9 metres (29}ft. ; 

The canal then passes through Lake Mevzaleh, and with small 
exceptions the ground throughout this lake is below the level of the 
sea. The distance between the south end of Lake Menzaleh and 
Port Said is 32 kilometres (20 miles), and the depth of excavation 
W ill average 7} metres (242{t.) this 

The works at Port Said (see plan No. 3) will consist of a basin 800 
metres (875 yards) square, and of an eastern aud a western stone 
jetty extending into the sea. The eastern jetty will be 3,300 metres 
aed ye30 = the coast line, and the western jeity 2,300 
i S$ (2,515 yar ong, audt istance between the two is 
pep a (ant om Z) he distance between the two is to be 

The channel between these jetties is to be dri dged to a depth 

averaging 3} metres (11} feet) below the present surface. 
_ The canal between Suez and the Bitter Lakes was oricincily 
intended to be 100 metres (328ft.) wide, and ciglty metres (2023 it.) 
wide between these lakes and the Mediterranean. The width 
between the Bitter Lakes and the Mediterranean is now iuteuded 
to be 58 metres (190it.). The reduced width between the 
Bitter Lakes and Suez is not yet determined upon, but it will 
probably be eighty metres (262}it.) ’he length of the canal, from 
sea to sea, will be 145 kilometres (90 miles). : 

If the canal had been constructed of the original dimensions, th» 
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uantity of work to be performed would, according to the report of 


yo International Commissioners, have been as follows :— 


1, Sar Canat.— 


Cost of each 
Work. 
J.c.  Franes. Francs. 
Dry earthwork, 46,000,000 cube metres, at 0.67 50,820,000 
(60,168,970 cube yards) 
Earthwork 2 50,177,926 cube metres, at 1.00 50,177,926 
under water, } (65.633,786 cube yards) 
Stone pitchings, 496,364 cube metres, at 8.00 3,970,912 
(649,254 cube yards) 








Fixing dunes and for ferries... ... .. 400,000 einai 
Total shipcamal ... ... 0 .. ‘ (£3.414.398) 
2. Fresh Water CANAL... o 9,000,000 
(£360,000) 
8. HaBBOUR OF Saip... 2. coe cee cee oe cee §=—- 21,059,075 
(£842,363) 
Bn ee a na 1,589,120 
(£63,564) 
eS ee 8,649,462 
(£545,982) 
6. MisceLtangcous Wokks — 
Including lighthouses, harbour lights, beacons, work- 
ing stock for quarries, tuols, &c., storehouses, 
buildings, hospitals ... ..0 see see eee eee 2,335,000 
(£93,400) 
Total of works for constructing the cavals 128,001,595 
(£5,120,063) 
7. Accessory Works— 
Including fixing the dunes, cultivation of grauted 
lands, electric telegraph, steam towing stock, : 
careening and refitting dock 1... ee 18,830,000 
(£634,000) 
Total estimated expenditure on works | 143,851,595 
(£5,754,063) 
To THIS HAS BEEN ADDED, IN ORDER TO DETEKMINE 
THE ACTUAL EXPENDITURE: 
Expenses. of administration, estimated at 2! per be iad 
cent. on the capital 2... 0. sor nce cee ove 3,578,164 
(£143,127) 


A sum for omission and casualties, estimated at about 
10 per cent. of the expenditure, according to the - 
estimates “> co os . am 14,570,241 

(£582,510) 

162,000,000 

£6,480,000) 


Grand total of expenditure for the works 


Leaving for the payment of 5 per cent. on the capital, 
during the execution of the works, and for the 
formation of accessory establishments destined 
to augment the profits of the company ... ... 38,000,000 


(£1,520,000 


200,000,000 
(£8,000,000) 


Boriugs have been taken at distant intervals along the whole line 
of the canal, and these, as faras they go, show that the excavation 
will be through sand, argillaceous sand, or clay. Persons, however, 
who are conversant with engineering works know what little confi- 
dence can be placed in borings unless they are taken very frequently, 
and even then they sometimes lead to fallacious conclusions. Should 
it happen that rock be encountered instead of sand and clay in any 
of the piaces intervening between the spots where the borings were 
made, then the excavation of such material under water would be 
at least twenty times as costly as dredging clay or sand, and would 
not only augment the cost, but would extend the period of completion 
and add to the difficulty of execution. But the existence of rock will 
be of no important consequence where the excavation can be 
executed dry, that is to say, by open cutting ; for the uses to which 
stone on the spot could be applied, unless it should be met with to a 
much greater extent tian ] think probable, would compensate for 
avy increased cost of excavation. 

In the description T have given of the general outline of the coun- 
try I have pointed out the rocky promontory which, starting at 
Cairo, and on the shores of the Red Sea, projects itself in a very 
visible manuer as far as Geneffe. As 1 passed the mountain of 
Geneffe I saw evident signs of its rocky routs extending eastward 
beneath the covering of sand towards the course of the canal. 
‘Therefore between Lake Timsah and Suez it is possible that beds of 
rock underlying the covering of sand may be met with. 

It appears to have been in contemplation to execute some of the 
excavation between Lake Timsah and Suez by dredging. So much 
of the sea entrance at Suez as lies under the sea level must be so 
performed. Wheu, however, the fresh water canal is completed 
to Suez and to Cairo,* a water communication will be 
established with Port Said sufficient for the transit of ma- 
terials, and there will be no reason whatever why the whole of 
the excavations required to form the canal between Lake Timsah 
and the margin of the Red Sea should not be executed in the usual 
manner without having recourse to dredging. 

I am of opinion that this portion of the canal ought to be executed 
by open excavation, for two reasons—firstly, because the contingency 
which I have pointed out of having to excavate rock under water 
would thereby be avoided ; and, secondly, because, having regard to 
the time of completion as well as to probable cost, there is already 
such a Jarge amount of excavation to be performed by dredging 
between Lake Timsah and Port Said, and at the sea entrances, as to 
make it very desirable to execute the remainder of the work by open 
excavation. 

It does not appear that, between Lake Timsah and Port Said, any 
great risk will be run of encountering rock withiv the depth to which 
the dredging will have to be carried. 

As regards the passage of the canal through the Bitter Lakes, I 
may observe that those Jakes, when filled with water, will present a 
surface 40 kilometres (25 miles) long, and about 8 kilometres (5 
miles) broad, and I thiuk it will be necessary to eubank the canal 
through that portion of the lakes in which excavation will be needed 
to form the canal of the requisite depth, for otherwise there might 
be difficulty in confining ships to a uarrow channel, sunk below the 
bottom of the lekes, in a situation where the expanse of water, and 
consequent exposure, would be so great as it will be in these lakes. 

It was a question discussed by the International Commissioners, 
whether, throughout the whole extent of the Bitter Lakes, one side 
of the canal should not be embanked. If such a work be required, 


Total capital of the company... 





| 


it would be needed only to protect the shipping from the winds; | 


and the practical working of the canal will aldhe solve the question 
whetier, and to what extent, protective works, beyond those | have 
already suggested, may be needed. 
that the wiser course to pursue will be, to reckon ou expenditure tu 
this respect, and toassume that the caval, to be pertect, will require 
euiding and protecting works of some kind through the whole vf 
the Bitter Lakes. ‘The execution of these works is only a question 
of cost, and involves no other difficulty. i 


The estimaie of the International Commissioners for the whole | 
undertaking was, as has already been stated, 200,0U0,U0U francs, or | 


£8,000,000, 

Ey reducing the width of the canal between the Red Sea 
and the Bitter Lakes from 100 metres to 80 metres, and from 
OU metres to 58 metres between the Bitter Lakes and Port Said, 
20,000,000 cube metres (32,700,900 yards) of : wil! b 


saved. 


earthwork 





* I say to Cairo, because without this the canal would be short of water in 
Gly Weather. 


| 


On the other hand, Iam of opinion that the slope of the ship 
canal below sea level, which is proposed to be 2 to 1, is insufficient ;. 
and I think that the benching, intended to be two metres wide, 
upon which it is intended to place the stone rubble for protecting 
the sides of the canal against the wash of the water, is too narrow. 
I think the canal, below the water line, will require a slope of at 
least three to one, and that the benching on each side should not 
be less than five metres (16}ft.) wide. 

This alteration would reduce the saving of earthwork before 
mentioned to 12,000,000 cube metres (15,696,000 cube yards), 
amounting to 12,000,0U0 francs (£480,000). 


(To be continued.) 





NorrHerN or Buenos Ayres Ramway.—The report of the 
directors of this company states that the works are proceeding 
rapidly towards completion. he road had been recently opened to 
Los Olivos, leaving only two statious further for construction to San 
Fernando. The rails for the entire line have been shipped, and a 
considerable portion of them has arrived at Buenos Ayres, together 
with the materials and carriages for the tramway. The connection 
between the railway and the city by means of this tramway will be 
shortly completed. The returns of traffic from the Ist of January to 
the end of May last amount to 338.947 dols., which the directors 
state must be regarded as highly satisfactory. The sum of £59,120, 
upon 8,061 shares, has been paid up in anticipation of calls. The 
directors state that payments in full may now be resumed by the 
shareholders, and that they regard with much interest the recent 
grant of the concession for the projected railway from Rosario to 
Cordova, as it is calculated to add materially to the traflic of the 
Northern Railway, the latter running from Buenos Ayres towards 
the mouth of the river Parana, on which the city of Rosario is 
situated. The balance-sheet to the 30th of June shows an expen- 
diture on capital account of £177,950. 


ExtraorDInary Enpurance or A 13-1x. Cast Inox Gux,—The 
first 13-in. Dahlgren gun made by the Builders’ Iron Foundry; 
Providence, R. I., was subjected, during last week, by agents of the 
Government, to the most severe powder test ever applied to apy yun 
in this country, if not in any country. It burst on the 26th ult., 
at the 178th round. The gun in its finished state weighed 36,000 lb. ; 
and the test applied was 301b. ef power for the first 10 rounds, 40 1b. 
for the second 10 rounds, and-39 lb. for the remaining 158 rounds. 
The powder employed was much finer than is used in service, 
avd of course its explosive power was proportionately greater. 
The 15-in. guns on board the Monitors were tested with 
30 Ib. of powder, and have never been used with a larger charge 
than that; but deeming it necessary to use heavier charges behind 
solid shot of the great weight used in these guns, this gun was made 
of greater proportional weight of metal than the 1)-in. gun. The 
ball used at each charge weighs about 350 lb., and exactly fits the 
bore. This gun was tested at the risk of the Government, and the 
company which made it have orders to proceed with the manufacture. 
‘They have already cast two others of the same size. No one was 
injured by the immense fragments which blew off when the gun 
burst.—Scientific American. 

Tue American Steam Fire Enxorve.—On Saturday the American 
land steam engine, Manhattan, was publicly tried in the Shadwell 
entrance of the London Docks, in presence of several distinguished 
persons and the representatives of various fire offices. Mr. Van 
Tine, Mr. Jones, and Mr. Evans, with Engineer Collins, all of the 
* American delegation,” were in attendance, as well as Captain 
Shaw, the Superintendent of the Fire Brigade. The fire 
in the first experiment was lighted at 1.20 pm, and in 
10 min. 38 sec. the engine started at a pressure of 331b. of 
steam. ‘The pressure in 14 min. 5 sec. rose to 141b. In 
14 min. 40 sec the engine was stopped to adjust the nozzle, and in 
1 min and 24 sec. she was started again and threw the water horizon- 
tally through an inch-and-a-quarter nozzle to a distance of 189ft. 
Towards the end of this trial the boiler was found to leak so much 
that the fire had to be drawn, so as to see if the leak could be found. 
The fire was afterwards relaid, and the engine again set to work, 
and threw the water a foot beyond the formerdistance. The engine 
then sent a vertical jet through the same nozzle, but the leak 
increased to such an extent as to render il necessary to discontinue 
the experiments. The engine had been hastily repaired after the 
accident it met with at the Crystal Palace, where the damage done 
turned out to be more serious than was at first expected. 


Camsringe University OsservatTory.—It appears that the meridian 
observations made at this establishment during the past twelve 
months comprise, in addition to those of the fundamental stars, 
observations of the stars which were used for comparison with comet 
2, 1861, and comet 2, 1862; observations of the sun near the summer 
and winter solstices, and theau'umnal and vernal equinoxes; obser- 
vations of the planets Jupiter and Neptune, and circle observations 
of Mars and of the stars selected by Dr. Winnecke to be compared 
with the planet in declination, with a view to the determination of 
its parallax. The total number of transit observations since 
the date of the last annual report is 924, and the number of 
circle observations 656. The equatorial observations comprise 
a series of observations of comet 2, 1862, and comets 2 
and 3. 1863, and a series of comparisons in R.A. between 
Mars and neighbouring stars, taken on both sides of the meridian, 
accordivg to the plan described by the Astronomer Royal in tbe 
monthly notices Charts drawn on alarge scale were prepared of 


all the stars near the path of Mars, which are contained in Dr. | 
Argelander’s valuable survey of the northern heavens, and the stars | 


of comparison were selected from these. The weather was un- 
favourable during the course of these observations, so that, although 
they were made on twenty different nights, not more than seven 
sets of corresponding morning and evening observations could be 
obtained, in which 49 comparisons were taken on the eastern and 48 
on the western side of the meridian. The total number of these com- 
parisons of Mars with neighbouring stars amount to 192, of which 
124 were taken on the eastern and 68 on the western side of the 


meridian. A few observations have been made of occultations of stars | 


by the moon and of eclipses and other phenomena of Jupiter's satel- 
lites. 
some of the instruments. The old lever counterpoises of the transit 


| instruments were removed some years since by Professor Challis, and 

were replaced by spring counterpoises in orderto allow the use of | 
micrometer microscopes adjusted for viewing dots placed on the end | 
of the pivots so as to afford means of eliminating any errors arising | 


from the form of the pivots. The spring counterpoises, however, 
acted in an unsatisfactory manver, as the pressures which they exert 
are continually varying with changes of temperature. Professor 
Adams has therefore removed them and restored the lever counter- 





Several new arrangements have been made in reference to | 


poises ; the apparatus for examining the form of the pivots may now | 


be used, however, while the counterpoises are in action, The pen- 
duluin of the transit clock has been put in good order. In conse- 
quence of the varying length and weight of the declination, rodsof the 


rKs, | | Nortuumberland equatorial corresponding to different north polar. 
lam of opinion, nevertheless, | 


distances, aseries ot adjustable weights bas been introduced, by means 


ot which, for any given value of north polar distance, the instru- | 


ment may be very uearly Lalauced in all positions. Four new 
verniers have also been introduced for reading off the hour circle uf 
this instrument. Some alterations have been made at the eye end of 
the Northumberland telescope, in order to render it possible to use 
eye-pieces, giving a larger field of view, and a small position circle 
has been ag to the finder, so as to give the means of measuring 
approximately angles of position. On the Jones equatorial being 
dismounted, for the purpose of being examined, several of the springs 
which relieve the pressure on the lower pivot were found to be broken, 
which materially interfered with the freedom of motion of the 
instrument about its polar axis. The microscopes were also out of 
order. ‘he instrument hu» uow been put into working order by 
Mr. Simms, aud some amendments have also been introduced into 
9s dome. The Graham clock bas been thoroughly restored by Mr. 
‘rodsham, 





McINNES AND PRENTISS’ DISTILLING AND 
TREATING PETROLEUM. 


Tuts invention, by J. F. McInnes, and E. F. Prentiss, of Liver- 
pool, hes for its objects the distillation and treatment of petroleum 
and other like oils by a continuous process, and in a film or shallow 
layer or layers, and consists in evaporating the oil upon a series 
of heated inclined planes of various temperatures, and which 
surfaces should be covered or partially covered with a layer of cast 
iron filings, borings, or turnings, or any other suitable metal, or 
other good conductor or conductors of heat, to increase the heated 
surfaces into which the oil to be distilled is brought into contact. It is 
also proposed in some cases to use a thin layer or stratum of mineral 
or vegetable charcoal, lime, burnt clay, sand, or other deodorising or 

rtially deodorising and purifying material, resting upon the heated 
inclined planes. Each of these heated inclined planesare enclosed in or 
form the bottom of an air-tight vapour chamber (as hereinafter 
explained). The gases from each of the vapour chambers are 

through suitable pipes or passages to the condensers, which 
may be of any suitable kind ; but it is preferred to use the system of 
condensers described in the specification of Mr. Prentiss and 
Mr. Robertson, of Liverpool, and for which they obtained a patent, 
dated 3ist July, 1862, No. 2170. And in some eases, to facilitate 
evaporation, an air-pump is used in connection with the coudensers. 

The inclined planes may be heated by steam, superheated steam, 
hot air, or by sand baths having flues passing therethrough, as_here- 
inafter described. And after the oil has been passed over the heated 
surfaces before described the residue is conveyed into an evapora- 
ting vessel of a peculiar description heated by steam, superheated 
steam, hot air, oc both, or by a naked fire. In tho early stages of 
evaporation the hot water may be used as the heating medium. 

An apparatus, constructed according to this invention, may con- 
sist of any number of rectangular or other suitably shaped boxes or 
chambers, formed of cast iron or other suitable material, each, say, 
10ft. long by Sft. wide, and from liv. to 14in. deep. Some of 
these boxes are cast or formed with a double bottom for the 
admission of steam or heated air between the upper and lower 
bottom plates. The upper plate of the bottom is constructed so as to 
form a longitudinal inclined plane at a sight angle to the 
horizon, and when formed of cast metal the upper and lower 
plates are connected by a number of vertical st id pieces, or lon- 
gitudinal or transverse vertical feathers, to int vase the strength 
to resist the required pressure. The other b xes or chambers 
are cast or formed with a single bottom, incl.ved at an angle 
similar to the upper plate of the double-bottom 4 vessels described. 
The single-bottomed chambers are mounted uvou sand baths heated 
by brick flues. 

This part of the apparatus is arranged as follows : —Suitalle brick 
or tile hot-air flues are constructed on the foundation, aud which are 
packed in with sand or other suitable conductor of beat, upon which 
is placed the first of the single-bottomed chambers, which is closed 
in at the top by a suitable metallic lid bolted down so as to make a 
perfectly air-tight joint; or the sides, top, and bottom may be formed 
in one piece. On the lid or top of the first chest a second bath, heated 
by hot-air flues, is constructed to receive a second single- bottomed 
chamber, the inclined bottom running in a counter direction to the 
first, and so on to any required number. 

The hot-air flues are provided with dampers to regulate the amount 
of heat, and the upper and lower sets of flues may communicate 
with each other, or otherwise as may be found most convenient. 
Again, above these single-bottomed chambers are mounted 
any required number of double-bottomed chests, taking care that 
the inclined bottoms fall in alternate directious. The lower boxes 
are heated from a furnace placed in any convenien¢ position, but 
avoiding a too close proximity to insure safety, The upper chambers 
are heated by hot air, steain, superheated steam, or hot water passing 
through the cavities between the upper and lower plates of the 
double bottoms, hot water being preferred forthe upper vapour chost 
which is enclosed on the top with plain lid, bolted down to make an 
air-tight joint; or a double lid may be used to allow heat to be 
=— above in the same way as below. ‘This upper chest is 
bolted to the other immediately. below it by screw bolts pas ing 
through external flanges, cast or formed near the lower edge of the 
upper chamber and near the upper edge of the next chamber, avd 
so on through the whole series of double-bottomed chests, by which 
arrangement the bottom of each chamber forms a heated top for the 
one immediately below it. The second and third chamber it is pre- 
ferred to heat by steam, and the remainder of the double-bo:tomed 
vessels by superheated steam; but the mode of heating will entirely 
depend upon the substance to be operated upon. Each vapour 
chamber should be formed with a port opening at each end toobtain 
ready access to the interior for introducing and withdrawing the 
charcoal or other deodorising and purifying substances or heat-con- 
ducting material ; suitable air-tight covers being used to close these 
openings during the time the apparatus is in operation. 

The oil or other liquid to be operated upon is conveyed from a 
tank or other vessel placed at a higher level than the upper 
vapour chamber, and into which it is carried by a pipe, which, at 
the portion within the chamber, is discharged through a pipe 
perforated in the side to allow the oil to fall unto the upper end of the 
bottom of the chamber, when it gradually descends down the bottom, 
passing through the charcoal or other substance until the portion 
which is not evaporated arrives at the lower end, where it passes 
through an 8-pipe, in at the upper end of the vapour chamber im- 
mediately below it, and so on through the whole series until it 
arrives at the last, from whence any residue then remaining is con- 
veyed through a pipe to an evaporating vessel of a peculiar con- 
struction placed at a considerable distance, and there to be further 
treated. ‘he —— are so arranged that the residue may be 
entirely drawn off, or a portion retained, as may be found most 
advantageous. ‘I'he evaporating vessel last alluded to consists of a 
spherical, vertical, cylindrical, semi-spherical ended metal vessel, by 
preference fortned of cast iron, and in one piece, having a man-hole 
at the top and an internal cylindrical open-topped pipe extending 
from the bottom vertically upward for a given distance, and into or 
on to which is titted a sliding tube capable of being elevated or 
depressed any required distance above the stand pipe, to which 
it is fitted by means of a screw, or in any other convenient 
way. This stand pipe is used to draw off the vapour from or as 
near the surface of the contents of the still as possible, from whence 
they are conveyed through a pipe to the condensers. This veseel 
can be heated by a nuked fire, or may be surrounded by a jacket for 
heating by steam or superheated steam, and which jacket may also 
be surrounded by « beated air chamber or flues. 

In some cases in order to further increase the surface over which 
the oil or other liquid to be operated upon has to travel, one or more 
plates of metal are placed within the vapour chambers ; these plates 
having their longitudinal edges turned up, and are placed in an 
inclined position, 

Jn some cases, it may be found more convenient to form the rect- 
angular part of the apparatus into more stacks than one, as 
described, and the pipes for the couveyance of the oil or other 
liquid from vapour chamber to vapour chamber can be arranged 
that one or wore of ihe chambers, as desired, can be cut off. An 
iu some cases it may be desirable to fit supply pipes to more of th 
vapour Chambers than the upper one, Aud the patentees have also 
found it of advantage to introduce a jet or jets of steam into one ¢ 
more of the vapour chambers during the evaporation of the oil. 

Fig. 1 is a transverse sectioual elevation of one modification of the 
improved distilling apparatus; Fig. 2 is a longitudinal vertical 
section of the double-bottomed boxes «r chambers (e, c!, «*, o, ec) 
into which the oil or other substance to be operated upon first eniers, 





and which chambers are kept at a temperature of from 140 deg. to 
35u deg. Fab., by means of hot water, steam, or hot air, introduced 
between the upper and lower plates of the double botioms, when the 
oil or other liquid being operated upon, which is not volatilised at 
the temperature at which this first set of chambers are kept, escapes 
through the S-pipe g into the supply pipe & into the first of the second 

Feo ect by hotair: Fie. 3 is 


series of chambere, which it is propose 














J; vapour pipes (shown broken off), connecting the chambers 


Jy taps for regulating or cutting oft the supply; 4, junction pipe con- 
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a longitudinal elevation of one of the second series of chambers L 
aud hot air tlues m, the evaporating chamber being seen with two 
longitudinal shelves or trays to increase the surface over which the 
vil or other material to be operated upon has to travel ; and Fig. 4 is 
a plan of the hot-air flues used for heating the second series of 
evaporating chambers. 

A, tank for containing the supply of oil or ‘other matter to be 
pe pen upon, and is connected by B,a pipe, toc, c!,c?, c3, c', a series 
of evaporating chambers, which should beof cast iron, the upper and 
lower plates of the double bottoms being connected by d, stud pieces 
or pillars to insure ¢trength and counteract tre pressure of the steam ; 
e, perforated pipes within the distilling chambers for spreading the 
material to be operated upon over the top of the inclined planes; 


with condensers of any convenient form, and through which the 
vapours generated iu the various chambers are conveyed to the con- 
densers; g, pipes through which the unvolatised oil or other liquid 
passes into A, stand pipes, and thence'through i, branch supply pipes; 


necting the first series of vapour chambers through the branch supply 
and discharge pipes. L, L', L?, L3, and L‘, the second set of 
evaporating chambers which are heated by means of m, hot-air flues, 
which receive their suppply of rarefied air from a furnace placed in 
an out-building or in auy other convenient situation so as to ensure 
safety to the premises in which the manufacture is carried on; 2, 
steam supply pipes; p, waste pipes; q, longitudinal inclined trays to 
increase the surface over which the material to be operated upon has 
to travel: the longitudinal edges of these trays are turned upward, 
so as to prevent the oil or other liquid from falling over the edges, 
and these trays, as well as the bottoms of the chambers, may be fitted 
with 7, transverse ribs attached to the upper surface and 
extending from one vertical side to the other, and with ¢, transverse 
bars,which also extend from side to side of the trays and sloping bottoms 
of the chambers, but which are not in close contact. The object of 
these ribs and bars (r and ¢) is to prevent the surface of the liquid 
from passing to the lower end of the chambers or trays before it has 
been fully acted upov in the several chambers ; u, junction pipe for 
conveying any oil or other substance remaining in the second series 
of evaporating chambers into the body of v, a spherical still, which 
consists of w,a sphere of cast iron surrounded by 2, another sphere 
of wrought iron of large dimensions, so as to form a chamber for 





{LEE 


if 





























superheated steam between the outer surface of the inner shell and 
the inner surface of the outer thell of the still; ya vertical stand 
ipe, in which slides z, a tube, which is actuated by z', a vertical rod, 
Che object of this sliding tube is to allow the vapours of distillation 
to escape from as uear the surface of the liquid as possible, the 
vapour passing through «a, branch pipe, to b,a worm condenser ; c, 
man-hole; a', tap for discharging the still ; a*, vertical glass gauge 
to indicate the height of the contents of the still; 4’, hot-air flues 
surrounding the spherical still, to keep up the temperature of the 
superheated steam ; c!, lugs for screwing the end on vapour chambers 


4e 

The mode adopted for treating the oil or other substances to be 
operated upon for the purpose of obtaining products therefrom is as 
follows :— 

The oil or other substance to be distilled is placed in the cistern A ; 
the tap on the supply pipe I is then turnedjon, when the oil or other 
liquid passing through holes in the horizontal pipe e within the 
first evaporation chamber c is equally distributed over the upper end 
of the bottom of the chamber, when it gradually descends to the lower 
end, The vapour generated passing out through the pipe f, where 
the products of distillation obtainable at the temperature at which 
tue first box is kept are condensed, and the remaining oil or liquid 
passes from the first chamber through the S-pipe 4g, and 
through the stand pipe # and the supply pipe i into the 
second evaporating chamber, which is constructed and fitted in 
the same way as the one immediately above it, except that their 
inclined bottoms fall in opposite directions : this second chamber is 
kept at a higher temperature than the first, and so on through the 
whole of the stack to the last box c!, whence the unevaporated 
residue passes to the second stack of evaporating chambers 
heated by hot-air flues, where it passes from box to box 
in the same way as in the first stack of vapour chambers 
heated by steam, and the vapours of the several chambers con- 
densed in the same manner; after which any residue remaining 
is conveyed through a junction pipe to the globular still, which is 
heated by superheated steam and hot air or naked fire, the vapour 
passing through the slide pipe 2, vertical stand pipe y, and branch 
pipe a to the condenser 6. Any residue remaining in the still 
may be drawn off by closing the tap on the supply pipe and 
opening the discharge cock ou the outer end of the horizontal pipe 
ata, 
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This invention, by Messrs. Ramsbottom and Hacking, of Accring- | 
ton, relates to fluid meters, and consists in improved arrangements or | 
contrivances for increasing the simplicity of their structure and | 
their accuracy of registration. The racked piston rod is dispensed | 
with in those meters distinguished as the tumbler class, they sim- | 
plifying their construction 

Fig. Lis a vertical section of one arrangemert of the improved 
fluid meters; F igs. 2, 8, 4, 5, aud 6, views of parts and modifica- 
tions of the same; Fig. 7 a section of a bellows piston adapted for 
measurivg atriform fluids; and Figs. 8 and 9 are views of improved 
modes of actuating flat valves for duid meters. 


AND: HACKING’S 





WATER METERS. 
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A vertical support or pillar N, is erected on the top of the cylinder 
cover Y,asshown. Through this pillar there is a hole or cavity 
which acts as a guide for the piston rod, and through a slotted por- 
tion of the pillar marked Z in the plan, Fiz. 6, a projecting piece K 
attached to the top of the piston rod protrudes. This projecting 
piece carries an antifriction roller L on one side and a plate W on 
the other, containing a curved slot. The rollers acts upon a tumbler 
A and raises it over its centre, or compresses a spring S, 8, Fig. 5, 
for the purpose of effecting an immediate reversal of the valve HP. 
‘The slotted enrve is to transmit the whole motion of the piston, or 
the amount of water displaced by each stroke thereof, to the indica- 








ting apparatus, whether such strokes under different velocities of ‘ 
outflow be of equal or unequal length. 

The tumbler A is constructed of twoarms, which embrace the 
two sides of the pillar N, to which they are attached by pivots P and 
P?, and are connected at their extremities by a weighted head which 
passes over the top of the pillar during the reciprocating action from 
one side to the other in the path indicated by the dotted lines in Fig. 
4. A friction brake G, regulated by a spring H, is used to diminish 
concussion when the weight is greater than the friction re~ 
quired to be overcome in changing the valve. The valve E, 
which may be either of the plug and socket form or a 
flat valve, is suitably arranged to avoid concussion or interrupted 
flow by the ports F being made larger than the midfeathers 
which cross or intersect them. The valve spindle d? carries 
asmall taper surface, which is ground toa corresponding recess 
in the stuffing box or upon a bush placed therein, in order to obtain 
a fluid-tight joint with diminished friction and little or no additional 
packing. This valve spindle carries the reversing catch R, Fig. 1, 
which is actuated by the projecting portion of the tumbler. The 
pivots P and P2, Fig. 1, are formed so that the tumbler moves upon 
them, and the pivot P? also supports two radial arms, or, what is 
equivalent to them, a plate T, which carries two projecting pins, 
one working within and receiving motion from the slotted plate W, 
and the other imparting this motion to the indices N? by means 
of the ratchet wheel R*, and catches V, working in its teeth. 
The pillar and the other appliances are erected mainly on the cover 
of the cylinder in which the piston O moves, the base of the 
pillar serving the purpose of a giand for the piston rod, and the 
bored recess a guide for the same. The sides of the pillar are 
supports for the tumbler, and the slot and sides are guides 
for the projecting piece on the top of the piston rod. The piston is 
intended to be constructed in various ways. Where the fluid is 
water and the temperature low, the piston may be the usual leather 
cupped one, with this difference, that a recess is formed in the cup 
bearings or piston flanges B?, Fig. 1,and a number of apertures 
made to communicate with the said recess and the body of the 
cylinder, thereby admitting the pressure of the water betwixt the 
flanges and the cupped leathers to enhance the efficiency and trust- 
worthiness of the piston. 

Where hot water is intended to be measured, such as the feed 
water for steam boilers, a brass or other metallic piston will 
be preferable; and where gas, air, or other aeriform fluids are to be 
measured, a bellows-shaped piston, as shown in Fig. 7, may be used, 
This piston works with diininisbed friction, and lias one of the ports 
F leading inside the bellows and the other outside. 

Fig. 5 shows a modification or arrangement of the invention where 
a quicker oction of the piston is required. A spring 8, S, is screwed 
to the cylinder cover, and carries near its other extremity an anti- 
friction roller L', A double trigger, supported on its centre pin at 
I, also carries a similar roller L*?, and as the projecting roller L cn 
the piston rod B travels in the slot of the pillar until the trigger is 
raised beyond the perpendicular, the spring has thereby become su 
compressed, and the positions of the roller on the trigger, and the 
roller on the spring, so relatively altered, as to cause the spring to 
reverse the position of the trigger, and also the valve with which it 
is connected. 

Fig. 8 shows an arrangement for actuating a flat valve by the two 
lip-shaped pieces attached to the reversing shaft D?. But for the 
convenience of constructing the feed and exit ways in a right line 
with each other it may be desirable to move the valve also in a right 
line parallel to that of the reversing shaft : the reversing motion is 
then obtained in the following manner:—To the reversing shaft 
passing through the valve box is attached a propeller-shaped blade 
or screw, as shown in Fig. 9; a partial rotation of the biade or 
screw gives progressive motion to the valve through the medium of 
antifriction rollers attached thereto. 

An additional chamber is also constructed at the back part of the 
valve box into which the fluid passes in its way from the meter, 
so that the water enters on one side of the valve box at right angles 
to the valve shaft, and escapes at the other side directly opposite 
from the receiving chamber before mentioned. A cap, S', Fig. J, 
screwed to the cylinder top, covers all the above parts, 

The action of the meter is as follows :—The fluid passes the inlet 
to the valve and cylinder, and by its pressure puts in action the 
piston, thereby displacing the fluid on the opposite side, from whence 
it is free to escape through the outlet ports of the valve and pas- 
sages. When the piston has nearly completed its stroke in either 
direction, the valve ports require to be changed to reverse the 
stroke of the piston, and as it is requisite to do this as quickly as 
possible, and in such manner as not seriously to affect the 
regularity of the outflow, an amount of accumulated power must at 
this point be brought into immediate operation, either in the form 
of a raised weight or a compressed spring, or other means corre- 
sponding thereto, if the meter be single- acting in its principle. The 
tumbler A is such a weight, and the spring S, 8, and trigger, Fig. 5, 
an equivalent thereto, and when the piston in Fig. 1 has nearly ter- 
minated its stroke upwards or downwards, and, by means of the 
projecting piece aud roller, raised the tumbler to the perpendicular, 
a slight additional motion or pressure on the trigger-shaped projec- 
tion now carries the weighted head over the top of the pillar, 
avd it falls to the other side, and, coming into contact with the 
catch ou the valve spindle, reverses the valve, and thus the 
motion is continued while the supply is maintained. The spring and 
unweighted trigger shown in Fig. 5 perform a similar duty to that 
just described. 

‘The slotted curve in the plate W, Fig. 2, transmits the amount of 
displacement performed by each stroke to the index, where it is duly 
recorded, 





Tue Cost or tur Armstroncs.—It appears from a parliamentary 
return that the Armstrong guns supplied by the Elswick Ordnance 
Company to the Government have cost in all £394,660 6s. The guns 
supplied from Woolwich have cost £445,205 7s. 9d. The Armstrong 
shot and shell, including fusees, supplied by the Elswick Company, 
cost £414,194 5s, The shot and shell supplied from Woolwich cost 
£142.50 8s, 7d.; making a total (which we may remark, is exclu- 
sive of any expenditure which may have been incurred for machinery, 
alterations, repairs, and fittings required for the manufacture cf 
-Armstroug guns) of £1,396,990 7s. 4d. 

Trarric Revurns.—The traftic receipts of railways in the United 
Kingdom amounted, for the week ending the 18th July, on 10,843 
tiles, to £618,275, and’ for the corresponding week of last year, on 
11,104 miles, to £610,020, showing an increase of 439 miles, and of 
£8,255 in the receipts. ‘The gross receipts on the following 15 rail- 
ways amounted, in the aggregate, on 7,631 miles, to £494,690, and 
for the corresponding week of 1862, on 7,373 miles, to £495,171, 
showing an increase of 258 miles, and a decrease of £481 in the 
receipts. The decrease on the Great Eastern amounted to £381 ; on 
the Great Northern to £2,762 ; on the Great Western to £2,285; on 
the London and North-Western to £2,473; on the Lond on, Brightou, 


j aud South Coast to £1,749 ; on the London and South-Western to 





£641; aud on the South-Eastern to £1,593—total, £11,884. But 
from this must be deducted £1,195, the increase on the Caledonian ; 
£510 on the Great Southern and Western ; £4,205 on the Lanca- 
shire and Yorkshire; £78 on the Manchester, Sheffield, and Lincoln- 
shire ; £1,618 on the Midland; £1,187 on the North British, and 
£2,810 on the North-Eastern and Stockton and Darlington, together 
£11,403; leaving the decrease as above, £481. The goods and 
mineral traffic on those lines amounted to £219,409, and for the 
corresponding week of 1862 to £212,585, showing an increase of 
£6,824. The receipts for passengers, parcels, &c., amounted to 
£275,281, against £282,586, showing a decrease of £7,305, the compa- 
parison being with an International Exhibition week of last year. 
‘The traffic receipts on 63 other lines, amounted, on. 3,212 miles, to 
£123,585 and for the corresponding week of last year, on 3,031 
miles, to £114,849, showing an increase of 181 miles, and of £8,736 
in the receipts. Tie total receipts of the past week show an 
increase of £7,580 as compared with those of the preceding week, 
ending the llth inet. 











Jury 3', 1863. 
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BLAKELY’S BREECE-LOADING ORDNANCE. 
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Tue object of the first part of these improvements, by Captain 
Blakely, of the Army and Navy Club, is that the epening of the 


breech or separation of the breech-piece from the barrel may be | 


effected by the act of firing, so that the firing of one charge will, 
in addition to throwing the projectile, open the parts and leave them 
in a position to receive a fresh charge. For this purpose the breech- 
piece projects into the barrel, and is retained in position by weight 
or elastic pressure a to the power exerted by the pressure 
of the charge in firing. The firing causes the propulsion of the 
projectile, and at the same time the recoil of the breech-piece, thus 
opening the parts for the supply of a fresh charge. The breech- 
piece enters the barrel to an extent sufficient to insure it not leaving 


the breech end thereof until the shot or shell passes out of the | 


muzzle. Holding means retain the parts when opened. 

Fig. 1 shows a side view, and Fig. 2 a plan of a gun and parts 
connected with it according to this part of the invention a, a, 
being the body or barrel of the gun, supported by the trunnions 
a', a', in the carriage 6. The dotted lines a*, a, indicate the bore 
of the gun; ¢ is the breech-piece, which is formed to enter the 
breech end of the gun, and, according to this part of the invention, 
the breech- piece is affixed to or otherwise forms part of the block d, 
which has a groove formed in each side of it to receive the rails e, e, 
projecting from the end of the gun a, by which the block d, with 
the breech-piece, is supported, so as to becapable of sliding to and 
from the breech end of the gun, and in a line with the bore of it. 
The block d has a tendency to be drawn towards the barrel of the gun 
by means of a weight ; which in combination with springs are 
connected to the block d by chains g, g, (or it may be by other 
suitable means), one end of each of these chains is connected to the 
weight /, and thence passing overa pulley A is conuected at its other 





end to the block d, as shown. The oy on | serves also as a plat- 
| form or table for the support of the fresh charge and projectile | 
previous to its being driven into the gun, and, by preference, 
a fresh charge is placed on this table, whilst the weight of 
that table is holding the breech-piece in the breech end of the | 
gun. And when the parts are in the position indicated, with | 
the table raised, that table will hold the fresh charge correctly | 
opposite the bore of the gun. ‘The parts, as shown, are in the posi- 
tion they would assume after the firing of a charge, when the e‘fect 
of the recoil has been to force out the breech-piece c, with its block d, 
thereby overcoming the force exerted by the weight 7. And in 
order that the block d, with its breech-piece c, may then remain in 
the position indicated until a fresh charge has been introduced, there 
| is applied to the weight f a click or pawl i, and to the framing a 
rack j, by which when the weight / has been elevated, it will be held 
up with the fresh charge thereon in position for loading. This 
pn must then be forced a short distance into the gun, and then 
by lifting the lever handle i! affixed to the click or pawl i, that 
click will be released from the rack j, when the weight / will descend 
again and draw the breech-piece to force the charge fully into the | 
| chamber of the gun; &,%, are india-rubber or other elastic media 
adapted to act as buffers to resist the shocks produced. 
Secondly, the improvements relate to mounting ordnance to be | 
fired through port-holes or embrasures, so that the axis of vertical | 
motion is at or near the muzzle thereof, and at the port-holes or | 
| embrasures. As in this case the weight of the gun and its carriage | 
will not, as is ordivarily the case, be balanced near the axis of rota- 
tion, and consequently great power will be required to move them, | 
it is preferred to apply the power required by means of hydrostatic 
| pressure exerted from a reservoir placed at a sufficient elevation. 
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Hirnerto a great objection to jkneadinz machines has been the 
power required to work them, in consequence of the kneading agent 
having been required to act upon the whole mass. By the present 
invention, by A. Sezille, of Noyon, France, this objection is over- 
come. 

Fig. 1 is a longitudinal elevation, Fig. 2 a plan, and Fig. 3 a 
transverse section of a kneading machine constructed according to 
these improvements. 

Motion is communicated by a winch handle a or otherwise to an 
axis 6, carrying a pinion ¢c in gear with a toothed wheel d on the 
axis fof a kneader g; h, h, are pinions on the axis f, which gear into 


racks i, i, fitted on each side of the kneading trough j. The axis ra 


and the axis 6 are connected by plates or bars & sliding along 
: €rooves / formed in the sides of the trough. The ends of the bars & 
carry scrapers p, p, which scrape the siles of the trough while the 
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machine is being worked ; the plates & also prevent any dough or 
paste from escaping through the grooves 4. The kneader may 
consist of a roller or cylinder, or of three or more rollers on the same 
shaft, or, #8 shown, of an angle or boss carrying four arms or 
agitators; it partakes of two motions, one round its axis ard the 
other along the trough ; there may be two agitator arms or more, and 
the shape of the agitators may be varied. 6! is a wooden roller on 
the axis 6, between which and the kneader y the dough becomes 
| flattened or rolled, and the formation of lumps is thereby prevented. 
The space between the roller 4' and the kneader g is such-as to 
| allow of the passage of the dough without fear of cutting it or of 
causing it to fall back on to the same side during the rotation. The 
grooves /are formed by the flanges of T-irons m, on which the 
| guard plates n of the trough are fixed, and by strips of flat iron fitted 
: in the sides of the trough. The dough raised by the kneader g rubs 


against the roller b', which forms a point of resistance; the dough 
receives a body and becomes tenacious. The rotation of the 
roller and of the kueader in opposite directions facilitates the work- 
ing of the dough. When the flour and water are placed in the 
kneading trough the mixing should commence at one end of the 
trough, and the kneader y should be worked in the first instance so 
as to exert only a beating and mixing action upon them by giving, 
say, a quarter turn of the handle to the right, and then back again ; 
the kneader should then be advanced and the mixing effectod in 
like manner all along the trough; then the kneader should be com- 
pletely revolved and at the sume time made to pass to and fro along 
the trough to complete the thorough kneading of the dough. The 
trough is by preference rounded at its ends, as shown. Instead of the 
motion being communicated to a separate axis b and transmitted to 
the kneader g through the pinion ¢ and toothed wheel @, the winch 


| handle a may be connected directly to the axis f of the kneader. 


LETTERS TO THE EDITOR. 


(We do not hold curselves responsible for the opinions of our 
Correspondents.) 








CAIRD’S STEAM ENGINES, 


Six,—In Tue Encrneer of July 3rd you give illustrations and 
descriptions of a “novel arrangement” of the link motion, appli- 


Ge 


cable to slide valves, for the 
From what follows it will 
not the claim of “ novelty.” 


rpose of giving a variable expansion. 
evident that this “ arrangement” has 





Enclosed I send you a sketch of an arrangement, differing from 
Mr. Caird’s only in having the “link” of the usual open construction. 
This was designed in 1856, by Mr. Downie, of the Companhia Perseve- 
ranga Works here, and applied by him the same year to repair a 
40-horse power engine — this being, so far as I am aware, the first 
introduction of Mr, Caird’s “ novel arrangement.” 

This arrangement has been found to work very well, and is pecu~ 
liarly applicable to engines requiring expansion apparatus appliedi 
after erection, as, generally, little alteration in the existing gear is 
required in order to the application of the new. 

sisbon, July 15th, 1863, A Practica, Mecuayi, 

[ We publish the above, although the fact which it details does aot 

at all affect Mr. Caird’s claims as a patentee, —Ep. E.} 


PORTABLE ENGINES, 


Sm,—In your report of the trials of portable engines at the Wor: 
cester Meeting you say that, “it is much to be regretted that the 
ordinary portable engines, without the complication of expansiow 
valves, &c., and with fire-boxes in their ordinary condition, were 
not tested for public information.” In answer to this we trust yow 
will allow us to state the case as regards ourselves correctly, as your 
reporter has, doubtless, inadvertently placed the performance of our 
engine alongside of several others, which were racirg engines im 
every sense of the word; whereas, our 8-horse engine, which wa» 
highly commeuded by the judges for “ its performance and general 
coustruction,” was strictly of the commercial yr common class, and 
such as we usually send out to our general customers. It was not 
fitted with water heater, expansion valves, bricks in fire-box, or any 
other device for reducing consumption of fuel ; but, nevertheless, 
ran two hours and eleven minutes, doing 8 horse duty on L cwt. of 
coal, or 6:40 lb. per horse power per hour—far exceeding the per- 
formance of any other commercial engines that were tried. 

The judges in their report add the following note :— 

“The fire tubes of this engine are 2}iu. in diameter, outside 
measure, instead of inside measure, as requirei by the conditions of 
the society. This fact was not discovered till the end of the trial, 
but it in no way increased the duty, nor does it impeach the cha- 
racter of the engine, as the boiler is stronger in consequence. The 
engine is also a fair representative of those most in use. 


i “Joun V. Goocn. 
North Wilts Foundry,  isned) 


“DK. Crakk.” 
Devizes, July 28th, 1863. Brown axnp Ma‘, 





STEAMSHIP ECONOMY AND HALL’8 CONDENSERS. 


Sm,—Referring to your interesting remarks in last week’s 
Exoinger on steamship economy and the above Condensers, I 
beg to say that I have for a long time been intimately connected 
with Mr. Hall, and have had manufactured and taken considerable 
interest in the working of his condensers on land and sea; but, 
where the condensers have been properly constructed, have never 
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Jury 31, 1863. 











experienced the serious effects in the boiler plates, through corrosive 
or galvanic action, complained of. Mr. Hall used cast iron where- 
ever practicable, especially for the tube plates; and the only diffi- 
culty he experienced was in obtaining good and sound tubes, which 
difficulty is now overcome by having them solid drawn. I have 
before me letters from engineers in charge of engines where con- 
densers on Mr Hall's plan are employed (but fitted with wood 
ferrules, or glands. in lieu of brass), in which they speak in the 
highest terms of the successful working of the condensers. Mr. 
Hail never had fair play, otherwise “ surface condensation” would 
not have remained adrift so long. Millions of tons of coal would 
have been saved; and the patentee, who has devoted a lifetime and 
all he possessed for the benefit of his ar would not, at the 
venerable age of fourscore years and three, have been dependant 
upon relatives for the common necessaries of life. 
T. WaitTackes. 

P.S.—In a short time it is my intention to lay before you further 

particulars relative to the above. 


IMPROVED ORDNANCE. 

Tut following is the report of the select committee appointed to 
inquire into the expenditure incurred since the beginning of 1858 on 
various natures of improved ordnance, whether obtained by contract 
or manufactured in the public departments, and into the results 
obtained by such expenditure :— 


Your committee have taken into consideration the evidence given 
before the Orduance Committee of last session, and have themselves 
examined witnesses. 

As almost the whole of the expenditure they have inquired into 
has been incurred upon Armstrong guns and ammunition, it is 
necessary to commence with a short history of the introduction of 
that system of ordnance into her Majesty’s service. 

It appears that the Armstrong gun was first brought to the notice 
of the Government in December, 1854, when the Duke of New- 
castle (then Secretary of State for War) gave Sir William Armstrong 
(then Mr. Armstrong) au order for a number of his guns, not exceed- 
ing six. for trial. 

The first of these guns, a 3-pounder, was delivered in July, 1855, 
when Mr. Armstrong forwarded a detailed report of the experiments 
be had made, and of the principle of the construction of his gun and 
projectiles. ‘I'he whole subject was referred to the Ordnance Select 
Committee, whose report, though qualified, was in the main fayour- 
ab'e tu the gun, and who desired to make further experiments. 

The gun was re-bored up to a 5-pounder, and in December, 1856, 
was tried in the presence vf Colonel Eardley Wilmot (superinten- 
dent, Royal Gun Puactory), near Newcastle, who reported, 30th of 
December, 1856, that at 1,500 and 2,000 yards the gun had made re- 
markably good practice, 

In January, 1857, a seco i gun was ordered, to correspond as 
nearly as possible with the  rvice 9-pounder field gun. This gun, 
an 18-pounder, was reported eady on the Ist of July, 1857, and the 
prozramme of the trial arran «don the 14th of October; but the 
triul was delayed, owing toMr. Armstrong's absence on the Continent, 
until the 26th January, 1858, when experiments were made with it 
in competition with a service 32-pounder gun, which were reported 
by the Ordnance Select Committee, 5th of February, 1858. 

‘I'he result was so satisfactory that Lord Panmure expressed him- 
self thus:— I am clearly of opinion that this is a most valuable 
contribution to our army. For all purposes of projection and 
accurscy of flight of the projectiles the exp2riments are conclusive ; 
and we should havetwomoreguns made of the same size as that which 
has been tried at Shoeburyness, one of which may be without the 
recoil slide, and they should be handed over to the artillery to knock 
about, aud be reported upen as to their endurance of work in compari- 
son with our service guns.” 

Colonel Mitchell made a further report on this trial, detailing 
further experiments which he desired might be made. 

On the 25th of February two 18-pounder guns were ordered, and 
on the 13th of April one 12-pounder, and 400 projectiles for the 18- 
pounders were ordered for further experiments. 

A tull description of the first gun supplied by Sir William Arm- 
strong tothe Government will be found in his report, dated the 14th 
of July, 1855. 

In 1898 the attention of General Peel, who had just accepted the 
office of Secretary of State for War, was directed to the circum- 
stance that we were behind other countries in not having any rifled 
ordnance for field service. Ho accordingly called upon General 
Lefroy, his scientific adviser, for a report on all the experiments that 
had been tried on rifled ordnance; and, in accordance with the 
recommendation of that report, appointed a special committee to 
advise him as to what was the best rifled gun for field service. This 
special committee, after analysing the reports in the possession of 
the War Department on the various rifled guns which had 
been submitted to the select committee, came to the conclusion that 
it was not expedient to incur the expense of trying further 
experiments with any except those of Messrs. Whitworth and Arm- 
strong. ‘They proceeded, therefore, to try the Whitworth and Arm- 
strovg guns. 

It appears that the experiments with the Whitworth gun were not 
of as extended a character as those with the Armstrong gun. At 
that time Mr. Whitworth had not any guns of his own construction, 
nor did he propose any system of constructing guns. He had only 
rifled Government blocks of brass and cast-iron, The system pro- 
posed by Mr. Armstrong was therefore the only complete one before 
the conimittee, 

On the other hand Mr. Armstrong proposed a method of con- 
structing a gun which rendered it capable of enduring the strain 
to which rifled ordnance is sabmitted. This method was certainly 
at that time the only one capable of fulfilling that condition, and 
your committee haye bad no practical evidence before them that, 
even at this moment, any other method of constructing rifled 
ordnance exists which can be compared to that of Mr. Armstrong. 
Tn combination with his system of constructing or manufacturing a 
gun Mr. Armstrong had introduced to the notice of the Government 
a plan of brecch-loading, the gun being rifled on the oll polygroove 
system, Which luvolved the coating of the projectiie with soft 
metal, This combination of construction, breech loacing, rifling, 


aud coating the projectiles with soft metal, came to be viewed as the 
Armstro system. ‘the range and precision of the gun were so 
vasily superior to all field orduance kuown at that time that, after 
earclul and repeatd trials, the committee appointed to investigate 
the question reconmended its adoption as the field gun of the 
service. Your committee are of opinion that the adoption of the 
Armotroug gun by the Secretary of State for War for special service 
in the fleld was fully justified. 


A guarantee was given to Sir W. Armstrong that he should not 
bea loser by the expenditure of £12,000 on a plant sufficient to 
enable him to turn out 100 guns a year. This guarantee was 
afterwards increased; but Lord Derby, in a letter addressed to 
General Peel on the 18th December, 1858, said that he should rather 
doubt the expediency, in the present infancy of the invention, and 
when doubtiess time and experience will both suggest improvements 
and produce economy in manufacture, of pressing for the immediate 
supply of a large number of guns of the first type and at the highest 


rate. He also suggested that the first orders should be confined 
chiefly, if not exclusively, to that class of guns, say 32 pounders, of 
which we have had sufficient proof, and that we sbould defer any 
order for heavier guns Gil they aad been rather more tested, 


Ou the loth of Jauuary, 1859, Sir W. Armstrong assigned his 
interest in all patents for and improvements in the mauulacture of 
orduance to the Goverument, 

‘the Secretary of State for War has declined to submit these 
patents to your commitiee, on the ground that he is disposed to think 
that it would be contrary to public policy to produce patents of this 
description, 

In order to obtain as soon as possible a supply of Armstrong guns 





it was decided to enter into arrangements with a company set up at 
Elswick for the manufacture of Armstrong guns and projectiles. A 
guarantee was given to this company on the 16th of January, 1859, 
to secure them against loss by the erection of buildings and ma- 
chinery. The Government undertook to keep them in full work, 
but kept in its own hands the power of terminating the engagement 
on the payment of compensation. The necessities of the service 
requiring a larger number of Armstrong guns to be provided than 
wete at firstanticipated, the guarantee given by Lord Derby’s Go- 
vernment was increased, first to £50,000 and then to £60,000. After 
General Peel left office Lord Herbert, in October, 1829, owing to the 
increased pressure for guns, raised the guarantee to its fiaal amount 
of £85,000. 

This agreement was terminated in April of this year, and £85,000 
has been paid to the company. Lord de Grey states that value of 
over £19,000, in plant and stores, has been received. This would 
make the amount paid as compensation about £64,000. 

Sir W. Armstrong was, on the 22nd of February, 1859, appointed 
engineer of rifled ordnance. The definitions of his duties and terms 
of his appointment will be found in page 177 of the appendix of the 
report of the select committee of last session. On the 4th of 
November, 1859, he became also superintendent of the royal gun 
factory for rifled ordnance. Sir William Armstrong resigned these 
offices on the 5th of February last, and has ceased to be an officer of 
the Government. 

It appears from the correspondence produced to your committee 
that, in the winter of 1858-9, the Board of Admiralty, acting upon 
the advice of Captain Hewlett, K.N., of her Majesty’s ship Excellent, 
gunnery ship at Portsmouth, decided upon the introduction of the 
Armstrong guns into the navy for boat service ; and in the summer 
of 1859, the same officer having urged the impcrtauce of introducing 
into the navy larger calibres of Armstrong guns, the Board of 
Admiralty requested the Secretary of State for War, in the strongest 
manner, to supply them, with as little delay as possible, with a large 
number of 40-pounder and 7U-pounder Armstrong guns. 

At the same time careful and extensive experiments were carriedon, 
to test whether any safe system of strengthening cast-iron guns 
could be found or whether any better, speedier, or cheaper system of 
constructing rifled guns existed than that proposed by Sir W. Arm- 
strong. None such having been found within the period for inquiry, 
the Armstrong system was completely adopted by the Govern- 
ment. 

On the 24th of September, 1859, a committee, of which Sir Wil- 
liam Armstrong was @ member, approved the pattern of the Arm- 
strong 40-pounder for naval service. The Armstrong system was 
first extended to the 110 calibre on the 14th of October, 1859. The 
political necessities of the day appear to have been so urgent as not 
to allow time for maturing the design previous to its manufacture. 
In consequence of the excessive pressure which existed at that time 
for the supply of guns of that calibre, the first 100 of these were 
constructed before auy experiments upon them had been concluded. 

The whole supply of Armstrong guns and projectiles has been 
obtained from the Royal Arsenal, at Woolwich, and the Elswick 
Ordnance Factory. 

1. The sum of £965,117 9s. 7d. has been paid to the Elswick Ord- 
nance Company for articles supplied. . 

2, After giving credit for the value of plant and stores received 
from the company a sum of £65,534 4s. has been paid to the 
Elswick Ordnance Company, as compensation for terminating the 
contract. 

3. The outstanding liabilities of the War Office to the Elswick 
Ordnance Company, for articles ordered, amounted, on the 7th of 
May last, to the sum of £37,143 2s. 10d. 

The whole of these payments and liabilities amounts to the sum 
of £1,067,794 16s. 5d. 

4. The sum of £1,471,753 1s. 3d. has been expended in the three 
manufac:uring departments at Woolwich on the Armstrong guns, 
ammunition, and carriages, making altogether a grand total of 
£2,539,547 17s. 8d. 

A statement has been prepared by Mr. Whiffin, one of the 
assistant-accountants-general of the War-office, at the request of 
your committee, showing the cost of certain guns and projectiles 
obtained from the Elswick Ordnance Company, compared with the 
rates of those produced at the Royal Arsenal, Woolwich. According 
to this statement, taking the class of stoves which have been supplied 
from Elswick and from Woolwich, aud which therefore admit of a 
direct comparison, the sum of £242,173 10s. 6d. on an expenditure of 
£593,275 10s. 11d. would have been saved to the public had these 
guns, projectiles, and fuzes supplied by the Elswick Ordnance Com- 
pany been manufactured in the Royal Arsenal. It is obvious that 
the value of this comparison rests entirely upon the accuracy of the 
principle upon which the cost of the articles produced at Woolwich 
has been arrived at. 

The evidence on this subject is conflicting. 

On the one hand, Colonel Boxer, Superintendent of the Royal 
Laboratory, and Mr. Whiflin, state their belief that their com- 
parison of the prices at Elswick and Woolwich is substantially 
correct. Mr. Rendell and Captain Noble, R.A., partners in the 
Elswick Company, object to any such comparison until the Royal 
Arsenal prices are ascertained of what they consider an accurate 
basis. Mr. Anderson, Assistant Superintendent of the Royal Gun 
Factory, who alone was responsible for the accounts, is of opinion 
that some saving would have been effected if the guns had been 
manufactured at the Royal Arsenal, but he is unable to say exactly 
what is the whole cost of the Royal Gun Factory guns; and Mr. 
Baring, a member of your committee, and some time Under Secre- 
tary of State for War, is of opinion that the comparison between the 
Elswick prices and the Woolwich rates is of no value for practical 


purposes. ; a ae 

Looking to the necessity for the application to the Elswick Com- 
pany in the first instance, and to the fact that for two subsequent 
years both the Royal Gun Factory and the Elswick Works were 
employed to extremity, your committee find themselves unprepared 
to impugn the wisdom of the course adopted by General Peel, and 
followed, by succeeding administrations, with respect to the Elswick 
Company. 

Teer committee have received various and most conflicting evi- 
dence with regard to the results of this large expenditure. 

The 12-pounders, although stated by some of the witnesses to be 
too complicated a weapon for service, are generally approved of. 

It appears to your committee that the Armstrong field gun is the 
best known for field purposes. His Royal Highness the Field- 
Marshal Commanding in Chief states that, in his opinion, Sir W. 
Armstrong’s system surpasses in completeness any other, and his 
conviction is that England in this respect is ahead of any other 
country. Colonel Bingham, Adjutant-General of Artillery, states 
that he is perfectly satistied with the Armstrong field-gun; that it 
is the best gun known, and that this is the general opinion of 
offcers of artillery of all classes. At the same time some of the 
military officers examined state that, iu their opinion, we ought pot 
entirely to rely (for field artillery) on breech-loading guns, as being 
complicated aud liable to injuries from rough handling and various 
accidents, and are inclined to retain a proportion of muzzle-loading 
guns for horse artillery. 

The attention of your committee was drawn to the failure of 
some of these field guns; this appears to have arisen from faulty 
manufacture, The chief defect complained of was that certain guns 
were patched up, but it appears that the sealed pattern given at 
Woolwich was a lined gun. This gun was sealed upon the 
recommendation of the select committee. Mr. Anderson, in re- 
fereuce to Colonel Bingham’s statement, that half the field-guns in 
the service are patched up, says:—“ T'o bring our 1863 knowledge 
aud experience and staudard to test the guns of 1859 would, I 
think, uot be fair. We do not think very much of those guns now ; 
the guns of 1861 were very much better than the guns of 
1859; the gun of 1862 is better than the gun of 1861. And 
with my present knowledge, I think the guns of last year 
are very bad in many particulars; but even taking the 
first gun, with its many defects (and I speak deliberately), 
I do not know of any breech-loading gun outside the War 





Department that is yet equal to it. Although it is the worst of all, 
still it is a very good gun. If I had known that those liniugs would 
have been spoken of, or if Sir William Armstrong had known it, 
we should not have lined them; we would have bored them out. 
They were to be made for £200 a piece, and they have been made at 
£87 ; and now working that price up to £100, | have made them as 
good as any guns that were ever made” He positively denies that 
the lining complained of by Colonel Bingham was the cause of the 
failure of the guns. On careful investigation your committee find 
that out of 570 12-pounders issued and in use, 13 only have been 
returned to the royal gun factories for repair, three of which have 
proved unserviceable, and the remainder repairable at an inconsider- 


| able expense. 


| 
| 





As to the 40-pounders, the accounts of vatious experiments 
with these guns will be found in the reports from her Majesty's 
ships Excellent, Cambridge, and Emerald, contained in the appendix. 

As to the 110-pounders it is on all hands admitted that, although 
useful as chase guns, they ought not to be introduced into the naval 
service as broadside guns. These were originally required for use 
against wooden ships, and, while not sufficiently powerful for pene- 
trating iron-plated ships, are as yet imperfect for general naval 
service, owing to the difficulty of managing and manufacturing 
the vent-piece. Nevertheless, the 110-pounder is considered by 
naval men of emineuce in their profession as a most valuable weapou 
in its present proportion to the armament of a ship, and the Duke 
e Somerset is of opinion that the navy has not got too many of 
them, ; 

The Duke of Somerset-stetes that We-have nothing better now 
for close quartersthan the 68- pounder,” and concurs withall the naval 
witnesses in considering that in the armament of her Majesty's ships 
only a small proportion of 100-pounders should be included. His 
Grace further adds “ that it was not till we tried a 100-pounder and 
a 68-pounder against Captain Coles’ cupola that he became aware 
that the 68-pounder struck a harder blow than the 100-pounder at 
short range.” It should be observed that this comparison was made 
when the charge of the 110-pounder was 14 lb.; it has now been 
reduced to12lb. The Duke of Somerset, however, further stated 
that many experiments had recently been made with shot weighing 
about 69 Ib., tired from the 100-pounder Armstrong gun, with the 
old 68-pounder charge of power; that this had helped to correct an 
error. “It was imagined that a smooth-bore gun must have greatei 
velocity than a rifled gun.” “ That was an error which we havecor- 
rected gradually with increased experience. Those experiments 
have tended to put us right on those points.” 

The Duke of Somerset also further informed your committee that 
the Admiralty “had a report that the Armstrong gun had the great- 
est range and the greatest power of penetration of any gun tried ; 
when they came to try it themselves, that was not confirmed by the 
facts; the Armstrong gun at a great distance may have had greater 
power of penetration, but for naval purposes, at 200 yards, it certainly 
had not the greatest power; our old 68-pounder is a more powerful 
gun than che 100-pounder Armstrong gun.” 

The old 68-pounder is, therefore, the most effective gun in the 
service against iron plates. 

As to the principle of constructing his guns of coiled iron tubes, 
Sir W. Armstrong states that he began with 3-pounders of 5 cwt., 
and has ascended step by step to 600-pounders of 22 tons, and that 
the safety of this principle has, he considers, been established by the 
fact that out of nearly 3,000 guns, no one gun has burst explosively ; 
and, in fact, no one gun has failed under the most trying tests, 
excepting by a gradual process. 

While almost every witness has borne testimony to the superior 
accuracy and range of the Armstrong guns, great doubts have been 
expressed as to whether they are not too delicate a weapon and too 
liable to get out of order to be entirely relicd upon in actual warfare. 
It must be remarked, however, that the officers who commanded 
Armstrong batteries in the late operations in China found no diffi- 
culty in keeping them in order in all weathers and under all circum- 
stances. 

The testimovy as to the Armstrong shell has been universally 
favourable ; it is described as the most destructive weapon ever used 
against wooden ships, and most formidable in its effects and range. 

The time-fuzes have been uncertain, and have been condemned. 

Sir William Armstrong, however, states that the concussion and 
time fuzes for land service are now perfectly satisfactory ; and that 
with respect to the sea surface fuzes, the pillar fuze is the only one 
which is matured ; the time-fuze, now used being merely a temporary 
expedient until a more perfect fuze can be produced. 

As to the various details involved in the Armstrong system, your 
committee can only refer to the scientific evidence given before thein. 
The preponderenceof opinion seems to be against any breech-loading 
systein for larger guns. 

No sufficient experiments have been tried to show whether me~ 
chanical fitting projectiles are liable to the objections made against 
org that they must tend to destroy the gun from which they are 

red. 

The shunt system, by which it is attempted to have muzzle- 
loading guns rifled, without mechanical fitting projectiles, is still an 
experiment. 

Without expressing any opinion on these controverted questions, 
your committee venture to express a hope that the different systems, 
not of Sir W. Armstrong and Mr. Whitworth only, but of the otheir 
able men whose minds are now engaged on ordnance questions, may 
be fairly experimented upon. 

No trials can be altogether satisfactory to which, under proper 
restrictions, scientific men are not admitted. Neither can systems of 
rifling fairly compete with one another unless the guas in which 
they are tried are made with equal skill, and with, in every case, the 
best available materials. 

It appears to your committee that a uniform system of accounts 
should be adopted for the manufacturing departments at Woolwich, 
by which the cost of guns and other produce may be clearly ascer- 
tained The absence of such a system has much embarassed your 
committee in comparing the cost of guns made in the royal gun 
factories and the price charged by the Elswick Ordnance Company. 





Pyevmatic Despatcu.—The directors of this company state in 
their report that the experimental tube and machinery have been 
removed from Battersea, and laid underground from the Euston 
station of the London and North-Western Company to the District 
Post-office in Eversholi-street. The length of the tube is 600 yards. 
On the 20th of February last the Post-ottice authorities intrusted the 
company with the transmission of the mails. From that date the 
service of the district has been entirely performed by the company. 
Thirty trains per diem (Sundays excepted) have been despatched, 
with perfect regularity, and upwards of 4,000 trains have run with- 
out impediment or delay. ‘The time occupied in the transmission 
has not exceeded 70 seconds. ‘he daily cost of working has 
averaged £1 4s. 5d., and five times the number of trains could have 
been conveyed without any appreciable increase of expense. Confirmed 
iu their views by this result, the directors proceeded to carry out the 
decision of the last general meeting by the issue of a capital sufficient 
to enable the company to lay a main -line of tube d4in. in diameter, 
with the necessary stations, appliances, and machinery, from the 
Euston station to the General Post-office in St. Martin’s-le-Grand, 
and forward to Gresham-street. This capital having been sub 
scribed, the directors entered into contracts with Mr. Barrow, of 
Staveley, Messrs. James Watt and Co., aud Messrs. John Aird and 
Son, for its completion. ‘The length of this tube will be nearly two 
miles and a half,and the entire cost, so far as can be foreseen, in- 
cluding the laying, station accommodation, and the necessary 
apparatus and pumping engines, will be about £65,000. The whole 
route has been carefully examined and definitely determined. 
From the active measures taken by the contractors in the prepara - 
tion of the tubes and engines, the directors hope to commence layiug 
the line at an early date, and will press forward its completion with 
all practicable expedition. A cousiderable portion of the further 
issue of shares has been taken up by the original proprietors and the 
contractors. 
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NOTES FROM NEW SOUTH WALES. 


We have advices from this flourishing colony to May 21. 
The opening of the line from Branxton to Singleton—com- 
pleting Sir M. Peto and Co.'s Northern extension—is the 
most important event to report in reference to railway matters. 
The event came off on the 7th of May, and was celebrated by 
the inhabitants of Singleton by a spirited demonstration, his 
Excellency the Governor, two of the Ministers, and other gentlemen 
taking part in the proceedings. Comparatively little now remains 
to be done te finish up the extension to Picton, and with that the 
whole of Sir M, Peto’s railway works in this owe a The Men- 
angle viaduct is all but completed ; at the last dates the floor of the 
bridge had to be planked, and the sleepers and rails laid. One side 
of the bridge is to be used for the roadway, but in the first instance 
Mr. Whitton intended to have rails laid on both sides, and to have 
all the heavy engines driven simultaneously across the bridge, for 
the purpose of thoroughly testing the strength of the structure. The 
line is now ballasted from Menangle to within a few yards of Picton; 
and acommencement has been made with the station buildings at 
that place. It was intended to open the new line this month (July). 
‘Tenders were about to be called for for the continuation beyond 
Mittagong of the Great Southern Railway. The additional length 
is 14 miles, and will be divided into two contracts—one being for 
five mi es, and the other for nine miles. In the first contract there 
will be a tunnel 500 yards in length through the Gibraltar mountain, 
and, with the exception of a viaduct a quarter of a mile long, over 
Wingecaribbee Creek, this will be almost the only heavy work on 
the extension, and there will be no gradients greater than 1 in 46. 
The second contract will take the lineas far as the top of Badgery’shill. 
The next line to be advertised for will be a length of 10 or 11 miles of 
the Great Western Railway, from near the Blue Mountain Inn to 
within a short distance of Mount Victoria. Working drawings are 
also being made for the extension of the Northern line between 
Liddell and Muswellbrook. A line is also being surveyed westward 
from Muswellbrook in the direction of Fort Bourke. Tt is expected 
that the line will pass near to Meriwa, and will leave Cassilis a little 
to the right, and ultimately will curve round to the westward and 
connect Mugee with the Northern line. It was recently stated by 
the Minister for Works that the Government proposed to ask Par- 
liament for a vote for that extension, and it was mentioned as one 
reason for this diversion of the railway, that the New England 
district had already good communication with the seaboard by way 
of the Clarence River. It is, therefore, believed that the railway will 
not be continued to Armidale, as at one time proposed, but that on 
arriving at Muswellbrook it will strike off in a north-westerly direc- 
tion. Of seven contracts recently taken for the continuation of Sir 
M. Peto and Co.’s extensions, few are being energetically carried out, 
and generally the progress that has been made is far from satisfac- 
tory. On the second Southern contract, which Messrs. Shuttleworth 
and Wallace abandoned, and which has been handed over to Messrs. 
Larkin and Wakeford, nothing has been done for the last six 
months. On the first contract, taken by Mr. Croshaw, about half of 
the earthworks are done, but comparatively little of the tunnel is yet 
through. Ou Mr. Watkins’ contract for the line beyond the Nepean 
at Penrith, a considerable amount of work has been done, and pas- 
sengers on the Great Western road remark with satisfaction the 
progress that is being made with the cuttings and embankments on 
both the first and second contracts, the railway running parallel with 
the road for the greater portion of the distance. On the Northern 
extension a commencement has been made with Messrs. Randle and 
Co.’s contract; Mr. Blunt's contract was started some weeks pre- 
viously, and is being carried out by day labour. It is doubtful 
whether any of the new contracts will be finished within the 
stipulated time. The branch line from East Maitland to Morpeth 
is approaching completion, and a contract has been taken for the 
permanent way. Pending the settlemont of a dispute as to 
the site of the station, there is merely to be a ticket office at Mor- 
peth, the line terminating at present opposite the Queen's Wharf, 
more than half amile from the steam companies’ wharves. There 
can be no doubt that eventually the rails will be carried down to the 
wharves, as the carting of goods from the steamers up a rather steep 
ascent will be found an unnecessary inconvenience and expense to 
the ~hippers. It was generally understood, at the time that the Mor- 
peth line was projected, that the railway would be brought down to 
the head of the steam navigation of the Hunter; but should the ter- 
minus continue, as at present, outside the town, much of the benefit 
which the promoters of the line have been calculating on will not be 
realised. lt was feared that the wreck, on the coast, of the vessel 
that was bringing out a portion of the rails for the Morpeth line 
would interrupt its completion, but it appears that some of the rails 
that have been used for temporary purposes on the Singleton exten- 
siou will be available for this line. Little has been done by the 
directors of the Botany Railway Company towards carrying out that 
undertaking. Their bill was passed through Parliament last session, 
and, having obtained a good tender for the works, they were about 
to put them in hand, when the refusal of the Minister of Works to 
lend them (according to promise) some railsfor temporary purposes, 
threw impediments in their way which they have not yet succeeded 
in surmounting. It has also transpired that the scheme did not 
meet with the genera] support that was looked for, on the part either 
of the owners of the land through which the line was to pass or of 
the public in regard to the subscription for shares. For several 
months past tenders have been invited by the Government for the 
leasing of the railways. The Ist of November last was at first 
fixed for receiving the tenders; subsequently the time was extended 
to the 2nd of December, and afterwards the time was still further ex- 
tended to the Ist of May, the reason alleged for the postponement 
being that the Government had decided not to give a lease of the 
railway until Sir M. Peto and Co.’s lines were completed. Some ten 
or twelve teuders were received at the beginning of this month ; they 
contained some very good offers, or rather offers which would last 
year have beeu considered good. There has, however, been asteady 
increase in the railway receipts during the last few months, and con- 
sequently a considerably higher rental than formerly is now looked 
for. ‘The improvement in this source of revenue has recently been 
so progressive, and the indications of a further advance co uent 
on the opening of the new extensions are so promising, that the 
Government are disinclined for the present to let the management of 
the lines pass out of their hands ; and it is understood that they will 
not acvept any of the tenders before them, but that they will continue 
to work the railways themselves until they have opportunities for 
judging as to what amount of traffic there is likely to be upon the 
opening of the three trunk lines—to Penrith, to Picton, and 
to Singleton. In the meantime it is intended to make several 
alterations in the management of the railway traffic, with a view 
partly to remedy some of the anomalies in the existing arrange- 
ments, and also to make some concessions to the recent agitation for 
more frequent trains. One of the alterations will be, to abolish all 
the family season tickets, and to discontinue the double journey 
tickets at single fares, but to issue return tickets at a fare anda half, 
the tickets i-sued on the Saturday being available till the following 
Monday. ‘There are also to be additional trains ; the through trains 
to Picton and Penrith will not stop at any stations (excepting New- 
town) on this side of Paramatta, but there will be extra trains 
appropriated to what is called the suburban traffic, running between 
Syduey and Homebush, and stopping at all the intermediate stations. 
There are, further, to be two classes of carriages instead of three, an 
improvement being made in the present third-class carriages, and 
the cast of travelling in what will then be second-class carriages will 
be 2d. per mile, instead of 1}d., as at present ; the charge by the first- 
class will remain at 3d. per mile. A change will at the same time 


be effected with regard to the goods traffic; there are to be three de- 
scriptions of goods instead of two, the rates for which will be 3d.,4}d., 
and 6d. per ton per mile. By these changes it is anticipated that the 
convenience of the public will be promoted, at the samme time that an 
impetus will be given to both passenger and goods traffic, and the 





receipts thereby correspondingly increased. ‘he alterations are to 
come into operation on the opening of the line to Picton. 

A contract has been taken for the continuation westward of the 
public wharf at Newcastle for a length of 100ft.; with this addition, 
which is being carried out by Mr. Ross, the wharf will be 1,800ft. in 
length. Considerable progress has been made with new harbour 
works in progress at Wollongong and Kiama. 

The Sydney Morning Herald observes, with reference to the Indo- 
Australian telegraph question: “The information we have already 
furnished as to the negotiations in England between the promoters 
of the Indo-Australian telegraph and the British Government, is 
sufficient to show that a somewhat different view is entertained in 
the mother country as to the practicability and importance of the 
project to what is entertained here. The delegates at the Inter- 
colonial Conference decided that it was premature at present to 
discuss the question, but the same idea seems scarcely to be enter- 
tained on the other side of the globe. The willingness of Mr. Glad- 
stone to entertain the project marks a change in sentiment in official 
circles. ‘Two years ago it would have been impossible to have 
obtained from him any promise, however faint, of pecuniary assist- 
ance. Victoria annexed to its promise of a subsidy the condition that 
the Home Government should also bear ashare of the burden. That 
condition alone would have made Mr. Gisborne’s concession a 
nullity, even if other causes had not interfered with its success, for 
no assistance could then have been obtained from the Imperial 
Treasury. Of all the Cabinet ministers, too, Mr. Gladstone was 
the chief foe to subsidies. In his efforts at economy he was resolute 
at keeping down all increase of expenditure, and he did not fail to 
note that the amount annually voted for subsidies of different sorts 
was steadily creeping up. It was he that promoted the select com- 
mittee on contracts, and it was at his instance that the very proper 
resolution was come to that no contracts should be binding without 
the assent of the House of Commons. That he should be disposed 
to listen favourably now to a request for money indicates that his 
‘down’ upon subsidies is somewhat mitigated. He did not, of 
course, promise the deputation anything, or commit himself to any 

ition from which he could not withdraw. But he could have 
crushed the hopes of the deputation at once if he bad thought at to 
do so, and probably would have done so if he had been resolutely 
determined to oppose himself to their request. For it would 
not have been according to his disposition to have tan- 
talised them with expectations he intended to disappoint. The 
hint he gave them that they would stand a better chance of success 
if they put their demand in the shape of a contribution towards the 
capital of the company, instead of a guarantee of dividend, showed 
that he was disposed to help rather than hinder them. If he supports 
the scheme in Cabinet Council, he is hardly likely to be outvoted. 
It is generally supposed thut it is his proposed economy rather than 
his expenditure that cause differences of opinion between him and 
his colleagues, and that where he is willing to sanction outlay they 
are hardly likely to put forth a veto. If the Home Government con- 
sent to bear one-fifth of the total cost of the work, it will materially 
lighten the burden that would otherwise fall on the colonies. The 
estimate Mr. Gisborne made two years ago has been increased in 
consequence of the recogni-ed necessity of having a more substantial 
cable than at that time was thought requisite. But then, on the other 
hand, this has been more than counterbalanced by the reduced dis- 
tance it is now proposed to cover. The original scheme was to go 
from Java, by way of Cape York, to Brisbane. This idea has been 
abandoned, and the only dispute now is whether on leaving Coepang 
—the point of departure from the Dutch islands—the cable should 
be carried to Cambridge Gulf or to Carpentaria. The Dutch Govern- 
ment has granted a fresh subsidy to the company, in considera- 
tion of their laying a fresh cable from Singapore to Batavia, 
to replace the frail one that has already proved its worthless- 
ness. So far so good. Jut this is not enough. The 
company should appeal to the Dutch Government to carry 
the wire to the limit of its own territory. Their Indian pos- 
sessions are prosperous settlements, and so far from being a financial 
burden to the Home Treasury, turn ina profit. The Government, 
therefore, ought not to be treated like one of the little Powers that 
cannot pay its way. It is the more equitable to ask this degree of 
co-operation, because it is said that one condition of the Dutch 
subsidy is that the line shall be continued to Australia. The same 
stipulation, if is said, is being pressed by the Indian Government as 
a condition precedent to its laying the line from Rangoon to Singa- 
pore, but with less reason surely, for that line is essential to the 
extension to China, and must be laid, if it were on that accountonly, 
independently of an Australian branch. ‘I'he Australian line is use- 
less if the Indian line is not constructed, but the Indian line is not 
useless, though the Australian line should be neglected for 
ever. In a military and naval sense, too, the Indian 
line is of immense importance to the Government, apart 
from its commercial value, and would be worth constructing 
if it were on that accountalone. No active steps, however, seem 
to have been taken by the Indian Government to forward the pre- 
rations for this work. No tenders have been invited, nor do we 
ear of any surveys being made along the shore. But the 
Australian colonies cannot be expected to move till they have a 
—_— that the line will be completed between Rangoon and 
ingapore; nor until that is furnished will it be of any use for 
Mr. Gisborne on any one else to ask for fresh concessions. There 
will be no reason why the colonies should hold back when the 
whole is so far ripened that only their adhesion is necessary to 
complete it. But, at the same time, there is no justification for 
precipitating their action before the prior links in the chain are 
either completed or on the high road to completion.” 

The Pluto, a screw steamer built by Mr. Cuthbert, of Sydney, 
made an official trial trip May 6th. There were upwards of 50 
gentlemen on board, including all the leading men connected 
with the maritime interests of the port, as well as the commanders 
and officers of H.M.’s ships now in Sydney. The steamer left 
Russell's Wharf at noon, and proceeded as far as Manly Beach, 
averaging a speed of nine knots all the way. The buil of the 
steamer is built on the diagonal principle, combining great strength 
with increased carrying capacity, and she is propelled by a three- 
bladed screw, driven by direct-acting inverted steeple engines of 
50-horse power, manufactured by Messrs. P. N. Russell and Co. 
of Syduey. a after the steamer anchored off Manly Beach the 
guests were invi below to partake of lunch, the chair being 
occupied by the Mayor, — Norie, one of the owners of the 
steamer, acting as vice. mple justice being done to the good 
things lavishly supplied, the usual loyal and patriotic toasts 
were received with enthusiasm. Mr G. A. Lloyd, in proposing 
the next toast, “Prosperity to the new steamer,” said a few years 
ago a passage from the Hunter to Sydney occupied nine hours, 
now it was done in less than five hours; and he had no doubt 
that the enterprise and skill so successfuly carried out in the 
present instance would take a still wider range. for his own 
part he felt satisfied that the necessity for sending to England 
for steamers suited to the requirements of the port no longer 
existed. Too much praise could not be given tothose gentlemen 
who had started the present undertaking of building a line of 
screw steamers, adapted for the coasting trade. Connected as he 
was with the coal trade, he had watched with much interest the 
result of the speculation, which he was happy to say had, up to 
the present time, been admirably carried out. Mr. Cuthbert, 
as builder of the vessel, and Messrs. Russell, the engineers, had 
proved what the colony was capable of turning out, and the present 
successful issue of their united skill must be equally gratifying 
to all interested. Mr. Cuthbert returned thanks, as did Mr. Dunlop, 
on behalf of the firm of Messrs. P. N. Russell and Co. The new 
steamer returned on the 16th of May from her first trip to New- 
castle, in which she exceeded the most sanguine expectations 
of her builder. She left Newcastle with 235 tons coal on board, 
in a draught of only eight feet three inches aft, and seven feet 
six inches forward, and had ample stowage for 70 tons more coal 
wae Se passage, with only a moderate pressure of steam, 
in nine hours from wharf to wharf. A sister vessel, now on 
the stocks, is in a forward state. 





SIGNAL CORDS FOR RAILWAY PASSENGERS. 
(From the Times.) 


Our readers must have been startled by the strange and terrible 
episode in railway travelling which has lately been described in our 
columns. Two men struggling for life with a raving maniac ina 
small carriage for forty miles unable to obtain any assistance, 
wounded and bleeding, but compelled to hold him down themselves 
by sheer endurance while the train continued its inexorable course 
till it reached the terminus—these circumstances fom a picture of 
horror which it is startling to find so close to us asin a second-class 
railway carriage. It is no story of crime which, however horrible, 
we can put at a distance from ourselves and forget its terror 
reflecting on its strange monstrosity. It turns merely on one of the 
accidents of human nature, and is only strange because it is frightful. 
Murderers do not choose chance passengers in railwa, for 
their victims ; but any one of us might be shut up with a man liable 
to attacks of insanity. People are so selfishly careless of the safety 
of others that it is impossible to depend on such persons being pre- 
vented from travelling alone. When persons suffering from small- 
pox travel without hesitation, and without giving any warning to 
their fellow- ngers, in first-class it is impossible for 
any one to sure of not travelling with a maniac, and it is 
frightful to think that in such a case we might be left to struggle 
alone for forty or fifty miles. 

But that such a fearful struggle should have been possible is due 
entirely to the perverse obstinacy of railway managers in not pro- 
viding for the passengers the means of communicating with the 
guard or driver. As a railway train is now constructed in England, 
there is no machine so cruelly inexorable. Once put yourself into 
it, and you cease to have any power of action, and must surrender 
voursolf in patience to its iron will. It is composed of a set of close 

xes chained together without the least communication with each 
other, dragged by an irresistible force along an inevitable iron path, 
helpless in the grasp of a giant. One of them may break, or get on 
fire, or jump off the line, but the engine and the engine-driver need 
know nothing of what is going on, and may drag it mercilessly to 
destruction. Each of the boxes, too, is itself divided into smaller 
boxes, which are part, indeed, of the same construction, but, like 
adjoining prison cells, have no further communication with each 
other. ‘The prisoners who occupy these cells have no means of 
communicating with their neighbours, and they have not even the 
relief of knowing that they can apply in case of necessity to their 
gaolers ; for the gaolers are prisoners too, and are shut up by them- 
selves,—it may be several boxes off. ‘I'here is a horror of help'ess 
isolation about this idea which would be almost uvbearable if it were 
realised. We are accustomed to it and seldom reflect on it, but its 
worst features in imagination have at diff. rent times been surpassed 
in fact. Passengers have been burnt to dea'h, or murdered, while 
the engine was driving on, and a whole train has been driven to de- 
struction from some accident to a carriage of which the driver could 
not be informed in time; and now we have two pa ~ 1» 1s shut up 
for forty miles, in a life and death struggle, so utterly isolated that 
the screams of a woman and the yells of a maniac did not avail to 
call them any assistance. 


The remedy for this danger is so obviously in the hands of the 
railway managers, and they have so perversely refused to apply it, 
that we are not surprised to see the Government asked whether the 
intend to take any steps to compel the companies to perform th 
duty. Nothing,one would think, could be simpler than to provide 
some means by which the passengers might communicate with the 
guards. Some such means are provided in all other countries. 
There is no reason in the nature of the case why all the parts of a 
railway train should not be in as easy communication with each 
other as the parts of aship. At all events, the passengers ought to 
have direct communication with the guards, and one would thivk 
that the most simple coutrivance might be sufficient for this purpose. 
Less than this, indeed, would bea great protection aguinst such 
dangers as the one which has led us to make these remarks. If 
there were only means of communication between the separate 
divisions of a carriage, there would be little danger of passengers 
having to face such dangers unaided. If families sometimes require 
private carriages, some compartments might be still left separated * 
for that purpose. But it would certainly be an immense addition to 
the security of railway travelling if all the compartments in one 
carriage communicated with each other, However, it is at least clear 
that something might be done, and it is absolutely inexcusible that 
such an occurrence as we have described should have been possible. 

It has, we think, been wisely determined not to impose this duty 
upon the railway companies by force of law. Any such attempt to 
interfere with the arrangements which they may think fit to make 
would diminish their responsibility, and might, therefore, lessen 
their carefulness. If Parliament undertook to direct by legislation 
the proper management of railways, it would make itself responsible 
in a great measure for any disaster that might happen. It is far 
better that the companies should be left to the influence of their own 
interests and their own risks. But that they may be made for their 
own sakes to exert themselves it is necessary that they should be 
held civilly responsible for any consequences of the neglect of 
reasonable precautions. Passengers recover for injuries 
they receive in au accident on a railway, and in the same way they 
ought to be compensated for injuries which are the consequence of 
any want of necessary arrangements by the managers. In this 
case, two unfortunate persons have suffered from the violence of a 
maniac solely because of the unjustifiable neglect of simple aud 
obvious precautions, and they ought to be able to obtain proper 
compensation from the company. This is the only way in which 
the managers can be compelled to do their duty without recurring 
toa minute interference by Parliament in the ordinary management 
of trade, which would be inconsistent with all the principles of our 
legislation, and would defeat its own ends, But this sort of punish- 
ment ought to be jealously inflicted in such cases as the present. 





Benpine Armour Prates.—An interesting trial of Messrs, West- 
wood and Baillie’s hydraulic presses for bending armour plates took 
place on Wednesday, at the London Yard, Isle of Dogs, in the 
presence of a numerous company of engineers and others. A heavy 
plate was broken by a pressure of upwards of 800 tons, which 1s 
hardly more than one-third of the full power of the press. The 
ram of the press is 28in. in diameter, and the total maximum pres- 
sure is 2,200 tons. The cylinders are of wrought iron, and 
adjustible by means illustrated in Tus Enornerr of August 1, 1862 
(vol. xiv., p. 68). 


Puoto-Litnograruy.—A curious communication was sent im last 
week to the Academy of Sciences by M. Morvan, in which he de- 
scribes a method of his for obtaining direct photographic impressions 
upon stone, and which he can afterwards print off. He first gives 
the stone a coating, applied inthe dark, of a varnish composed of 
albumen and bi-chromate of ammonia. Upon this he lays the right 
side of the image to be reproduced, whether it be on glass, canvas, 
or paper, provided it be somewhat transparent. This done, he exposes 
the whole to the action of light for a space of time varying between 
80 seconds and three minutes, if in the sun, and between 10 and 25 
minutes, if in the shade. He then takes off the original image, and 
wasbes his stone, first with soap and water, and then with pure 
water only, and immediately after inks it with the usual inking- 
roller. ‘The image is already fixed, for it begins to show 
itself in black on a white ground. He uow applies gum-water, lets 
the stoue dry, which is done in a few minutes, and the operation is 
complete; copies may at once be struck off by the common litho- 
graphic process. The process may be explained thus:—The varnish 
has been fixed and rendered insoluble by the action of light where- 
ever it could penetrate; but, on the contrary, all the parts of the 
varnish protected by the dark portions of the image still retain their 
solubility, and are, therefore, still liable to be acted upon by the soda 
and acid contained in the soap, of which they moreover retain a part 
of the substance. Hence the action produced on the stone is a com- 
bination of etching and lithography. 
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Tuts invention, by E. B. Wilson, of Parliament-street, relates to 
a peculiar construction and arrangement of machinery or apparatus 
for forging and pressing metals and other substances, and consists 
in the use of a powerful Jever actuated by a screw, cam, steam, or 
hydraulic pressure, so as to produce either a constant or intermittent 
pressure upon the metal or other substance to be operated upon, such 
substances being forged or pressed into any desired form by the aid 
of suitable dies situate under the lever before mentioned. One end 
of the lever is connected by a powerful link or strap to the 
end of a fixed beam which supports the die or matrix. The 
lever and beam are constructed either of cast or wrought iron 
or steel, and trussed or otherwise as may be found requisite according 
to the strength required. The free end of the lever is acted upon 
either by a screw or a cam, or by direct steam or hydraulic pressure, 
sv as to give either a constant or intermittent pressure. The 
mechanism which acts upon the lever is contained in any convenient 
form of frame or support, which frame or support may be made 
either stationary or movable upon a pivot, and provided with a 
counterweight for the facility of clearing the end of the lever when 
it is desired to elevate the same. 
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Fig. 1 represents a complete side elevation of the improved 
machinery or apparatus for forging and compressing metals and 
other substances; Fig. 2 is a corresponding plan partly in section 
Vig. 3 isafront end elevation of the apparatus corresponding to 
Vig. 1; Fig. 4 is a transverse vertical section of the apparatus taken 
through the centre of the pressing die and matrix; and Fig. 5 is a 
detail plap of the matrix or lower die detached. 

A is the top or compressing beam, and a the corresponding bottom 
beam for receiving the die and taking up the pressure. These two 
beams are connected together at one end by powerful livks or 
inetal plates B, 4, and work on the fulcrum or centre 7. C, C, are 
racial rods connected at their upper extremities to the front end 
of the top beam and at their lower ends to the opposite sides of the 
hydraulic ram E, working in the cylinder D, This cylinder is 
connected by a pipe F direct to the cistern of a hydraulic pump 
at G, which is worked by a steam engine S attached tc the boiler Rh. 
Any other convenient arrangement of apparatus may, however, be 
employed in actuating the pumpG. A water cylinder H (the piston 
rod of which is connected by a rod i to the lever or beam A) com- 
municates by a pipe A with the cylinder of the hydraulic press, and 
holds sufficient water to fill that cylinder when the ram E is pressed 
down by the descent of the top lever A. By the use of this water 
cylinder or chamber H, the same quantity of water may be employed 
repeatedly without running to waste, since when the lever and ram 
E are raised the water in the cylinder D of the press will 
flow back again into the water cylinder H. Another advan- 
tage is, that the main cylinder D being filled by the water 
which is forced into it from the cylinder H as fast as the ram 
f descends, a saving of time is effected, inasmuch as a small quantity 
of water only (sufficient to give the tinal nip or pressure) is required 
to be pumped into the press through the separatepipe F. The lever 
is elevated by means of a steam cylinder K, the piston rod L of 
which is connected to the lever or beam A. J is the steam pipe 
Which supplies the steam from the boiler R to the steam cylinder K, 
which cylinder is securely connected by a swivel joint to the lower 
beam a. P, p,are the top and bottom dies ; the top die P is connected 
by a ball-and-socket joint O to the beam A and the bottom die is 
—— with running wheels as shown, whereby it can be readily 

rought under the beam A along rails or trams for that purpose. So 
soon as the die p is brought to its proper pcsition over the beam a 
and under the top die P, the rail ends shown at N, W, are permitted 
to descend a few inches so as to bring the bottom ef the die p down 
upon a supporting block » on the surface of the beam a (see Fig. 4), 
when it is ready to receive the pressure of the upper beam and die 
P. The raising aud lowering of the rails N may be effected in 
various ways, but it is preferred to employ a screw spindle acting 
upon a lever M, as shown in Fig. 1. In order to maintain the lever 
or beam A elevated, there is a lever Q connected to a rod T, which is 
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forked at one end, and works to and fro horizontally when the lever 
Qis moved. The forked end of this rod takes into a stud U fast in | 
one or both theSlinks C, and thus holds the beam elevated until 
released by the withdrawal of the rod T. 
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Tue Weise Coat anv Iron Trapes.—T'he Colliery Guardian 
states that some dulness prevails in the coal trade of the Newport 
district. The trade of Newport for the years 1861 and 1862, does 
not show that healthy and progressive increase which one might 


| have expected, taking into consideration the extraordinary rail- 
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BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

Tak thirty-third meeting of the British Association for the 
Advancement of Science will commence in Newcastle-upon-Tyne, 
on Wednesday, the 26th of August, 1863, under the direction of the 
following officers :—President: Sir Wm. G. Armstrong, F.R.S. ; | 
Vice-Presidents: Sir Walter Trevelyan, Bart. ; Sir Charles Lyell, 
LL.D., D.C.L.. F.R.S., F.G.S8; Hugh Taylor, Esq.; Isaac Lowthian 
Bell, Esq.; Nicholas Wood, Esq.; the Rev. ‘iemple Chevallier, | 
B.D., P.RA.S.; Wm. Fairbairn, Esq., LL.D., F.R.S. General | 
Secretaries : William Hopkins, Esq., M.A., F.R.S., St. Peter's Col- | 
lege, Cambridge; John Phillips, Esq., M.A., LLD., F.R.S., Pro- | 


| 


fessor of Geology in the University of Oxford, Museum House, | 
Oxford. Assistant General Secretary : George Griffith, Esq., M.A,, | 
Deputy Professor of Experimental Philosophy in the University of 
Oxford, Jesus College, Oxford. General ‘Treasurer: William Spot- 
tiswoode, Esq., M.A., F.RS., F.G.S., F.R.A.S, &c., 19, Chester- 
street, Belgrave-square, London, 8.W. Local Secretaries for the 
meeting at Newcastle-upon-Tyne: Captain Noble, Augustus Il. 
Hunt, Esq., and R. C, Clapham, Esq., 5, Grey-street. Local 
Treasurer for the Meeting at Newcastle-upon-yne: Thomas 
Hodgkin, Esq. 

The general committee will meet on Wednesday, the 26th of 
August, at one p.m., for the election of sectional officers, and the 
despatch of business usually brought before that body. On this 
occasion there will be presented the report of the council, embodying 
their proceedings during the past year. The general committee will 
meet afterwards by adjournment. 

The first general meeting will be held on Wednesday, the 26th 
of August, at 8 p.m., when the President will deliver an address ; 


| the concluding meeting on Wednesday, the 2nd of September, 


| at 3 p.m., When the Association will be adjourned to its next place of 


mecting. 

At two evening meetings, which will take place at 8 p.m., dis- 
courses on certain branches of science will be delivered. 

There will also be other evening meetings, at which opportunity 
will be afforded for general conversation among the members. 

The committees of sections will meet daily, from Thursday, the 
27th of August, to Wednesday, the 2nd of September, inclusive, at 
1U am. precisely, 

‘The sections will meet daily, from Thursday, the 27th of August, 
to Tuesday, the 1st of September, inclusive, at 11 a.m. precisely. 

The following are the titles of the sections to which communica- 
tions may be presented :— Section A. Mathematics and Physics. B. 
Chemistry and Mineralogy, including their applications to Agricul- 
ture and the Arts. C. Geology. D. Zoology and Botany, including 
Physiology, Subsection D. E. Geograpby and Ethnology. F. Eco- 
nomic Science and Statistics. G. Mechanical Science. 

Notices of communications intended to be read to the Association, 
accompanied by a statement whether the author will be present or 
not at the meeting, may be addressed to George Griffith, Esq., 
M.A., Assistant-general Secretary, Jesus College, Oxford; or to 
Capt. Noble, Augustus H. Hunt, Esq., and R. C. Clapham, Esq., 
Newcastle-upon-Tyne. 





Wnoveut Inox Canxox.—A firm in Bridgewater, U.S., are 
making a gun from wrought iron, which will weigh, when com- 
pleted, about 34,0001b. 1t is forged solid, in an octagonal form, 
with the cavity bored out 13in. in diameter, and will be hooped with | 
strong bands of iron put on by hydraulic pressure. 


| way and other facilities which the port possesses. 


The shipments 
of coal coastwise for 1862 were 585,633 tons, against 617,227 tons 
in 1861, and the exports oversea fur 1862 were 202,888 tons against 
211,199 tons in 1861. The total coal exports, foreign and coaste 


| wise, for 1862, were 788,521 tons against 828,426 tons in 1861 


Certainly this is not a large decrease, and the same might perhaps 
be easily accounted for, but the fact, after all, deserves the especial 
attention of the convervators of the port, as showing that unless 
every possible facility is afforded to shippers, the trade will most 
assuredly go elsewhere. ‘he iron trade is decidedly improving, 
and the ironmasters evince an amount of confidence which clearly 
indicates that they entertain a promising opivicn of the future 
The shipments for the last four weeks have reached nearly 15,000 
tons, being about 7,000 tons more than the average, and if this 


| continues for any length of time the stock on the wharves will be 


completely cleared. ‘The tin works of the neighbourhood are also 
better employed, and even those works that produce charcoal plates 
are able to report a little improvement, although not to anything 
like a satisfactory extent. The staple trades of the Swansea district 
continue in a satisfactory condition, and the various works are 
quite as fully occupied as for the past three or four weeks. ‘There 
is not any great demand for the home markets, but the exports for 
continental and foreign marke‘s are on the increase. The increase 
of from 2s, 6d. to 5s. per ton on some descriptions of iron, which 
we quoted two or three weeks ago, has been maintained. There is 
a report that the Aberaman Iron Works, Aberdare, the property of 
Mr. Crawshay Bailey, M.P., have changed hands, being worked by 
a new company. These works are now fully employed, and are 
shortly to be greatly enlarged. The coal trade has materially 
improved within the last few days, consequent upon the arrivals 
of vessels for cargoes at the various ports. ‘I'he direct Swansea and 
Neath line of railway was opened last week, and will greatly 
facilitate the transit of coals between the Aberdare and Merthyr 
valley and the port of Swansea—the steep gradieut at Skewen and 
the break of gauge at Neath beingavoided. Heavily laden coal trains 
now traverse the new line in less than one-fourth of the time of the 
old route, the working of the line and the shipment of coal being in 
the management of the Vale of Neath Railway Company. Sta- 
tistical returns of the trade of the port for the first half of the year, 
have just been published by the trustees of the harbour, and show 
a satisfactory increase. The advance in Scotch pig has influenced 
the iron trade of Cardiff and the neighbourhood, and the ironmasters 
are firm in demanding increased quotations. The fluctuations and 
extraordinary speculations which have been the case of late in 
Scotch pig hav., however, rendered makers more cautious in looking 
up to it as astandard for regulating their prices, although it still 
occupies, to a great extent the position of regulator of the iron 
market. It is expected that the unfavourable news which has 
arrived this week as to the prospects of the Confederates in their 
invasion of the Nortn will be the means of depressing the market 
again, and prices are likely to bedown a few shillings until more 
favourable intelligence of the Southern cause comes to hand. The 
ironworks of this neighbourhood are well employed, and there are 
good orders on the books, of the principal ironmasters. From a 
parliamentary return just issued, some interesting statistics are 
given ofthe exports of coal from the South Wales ports for the 
years 1861-2. The shipments coastwise from Gloucester, Newport, 
Cardiff, and Llanelly, exhibit a decrease in 1862 as compared with 
1861. Swansea, Neath, Port Talbot, Porthcawl, and Milford, on 
the other hand, show a small increase. The shipments coastwise 
from this port for 1861 were 895,729 tons, and in 1862, 884,283 tons. 
The exports oversea for 1861 were 1,109,354 tons, and in 1862, 
1,329,658 tons. ‘The total shipments, foreign and coastwise, for 
1861, were 2,005,083 tons, and for 1862, 2,213,941 tons. 
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TO CORRESPONDENTS. 


Notice.—A SpectaL EpItion of THE ENGINEER is 
published for Fore1GN CrrcvuLatTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

=." Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

M. O. A. H.—Next week. 

Ss. W.— We will inquire. 

G. R. M.—Tie plan looks well, but we have an idea that it has been patented, 

CORRECTNESS. — We beliece the Mr. Llovd was the same asthe present Bugineer of 
the Nary. 

Locomotive — The Injector was discussed in many of our numbers towards the 
end of 1859 and in 1860. 

ENquIRER.—I/ the clocks are patented, and if no prior manufacture of such 
au article can be shown, the patent is good. a 
L, O.—Your formula is doubtless correct, but will you work out the time in 
which a given number of cubic feet of steam would be discharged through 

such a pipe? 

W. B.—A little more steam, in weight, may be generated by a given weight of 
coal ata low than at @ high pressure, but the steam will not accomplish as 
much total work, : 

T. E. M.—We cannot go into the subject, as we are conrinced it will be im- 
possible for you to obtain the resulta you anticipate. We presume your 
cylinder fils tightly upon your fixed piston. 





THOROLD’S DRILL STOCKS. 
(To the Elitor of the Bagineer.) 

S1r,—As constant readers of Tuk ENGINRER, we see in this week’s paper a 
description of Mr. Thorold’s improvements in ratchet drill braces. Some 
few years ago our Mr. Drury brought out an improved brace, which (we 
think) embodies all that Mr. Thorold claims, with the addition, that it will 
drill atany angle. We enclose drawing, and hope it will be in time to save 
Mr. Thorold any further outlay. Drury Bros. AND WALKER. 

Sheffield, July 25th, 1863. 

P.S.—We have made some hundreds of them, 


Tur EnGtveer can be had, by order, from any newsugent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
disect from the office on the following terms (paid in advance): — 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpenee per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocke are charged the same rate for the space theyfill, All 
single advertisements from the country must be accompanied by stamps in 
paynent, 

Letiers relating to the adverti. and 7 9 rtment of this paper 
are to be addressed to'the publisher, MR. BERNARD LUXTON ; ali other letters 
and communications to be addressed to the Bditor of THR ENGINKER, 163, 
Strand, London W.C. 
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THE SUEZ CANAL. 


Tr is occasionally said by those who have not sufficiently 
considered the meaning of the word impracticable, that 
“nothing is impracticable in engineering.” The real 
meaning intended is, probably, that nothing is impossible, 
although even this goes much too far. It would, no doubt, 
be possible to carry a railway on a solid stone embankment 
across the Channel, but in thesense in which the em 
of means and the value of results is commonly considered, 
such an undertaking would be wholly i icable. No 
question can be raised upon which the members of our 
profession will enter with keener interest than that of the 
practicability of a proposed undertaking with respect to 
which high professional opinion may be widely and hope- 
lessly divided. Such a question is that of the practicability 
of the Suez Canal. Previous to 1847 it had been sup 
that a permanent difference of level of about 30ft. existed 
between the waters of the Red Sea and those of the 
Mediterranean. ‘The superior elevation of the Red Sea 
had been reported as the result of a careful survey made 
by the French Government, and it was not until a really 
accurate survey was made at the instance of the late Mr. 
Robert Stephenson, and two eminent continental engineers 
with whom he was on terms of intimacy, that this singular 
error was dispelled. The absence of any permanent 
difference of level led Mr. Stephenson, and at least one of 
the gentlemen, M. Talabot, associated with him in the 
survey of the Isthmus of Suez, to conclude that it would 
not be practicable to keep open a level cut, or canal, 
without any current between the two seas. M. ‘Talabo 
reported, that the absence of current and the character of | 
the entrance to be made into the Mediterranean presented | 
une difficulté insurmontable, and Mr. Stephenson, both in | 
Parliament and in the Institution of Civil Engineers, de- 
clared the whole scheme of an intermarine ship canal to be | 


| subject of such diametrical opposition of such high pro- 
fessional opinion. The conclusions of either engincer would, 
| by themselves, be accepted almost without question, but 
the task of deciding between the unqualified assertion by the 
one and the circumstantial denial by the other that the work 
in question is absolutely impracticable, is a difficult and a 
somewhat disagreeable one. The subject is, however, of 
the utmost professional interest, and therefore demands atten- 
tive consideration. With this there will, we do not doubt, 
be, also, a certain amount of partizanship, which is much 
to be regretted, as by pushing facts either into obscurity or 
unmerited prominence, according to the side of the question 
which may be taken, the probability of arriving at sound 
and really useful conclusions is, of course, greatly diminished. 
Mr. Stephenson’s conviction that the canal was impractica- 
ble was based upon the two facts, first, that it would have 
little or no current, and, second, that the entrance from 
the Mediterranean could not be kept open by any reasona- 
ble expenditure of money. As to the question of a current 
in the canal the mere fact that the low-water level of the 
two seas is the same is not sufficient. The very fact of a 
rise and fall of tide of 6ft. and upwards at Suez, and only 
1ft. at Port Said, in itself shows that there would be a 
, constantly alternating inward and outward current at each 
|endof the canal. Between Suez and the Bitter Lakes, 
| this current, it was calculated by the International Com- 
| mission of engineers—and Mr. Hawkshaw concurs in their 
| calculations—will move at arate in some cases of nearly 4ft. 
|; per second. With 3ft. or 4ft. greater rise of tide at one 
| end of the canal than at the other it would also, one would 
| suppose, be practicable to obtain a permanent current in 
| one direction by means of a tidal basin of some capacity 
with lock gates into the sea and into the canal. ‘The ex- 
tensive evaporation from the Bitter Lakes and Lake 
Timsah would also lead to a corresponding influx of water 
| from the seas, and this also would produce a slight cur- 
'rent, and beside this the outflow from the large lagoon 
known as Lake Menzaleh could be devel into the 
‘northern part of the canal. We are here anticipating a 
| portion of the reasoning of Mr. Hawkshaw, but the 
| sources from which a current could be derived must have been 
rfectly known to Mr. Stephenson, to say nothing of the 
| further resource of a fresh water canal from Cairo, with an 
average fall of nearly dS0ft. into the ship canal. With 
regard to Lake Menzaleh, which receives the whole dis- 
| charge of an extensive system of irrigation canals tapping 
the Damietta branch of the Nile, and ‘which has but one 
outlet, the Gemileh mouth, into the Mediterranean at a 
point west of the proposed ship canal, Mr. Hawkshaw 
suggests that the Gemileh mouth might be closed, and the 
whole current which, when he saw it, was at the rate of 
two miles an hour, turned into the canal. Not only would 
this have an important effect on the movement of water in 
| the canal itself, but it would tend to keep open the entrance 
| from the Mediterranean. Ail this Mr. Stephenson must 
| have known, but he never made any public mention of it, 
| and the facts certainly go far against his conclusions, 

Even, however, if the canal had no current, it would, as 
Mr. Hawkshaw observes, but resemble canalsin England and 
Holland, which might, in the same manner, be called stag- 
nant ditches. As far as navigation is concerned, entire 
absence of all current would be desirable, were there no 
attendant danger of silting up, aud could free and ample 
entrances be kept open from the sea at each end. Mr. 
Hawkshaw has gone into careful calculations of the prob- 
able rate of deposition, and of the amount of sand blown 
in, and having then doubled the result, to give an ample 
margin, he finds that the cost of dredging would not exceed 
£15,000 yearly. We cannot see how the propriety of and 
necessity for like calculations could have escaped Mr. 
Stephenson, but it does not appear that he made any, nor 
even that he furnished facts from which the same or 
different results might be estimated. He contented himself, 
apparently, with the conclusions that there could be no 
current, and that in consequence the maintenance of a 
navigable channel was impracticable. Both conclusions 
would appear to have been non-sequential. 

The practicability of maintaining a good entrance from 
the Mediterranean would depend upon the changes going 
/on along the north-eastern coast of the delta of the 
| Nile. Jt has been represented that large quantities 
lof sand are brought down by the Nile, and on 
|their discharge into the Mediterranean, that they 
|are swept along the coast towards the Levant. If 
| this were the case it would, of course, be difficult to keep 
open a harbour at Port Said. Mr. Hawkshaw has made a 

somewhat extensive examination of the nature of the rocks 
and soil of the Nile delta, and, although he does not draw 
any very positive conclusions, the whole scope of his obser- 
vations goes to show that the prevalent opinions of any con- 
siderable eastward current of sand, from the Damietta 














altogether impracticable. His own personal authority was | mouth of the Nile, is altogether unfounded. Geologicall 

sufficient to induce a wide acceptance of his opinion, and | speaking, the discharge and removal of sand may be rapid, 
there were, besides, political considerations which in many | but, practically, he is inclined to believe that it will be 
minds amounted to a conviction that the canal ought to be | very inconsiderable in amount. In that case the mainte- 
impracticable. | nance of the Port Said entrance would be unlikely to pre- 

Mr. Stephenson has passed away, and Mr. Hawkshaw, | sent any serious difficulty. 

now, perhaps, the foremost man in our profession, has| Mr. Hawkshaw enters into a general consideration of 
lately had occasion to examine the whole question of the | other objections which have been brought against the Suez 
Suez Canal (regarded as an engineering work), for the | Canal, but to which less importance has been given than to 
information of the Egyptian Government. With all the thetwo which chiefly determined Mr. Stephenson’s opinion 
information (we will say nothing of experience) which Mr. | against its practicability. It is probable, as was to have 
Stephenson could have possessed upon this subject, and been expected, that steam vessels will derive the most 
with the advantage of further information derived from the | benefit from the canal when completed, the navigation of 
works now in progress upon the Isthmus, Mr. Hawkshaw | the Red Sea and the character of the Port Said roadstead 
has come to the conclusion that “as regards the engineer- | being somewhat difficult for sailing vessels. Looking into 


“ing construction, there are no works on the cana 
“ presenting on their face any unusual difficulty of execu- 
“tion, and there are no contingencies that I can conceive 
“likely to arise that would introduce difficulties insur- 
“mountable by engineering skill.” And, as regards the 


maintenance of the canal, Mr. Hawkshaw is of opinion 
“ that no obstacles would be met with that would prevent 
“the work, when completed, being maintained with ease 
“ and efficiency, and without the necessity of incurring any 
“ extraordinary or unusual yearly expenditure.” 


1 the tuture, as must be done in dealing with a work of the 


kind in question, it may be su 
become the sole power employe 
the sea. 

Mr. Hawkshaw believes that the canal may be com- 
pleted at a cost of £8,000,000, as originally estimated. Into 
its probable revenue, or, indeed, any consideration of it 
as a commercial undertaking, he does not, of course, enter. 
We cannot help, however, turning to the Isthmus of 
Panama, where, with a railway 50 miles long, and costing 


— that steam will yet 
for driving vessels upon 





Perhaps no proposed engineering work was ever the 


£2,000,000, an annual dividend of nearly 25 per cent. is 





paid. The line is single, and is, by no means, of the best 
quality, and it was built at an enormous cost, say, £40,000 
per mile. The railway fare is £5, or 2s. per mile, and the 
charge upon goods is almost prohibitive, yet there is no lack 
of traffic. A ship canal is infinitely preferable to a rail- 
way either across the Isthmus of Suez or that of Panama, 
the traffic with the East is likely to be immeasurably 
greater than that between the Atlantic and Pacific, cia 
America, and supposing, therefore, the Suez Canal to be 
completed within any reasonable time, the shareholders 
ought to recover something for their money. 


RAILWAY IMPRISONMENT. 


In one important respect those who voluntarily subject 
themselves to imprisonment in the close cells of railway 
carriages are worse off than the involuntary prisoners at 
Pentonville. There (we will quote from Cresy’s Encyclo« 
pedia of Engineering) “ the prisoners can communicate at 
‘any time with the officers of the prison, by means of a 
“ large bell or gong in the centre of each line of cells. A 
“ handle, attached to a label and crank, is placed in every 
“ cell, and a single wire and crank communicates with the 
“bells. When the handle is turned the label flies open, 
“asingle stroke is sounded, and a pendulum connected 
“ vibrates with it; thus the attention of the officer on duty 
* is attracted, and the label, which remains open, indicates 
“ the cell where his presence is required.” In the cells of 
railway prisons there is not, See either label, 
crank, or bell, and if the cell takes fire, or the floor 
be broken up by a broken wheel or tyre, or if fellow pri- 
soners attempt one another's lives, it is impossible to 
“attract the attention of the officer on duty.” 

There is, perhaps, but little, if any, probability that the 
condition of railway prisoners will soon be ameliorated in 
this respect. In the House of Commons, the other evening, 
Mr. Blake asked the President of the Board of ‘Trade 
“ whether his attention had been called to a late murderous 
“attack by a maniac on two fellow ngers ina railway 
“carriage on the North-Western line between Liverpool 
“and London, whereby they received wounds seriously 
“endangering their lives; and whether the Government 
“intended taking any and what steps to compel railway 
“ companies to provide means to the: passengers to obtain 
“assistance in the event of outrage or accident. Mr. 
“ Milner Gibson said his attention had not been called to 
“ the occurrence in question, otherwise than by reading an 
“account of it in the newspapers. He understood the hon. 
“member to refer to the necessity of there being some 
“means of communication available to passengers with 
“guards. That subject had been mentioned occasionally 
“ by the inspector of railways as one worthy of considera- 
“tion, but there were objections entertained in many 
“ quarters, and he could not say that the Board of ‘Trade 
“had in view any proposal. ‘They had frequently sent 
“circulars to railway companies, calling their attention to 
“the necessity of having means of communication between 
“ guards and drivers, but he did not know that they had 
“ever suggested means of communication between 
“passengers and guards. It was not for him to say 
“whether there should be such means or not, but un- 
“ doubtedly the subject was well worthy of consideration.” In 
the report which the Zimes gave of the debates for the even- 
ing we find the words “ a laugh” appended to Mr. Gibson’s, 
reply. Ha, ha! Exactly; very laughable! Who laughed is 
not stated, but so facctious a subject could have hardly 
failed to provoke the risibility ot the whole House. A 
communication, indeed, between passengers and the guard ! 
What next will be required? What occasion have two 
bleeding men, struggling in a railway cell with a raving 
maniac, for communication with the guard? Pooh, pooh ! 
Provide the means for communication, and, no doubt, one 
passenger would stop the train to ask the guard whether they 
should be late at Paddington, another would do the same to 
ask that some one should run back and pick up his pipe, 
which he had just dropped out of the window, while an 
elderly lady would bring an express to a standstill to in- 
quire after her box. No wonder that the House of 
Commons could not resist such an absurdity. Ha, ha! 

We will, however, look a little further into this laugh- 
able matter. In the isolation of the locked cell of a 
railway carriage murders have been committed, and, in 
other cases, desperate but, happily, not fatal attacks have 
been made uw life,—again, the roof has caught fire (the 
Countess of Zetland once came near being burnt alive, and 
with no chance of assistance, in a railway train rushin 
along at forty miles an hour) ; a broken tyre has, now an 
then, torn through the floor of a carriage, and the shriek- 
ing passengers have then been dragged many miles in the 
expectation of an instant death, and with no means of 
making their danger known. Now, we cannot absolutely 
prevent the commission of murder nor attempts at murder, 
nor can we remove all risk of the roofs of railway 
carriages taking fire, nor of the floors being torn up by 
broken wheels, but there is no reason why, when the pas- 
senger is once in danger, he should not have the means of 
communication at the disposal of the prisoner at Penton- 
ville. There is no mechanical difficulty in the world to 
be overcome in this matter. A signal cord, running the 
length of the train, and within the reach of every passenger, 
and a bell near the guard, is all that is required. Each 
carriage would carry its own length of signal line, the 
several lengths being connected either by “suap hooks” or 
by a still simpler coupling, used, to some extent, on the 
South-Eastern Railway in the signal line between the 
guard and driver. This arrangement is that adopted upon 


| no less than 35,000 miles of railway in North America, and 


| 





it is in use, to a considerable extent, on the Continent. 
Any pretence of mechanical difficulty in the matter is 
idle. The signal cord is, indeed, occasionally applied to 
passenger trains one-eighth of a mile long, and to goods 
trains .of stil] greater length. In such lengths there is, 
certainly, a considerable “slack” to the line; but this 
causes no difficulty beyond a little extra exertion in pulling 
in the whole length in making a signal. 

But it is often urged that the common means of safety 
would be abused. Passengers, it is supposed, would be 
constantly stopping railway trains upon some frivolous 
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pretext or other, or as a mere joke. In the first place, 
then, we believe that any abuse of a signal cord weuld be 
very unusual; in the second place, a pull at the cord need 
not aid should not, in itself, stop a train; and, in the 
thrd place, even the risk of the occasional needless 
sto; pige of a train would be of less consequence than the 
danger to which passengers are now almost constantly ex- 
pod. How often a passenger might suppose himsel 
justitied in ringing for the guard, it is impossible to foresee 
But that it would be often done for a joke we do not 
believe. It would be perfectly practicable to indicate from 
which compartment an alarm was rung, and it would not 
then be difficult to identify the person who had given the 
alarm. There are endijess opportunities for practical jokes 
besides those which a signal cord in a railway train could 
afford. Any idle fellow might run, at any time, to 
Watling-street or Chandos-street with a circumstantial 
account of a fire not in existence, although repre- 
sented as making great headway. Door knockers 
might be said to afford great temptation for mischiev- 
ous persons, and any scapegrace might amuse him- 
self by constantly hailing omnibuses in the street, or by 
giving the turnstiles a few extra revolutions when cross- 
ing toll bridges. Perhapsa greater temptation to evil- 
disposed and idle people is offered by letter boxes and 
especially by the letter pillars. How easy, one might say, 
to drop in lighted lucifers, or cigar stumps, or for more 
deliberate rascals to deposit in them a packet of gunpowder 
in train with a slow match, or a via! of acid, or many other 
dangerous matters the introduction of which would be by 
no means difficult. Yet how seldom do we hear of “ practical 
jokes,” or, rather, crimes of this kind. Again, there should 
be no difficulty in providing for the passage of the guard 
along a train in motion. Todied, the present means are 
nearly if not quite sufficient forthe purpose. On hearing 
his bell ring, the guard or some one employed for the pur- 
pose, might then pass along the train to where the alarm 
originated, and thus satisfy himself as to the necessity for 
stopping the train. But even ifa ring at the bell was neces- 
sarily followed by the stoppage of the train, from a needless 
alarm we will suppose, even this, although vexatious, would 
not be fatal. 1t would be better to stop the train and even 
to lose three minutes than to risk the life of a passenger. 
We do not like to go abroad for lessons in railway 
management, least of all do we prefer learning from 
American practice. Yet good sense should teach us to 
examine the systems of all countries, and to adopt whatever 
is found worthy. In the United States the first railway 
carriages were copies of our own.- At length the long 
carriages, open from end to end, came to be used, and 
although in these the guard, and indeed any passenger, 
may freely walk through the whole length of the train 
while in motion, the want of a direct communication with 
the engineman was at length felt and acknowledged. We 
happen to know that great fears were at first entertained 
lest any means for such a purpose should be abused by 
mischievous or idle passengers. A cord extending over the 
tops of the carriages and only within the reach of the 
guards and brakesmen on the platforms of the carriages 
was, however, at length adopted, and by this means a 
spring gong could be rung upon the foot-plate of the en- 
gine, ‘one stroke being a signal to the engine-driver to stop 
the train. ‘This was the arrangement adopted until within 
eight or ten years, when upon nearly all railways in the 
States the signal cord was extended along the insides of the 
carriages just under the roof, and within the reach of every 





passenger, Any abuse of this signal cord is practically 
unknown. 





As railway passengers are now shut up on our own lines 
out of the reach of all assistance it seems only prudent | 
that they should provide themselves with some means of | 
raising an alarm. 


The necessity for doing so should be at | 
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Jury 31, 1863. 
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METROPOLITAN RAILWAY COMMUNICATION. 


Tur following is a third report by the select committee appointed 
t> inquire whether any, and, if any, which of the schemes now 
before Parliament for the construction of lines of railway within 
the limits of the metropolis, can be proceeded with in the present 
session without the risk of interfering with the future adoption of a 
c mprebensive plan of metropolitan railway communication; and tu 
consider what provision ean be made for the securing such a 
comprehensive system with the greatest advantage to the public, 
and the least inconvenience to the local arrangements of the metro- 

lis :— 

“ Ordered to report,—That the committee have met, and have 
considered the subject-matter referred to them, and have examined 
several of the officers of the Board of ‘Trade, the mauagers or the 
representatives of the principal railway companies having stations 
in the metropolis, several engineers engaged in the construction 
of railways, the chairman and engineer of ths Metropolitan 
Board of Works, and the surveyor of the Commission of Sewers of 
the City. 

“The committee, having considered the evidence, are of opinion :— 

‘3, That, in determining the regulations which it may be expe- 
dient to apply to railways within the metropolis (hereinafter called 
the Metropolitan Railway District) it is desirable that the limits of 
the metropolis prescribed to the Royal Commissioners of 1846 should 
be extended, those limits being the Edgware-road, from Oxford- 
street to the intersection of the New-road; the New-road and City- 
road to Finsbury-square ; Bishopsgate-street, London Bridge, High- 
street, Borough, Blackman-street, Borough-road, Lambeth-road, 
Vauxhall-road, Vauxhall Bridge, Vauxhall Bridge-road, Grosvenor- 
place, and Park-lane, and that the new limits should be as follows: 
—Commencing at the Barking-road Station of the North Woolwich 
Branch Railway, thence along that and the Great Eastern Railway 
to the Lea Bridge Station, thence in a straight line to the Seven 
Sisters Station, on the Great Northern Railway, thence in a straight 
line to the eastern end of the Hampstead Tunnel of the Hampstead 
and City Junction Railway, thence along such railway to its junc- 
tion with the West London Railway; thence in a southern and 
eastern direction along the West Loudon and West London Exten- 
sion Railway, across the River Thames to the junction with the 
London, Chatham, and Dover Railway; thence along the London, 
Chatham, and Dover Railway to the Brixton-road Station; and 
thence in a straight line to the Lewisham Junction Station of the 
Mid Kent Railway: and thence in a straight line to the Barking- 
road Station of the North Woolwich. 

“2. That squares and open spaces in the metropolis should not be 
unnecessarily taken for the purposes of a railway. 

“3. That it would be objectionable to allow the construction of a 
great central station in the metropolis. 

“4, That in the construction of any new lines of railway within 
the metropolitan railway district, subways, covered ways, or tunnels 
appear preferable, where circumstances admit of them. 

“5, That, with the view of giving further effect to the provisions 
in favour of the labouring classes contained in the 191st standing 
order, it is desirable,— 

“* That in every bill for making any work, in the construction 
of which compulsory power is given to take 30 or more houses 
inhabited by the labouring classes in any one parish or place, a 
clause be inserted to enact that the company shall, not less than four 
weeks before taking any such houses, make known their intention 
to take the same either by personal notice to heads of families 
inhabiting the same, at the time of giving such notice, or by placards, 
handbills, or other general notice placed in public view upon or within 
areasonable distance from such houses,and that the company shall not 
take any such houses until they have obtained the certificate of a Justice 
that it has been proved to his satisfaction that the company have 
made known their intention to take the same in manner required by 
this provision.’ 

“6. That heavy traffic in goods, and especially in minerals, could 
as a general rule be most conveniently carried from the railways 
lying north of the Thames to the railways lying south of the 
Thames by lines not passing through the central portions of the 
metropolis. 

“7, That there should be a line of railway on the eastern side of 
the metropolis connecting the railways north and south of the 
Thames. 

“8. That it is desirable that additional facilities should be afforded, 
and less onerous arrangements in reference to tolls made, for the 
passage by the railways on the western side of the metropolis of 
mineral and goods traffic from some of the northern railways to the 
railways and district of country south of the Thames. 

“9, That additional railway communication is needed in the 
densely populated part of the metropolis; and it is desirable that 
railway communication, where it does not already exist, should be 
established between the various main lines of railway. 

“10. That the Great Eastern Railway should be allowed to esta- 
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once removed by railway companies, but, in case they | blish a more central station than it has at present, and be placed in | 


refuse to do this, an enterprising manufacturer might do a | 


passenger's danger signal,” or aloud atmospheric whistle, 
or something of the sort. Whether railway guards would 
be allowed to take any notice of these we cannot say, bat | 
we do not doubt that any needless use of them would 

subject the offender to prosecution ; but, on the other hand, 

the responsibility of a railway company for any injury to a 

passenger who, in case of danger had sounded such an 

alarm without its being heeded, would, we should say, be 

considerably increased. In saying so much we only antici- 

pate the means which travellers may find themselves com- 

pellcd to take for their own protection, but the only proper | 
remedy for the evils of the present system of railway im- 

prisonment is in the hands of railway companies them- 

aclves. 


SSS 


Tue Prnstan Geir Terecrarn.—-There was an interesting 
meeting at Henley’s great submarine cable works, at North 
Woolwich, ou Thursday, to witness the shipment of the first 
portion of the Persian Gulf telegraph cable. It bas been most 





| of the crowded parts of the metropolis. 


carefully manufactured under the superintendence of Sir Charles | 


Bright, for the Council for India, aud the results, if favoura!le, 
will, no doubt, lead to a large development of submarine communi- 
cation. Three sailing ships are engaged for its conveyance, and Sir 
Charles Bright will accompany the expedition. 


Navat Excinerrs —The following appointments have been made | 


since our lasts ~Matthew Barker, supernumerary in the Indus, pro- 
moted to engineer; Thomas Young, assist.-engineer, to the Industry; 
Robert Spiers, assist.-engineer, to the Fisgard, for hospital 
treatment; J. P. Lloyd, engineer, to the Indus, for the Ripple; 
Edward Taylor, engineer, to the Indus as supernumerary ; Richard 
Liddle, engineer, to the Himalaya; W. R Leeson, acting engineer, 
to the Fisgard as supernumerary ; Allen Atken, supernumerary in 
the Asia, promoted to engineer; James Elwess and James Rogers, 
supernumeraries ip the Asia, promoted to Ist class assist.-engineers. 
CLIFTON SusPeNsiON Baipcr.—The temporary bridge contivues an 
objvct of great attraction to large numbers of visitors from all 
of the kingdom. During the past week the workmen have been 
engaged in raising the heavy masses of iron of which the saddle- 
plates, girders, &c., are constructed, and painting and preparing the 
links for the permanent bridge. Some of the anchorage plates have 
arrived from the works of the contractors, Messrs. Cochrane, of 
Dudley. They,weigh nearly three tons each, and there will be three 
of them to each set of chains. These plates will be tirmly imbedded 
in the rock at the bottom of the anchorage shafts. All this portion 
of the work, on which the men are now engaged, results in scarcely 
any perceptible progress, the greater part of it being carried on 
underground. ; 


ast | 





communication with the lines running to the western part of the 


good business by bringing out Captain Norton’s “ railway | —o 


“11. That it is not desirable to bring the main stations of any of 
the principal long lines of railway, except the Great Eastern, farther 


into London than js at present authorised, but that one or more rail- | , 
| shell nearly 7ft. 6in., and that of the furuace tubes—which were 


ways should be made for carrying passengers from different parts 
of London to the main stations of the long lines. Such new lines 
not to be made in the hands of any one of the present great com- 
panies, but placed under such management as to insure equal advan- 
tages to all. 

“12. That it would also be desirable to complete an inner circuit 
of railway that would abut upon, if it did not actually join, nearly all 
the priucipal railway termim in the metropolis, commencing withthe 
extension in an easterly and southerly direction, of the Metropoli- 
tan Railway from Finsbury-cireus, at the one end, and in a westerly 
and southerly direction from Paddington at the other, and connect- 
ing the extremities of those lines by aline on the north side of the 
Thames; such a continuous line of railway would afford means of 
distributing the passenger traffic arriving by the main lines of rail- 


| 





“14, It has been suggested that aCommission should he appointed 
to consider the whole subject of making railways in the metropolis; 
but to this there are great objections. The appointment of such a 
Commission must almost unavoidably lead to much delay in the 
actual commencement of the works that might ultimately be decided 
on ; nor isit likely that any Commission could be appointed the judg- 
ment of which would not be accepted as conclusive by Parliament; 
and even if a Commission should succeed in proposing a plan for the 
extension of railways in the metropolis which should meet with 
general acceptance, it would still remain to be determined to whom 
the construction of the projected lines should be eutrasted, and how 
tbe capital required for them should be raised. 

“15. The committee are of opinion that if the general views 
which they have explained should be deemed statisfactory by the 
House, some means should be taken to render future legislation con- 
formable with the principles which have been laid down. And, 
with this view, they would suggest that, in the next session, and 
also in any succeeding session, if necessary a select committee 
should be appointed before the second reading of the bills for con- 
sidering the differentschemes for the construction of lines of railway 
withiu the metropolitan railway district which may then be before the 
House, and to report their opinion upon such schemes with reference 
to the recommendations of this committee, such report to be made to 
the House before the second reading of the bills. 

“16. That it would be desirable that the Boarl of Trade should 
make, soon after the commencement of each session of Parliament, 
a geveral report relating to all proposed railways or works connected 
with railways, which affect the metropolitan railway district, and 
that the report so made should be referred to the proposed com- 
mittees. 

“17. That copies of the plans and bills relating to such schemes 
should be deposited with the Metropolitan Board of Works, and the 
Commissioners of Sewers for the City, in order that these bodies 
may, if they think fit, present reports to Parliament on avy of the 
proposed schemes; and that any report so presented should be referred 
to the proposed committees, 

“18. That arrangements should be made between the two Houses 
of Parliament that all bills proposing to sanction the construction 
of railways within the metropolitan railway district should originate 
in one House, and should be grouped together, and referred to the 
same select committee. 

“ And the committee have directed the minutes of evidence taken 
before them, together with an appendix, to be laid be:ore your Lord- 
ships.—July 16.” 


MANCHESTER BOILER ASSOCIATION. 


Ar the last ordinary monthly meeting of the executive committee 
or this Association, held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, July 28th, 1863, William Fairbairn, Esq., 
C.E., F.RS., in the chair, Mr. L. E. Fletcher, chief engineer, pre- 
sented his mouthly report, of which the following isan abstract: — 

During the past month there have been examined 324 engines and 
450 boilers. Of the latter, 17 have been examined specially, 11 
internally, 55 thoroughly, and 367 externally ; in addition to which 3 
of these boilers have been tested by hydraulic pressure. The follow- 
ing defects have been found in the boilers examined :—Fracture, 8 
(2 dangerous) ; corrosion, 16 ; safety valves out of order, 9 (2 danger- 
ous); water gauges ditto, 21; pressure gauges ditto, 8; blow-out 
apparatus ditto, 37; fusible plugs ditto, 2; furnaces out of shape, 4; 
over pressure, 1 (dangerous); deficiency of water, 1 (dargerous); 
blistered plates,3; total, 110 (6 dangerous). Boilers without glass 
water gauges, 2; without blow-out taps, 38; without back-pressure 
valves, 41. 

It is gratifying to find that the number of “thorough ” examina- 
tions of boilers, though not high during the past mouth, is steadily 
increasing During the month ending June 26th last, as many as 
104 were made, in addition to 12 “internal” and 10 “ special,’— 
making 126, independently of the ordinary “ external” examinations. 
This number is a greater one than has been reached in any previous 


month Exp .osions. 
One explosion has occurred during the last month, of a very fatal 


character, particulars of which are given below. ‘he following is 
the monthly tabular statement :— 


Tabular Statement of Explosions from June 27th, 1863, to July 
24th, 1863, inclusive. 





Progres- | ss ss 
sive No.. Date. General Description of Boiler, —— Injoned. Tota! 
for 1863. .y, 7 





. 97 Ordinary double flue or** Lan- 
No, 20, June 27. cashire,” Internally-fired.. 
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No. 20 Explosion, by which ten persons were killed and four 
others injured, occurred to an ordinary mill boiler of the two-flued 
“Lancashire” class. This boiler was not under the inspection of 


| this Association. 


way, and also absorb a very large portion of the omnibus and cab | 


traffic, and thus essentially relieve the crowded streets. 

“ The suggested lines might be undertaken in connexion with the 
construction by the municipal authorities of the City, or the Metro- 
politan Board of Works, of new streets urgently required in many 
Under some of these new 
streets, and under a portion of the proposed Thames Embankment 
(north side), and under some of the existing wide thoroughfares, 
new lines of railway might be advantageously and economically 
constructed; and arrangements might be made by which railway 
companies might, in consideration of beirg allowed to construct 
their lines under the streets and the Thames embankment, without 
charge for the land, be willing to undertake the construction of 
other parts of the lines required for completing the circuit of com- 
munication, which if constructed not in connexion with such cheap 
lines would be so expensive as to be unremunerative. 

“It would be desirable that an outer circle of railway shouid be 
formed within the metropolitan railway district, in its course inter- 
secting and communicating with the principal lines of railway north 
of the river Thames, It might be found convenient to bring this 
=n at certain points, into communication with the inner 
cireie, 

“13. The committe> are of opinion that every such system of in- 
ternal railway communication for the metrupolis should be under 
one management, aud they are of opinion that this might be secured 
without interfering with the existing practice of allowing free com- 
petition in plans by providing, through a staudiug order (to be made 
in both Houses), 

“* That, in the notices for any bill for constructing a railway, or 
any work in connexion therewith, within the metropolitan railway 
district, it should be stated that the bill may be so altered in its 
course through Parliament as to unite the whole, or some portion 
of such railway or work, with some one or more other proposed or 


! existing railway or work. 


The dimensions were as follow:—Length, 30ft., diameter of the 


parallel throughout, and not strengthened by any hoops or flanges— 
2ft. 8in.; the thickness of the plates in the shell and tubes, seven- 
sixteenths, in the flat end plates half an inch, each of them being 
strengthened with three gusset stays, secured with double angle 
irons. 

The longitudinal seams in the shell were not laid in line, but dis- 
posed so as to break joint. ‘The age of the boiler was about two 
years. It had not been tested by hydraulic pressure. 

The boiler had been fitted with a single lever safety-valve, the 
valve being inclosed in a box bonnetted over, from which the waste 
steam escaped through a discharge pipe, carried through the wall of 
the boiler house. It had also been fitted with a glass water gauge— 
a feed-check and back-pressure valve combjued, fixed to the front 
end plate, a little below water level—a blow out or mud tap, and a 
steam pressure gauge, of the dial class; but the boiler had no tap 


| for fixing an indicator, so as to check the accuracy of the gauge, 





| also done to the surrounding property. 


and ascertain the actual working pressure with the steam up. 

The boiler was rent into so many fragments by the explosion 
that it was completely destroyed, while considerable damage was 
Both the furnace tubes 
were torn away from the end plates, as well as separated into two 

ieces, dividing at one of the transverse seams at the middle of their 
ength. Three of these lengths, weighing upwards of a ton each, 
were blown over a row of cottages, one alighting on the first floor 
a dwelling beyond, having broken through the roof into its fall, the 
other two lengths falling at intermediate distances between these 
two row of buildings; while the fourth flew in a direction 
nearly at right angles with the others, and also fell upon a 
cottage, carrying iu the roof. The safety-valve weight, which was a 
ball of about Sin. diameter, was shot upwards, and, on its fall, broke 
through the roof of a third cottage. The shell of the boiler 
had been torn up into so maay small pieces that it was difficult 
to trace the course of the rents, and to determine where they 
had first commenced; but it may be remarked that one of 
them ran through the mauhole, which was vot strengthened as 
it should have been by a substantial mouthpiece. These frag- 
ments of the shell had not flown so far as the flue-tubes had 
done, but many of them lay scattered near the original seat of the 
boiler, wnile some were buried under the ruins. 'he end wall of 
the mill was blown down, aad the various floors laid open, while 
the engine was completely buried in the debris. The chimney was 
gashed by a large rent, running up it for half its height, and stood 
tottering over the old seat of the boiler, so that approach was 
dangerous; while the ground surrounding was covered with bricks, 
and the ruins of the injured buildings ; the windows in every direc- 
tion, as well as many of the roofs, being riddled. But it is difficult 
to convey an adequate idea of the ruin that had been produced. 
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The cause of the explosion has twice been investigated before a 
coroner's jury, conducted in each instance by a different coroner on 
account of the localities in which the deaths occurred. Scientific 
evideuce was given in each case. At the first trial, one scientific 
witness gave it as his opinion that there were no traces of there 
having been any deficiency of water, but that the safety-valve had 
been deranged and inoperative; while at the second trial, another 
scientific witness thought that the safety-valve had worked quite 
“ glib'y,” aud that shortness of water had caused the explosion. A 
verdict of accidental death was brought in in each instance. 

With regard to the explosion having arisen from shortness of 
water, it was given in evidence at the inquest that the gauge glass 
was blown through, and plenty of water observed shortly before the 
explosion happened: the correctness of which was borne out b; 
snbsequent examination, since the flues were found to be coated wi 
incrustation which over-heating, had it occurred, would have dis- 
turbed; while, in addition, the furnace crowns could not have re- 
tained their shape as they did, had the water been low. 

As to the explosion being due to excessive pressure consequent 
upon the defect of the safety valve, it is true that the spindle ot the 


valve was bent, but it is a matter of opinion whether this did not | 


become so subsequently to thé explosion, and was its consequence 
rather than its cause. At the time of making my own examination, 
which was done immedistely on the explosion being reported, 
there was no opportunity of seeing the safety-valve, since it was in 
the hands of the jary who were then engaged upon the inquest; but 
1 am informed, ou good authority, that the injury was such as could 
not have occurred to the valve in regular work, while it was known 
to have been previously in good order. 

But, «part from the condition of the safety-valve there are other 
considerations affecting the view that the explosion was due to 
excessive pressure alone. There was no evidence to prove that the 
pressure exceeded 60 lb. per square inch, and neither that nor twice 
the amount would have rent the shell had the material and work- 
manship been good; while from the fact that the flue tubes were not 
colla; sed, and the shell was reut into fragments—although the latter 
should bave resisted twice the strain of the former—it is clear that 
the explosion did not result from simple over pressure. 

It cannot be doubted that the plates were of very bad quality, 
one of them in the shell, situated at the top of the external flue, 
liad fractured through the solid when the boiler was at work a 
few months since, while it is reported that one of the scientific 
witnesses, who gave evidence at the inquest, stated that merely 
with the blow of a brick he had broken off a piece of plate about 
15 or 16 square inches in area, and seven-sixteenths in thickness. 
Also, another engineer, who had an opportunity of fully examining 
the plates after the inquest was closed, has informed me that he 


found them to be very inferior, while a specimen kindly forwarded | 
tome, at my request, by the owner of the boiler, shows a short and | 


crystalline fracture, is little better than east iron, and quite unfit for 
use. ‘I'he cast iron nature of the plates rendered them less adapted 
to withstand the tensile strain of the shell than the compressive one 
of the furnace tubes, which therefore accounts for the shell having 
been broken up into pieces, while the furnace tubes were uninjured, 
except by the effects of the explosion itself. 

uch is the simple cause of this explosion. The evidence given 
at the inquest, as well as the examination of the furnace-crowns, 
forbids the conclusion that the explosion was caused by a deficiency 
of water; while, further, the fact that the sbell which should have 
been stronger than the tubes, rent into a number of small pieces 
while the tubes did not collapse, shows—that the explosion was not 
due to excessive pressure, but to the defective quality of the plates 
of which the boiler on examination was found to have been made. 

In conclusion, the attention of our members may be specially 
called to the tollowing points :— 

The contradictory nature of the evidence too frequently admitted 
at corovers’ inquests as to the cause of boiler explosions, of which the 
ease above is an iliustration. 

The short-sighted economy of purchasing low-priced boilers, 
erroneously termed “ cheap,” which leaves the maker no alternative 
but to u-e plates of inferior quality, a practice not only detrimental 
to ves interests of the steam user, but unfair to the honest boiler 
maker, 

Th» importance of having all boilers thoroughly tested with 
hydraulic pressure; this had never been done with the boiler under 
consideration; had the test been applied, there can be little doubt 
that the inferior quality of the plates wo 1ld have been detected, and 
the explosion prevented. 





FILE-CUTTING BY MACHINERY. 


A sumBen of engineers and manufacturers lately visited Messrs 
Walter May and Co.'s works at Birmingham to witness the working 
of Bernot’s file cutting machine. The following statement of the 
result is from the Birmingham Post :— 

A working file cutter, while contending that the machine did not 
produce a certain effect resulting from band cutting, and expressing 
an opinion that no machine ever could, admitted that the file just cut 
was eminently suitable to the purpose for which it was intended. 
Though not in words, he, in effect, went so far as to say that the 
cutting was equally regular as to the distance of the cuts from each 
other, and more regular asa parallelism and depth. An eminent 
engineer who has had these machine made files in use in his works 
for some few weeks past, remarked on the advantages of perfect 
regularity in these two respects. The teeth of the haud-made files, 
he says, are are not all of the same size. Some are higher than 
others; some are lower and greater in bulk. Theresultis that when 
you use them the highest teeth are the first to “ bite,” and, as a 
necessary consequence, the first to wear off, if there are enough of 
them, or to breai: off if there are not enough to bear the strain. So 
that while you are unable to use all the teeth at once, as you ought 
to do, you damage the file irreparably every time you use it. In 
the case of the machine file, on the coutrary, you get perfect 
regularity in the teeth, aud being able to use them all at once 
= can do more work in a given time, and your file will 

ast longer. It is only fair to state, however, that the files 
he has been using are of better material than the general 
run of files. To this it is replied that the result achieved dues not 
follow from the goodness of the material, but from the regularity of 
cutting, aud to this comes the acswer that a better class of hand 
iabour might, perhaps, be bestowed up na more valuable material. 
Upou this the question of cost immediately arises, and it is rhown 
that, granted the excellence of the workmanship in the machine-cut 
file, it is cheaper by five-sixths than the hand-cut file, and that the 
more costly the labour bestowed upon the latter the cheaper must 
be the former in comparison, because the work of the machine is 
always alike, and always costs the same. It was held, indeed, that, 
if the machine were brought into general use, manufacturers would 
be able to get files of much better material than auy pow made, 
because, at present, the cost of cutting prevents the use of best 
materials in the making of such files as are required in 
large quantities. While the merits of the machine and the 
quality of its work were being discussed in all parts of the 
roum, however, it still kept steadily on running off file after file, 
to create new discussions. Its capabilities to cut all kinds of files, 
too, were illustrated and explained. They could not be de- 
moustrated, because the machine was set to cut flat files only, 
and could not be re-set without an expenditure of time that might 
have proved tedious. To the objection that this re-setting was a 
bad pint in the machine, it was replied that, where several machines 
were at work, one should be kept set fur one sort of filo, and another 
for another, that plan—besides being more convenient—euswriug the 
best possible quality of work in eacu case by reason of the imcreased 
skill which continual practice would give the attendant on the 
machiues. And so the time wenton. ‘I'he machine cut files by the 


dozen, and each file became a new subject for examination and dis- 
cussion. The result was a general commendation of the 

and a concurrence of opinion as to the excellent quality of its work. 
The files cut by it were,in the large majority of cases, held to be 





superior to files cut by hand, and in no instance that came to our 

knowledge was it held that the machine-cut file was inferior. After 

about an hour or an hour and a half had been spent in the machine- 

room, the company, on the suggestion of Mr. Allinson, adjourned to 

— apartment to discuss more formally the merits of the inven- 
on. 

Mr. B. Gilpin, of Cannock, who was called upon to preside, 
opened the discussion by expressing his entire belief in the practi- 
cability of 80 working the machine that it should achieve all the 
results Mr. Allinson had laid down for it in his report, to which we 
referred at leugth yesterday. He had had much practical acquaint- 
auce with work of the kind, he said, and had seep, he believed, all 
the file-cutting machines which bad been made, both in England 
and America. Bernot’s was decidedly the best. Worked on the 
factory system, the result would be the production of a file su r 
in all respects to the hand-cut file, at the rate of 7d. per dozen, 
instead of 6s. or 7s., the now paid. This was no theory, ‘Uhe 
thing had been done at Douai and in Belgium, and macbine-cut files 
were fast driving hand-cut tiles out of the foreign markets. Why, 
then, should we in England still hold on to an old and expensive 
system which, but for the Trades Unions, would have beeu 
abandoned long ago? He urged that a company sliould be formed 
a8 speedily as possible, and that their first works should be erected 
in Birmingham, where there was every appliance fur carrying on 
the manufacture. Mr. Allinson then explained the principles upon 
which the business of the company should be managed, aud enfered 
into detail concerning the results that would be achieved; after 
which Mr. H. Howell explained the finarcial scheme of the com- 
pany. Perhaps it will be more convenient, from consideration of 
space, to give a summary of both speeches together. The manufac- 
ture of files, they said, was one of the most important branches of 
our industry, its annual production amounting to £2,000,000. It 
was a manufacture remarkably free from fluctuation, and yielding 
fair profits to those engaged in it. Still, machinery had not been 
extensively applied to it for two reasons—Ist. The opposition of the 
Trades Union to all change, the denial of free action to the masters, 
with the fear of outrage, have prevented the use of file machinery 
at Sheffield. 2nd. The want of file-making machinery adapted 
to the employment of unskilled labour, has prevented its intro- 
duction elsewhere, Both difficulties, however, have been over- 
come by the inventions of Bernot and Greenwood, which, while 
adapted to the employment of ordinary operatives, and capable of 
producing any kind of file, could be worked in localities far out of 
reach of the Trades Union infl The p iary advantages 
resulting from the working of these two patents were very great 
indeed. Taking the cost ot producing £100,000 worth of files, the 
difference between haud-making and machine-work was as follows : 
‘Lhe cost of making the blanks under the hand system would be 
£13,324; under Greenwood's patent it would be £5,128. The cost 
of grinding under the hand system would be £10,764; under Green- 
wood’s patent £5,210. The cost of cutting by hand would be 
£28,275; by Bernot's machine it would be £21,333. The cost of 
hardening and making marketable under the hand system would be 
£9,464 ; under Greenwood’s patent it would be £4,549. In the cost 
of machine making was included charges toredeem the patents in five 
years and fixed plant in eight years: and the result was a 
saving of £57 12s. 6d. per cent. _ making files by ma- 
chinery instead of by hand. Of rnot’s machine, which 

rforms only one, but that the most important of the 
our processes in the manufacture of files. Mr. Allinson spoke 
at length, but as we went fully into the working powers and 
economical results of this machine yesierday, it will not be necessary 
to dv soagain For working all four pateuts it is proposed to raise 





| avapital of £100,000 in 1,000 shares at £10 per share, 1Us. to be paid 


on application, and 15s. per share on allotment. Calls of 253. per 
share are to be made at intervals of not less than three months’ 
notice. A provisional contract, it seems, has been made with the 
proprietor, Mr. Allinson, for the purchase of the patent. He is to 
receive £2,400 in cash, and in proof of his contidence agrees to make 
the further remuneration dependent upon the success of the under- 
taking, viz., by a payment, afcer LU per cent. of dividend to the share- 
holders, of 1 per cent. to himself, aud a half per cent, after each 
subsequent 5 per cent. of divdend. It is proposed that this geutle- 
man be engaged as general manager; his experience and energy, 
stimulated by his interest in the success of the company, beiug 
thereby made available for its benefit.—After Mr. Alliuson and Mr. 
Howell had propounded the scheme for the promotion of the 
com , discussion was invited.—Mr. Clift, referring to the 
machine whose working the company had just witnessed, 
said there could be no doubt that its capabilities as a labour saver 
had been satisfactorily trated to everybody present. Every 
one who, like himself, was not a practical file cutter, must have been 
convinced that what Mr. Allinson had said in his report (from which 
we quoted yesterday) was fully borne out. He had spokeu to a prac- 
tical file-cutter about the mitter, and the judgment of the person to 
whom he sv spoke was that the files cut by tue machine that morn- 
ing were quite equal in quality to the best hand-cut files made. 
With respect to the statements made by Mr. Howell and Mr. Allin- 
son as to actual monetary results, he thought they must be assumed 
to be correct, for a committee had investigated all Mr. Allinson's cal- 
culations very closely, and had cailed in experienced file-cutters to 
assist them. “And in the end they were all found to be correct. 
With regard to the desirability of establishing the file manufacture 
in Birmingham, there could not be two opinions. The town must 
certainly derive great advantage from the introduction of any new 
trade, and, independently of that, Birmingham files had not hitherto 
been held in very good repute. No doubt this meeting would be one 
step towards altering thatfact. For all these reasons he gave in his 
cordial approval of the machine, and by way of giving « practical 
turn to the meeting, he begged to move “that Bernot’s fiie-cutting 
machine has the advantage of being a valuable labour-saving 
machine; that it can be worked effectively, under proper 
supervision, by unskilled labour ; and that the files cut by it are 
equal to, if not superior, to the files cut by haud.” Mr. Pemberton 
seconded the motion. Not being a practical file-cutter, he said he 
could not give a very weighty opinion as to tho work done by the 
machine ; but as one who usedagreat many files he had seen enough 
to induce him to purchase the company’s files 80 soon as they sh suld 
commence making them. Hitherto, brass founders, as he was, had 
been obliged to get their files in Birminghaw, the Sheffield files not 
being suitable in cut. The result was that they got # bad class of 
file upon which the files produced that morniug were a very great 
improvement.—In answer to a question put by Mr. Gilpiv, Mr. 
Greenwood, the maker of the machine showa, stated that he would 
undertake to repair and renew any number of the machines for sevea 
years at 10 per cent. on their original cost.—Mr. John Lowe asked 
what was the difference between M. Bernot’s patent and that of Mr. 
Preston, iu use‘at Manchester. Mr. Allinson said the diffi rence was 
that in Mr. Preston’s invention, in which au endeavour was made to 
imitate the motion of the human arm, the chisel travelled further in 
order to strike the blow. The result was that that machine would 
only make 28) cuts per minute, and would not cut many Kinds of 
file at all. Bernot’s machine, on the contrary, working at its 
ordinary rate, would make from 900 to 1,000 cuts per minute, and 
would cut every kind of file that could be cut by haud.—After some 
further discussion of a conversational character, Mr. Clift’s mutiva 
was put to the meeting and carried unanimously.--Mr. A. Ryland 
then said he had attended asa matter of business on behalf of the 
company, but he did not think it worth while to carry the matter 
further then. Gentlemen, it was true, had seen the machine, but 
they would no doubt like to think the matter over, and peruse the 
reports of Mr. Alliusou and the prospectus of the company before 
committing themselves to any definite course of action with respect 
to taking shares, or anges of thatkind. He might say that there 
had been several meetings 0! hants and manufacturers on the 
subject, and almost all—noue dissentiug—had expressed their wil- 
lingness to take shures, or to support the company in any other way 
which might seem best. The scheme, too, was looked favour- 


large houses in London, who would give it th if 
ating merchants and mauufacturers of Birmingham cook t up. 














He concluded by inviting the ntlemen present to attend a meeting 
to talk the matter over, to be Feld at Mr. Howell's office on Friday. 
—The company then separated. 


— —— i 


Rawayrs axp Steatens.—Mr. Massey has given notice that he 
Will early next session move for a * select committec to inquire and 
réport whether it is expedient that railway companies shall be 
authorised, and, if so, upon what conditions, to construct or enlarge, 
purchase or take on lease, or otherwi-e appropriate, any dock, pier, 
harbour, or ferry, or to acquire, provide, and use duy steam vessels 
for the conveyance of gouds and passengers, ot to apply any portion 
of their capital or revenue to other objects distinct Ke the under- 
taking of railway company.” 

Goxxery Exreamexts.—The Woolwich Ordnance Select Com- 
mittee have, in their report on cast iron ordnance, condemped the 
use of cast iron for rifled guns, and, while recommending that no 
further expense be Pewsey in attempting to utilise so unreliable a 
metal, they have urged the remuneration of the gentleman whose 
plans, by direction of the Minister of State for War, they have been 
80 long testing. The sum of their report seems to be that they re- 
commend Mr, Britten's plan of rifling and lead-coated shot for use 
with cast iron guns, because the powder charge he uses is smaller, and 
the straiu thrown upon the gun less than that of other systems. But 
they prefer Commander Scott’s projectile, from its large powder 
capacity, objecting, however, to his use of a wad. The first heavy 
gun made in the royal gun factories with an internal tube of steel 
instead of wrought-iron was, on its completion a few days since, at 
once put to its work of testing the Armstrong 100-pounder vent- 
pieces. This gun has now stvod 300 rounds with proof charges, 
and shows no sign of alteration either in the interior tube or on the 
outside, a result that must be highly satisfactory to Mr. Anderson, to 
whom, as previously mentioned by us, this improvement in gun 
manufacture is due. It is true that small pieces of steel have been 
for years past tempered in oil, but the application of oil to tempered 
gun-blocks, or other large masses of steel was, if not untried, at 
least not so successfully carried out as to cause its adoption.—Army 
and Navy Gazette. 


Tae Derences or Cuarteston.—After the successful defence of 
Charleston by the Confederates much interest was excited amongst 
artillerists as to the guns used for the defences, which appear to 
have been principally old guns, with the addition of some new 
large cast-iron smooth-bore guns of 9-in. bore. ‘I'hese pieces were 
cast by the Confederates from their charcval iron, and are said to be 
capable of firing heavy charges of powder, and projecting their 
round balls, which weigh 1001b., with a very high velocity. Since 
this beating-off of iron-clads the 6-ton smooth-bore gun, nentioned 
in a former number of this journal, as made by Sir W. Armstrong, 
has been growing into favour, and is not unlikely to become a naval 
broadside gun. it was fired at first with very heavy charges, but 
has been since found to give better results with from 20 ]b. 10 25 Ib. 
of powder. Lately a gun of similar pattern has been forwarded 
from Elswick. It is rifled on the shunt system, which has not 
hitherto been very successful, though it is in some respects superior 
to the service fine-groove plan of rifling. ‘I'his last has been lately 
tested in a 110-pounder against a muzzle-loading gun of like size, 
grooved on a plan nearly identical with the Prussian rifling, and has 
shown considerable inferiority in range, and some inferiority also in 
accuracy. The projectiles fired were those of Mr. Jeffrey, and 
weighed about 1v0)b., and the range obtained at 10 deg. with a 12 Ib, 
charge was 8,900 yards. ‘I'he bore of the guu used is nearly the same as 
that of the 110-pounder Armstrong, which was also fired with 12 |b. 
of powder (the present charge of the gun), aud gave a range of 
some hundred yards less than that obtained by Mr. Jeffrey's pro- 
jectiles. Mr. 1B. Britten's lead coated shot were also fired on the 
same occasion, but, owing to his omission of the usual wooden plug. 
at the rear, the range scarcely ded that obtained with the 110- 
pounder.—Arimy and Navy Gazette. 

Forei@n axon ConontaL Jortines.—Mesers. Glass, Elliott, and Co 
hove despatched a steamer to the Mediterranean with a view to the 
commencement of opetations for the repair of the fractured cable 
between Benghazi and Alexandria, about 500 miles in length.—La 
France announces that the number of workmen employed on the 
fortifications of Cronstadt has been increased from 15,000 to 18,000. 
—A levter from Calcutta, referring to the Bhore Ghaut incline, says : 
—Last year 1 travelied over the great Pass of the Semmering 
Mountains, on the line of rail way from Trieste to Vienna, and | must 
confess that | wonder when I hear that here, in the centre of India, 
we have a grander work even than the magnificent Semmering 





Incline. ‘The difference in favour of the Bhore Ghaut is 
2% miles in length and 5v6ft. in the total ascent. In the 
constrnetion of the work four years were spent in pre- 


liminaries, and seven aud a quarter years in completion. ben 
you take into consideration tue difficulties undgr which our engi- 
ueers are placed from the scarcity of skilled labourers and the inter- 
ference to work frum the violent changes of season, you will 
acknowledge that great credit to due to the men who are making 
our railways so bravely.” ‘I'he writer continues :—“ The Messageries 
Impéri .les steamers are earning & rather doubtful reputation. The 
balance of opinion is certainly in favour of the French line over that 
of the Peninsular and Oriental Company; but complaints have 


| reached us of incivility shown by the captain to the English 





passengers during a recent voyage of the Imperatrice. The 
Britis aud Eastern Steain Navigation Company (Limited), lias been 
again brought befure the Indian public, but t am atraid it is not 
regarded with mach favour as an investment. Among other oppor- 
tunities recently afforded to capitalists are the Meerut Cotton 
Pressing Company(Limited), the Carnatic Coffee Company( Limited), 
aud the Oriental Tea Company (Limited), of which latter all the 
shares reserved for India have been taken up.” 

Factorixs.— The reports of the inspectors of factories, which have 
been presented to the Houses of l’arliament, contain some interest- 
ing statistics respecting the preseut condition of the operatives and 
the prospects of the cotton trade. The total number of accidents 
reported to the inspectors during the six months ended the 3uth of 
April last were: Arising from machinery— adults, mules 276, 
females 241; young persuns, males 279, females 291; children, 
males 76, females 39; total, 1,202, of which 18 were fatal. There 
were 83 accidents, of which four were fatal, caused otherwise than 
by machinery. The magistrates dealt with 319 informations, of 
which 188 were convictious, 72 were withdrawn on payment of the 
costs, and 59 dismissed. ‘he total amount of fines inflicted 
was £323 15s., and costs £129 4s, 6d. Mr. Alexander Redgrave, iu 
considering the prospects of the cotton districts for sume time to 
come, says: “Ihe quantity of cotton coming inw the country 
duriug the present year will not exceed half the quantity required 
to keep the mills in full work. ‘That to be received hereafter will 
be a gradually increasiug quantity, but not for some time suf- 
ficieut to keep all the mills fully employed. The working of 
Surat cotton, wigch will be the main supply, will not realise 
to the operatives their former amount of wages by a diminution 
averaging 20 per cent. at the present time. During this year 
there will not be full employment for much more than one-half 
of the cotton operatives iu the country. Until a sufficient and 
regular supply cau be relied upon a large number of persons 
must be provided for, either by ewigration or by employment being 
found for them in other ovcupations, or by their relief from local in- 
stitutions or private benevolence. Mr. R. Baker, in his remarks upon 
trade, says :—“ ‘I'he stateof the woulleu, worsted, and flax trades of 
my dist.ict, duriyg the past half year, has been good. Of the silk 
trade I am afraid that it is too true that the fashion of wearing rib- 
bous has become greatly superseded by velvets, leather, and by the 
‘styles’ which are more novel and more acceptable than ribbons. 
This is the real cause to which the decline in this branch of the silk 
trade is to be attributed, and when it will revive, if ever, is extremely 
questionable. The sooner new trades are attempted in such places 


as Coventry, or emigration is adopted, the better. I believe there is 
an effort being made to int-oduce other trades into Coventry, but 
with what success remains to be seen.” 
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OIL SEEDS AND OILS. 


Om seeds and oil cake have frequently been treated in our 
columns. More than two years ago we drew attention to the in- 
creasing trade in oil-seeds and vegetable oils, and the cake resulting 
therefrom, The large supplies of mineral oils introduced do not 
seem to have much interfered with the constant demand for them, 
whether in regard to consumption or price, although animal oils and 
fats have been depressed. There are some oils received in large 
quantities which cannot be expressed here, but are more readily 
obtainable at the seat of growth and production, such as palm oil, 
cocoa-nut oil, olive oil, and several kinds of what are termed seed 
oils. But there are other seeds which can be received in bulk here 
for crushing, and of which the cake remaining after expression is of 
considerable value for feeding pu for stock. A readily avail- 
able, cheap, and useful comp food for horses and cattle is of 
great importance in this country. 

The fact of our imported oil-seed cakes (exclusive of that made at 
home) averaging 108,000 tons annually in the last three years, is a 
proof of this. We believe, however, the field for oil-crushing is by 
no means fully developed. There are many new oil-seeds to 
——e in quantity, and many new localities for supplies to be 
explored, 

Even of the two principal oil-seeds named, linseed and rape, we 
do not get anything like the quantity we require for the wants of 
our oil-crushers and the demands of their customers. Both have 
rather increased than diminished, and we could readily take more. 
Lut other countries are bidding against us. France and Germany 
and Italy now work up a good deal of vil-seed, and it would be well 
if our brokers and merchants would hunt up new materials. The 
importance of this trade, and the certainty of its future development 
toa much larger magnitude, are manifest from the great increase 
that has taken place in the consumption of vegetable oils, both in 
England and upon the Continent, as shown by the amount of our 
imports of oil-seeds, which have risen since 1847 from 487,035 qrs. 
to an annual average, during the last three years, of 1,401,603 qrs.; 
whilst the annual export of seed-oils to the Continent bas grown up, 
during the past five years, froin 16,250 to 32,000 tons. 

The consumption of oil-seed cake has advanced in a still greater 
ratio, the import of foreign descriptions having kept pace with the 
extra supply from our home manufacturers, thus establishing the 
important fact that oilcake is an article of permanent and increas- 
ingly extensive demand; and there is every reason to expect that 
England must become more and more a grazing country, owing to 
the high — of meat, aud the disadvantage of competing in the 
growth of corn with countries more favoured by Nature for this 
purpose. 

‘l'his statement is made without reference to cotton seed, which 
has increased in supply during the last few years more than ten- 
fold; and although an article but recently — to oil-producing 
and fattening purposes, the profits arising from its manufacture 
have been highly satisfactory. 

The number of useful oil-seeds at present obtained in quantity is 
but limited, and tke field of nature iu this respect has scarcely yet 
been properly explored. Rape, mustard, and colza, flax and hemp- 
seed—beni and teel, or gingelly, or sesame (all of which names it 
respectively beers), ee are of scarcely any commercial 
importance. Cotton has of late years come more extensively 
into the market for oil. We pass over the more solid fats, or vege- 
table butters, expressed from their fruits in the countries of produc- 
tion, such as palm, cocoa-nut, shea and mohwa oils. Ground-nut 
kernels are a ne article of trade, which are more dealt in in 
France than with us, There are a few other seeds of minor impor- 
tance, such as niger seed, camelina, Madia sativa, and castor seeds ; 
while, on the Continent, the walnut, the olive, and other fruits, aid 
largely the oil supplies. 

We would point attention to two new oil-seeds, which we think 
might be obtained in bulk by a little attention. First, sunflower 
seed, which is grown in large quantities in Russia, and the seeds of 
a wild gourd common in parts of Western Africa, and yielding an 
oil known in Lagos and other of the coast as Eguse oil. Sun- 
flower seed, as shown in the Russian department of the last Interna- 
tional Exhibition, was priced, respectively, 2s. 11d., 4s. 5d., 7s. 5d., 
and 17s. 8d. per cwt., according to quality—black, striped, white, 
&e., seed. The yield of oil from this seed is considerable, and it is 
useful for many purposes. Where waste land is plentiful, no doubt 
this might become a plentiful crop. From 1,500 to 30,000 plants are 
grown to the acre; and, although the quantity of seed varies con- 
siderably, according to soil, climate, aud production, yet an average 
of 50 bushels may be relied on, which would yield 50 gallons of oil, 
and about 14 cwt. of oil-cake, which is superior to linseed cake for 
feeding stock. The stalk is also valuable for fibre, and now that rags 
are becoming scarcer and dearer owing to the unprecedented demand 
for paper, it might be made useful for paper stuff. 

The other oil to which we would draw attention is Eguse oil, 
obtained from the seeds of some species of gourds, which are not 
only held in universal esteem in parts of Western Africa, but con- 
stitute lucrative articles of ¢ on tof their manifold 
economical appliances. ‘he avnual amount of produce recently 
furnished from the new sources of trade opened up in the distant 
countries of Yorruba, Lagos, &c., has been unusually great; and 
considerable attention has, therefore, been directed to a few of these 
products, the collection of which by the mercantile communities 
of Western Africa might prove sufficiently remunerative to 
answer for exportation to Europe. No doubt, however, can 
exist that not only these, but other indigenous eommodities, 
how comparatively unknown and limited in utility, must in the 
course of time occupy no insigniticaut position among the exports 
from our African colonies aud the trading ports there. The seeds of 
the many wild cucurbitaceous plants which are so common in warm 
countries have, as yet, been very little utilised. ‘These gourds are 
extensively grown on the country farms and waste tracts of lund of 
many parts of Africa; and the Eguse seeds already mentioned are 
now profitably retailed by their inhabitants in the markets of Sierra 
Leone, where they are purchased with avidity as one of the standard 








constituents of various country dishes. Our attention was first | 


drawn to these seeds by the exhibits in the Courts of the Exhibition 
last year from Liberia, Lagos, and the Niger; the oil pressed from 
them was of a very excellent character, of a rich golden hue, and of 
a somewhat pleasant taste. 

Embedded chiefly in the central portion of the pulp of the gourd 
are bumerous white, narrow, ovate, and compre: seeds, nearly 
an inch long, enclosed in a tough coriaceous coat. ‘These seeds, in 
a fresh state, possess an agreeable nutty flavour, approximating to 
that of the young almond or hazel-nut. Their bland and nutritive 
properties render them very palatable adjuncts to the native 
edibles; and so highly are they appreciated, that a ready sale 
is invariably commanded in the localities where they abound. A 
few days after the gourds have been gathered they are longitudi- 
nally divided into two equal parts, and either suspended from the 
roof over the fire or ex to the sun, to facilitate the evaporation 
of the fluid portion of the pulp. The seeds are then picked out of 
their fleshy beds, well dried in the sun, and preserved in covered 
calabashes, 

The rude country process by which the oil is obtained is as 
follows:—The seeds are first carefully divested of their external 
sheaths by gently pounding in a wooden mortar. They are 
repeatedly washed, cleansed from impurities, dried in the sun, and 
pirtially parched in a pot over the fire. Thrown again into a mortar, 
ihe whole are beaten into a rough pulp, and finally rubbed between 
two stones until reduced to a fine paste. ‘his is strongly compressed 
between the hands, when a certain quantity of oil oozes forth, and 
the paste frequently heated over the tire, until successive manipula- 
tions exhaust all further supply. The oil is allowed to remain for 
some time, to permit of its clarification. It is sold in Abbeokuta at 
fiom 2s, to 4s. a gallon, according to the produce of the season. 
When pure, it is an excellent substitute for salad oil, and is equally 
useful for the lamp, burning with a bright clear flame. It is about 
equal, for all ordinary oe. to ra but the market price 
would hardly exceed In sesame or gingelly. For the lubrication 








of machinery, and other analogous appliances, its natural qualities 
are sufficiently valuable to merit attentive consideration. 

The production of oil on an extensive scale from various vege- 
table sources has for the last twelve years brought all the blessings 
of comfort, healthful occupation, iudustrious habits, and civilisation, 
in the place of wars, famine, and the slave-trade in the interior. 
The several African trading companies recently formed will all 
assist, by competition and capital, in aiding the development of 
African resources, by extending the production of old staples, and 
calling forth new ones. 

When we consider the enormous extent to which the ground-nut 
has been brought into cultivation and commerce in Western Africa, 
there seems no reason to question that these common gourds could 
be as profitably and extensively cultivated on the waste lands of 
Africa, affording another plentiful source of oil. 

About 12,000 tons of ground-nuts, worth £130,000 to £140,000, are 
annually shipped from the Gambia alonefor oil; but Governor Darcy, 
in a recent despatch to the Colonial Office, states that he takes every 
occasion to urge a the natives most seriously the necessity of 
not depending solely upon the grourd-uut, which is a very preca- 


rious staple.—Jlark Lane Express. 





Money Cornepv.—In the ten years, 1853-62, there were coined at the 
Mint 52,305,938 sovereigns and 13,396,192 half-sovereigns, together 
of the value of £59,004,039. Nocrownsor half-crowns were coined, 
but other silver coins were issued of the value of £3,542,660, and 
copper coins to the value of £815,490. The real cost of the silver 
was £3,445,745, and of the copper £388,892. No less than 150,112,925 
halfpence were coined in the ten years. : 

Sarpinian Rattways.—It is stated that Messrs. Waring Brothers 
and Co., in combination with other firms, have taken the contract 
for the construction of ihe Sardinian railways (the prospectus of 
which was published in April last), subject to an arrangement of 
definitive details with the Italian Government, in relation to which 
Mr. C. Waring, accompanied by the engineer of the company, has 
proceeded to Turin. 

Catais.—What was formerly the Basse Ville, about a quarter of a 
mile beyond the town gates, is now become the thriving town of 
St. Pierre, and owes its extent to the bobbin-lace trade, which was 
established here about thirty years ago by some Nottingham weavers, 
who quitted England during the ptr ess of breaking the lace- 
frames by the Luddites. This industry has become here of great 
extent. Large factories have been built. Upwards of thirty tall 
chimneys indicate its manufacturing activity. A very handsome 
town-hall has been erected. An English church was opened for 
divine service early this year. 

Rattways IN THE IpeRIAN Pentnsuta.—(From our C t.) 
—Yesterday week the Orense and Vigo section of the Prince Alfonso 
Railway was inaugurated. The line facilitates communication with 
the province of Gallicia. The section between Crato and Elvas (on 
the Spanish frontier) on the eastern of Portugal has just been 
inaugurated. A line from Merida to Seville has been conceded to 
M. Guibboux, a French capitalist. The line is 117} miles in length, 
and will be united to the Seville, Xeres, and Cadiz Railway, the 
whole to be brought under the same g t Ig 
tion is also to take place between the Cordova and Malaga and 
Grenada and Campillos Railway ria Anteguera. 

Tue Stream Fire-enoine ‘Trtat.— In a conversation we had 
recently with a celebrated builder of steam fire-engines in this 
city, he expressed the opinion that, in the forthcoming trial to 
be had in London, our engines would prove victorious in 

int of distance to which water could be thrown. The Eng- 

ish are very partial to the quantity of water projected in a 
given time, as a favourable quality of a steam engine, and all their 
machines have a much less proportion of steam area in the pistons 
than have ours, when the relative size of the pumps is taken into 
account. The Manhattan steamer, of this city, is considered a 
favourable exponent of the American steam fire engine, but it is said 
that the English engineering community do not look upon the rotary 
pump with much fevour. We think this rather anomalous, consi- 
dering the merits accérded to the Gwynne centrifugal pump, and the 
changes rung upon it by all Englisb journals, from those competent 
to criticise its qualities down to others who do not know the differ- 
ence between a rotary arg and a penny whistle. We have 
expected to see some Eng ish fire engine fitted with this pump, and 
a trial had of its virtues or advantages over the Carey pump, such as 
is the Manhattan’s. There may be some engive of this kind entered 
for exhibition, but we have been given to understand that the Eng- 
lish machiues are all fitted with reciprocating pumps. A large pro- 
portion of our mechanics are away at the war, fighting for their 
country ; but those who remain will look eagerly for the result of the 
trial, as they expect to see the confidence they have placed in their 
machines fully sustained.— Scientific American.—[ What analogy is 
there, we should be glad to know, between a rotary force pump with 
its packing and friction, and a centrifugal pump? ‘True, in both 
there are revolving By and so do a coacti-wheel and a weather- 





cock revolve.—Eb. 

Screw Proretters—Tscunicat Terus.—The following defini- 
tions of the principal technical terms used in connection with screw- 
propellers may be found useful to some young engineers in enabling 
them to understand conversations or printed articles on that subject: 
—The “axis of the screw” is the imaginary line drawn through its 
ceutre in a fore and aft direction. The “radius of the screw ” is the 
imaginary line drawn at rigut angles to the axis, and extending to 
the most remote part of the blade, and it is technically called the 
“ directrix ;” twice this radius is the “ diameter of the screw.” The 
“length of the screw” is its length on a line parallel with its 
axis; the “length of the nub” and the “length of the blades” are 
measured on the same parallel line. The outer edge of a blade is 
called the “periphery ;” the forward edge is called the “leading 
edge ;” the after edge is called the “following edge.” The “ radial 
length” of a blade is its length measured from the outside of the hub 
to the periphery in the direction of the radius. The “ pitch of a 
screw” is the distance (measured in a line parallel with the axis) 
which a screw would move in one revolution if revolved in 
a solid nut. A “true screw” has the pitch uniform for 
every part of it. When the forward part of the screw has 
less pitch than the after-part, the screw is said to have “a 
varying or expanding pitch longitudinally ;” and when the 
outer part of the blade has a different pitch from the inner part, the 
screw is said to have “a varying pitch radially.” The “ fraction of 
the pitch used” is the comparison of the aggregate lengths of the 
blades with the entire pitch. ‘The after-face of the blades is called 
“the driving surface,” and the forward face “the drag surface.” 
The ‘angle of ascrew” is the acute angle included by a plane at 
right augles to the axis and the driving surface of the plane. This 
angle varies at each point of the radius. The ‘‘effective area of a 
screw” is the projection of the screw-blades drawn on a plane at 
right angles to the axis. The “oblique area” is the actual area of 
the driving surface measured obliquely. The “disc area” is the 
area of the circle described by the radius of the screw. The “centre 
of pressure ” is that position on the blade around which the forces 
exerted by the blade will counterbalance each other. A screw is 
said to be “‘ right-handed” when the upper blade turus from port to 
starboard, while propelling the vessel ahead; the reverse of this 
describes a “left-handed” screw. The ‘cohesive attraction of the 
water” is the resistance which the water offers to the blade passing 
through it, in contradistinction to the direct resistance which the 
water ey to the screw when being drivon away from it. The 
spiral line described by any one part of a screw, as it progresses 
through space, is called the “helix.” The difference between the 
speed of the vessel and the speed of the screw, in a line parallel 
with its axis if it were screwing into a solid nut, is called the 
“slip.” This difference is generally expressed as the “ per-centage 
of the speed of the vessel.” When the speed of the vessel exceeds 
the speed of the screw (as it sometimes does when the vessel is being 
— principally by sails), this excess is called the “nogative 
slip. 
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Grants of Provisional Protection for Six Months. 


807. Joun Kine, Chadshunt Farm, near Kineton, and Tuomas Henry 
MARSHALL, Combrooke, Warwickshire, ‘‘ Improvements in machinery and 
apparatus for preparing land for seed, and for harrowing land.”— Petition 
recorded 27th March, 1803. 

1375. Georer Hatten Cottam, St. Pancras Ironworks, Old St. Pancras. 

, London, ** Improvements in bricks suitable for being used for 
paving stables and other places.” —Petitiun recorded 2nd June, 1863. 

1519. Fxpvor De WYLDE, Great College-street, Camden Town, London, “ An 
improved means for the protection and preservation of lead surfaces ex- 
posed to the action of water, and for the protection of such surfaces from 

ition by heric action.”—A communication from Henry 





Schwarz, Breslau, Prussia. 

1522. ALEXANDER Samvetson, Cornhill, London, “ Improvements in appa- 
ratus for evaporating liquids.”—Petition recorded 17th June, 1863. 

1540. WittiaM Hickiix, Balls Pond, London, ** Improvements in meta! 
screens and sieves for screening and sifting, applicable also to other open- 
work articles.” —Petiiion recorved 19th June, 1863. 

1559. WitutaM Cuark, Chancery-lane, London, “ Improvements in the 
treatment of broom for the manufacture of paper pulp.”—A communica- 
tion from Louis Alexandre Joseph Deplanque, Boulevart St. Martin, 
Paris.—Petition recorded 20th June, 1863. 

1578. WILLIAM WiLLCocks SLE1@H, London, “ A new method of obtaining 
motive power.”—Petition recorded 23rd June, 1863. 

1592. Epwakp Mysrs, Millbank-row, and WILLIAM RicHaRD WILLIAMS, 
Lamb's Conduit-street. London, “‘ Improvements in wet gas meters.”— 
Petition recorded 24th June, 1863. 

1598. CaLuistus Aveustus Count Dg Govpgs pz Liancourt, Holly-street, 
Dalston, London, “‘Improvements in apparatus for the preserva- 
tion of life from drowning.” —Petition recorded 25th June, 1863. 

1654. Wituiam EpwarkD Newron, Chancery-lave, London, ‘* Improvements 
in the treatment and preservation of skins of all kinds.”—A communica- 
tion from Leonard Laureau, Rue St. Sébastien, Paris. 

1656. CHARLES BAULCcH, Bristol, *‘ Improvements in the manufacture of hoots 
and shoes ” 

1658. Henry Tuomas, Birmingham, ‘* An improvement orimprovements in 
candlesticks,” 

1660. Evanceut Leuios, Threadneedle-street, London, ** Improvements in 
the means of and apparatus for churning.” — Petitions vecorded 38rd July, 
1863. 

1666. HeNRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, ‘‘ Improve- 
ments in steam engines.”—A communication from Auguste Ghilain and 
Edouard Poncelet, Liége, Belgium. 

1670. James OXLEY, Frome, S tshire, “ Impr 
apparatus.”— Petitions recorded 4th July, 1863. 

1672. ANDREw Gowxer and BexsamMin SMYTH Gower, Market Drayton, 
Shropshire, “‘ An improved sowing and harrowing machine.” 

1676. Joun McGrigor Crort, Abbey-road, St. John’s Wood, London, “Im- 
provements in propell lor propelling vessels.” 

1680. GrorGk CLAYTON COLLYER, St. George’s-street East, London, ‘‘ Im- 
provements in the treatment of cut tobacco for its better preservation.” — 
Petitions recorded 6th July, 1863 

1684. Euiezer Epwarps, Birmingham, ‘‘ Improvements in instruments or 
apparatus to be used in the manufacture of glass finger plates and other 
articles made of glass, and in kilns for annealing articles made of glass.” 

1686. Joun Orr, Kidderminster, Worcestershire, ‘Improvements in weaving 
piled and other fabrics, and in the machinery or apparatus connected 
therewith.” 

1688. WILLIAM Epwarp Genes, Wellington-street, Strand, London, “ Im- 
roved apparatus for milking.”—A communication from Louis Grasset, 
assage des Petites Ecuries, Paris.— Petitions recorded 7th July, 1863. 

1602. George Hase.tine, Southampton-buildings, Chancery-lane, London, 
“Imp in brick hines.”—, ication from IsaacGregg, 
Phiiadelphia, Pennsylvania, U.S. 

1694. Fraeperick Ey, Totton, Southampton, ‘‘ An improved composition 
applicable to corn plasters.” 

1700. Rebecca TALLERMAN and Lovis‘ABRAHAM TALLERMAN, Bishopsgate- 
street Without, London, ‘*A new method of waterproofing and veutilat- 
ing boots, shoes, and slippers, for preventing wet and damp feet.” 

1704. Joun Tuomas, Battersea, Surrey, ‘* Improvements in treating ores and 
earths containing iron in order to obtain the meta! therefrom.” —Petitious 
recorded 8th July, 1863. 

1708. Rictarp Patuuirson and Wintiam Bonp, Accrington, Lancashire, 

“Imp n ples for looms.” 

1710. Percy Gaanam BucHaNaN WEsTMAcoTT, Newcastle-upon-Tyne, *‘ Im- 
provements in cranes and in dock-gate and other crabs.” 

1712. Percy GRAHAM BCCHANAN WEsTMACOTT, Newcastle-upon-Tyne, “ Im- 
provements in hydraulic engines.” 

1714. Ropert AGATE, Horasey, Middlesex, “ Improvements in the construc- 
tion of sky-lights and roof-lights for railway stations, conservatories, and 
other similar structures.” 

1716. WituiaM Tent, Birchin-lane, London, “ Improvements in pins or 
hooks for suspending fabrics, dresses, or parts of dresses, curtains, and 
other articles;of upholstery or apparel.” 

1718. WitLtaM Tasker, jun., Waterloo Ironworks, near Andover, Hamp- 
shire, “ Improvements in threshing machines.”—Petitions recorded 9th 
July, 1863. 

1720. ALEXANDER Ropert Jounston, The Grove, Yoxford, Suffolk, “An im- 
proved portable fence for sheep and cattle pens or for other enclosures.” 
1722. James JouNn SHEDLOCK, Abingdon-street, Westminster, ‘* Improve- 
ments in the construction of soil pits, and in the mode of emptying the 
same.”—A communicaion from Adolphe Kolb and Théodore de Leven- 

hagen, Rue de Dunkerque, Paris. 

1724. WituiaM CLark, Forest-road, Nottingham, “Improvements in the 
manufacture of oruamental lace.” 

1726. Ricuarp Hornssy, jun., JouN BonNnALL, and WILLIAM ASTBURY, 
Spitalgate Lronworks, Granth Lincolnshire, ** Improvements in trac- 
tion engines, and in ap for ploughing and tilling lands by steain 
and other power, part of which improvements is alyo applicable to driving 
or giving motion to machinery.” 

1728. WiLtiAM Henperson, Kensington, London, ‘‘ Improvementsin treat- 
ing ores and other substances containing iron, in the manufacture of iran, 
steel, and alloys of iron, and of a purifying aud deoxidising agent theye- 
from, also in the construction of retorts or kilns for treating the said ores 
and substances.” 

1730. James CaMPBELL, Silvertown, Essex, *‘ Improvements in the perma- 
nent way of railways, and in supporting the rails thereof,”—Petitiona 
recorded 10th July, 1863. 

1734. Morris Wrst Ruriuven, Oxford-terrace, Hyde Park, London, ‘ Im- 
provements in rudders or apparatus for steering vessels.” 

1736. Joun Orr, Jous Brinton, and Joun Lewis, Kidderminster, Worces- 
tershire, ‘* Improvements in Weaving ‘chenille,’ aud iv the machinery or 





ts in filtering 


























1738. RicHARD ARCHIBALD Broomay, Fleet-street, London, ‘* Improvements 
in cariridges for breech-loading arms.”"—A communication from Alfred 
Isidore Honoré Parent, Paris. —Petitions recorded 11th July, 1803. 

1740. James Mortimer, Hoxton Hall, High-street, Hoxton, London, “ Im- 
provements in the construction and arrangement of dwelling houses in 
combination with the means employed for ventilating the same.” 

1742. Henry Courter, Liverpool, ,** lmprovements in the burners of hydro- 
carbon and other fluid-burning lamps.” 

1746. Rongrt Stocks Waker, High-street, Wapping, London, “ Improve- 
ments in sheatuing or coating irou ships.”—Petitions recorded 13th July, 


1863. 

1706, CARL OppsRMAN, King’s-road, Peckham, Surrey, ‘ Improvements in- 
means or apparatus to facilitate the connecting and disconnecting horses 
and other animals with carriages.” 

1758. JaMus Hotmes, Tuomas Hoimes, and Freperick Ropert HoLmes, 
Norwich, ‘* Improvements in threshing and dressing machines.” 

1760. James Davison, Southwick, near Sunderland, Durham, “‘ Improve- 
ments in furnaces for boilers, smelting, aud other uscful purposes.” 

1762. W1Lt1AM Woop, Monkhill, near rontefract, Yorkshire, ** Improve- 
ments in * warping’ or covering land, bog, or peat, with earth or soil.” 
1764, WILLIAM Koperts, Lylands Twyford, near,Winchester, Hampshire, 

** Improvements in ploughs.” 
1766. James SLATER, Derby Villas, Park-row, Plaistow, Essex, ‘‘ Improved 
hinery for p g bricks, tiles, and other plastic materials.”— 
Petitions recorded 11th July, 1863 

1768. THoMaS WIMPENNY, Holmstirth, Yorkshire, “ Certain improvements 
in hinery or app for roving and spinning wool, cotton, and other 
fibrous substances.” 

1770. WitttaM Tuomas CureTnam, Ashton-under-Lyne, Lancashire, “Im- 
provemeuts in obtaining hydraulic motive power.” 

1772. PigRRe ANTOINE JosxPd DusaRvin, Boulevart St. Martin, Paris, “ lm- 
provements in electric telegraphs.” 

1774. RICHARD ARCHIBALD ROOMAN, Fleet-street, London, “ Improved 
means of and apparatus for reducing charcoal and other friable substances 
to fine or impalpable powder particularly applicable to fi ol 
asubstitute for lamp black.”—A communication from Johan Ephraim 
Lundgren, Stockholm, Sweden. — Petitions recorded 15th July, 1863. 

1782, HENRY ELiort, Birmingham, ‘* Improvements in breech loading fire- 
arms." 

1784. Louis Rupoirpa Boomer, Thavies-inn, Holborn, London, ‘‘ The manu- 
facture of a new product from peat and peat tar.”—A communication from 

Edmund Hess, Pirungen, Wurtemburg. 

1788. AeaTHa MonTLeart, Mildmay Park, Middlesex, and Wiut1am TENT, 

Birchin-lane, London, “‘ An improved mode of attaching hooks to furni- 
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ture or fabrics for suspending dresses or parts of dresses, fabrics, curtains, 
and other articles of upholst 
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or app 
1790. OpED WAKEFIELD, Union-piace, Lambeth-road, Surrey, “ Imp t 
in cocks or taps.”’ 
1792, Epwin Maw, Leamington, Warwickshire, ‘‘ Immrovements in the 
manufacture of pillars, posts, col ldings, and buildings, when 
corrugated metal is employed, and in hinery used in corrugating, 
pene y and shaping metal for such purposes."”—Petitions recorded 16th 
July, 1863. 


Patents on which the Stamp Duty of £50 has been Paid. 
1768. Epexgzee Houwis, Birmingham.—Dated 21st July, 1860. 
1770. WittiaM TuRNeR and JouN WiLL1AM Ginson, Hammersmith Works, 
Dublin.—Dated 21st July, 1860. 
1803. Joun PirKiveTon, Fish-street-hill, London.—Dated 25th July, 1860. 
3304. HENRY CLAKKEASH, Claylands- terrace, Clapham-read, Surrey.— Da’ 
25th July, 1860. 
1775. kicuarp Hewsns, Leamington, Warwickshire.—Dated 23rd July, 











1200. 

1823. Josera, Rexsuaw, Ordsal-lane, Salford, Lancashire. — Dated 27th 
July, 1860, 

1811. ‘LEONARD Kaperry, Rochdale, Lancashire.—Dated 25th July, 1860. 

1387. Jacgues Kives, Rue des Enfants Rouges, Paris.— Dated 3rd August, 
1s6v. 


Patents on which the Stamp Duty of £100 has been Paid. 

1729. CroTu1pE AMET, Tavistock-street, London.—A communication.— Dated 
vend July, 1856. 

1767. W1LL1aAM Woop, Monkhill House, near Pontefract, Yorkshire.—Dated 
25th July, 1856. 

1742. Joun Ontons, Wellington-place, Blackfriars-road, Southwark, Surrey. 
—Dated 23rd July, 1856. 

2124. PigR ALBERTO BALEsTRINI, Brescia, Italy.—Dated 11th September, 
1856. 





Notices to Proceed. 

Juz. Feuix Hoyos, Rue de Chaillot, Paris, ‘* An improved stove or fire-grate 
fur hesting, cooking, boiling, or other similar purposes.” 

704. WILLIAM VERNON, Nottingham, ‘ A new or improved means or appa- 
tatus for communicating signals or intelligence to or from railway trains, 
or other similar conveyances, whether they be stationary or in motion.” 

Tu9. WILLIAM GLes Eavestarr, Great Russell-street, Loudon, ** Improve- 
gg in the construction of pianoforie:.”— Petitions recorded 16th March, 


7iz. WitttiaAM Henry Atkinson, Cavendish Club, Regent-street, London, 
** Improvements in studs or fastenings adapted to hoiding together parts 
of = fronts, wrist-bands, collars, gloves, and other articles of wearing 
apparel.” 

713. WiLuiAM Epwarp Gerper, Wellington-street, Strand, London, ** Im- 
provements in the mode or means for framing pictures, luoking-ylasses, 
and other objects.”"—A communication from Antuine Auvray, Olivet Loiret, 
France.—Petitions recorded 17th March, 1862. 

721. WittiAM Doxbavand and Davin CricuTon, Manchester, *‘Improve- 
ments in looms for weaving.” 

722. Joun Roperts and Kozert Naytor, Manchester, ‘‘ Improvements in 
organs, har i , and p fortes.” 

723. Exnest Leoaris, B mdeville, Seine Inférieure, France, “ A new or im- 
proved machine for thrashing out the seed of flax.” 

729. Tuomas OLDKNOoW, Ashford Factory, Nottingham, *‘ Imy ts in 
= construction of jacquards employed in bobbin net or twist lace ma- 
chines.” 

731. WitLtAM LonBERG, Wyld’s Rents, Bermondsey, Surrey, ‘‘ Improvements 
in the treatment of rags and obtaining valuable chemical products from 
the animal fibre therein.” 

732. AvGusTE Morxi, Rue du Marché, Brussels, Belgium, *‘ Improvements 
in apparatus for generating carbonic acid.” — Petitions recorded 18th 
March, 1863 

751. JouN Buarenam and Witt1aM Bickerton, Berwick-upon-Tweed, N.B., 
‘** Improvements in reaping or mowing machines.”—/etilion recorded 2th 
March, 1863. 

757. Epmusp Hartiey, Joun Ciece, THOMAS MELLODEW, and JAMES 

__ MELLODEW, Oldham, L hire, * Imp ts iu Jooms for weaving,” 

759. JOHN MuiR HETHERINGTON, Manchester, “ Improvements in machinery 
or apparatus for combing cotton and vther fibrous materials.”—Petitions 
recorded 21st March, 1863. 

708. HENRY Cook, Sunderland-terrace, Westborne Park, Middlesex, ‘* Im- 
pe ts in the arrang and construction of apparatus for trans- 
mitting electric currents and signals for telegraphic purposes.”—Partly a 
communication trom Gaetano Bonelli, Milan. 

773. ALFRED TopHaM, JoskrH TopuaM, and Janez ToruaM, St. Pierre les 
Calais, France, ** Improvements in the facture of or | twist 
a and in machinery used therein.”— Petitions recorded 24th March, 

807. Joun Kixe, Chadshunt Farm, near Kineton, and Tuomas HENRY 
MaRSUALL, Combrooke, Werwickshire, “‘ Improvements in machinery and 
apparatus for preparing land for seed, and for harrowing land.”—Petition 
recorded 27th March, 1863. 

811. James Leemine and Ricnarp Suiers MARKINDALE, Broughton, Lan- 
cashire, “‘Improvements in carding engines."—Petition recorded 28th 
March, 1863. 

819. HgskeTH Hvuaurs, Homerton, Middlesex, ‘‘ Improvements in ma- 
chinery for shaping metal and plastic substances.”—Petition recorded 80th 
March, 1863, 

£40. WaLTER West, Euston-road, London, “ Improvements in working 
railway signals,” — Petstion recorded 1st April, 1863. 

Si7. FDWIN FRANcIS CLARKE, Holmer-road, Widemarsh, Herefordshire, 

he. Improvements in the means of fastening rails for railways.” 

£49. JouNn CasseiL, La Belle Sauvage yard, Ludgate-hill, London, ‘‘ Im- 
provements in stills for the distillation of petroleum and other heavy 
oils.”— Petitions recorded 2ud April, 1863. 

871, Epwarp Tuomas Hueus, Chancery-lane, London, “ Improvements 
in hinery or app for facturing the or 1 tips of 

parasols, umbrellas, and similar articles.”— A communication from 
Sestier, Lyons, France.— Petition recorded 6th April, 18638. 

1035, Louis ALEXANDRE JosePH Brust, Paris, ** Improvements in sppara- 
tus for registering, mdicating. and verifying the time and distance 
over by vehicles, also applicable to hinery, and other similar pur- 
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poses.” 

1040, ALEXANDRE Leoras, Davis-street, Beikeley-square, London, ‘‘ Im- 
provements in hinery or tus for making ices.”"—Petition recorded 
25th April, 1863. 

1357. Epwarp Tuomas Hvaurs, Chaucery-lane, London, ** Improvements 
in apy for the t ission of motive power.”—A communication 
—_ Thomas Luders, Rue Gaillon, Paris, —Petition recorded s0th May, 








1375. Grorek HaLuEN Cottam, St. Pancras Ironworks, Old St. Pancras- 
road, Lundon, “Improvements in bricks, suitable for being used for 
paving stables and other places.” 

1376. Davip Witson, Wandsworth Common, Surrey, and ErwarD ALFRED 
Cowper, Great George-street, Westminster, ** Improvements in presses.” — 
Petitions recorded 2nd June, 1863. 

1478. Grores Davigs, Serle-street, Lincoln’s-inn, London, “ An improved 
mode of oiling journals or axles."—A communication from Henry Wood, 
Philadelphia, Pennsylvania, U.S.—Petition recorded 13th June, 1863. 

1048. Epwarp Lioyp, Wells-street, St. Marylebone, London, ‘ An improved 
composition for waterproofing, softening. and preserving all kinds of leather 
and articles made therefrom.”— Petition recorded 2nd July, 1863. 

1690. Georck PuTTex REED, Massachusetts, U S., ‘* Certain new and useful 
~ 'ipcaraes in watches or timekeepers.”— Petition recorded 7th July, 

63. 

1721, WitttaM CLARKE, Forest-road, Nottingham, ‘‘ Improvements in the 

a facture of or | lace.”"— Petition recorded 10th July, 1363. 

1772. PieRR& ANTOINE JosePH DvJanpix, Boulevart St. Martin, Paris, 
wat  ~— eaaenanenn in electric telegraphs. ’—Petition recorded 15th July, 





And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
25th July, 1863. 


; 3354, 8s. 10d.; 3361, 4d. ; 3362, 4d. ; 3364, 10d.; 8365, 10d. 3 






3367, 








$368, 8d. ; 3370, 4d. ; 3371, 4d. ; 3372, Sd. ; 8373, 4d.; 
3374, 10. ; 3375, 8d. ; ¢ .; 3978, 4d. ; 3379, Sd. ; 3380, 4d. ; 3381, 4d. ; 
3382, 4d. 83, 4d. ; 3385, 4d. ; 3380, 4d. ; 3387. 4d. ; 33838, 1s. ; 3389, 4d. ; 
3390, 4d. ; 3392, Gd. ; 3395, 10d. ; 3398, lUd. ; 3399, 8d. ; 3403, 4d.; 3404, 


6d. ; 3405, 4d. ; 3406, 4u.; 3407, 4d.; 3409, 6. ; 3410, 4d. ; 4413, 4d. ; 3414, 
= 5 3415, 4d. ; 3418, 4d. 5 3019, Sd.; 3420, 4d. 5 i4-3, 4d; S424, 4d. ; 3425, 





*s* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office A je pa: at the 
Post-olfice, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 


Tnx ENGINEER, at the office of her Mojesty's Commissioners oy Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
3421. C. Pieper, West Gorton, near Manchester, “ Governor for steam engines, 
turbines, water wheels, &c.”— Dated 23rd December, 1862. 

The documents relating to this invention are with the law officer, and 
cannot at present be seen. 

3447. D. G. Hore, Grays, Essex, “ Obtaining and applying motive power.”— 
Dated 24th December, 1862. 

In carrying out the object of this invention the inventor mounts upon 
the face of a vertical fly-wheel three or more cylinders, in such a manner 
that they will balance each other. These cylinders he fits with loose 
plungers, and he brings the cylinders into communication (by means of the 
hollow shaft of the fly-wheel and a pipe) with the working cylinder of the 
engine. This cylinder he fits with a piston, connecting rod, crank 
shaft, in the same manner as an ordinary direct-acting steam engine, with 
the exception that the front end of the cylinder is left —_ The pmo 
cy'inders on the fly-wheel are so arranged that one or r shall hori- 
zontal at the same moment that the piston of the working cylinder arrives 
at the end of the stroke. —Not proceeded with. 


Ciass 2.—1 RANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, JC. 

3428. J. a ond J, W. Bunton, Leeds, “‘ Permanent way of railways.” 

—Dated 23rd December, 1802. 

This invention consists in the application of a packing or cushion of wood, 
paper, or felt between the connecting plates or fishes for connecting the rails 
together and the rails. These cushions may be compressed and chemically 
prepared, as is well understood, to aid in their preservation from the action 
of damp. 

3458. J. and S. FaeeMAnTLe, Gosberton, Lincoln, *‘ Apparatus for propelling 

vessels.”"—Dated 27th December, 1862. 

In carrying this invention into effect the inventor proposes to construct 
a paddle attuched to two arms, the ends of which arms are connected with 
movable horizontal beams ; the arms and paddie are actuat«d by means of a 
crank connected to the engine shaft, and situated on the exterior of the 
vessel within the ;addle box, a similar paddle with aims, beams, and a 
crank being arranged on the opposite ride of the vessel. The revolution of 
the cranks will carry the paddles downwards and backwards in a descending 
and ascending curve, and will cause them on leaving the water to be 
extended to their foremost ition ona level above the water, thereby 
avoiding contact with the surface of the water.— Not proceeded with. 








Cass 3.—FABRICS. 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 
$424. C. A. F. Conuerre, Giberville, near Caen, France, ‘*A new kind of lace.’ 
—Dated 23rd December, 1862. 
This invention consists in the reproduction in d silk lace of all 
patural, artificial, or fency flowers, or of any other coloured designs or pat- 
terns to be applied to various uses, such as ornamental flowers for state 
robes, ball dresses, parasols, screens, fans, and all sorts of articles of the 





Including Machinery and Mechanical Operations connected with Pre- ' 


* } dises made of metal, hard wood, or other suitable material. 


ploughing as follows :—The plough frame carries three ploughs side by side, 

but a little in advance of the other; these ploughs can be turned so as to be 

a right or left-handed plough, similar to a Kentish ploughs also the posi- 

tion of the plough can be changed—for instance, the plough in advance 
can be drawn behind, the hindgrmost plough drawn to the front, the centre 
one keeping its position. Secondly, two traction are used when 
ploughing, one at each side of the field, and o ite to each other, and 
attached to each engine is an inclined plane, upon which the plough mounts 
as it arrives at either side, and thus withdraws itself from the soil. When 
entirely clear from the soil the’ engine is moved forwards the width of the 
plough, carrying with it the inclined frame and ploughs ; the ploughs are 
then turned round on the inclined plane, either by means of a turntable 
constructed thereon, or it is first | by a small crane and turned by hand. 
The position of the mould boards is then changed from right to left, or vice 
versa, as the case may be, and the first fay pushed backwards, and the 
last one forwards, the middle one retaining its position, as before described. 
The plough is then ready to recross the field, when the same operation is 
repeated. Thirdly, in order to economise steam power as much as possible, 
the inventor couples the two engines together, by means of a chain «r rope 
which round a pulley fixed to and drawn by the engine from one to 
the other across the field, so that, when one engine is not drawing the 
pom. - may, through the means of the chain, t the other.—Not pro- 
cee with, 


Crass 5,—BUILDING.—Noner. 


CLASS 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, &t. 

3435. A. P. Troxcuon, Paris, * Fire-orms.”—Dated 24th December, 1862. 

This invention consists in forming a hole through the entire length of the 
stock, so as to communicate with the barrel; this hole is filled up with 
cartridges. Several means may be empleyed to facilitate the pushing of the 
cartridges, and their introduction into the barrel. 
3452. W. CLark, Chancery-lane, London, “ Fire-arms.”—A communicstion,— 

Dated 26th December, 1862. 
This invention cannot be described without reference to the drawings, 


$464. A. W. Simeon, Paris, ** Rendering or making shipa and vessels and 
floating and shore batteries, or ambulent or stationary defences, mmpenetra- 
ble to shot and shell, &c."— Dated 29th December, 1862. 

This invention consists in the employment and use of elasticity and re- 
action obtained by the mode of arranging, placing in a certain direction, 
and fixing the hereinafter mentioned materials in the following manner:— 
The improved method is to construct elastic or reactionary metal plates or 
timber slabs of any required thickness or extent; this is done by placing 
between each of those plates or slabs (of equal size but of much hs» 
thickness) a metal plate or timber slab, or several slabs or plates thickly 
| and closely studded with tufts of thin fine fibre of vegetable or metallic or 
| animal production, such aa fine +pringing metal wires, bristles, or whale- 
| bone, or a fibre called drafts ; those materials may be used singly or com- 

bined.— Not proceeded with, 

3406. G, Hasentine, South t 








pton-buildings, Chancery-lane, London, ** Im- 
provements in cartridges, and in the mode of dv charging small arms and 
j ordnance."—A communication.— Dated 29th December, 1862. 
) This invention consists in separating the powder or other explosive sub- 
| stance of a cartridge or charge into two or more parts by means of a disc or 
The discs are 
made to fit closely, thereby forming a complete separation of the explosive 
+ material, with the exception of a central perforation, through which the fire 
| is communicated from one — to another of the cartridge or charge. 
; When these discs are emp ~ ey the separated portions of the charge 





same or other kinds. In order to obtain these various 7 the 
inventor first punches the model or pattern to be reproduced on cartoons ; 
he then proceeds in the ordinary manner of making c mmon lace, but 
with as many bobbins of silk of the required colour as may be necessary, 
that silk known as Alais silk being preferred. He does not restrict himself 
to that kind of silk, however, as several other materials, such as bobbin, 
flat cord, twist, brass and iron wire, and other kinds may be used, according 
to the work requited to be done.—Not proceded with. 
343!. S. HasLaM and A. Extroven, Bolton, “ Preparing cotton, dc."— Dated 
24th December, 1862. 

Instead of one doffing cylinder with card teeth, as hitherto adopted, the 
inventors employ two cylinders, each mounted with belts or bands of felt, 
flannel, or other similar material, so as to leave spaces between them. The 


on one cylinder enter the spaces ot the other cylinder, and when revolving 

motion is given to the cylinders, slivers are taken off the main card cy!inder 

the same width as the belts, instead of one wide fleece, as at present.— Not 

proceesed with. 

3433. J. BroapBent, Manchester, and Ropixson, Latchford, Warrington, “ Open- 
ing and cleaning cotton, &c.”—Dated 24th December, 1862. 

The nature of this invention consists ip directing currents of air through 
apertures in the circumference of a toothed drum, or drum with beaters, 
forming part of an ordinary opening machine, which air not only strikes the 
fibrous raterial against the grid, and assists in removing the dirt and other 
impurities, but also carries the fibrous material forward against the usual 
wire edges from which it is carried in a fleece and fo’ into a lap by the 
usual lap rollers, The currents of air pass through apertures in a line 
with the teeth or beaters, and strip the cotton or other fibres off them ; the 
air is admitted through openings in the ends of the drum, and are produced 
by a fan or by vanes placed within the drum. —Not proceeded with, 

3442. R. Lakin ond J. Wain, Manchester, “ Machi ‘or spinning and for 
doubling cotton, dc. '—Dated 24th December, 1-62. 

The First of these improvements is applicable to certain machines for 
spinning commonly known as doublers or twiners, in which the spindles 
recede from and approach to the creel, and consists in improved mechanism 
for regulating the winding-on motion in the before-mentioned machines 
when constructed with the screw usually attached to the radial arm known 
as Richard ’. The Second improvement is also applicable to the 
said machines calied mules, and to such doublers or twiners as afore- 
said, and consists of an improved arran; ent and combination of 
mechanism whereby motion may be given from a shaft placed below the rim 
shaft to the scrolls or equivalents therefor which draw in the carriage, and 
also to the cams or cam shaft, aud to the backing-off wheel. This shaft has 
attached to it a wheel, which receives motion from another wheel attached 
to the rim shaft, usually termed the locse pulley. 
when in rotation may icated as req 
the scrolls or equivaients therefor, to the cams or 
backing-off wheel. The Third improvement is appli to the 
called doublers or twiners, and consists in improved means of holding the 
threads during the operation of winding on, in lieu of the jaws and slide 
usually employed. The Fifth improvement, which is also applicable to 











y means to 
cam shaft, and to the 


hi 





ping the continued rotation of the cops or bobbins caused by the momentum 
they acquire during the drawing of the yarn from off them by the machine, 
so that the rotation may cease when the machine ceases to draw off. This 
the patentees effect ty fixing a support or retarding surface, so that each 
cop or bobbin, or the skewer on which it is placed, falis against or comes 


bobbin, and thereupon the friction created by their contact acts as a brake, 

and stops the rotation. 

3444. J. Taytor, Stulyb idge, ** Evgines for carding cottun, de."—Dated 4th 
ber, 1862, 

This invention relates to mechanism to be used fcr the purpose of 
stripping the carded fibrous material from that card ——_ termed the 
doffer in carding engines, and it consists in the application to the doffers of 
carding engines of a combination of a roller and concave straight edge or 
disc, The roller rotates against the concave straight edge or surface, which 
is pressed slightly against the periphery of the roller for the purpose of 
giving it sufficient adhesion to take hold of and strip the material from the 
card surface of the doffer, and carry it past the concave straight edge or 
surface in the form of an endless fleece. 


Cuiass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, &e. 


3425. J. Parterson, Beverley, Yorkshire,** Apporatua for grinding, crushing, 
cutting, cleaning, and hulling or shelling various kinds of farm or vegetable 
produce."—Dated 23rd December, 1862. 

The present improvements have reference to that class of mills wherein the 
surfaces between which the substance to be ground or otherwise operated upon 
consist of discs placed parallel or nearly paraliel to cach other, as in the case 
of a pair of ordinary millstones. The surfaces themselves may consist of 
ordinary grinding stones, or of steel, or any other suitabie material. 
According to this invention, in place of imparting to the runner a simple 
rotary motion on its axis, it is proposed to impart a compound or two fold 
motion thereto, by causing it to revolve round its iron axis, while at the 
same time such axis itself is made to de-cribe an orbit round an imaginary 
axis, By this*compound motion of the runner a wrenching or compound 


action is obtained upon the substances to be ,round or otherwise operated 
upon, in addition to the effect produced by the ordinary motion of millstones 
or other similarly arrange 1 grinding surfaces.— Not proceeded with. 

3456. W. H. Samsox, Underhill, Wittersham, Ken’, ‘* Machinery for culti- 





tating land by steam power.”— Dated 27th December, 1862. 
This invention consists, First, in constructing the apparatus used for 


cylinders are placed in relation to each other in such manner that the belts | 


5 ae this shaft | 


doublers and twiners, consists in certain means of preventing or stop- | 


in contact with the same when the machine ceases to diaw the cop or | 


ely explode, and a perfect ignition of the powder is secured.— Not 


proceeded with. 
, 3469. W. Bruursenvast and J. Requa, Rochester, U.S., “ Portable battery.” 
— Dated 20th December, 1862. 
\ This invention cannot be described without reference to the drawings, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instra- 
ments, Lamps, Manujact Articles of Dress, dc. 


3437. W. C. Gatioway, Glasgow, “ Piancfortes."—Dated 24th December, 
1862. 


This invention relates to contrivances or means for modifying or softening 
the tone of the instrument at the will of the perormer. In carrying out the 
invention according to one modification there is provided a kind of curtain 
or a layer of a suitable soft and elastic material, such as felt, leather, or 
rubber, which, by the action of a pedal or equivalent mechanism, can 
interposed between the hammers and the strings, and which by modifying 
the force of the hammer’s stroke will produce the required softening of the 
tone. The degree of modification of tone may be varied by the pedal or 
equivalent action bringing the interposed material more or less near to the 
hammers, so as to offer more or less resistance thereto ; or a similar variation 
may be obtained by the interposed material being more or less slightly 
stretched.—Not proceeded with. 

3460. M. Kern, Comden-strea, St. Pancras, London, “ Wardrobes, dc."— 
Dated 29th December, 1262, 

This invention consists in the addition of a looking glass to a wardrobe or 
other piece of furniture or fitting, having a glass silvered door or panel, in 
such manner as that it can be drawn out and adjusted so as to reflect in the 
4 door or panel the back of any person looking in it. This is effected 

y cutting the frieze of the cornice over the door or panel, and inserting 
sliding frames or other extending arrangements with @ glass frame hung to 
them on centres. These frames or extending arrangements, when closed, 
will be entirely concealed behind the frieze, and when drawn out will 
extend the requisite distance behind the observer with the glass frame at 
the end of them, which can then be adjusted to the proper angle to cast 
the reflection of the observer into the glass door or panel when he is stand- 
ing between it and the movable glass frame. Cords and pulleys can also 
be applied to the extending apparatus, by means of which it can be drawn 
outand closed without being touched itself by the hands, ‘The cord can be 
extended to any convenient part of the wardrobe or dtting, from which the 
| apparatus may then be drawn out or closed. 








Ciass 8,—CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
” 


and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cements, Paint, Puper, Manures, §c. 

3418. M. CLARK, Glaagow, “‘ Treating waste liquors obtained when dyeing 
Turkey red colours.”—Dated 22nd December, 1862. 

In the process of Turkey red dyeing by the new or machine process a 
liquor is produced, containing water, carbonate of potash, or suda, or « 
mixture of these two salts and olive or other oil. Before running off this 
liquor sulphuric, nitric, muriatic or other acid is added. This separates the 
oi! from the potash or soda solution causing it to come to the surface. The 
oil is then skimmed off, and the liquor remaining has hitherto been consi- 
dered waste and useless, and run away to the stream. This invention 
consists in utilising this waste liquor by artificially heating the same, in 
order to evaporate it, and then to crystallise the sulphate, nitrate, muriate, 
| or other salt of potash or soda, depending on whether potash or soda (or a 
combination of the two) was the alkali used, 
31z3. R. A. Brooman, Fleet-atreet. London, “ Colouring matter or dye.”— 

A communication. — Dated 23rd December, 1862. 

The object of this invention is the production of a new colouring matter 
for dyeing and printing, which the inventor terms *‘ Imperial Ruby.” The 
colour (tue normal tone of which is a cerise, or its derivative shade) is 
obtained by the combination of fuchsine and coraliine, or any other 5 ellow or 
| orange colour extracted from coal, Process:—The fuchsine and Vi 

are dissolved, tegether or separately, in methylated spirit, acetic acid, 
alcohol, or ether spirit, The Hi predomi in quantity 
over the fuchsine; thus, to obtain the normal tone of imperial rub), 
the inventor takes, say, three parts of coralline to two parts of 
fuchsine. These proportions may, however, be varied ; any excess of coral- 
line in the dyeing bath tends to produce a yellower cerise, while an excvss 
of faschine, on the contrary, imparts a more violet shade ; thus, by varying 
the proportion of one or other of the products, all the graduations of shades 
of cerise and its derivatives may ebtain 
3430. T. C. inp, Cardiff, ‘* Generating carbonic oxide."—Dated Mth De- 

cember, 1862. 

This invention consists of the impr explained in fur- 
paces or apparatus for generating carbonic oxide, by which improvements 
the said carbonic oxide may be conveniently and economically made from 
small anthracite or other swall coal or coke, as well as from large coal or 
coke, The said carbonic oxide may be used for heating steam boiler and 
other furnaces, and for vatious other purposes. In constructing furvaces or - 
apparatus, according to this invention, for generating carbonic oxide, the 
patentee constructs a closed chamber of brickwork, on the summit of which 
chamber isa hopper. The said hopper may be made to communicate with, 
or be shut off from, the said chamber by means of a sliding valve or 
damper, At the bottom of the said chamber is a door (or doors), which may 
be opened when required, but which must be kept securely closed while the 
furnace or apparatus isin use. At one or more sides of id chamber, 
and at ebout one-third of the height of the said chamber from its bottom, is 
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an opening (or openings), into which tuyeres are inserted ; and near the top 
of the said chamber is a pipe. tube, or culvert, by which the carbonic oxide 
produced is conveyed away to the steam boiler or other furnace or place 
where it is to be burned. The furnace or apparatus is used in the following 
manner :—A fire is lighted on the bottom of the closed chamber, the hopper 
is kept filled with coal, which is allowed to fall from time to time into the 

hamber, by the t withdrawal of the valve or damper. A blast of 
air, from a fan or other blowing machine, is passed through the tuyere or 
tuyeres into the small or other coal in the chamber, by which blast the 
decomposition uf the fuel is effected, and carbonic oxide produced. The car- 
bonic oxide so produced pass’s from the coamber, mixed with the nitrogen 
of the air, by the pipe, tube, or culvert near the top of the chamber, and is 
conveyed tu the furnace or other place where it is to be burned, and where 
it is ignited in contact with atmospheric air. The ash may be removed from 
time to time by the doors at the bottom of the chambers. 


8465. F. Tonuaveen, Paris, ‘' The use of petroleum or coal oil as fuel.”"—A 
comnmunication.— Dited 29th December, 1862. 

This invention relates to the use of petroleum or coal oil as fuel, more 
especia!ly for generating steam for operating machinery: also to tanks for 
containing and a furnace for burning the oil, and to apparatus or machinery 
for conveying the same to the furnaces as rapidly as way be desired. The 
furnace—which may be of any suitable size and shape—is constructed of 
ordinary materials. Instead of a grate or bars now used, the bed of the 
furnace is constructed solid, to prevent the escape of the fluid. This bed 
may be made either smooth or corrugated. The draught is obtained through 
a grating in the side or end of the furnace, which admits the air but confines 
the flame; and an additional supply of air comes to the flames through pipes 
terminating within the walls of the furvace. The oil enters the furnace at 
the bottom, and is at first ignited by surrounding the mouth of the pipe 
through which it passes with a swall quantity of burning coals. A capmay be 
placed over the furnace for protectin, in case the flameshould escape through 
the gratings. Tanks for holding the oil are provided, with pipes which per- 
wit the escape of explosive gases, and renders the use of this oil perfectly 
sufe. These tanks are conuected with each other and with a distribatin, 
reservoir, by pi_es of suitable size. A steam or hand pump may be employe 
to draw the oil from the tanks to adisiributmg reser oir, From this reser- 
voir, which is situated in a higher plane than the bottom of the furnace, the 
vil passes into the furnace, the flow being regulated, as may be desired, by a 
step cock, which is governed by the pressure of steam or by hand. A waste 
pipe carries back any surplus that may accumulate in the distributing 
reservoir to the tanks. 





Cass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, kc. 


3411, F.C. BAKEWELL, Hampstead, “ Transmitting and receiving cominuni- 
cations by means of electrici’'y.”— Dated 22nd December, 1862 

The First of these improvements consists in a mode of regulating all the 
copyi g telegraph instruments on an extended system of communication by 
means of a single contact-breaker at the central station, so connected with 
sensitive electro-magnets, called ‘ peckers” or “ relays,” at every station 
as to make and break contact at regular short intervals, and in this manner 
local voltaic batteries may be brought into action, and all the telegraph 
lustruments be regulated to move synchronously at one uniform rate of 
speed. ‘The contact-breaker may be of various kinds, but the one the 
patentee prefers consists of a train of wheels propelled by a weight with a 
regulating fan, and on to a projecti.g arbor of one of the wheels a small 
metal wheel is fixed, which is accurately divided into any required number 
of parts, the intervening spaces being filled with boxwood or ivory, or other 
non-conducting substance, to form a smooth, even surface, on the circum- 
f.rence of which an insulated metal spring presses. The wheel and the 
spring being connected with a suitable voltaic battery, and with the line 
wire, an clectric current is transmitted through the wire each time that the 
mnetal surfaces touch, and it is interrupted each time that the metallic con- 
tact is broken as the wheel revolves, A Second part of this invention con- 
sists in the use «f a small electro-magnet with thick wire coils and a very 
light armature arranged as a “relay,” but actuated with a local voltaic 
battery, for the purpose of reversing the action of the electricity on passing 
through the message transmitted, so that the style on the rece'ving iustru- 
ment may mak the paper when the style of the transmitting instrument 
passes over the varnish, and not when it rests upon the metal. The trans- 
mmitting style is connected with one pole of the local battery, and the 
cylinder with the other pole, the transmitting battery and the line wire 
being connected with the armature of the electro-magnet, and with the 
stop again t which it springs back. By this means, each time that the 
style rests on the metal surface of the m-ssage, the connection with the line 
wire is broken by the electro-magnet withdrawing the armature from the 
stop, and is renewed when the style presses over the varnish writing, and 
the armatare springs back again, and the ac-ion is thus reversed throngh 
the line wire. Another part of this invention consists iu means of dimi- 
hishing the effect in the copying telegraph of what. is called “induction” on 
the pa-seg: of electricity through submarine underground wires by revers- 
ing the direction of the electre current, or by turning it to earth. This is 
also effected by the use of a small electro-magnet, brought into action by a 
Jocal battery connected in the manner before described with the transmit- 
ting style and with the cylinder. Another part of the invention consists 
in facilitating the writing of the messages to be transmitted by using for 
that purpose a frosted tinfoil, the surface of which, being deprived of its 
polish receives the ink readily, and common writing ink, thickened with 
the gum, may be used instead of varnish. 


3453. C. F. Varury Fortess-terrvace, London, “* Electric teleyraphs.”— Dated 
26th December, 1362. ‘ 

The First part of this invention consists in employing for electro 
telegraphy the merement ond decrenent of electric currents, instead of, as 
hus hitherto been the case, the flew of the current itself. The pitentee 
carries this part of his mvention into effect in various modes. Auo'her 
part of the invention consists in the employment of what he terms a test 
cireuit, forme! by induction plates and resi-tance coils, so adjusted to each 
other as to produce an artificial line possessing the same amount of retarda- 
tion as the cable itself. Another part of the invention consists in forming 
# contact piece of metal in the delicate spring contacts of telegraph instru- 
ments as described. 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


3412 J. MacLEaN, Broxburn, Linlithgow, “ Obtaining oil and other products 
from siale, ant the like bituminous materials.”—Duied 2tad December, 


1sé2. 

The improved apparatus for carrying out this invention comprises a 
number of cast iron :etorts disposed horizontally, and by preference in sets 
of three, to each furnace. Each retort is about 7ft. din. long, by 3ft. wide, 
and lft, Gin. deep, all as measured internally, of a fair oval form in cross 
section, and about jin. thick. Two of the retorts are disposed within 
Ift. din. of each other, and the third is placed in the centre space above 
them, the three being arched over. The furnace grates are ab out 3ft. Gin. in 
length, by ft wide, and Sin. dre brick flags are interposed between them 
and the retorts to support the latter, The retorts are fitted with doors of 
boiler, plate wh'ch are fixed by cross bars, screws, and levers, and each retort 
is provided with two outlet pipes by which the distilled products pass off. 
The outlet pipes are passed Unrough condensing cisterns provided with feed 
and overtlow pipes, and kept constantly fall of cold water, and on leaving 
the cistera the pipes descend vert cally downwards to the lying p:pe or main 
by which the products of the several sets of retorts are conveyed to the 
collecting tank, A second cond. using apparatus is provided for any over- 
flow of gas or vapour nt condensed in the first cistern, and at a part of the 
mati before it reaches the collecting tank an outlet is provided for separating 
the ammoniacal liquid from the vii. —Not proceeded with. 


3418. W. Francis, Burslem, Stafford, “Apparatus for cutting soap.”"—Dated 
2nd December, 1862. 

In carrying out this iuvention the inventor makes a frame of the same 
length as bars of soap are generally made, aud of a width corresponding 
thereto, in which frame are tixed knives of a pecular shape placed at proper 
«listances to eut the soap into pounds, half pounds, or quarier p unds, at 
the will of the operator, the knives b-ing movable so as to admit of the 
soap being cut into only pounds, or, if desired, poun's and half pounds, 
or pounds, half pounds, and quarter pounds. To give strength to the 
kuife blades, and al-o to keep them immovable while they are being 
used, they are made with a scr w at each end; the ends of the knives 
being square are let into the sides of the frame, and then tightened by 
means of the said screws, which renders the cutting ea ier. When the 
cutter ty used, a quantity of soap is simply placed in » beap (one bar on 
auother, the cutter caretully placed on the top, then pressed down, thereby 
cutting through the soap, avd leaving it rewiy vo be wrapped up in paper, 
without the necessity, as a rule, of its being weighed, the frame being so 
adjusted ay not to require it; but it is pot solely for the purpose of 
——— py the Pay ny | apparatus, but also fer facilitating the 

ulting up of soap sale ju nds le 
ike peaeaied ae. pounds, half pounds, and quarter pounds. 


Silk. A. S. Sloikn, Woleerkanpten, * Rolling iron Jur the manwfucturt 
nit: Wed whee eg alee Sod 22ad Deccwrder, 1662. 

_ Phils inve.iiou (wick Tefen to a previous patemt, dated 17th Manch, 1862, 
No. 728) relates to rolling iron leable to "the manufacture of boot heels 
and toe tips plain on 1 its surfaces. The patentee uces the iron in 
two ormore bars, and afterwards divides them by the aid of shears or other- 


wise. ‘ 





3416. E. R. Dann, Nottingham, “ Goffering apparatus.” —Duted 22nd Decembers 
1862 


This invention consists in forming the bars used in goffering apparatus in 
two or more parts, or bent at angles, one part of each bar to the next of it 
or in series of curves, in place of such bars being straight, round, or flat as 
heretofore. The patentee forms the bars of various sizes of angular or other 
section, and in series of the same or varying sizes, corresponding with the 
form to be produced. 
$417. R. A. Brooman, Fleet-street, London, ‘* Stoves or apparatus for heating 

and drying.” —A communication.— Dated 22nd December, 1862, 

This invention oonsists in the construction of apparatus for heating and 
drying, in which the air is heated by being caused to circulate in a zig-zag 
Girection through a casing surrounding pipes and chambers, in which the 
products of combustion, froma stove are made to pas:, ali as hereafter 
des:ribed, Thestove consists of a grate, with a dome-shaped casing above 
it, in communication with a series of chambers one above the other, and 
connected by pipes, each chamber containing plates for dividing the products 
of combus ion in their passage to the outiet or chimney. The appara'us 
just de<cribed is enclosed in a casing, with division plates alternately Oxed 
to each chamb Air is admitted near the bottom of the apparatus, and, 
circulating round and in contact with the chambers, is heated, and passes 
upwards in a zig-zag direction to be used for heating or drying as required, 


3419. J. B. DaLuorr, Copenhagen, “Cutting files."—Du'ted 22nd December 
1862. 





This invention cannot be described without reference to the drawings. 


3120. C. Farrar, Joha-stre:t, Horselydown, * Treating certain fibrous iwate- 
rials "—Dated 22nd December, 1862. 

This invention has reference to improvements in machinery or apparatus 
to be emploved in the boiling and cleansing of rags, or other fibrous mate- 
rial applicabie to paper making or other manufacturing purposes, whereby 
the said process of boiling and cleansing is more effectually and expedi- 
tiously performed than at present, and consists in employing, in connection 
with a rectangular vessel or boiler, charged with water or otherwise, to 
which heat is applied, an openwork cylinder, drum, or cage, mounted hori- 
zontally, so as to contain the goods under operation, and to travel or 
revolve slowly within the same, the openwork cylinder or drum being 
mounted upon short disconnecting trunnion bearings through the medium 
of glands or stuffing boxes fixed upon the ends of the said boiler, in Jieu 
of a continuous or solid shaft, for the convenience of lifting the same in or 
out of the boiler, and discharging the contents thereof ; employing, also, 
with the above apparatus, for the washing and cleansing process, an open- 
work cylinder or cage, in like manner mounted and caused to revolve upon 
hollow trunnion bearings, through which water or steam is admitted to 
the goods contained therein under operation, and in enclosing the same 
within an outer case or tank, provided with outlet ways or passages.—.\ ot 
procecded with. 


3426. E. B. Witsox, Parlianent-street, Westiniaster, ‘ Manufacture of mal- 
leable wron and stecl."— Dated 23rd December, 1862. 

This invention relates to a peculiar construction and arrangement of what 
are kuown as atmospheric converting vessels employed in the manufacture 
of muleable iron and steel, whereby they are reniere! more firm and 
steady under operation than converting vessels of the ordinary construction. 
According to this invention it is proposed to dispense entirely with the 
axes, pivots, centres, or trunnions hitherto employed in suspending convert- 
ing vessels, and to cause such vessels to turn or rotate upon hoops or rockers 
fitted thereto. —Not proceeded with. 


3427. G. HaseitInEe, Southa mpton-buildings, Chancery-lane, London, ** Con- 
verting petroleum or coal oil into gas for lighting and heating.”"—A com- 
munication. — Dated 23rd December, \862. 

This invention cannot be fully described without reference to the drawings, 


3429. S. Russi, Pimlico, “ Stereoscopes.”—Dated 23rd December, 1862. 

For the purposes of this invention the patentee constructs en instrument 
in the form of a box, of a length, depth, and width suitable for containing 
when out of use a number of stereoscopic slides or pictures. The in-tru- 
m nt is closed by a sliding or other suitable cover when out of use, and on 
the interior and against one side mirrors are fixed. Not only may the top 
have a movable cover, but the bottom also may be made movable, so that 
when in use a stereoscope may be open bo h at top and bottom when 
desired. The lenses or eye pieces are fitted in apertures in the lower part 
of the opposite side of the box, this part of the side being suitably inclined 
to the plane of the mirrors. The stereo-cope pictures or slides are, when 
about to be observed, placed in suitable grooves or holders opposite the 
mirrors, and on the side where the lenses or eye pieces are applied they are 
held in a position inclined to the plane of the lenses, and also to the plane of 
the mirrors. By this arranvement no reflector is required to throw light on 
the picture, but the light falls directly on it so as tu illumine it thoroughly. 


3432. G. H. Birkseck, Southampton-buildings, Chancery-ane, Lonwton, 
** Instruments for surceying and lerelling."—A coumunication.—Dated 
24th December, 1862. 

This invention has for its object the arrangement and combination of parts 
soas to form a compound surveying instrument to be called a “level 
grapbometer square,” which is capable of executing the various operations 
which each of the above-namedinstrumentsis only capable of performing sepa- 
rately. This improved instrument is composed of a cylinder of brass, or 
other suitable metal, divided longitudinally with its axis into two equal parts, 
connected together by a central pin or axis, thus forming two cross staffs, 
to each of which ‘‘ pinules ” are hinged so as to fold down out of the way 
when out of use. Between the two semi-cylindrical parts a dial or plate 
having divisions thereon is fixed and used. When the instrument is em- 
ployed aas “graphometer,” the instrument in this case is mounted by meaus 
of a screw pin or otherwise upon a suitable stand or support. When the 
instrument is employed as a level, it is suspended by a ring attached to the 
upper end thereof, and it is accurately adjusted perpendicularly by a movable 
weight actuated by an adjustable screw attached to the lower end. Sight 
holes or openings are formed through the movable semi-cylindrical part of 
the instrument, through which the divisions on the dial plate may be seen 
and read off when required, a fine wire or thread being stretched across each 
aperture in the direction of the line of sight. Flat plates connected by a 
central pit or axis may be substituted fur the semi-cylindrical parts before 
described, by which the construction of the instrument will be simplified, 
but its fall will net beso elegant. The divisions on the dial plate are in 
sections of five or other suitable number of degrees, so that the instrument 
acts not only as a * square” (which in other respects it replaces very advan- 
tageously), but it also admits of small angles being taken as with the 
“ graphometer.” 

3434. Fo N. Gisnornk, Adelai/e-place, Loudon Bridge, ‘ Indicating the speed 
of ships at sea.”"— Dated Ath December, 1362. 

In carrying out this invention the inventor employs magneto-electric 
currents excited by a soft iron armature revolving before electro.magnets 
attached to a permenent magnet, and motion is given to the armature by 
the action of water up -n screw fans attached toa shait, at the end of which 
the armawure is secured, in accordance with the speed at which the 
apparatus is towed through the water. The currents generated are con- 
veyed through insulated wires to a step-by-step electro-maguetic indicator, 
and the number of progressive movements within a given time will thus 
indicate the speed of the vessel. Sometimes he uses the revolving axis 
simply to make and break a galvanic current, which in effect answers the 
purpose hereinbefore mentioned.— Not proceeded with. 

3438. W. Henpgrson, St. RKo'lor, Glasgow, “ Obtuining iron and steel 
Jrom certain ores and residual products.”— Dated 24th December, V62. 

In the manufacture of sulphuric acid from iron pyrites the residue, con- 
sisting principally of oxides of iron, still coutains from 38 to 9 per cent, of 
sulphur, and cwwnot, therefore, be used with advantage for the manufacture 
of iron. When copper pyrites, or iron pyrites coutaining copper, are used 
for this manufacture, the residue contains copper besides a certain propor- 
tion of sulphur, which resders it still more unfit for the manufacture of 
iron. By treating burnt c per pyrites by the process of sulphuret copper 
ores, described in the specitication of a previous patent, granted to the pre- 
sent patentee (dated 2uth December, 1859, No. 200), practically all the 
copper and sulphur are extracted, and a very pure oxide or mixture of 
vartuus Oxides of iron remains as a residue. When found desirable, iron 
pyrites residues containing no copper may be treated in the same manner, 
and a very pure oxide or mixture of oxides of iron will be the result if the 
pyrites have been orig.nally rich in sulphur. These residues, after treat- 
ment by the above proc ss for the extraction of copper, are in a very fine 
state of divi-iou, and cannot be used advantegeousiy im a blast furnace for 
the production of cast won. They predace little or nv slag. and pass 
rapidly through the furnace not properly reduced, choke the furnace, or 
are blown away by the blast. The present invention relates, First, to means 
of producing cast iron from these residues or a mixture of these residues 
with other ores. Secoudly, to a method or methods of obtaining steel from 
residues or a mixture ¢f these residues with other ores or other substances 
Thirdly, to a method of obtaining malleable iron from these residues or a 
mixture of the residues with other ores. Fourthly, to a method or methods 
ot obtaining other qualities or compounds of iron from these residues erther 
mixed with other substances alone or in conjunction with other ores. The 
details of the invention are voluminous. 
$439. W. Crank, Chancery-lang, Londo, “ Applying heat to the feet in boats, 

shoes. dc." —A communication.— Datei 2th December, 1863 

This juvention relates to an improved apparatus, of simple construction, 
to be ied to the heel of a boot or shoe, for the purpose of warming the 
feet without danger of burning them. ‘Ihe apparatus cousists of a hollow 
poetal heel, with a faise bottom, which is hinged to a metal sole piece, and 
é contain the charcoal used for transmitting warmth to the fovt. 
‘The ustion of the charcoal, when once lighted, is maintained by the 
sdmission of cold air, which di-wibutes the heat throughout the boot or 
shoe. The inventor applies a metal gauze, to neutralise the effect of too 
strong a flame, which would be apt te bent The lump of charcoal is main- 
tained in position by means of « spring; the parts are also fixed by mean, 








of a spring button or pin, which serves for throwing off mud ; or a spur may 

be substituted for the pin above mentioned. 

3440. H. TweLveTaegs, Bromley, “ Washing machines.”"— Dated 24th December, 
186°. 


This invention consistsin the combination in a washing machine of an 
endless web or belt, to which the clothes or other materials to be washed 
are attached, the rollers used having elastic pressing surfaces of india- 
rubber. The endless web is conducted over suitabic rollers to evry it 
down under the water or washing fluid, and upwards and between the 
india-rubber rollers above the fluid. The belt is of a breadth and conducted 
so as to traverse the area of the machine. The elastic rollers are situated 
at one extremity, while at the other extremity ix another pair of rollers, 
the lower one of which serves as a conductor of the web, while the upper 
one resting on it has knuckles or projections formed on it, and which, 
by its weight, acts on the clothes in their passage between it and the 
conducting roiler. The heavy knuckle roller may be further pressed 
down by springs taking effect on its axis. The clothes or other things 
to be washed may be secured to the web while it is in the machine; or 
the inventor sometimes makes such endless web to disconnect readily at 
one point, so as to remove it with the clothes: another web being used 
and ready charged may be at once introduced into the machine, and the 
machine thereby economised.— Not proceeded with. 

8441. J. Fatruess, Forth Banks, Neweastle-upon-Tyne, ‘* Machinery for 
milking cows.” - Dated 24th December, 1862. 

This invention consists of an elastic pipe, connected with four branches 
which fit on to the teats of the cow ; the other extremity of the pipe or tube 
communicates with an air pump, which is contained in the lid of an ordinary 
milk can, the lid being formed hollow for contaming the necessary valves. 
This air pump consists of a flat dise of vulcanised india-rubber, or other 
suitable materia!, which is moved upwards and downwards by means of a rod 
passing out through the top of the milk can and actuated byahandle. The 
action is as follows:—The air being exhausted from the pipe or tube, by 
means of the air pump, the milk ruus into the lid of the can, and, by me 
of a valve opening outwards, passes into the interior of the can. Wen no 
more milk can be got the extra pressure of the air causes i to pass between 
the cones which fit on to the teats of the cow, so that they can be easily 
detached.—Not proceeded with. 

3443. E. Stevens, Cheapside, London, “ Machinery for preparing dovgh and 
paste.” — Dated 2Ath December, 1862. = 

For the purposes of this invention the patentee employs a mixing vessel, 
made by preference of sheet metal, galvanised or enamelled, or cast iron 
may be employed. The ve sel is mounted on wheels so that it can readily 
be moved from place to place. One of these wheels isa pivot wheel, and 
has a handle connected with it by means of which the vessel can be 
drawn from piace to place and readily guided. The bottom of the mixing 
vessel is made semi-circular interiorly, and double, to contain in the space 
between the two parts warm water to facilitate fermentation. It should be 
fitted with a gauge and thermometer, In place of using water to warm the 
mixing vessel, it may be warmed by steam, hot air, or oth rwise. Ju hot 
ciimates the mixing vessel wll need to be cooled in place of heated. In 
addition to this mixing vessel he em; loys a fixed frame consisting of a bed 
plate and two standard: suitably tied together, aud atsuch a dist «nee apart as 
to receive the m:xing vessel between theimn,and suitable turn buttons or clamps 
are provided for securing the mixing ves-el in this position To effect tue 
mixing of the dough or paste when the t-aterials have been placed in the 
mixing ves-el, a horiz»ntal cranked axis or bar with inclined toothed stirrers 
upon it is employed ; the toothed stirrers may be made cither round or 
rectangular in cross secti »n, and may be mech varied inf rm. The cranked 
axis or bar is of -uch a length as to be able to be placed in the mixuig vessel, 
and it is of such a form that, when caused to revolve, it passes just clear of 
the sides and bottom of the mixi: g vessel. 

3445. J. and W. Lorp, Bolton, “ Machinery for jluting rollers used for 
preparing, spinning, and doubling siLrous wot. rials.” — Dated 24th Decem~ 
ber, 1362. 

This invention cannot be described without reference to the drawings, 
3446. J. H. Jounson, Lincoln'seinn-fields, Londen, ‘Stamping or marking 

paper. &” —A communication.—Duted 24th December, 1802. ; 

This invention relates to a peculiar coustruction and arrangement of ink 
stamper for warking papers and documeuts of all kinds, or tor obli:erating 
postage or other stampers, and consists of a rotating die contained in the 
lower end of a forked frame or holder, within which trame rocks vertically, 
by the action of the handle of the apparatus, au inking pad. On the stamp 
being pressed on to any surface, the pad descends aud inks the upper 
surface of the die, which is provided with the proper type, according to the 
words or characters to be printed or impressed. A spring is employed for 
elevating the pad after the pressure of the hand is removed, and simuitane- 
ously with the rising of the inking pad a spring arm in connection therewith 
acts by means of a pin at its lower extremity upon a slottcd disc fast on the 
end of the axis of the die, and imparts on rising a partial or semi-rotat on tu 
the die, su as to bring the other surface upwards, while the other last inked 
is turned down in readiness for the next impression. In © njunction with 
the slotted disc there is a stationary cap fitted outside the disc, which cap 
has an inclived surface made thereon, over which the pin slides in descending, 
but on arriving at the bottom of its course it drops into a curved and 
inclined slot, which guides it in a semi-circular course, and causes it tu 
carry half round with it the disc and die. Thus at cach dep.e-sion of the 
handle the upper surface of the die is inked, and at each elevation or relea-e 
thereot that surface is turned under, and a fresh one brought under the 
inking pad. 

3448. A. V. Newton, Choncery-iaue, London, * Au improved construction of 
skate."—A communication.- Dated 24th December, 1862. 

This invention consists in so constructing the runner of the skate that it 
will torm in its transverse section a section of a circle or a curve approxi- 
mating thereto, and in providing the rauner with longitudinal blades or 
prejecting edges tu catch into the ice and prevent lateral slipping. The 
invention further consists in applying to the skate a pawl or hold-fast 
arranged on @ hiuge joint, so as to offer no obstruc ion to the prog ess of 
the skater. bus to prevent a backward movement of the skate on the ke— 
Not proceeded with. 

3450. C. J. Denton, New Broad-street, Loudon, “ Reviviiying animal 
charcoal.” —Duted 24th December, 1862. 

The object of this invention is to effect the drying of animal charcoal in 
the filters in which it has been used, or in the cisterns in which it has pre- 
viously been revivified, by what is known as the wet process. Ths the 
inventor proposes to effect by introducing into the filters or cisterns (as the 
case may be) suitable heating apparatus, such as steam or hot air pipes or 
flues, or by throwing blasts of hot or cold air into the fiiter or cistern, and 
causing it to circulate therein, and thus carry off the moisture from the 
charcoal.— Not » oceeded with, 

3451. R. KNOX, Serinton-street, Gray's-inn-road, Loudon, ** Metallic pens.”— 
Dated 2th December, 1862 

In carrying out this invention the inventor proposes to form the pens 
either of steel, gold. silver, or other metal or alloys suitable for the purpose, 
aud instead of pointing or nibbing one end of the pen only, as is ordinarily 
done, he propo-es to forma nib at both ends. Thus each end of the pen 
may be made with fine points, or one point may be fine and the 
or, when desired, one poiut may be extra coarse, for engrossing. 
invention two pens may be formed of one piece of metal, of about Uhe same 
size as the ordinary peu.—.Vot proceeded with. 

3454. E. T. Loseny, Wood-street, Cheapside, Loudon, © Lustre men 
t exsureand the moving force uf the atmosphere.” — Dated 20th 
cember, 1862. 

This mvention nas for its object improvements in instruments for ascer- 
taining the pressure of the atmosphere for measuring allitudes, and for 
ascertaining the direction and moving free of a'mospheric and other 
currents, The said improvements relate, first, to instruments for measuring 
the barometrical pressure of the atmosphere and other gaseous budies or 
vapours, the object being thereby to obtain greater accuracy and longer 
ranges in a smatler and more portable instrument than the aneroid now 
used for that purpose. Ove method by which the patentee effects this in.- 
provement is by the introduction of a micrometer screw, to measure the rise 
and fall of the vacuum box, in place of the ordinary averoid mechanism of 
levers and chains. This micrometer screw is placed immediately over a steel 
stud, which is attached to the centre of the vacuum box, and projects above 
it: between this stud and the end of the micrometer screw a pivored drop- 
piece is placed, and which falls the instant the screw is unturned suffic ent!) 
to move the bearing points of the screw stud and drop-piece out of contac 
with each other. By this improvement the amount of atmospheric pressure 
upon the vacuum box is accurately determined by the rotary motion of the 
screw, and indicated by a hand, in connection therew.th, travelling round « 
graduated dial. Secondly, to instruments for measuring the force of hor 
zontal, vertical, or oblique motions of ate or other gaseous bodies, from 
gentle currents to strong gales. Que form of this improvement sts 
a disc fixed on the end of a lever moving on a pivot d axt-, and having a 
weight on the opposite side to counterpuise the disc and lever. A spiral 
spring 1s coiled concentrically wiih the axis and attached to it at one end, 
the other end of the spring being secured to a dial, which 1n use is turned 
round to wind up the spring, uti! its +trength balances the iorce of the 
wind impinging on the disc, and thus cnable its fore to be read off on the 
dial. A second scale is placed at the end of the disc, for measuring very 
gentle currents of air. 
$455. J. Swarssow, jun., Nexton Stewort, Wigton, ** Manufacture of pill- 

bases und similar boxes sro solid wood.” » Dated 2Bfh December, 802. 

This invention consists ii) iivyprovements in the manufacture of pill-boxes 
and similar boxes trom sulid wood le the wachinery employ 
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tus, aud } 
in the said manuzacture, by which i VeLerits 

labour is effected. In making piil-boxes and similar boxes according to this 
invention, the inventor cuis the wood into short lengths, the said lengtis 
being somewhat gréater than the length of the boxes to be made, and he 
atterwanis turns the exterior of the sxid lengths to the size required by 
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means of a turning mach ne commonly ealled a thread bobbin machine, the 
said machine also fashioning one end of the wood length for the reception 
of the box lid. He next places the said turned lengths in the holder of the 
machine hereinafter described, and, by means of the said machine, he bores 
or cuts out the inside of the wood lengths to the required depth. Pill-boxes 
or similar boxes are thus manufactured. and are ready for the reception of 


the lids, the said lids being made by turning the exterior, and boring out | 


the interior of short wood lengths, as described with respect to boxes. 
3457. M. F. A. Courrois, Paris, ‘* Wax or other candles and torches.” —Datd 
27th December, 1862. 

This invention consists in providing wax, stearine, spermaceti, tallow, or 
other candles, with a tubular wick or wicks, instead of with the solid wick 
hitherto made use of in such luminaries, for the purpese of precuring a 
suitabie admission of air to the interior of the flame, and thus insure a better 
combu-tion.— Not proceeded with. 

3461. J. G. TarLor, Paris, ‘ Dress fastenings.”—Dated 29th December, 1862. 

This invention cannot be described without reference to the drawings. 
3162. J. H. Rippew1, Cheapside, London, “ Pipes or tubes for conveying gases, 

flui's, or vapours.”— Dated 29th December, 1362. 

This inveution c nsists in forming a groove or recess in the face of the 
flange, the section form of which groove way be either the segment of a 
circle, or auy other convenient shape, and by preference the patente: forms 
this groove or recess in the face of the flange in the space between the 


internal orifice or bore of the pipe, and the holes cast or made in the flange | 


through which the bolts or screws pass are used in connecting the different 
lengths or pieces of pipe together. These grooves or recesses being formed 
upon the face of each flange, must be arranged to meet with each other when 
brought together, forming a grooved channel round the face of each 4 : 
and in connecting these improved pipes together he places a ring of india- 
rubber, hemp, or other suitable and elastic material in this groove, and draws 
the flanges together by belts and nuts or screws, thereby compressing the 


elastic ring or packing, and forming a joiut impervious to,gas, water, or | 
stean. 


3463. J. H. Ruwpe1, Cheapside, London, * Stoves.” —Dated 29th December, 1862. 

Thisinvention relates to improvementsin stoves usually called hot-airor slow 
emmbustion stoves, and consists in an arrangement by which the heated or 
radiating surfaces of such stoves are so increased as to cause a large volume 
of air to be rapidly heated to a comparatively low temperature, instead of, 
as in former arrangements, heating a small volume of air to a high tempera- 
ture, and which heated air can on!y be used atter being mixed with a large 
volume of cold air. The pxtentce carries his invention into effect by forming 
a fire-box of cast iron or other material, which may be lined with tire 
bricks, and which fire box is connected with one or more chambers, through 
which the heated products of combustion pass on their way to the chimney 
or vent, such chambers being fitted with metal or other tubes, either in a 
vertical or sloping position, threugh which tubes a current of air is con- 
stantly and rapidly flowing, and which air becomes heated in its passage and 
prepared for warming and ventilating churches, or large halls, or builuings 
3467. C. E. Witson, Monkicell-street, London, * Articles of wearing appare 

for the neck.” —Deted 20th December, 1862. 

This invention applics to collars and scarfs, and consists in attaching to 
the front part of the bands of collars one or two bands of avy material 
suitable for scaris, which bands hang down, take the position of, and appear 
like an ordinary scarf ; a stud or pin, or both, may be used to secure the 
article on the neck of the wearer. 

3468. W. E. Newton, Chancery-lane, London,” Preserving organic substances,” 
—A comnvnication.—Lated 29th Decemer, 1862. 

This invention consists in treating fresh skins with the heavy oil of tar, 
or other suitable hydrocarbon. 

3470 J. Jounstoneg, Shegield, ** Surface refrigerator.” —Dated 30th December, 
1862. 


This invention consists of an apparatus for cooling brewers’ and distillers’ 
worts and other liquids eff-ctualiy and speedily without pipes or other 
appliances which prevent thorough cleanliness. It comprises a series of 
shallow troughs of cast iron or other material placed side by side, with a 
communication formed at each alternate end to uimut of the water flowing 
continuousiy through the whole series. These troughs are formed with 
circular or r gular studs o: projections cast on the bottom, and on these 
are placed thin sheets of tinned copper with indentations or sinkings on 
the upper surface thereof, formed at an angle of about 45 deg. with 
the sides in the direction of the flow of the liquor or wort which passes over 
them. The sides, ends, and divisions may be of cast iron, wood, or other 
uw aterial, fastened to the water troughs and securing the copper sheeting 
thereto. ‘The liquor exposed to the action of the atmosphere flows over the 
copper plates, and the water flows beneath them in a contrary direction. 
The indentations in the surface of the copper plates agiiate the wort or 
heated liquid in its flow, thereby causing ripples, breaking up the stream 
at each mdentation, and materially accelerating the cooling process by 
continually exposing a fresh combination of hquid to uhe action of the 
atmosphere and the cooling plates. The studs or projections in the bottom 
of the water troughs aiso break up the volume of water, and support the 
cooling plates against the under surface of which, at close intervals, different 
particles of water are brought into contact in consequence of the obstruction 
presented by the studs. The wort or liquor to be cooled is admitted at one 
end of the refrigerator, and flows over the various channels to the outlet at 
the other extremity. The water flows in an opposite direction under a 
certain head or pressure to ensure positive contact with the cooling plates. 
The flow of water can be so regulated that at the outlet it can be of about 
the same temperature as the liquor which enters at the same end. 








THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMP'ION, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Tron Trave or THE Past WEEK: Pressure of Orders: Masters’ 
Difficulties — Puvvrers’ Strike: Men being Enticed Back The 
Strike to be Prolonged—F xencu, ENGuisu, AND BELGIAN TRONMASTERS 
—Coa TRADE : Continued Dulness — GexeraL MANUFACTURING 
Trapes: Prevailing Briskness— Prices or Tix anv Ccreer— 
Natvers’ Strike—Great Western Raipway ComPpANy AND Bir- 
uincuaM—Coventry Distress: Recommendations ofa Government In- 
spector—Some Locat bankruprcres—Roiung Stock Companres— 
Parent Five-currinc—Jornt-Stock Companies IN THE MIDLANDS 
—Lecat Banking Companres—Boanp or Trav Returns : Metals 
Specified—Singutak AND Fatat Coutiery AccIDENT. 


Direicutties continue to beset the path of the maker of iron in 
South Staffordshire. His men wont work, yet his customers con- 
tinue to thrust orders upon him. And if there are cases in which 
his men will work, he is unable to supply the demands of not a few 
vf his customers, because he has to make iron for those masters 
whose men are obstinate. Under these circumstances, itis easy to con- 
jecture that the order-books of the district are well filled for finished 
iron. This is the case, and there are no more specifications 
in hand than there were a week ago. ‘There are few masters 
able to do any work who have not quite a mouth’s orders 
in hand, and there are cases in which makers are nearly 
two months behind in their deliveries. The orders that continue 
to arrive are in larger numbers, and of greater value, than 
are sufficient to supply the place of the iron that is being sent away. 
In consequence, specifications are being rejected, as a rule, every 
day. Hoops, in particular, are diflicult to be obtained. For hoops 
prices have, at the second-class works, risen, since the commence- 
ment of the puddlers’ strike, quite 10s. per ton ; and some of the first- 
class houses are new requiring more than the list price, which is 
£7 10s. The demand for plates is still very heavy; for sheets the 
inquiries are not quite so numerous as they were, without, however, 
the demand being met; and bars remain in good request. The 
loreign market to which most iron is now being sent is Russia; 
und the Mediterranean and the Black Sea are the great ocean bigh- 
Ways over which most of the iron we are making for that empire is 
soing. A few orders only continue to arrive from America. Home 
orders keep up, and they come from all the leading markets in Great 
Britain, whence specifications are forwarded to this district. The 
plates are proportionately divided between the shipbuilding and the 
boiler-making yards; and the preference which is shown for South 
Staffordshire brands is displayed in the readiness to suffer in- 
conv » Which ti 3 ifest, rather than be com- 
pelled to supply their wants elsewhere. There are a few more 
puddlers at work now than there were last week. But the position 
of the strike is substantially unaltered, for most of the men who 
have returned have been enticed by a tacit understanding between 
them and the managers that drink shall be dealt out to them of 
almost commensurate Valus with the rise of wages that they are 
dementing. OF such arrangenbents it is not understead thar the 
principals know anything. ‘It is not expected that the men will 
return until the wheat harvest is over, when they will have to go 
in-at the old rate of wages. 7 ~ 





Pigs continue to accumulate in makers’ hands. Messrs. Bagnall, 
of the Caponfields Works, near Bilston, are about to blow out one 
of their furnaces ; and, with a view to keep down the accumulation, 
makers who have already reduced talk of further action in the 
same direction. 

As a proof that French ironmasters are now well able to compete 
with their English anc Belgian rivals, tho Paris correspondent of a 
Bayonne journal states that in recent competitions for supplying 
25,000 tons of rails to the Northern Railway and 50,000 tons to the 
Eastern, both contracts were awarded to ironmasters in the Moselle 
at 180f. The lowest tender from Belgium was 190f. 

In respect of the coal trade nothing new can be reported. The 
oft-mentioned cause of dullness still exists and operates; and, 
indeed, operates to such an extent that the thick coal and other pits 
are doing little more than half work. 11'o this description, however, 
the heather coal and stone pits present a slight exception, for here 
the demand for gubbin suffices to keep the miners tolerably well 
employed. ‘The argillaceous ironstone of the district is also in good 
request. 

n the geveral manufacturing trades of Binningham considerable 
briskness is just now apparent ; and a sufficient proof of this will be 
found in the fact that by several of the manufacturers a month’s 
orders in advance have been secured. From those engaged in the 
fancy trades come almost the only complaints just now heard; and, 
indeed, on the part of the hollow-ware manufacturers, the metal- 
rollers, the wire-drawers, the tin-plate workers, the metallic bedstead 
makers, and those engaged in other principal branches, complaint is 
scarcely legitimats. To Wolverhampton and its neighbourhood the 
| description just now given of Birmingham and its locality applies 
| in a slightly modified sense. In the lock trade improvement is per- 
ceptible. Continued briskness marks the casting branch, and rail- 
way fittings are in good demand. For the various descriptions of 
edge tools the inquiry is tolerably large; orders on account of cut 
nails are above the average, and at Darlaston work is plentiful. The 
tin-plate workers having worked out recent foreigu orders are less 
busy than was the case a short time since, and the japanners are 
in a similar position. Forced idleness on the part of the operatives 
in general does not exist. 

The pricesof tin and copper respectively have within the last few 
days teuded in opposite directions. Tin last week fell £4 per ton, 
and copper this week bas advanced £3 per ton. Tough cake is now 
£95 per ton, and best selected, £98. 

The nailers’ strike shows no signs of probable termination. In 
the Worcestershire districts mavy of the hands, not temporarily 
engaged in harvesting or other agricultural labour, obtain a 
precarious livelihood by begging alms. Several acts of violence to 
persons and property have been reported as arising out of the 
strike, but nothing of a very serious description. At Bromsgrove 
a few days since there was another meeting of the trade, and a 
resolution to continue the strike was passed. 

It is the subject of observation in business circles that, notwith- 
standing the close connection between the Great Western Railway 
Company and the district of which Birmingham is the centre, there 
is no man upon the Board of Directors who may be said to be 
conversant with the locality or to represent its wants and its 
interests on that Board. It is not so with the London and North- 
Western, nor with the Midland, For many years several of the 
most influential directors of the former company were Birmingham 
men; and it is scarcely requisite to mention that the Midland 
Board contains a number of gentlemen intimately connected with 
this district. Under these circumstances the election of RK. W. 
Johnson, a gentleman of extensive local knowledge and good 
business aptitude, to a directorship, at the approaching meeting of 
the board on the 7th of August, will be generally approved, 

The distress among the Coventry ribbon weavers stili continues. 
In the trade generally there is only a very moderate amount of 
business doing, and this is chiefly in the hands of a few of the 
larger manufacturers. On the part of the smaller firms, the number 
of complaints are undiminished. The trimming trade hes of late 
undergone considerable improvement in this branch, and there is a 
good deal of work. Leferring to the state of the town, Mr. Baker, 
a factory inspector, in a report upon the textile mavuufactures of 
Warwickshire recently presented to Parliament, rewarks :—“ So far 
as I am able to judge, or to form an opinion on experience, the 
sooner that new trades are attempted in such places as Coveutry, or 
that emigration is adopted for them, the better. This fluctuation, as 
an effect of fashion, is the danger as it is the history of trades in 
similar localities, whose popularity aud prosperity depend as it were 
upon one kind of industry, the production of which is not an abso- 
lute necessity ; and it is a davger, the effects of which can only be 
averted by divisional labour.” 

An action, in which a large amount of interest has been taken by 
the ironmasters of this district, and which affords us another glimpse 
of the character and conduct of the notorious Samuel Griffiths, was 
on Thursday, the 23rd inst., tried before Mr. Baron Martin, at the 
Stafford Assizes. The ostensible plaintiff was Mr. E. Wright, iron- 
master, of Wolverhampton, and the action was brought to recover 
from the defendant, William Izod, an iron merchant, of Birming- 
ham, the sum of £1,000 upon a bill of exchange. The claim was 
disputed upon various grounds, and from the whole of the evidence 
we learn that in October, 1861, Griffiths contracted to supply the 
defendant with a quantity of iron the following December, 
and while the first coutract was still uncompleted, Izod, on receiving 
from Grifliths an assurance that he was in a —— rapidly to 
execute an order, entered irto a second contract, by which Grifliths 
agreed to supply to him 600 tons of iron, and on account of which he 
himself at once advanced £3,000. This amount was divided between 
a cheque for £1,000, a bill of four months for another £1,000, and a 
bill of six months for the remainder. When the* contract was 
entered into a promise was made that 200 tons of the iron should be 
delivered on the following morning, and that the remainder should 
quickly follow. As, however, the promise was not carried out, and 
as nv iron was received, the defendaut, after repeated remonstrances 
with Griffiths, at length asserted that the whole transaction was a 
swindle, denounced Griffiths as a robber, and, as the £1,000 cheque 
had been presented and cashed, demanded back the two acceptances. 
In answer to the demand he, as alleged, was seized by two men ard 
turned out of the office. Izod, finding that he was unable to obtain any 
substantial return for his money, then seems to have resorted to a dis- 
creditable expedient. He communicated with Griffith’s clerks, and by 
means of a,bribe induced them tosend him three boat loads of iron with- 
out their master’s knowledge. In consequence he was cited before the 
magistrates on a charge of stealing. Against Griffiths a counter- 
charge of obtaining money by false pretences was brought, and 
finally, on payment of £1,000 to Izod, who was also allowed to kee; 
the iron unlawfully obtained, the matter was arranged and both 
charges were withdrawn. Shortly afterwards, Griffiths became 
bankrupt. The six months’ bill for £1,000, before referred to, 

d from Griffiths into the hands of a Mr. Wood, who presented 

t for payment. This was refused on the ground that inasmuch as 
Griffiths at the time he entered into the contract was fully aware of 
| his inability to carry it out, the bill had been obtained by false pre- 
tences. When the police-court proceedings commenced, Mr. Wood, 
| in order, as he affirms, to avoid a connection with the matter, passed 
the bill into the hands of Mr. Wright. Izod’s continued refusal to 

| honour it had led to the present action. ‘I'he caso when tried at the 
| last Gloucester Assizes had resulted in a verdict for the defendant. 

A new trial was, however, granted, and now a verdict for the plain- 

tiff for the full amount claimed was returned. 

A few dayssince Mr. T. Timmins, coal merchant of Sedgely, came 
| up asa baukrupt at the Birmingham Court for last exemination and 
| discharge It was stated thata portion of some mining property 
i transferred by the bankrupt to his son eighteen years since would 
| aveilable for creditors, and the order of discharge was granted. 
| Qn Monday, at the Birmingham Bankru Court, J. Fletcher, 
| Chartermaster of Rowley, came up as a banktopt for his lastexammina- 
| tion and discharge. This was granted. 

In the bankruptey case of J. B. Capis, engineer of Buarton-on- 
| Trent, which came on for hearing in the Birmingham Court on 








..2| Monday, last, the balance sheet presented showed the following’ 





items:—Unsecured creditors, £038 8s. 8d.; debtors, £82 15s. 94 
and deficiency. £900 12s. 11d. There appeared to have been a dis- 
pute between the bankrupt and his brother, with whom he had been 
in partnership, and the brother attended to oppose. ‘The meeting was 
adjourned until the 9th of November, in order that the partnership 
accounts might be inquired into. 

At the half-yearly meeting of the Railway Rolling Stock Company, 
held on Tuesday last in Wolverhampton, the following report was 
adopted :—Your directors, in laying totes you the usual half-yearly 
statement of accounts, have much pleasure in remarking that the vet 
profits are considerably in excess of those reported last time. 
Seventy-five wagons have been purchased and leased by the com- 
pany during the past half-year, and fifty have been sold, leaving 
2,165 as the total number now in possession of the company. The 
balance standing tothecredit of the revenue accountis £5,314 18s. 4c, 
and this has enabled the directors to a declaration 
of the usual dividend, viz., at the rate of 9 per cent. per 
annum on the ordinary shares, and 6 per cent. per annum 
(less income tax) on the preference shares. ‘The following 
sums would be required to pay these dividends, and that upon the 
depreciation fund :—Dividend on ordinary shares, £3,150; ditto on 
preference shares, £508 3s. 10d.; ditto on the depreciation fund, 
£905 17s. ; total, £4,864 0s. 10d: leaving a balance of £450 17s. 6d. 
to be transferred to the reserve fund, which will then amount, 
with the dividend on its shares, to £3,731 6s. 2d. Although the 
business of the past half-year has not been marked by any excite- 
ment, it has fairly sufficed to occupy the funds at the disposal of the 
directors, and they trust that the gradual improvement now ob- 
servable in trade, and the advance of the season when wagous are 
chiefly in demand, will enable them to extend their op rations, 
The report concluded with the usual announcement that the 
dividends (if approved) would be paid at the close of the meeting. 
The balance-sheet showed that the reserve fund stood at £3,227 
8s. 8d. The dividends were declared. In the course of some 
subsequent remarks, it was stated that the position of the company 
had been good from the commencement; for in addition to the 
dividends of, first, 8, and then, as now, 9 per cent., there had been 
during the ten years of the society's existence two bonuses, one of 
6s. and another of 2s. per share, Every liability, it was added, was 
covered by stock. 

The directors of the Metropolitan Railway Carriage and Wagon 
Company have resolved to declare an interim dividend at the rate of 
10 per cent. per annum for the past half year. 

We learn that the applications for shares in the Patent File-Cuatting 
Company, which,as will be remembered, proposes to raise a capital 
of £100,000, in shares cf £10 each, have from the hardware districts 
been very numerous. 

It is interesting to learn that since the date of the last return to 
the House of Commons of joint-stock companies with limited 
liability, namely, between the 15th of June and the 9th of July, no 
fewer than sixty two such undertakings have been registered iu the 
United Kingdom. Among these is the Staffordshire Public Chain 
and Anchor ‘Testing Company, capital £10,000, having its place of 
business at Bloomfield, near Tipton ; and the Swedish Copper Com- 
pany, capital £100,000, for mining for copper, &c., at Westerwich, in 
Sweden, but having its offices at 46, Newhall-street, Birmingham. 
One company was dissolved almost as soon as formed; and six other 
companies, of less recent formation, were ascertained, during the 
above period, to be no longer in operation. 

The directors of the Birmingham Banking Company have declared 
the usual dividend of 10s. per share and a bonus of ds, for the half 
year, free of income-tax, payable on the Ist of September. The 
directors of the Bilston District Banking Company have announced 
the usual dividend of 5s. per share, with a bonus of 2s, 6d., for the 
hali-year ending Juve 30, 1863. They are both payable on and after 
the Ist of September, 

The exports of British manufactures and produce, which declined 
in May, as compared with the preceding month, show a further 
decline in June, though, as compared with the corresponding months 
of the two preceding years, there was a considerable increase, the 
total value being 4£11,271,257 against £9,679,441 last year and 
£10,362,893 in 1861, Among the commodities in respect of 
which an increase upon the exports of the corresponding 
mouths of last year took place were coal, iron, copper, 
machinery, hardwares, and fire-arias. The value of the small 
arms exported was £139,198, against £79,744 last year, aud 
£31,561 in 1861. How many more were shipped as hardware there 
are no means of ascertaining, but the value of the hardware aud 
cutlery exported during the month rose, as compared with last year, 
from £268,463 to £285,945, of which suns £22,745 was for cutlery, 
and £39,736 for beavy articles, such as anvils, cranks, tools, Mc. 
There was au increase under each of these heads, especially in 
cutlery, to the Hanse Towns, Australia, and British America; heavy 
hardware to France, Holland, Spain, Australia, and British America; 
and Birmivgham specialities to the Hanse Towns, Spain, India, 
British America, and the River Plate. In steam engines there was 
an increase from £172,696 to £214,872, and this increase extended to 
every country except Russia, Australia, and brazil; but other de- 
scriptions of machivery declined from £206,929 to £204,060, owing to 
the comparative smallness of the orders executed for France, 
Belgium, Holland, Russia, Spain, and Australia. The principal 
— exports show an increase, as will be seen from the following 
table :— 
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The increase in pig iron extended to all countries except France, 
Holland, aid the United States; and that iv bar iron to all except 
those just mentioned, with the addition of Turkey and Australia. 
The chief increase in railway iron was in the exports to Spain, 
India, Australia, and the United States; but it extended also to 
several other countries in alesser degree. The increased exportation 
of iron castings was general, except as regards Brazil and the 
United States. The principal increase in hoops, sheets, and boiler 
plates was in the exports to Russia, India, and Australia; but there 
was also an augmented trade with Spain and British America. 
The diminution in wrought iron was confined to the exports 
to Holland, the Hanse Towns, India, Australia, South Atrica, 

sritish America, and the United States. ‘There was a dimiuished 
exportation of steel to 'rance and the United States; but to all other 
countries an increase. The increase in copper was general except 
us regards a slight falling off in the exports of wrought goods to 
the Hause Towus, Italy, India, aud the United States, The falling 
off in lead, large as it was, was due exclusively to the absence of any 
shipments to the United States, which last year took more than the 
total exports last month to all countries. ‘There was less tiu exported 
to Turkey than in the corresponding mouth of last year, bu: to all 
other countries, and especially to France, there was a great increase. 
Thero was also an increased exportation of tin-plates to France, but 
to all other countries a diminution. 

The imports show on the whole ap jucrease. ‘Tle wetallic 
imports emounted to 18,800 owt. of co , 4,022 tous of bar iron, 
2u7 tons of steel, 2,111 tons of lead, 3,888 tons 0! zinc, aud 5,112 cwt, 
of tin, against 16,880 cwt. of copper, 4,046 tons of bar iron, 282 tons 
of steel, 8,459 tons of lead, 2,837 tons of zinc, and 2,670 owt. of zinc 
in the corresponding month of last year. 

A short time ¢ince a lad of fourteen employed at the Glascole 
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Colliery Company’s Works near Tamworth, while engaged in the 
pit, was caught by a revolving wire used to draw wagons up an 
incline. His leg, getting jammed between this wire and a post, 
was severed in twain; and it is feared that a second amputation will 
be necessary. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Own Correspondent.) 


Stare or Trape: Shefield—Liverroo.: Meeting of the Institution o 
Mechanical Engineers: Mersey Docks and Harbour Board— 
Witham Drarvace Commission: Election of Surveyor—NortHEern 
Marrers: Stockton and Darlington Railway: The British Associa- 
tion: Shields Steam Shipping Company: A Screw Life Boat: 
Rolling Mills for Messrs. Palmer, of Jarrow—Mancuester, 
SHEFFIELD, AND Lincotnsutre Rarpway—Licuting York MINsTER 
with Gas—West Yovxsutre Rainway: Methley Branch— 
Scorrish Matrers: Launch of a Steamer for the Cadiz and 
Havana Line: Glasgow Gas Light Company: Aberdeen Water- 
works: Caledonian and Crinan Canals. 





Tue large iron and steel houses of the Sheffield district continue 
well employed, and the demand for gun metal, armour plates, heavy 
castings, and othe: materials of a similar character, both for home use 
and exportation, is as satisfactory as for some time past. The 
eneral steel trade is moderately active on the whole, some firms 
ie considerable orders on hand. Scotland suffers, to some 
extent, from the failure of the cotton supplies; nevertheless, some 
good orders for steel and tools have coms to hand from the Clyde 
shipbuilders. The orders from Canada and Australia are pretty 
good, 

‘T’o pass on to Liverpool, we may uote that the annual congress 
of the Institution cf Mechanical Engineers is to assemble in that 
town on ‘Tuesday, and its sittings will extend over Wednesday, 
‘Thursday, and Friday. An active local committee has been formed, 
Mr. William Clay, managing partner of the Mersey Steel and ‘Iroa- 
works, having been appvinied its chairman, and Mr. William 
Stubbs its secretary. ‘The congress is to assemble each morning 
in the concert-room, St. George’s-hall, where papers will be read 
and discussed, after which excursions will be made for the purpose 
of examining the noteworthy establishments in Liverpool and its 
vicinity. ‘lhe steam-tender Satellite has been most kindly placed 
at the service of the committee by Mr. C. MacIver, and the railway 
companies offer every facility to the members for visiting the various 
places of interest. ‘I'he programme of proceedings has not yet been 
officially announced, but the following, among other places, will be 
visited :—The Mersey Steel and Iron Works; Messrs. Laird’s ship- 
building-yard; Bibby’s Copper Works, at the Great Float; the 
Dock Board's chain testing machine; the North Docks. Visits of 
inspection will also be made to the Plate Glass Works at St. Helens; 
Messrs, Pearson and Knowles’ collieries, near Wigan, the 
Kirkless-hall Ironworks; and to the London and North-Western 
Railway Company's Locomotive Works at Crewe. During the 
meeting there will be a banquet in St. George’s-hall, under the 
auspices of Mr. Robert Napier, of Glasgow, the President of tho 
Institution, and, so far as can te gathered from present appearances, 
the meeting promises to be interesting and successful. At the last 
sitting of the Mersey Docks and Harbour Board, the outlay of a 
sum estimated at £5,500, required to prepare the roads, buildings, 
&c., in the construction of a central dockyard in Great Howard- 
street, was approved. The engineer submitted his annual report of 
the expenditure on the dock works at Liverpool and Birkenhead. 
The outlay at Liverpool was returned as follows :—On new works, 
under the Act, for tho year ending the 24th June, 1868, £72,770 8s. 2d.; 
on new works ordered by the board, £46,405 8s, 11d.; repairs and 
maintenance, £64,093 14s. ; increase of stock, £5,965 11s. 6d.; total, 
£189,236 2s. 7d. At Birkenhead, on new works, under the Act, 
£302,633 83. Yd. ; on works ordered by the board, £100,258 14s. 5d.; 
restorations of walls. £41 5s. 4d. ; maintenance and repairs, £11,359 
1s. 9d. ; total, £414,292 10s. 3d. The chairman said the reports were 
complete and interesting. He thought they showed that the board 
were not unmindful of the necessities of trade; that they were con- 
tinuing to provide sheds and other appliances by which trade was 
facilitated on this side of the river; and that thay were pushing on 
the large works at Birkenhead with a rapidity with which he thought 
every one connected with Birkenhead must be satisfied. It will be 
observed that the total outlay during the past year was £603,528, 
aud as the balance carried to capital account from revenue last year 
was about £93,000 it follows that additional capital must have been 
expended last year to the extent of £510,000. 

On Monday a meeting of the Witham Drainage Commissioners 
was held at Boston, Lincolushire, to take into consideration the 
appointment of a surveyor in the room of the late Mr. W. Lewin. 
Mr. Welsh was elected, sixteen Commissioners voting for him, four 

ded 


bronze and other works of general interest. This exhibition will 
be kept open to members and associates during the whole course of 
the meeting, and on certain evenings general conversazioni will take 
place, oneof which will be specially set apart for the exhibition of 
microscopes, of which nearly 100 good instruments are promised. 
The local executive committee will, however, be glad to receive any 
addition to the contributions already offered, such as engineering 
models, scientific apparatus, and pictures of high class merit, and 
other works of art, especially those of local artists, whose merits 
deserve public notice. Arrangements have been made with the 
Universal Private Telegraph Company, and Electric and Inter- 
national Telegraph Company, under the direction of the Astronomer 
Royal of Scotland and Professor Wheatstone, that an electric com- 
munication will be established from the Observatory in Edinburgh 
to fire time signal guns once a day simultaneously from the 
Old Castle and at Tynemouth, and a time ball will be erected 
in the exhibition to fall at the same moment. An excursion 
committee has been formed and arrangements have been 
made as follows: — Saturday, Avgust 29; <A geological excur- 
sion will be made to Cannobie, Riccarton, and Kielder, under 
the guidance of the Northern Mining Institute, and maps and 
sections of the country are being carefully prepared. A luncheon 
will be provided by the Duke of Northumberland, at Kielder 
Castle, for a limited number. A botanical excursion will take 
place the same day to Craglough, under the guidance of the Tyne- 
side Naturalists’ Field Club. Another excursion will take place to 
Sunderland, to visit the docks and other works, on which occasion 
the Mayor of the borough hag hospitably offered to entertain a 
number of the members. Thursday, September 3: It is intended to 
visit Cleveland to see the iron mines and ironworks, and the Mayor 
and Corporation of Middlesbro’ will hospitably provide a luncheon 
for the members. The same day an excursion takes place to South 
Shields aud Marsden Rocks, the Mayor of South Shields kindly 
offering to entertain a limited number. Under the guidance of Mr. 
Sopwith an excursion will be made on this day to Allenheads, to 
visit the lead mines ; and Mr. Wentworth Beaumont, M.P., 
has hospitably offered to entertain the members to breakfast and 
luncheon. Programmes, descriptive of the country to be visited on 
these occasions, are now being prepared for the use of the members. 
The local secretaries have authority from the council to enrol names 
of members or associates, and during the last three weeks 283 mem- 
bers and associates have been elected. The secretaries have issued 
nearly 3,000 invitations to foreign and British members and associ - 
ates; a considerable number of replies have already been received 
from them, stating their intention of being present, and further 
replies are daily coming in. The finance committee report that 
the amount of subscriptions promised up to the present date is 
£3,549 14s, of which above £2,300 has been received 
by the treasurer. The lowest sum required for the purpose 
of successfully carrying out the arrangements of the 
meeting is £4,000, and of this sum £450 is thus still wanting. 
The Shields Steam Shipping Company have contracted with Messrs. 
J. Wigham Richardson and Co., ship-builders, Low Walker, for the 
building of a second iron screw steamship to run between Shields 
and London in conjunction with the Tyne. The new steamer will 
be of the following dimensions:—Length, 182ft.; breadth, 27ft.; 
depth of hold, 16ft. Gin. The engines will be of 70-horse power. 
The vessel is expected to be completed early in January. A screw 
life boat, commenced at Tow Law by a working man on the 10th 
of March, is now nearly ready for sea. The boat is almost wholly 
composed of iron, andshe isexpected tobe self-righting, being arched 
over the top with sheet iron, and propelled by three screws, one of 
which lies midships, so that the quick heaving to which boats are 
subjected cannot throw the screw out of the water until she 
turns keel up. Her length is 15ft. by 4ft. 2in. broad. ‘he screws 
are to be driven with levers, so as to imitate the motion of rowing 
with oars, to which boatmen are daily used. Messrs. Palmer of 
Jarrow have completed their extensive rolling mills, which are 
expected to be put into operation immediately. The screw colliers 
of the firm take coal to London, and calling on their return voyage 
at Staithes near Redcar will ship ironstone from the mines belonging 
to the firm there and bring it on to Jarrow. 

The half-yearly meeting of the Manchester, Sheffield, and Lincoln- 
shire Railway Company was held in the Free Trade Hall, Man- 
chester, on Wednesday. Although the £4,000,000 of ordinary stock 
still remains without a dividend, it appears from the report presented 
that the traffic receipts for the past half year show an increase of 
£24,135 upon the corresponding period in 1862, which the directors 
ascribe to a revival in the trade of the country generally, Lancashire 
excepted. There has been an increase of the grain and flour traffic 
into Manchester, over 1862, of 7,058 tons; and the tonnage in and 
out of Grimsby docks, in the same periods, show an increase for the 

ast half year of 41,720 tons and £558 in wharfage and other dues. 
‘he directors fear that the development of the trade of Grimsby may 
be restricted if additional steamers are not provided. The shipments 
of coal from Grimsby have been this year 25,699 tons in excess of 





against, and one remaining neutral. Mr. Welsh was 1 
by Mr. Hawkshaw, who has recently been the consulting engineer 
of the Commissioners, and has been engaged for some time in 
extensive works at the Hull Docks. 

From the north we learn that the Stockton and Darlington Rail- 
way Company—now fused in the North-Eastern, but still possessing 
a lingering independence—will shortly opena branch from Bishop 
Auckland to Barnard Castle. On Monday the company opened a 
tine hotel at Saltburn-on-the-Sea. On Saturday a meeting of the 
general local committee was held at the rooms of the Newcastle 
Literary and Philosophical Society, for the purpose of reporting the 
progress made in maturing the arrangements of the ensuing meeting. 
‘The President will deliver his inaugural address at the New Town 
hall on the evening of Wednesday, Aug. 26. Subsequently, on two 
or more evenings, this hall will be used for lectures on highly- 
interesting scientific matters, and one of them will be delivered by 
Professor Williamson on a subject connected with electricity. The 
Friends’ Meeting House, Pilgrim-street, will be devoted to Section A 
(Mathematical and Physical Science), under the presidency of Pro- 
fessor Adams. The Lecture Room, Nelson-street, which is at 
present being cleaned and painted under the superintendence of 
the Building and Conversazione Committee, will be devoted to 
Section B (Chemical Science), under the presidency of Professor 
Williamson. ‘The Music Hall, Nelson-street, which is uso being 
cleaned, will be occupied by Section C (Geology), under the presi- 
sidency of Sir Charles Lyell. The Council Chamber, Naw Town 
Hall, will be occupied by Section D (Zooiogy and Botany), under 
the presidency of Dr. Hooker. The Lecture Room, Medical School, 
will accommodate Section D 2 (Physiology), under the presidency 
of Professor Busk. The Large Assembly Room, Westgate-street, 
will be applied to Section E. (Geography and Ethnology), under the 
presidency of Sir R. Murchison. The small Assembly Room will 
be applied to Section F (Economic Science and Statistics), 
under the presidency of Dr. Farr. The Lecture Room (Lite- 


rary and Philosophical Society), will be devoted to Section 
(i (Mechanical Science), under the presidency of Professor 
e: var : a 

Willis. The sectional meetings commence each morning at eleven, 


and continue until four p.m. The Conversazioue Committee have 
visited all the above rooms, and ordered the necessary fittings, which 
are being proceeded with. A daily programme will be issued and 
printed for circulation among the members and associates during the 
time of the meeting. After much delay and difficulty the local 
executive committee have succeeded in making arrangements for the 
hire of the Central Exchange News-room for an exhibition of 
models of machinery, iron shipbuilding, specimens of local indus- 
trial products, fiue arts, microsco &c. Most of the leading 
manufacturing firms have applied Ce ase for the exhibition of 
their products, and a considerable number of paintings have also 
been promised. M. Brivet’s journey to Paris, of which notice jhas 
been taken, has resulted in obtaining the offer of several interest- 
iug contributions; amongst these we may mention Carr's ice- 
making machine, which will make half a ewt. of ice per hour; 
Lenoir's, and another engine, in both of which the motive 
power is ordinary gas; Coselli’s electric telegraph apparatus ; 








the ship ts in the first half of 1862, The company’s share of the 
nett protits of the South Junction Railway has increased upon 1862 
by £832. The revenue of the canals shows a decrease of nett profit, 
as compared with the corresponding period of last year, of £3,439. 
With a view to the more economical working of the canals, the 
directors have decided to ¢ lidate their t with that of 
the railway, in ali its departments. The working expenses of the 
half year have been £10,848 more than the item in the first half of 
1862, and £4,445 less than the expenses in the corresponding period 
of 1861. The increase is owing tu the items which are in course of 
appropriation over a period of years, but which were excluded in 
1862. The directors report the result of the proceedings in which 
they have ben interested in the present session of Parliament, and 
the state of the subsidiary lines which are in progress. The expen- 
diture upon capital account during the past half year has amounted 
to £153,145, of which £70,193 was for subscripiions to other com- 
— £74,205 for new works and stations, and £4,656 for rolling 
stock. 

The nave of York Cathedral was lighted with gas for the first 
time last week. With 740 burners lighted in the nave in addition to 
400 in the chancel the effect was brilliant in the extreme. 

The first sod of the Methley branch of the West Yorkshire Railway 
was turned on Friday by Mr. W. Firth, the chairman of the company. 
The branch will commence at a short distance from the Lofthouse 
station of the West Yorkshire Railway, and will pass through Loft- 
house Gate, Stanley, Lake Lock, Bottomboat, and Foxholes, to 
Methley, where it will terminate in a junction with the Lancashire 
and Yorkshire and the North-Eastern lines. The line will be 5 
miles in length. a 

With respect to Scottish matters, we may note that Messrs. W. 
Denny and Brothers launched from their yard at Dumbarton on 
Friday an iron screw steamer of about 2,000 tons, named the Infanta 
Ysabel, avd intended for the Spanish Royal Mail line of steamers 
plying between Cadiz and Havana. The Infanta Ysabel is a sister 
ship to the Principe Alfonsa, delivered in May !ast to the same 
owners, Messrs. A. Lopez and Co., Alicante, by Messrs. William 
Denny and Brothers, ‘The annual meeting of the Glasgow Gas 
Light Company was held last week. ‘The chairman (Mr. J. White) 
spoke of the company’s financial position as highly satisfactory. The 
directors were enabled from the profits to recommend dividends of 
10 per cent. and 74 percent. upon stocks entitled to these rates respec- 
tively ; and they had a balance over of nearly £2,500. Part of this 
balance had been carried to the reserve fund, which now amounted 
to £29,104, being the total sum authorised by Act of Parliament ; 
and £106 was carried forward to the credit of next year’s revenue 
account, Notwithstanding the depressed state of trade during the 
past year, the quantity of gas made had considerably exceeded 
the quantity of yas consumed during the previous year, 
showing that the extension of the town was making up 
for the short consumption arising from a number of public 
works being comparatively idle ) wwe a great part of the 
year. The commissioners acting under the Aberdeen Waterworks 
Act, 1862, are about to proceed with an aqueduct about 20 miles in 
length, for carrying water from the Dee at Cairnton tu Aberdeen. The 








annual eae have just been prepared with respect to the position 
of the Caledonian and Crinan Canals. With regard to the former, 
it appears that in January and February there were floods of unusual 
force, but they caused no interruption to the traffic, and no more than 
a slight injury to the works. Several works have been executed for 
improving the efficiency and convenience of the navigation. Of 
these the most important is a stone pier at the entrance of the canal 
at Fort Augustus, which will much facilitate the steamboat and 
passenger traffic at that central point of the navigation. A timber 
jetty has also been erected at the Gairlochy Lock, for the convenience 
of the local tratfic. The general revenue of the canal bas been fairly 
maintained, under some unfavourable conditions. In the year 
ending 30th April,j1862, the receipts amounted to £7,604; in the year 
ending 30th April, 1863, to £7,000, thus exhibiting a decrease of 
£604, At the same time, however, the payments were somewhat 
reduced, having ted in the former year to £6,438, and in the 
latter tono more than £6,240. §In the one year the excess of receipts 
over expenditure was £1,166, and in the other £750, the comparison 
being unfavourable in the latter period to the extent of £406. The 
navigation of the Crinan Canal was maintained without interruption, 
except during a short period while the outer sea lock-gates at Crinan, 
which had given way, were being replaced. ‘The traffic and revenue 
of this canal will bear ——— with any previous year. The 
canal dues, indeed, declined, but the harbour dues at Ardrishaig 
made up this deficiency. In the year ending 30th April, 1862, the 
receipts amounted to £3,785, and in the year ending 30th April, 1863, 
to £3,781. This result would have left a surplus revenue of upwards 
of £1,000 overthe ordinary expenditure of the navigation, but extra- 
ordinary demands continue to be made uponthe income. The 

issioners are engaged in the restoration of the Lochclachaig 
Reservoir; they have purchased a steam-dredge; they have 
renewed the sea lock-gates at Crinan, and executed several other 
repairs and improvements; and they have paid the annual instalment 
of £250 of their debt to the Bank of Scotland on an old account. With 
these various claims upon them the payments have amounted to 
£3,277, leaving an excess of receipts over expenditure, within the 
year, of £50. The commissioners anticipate the completion of the 
Lochelachaig Reservoir this month, when all the damages suffered by 
the navigation in the outbreak of 1859 will at length be repaired. 
The steam-dredge will also be brought into effective operation 
during the present summer. The finances of the navigation will 
not yet admit of any extensive and permanent enlargement of 
Ardrishaig harbour; but with a view to the immediate accommoda- 
tion of the passenger trafic, and to meet the requirements of a larger 
class of steamers, the commissioners have extended the present jetty 
35 feet. This extension, however, while serving its present purpose, 
will not interfere with more comprehensive improvements hereafter ; 
and the time is nuw approaching when the surplus revenue of this 
cana! will be available for such an enlargement of the harbour as 
the increasing trade and prosperity of Ardrishaig may fairly demand 











METAL MARKET. 


Coprrr has advanced ; the quotations are—Sheet and Sheathing, £103; 
Tile and Cake, £96 per ton. 

ENGuisu Tix.—A reduction has been d. Prices are, block, £118 ; 
bar, £119; foreign Banca, £128 ; Straits, £122 per ton. 

Rai.s.—A slight improvement. Some business has been done at £5 15s. 

rton. 
gh ol Bar Iron, £5 15s. at Cardiff. 

Leap.—A moderate business. £20 is the price for English ; £19 5s. for 
soft Spanish. 

Tin PLates.—Little doing. CHARCOAL is quoted at 28s.,Coke 23s. 

SpevtTEk dull at £18 per ton. 





Moats Anv Co. 
65, Old Broad-street, London, 30th July. 1863. 





PRICES CURRENT OF TIMBER. 





1862. 1863. 1862. 1863. 
Perload—4 2 48 £81 £26 Perlood— £4 4 4&4 & £235. 
sscccececeeeeedd? O13 0/14 O15 O Yel, pine, perreduceud. 
Quebec, redpine.. 310 410 410 410 lst quality 17 ¥18 0 17 01810 
yellow pine... 319 410, 3 0 4 2nd do.. 11 012 0 123 01210 
0 0 0 5& O 510 Archangel, yellow. 13 O1310 13 ¥1s 10 
, oak, white510 610 51) 610 ‘St. Petersbg.yel... JL1l012 0 123 0 12)10 
eon 310 4 w| 310 4 0 Finland... 010 9 volw 
. 00 0! 0 0 © O Memel ... . 1 015 9 
310 6 0; 810 510 Gothenburg, yel... 30 O11 0 10 O11 1) 
310 610, 310 10 | white 9 0 910) SlvjdO ' 
210 310! 9215 3 10 |Gefle, yellow ....]0101) 10 1 O11 0 
3 5 310; 3 O 310 Soderhamn ... .. 9101010, 10 010 
303 5, 3 O 410 Christiania, perO 
glo 215' 215 3 0 I2ftby Sby9> 21 023 0 32 025 0 
6060 50 6 O° in......yellow 
5060 5& 0 6 ¥ |Deck plank, Duts 
e0 00/0000 ham t O16 14) O16 
Lathwood. Dants,fm510 616 51) 610 Staves, perstandard M | 
St. Peters.8 0 810. 8 OU 810 Quebec,pipe ....70 9 759 70 0 759 
Deals, per C., 12 ft, by 3 by 9 in. | puncheon 18 v 209% 16 0 is¥ 
Quebec, wht.spruce15 10 1810 13 018 0.\Baltic, _—. 150 0 16v 0 15) 0 169 
St. John,whtsprucelé 015 1v 13 016 © pipe ... «. Pas . 





SCOTCH IRON MARKET REPORT. 


s. d. 

No. 1 Gartsherrie .. .. 583 0 f.0.b Glasgow, 
o» 1 Coltness .. 1. «. 583 0 do. 
o 1Calder .. « « 55 U do. 
» 1 G.M.B. eo oe 52 6 do. 
» 8 Do. «2 of of 52 O do. 
WeNos. Do... .. «5 523 do 
WARRANTS, s. d. 

s Cash prompt .. .. 53 0 per ton. 

Se inns |. 888 ef 

GiB,” )2 mos. 5 ax ae = 

— So » oo oo 53 9 do, 


MANUFACTURED IRON, 
Bars, Govan .. ee £47 5 O less 5 per cent. 
«» Common ee ef «of 612 6 less 4 per cent. 
—— Common... .. 612 6 do. 
5 BU oc co ce FID SC do. 
Cramond Scrap Bars delivered 
in London .. 10 5 


eo ee ce 0 less 5 per cent. 
Plates and Sheets, £90s.to £9 5 0 
8 ee wwe ee te eo 
Pipes eo ce eo os of £15 0 
Chairs 1s «es os oe + 310 0 


GLaséow, 29th July, 1863. 
The market has been comparatively feeble this week, with everything 
indicating weakness. A moderate business has been done from 54s. dowu 
to 52s. 10}d. cash. At the close to-day the tone was steady at 53s. cash 
prompt. 
Exports last week were 10,179 tons against 10,0!5 tons in the corre- 
sponding week last year. 
Suaw, Tuomsoy, anv Moore. 





Attantic TeLecrapHy. — A deputation from the Atlantic 
Telegraph Company had an interview with the Duke of Somerset 
on Friday, to ask from the Admiralty the favour of completing a 
submarine survey from the coast of Ireland to Newfoundland. ‘The 
Duke, it is said, received them very courteously, and promised to 
give their request a serious consideration. 

Frenca Brast Furnacr.—M. Mineur, of the Virlux torges, and 
Baron d'Adelsward are about to proceed with the construction of a 
blast furnace in the Canton of Longwy, in the department of the 
Moselle, which will produce 11,600 tous of pig annually, or about 
35 tons per day. The furnace will consume 36,000 tons of minerals, 
12,000 tons of castina, and 13,500 tous of coke. 

Natroyau Dest.—At the clore of the last financial year—that is to 
say, on the 3lst of March, 1863--the National Debt consisted of 
£783,306,739 funded debt, and £16,495,400 unfunded, making in 
all £799,802,139. It is the first year in which the debt has been below 
£800,000,000 since 1855. In a single year it was raised by the 
Crimean war from £775,215,519 to £803,913,694, and in 1857 it bad 
yeached £808,108,722. 
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MR. HAWKSHAW’S REPORT UPON THE SUEZ 
CANAL. 
(Concluded from page 61.) 


I HAVE stated that I deem it safer to assume that the canal will 
have to be protected through the Bitter Lakes. For this purpose, 
7,000,000 francs (£280,000) should be added to the estimate. 

On account of the velocity the current will sometimes there attain 
it is probable that the bottom and the banks of the canal, from the 
Red Sea to the Bitter Lakes, will require to be pitched. This 
velocity may, under the extremely rare combination of circumstances 
(which could only last for a short interval of time) produced by a 
gale from the south, with the highest equinoctial spring tide, 
amount to 1:16 metres (3'80ft.) per second, the velocity at high water 
neap tides being 0°60 metres (2ft.) per second; and between these 
extremes, the velocities at high water will vary. Unless, therefore, 
the bed and banks of the canal be of very stiff clay, sufficient to 
resist abrasion from the water running at the highest velocity, they 
will have to be pitched with stone. This pitching may cost 
12,500,000 francs (£500,000). 

Respecting the channel now to form the approach to the canal at 
Suez (which is in a different position, and longer than the one 
intended to have been formed in connection with the abandoned 
stone jetties), it may be remarked that it is, in deep water, a 
difficult operation to cut out a given section with precision by 
dredging. From the nature of that kind of work something more 
than the nett calculated quantity should be assumed; and Ido not 
think it safe, considering this and the other coutingencies, and the 
increased quantity of dredging to be performed, to calculate on 
any saving in the cost of construction, by adopting the dredged 
channel now proposed, and abandoning the jetties formerly proposed. 

Tne International Commissioners did not feel that they had had 
sufticiently Jong experience in Egypt to enable them to determine 
the prices of the work. They appear, therefore, to have delegated 
this portion of their task to M. Mougel Bey and M. Linant Bey, two 
French engineers, who had for a long time been employed in Egypt, 
and who were acquainted with the value of work in that country. 
In this respect, lam no better fitted than the Commissioners were 
to determine with accuracy so important a matter. I have had, it is 
true, what they could not have, viz., the benefit of the experience 
which the gentlemen entrusted with the direction of the works have 
since acquired. But as itrespects the deep dredging in the canal and 
its entrances, where unforeseen contingencies are most likely to occur, 
even they have hitherto had no experience. 

M. Voisin, M. Villers, M. Laroche, and M. Cazeau, the engineers 
of the company, who have hitherto been conducting the works, 
stated to me that they saw no reason, judging from their past ex- 
perience, to doubt that the prices of the different descriptions of work, 
adopted by the International Commissioners, were not sufficient; 
and, as far as my inquiries go, Isee no reason, exceptasto thedredging, 
to differ from their conclusions on this point. 

The very important item of expenditure, viz., that of interest to 
shareholders, will depend on the time of completion. M. Voisin 
was of opinion that with 30,000 men the canal could be completed 
in three years. Supposing the funds to be found as fast as requisite, 
then, from the nature of the work, it is a question of the number of 
workmen and the number of dredging machines. As it regards 
number of men, however, his Highness, the late Viceroy, informed 
me, that he considered 20,000 would be as many as could be spared 
from the agricultural and other occupations of the country. 

For the purpose of executing the dredging, the company now 
possesses tweuty-four dredging machines, each capable of lifting 
about 400 cube metres (523 cube yards) per day, and twenty ad- 
ditional machines are ordered, which are to have greater power each, 
being calculated to lift 1,000 cube metres (1,308 cube yards) per day. 
But assuming these forty-four dredging machines to lift only 25,000 
cube metres (32,700 cube yards) per day, they would, if worked 300 
daysina year, raise 7,500,000 cube metres (9,810,000 cube yards) 
per annum. 

Supposing the canal between Lake Timsah and the Red Sea to be 
excavated dry, then between Lake Timsah and Port Said, and at 
the entrances into the Red and Mediterranean Seas, there will be 
about 40,000,000 cube metres (52,321,000 cube yards) of excavation 
to be performed by dredging, which, at the above rate, will require 
about 5} years to complete. 

As regards the entrance from the Red Sea, I am of opinion that, 
apart from the possibility of meeting with rock below sea level, the 
formation of a channel by dredging alone is, on the whole, the best 
course to pursue, and that it is as wellto have abandoned the jetties; 
and although no saving in first cost may be thereby made, yet the 
expense of maintenance will probably be lessened. The dredging 
will be carried to the deep water where the Indian steamers now lay 
at anchor, and a good and accessible port will be established by the 
means contemplated. If rock be met with it will increase the time 
within which the work could be executed, and will add to the cost. 
It is possible, however, that more borings may remove all doubts on 
this subject. 

The dredging and the formation of the jetties at Port Said will 
probably be the measure of the time of the completion of the canal. 
The dry excavation will be simply a question of number of men. 
Supposing, therefore, that there are 50,000,000 cube metres 
(65,400,000, cube yards) of dry excavation to performed, this would 
be equivalent to 33,333 cube metres (43,600 cube yards) per day 
distributed over five years. 

And assuming that the jetties at Port Said will contain 1,000,000 
cube metres (1,308,000 cube yards) of stone, this would require 
333,333 cube metres (436,000 cube yards) per annum for three 
years, or 110 cube metres (144 cube yards) per day, which would be 
accomplished by five flat-bottomed boats, carrying 80,000 kilo- 
grammes (30 tons) each, daily, between Geneffe and Port Said. 


MAINTENANCE OF THE CANAL. 


_ This important subject involves the consideration of two ques- 
tions—the first being an engineering question, and the second a 
traffic and revenue question. ; 

With the second question I (as an engineer) have nothing to do, 
— ae as it may be affected by the conclusions arrived at as to 

6 firs’ 

As regards the first question it has been urged— 

1. That the canal will become a stagnant ditch; 2. That the 
canal will silt up, or that the moving sands of the desert will fill it 
up; 3. That the Bitter Lakes, through which the canal is te pass, 
will be filled up with salt; 4. That the navigation of the Red Sea is 
dangerous and difficult; 5. That shipping will not approach Port 
Said, because of the difficulties that will be met with, and the 
danger off that port on a lee shore; 6. That it will be difficult, if 
not - cree to keep open the Mediterranean entrance to the 
canal. 

I will proceed to notice these several objections :— 

1. — been urged that the canal will become a stagnant 
itch. 

This objection has, I presume, reference to some assumed liability 
consequent upon the absence of current for the canal to silt up, or 
to some assumed difficulty (arising from the same cause) of keeping 
open the sea entrances, or probably to both these consequences. 

As far as the absence of current is concerned, the Suez Canal, 
supposing it were without stream, would only resemble canals in 
England, Holland, and elsewhere, which might with equal pro- 
priety be called stagnant ditches. The very object indeed sought 
to be attained in the construction of canals in England, is by means 
of locks and similar contrivances to dam up pools of water which 
practically have no current. 

nee of current (though favourable to navigation) will no 
doubt lead to silting in every case where the water holds matter in 

Suspension, which requires motion to keep it from settling to the 
bottom ; and the degree to which this silting takes place varies in 
proportion to the quantity of such material held by the water. 

‘The Suez Canal, however, will not be entirely without current. 
The International Commissioners, fearing, apparently, that there 





might be too much current, went into calculations, and arrived at 
the conclusion, in which I concur, that between the Red Sea and the 
Bitter Lakes the highest degree of velocity which the water can 
attain along the bottom of the canal, and which could only be for a 
short interval of time under very exceptional circumstances, will, as 
before observed, be 1°16 metres (3°80ht.) per second; and between 
the Bitter Lakes and the Mediterranean the highest velocity will be 
0-35 metres (1°14ft.) per second. This latter current, however, in 
ordinary times will doubtless be small; but it does not follow, even 
supposing there were no current at all, that its non-existence (while 
it would bs beneficial to the navigation) would to any material 
extent be detrimental to the maintenance of the canal. This will 
appear from what follows :— 

2. It has been urged that the canal will silt up, or that the 

moving sands of the desert will fill it up. 

The rise of equinoctial spring tides above the mean level of the 
sea at Suez is 1-12 metres (3°67ft.). When accompanied by strong 
southerly gales they rise to a maximum height of 1°64 metres 
(5°38ft.). In the Mediterranean the equinoctial spring tides rise 
only 0°13 metres ("42ft.) above the mean level of the sea at Port 
Said, but when accompanied by strong northerly gales they rise to 
a maximum height of 0°56 metres (1 -83ft.). 

The su rficial area of the canal between the Red Sea and the 
Bitter Sm ay assuming it to be 80 metres (262ft.) wide at the mean 
water level, will be 1,609,000 square metres (1,924,000 square 

ards), and the superficial area of the Bitter Lakes, which are five 
a (124 miles) from Suez, is 330,000,000 square metres 
(394,691,000 square yards). Looking to the large area of these 
lakes, compared with the length and size of the conduit which will 
connect them with the Red Sea, it is probable that the level of the 
Bitter Lakes will not be much raised by mere tidal action, but will 
correspond very nearly with the mean level of the Red Sea. The 
occurrence of northerly or southerly winds may, however, affect 
the level of these lakes as of other portions of the canal. 

The tidal action at Suez, consisting of an alternate elevation and 
depression of the water with reference to the mean level of the sea, 
would lead to an oscillating current into and out of the canal, which 
would alternately raise and lower its level as far as the influence of 
the tide extended, which for all practical purposes may be assumed 
to be as far as the Bitter Lakes only. This would produce not only 
an inward current, but also an alternating outward current of nearly 
the same velocity asthe former. The same action, from the like cause, 
though in a much smaller degree, will obtain at the Mediterranean 
end of the canal. It is probable that the action of these alternating 
currents will beto carry out as much sedimentary matter as they bring 
in. 

The evaporation, assuming it to be equal to something Jess than 
1 centimetre (‘3937lin.) per day, will amount in one year approxi- 
mately to say 3 metres (9°8427{t.). This, in that portion of the canal 
extending from Suez to the Bitter Lakes, inclusive of the area of the 
lakes, would amount to 995,000,000 cube metres (1,300,000,000 cube 
yards), and assuming half this amount for infiltration, the total loss 
of water on this section of the canal would be 1,492,500,000 cube 
metres (1,950,000,000 cube yards) per annum. 

Similarly, the evaporation from the canal between the Bitter 
Lakes and the Mediterranean, assuming it to be 58 metres wide at 
the mean water level, will be 15,000,000 cube metres (19,600,000 
cube yards), and assuming half this amount for infiltration, the loss 
of water on this section of the canal would be 22,500,000 cube metres 
(29,400,000 cube yards) per annum. 

If the deficiency of 1,492,500,000 cube metres (1,950,000,000 cube 

ards) between the Red Sea and the Bitter Lakes were made up, as 
it is likely it would be, from the Red Sea, and if the deficiency 
of 22,500,000 cube metres (29,400,000 cube yards) between the Bitter 
Lakes and the Mediterranean were made up from the Mediterranean, 
it would create a current from these seas into the canal, but the 
currents arising from these sources would be small. 

But the deficiency arising from evaporation and infiltration repre- 
senting the quantity of water that would flow into the canal, would 
give the measure (if the precise quantity of the sedimentary matter it 
contained could be arrived at) of the total silt that could be deposited 
in the canal from these occurrences. 

The water of the Red Sea contains less sedimentary matter than 
that of the Mediterranean at Port Said, and indeed for all practical 
purposes it may be said to be free fromit. Assuming that the water, 
finding its way into the canal from the Mediterranean contained 
one fourth as much sedimentary matter as that of the Nile water, or 
0-001, which is a large assumption, then the annual amount of deposit 
from this occurrence would not exceed 22,500 cube metres (29,500 
cube yards). 

The other source from which it has been apprehend «i ‘he canal 
may be filled up, and which it has been thought might prove the most 
prominent cause of mischief to the navigation, is the moving sands 
of the desert. 

From Suez to the northern end of the Bitter Lakes those sands 
lying adjacent to the canal are generally so compact, being often 
covered with small gravel, as to prevent their shifting in any 
important degree, and there will be no moving sands to affect the 
canal where it passes through Lake Timsah, Lake Ballah, and Lake 
Menzaleh. 

The only portions of the canal therefore, likely to be affected by 
drifting sand, are those which will extend from Lake Timsah to 
Lake allah, about 22} kilometres (14 miles) in length, and a 
eee ng near Serapeum, say for about 14 kilometres (8} miles) in 

en, Altogether, the portion of the canal liable to be so affected 
will not exceed 36} kilometres (223 miles). 

M. Villers, who is the engineer of the works of the canal from 
Lake Timsah to Lake Ballah, and where the excavation of the canal 
has already been formed of sufficient depth to arrest moving sand, 
informed me, that from the 1st January to the 23rd November, 1862, 
30,000 cube metres (39,000 cube yards) only of blown sand found 
their way into the canal, and he was of opinion, that when the works 
were completed this quantity would be greatly diminished; and I 
certainly see no reason why it should be increased. 

Assuming a proportionate quantity to that measured by M. Villers 
to find its way into the canal in the other 14 kilometres (84 miles) 
near Serapeum, the total amount of deposit from this source would 
be about 47,500 cube metres (62,000 cube yards) in a year. 

But, in addition to this, some sand will find its way into the canal 
from the slopes. Assuming the quantity of deposit from this source 
to be equal to that from blown sand, then the total quantity arising 
from drifting sand, and from the slopes, and from the sea water that 
enters the canal, to make up the loss from evaporation and infiltra- 
tion, will amount to 117,500 cube metres (153,500 cube — 
annually. Supposing, however, that the quantity should prove double 
this, and that it will have to be taken away by dredging, the cost 
of doing so would be from 250,000 francs (£10,000) to 375,000 francs 
(£15,000) annually. 

3. It has been urged that the Bitter Lakes, through which the 
canal is to pass, will be filled up with sait. 

In addition to the current referred to from the Red Sea into and 
out of the Bitter Lakes, northerly winds will cause the water of the 
Mediterranean to find its way into those lakes, and the water of the 
lakes to pass into the Red Sea, while southerly winds will have the 
opposite tendency. The waters of the seas and of the lakes will, 
therefore, interc e and mix. 

The evaporation ae the surface of the Bitter Lakes, amounting 
in one year, say, to 3 metres (10ft. nearly) in depth, and the salt 
contained in sea water pe | about = per cent. of its weight, it 
follows that, if the régime of these lakes were such that the entire 

uantity of salt from 3 metres (10ft. nearly) in depth of water were 
wn to the bottom, it would create a yearly deposit about -07 
metre (2}in.) thick. 

But sea water, before it would deposit salt, would have to be re- 
duced by evaporation to at least one-tenth of its original bulk. It i 
therefore, obvious, referring to the currents before alluded to, in an 
out of the Bitter Lakes, that no such quantity as this could, by any 
possibility, be deposited, nor is it probable that any will be; but 
were it otherwise, any small accumulation of salt could readily be 
removed by dredging. 





4. It has been urged that the navigation of the Red Sea is dan- 

rous and difficult. 

As to how far this objection — affect sailing vessels I can offer 
no opiniou further than to say that such vessels, unless assisted 
by steam power, might, between Suez and Raz Mohammed (at the 
entrance of the Gulf of Suez), lose much time. 

Captain Harris, who was one of the Interaational Commissioners, 
and who is stated to have made seventy voyages between Suez and 
Calcutta, appears to have been of opinion that between Raz Moham- 
medand the Straits of Bab-el-Mandeb, the Red Sea is not more difficult 
of navigation than the Mediterranean. 

To steamers and to ships possessing auxiliary steam power, by 
which the canal would — be chiefly used, the objection can 
have no weight, inasmuch as the steamers belonging to the Penin- 
sular and Oriental Steam Navigation Company have now, for many 
years, pavigated this sea without difficulty. 

On this nautical branch of the subject I beg to refer to the very 
able and elaborate report, already mentioned, of the Commissioners 
appointed by his Majesty the King of Holland, and to the remarks 
of M. Larousse, contained in his paper (appended to the French edi- 
tion of that report published in 1860), entitled, “ Considérations sur 
les Avantages du Canal de Suez, pour le Commerce du Nord de 0 Eu- 
rope.” ‘These documeats go with great minuteress into the compa- 
rative advantages to the different classes of ships, of the route by the 
Suez Canal, and of that by the Cape of Good Hope. The labours of 
the Dutch Commissioners were directed to ascertain the effect which 
the completion of the canal would have upon the commerce of their 
own country. The results of their inquiry, therefore, require modi- 
fication to adapt them to the circumstances of other nations. Their 
report, and M. Larousse’s observations upon it, will well repay 
perusal by any who may wish information as to the navigation by 
the Red Sea. 

5. It has been urged that shipping will not approach Port Said, 
because of the difficulties that will be met with, and the 
danger off that port on a lee shore. 

This is also an objection which could not a) ply to steamers nor 
to ships possessing auxiliary steam power. ey could have no 
reason to hesitate lying off the port when necessary, nor any diffi- 
culty in entering when required. When I was at Port Said, at 
least twenty sailing vessels were lying there under no apprehension 
of danger. 

The prevalent winds are from the N.N.W. to W.N.W., and for 
more than one half of the year they blow from these directions. 

The strong gales usually commence from the south-west, and ex- 
tend round to W.N.W. Northerly winds are less violent ; easterly 
winds are rare and generally feeble. . 

The roads off the port are protected from winds blowing from 
south-east round by the south to north-west, and are exposed to 
winds blowing from north-west round by the north to north-east. 

As far as my inquiries extended 1 ascertained that there are not 
more than four or five gales in a year of any magnitude affecting 
that port, and these gales are not such that would require any extra- 
ordinary care on the part of sailing vessels. 

The anchorage at Port Said is undoubted! , and on the 
occasions of on-shore gales the shipping would have a sufficient 
offing to enable them to get away. F 

6. It has been urged that it will be difficult, if not impracticable, 

to keep open the Mediterranean entrance to the canal. 

This objection is one requiring much consideration, and I have 
bestowed a great deal of attention upon it. j : 

Several reports have been made to the British Admiralty on this 
subject by Captain Spratt, R.N. That distinguished officer is of 
opinion that a large amount of sand comes down the Nile and travels 
from west to east, past the entrance of the proposed canal—that this 
sand would tend to choke up the entrance to the canal, and that it 
would be very difficult to prevent this result by dredging. Captain 
Spratt is also of opinion that not only the sand on the shore at Port 
Said and in the Bay of Pelusium, but also that the pieces of broken 

ttery, which are occasionally met with in those ocalities, are all 
om the Nile; and he is further of opinion that this sand cannot 
have come from the sea coast, because the rocks lying to the west- 
ward on that coast are calcareous, while the sands at Port Said and 
the Bay of Pelusium are silicious. He adds, that the upper crest of 
the hills which embrace the Nile valley is com of quartzoze 
rock, and he shows that the sea sand near Alexandria is chiefly 
calcareous. 
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On the other hand, M. Mougel Bey, a French engineer, for many 
years engaged upon important engineering works in Ey among 
others, upon the t work of the Barrage, in his published reply 
to Captain Spratt’s Report, asserts that the sand at Port Said comes 
from the sea, and that Captain Spratt is wrong in most of his con- 
clusions. 

And M. Larousse, whe was charged in 1860 by his Highness the 
late Viceroy to survey the mouths of the Nile, informed me that 
during the time he was so employed he made constant and regular 
observations of the matter deposited by the river, both in the in- 
terior and exterior of the bars, and that he found it invariably com- 
posed of argillaceous particles, mixed with exceedingly fine ious 
particles, which were totally different from the sands of the sea 
shore. From his observations M. Larousse draws the conclusion 
that the amount of sand brought to the sea shore by the Nile can 
only be very small, and that, coi uently, the deposits of the Nile 

ill not add much to the difficulty of the maintenance of Port Said. 

In order to determine the true state of the case, I collected sand 
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from different localities, and the following is the result of the 
analysis to which they have been submitted by an experienced 
chemist :— (See table on previous page). 

This analysis shows that the sand near Alexandria is more calca- 
reous than that in the Bay of Pelusium. 

But the mere establishment of this fact does uot justify the con- 
clusior. that the silicious sand comes, either wholly or principally, 
from the Nile, for though the rocks, which form the coast line near 
Alexandria, and are visible on the sea shore westward of that port, 
and eastward as far as Ramleh, are calcareous, yet so also all the 
rocks, in the region of the Nile lying northward of a line drawn 
from Gebel Attaka to the Pyramids, are, with very small exceptions, 
calcareous. How much higher the same description of rock extends 
I cannot from my own observation say; but I have no doubt, for a 
considerable distance. If, however, they reach no further, it is 
evident that analysis affords no greater authority for saying that 
the silicious sands of the Bay of Pelusium come from the Nile than 
from the sea shore. 

In addition to the sand on the coast, I also had the following 
calcareous rocks analysed, and the result proved that they contained 
silex. The following is this analysis : — 





| | ,, Rock from sea 
Rock from Mex Rock from sea 








shore, 5 miles 
shore at Mex : 

quarries, hue east of Alex- 
quarries. andria. 
Carbonate of lime .. .. a 95827 86°523 82°870 
Carbonate of magnesia ., | 1300 0783 | 1010 
Sulphate of lime oo 99 0070 0°089 | 67100 
Silica and oxide of iron .. | 0980 2-430 | 1°106 
Insoluble residue .. .. | 1191 9915 14 350 
99°368 99°740 99°436 

The above insoluble residue |---| ——_— 
contains— | } 
Ce 6s te ce cee J 1020 7910 | 13°090 
Rime 2 ce ce oo eco | 0-060 1°350 | 1020 
Oxide of iron andalumina | 0100 0°500 "180 
| 1180 | (9-760 


14°290 








When first the abrasion of the rocks took place the material would 
be chiefly calcareous; but as it travelled further from its parent rock 
the calcareous matter would gradually disappear, while the silicious 
particles would remain, ‘The fact, therefore, of the sand losing its 
calcareous character is only an indication of age, and does not dis- 
prove its origin from calcareous rocks any more than the circumstance 
of the fliut shingle on the south coast of England, being found un- 
mixed with chalk, disproves its relationship to the chalk cliffs of 
Dover or other localities, which contain the flint from which the 
shingle derives its origin. 

The river Nile, however, within the limits I have indicated, no- 
where at the present day shows rocks upon its margin, nor is there 
any place within the same limits, except for a short distance, say, 
8 kilometres (about 2 miles) on the left bank near Rosetta, and for 
the same length below Damietta, where sand hills touch the river. 
The banks of the Nile are of the same description of silt as that 
which covers the cultivated portion of Lower Egypt. This bed of 
silt, however, overlies a deposit of sea sand. 

Now the Nile, which rises in highest floods at Cairo, 8 metres 
(263ft.), rises only 1 metre (3}ft.) at its mouths near Damietta and 

Xosetta, and a very considerable proportion of its waters are, below 
Cairo, led away by canals into the region of cultivation, and pass 
thence, through the shallow lakes that border the Mediterranean, into 
that sea. The consequence is that the surface of the Nile loses its 
declivity as it approaches the sea, its velocity, therefore, diminishes, 
and it is only the finer particles that are carried forward, with which 
it is, as it has been for years, extending its delta; these fine particles 
are mainly of the same material as that which forms the surfaces 
now under cultivation. 

In my examination of the sea coast I found that the soft calcareous 
rocks trom near Kamleh, as far westward as I travelled, are being 
worn away by the action of the sea. Ancient tombs near Alexan- 
dria, cut out of the solid rock, have, in consequence, now nearly 
disappeared; and east and west of Alexandria there are other indi- 
cations of a similar kind. 

1 also noticed, when following the coast, larger accumulations of 
sand and a greater quantity of broken pottery between Alexandria 
and the Bay of Aboukir than exist anywhere between the eastern or 
Damietta mouth of the Nile and Port Said. 

It is just as probable, therefore, that the sand at Port Said comes 
from the sea shore, where there is an obvious source of supply, as 
from the Nile, where, within an equal or greater distance, there is 
noue so visible. Some sand, however, may come down the Nile. 
The cultivated delta below Cairo rests, as before mentioned, ona bed 
of sea sand, and a portion of it may, occasionally, find its way again 
to sea. But the process now going on seaward is probably more in 
accordance with that which formed the tertile land, viz., the cover- 
ing of sea sand and other marine deposits by the fluviatile and lighter 
matter brought down by the river. 

The presence of pottery in the Bay of Pelusium may be ac- 
counted for in various ways. Lake Menzaleh abounds with the 





ruins of towns from which pottery may have found its way to 
the sea coast through the several mouths (Boghazes) ; or, what is 
just as likely, from the circumstance of the sea coast having probably, 
for thousands of years, been used as a highway, along which 
Egyptians, ancient aud modern, have travelled, who, occasionally, 
as is the custom at the present day, carried pottery with them. It | 
is not surprising, therefore, that broken potiery should be met with | 
on 80 ancient a route, 

The question, however, as to whether the sand found in the Bay | 
of Pelusium comes down the Nile, or from another source, is 
subject interesting more as a scientific inquiry than as a point 
influencing the decision of the question affecting the canal. It is 
not very material to the discussion to determine whether all the 
sand comes down the Nile, as Captain Spratt supposes, or from 
the sea, as is the opinion of his opponents; but as the question 
has been made a prominent feature, and has been much discussed in 
convection with the canal, it was necessary to make a few remarks 
— Evidently, the important question to the canal is to ascer- 

in 


a. Whether the sand travels from west to east, or in the con- 
trary direction. 
4. Whether or not it travels in large quantities. 

My investigations have led me to the conclusion that, while some 
small quantity of sand—by which I mean silicious particles large 
enough to constitute such sand as is met with at Port Said—may 
find its way into the sea from the Nile, a larger quantity has 
been, and is still being, brought by the sea itselt from the 
abrasion of siliciv-calcareous rocks which form part of the coast, and 
that, probably, the greater portion of this sand is merely the conti- 
nuation or visible margin of that which, as before mentioned, lies 
under the muddy deposit of the Nile. And that, whether the sand 
come {ron one or both sources, there is no doubt that it travels from 
West to east, and the quantity that finds its way past Port Said is 
not large. . 

But though I have arrived at this conclusion, relative to the 
source from which the sand principally comes, I quite agree with 
Captain Spratt that the Delta of the Nile is, as | have before stated, 
extending itself seawards, but 1 believe this extension to be of mud 
commonly se called, 

The jetties proposed to be constructed at Port Said would obstruct 
such sand as might come there, which would form a bank to the 
westward of the western jetty. In process of time, lung enough to 
be disregarded, it might possibly overlap the northern end of the 
jetty, which, in that event, would have to be lengthened. In hke | 
mauner the gradual extension of the Delta of the Nile northwards | 
into the Mediterranean might ultimately require an extension of the 
jetties, but this isa process which, though geologically speaking | 
rapid, is too slow to be materiatin an engineering point of view. ! 





In the meantime any deposit that might take place within the | 


jetties at Port Said could readily be removed by dredging, and 
should it hereafter be found desirable to call for the aid of an out- 
ward stream to assist in keeping the entrance clear, the water from 
Lake Menzaleh could without difficulty be applied for that purpose. 
It would only be necessary to shut up the Gemileh mouth, where, 
when I saw it, there was a current into the sea of 3 kilometres 
(2 miles) an hour, and make an opening from the lake into the canal 
above Port Said, when for many months in the year an outward 


current of clear water would be secured which would scour the | 


entrance. 
Conciusions AS TO PRacTicaBILITy OF CONSTRUCTION AND OF 
MAINTENANCE. 

Having now reviewed the several matters connected with the 
engineering construction, and with the maintenance of the canal, I 
have arrived at the following conclusions :— 

Firstly. As regards the engineering construction there are no 
works on the canal presenting on their face any unusual difficulty 
of execution, and there are no contingencies that I can conceive 
likely to arise that would introduce difficulties insurmountable by 
engineering skill. 

Secondly. As regards the maintenance of the canal, I am of 
opinion that no ubstacles would be met with that would prevent the | 
work, when completed, being maintained with ease and efficiency, 
and without the necessity of incurring any extraordinary or unusual | 
yearly expenditure. 

Cost or ConstRucTION AND MAINTENANCE. 

I would willingly have confived my report to the questions of the | 
practicability of the construction and of the maintenance of the ship 
canal, of which I have no doubts whatever, and have avoided giving 
(what is somewhat hazardous with my amount of information) an 
estimate of cost; but I feel the Egyptian Government is entitled to 
sucb opinions as I entertain on this point, and I have, therefore, to 
state what occurs to me thereon. 

As regards the cust of construction, the question of estimate will 
have to be modified in accordance with the observations I have pre- | 
viously made on the points directly affecting it, and it will stand as | 
follows :— 




















Francs, £ 
Total capital proposed to be raised ... ... 200,000,000 8,000,000 | 
Earthwork saved ... ... so s+ ooo oe 12,000,000 480,000 
188,000,000 7,520,000 
Add for protective works through Bitter 
LrakeS cco vee cee cee wee cee one 7,000,000 280,000 
195,000,000 — 7,800,000 
Add for pitching bottom and slope of canal 
from Red Sea to Bitter Lakes ... ... 12,500,000 500,000 
207,500,000 8,300,000 


Add further sum, probably needed for in- 
terest on the capital during construc- 


THOM 200 ove ose ove oe «-- 20,000,000 800,000 | 





Total 227,500,000 9,100,000 | 





Looking, however to the money already expended, compared with | 
the work done, and considering the contingencies connected with | 
the possibility of meeting with rock at the Red Sea entrance, and | 
that the deep dredging in the canal, and at the Mediterranean 
entrance, may cost more than the estimated amount, and also looking 
to the contingencies incident to an undertaking of such magnitude 
as the ship canal, I should think it prudent for you to assume that, 
before it be fully finished and perfected, the expenditure, including 
the additional cost of the modifications I have suggested (should the 
whole of them be adopted), together with land purchases and cost of 
buildings, may reach 250,000,000 francs (£10,000,000). 

In this estimate I assume that the time within which the canal 
will be opened for traffic will not exceed five years. I have, however, 
given no credit for revenue arising from rental that may be derived 
from the lands and dwelling houses of the company. 

As regards the cost of maintenance the International Commission- 
ers entered upon that subject in detail, and estimated that a yearly 
expenditure of 1,570,498 francs (£62,820) would be sufficient for the 
purpose. I see no reason to differ from that conclusion. 

Harsour or TIMSAH. 

Before bringing my observations on the ship canal to a conclu- 
sion, it will be necessary for me (in order to comply with the 
request of his Highness, the late Viceroy) to give my opinion re- 
lative to the suitability (in an engineering point of view) of Lake 
‘Timsah for the establishment there of an inland harbour. 

Lake ‘Timsah is already a basin usually dry, having an area of 
about 30,000,000 square metres (35,881,000 square yards). Its 
general level is depressed below that of the Mediterranean, to an 
exteut varying from about 2 metres (6} feet) to 4 metres (13 feet), 

The fresh water canal will pass near to it, and thus a ready 
supply of fresh water will be obtained. 

When the ship canal is completed and filled with water Lake 
Timsah will also be filled to the same level: it will, therefore, | 
become an inland basin. All that will be necessary to form a | 
harbour, with requisite accommodation for shipping, will be to deepen | 
the bottom of the lake in such places, and to such an extent, as may | 
be needed for the purpose; and to erect quay walls, and other | 
necessary works, in suitable positions. 

Lake Timsah, as a site, affords every facility for the execution | 
of these works; but I am unable, with the information I possess, | 
to form an opinion as to whetherits inland position and locality re- 
commend it for the purposes of shipping. 








Report ON THE BASIN AND GRAVING Dock At Suez. 

I have already said that these works are wholly unconnected with 
and independent of the ship canal. They are projected as an 
adjunct to the railway communication, and have been undertaken by 
the Messageries Impériales, who have entered intoa contract with the | 
Egyptian Government to complete them fora sum of 6,000,000 francs | 
(£240,000). | 

The works consist of an extension of the railway by embankment | 
into the Red Sea, and of the construction of a basin, and also of a | 
graving dock. The railway will be laid on the sides of the basin, 
where there will be a sufficient depth of water for the packets of the 
Peninsular and Oriental Steam op age Company to enter. 
Thus the passengers and cargo will delivered and received | 
directly to and from the railway, and the fuel will be brought along- 
side. 

At present these packets cannot approach within 5 kilometres 
(3 miles) of Suez, and all the passengers, cargo, and fuel have to be 
conveyed between the packets and the railway by boats and small 
steamers. 

Referring to the projected basin and graving dock, together with 
the railway communication: The length of the railway will be 
about 5 kilometres (3 miles). 

The basin is intended to be 450 metres (1,476 ft.) long, 250 metres 
(820ft.) broad, and 7 metres (23ft.) deep below the mean level of 
the sea. 

The graving dock isto be 120 metres (393ft.) long, 29 metres 
(95ft.) wide at the top, and 23 metres (7dft.) wide at the bottom, 
and is to be constructed at the upper end of the basin. 

The stone for the masonry and Pierre Perdue is to be procured 
from the quarries at Attaka, which are close at hand. 

The estimate is made up as follows: 


——— ee 








The time of completion may be assumed to be three years from 
1st September, 1862. 

I have examined the prices of the proposed work, and see no 
reason why they should not prove sufficient. The only risk on 
this point appears to me to be the chance of meeting with rock in 
the portion of excavation that must be done by dredging. M, 
Stoecklin, the engineer to whom the direction of the work is en- 
trusted, seems confident, from investigations already made, that 
there is no risk on this point. Additional borings were being taken 
when I was at Suez, at the place where the dredging will be required, 
And as the area to be dredged is not large, it is possible that a few 
| more borings may remove all doubts on the subject. 
| The basin and graving dock appear to me to be well designed for 
| the object in view. There is no peculiar engineering difficulty 

likely to be encountered in their execution. And when completed, 
| and the railway extended to them, they will tend very much to 
| facilitate the overland transit to India, 


Joun Hawkshaw. 
THE SEWING MACHINE TRADE. 
(From “ Newton’s Journal of Arts.”) 
Ir the history of sewing machinery is ever fully written, it will 





| furnish many valuable illustrations of the operation of the patent 


laws, some of which will serve the cause advocated by the supporters 


| of those laws, while others will provide the Sir W. Armstrong school 


of political economists with admirable examples of the obstructive 
nature of patents. At the present time a little drama is being 
enacted, which would form no unimportant episode in the history ; 
and as it possesses some features of general interest, besides affecting 
the vital interests of the sewing machine trade, we propose to sketch 
its progress for the benefit of our readers, supplementing first an 
introduction, and then, as we proceed, undertaking the ancient office 
of Chorus to the drama, in order that, by the aid of a running com- 
mentary, the plot may be the better understood. 

It will be remembered that the sewing machine, which is already 
in general use in every civilised country, origiuated with Mr. Elias 
Howe, who, in the year 1846,sent a small working machine from the 
United States to this country, and sold the invention to Mr. Thomas, 
of Cheapside. Between that time and the present numberless 
attempts have been made, both in America and Europe, to engraft 
improvements upon the original invention. In America, the chief 
improvements were, after some costly litigation, thrown together, so 
as to make one common property ; and, under this arrangement, 
both the manufacturers and the public have greatly benefitted. In 
England, however, the case was different. Mr. Thomas having 
secured the invention, so far as it was carried by Mr. Howe, under 
an English patent, dated December Ist, 1846, allowed it to slumber, 


| until public interest was excited in the invention, by the introduc- 


tion of a variety of machines into this country from the United 
States, between the years 1849 and 1852. This appears to have 
awakened Mr. Thomas to a sense of the value of the right he had 
purchased and secured under his patent of 1846; and, availing him- 
self of the experience of the past, and embodying some improve- 
ments secured under a patent of 1853, he produced the machine 
which has for many years successfully competed with all others in 
the market. Dut when he had thus proved the commercial value of 
the patent of 1846, he bethought him also of its legal value, and, 
being advised that the machine described in his specification (which 
was a needle and shuttle machine) possessed certain features essen- 
tial to all good sewing machines, and to be found in those now 
largely in demand, he cousidered it prudent to assert his rights. 
The house of Grover and Baker, of Boston, U.S., who are large 
manufacturers and importers into this country, was the first selected 
to proceed against. A trial took place in 1857, and resulted in a 
verdict for the plaintiff. Shortly after a second trial was directed 
against Mr. Foxwell, a manufacturer at Manchester, and again a 
verdict was obtaiued by the plaintiff. An objection, however, was 
taken to the validity of the patent, on the ground of a defect, sought 
to be remedied by a disclaimer entered in 1855, being still untouched 
by that document; aud it was eventually decided that this objection 
was tenable. ‘The verdict was therefore set aside by the Judges of 
the Court of Queen’s Bench, in 1858. 

It is not unreasonable to suppose that the hostile feeling 
engendered by this course of litigation between Mr. Thomas and 
Mr. Foxwell gave zest to the proceedings on which the little drama 
above alluded to is based, if it did not originate those proceedings. 
Before raising the curtain, and introducing the actors on the stage, 
we must carry our auditors back in imagination to the autumn of 
1852, at which time two ingenious American gentlemen, availing 
themselves of the English patent law for encouraging inventors, 
were busily engaged, aided by a Manchester patent agent, in securing 
to themselves a collection of inventions with which, in their travels, 
they had made acquaintance, and now wished to bring under the 
notice of the British public. By a patent grauted to Mr. E. J. 
Hughes, dated August 10th, 1852, protection was given to improve- 
ments in mules, in looms, and to three arrangements of sewing 
machines. Who were the inventors of the improvements in mules 
and looms we care not to inquire, but the three sewing machines 
appear to have been patented in anticipation of, and antagonistically 
to, the several inventors; for one, having a vertical and a circular 
horizontal needle, with a four-motion feed, was patented some six 
weeks after, in ignorance of the nature of Hughes’ application, on 
behalf of Messrs. Grover and Baker, the original inventors. 
Another, having two straight needles, working at an angle to each 
other, was patented some five weeks after, on behalf of Mr. Otis 


| Avery, while the third appears to be due to several inventors, 


but mainly to Mr. Singer, some of whose American claims 
are inserted verbatim in Hughes’ specification; this machine 
is not, however, otherwise patented in its totality in_ this 
country. The chief mover in this business was Mr. C. ‘I’. Judkins, 
who, two months after the patent of Hughes, took out a second 
patent for a sewing machine, in which the four-motion feed of 
Grover and Baker was introduced, for the first time, into a shuttle 
machine. Some credit is due to Mr. Judkins for the manner In 
which he pushed the sewing machine into notice ; but whether it 
was that he could not command capital enough to enable him to 
profit by the conquered prejudices of the public against sewing 
machines, or from other causes, certain it is that he served only as 
a pioneer to others who followed in the path he had beaten for them. 
In the meanwhile, the mechanism, which we have called the four- 
motion feed, became extensively adopted, both in double-needle and 
in needle-and-shuttle machines, and Judkins’ patent, which had 
been thought little of, dropped out of sight. It had, however, its 
merits; and Mr. Foxwell was the happy individual to appreciate 
them. In the year 1859 he bought the patent of the assignees of 
Mr. Judkins for £50, and it was not long before he put it to use. 
Thus much, then, for our introduction, and now begins the drama. 

Act I. opens with a scene at the Liverpool Assizes, the time repre- 
senied being the spring of 1860. William Thomas is cited to show 
cause why judgment shall not be pronounced against him, for that 
he has appropriated to himself certain ideal properties, of which one 
Daniel Foxwell is the rightful owner, under a grant of her Majesty's, 
bearing date the 16th October, 1852. The defendant denies the 
alleged appropriation, and also denies that the plaiutiff has any right 
to the alleged ideal properties, they being invested, if anywhere, in 
the person of one E. J. Hughes, a prior grantee of the Crown; and, 
thereupon, he appeals to a jury of his countrymen. The Court ex- 
plains :—“ The real great struggle is whether, after Hughes patent 
was published to the world, this [invention of plaintiff 5] is novel, 
and the jury, without giving much heed to this comparatively ab- 
struse point, after hearing the plaintiff's evidence, decide that *“ the 
defendant's arrangement is substantially different,” to which the 
Court adds, to complete the sentence, * so as not to constitute itan m- 
fringement.” ‘Thus terminates, without the defendant's evidence 
being called, Act I. of the drama. 








Frances. £ 
rm 216,000 
Administration 1.0 4.0... «se «450,000 18,000 
Premium to coutractors for early 
completion ... 0 ... soe + 150,000 6,000 
6,000,000 240,000 


It is now the part of Chorus to explain that the partial trial of this 
| case has brought into relief certain defects in the pateut which, 


| had the plaintiff gained a vecdict, would have effectually prevented 
‘him from retaining it. Behold him, therefore, under good advice, 
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unging from his specification, by a disclaimer, dated March, 1862, 
all claims of details, and also amending a very defective description. 
Having thus furbished up his weapons of offence he proceeds to re- 

e attack. 
SS first act, the interest centred on the proof that the 
defendant Thomas used the same working instruments—that is, a 
vertical needle for piercing the fabric to be sewn, a shuttle for 
catching up and securing the loops made by the needle, and a four- 
motion feed, for pushing forward the work under the needle ; which 
working instruments were actuated by one central motion—that is, 
a driving shaft carrying cams, for operating the several instruments. 
The jury, having mitted that the defendant did this, by finding a 
substantial difference in the arrangements of the litigants, to 
some extent disposed of the cam-motion question; and the interest 
next concentrates in the use of the four-motion feed in a shuttle 
hine. 
“ia II. opens with a scene in the Court of Common Pleas, at 
Westminster Hall; the time occupied being six days of the month of 
February, 1863. Evidence is called on the one side to show how 
clever and important was the adaptation of the four-motion feed to 
shuttle machines; and, on the other side, to prove both its want of 
novelty and the groundlessness of the assumption that the introduc- 
tion of that feed was any invention atall. So keen, indeed, is the 
contest on this point, that the defendant's counsel omit to instruct 
the Court as to the fact that the wheel feed was used indifferently, 
and with good effect, in the two kinds of machines, and there- 
fore, by analogy, another feed might be similarly applied; and 
further, that a double-needle machine is a really useful machine. 
Indeed, so fogged is the learned Judge on these points, and con- 
vinced of the utter inutility of the wheel feed, that, in charging the 
jury, he says, “I should think it quite clear that the American 
who invented the machine No. 2 nye shuttle machine in 

Hughes’ specification), with the roughened cylinder (wheel feed), 
would have been very glad if it had pleased the Author of 
our ideas to suggest to him the four-motion feed instead of the 
cylinder.” And, again, in explanation of the fact, which might 
appear singular to an ordinary observer, that Messrs. Grover and 
Baker did not themselves adapt the four-motion feed to a shuttle 
machine, instead of applying it to a two-needle arrangement, which 
the learned Judge was led to believe was a comparatively useless 
sewing machine, he says, “ Nothing can be more remarkable in the 
obtaining of the secrets which the bounty of Nature has diffused 
over this world than the close approximation, up to the desired 
point, that it is the will of Providence men should be constantly 

making—almost passing over exactly the desired point; then stand- 
ing a little backward and the desired point is missed.” By these 

philosophical remarks the jury is left to infer that Providence had 
singled out Mr. Judkins 
“To do the happy deed which gilds his humble name,” 

Yet, notwithstanding, they can come to no agreement; and with 
their discharge, without giving a verdict, ends Act the second. 

“ Many things,” says Sophocles’ Chorus, in the ancient play of 
Antigone, “ are wily, and nothing more wily than man. Finding a 
way through every thing, he comes to nothing that is to be without 
resource.” So Foxwell, after a defeat at Liverpool, and only a 
repulse at Westminster, finds his present position so encouraging by 
contrast with the former, that he must needs blaze it to the world as 
almost a triumph. Now comes his man of law forward, to gather 
in, by a skilful hand, the harvest which a cop‘ous outlay should have 
already ripened. And how does he proceed to reimburse his client 
for the capital invested in the purchase of the patent, the rectifica~ 
tion of the specification, and the prosecution of two actions at law ? 
The following proclamation will explain :— 

4, Tokenhouse Yard, April, 1863. 

I am instructed by Mr. D. Foxwell, of Manchester, the proprietor 
of letters patent granted to Mr. C. T. Judkins, 16th October, 1852, 
for improvements in sewing machines, to apply to you for payment 
of royalties on all machines which have been made, sold, or used by 
you, having a needle and shuttle, according to the principle of the 
said patent right.* * * Mr. D. Foxwell was advised by most eminent 
counsel, engineers, and patent agents, that the machine which Mr. 
W. F. Thomas patented (27th April, 1853) was an infringement of 
Judkins’ patent above referred to, and accordingly brought an 
action against Mr. W. F. ‘Thomas, to recover damages against him 
for having infringed Judkins’ patent. * * * The trial com- 
menced before the Lord Chief Justice of the Court of Common Pleas 
and a special jury, at Westminster Hall, on Friday morning, the 6th 
February last, and continued until the following Thursday evening 
(six days), when the jury were discharged. * * * Mr. Thomas 
has amassed a large fortune by the sale of needle and shuttle sewing 
machines, which, Mr. Foxwell is positively advised, are infringe- 
ments of his patent right; and all persons who have used any such 
machines, or made or sold them, are liable to Mr. Foxwell for 
royalties thereon. * * * As I am informed you have used a 
large number of Thomas’ sewing machines, which are an infringe- 
ment of Mr. Foxwell’s patent rights, I hereby, as his solicitor, and 
on his behalf, require you to make to me a return of the number of 
all such machines within seven days from the date hereof, and I 
inform you that Mr. Foxwell will require you to pay to me the sum 
of five pounds, as a royalty, on every such machine. * * * It 
must, however, be distinctly understood that if the five pounds 
royalty, per machine, be not paid, and he has to bring an action and 
take proceedings against you for infringement, he will reserve to 
himself the right to claim fu/l damages and costs. In order that 
= may be thoroughly satisfied of the legal rights of Mr. Foxwell, 

send you, by book post, a printed copy of the short-hand notes o: 
the summing up of the Lord Chief Justice on the late trial * * * 
If Ido not hear from you satisfactorily within the time mentioned 
I shall bring an action against you, at the suit of Mr. Foxwell, for 
the recovery of full damages and costs; but I trust you will see the 
propriety of avoiding the enormous cost of another trial, which, I 
think you will see, could only terminate to your discomfiture and 
loss. H. Wickens. 

Can it be that no kindly response follows this generous warning 
of threatening danger? We fear it isso; but let us not anticipate 
the action of the play. 

Act III. opens with a renewed attempt on Mr. Foxwell’s part, in 
June of this year, to substantiate his claim to the exclusive use of 
the four-motion feeds in shuttle machines. Again is Thomas cited 
to show cause why all machines made and sold by him since the 
date of Foxwell’s disclaimer (March 10th, 1862), or to be sold 
between the present time and October, 1866 (which machines must 
be counted by thousands), should not pay the royalties demanded. 
The relative strength of the combatants, by reason of the several 
contests, is now well known to either side; and the struggle, now 
surging this way, now the other, is maintained with a tenacity 
worthy of a righteous cause. Fora moment they stop to breathe, 
and a soft voice whispers, Why do ye strive? Are ye not brethren? 
but the words are disregarded. Again the contest rages, and alter 
a while another pause ensues, when a soft voice is heard to whisper, 
If this patent fall, shall not the whole trade enjoy it? Upon this a 
parley is sounded, terms are arranged, and the court and jury are 
congratulated on the happy termination of Act IIL. of this exciting 

ma. 

Oh! for the pen of the proverbial philosopher, Tupper, to point 
the moral of these passing scenes! Verily, if success attend some 
men, Folly will certainly overtake them. And Folly is a siren that 
has marred many a man’s happiness. If escape from a defeat was, 
as has been shown, so encouraging as to produce the Wickens pro- 
clamation, what proceedings might one not expect when Thomas 
found it to his interest to withdraw from the contest. The Third 
Act has just closed, and now harken to the flourish of trumpets re- 
echoing from Tokenhouse Yard. It announces a second proclama- 
tion. What says the herald? 

“ Mr. D. Foxwell, of Manchester, having obtained a final verdict 

inst Mr. W. F. Thomas, for infringement, establishing the validity 
of Judkins’ patent of 16th October, 1852, for sewing machines, of 
which he is the proprietor, I am sagan | him to require the 

tmmediate payment to me of royalties on machines having a 





needle and shuttle, which have been made, used, or sold, in infringe- 
ment of that patent (excepting those which have been or may be sold 
by Mr. W. F. Thomas, for which he has paid Mr. Foxwell); and as 
you have made, used, or sold, a number of sewing machines, made 
by different persons, which infringe that patent, I require you, 
within three days, to make a true and correct return to me, stating 
the number of all such machines, that I may know the total amount 
of royalties, at the rate of five pounds per machine, payable by you. 
* * T rely on the required return within the time limited, or I 
shall take proceedings against you, and file interrogatories for your 
examination, on oath, of all machines you have made, used, or sold ; 
and obtain an order for the inspection of your premises, and books, 
and papers, with reference to the machines.” 

Is this a wanton challenge to the trade; or has the man no mercy ? 
Listen, he speaks again :— 

“ The suggestion that persons who have purchased the machines 
have already paid the full value for them, and that it is therefore 
hard they should have to pay a further sum on each machine, is in- 
consistent, because the amount of royalty ought to have been added 
to the price when they purchased them; and, as they did not pay it 
then, itis only right they should do so now.” 

Alas ! for these innocent sinners, for evil days have fallen upon 
them, and who is there to deliver them? Hath not Foxwell 
obtained at last a verdict by consent, and that against Thomas, 
whose machines are very different from most of theirs? But then 
they are infringements, because Foxwell has obtained a verdict by 
consent. Can the Courts of Equity resist this reasoning ? Doubt- 
less they cannot ; for the cautious man of law has said, “ I shall file 
interrogatories for your examination on oath, and obtain an order for 
inspection.” Neither must they think to escape who use no four- 
motion feed, for that prevailing error is mercifully corrected by a 
revised edition of the second proclamation, which now runs, “I am 
instructed to require the immediate payment to me of royalties on all 
machines having a needle aud shuttle, o” any of the principal move 
ments secured by that patent, which have been made in infringement 
of that patent.” What the principal movements secured by the patent 
are, you must not pretend ignorance of, for does not the specification 
show them? Moreover, there is the oracle of Tokenhouse-yard, who 
will inform you. Hark! it speaks :— 

“ Howe's improved machines clearly infringe Judkins’ patent, and 

unless you make the return I have required, at once, I shall issue 
process against you, and compel it, and payment of full damages and 
costs.” 
Bend, therefore, O ye sewing machine makers, vendors, and users, 
to your fate! Would ye tempt the anger of the gods, or their repre- 
sentative, Wickens? He is, indeed, merciful. Only hearken to his 
geutle pleadings— 

“T much regret, on your account, that you have not made the 
return of all the sewing machines having a needle or shuttle, or any 
of the principal movements secured by letters patent to C. T. Judkins, 
on 16th, October, 1852, of which Mr. D. Foxwell is the proprietor, 
which you have made, used, or sold in infringement of the patent, 
because I have now no alternative but to sue you for recovery of full 
damages and costs; and I request the name of your solicitor, who 
will accept service of process, to prevent the necessity of service in 
the usual way. But I yet hope, that as the patent has been established 
at law. you will not involve yourself in useless and ruinous costs. 
No such machine must be used or disposed of in future, unless there 
be a license plate thereon, which will be supplied by me for Mr. 
Foxwell on payment of £2 per plate, and carriage, if any.” 

We have now traced this interesting drama, with its interludes, 
so far as it has been enacted, and must wait in patience for its 
further development; but, in the meanwhile, it will not be unpro- 
fitable in sober earnestness to inquire in what position the trade is 
placed by this unexpected claim of Mr. Foxwell. It is no 
exaggeration to say that the trade is deluged with lithographed 
letters, bearing the imprint of “H. Wickens,” threatening, as 
we have seen, all kinds of dreadful things to those who will 
not succumb. These are not only sent to machine makers who, 
from their familiarity with patents, would know how to treat such 
letters, but also to the sellers and users of sewing machines, who can 
know little or nothing about their legal value. The effect has been, 
as we are assured, to paralyse the operations of the dealers, who 
now feel safe only when purchasing the Thomas machinés. While 
therefore the representatives of the large American houses are seek- 
ing powers from home to guarantee purchasers of their macbines 
against the threats of Foxwell, and the English mannfacturers are 
waiting to see the development of Act IV. in the drama, an open 
road is provided for Mr. Thomas, who, if he has paid, as is alleged, 
for a license from Foxwell, will quickly recoup himself. 

In respect of the legal status of Mr. Foxwell, we have not space 
now to enter fully; but it may be satisfactory to the trade to know, 
that notwithstanding Mr. Wickens’ assertion that he is acting under 
the advice of the “ most eminent counsel, engineers, and patent 
agents,” we have come to the opinion, after a very careful considera- 
tion of the subject, that Mr. Foxwell’s pretensions are perfectly un- 
tenable; and in this we are confirmed by the evidence of the scien- 
tific gentlemen (no mean authorities) engaged on Mr. Thomas’ 
defence. Neither, be it remembered, has there been any verdict of a 
jury (which if given in favour of Foxwell, could not in our opinion, 
be maintained) adverse to our view of the question. After ten years 
of uninterrupted possession, the trade will not certainly yield to 
threats; and indeed already is there evidence of this, in the move- 
ment of the sewing machine makers of Manchester, who are organ- 
izing their forces to try the merits of the case, Mr. Foxwell is 
evidently bent on illustrating the old proverb, 

“Nil mortalibus arduum est,” 


and no wonder; for the prize he is trying for is a large one. If we 
take the number of machines annually sold in Great Britain, that 
come within his own interpretation of his claims at the modest esti- 
mate of ten thousand, this would yield him, at £2 per machine, an 
annual royalty of £20,000—a tolerable return for an outlay of £50! 
but added to this, are the many thousand machines already in use, 
on which the royalty of £5 per machine is demanded. 

We sincerely regret that this case was not earlier developed, to 
enable it to be included in the evidence taken by the Royal Commis- 
sion on Patents ; for it admirably illustrates the necessity for the 
appointment of an officer to examine all complaints of infringement, 
and to withhold from the applicant, when his complaint is considered 
groundless, authority to pursue his claims at law. We trust, how- 
ever, that the forthcoming reform in patent adjudication will con- 
tain a provision of this nature. 





Peruvian Ramways.—The Peruvian Government has sanctioned 
the construction and guaranteed 7 per cent. on the capital for 25 
years of two new lines of railway. These new lines will connect 
inland cities with their ports, with which at present their only means 
of conveyance of produce and imports is by mules. Arequipa will 
then be connected by rail with Islay, and Ica with its port of Pisco. 


Tue Rancoon.—The new screw steamship Rangoon, built for the 
Peninsular and Oriental Company by Messrs. Samuda, of London, 
and commanded by Captain J. M. Rogers, had her official trial on 
Monday at the measured mile in Stokes Bay. She is 2,014 tons 
burden, and her engines, which were constructed by Messrs. Hum- 
phrys and Tennant, of Deptford, are of 400-horse power. The results 
of four runs on the mile were as follows :— 

Run. Time. Knots per Hour. Vacuum, Revolutions. Steam. 
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Meanofruns .. 12460 .. 254 66 263 

Indicated horse-power, 1,870 ; nominal ditto, 400. Draught of 

water, 17ft. 1lin. forward, and 18ft. 9in. aft. Coals on board, 561 

— water, 50; stores, 80; ballast, 100. Total weight on board, 
1 tons. 
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PETROLEUM Gas. 


Tue following report is from Mr. George Bower, of Huntingdon- 
shire, gas contractor to the Duke of Marlborough, the Ear] of 
Shrewsbury, Viscount Hill, &c. :— 

_Having had a large quantity of crade petroleum oil placed at my 
disposal by Mr. A. 8. Macrae, of Liverpool, for the purpose of 
ascertaining its gas-yielding properties, and also whether it could be 
used along with common coal, wood, or peat for the purpose of 
enriching the gases made from these substances, so as to compete 
with boghead, which is the material now generally used, I am now 
enabled to make the following observations :— 

Before giving the results of the experiments, I think it right to 
describe the apparatus which I have constructed purposely for these 
experiments. 

The retort is double-acting, four feet long, and of this shape in 
section 2, and known as the Fitzmaurice retort, the principle being 
that of the regenerative system, as practised by Malam some forty 
years ago, but with this difference in construction—Malam had two 
retorts, a large and a small one, set one over the other, the coal being 
placed in the large retort in the bottom, the vapours passed through 
the smaller one at the top, and those which were not permanently 
ae wen were made so by their passage through this highly heated 
surface. 

Although by this process the yield of gas was increased per ton of 
coals distilled, yet it was at the cost of both the illuminating power, 
wear and tear, and fuel—in short, the cost was greater than the 
value of the larger product, and so did not obtain extensive use. 
This system was applied to coal gas, which, of itself, has only a 
moderately illuminating power; and though some of the tarry 
vapours were arrested, yet the second application of heat to the 
already formed gas deteriorated its illuminating properties, by 
causing it to deposit carbon, and thus more than counterbalanced the 
advantage of an increased yield. The evolution of gas from coal in 
an ordinary retort is a slow and gradual operation ; the outside being 
first acted upon ; and hence it requires six hours tu obtain the whole 
of the gas from 1} ewt. of coal, with which the generality of retorts 
are charged; but with oil the vapour is evolved so rapidly that, 
without a considerable surface for it to pass over, a very great 
portion of it would be condensed into a thin black tarry oil; hence 
the advantage of the Fitzmaurice retort, which is also equally 
adapted for coal, wood, or peat, and the gases from which can be 
enriched with oil. 

It has been a common practice, in making gas from oil, to fill 
retorts with coke, broken bricks, or any material which will give 
surface, and the oil has been cropped or run into them, or made to 
traverse through them ; but this seems to be a very effective way of 
absorbing the carbon, to which all gas owes its luminiferous pro- 
perty. The result of a great number of experiments has made me 
determine that a high heat with a large surface is the very worst 
plan that can be adopted for making gas from oil; but that in order 
to get the best results, a moderate heat—dull cherry red by daylight 
—and the double form of retort without anything in it, give the best 
results ; not for volume of gas, but for quantity of light; in other 
words, there is more light from 80 cubic feet of gas produced in 
accordance with the latter plan from the gallon of oil, than from 
160 feet produced according to the former made from the same 
quantity. 

The test of the apparatus is the same as for ordinary coals, except- 
ing that no purifier is required; but the condenser has double the 
surface of that for coal, on account of the rapidity with which the 
gas is evolved. A meter to measure the quantity of gas produced, 
and a gas-holder complete the apparatus. 

Two qualities of oil were supplied tome by Mr. Macrae, one of 
specific gravity 805, the other ‘910; water being 1. 

It may be stated that the higher the specific gravity of the oil the 
better the yield of gas, and the heavier it is the greater the heat 
required to get the best results. 

I now proceed to consider the cost of gas from petroleum oil, and 
how far it may be used for this purpose. 

The present price of the lightér of the two oils is about 1s. per 
gallon. I will dismiss the heavy oil, and confine my remarks to 
that of specific gravity 805, as it is upon the whole more economi- 
cal to use than the other. 

With the present pices of oil the gas cannot be other than very 
costly, when compared by volume alone against ordinary coal gas ; 
but when all the coliateral advantages are taken into consideration, 
and a comparison instituted upon the basis of quantity of light from 
equal volumes then the contrast is not so marked. 

The advantages which oil gas has over coal are in the fact that it 
requires no purification, being absolutely free from impurities; 
hence it may be used in the most sumptuously decorated saloon, 
library, or picture gallery, without the slightest fear of its injuring 
anything whatever; the process of making the gas is much more 
simple, the apparatus to produce an equal quantity of light as that 
from coal is much less costly, and consequently the wear and tear is 
also less; and not only is a less quantity required for an equal 
amount of light, but the heat is considerably less than from coal 





as. 

lf the comparison be made as between coal and oil, coal un- 
doubtedly makes the cheaper light by far; but, if it be instituted as 
between tallow and oil, as ordinarily burnt in lamps, then the light 
ns petroleum oil gas is very much less costly than from either of 
them. 

One ton of oil will produce as much gas as will give the light of 
that produced from good Newcastle coal; thus where carriage 
forms the chief item of the cost of the material at its destina- 
tion, oil may, in such a case, enter into favourable competition 
with coal; or, where the first consideration is purity, and to have 
a gas which, light for light, shall be more brilliant and powerful 
than the oil burntin the solar and moderator lamps, then not only 
is petroleum superior, but also of considerably less cost. 

His Royal Highness the late Prince Consort took great interest in 
portable gas, and I have in my possession a vase which he had made 
specially for his own use to coutain compressed oil gas. One foot of 
oil gas will give the light of three feet of ordinary coal gas, and 
though gas, under very high pressure, loses some of its ‘luminous 
qualities, yet it may be condensed a: fifteen atmospheres, and thus 
become perfectly portable; so that beginning with a gas of three or 
four times the illuminating power of common coal gas, and conden- 
sing a given volume into a fifteenth of its bulk, there is in this fact 
alone a large field for the use of oil gas for the lighting of railway 
trains, ships, private carriages, and country houses, where it may 
not be feasable or policy to erect small gasworks for the supply of 
gas at ordinary pressures. For instance, the Albert vase already 
alluded to is of a capacity equal to half a cubic foot, and if charged 
with oil gas compressed to fifteen atmospheres, it will then deliver 
seven feet, and as this is, to begin with, three times more powerful 
than common gas, its effect will be equal to twenty-one feet, and 
will give a light equal to six or eight candles for seven hours. 

The daily cost of petroleum oil gas, when made to supply 100 lights 
burning for six hours, each light being equal to eight candles, is as 
follows :— 


15 gallons ofoil,Is. .. 2. 6 oo «+ «+ of + £015 0 
Coke to heat the retorts, 3 cwt., 1s. na wenw Fee 
Labour—part ofaladorman’stime .. «. «. « 0 1 6 
Wear and tear oe ah 0s se 90.00 os os oe O C.D 
Interest on capital oe co te ce co ce oo oe CHE 
Fund to maintain plantin perpetuity .. 8 «+ «» 0 6 


Nett cost of 1,200 cubic feet ?.. .. «. of £1 1 1 


This is about five times what coal gas would cost made onthe same 
scale; but as the illuminating qualities of the 1,200 cubic feet are 
equal to about 3,500 of ordinary coal gas, the oil does not compare 
very unfavourably when everything is taken into consideration, so 
that if the gas be required for lighting purposes, and not for cooking 
or heating (for which it is totally inapplicable), then there are very 
many who will doubtless prefer payiug a high price for oil gas, ip 
order to get a light which is absolutely pure, and which, though not 
nearly so cheap as ordinary coal gas, is nevertheless infinitely c! 
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than oil, tallow, or wax, as ordinarily burnt, and without their 
inconveniences. 

The supply of oil in Pennsylvania and Canada, in Moldavia and 
Wallachia, is practically exhaustless ; and as the means of transport 
to the shipping ports are increased, so will probably the price be 
reduced, though every day almost is adding a new product obtainable 
from it, so that it may be some time before the price will be mate- 
rially reduced. 








RIDDELL’S CAST METAL OR OTHER PIPES OR 
TUBE 


Tus invention, by J. H. Riddell, of 155, Cheapside, is for im- 
provements in what are commonly called flange pipes, and consists 
in forming a groove or recess in the face of the flange, the sectional 
form of which groove may be either the segment of a circle, or any 
other convenient shape, and, this groove or recess is formed in the 
face of the flange in the space between the internal orifice or bore of 
the pipe and the holes cast or made in the flange through which the 
bolts or screws pass which are used in connecting the different 
lengths or pieces of pipe together. These grooves or recesses being 
formed upon the face of each flange must be arranged to meet or 














correspond with each other when brought together forming a 
grooved channel round the face of each flange; and in connecting 
these improved pipes together a ring of india-rubber, hemp, or other 
suitable and elastic material, is placed in this groove, and the flanges 
drawn together by bolts and nuts, or screws, thereby compressing 
the elastic ring or packing and forming a joint impervious to gas, 
water, or steam. 

Fig. 1 is a section of the improved joint; Fig. 2 a view of the face 
of one of the improved flanges with the groove on its face, and 
Fig. 3 a view of one of the packing rings composed of india-rubber, 
prepared or otherwise, hemp, or any other suitable material. 

A is the flange ; B, B, the bolts for screwing the flanges together 
and compressing the packing material; C, t 1 packing ring; and D, 
the groove or recess on the face of the flange. 








PLATT AND RICHARDSON’S SCUTCHERS OR 
BEATERS OF COTTON MACHINERY. 


Tis invention, by Messrs. Platt and Richardson, of Oldham, 
relates to a method of keeping the shafts of beaters or scutchers or 
other rapidly revolving shafts cool. For this purpose the shafts are 
made hollow and water placed therein. 

Fig. 1 represents the improvement applied to a scutcher or beater, 
the shaft is at a formed hollow and partially closed at each end, 
small apertures only being left. The central part of the shaft is 
hollowed out to a greater extent than the other portions thereof, 
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thus forming shoulders b. The water being introduced through one 
of the apertures c, partially fill the chamber formed in the shaft as 
shown, and as the shaft is caused to revolve rapidly the fluid is 
thrown over its internal surface, and it is thus kept cool. Any 
vapour that may arise escapes through the apertures c. Instead 
p 3 ~ arrangement however the water may be allowed to fill the 
shaft. 

In Fig. 2 the invention is shown applied to a fan shaft. In this 
instance the shaft a is provided at each end with a stuffing box d, 
through which stationary pipes e, e, pass; water is admitted by one 
of these pipes ¢, and flows out through the other, so that a constant 
streain is kept up. 





British MuskuM.—From the foundation of the Museum, in 1753, 
to the 31st of March, 1868, the sum of £3,339,177 has been expended 
upon its maintenance and in purchases for the various collections. 

he number of visitors to the general collections at various periods 
will serve to show the progress of the institution. In 1805 the 
visitors were 11,989; in 1815, 34,409; in 1825, 127,643; in 1835, 
289,104; in 1845, 685,614; in 1851 (the first Exhibition year), 
2,527,216 ; in 1862 (the second Exhibition year), 895,077. 
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** Tuis}invention, by James Petrie,’0f{Rochdale, consists,firstly, infa 
method of; removing steam pressure from slide valves, for which 
purpose a portion of their back surfaces is opened to the atmosphere, 
or upon the same principle such back surfaces are placed in com- 
munication with the condenser or similar apparatus. In Figs. 1 and 2, 
a portion of the cylinder is at a, the ports at 5,and the exhaust 
passage atc. The slide valve, of ordinary construction, is shown at 
d, worked by means of the rod e in the usual manner. At the front 
of the valve box f there is a cross bar g mounted upon screw studs 
h, and carrying loosely a pin i, which df dew at its inward end against 
a cross piece k, carried’ by a hollow piston This piston passes 
through the face of the valve box and through a stuffing box m 
formed thereon. Between the cross bar g and a shoulder upon the 
pin 7 is a spring n, which, therefore, tends to force the pin forward, 
and with it the piston /, until its inward end presses against a plate 
o, attached to and moving with the slide valve d. The plate o, in 
the direction of the slide valve’s motion, is of such a length that, 
during the opening and closing of the ports, the inside aperture of 
the piston / will always be closed, and an escape of steam from the 
valve box thus prevented. It will be seen that, as the piston is 
open to the atmosphere, it represents a given surface upon the 


slide valve from which the steam pressure is removed, and | 
that this removal may be increased or diminished, as desired, by | 


varying the area of the said piston. In order to secure at all 
times a sufficient pressure to keep the slide valve to its seat, 
the spring , before mentioned, is adapted, and the elastic force 
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thereof may be regulated by tightening or loosening the nuts of the 
cross bar g. 

The next part of the invention is shown at Figs. 3 and 4, in which 
a portion of the cylinder is at a, and the ports at b,c. The valve 
seat is at d, and instead of being flat, as for ordinary slide valves, it 
is a portion of a cylinder formed in the valve box e. The slide 
valve is at f, cylindrical in form, so as to fit the seat d, and it 
) receives the usual sliding motion by means of the rodg. Lach of the 
ports 4, c, consists of several (in this instance, four) separate passages, 
and there is a corresponding number of passages 4 formed in the 
cylinder, constituting the slide valve. Supposing the passages h 
(Fig. 3) to be situate opposite to those shown at 6 (and whichcoustitute 
a port) be coincident, then the upward and downward motion will 
alternately open and close the ports, as in ordinary flat slide valves ; 
but if during this reciprocating motion a turning of the rod g be 
effected, then the passages A will be brought opposite to the solid 
= of the seat, as seen in Fig. 3, and the steam will be shut off. 

his turning of the sbaft may be effected by any ordinary mechanism 
connected to a moving part of the engine and adapted to suit 
different coustructions of engines or situations thereof, or it may be 





caused to take place sooner or later through the medium of the 
governor, as is well understood in applying cut-off motions. The 
apertures h in the slide valve for the port c are situate between 
those which belong to the port}, so as to obtain the necessary 


| alternate action. Vibrating valves of this description wear to a 
' different diameter from that of their seats. 








BATES’ 








Tuts invention of “Improvements in cannon and projectiles to , 
be used therewith” is by Benjamin F. Bates, of Morley’s Hotel, | 
Charing -cross, and is for firing elongated sub-calibre shot and shell, 
with spiral or rifle motion, from the smooth-bore gun. 

In constructing cannon according to this invention a hole is made 
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breech of the gun is provided;with a slide valve, which cluses the 
hole immediately the projectile passes out ; or it may have a tubular 
— or covering, to protect the tail of the shot when the piece is 
‘oad 


The hole in tbe breech of the gun is provided with a close- 


through the breech of the gun, parallel, and concentric with the bore. | fitting saucer- headed plug; the gun, therefore, can be used to propel 
The head, or forward end, of the projectile is of greater diameter than | the elongated shot, shell, shaft, or punch, as above described ; or, 
the tail, and forms a shoulder or enlargement. Behind this enlarge- | when the plug is fixed in the breech, the gun may be used as the 
ment is placed a loose disc, which accurately fits and fills the bore of | ordinary smooth-bore for firing the spherical shot and shell. 


the gun, and supports the sub-calibre projectile in its central position, 
the hole in the centre of the disc being the axial bearing in which the 
projectile turns. The tail of the projectile is made polygonal in | 
section, with each of its sides winding spirally around its length to 
the required twist. The breech of the cannon is fitted with, and 
has secured thereto, a guide-box, which accurately fits the polygonal 
tail of the = aye When the piece is fired the twisted tail of the | 
projectile, being drawn through this guide-box, must revolve on its | 
axis, thus taking the rifle motion. The charge is contained in an | 
annular bag or case, and is “ carried home” by the disc. | 
The great area of disc presented to the atmosphere, when free | 
from the gun, will cause it to strip off from the tail of the projectile. | 
The forward end of the shot may be solid, and punch-pointed, or | 
may be made a cylindrical shell, and exploded in the usual way. The 


The illustration shows a gun of 18in. diameter, with spherical 
ball of 1301b., elongated in the form described, and placed in posl- 
tion. The dotted lines show the plug when fixed. 


—= 


Tue Rockxet.—At the Patent Museum the other evening, a young 
engineer was industriously sketching the Rocket. A lean quid- 
nunc, under a white hat, watched the process with great interest. “Is 
this the engine that blowed up Mr. Stephenson ?” heasked. “It is. 
“It's very old, isn’t it?” “ Yes, it is just upon one hundred and fifty 
years old.” ‘Dear me! well done! Hasn't it worked a good bit ? 
“Yes, it ran the Great Wesiern express down to aboutthree years 
ago!” This information was welcomed with emphasis, and more was 








| asked for, but the young engineer had turned away. 
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LORD’S FLUTING ROLLERS FOR 
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Turse improvements, by J. and W. Lord, of Bolton, have for their 
object the fluting of rollers according to the invention for which a 
patent was granted to William Weild, No. 2139, and dated 
September 20th, 1859, that is, the making of the flutes at an 
inclination to the axis of the roller, and reversing their inclination 
on adjacent bosses; and the inventicn relates to improvements 
upon the mechanism described in the specification of the said 
patent for forming the fluted rollers by a modification of the 
ordinary machinary for cutting straight flutes parallel to the axis 
of the roller by a planing process. 

Fig. 1 is an elevation at the front of the machine; Fig. 2 an 
elevation of one side; Fig. 3 part of an elevation of the other side, 
showing the manner of giving movement for lifting the pawls for 
turning the rollers aftera cut has been made; Fig. 4 is a detached 
view, showing arrangement of mechanism for giving motion to the 
rollers; and Fig. 5 is a detached plan view explaining the mechan- 
ism for lifting the pawls when the rollers have to be advanced. 

A, feet; A!, bed of machine; A?, the uprights carrying the cross 
slide A’, upon which the tool holders A‘ are placed, and B is the 
table. The rollersto be fluted are secured’ upon the table in the 
ordinary manner as when making straight flutes. Each roller x 
is connected to a short shaft z', upon which the ratchet wheels are 
fixed for giving motion to the rollers; one end of each short shaft x! 
is formed into a cone centre, and enters a hollow cone centre screw 2? 
to prevent end play, and make the roilers more easy toturn. Instead 
of one ratchet wheel, as for straight flutes, two are placed upon each 
short shaft z', with their teeth reversed in relation to each other, 
and by means of these ratchet wheels x* and z‘, oscillatory motion 
is given to the rollers so as to produce, in combination with the 
rectilinear movement of the table, the required flutes of reversed 
inclinations. The ratchet wheels are each acted upon by a hook 
pawl (see Fig. 4) so that one pawl d' will turn the roller one way, 
and the other pawl d? in the opposite direction, one of the pawls d! 
for each roller is made so that the hook part can be slided in and out 
of a socket formed in the joint part by means of an adjusting screw 
d@ (as shown); by this means the amount of play between the pawls 
in the teeth of the ratchets upon each roller may be regulated. 
These pawlsare jointed upon studs fixed in a horizontal bar a placed 
across and above the table, and this bar a is arranged so as to be 
carried by and to slide freely in bearings formed by two stands a‘ 
one fixed on each side of the table. End reciprocating movements 
are given to the horizontal bar a by a vertical bar 6 placed ina 
guide J! secured to one side of the table so as to slide freely up and 
down, A pin a’ is fixed in the end of the horizontal bar a which 





fits into an oblique slot 0? 
formed in the upper end of 
the vertical bar 6, and thus the 
vertical movements of the latter 
give horizontal movements to 
the former. At the lower end 
of the vertical bar } two parts 
are hinged so as to be mov- 
able in one direction and rigid 
in the other direction, and the 
rigidity of the one is in the 
opposite direction to that of the 
other. These hinged parts J* 
and 5‘ are acted upon by two 
cam paths or shears, one cam 
path 45 is secured to a bracket 
A® from the side of the bed A! 
in a horizontal position, so as 
to be adjustable, and is made 
as long as the traverse of the 
able B when making the cut, 
and it is shaped and arranged 
to give the oscillatory movements required by the rollers when 
making the cut. The other cam path b¢ is for giving a movement 
when the table B is going back to turn the rollers for the next flute 
to be cut, and this cam path ¢ is secured by means of T-headed 
bolts entering intoa slot 67 formed lengthways in the bracket A‘ 
fixed to the side of the bed. One end of the cam path 5° is slotted 
in a vertical direction, so that that end may be raised or lowered to 
adjust the extent of the feeding movement. When the cut is taking 
lace the hirged part 4° is rigid, and gives movements to the vertical 
r 6, the other hinged part 5 is passive because it is hinged so as to 
turn in the opposite direction, and does not affect the movements of 
the vertical bar 5, but when the back movement takes place-the 
hinged part 5° is passive, and hinged part b* is active or rigid, and 
gives movement to the vertical bar to turn the rollers for the next 
flute to be cut. The cam path 65 and 4° are only active or positive 
in making the up strokes of the vertical bar 4: the down strokes are 
made by the gravity of the vertical bar } and the assistance of a | 
sufficiently powerful spring ¢ acting upon the horizontal bar; this 
spring is of the helical form, and is placed round the end of the bar a 
in the case c extending from one of the standards a‘ secured to the 
table B. For the purpose of turning the rollers for the next 
flute to be cut, or, what is the same thing, changing the pawls to the 








next position on their several ratchets, one of the pawls a? for each 
roller is lifted during the time the table is going back, and these 

wls a? are kept from their ratchets till the vertical bar b has made 
its down stroke when the table is going back; by this means the 
pawls a? thatare lifted will pass their ratchets without acting upon 
them, and those pawls a' which are not lifted will lift themselves 
over the teeth of their respective ratchets, and consequently both 
sets of pawls will have taken hold of the next tooth on 
their respective ratchets. Of course the rollers may be moved 
one or more teeth of the ratchets as required, according to the 


| extent of movement given to the horizontal bar a and the space 
| through which the pawls a* are held up, while the vertical bar is 


descending. The movement for lifting the pawls a* is obtained from 
a cam path d fixed on the side of the bed A! as shown in Figs. 1 
and 3, and this cam path acts upon a part e' hinged to the lower end 


| of «vertical rod e carried by and free to slide up and down ina 


guide e? secured to the table The upper end of the vertical rod is 
jointed with an arm e® fixed on the end of a shaft e* passing across 
the table, and carried by suitable stands e* fixed in the table, and 
from this shaft there is a projecting arm e® for each pawl, one of 
which arms comes under a projection from each of the pawls a* to 
be lifted (see Fig. 5). 








LONGRIDGE’S MACHINERY FOR 





THESE improvements in the manufacture of tyres of railway and 
other wheels, and of sheets or plates for boilers, and for other pur- 
poses, are by Willian 8S. Longridge, of Ambergate, and refer to 
rollers or oditieg: machinery employed in such manufacture. The 
upper roll of the improved machinery is mounted in the manner 
usual in rolling machinery, and the lower roll is mounted in such 
manner that when the tyres, hoops, or rings are passed into or 
removed from the machines they are passed between the end of the 
lower roll and the side frame which carries the bearing of the roll. 

Thus, one end A! of the lower roll A when in its working posi- 
tion, asshown, does not reach into or up to the side frame or standard B 
of the machine, but an intermediate or open space is left between the 





end of the roll and the side frame or standard sufficient to allow | 


the bloom for the tyre, hoop, or ring to be passed between them, 
and inserted between the upper and the lower rolls and to be 
removed therefrom. The bearing C which carries this end of the 


lower roll is mounted upon a carriage D sliding pyre! into | 


or upon the frame B to and from the lower roll A, so that when it 
is traversed backwards from the roll the intermediate or open space 
referred to between the roll and the frame is left free for the passage 
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| of the bloom, tyre, hoop, or ring into or from between the rolls, as 
| required, and when the bearing carriage is traversed in the opposite 
| direction, or towards the lower roll it projects inwards between the 
frames and receives the journal or end A! of the lower roll, thus 
forming its bearing and support, and upon which it revolves; E is 
an hydraulic cylinder, secured to the foundation framing of the 
machine for the purpose of traversing the bearing carriage D. Any 
other means may be used for the purpose of traversing the bearing 

| carriage instead of the hydraulic cylinder, as convenient. When a 
tyre, hoop, or ring is to be rolled or operated upon in the machine 
the action is thus :—The upper roll is raised, the bearing carriage is 
then traversed back from the lower roll, so as to leave the inter- 
mediate space between the end of the roll and the frame open and 
free for the passage of the bloom or tyre into or between the rolls, 
the bloom or tyre is then introduced, the bearing carriege is then 
traversed back to the roll ; the upper roll is then brought down, and 
the rolling proceeds in the usual manner of such operations. ‘This 
being finished the u ~ roll is again raised sufficiently, the bearing 
“ k, and the tyre, hoop, or ring removed from 


| carriage is trave t 1 
When hoops or rings of greater width than ithe 


' the machine. 
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interval of space between the end of the lower roll and the frame 
above referred to are required, the machine is made so that the 
lower roll itself is traversed longitudinally to any extent requisite to 
allow the passing of the hoops or rings into and from betweer the 
rolls. The end A™ of the lower roll is supported by the bearings 
E, F, upon the sliding carriage G, which is traversed by the hydraulic 
cylinder H, thus the lower roll is traversed, as required, for the 
introduction and the withdrawal of the article under operation in the 
machine. 


Ll 





Waste or Human Lire 1n Wan.—From the statistics collected 
by the Sanitary Commission, it appears that, in spite of the high 
average health of our men, as compared with of European 
armies, to keep a force of 500,000 men up to its full strength in the 
field, it must receive a reinforcement of 123,000 men every year. 
In other words, without any ordinary reverses or disasters, without 
cholera, or crushing defeats, half a million of the healthiest troops in 
the world, eng in active operations, will, if not recruited, in two 
years dwindle down to half that number, and in four years will 
totally disappear from the field.— New York Times. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 29, 1863. 
Colonel Puri James Yorke, F.R.S., in the chair. 
ON THE VEDAS, OR THE SACRED BOOKS OF THE HINDUS. 
By Professor Max Mutter. 


Proresson Max Mutier began by exhibiting four volumes of his 
edition of the text of the Rig-Veda, together with the commentary 
of Séyandéchérya. He stated that his attention had first been drawn 
tothe importance of this work when attending, in the years 1846 and 
1847, the lectures of the late Eugene Burnouf at the Collége de 
France. It was Burnouf, together with Dr. Goldstiiker, now Pro- 
fessor of Sanskrit at University College, who encouraged him to 
andertake the task of editing the Rig- Veda—a work which had never 
been printed before, either in India or in Europe, though it occupies 
in the history of Sanskrit literature the same position which the Old 
‘Testament occupies in the history of the Jews, the New Testament 
in the history of modern Europe, the Koran in the history of Moham- 
inedanism. After collecting the necessary materials at Paris, in the 
Library of the East India House, in London, and in the Bodleian 
Library at Oxford, ke was enabled, through the patronage of the East 
India Company, to publish the first volume in 1849, the second in 
1853, and the third in 1856. After the extinction of the political 
powers of the Kast India Company, Government continued to sanc- 
tion the grant, and her Majesty accepted the dedication of the 
fourth volume, published in 1862. This edition of the Rig-Veda 
contains, besides the original text of the sacred hymns of the Brah- 
mans, a commentary in Sanskrit by Sdyandchdérya. This learned 
theologian wrote about 1400 a.p., whereas, the ancient hymus which 
he professes to expound are referred to the fourwenth century B.c. 
His commentary is a vast compilation from earlier works, some of 
which—as, for instance, the Glosses of Yidska—date from the sixth 
century B.C. 

Veda, the name given by the Brahmans to the whole of their sacred 
literature, means, originally, knowing or knowledge, and is derived 
from the same root which appears in the Greek oda, | know, the Gothic 
vait, I know; the English ¢o wit and wise. It is considered, accord- 
ing to the theological views of the Brahmans, to have been divinely 
revealed, and is distinguished under the name of S’ruti (literary hear- 
ing) from all other works, which, however sacred and authoritative, 
are admitted to have been composed by human authors, and are com- 

rehended under the name of Smriti, or tradition. The Laws of 

anu, for instance, are considered only as Smriti, and if on any point 
they could be proved to be at variance with a single passage of the 
Veda, they would at once be overruled. In no country bas the theory 
of revelation been so minutely elaborated as in India; and in order 
to exclude as much as possible the human element, which, in the 
perception of divine truth by a human understanding, mustcome in at 
some point or other, the Brahmans imagined a graduated scale of 
beings intermediate between the divine and the human, participating 
less and less inthe divine, and more and more in the human nature, 
till at last the original perception or vision of the inspired Rishis had 
reached a purely human level, and had, without loss or injury, be- 
come the property of ordinary mortals. The Veda, however, was not 
allowed to enjoy for any length of time the undisturbed possession of 
these carefully elaborated claims. The Buddhists and many other 
heretical sects sprang up, and denied the divine character of the 
Vedas, as well as the sacred privileges of the Brahmans, which rested 
on the authority of these works. ‘They attacked the Vedas as “ the 
incoherent rhapsodies of knaves and buffvons ;” they denied * that 
there was any agreement among the learned in the interpretation of 
revelation and tradition ;” and they pointed to passages which even 
the Brahmans themselves had been obliged to admit as meaningless 
or as ipterpolated. In the third century b.c. buddhism became the 
state religion of India in the place of Brahmanism, and the Dudd- 
hists then claimed the same inspired character for their own sacred 
books which the founders of the religion of Buddha had so vio- 
lently attacked when claimed by the Brahmans in favour of the 
Veda. About the seventh century A.v. a reaction took place. 
Buddhism had to yield to Brahmanism, and at the pre- 
sent moment, there is no Buddhist left in India proper, while 
the orthodox Hindu again believes that the Vedas were an imme- 
diate revelation granted, before the beginning of time, to certain 
inspired saints, and containing all that is necessary to his salvation, 

The Veda is not one single book. ‘It comprises four collections 
of hymns, called the Sanhitas of the Rig-Veda, the Yajur-Veda, the 
Sdma-Veda, and the Atharva-Veda. ‘The Atharva-Veda, though 
it contains fragments of ancient poetry, is a collection of more 
modern date. It contains chiefly incantations, magié spells, 
propitiatory hymns, and large extracts from the other Vedas. 
The earliest authorities speak only of three Vedas, which aro 
called the Trayi or Triad. Among these, again, a great distinction 
must be made Sepuenn the Kig-Veda on the one side and the Yajur 
and Sdma Vedas on the other. The last two collections of 
hymus are mere prayer-books, arranged according to the oder 
of certain sacrifices, and intended to be used by certain classes 
of priests :—the Rig-Veda is an historical collection. There are four 
classes of priests required for the performance of great sacrifices. 
The first comprises the Adhvaryus, or manual labourers who have 
to prepare the sacrificial ground, to dress the altar, and slay the 
victim, ‘These, as being less educated, are only required to mutter 
certain hymns and formulas, whick hymns and formulas, 
in the order in which they are to be recited, are put together 
in what is called the Sanhité of the Yajur-Veda. The 
Udgiitars, or choristers, form the second class, and the 
hymns which they have to chant are again put together in 
proper order in the Sanhiti of the Sama-Veda. But while 
the hymns to be muttered and chanted by these two classes of 
priests have been carefully collected in two breviaries, the poctical 
portions, which had to be recited by a third class, the Hotars, were 
not reduced to the same form, but the Hotars had to learn by heart 
the whole of the ancient sacred poetry that had been saved by oral 
tradition, and incorporated in the books of the Rig-Veda. Many of 
these poems were never intended for sacrificial purposes, and the 
Hotars had, therefore, to learn from their sacrificial manuals which 
of these hymns and verses had to be employed by them at certain 
parts of the sacrifices, while, at the same time, tiey became the 
depositaries of the whole of the popular and sacred poetry of their 
avcestors. Nearly all the poetical portions which the other two 
classes of priests have to mutter or to chant are to be found 
in the Rig-Veda, which is therefore to us the Veda par 
excellence,and the only document in the earliest literature of India 
which can claim an historical character. The fourth class of priests 
are the Brahmans, properly so called, the overseers of the whole 
sacrifice, who,while they generally remain silent spectators, have only 
to interfere when any mistake has been committed. They must be 
acquainted with the duties of the other three classes of priests, and 
they derive their knowledge chiefly from ~y prose treatises—hence 
called the BrAhmanas, or the books of the Brahmans—in which the 
ritual is explained in full detail, and old sayings are preserved to 
illustrate the origin and the mysterious meaning of every part of the 
Vedic sacrifices. 

The Rig-Veda—a collection resembling the Psalms, and, in some 
pene gene the Percy Relics—is divided into ten books or Mandalas, 
each supposed to have been the property of one of the great Brah- 
manic families of India. It has been preserved to the present day by 
oral tradition as well as by manuscripts. Manuscripts, however, are 
in India of very modern date; and if the Rig-Veda claims to be the 
oldest book in the literature of the Aryan race—older than Homer, 
the Zandavesta, the Cuneiform Inscriptions, Ennius, or Ulfilas—we 
want strong arguments in support of such claims. ‘I'he speaker stated 
that he had himself entertained grave doubts as to the antiquity of the 
Veda, and that its preservation during a thousand years by means of 
oral tradition only was enough to stagger those who were acquainted 
merely with the literary history of Greece and Rome. Yet it is a fact 
that, even at present, candidates for orders in India learn the Rig- 
Veda by heart, not from MSS., but from the mouth of a 
Guru, under whose direction they spend the whole of their 








youth from the eighth to the thirtieth year. They do 
nothing else during all that time but learn by heart; and if 
wo want to know how accurately the human memory can 
retain a whole literature— more accurately, in fact, than either paper 
or parchment—India, even at the present day, with the old system 
of Brahmanic discipline relaxed and breaking up, will furnish the 
most startling evidence. That the Vedais not quite a modern 
forgery can be provei by the Travels of Hiouen-thsang, a 
Buddhist pilgrim who travelled from China to India in the years 
629-645, and who, in his diary, translated from Chinese into French 
by Stanislas Julien, gives the names of the four Vedas, mentions 
some grammatical forms peculiar to the Vedic Sanskrit, and states 
that at his time young Brahmans spent all their time, from the 
seventh to the thirtieth year of their age, in learning these sacred 
texts. At the time when Hiouen-thsang was travelling in India, 
Buddhism was clearly on the decline. But Buddhism was origi- 
nally a reaction against Brahmanism, and chiefly against the 
exclusive privileges which the Brahmans claimed, and which from 
the beginning were represented by them as based on their revealed 
writings, and hence beyond the reach of human attacks. Budd- 
hism, whatever the date of its founder, became the state religion 
of India under As’oka, the Constantine of India, in the middle 
of the third century p.c. This As’oka was the third king 
of a new dynasty founded by Chandragupta, the well- 
known contemporary of Alexander and Seleucus, about 315 B.c. 
The preceding dynasty wes that of Nandas, and it is under that 
dynasty that the traditions of the Brahmans place a number of dis- 
tinguished scholars whose treatises on the Veda we still possess 
Thus, in the same manner as the Septuagint translation proves the 
existence of the Old Testament during the third century B c., although 
the oldest Hebrew MSS. date only from the tenth century after 
Christ, so the works of Katydyana in the fourth century B.c., 
which give us the number of the bymns, the verses, words, 
and syllables of the Rig-Veda, prove that at this time 
the Veda existed in exactly the same form in which we 
possess it. The number of hymns is 1,028, that of the verses 
varies from 10,402 to 10,622, that of the words is 153,826, that of the 
syllables, 432,000. These Rabbinical studies on the Veda seem to 
date from about 600 B.c., and they are embodied in works called 
Sitras or threads, all composed in the most brief, enigmatic, and almost 
algebraic style. ‘This literature of Sutras is preceded by another 
class of writings, the Brihmanas, composed in a very prolix and 
tedious style, and containing lengthy lucubrations on the sacrifices 
and on the duties of the different classes of priests. Each of 
the three or four Vedas, or each of the three or four classes of 
priests, has its own BrAhmanas and its own Sitras; and as the 
Braihmanas are presupposed by the Sutras, while no Sitra is ever 
quoted by the Brihmauas, it is clear that the period of Brihmana 
literature must have preceded the period of the Sitra litera- 
ture. There are, however, old and new Brihmanas, and 
there are in the Brahmanas themselves long lists of teachers who 
handed down old Brihmanas or composed new ones, so that it seems 
impossible to accommodate the whole of that literature in less than 
two centuries, from about 800 to 600 B.c. Before, however, a single 
Brihamana could have been composed, it was not only necessary that 
there should bave been one collection of ancieut hymns, like that 
contained in the ten books of the Rig-Veda, but ihe three or 
four classes of priests must have been established, the manua 
labourers and the choristers must have had their special prayer-books, 
and these prayer-books must have undergone certain changes, be- 
cause the Brihmana presuppose different editions or sakhis of each 
prayer-book. Professor Miiller supposes that the work ofvcollecting 
the prayers for the different classes of priests, and of adding new 
hymus and formulas for purely sacrificial purposes, belonged to the 
tenth century 5.¢., and that three generations more would be re- 
quired to account for the various readings adopted in the prayer- 





| books by different sects, and invested with a kind of sacred authority 


previously to the composition of even the earliest among the 
Brihmanas. If, therefore, the years from about 1000 to 800 B.c. are 
assigned to this collective age, the time before 1000 B.c. must ba set 
apart for the free and natural growth of what was then national and 
religious, but not yet sacred and sacrificial poetry. How far back 
this period extends it is impossible to tell; it is enough if the hymns 
of the Rig~Veda can be traced to 1000 B.c. 

Much in the chronological arrangement of the three periods of 
Vedic literature that are supposed to have followed after that of the 
original growth of the hymns must of necessity be hypothetical, and 
has been put forward rather to invite than to silence criticism. In 
order to discover truth, the speaker remarked, we must be truthful 
ourselves, and must welcome those who point out out our errors 
as heartily as those who approve and confirm ourdiscoveries. What 
seems, however, to speak strongly in favour of the historical character 
of the three periods of Vedic literature is the uniformity of style 
which marks the productions of each. In modern Ifterature we find, 
at one and the same time, different styles of prose and poetry 
cultivated by one and the same author. A Goethe writes 
tragedy, comedy, satire, lyrical poetry, and scientific prose ; 
but we find nothing like this in primitive literature. The individual 
is there much less prominent, and the poet’scharacter disappears in 
the general character of the layer of literature to which he belongs. 
It is the discovery of such large layers of literature following each 
other in regular succession which inspires the critical historian with 
confidence in the truly historical character of the successive literary 
productions of ancient India. As in Greece there is an epic age of 
literature, where we should look in vain for prose or dramatic poetry; 
as in that country we never meet with real elegiac poetry before the 
end of the eighth century, nor with iambics before the same date ; as 
even in modern times rhymed heroic poetry sets in in’ England 
with the Norman conquest, andin Germany the Minnesiinger rise and 
set with the Swabian dynasty—so, only in a much more decided 
manner, we see in the ancient and spontaneous literature of India, 
an age of poeis followed by an age of collectors and imitators, 
that age to be succeeded by an age of theological prose writers, 
and this last by auage of writers of scientific manuals. New wants 
produced new supplies, and nothing sprang up or was allowed to 
live, in prose or poetry, except what was really wanted. Ifthe works 
of poets, collectors, imitators, theologians, and teachers were all 
mixed up together—if the Brihmanas quoted the Sitras, and the 
hymns alluded to the Brihmanas—an historical restoration of 
the Vedic literature of India would be almost an impossi- 
bility. We skould suspect artificial influences, and look with 
smell confidence on the historical character of such a literary 
agglomerate. The exact age of the Veda may be scarcely 
less difficult to determine than that of the jawbone of Abbeville ; but 
he who would question its antiquity must explain how the layers of 
literature were formed that are super-imposed over the original 
stratum of the poetry of the Rishis; he who would suspect a 
literary forgery must show how, when, and for what purpose the 
1,000 hymns of the Rig-Veda could have been forged, and have be- 
come the basis of the religious, moral, political, and literary life of 
the ancient inhabitants of India. 

| Professor Miiller concluded by reading some extracts from the 
Rig-Veda, and referred his audience to the second edition of his 
“ History of Ancient Sanskrit Literature” for further information on 
the subject. He pointed out that the work of translating, or rather 
deciphering, the whole of the Rig-Veda would require many more 
years, and could only be achieved by the active co-operation of 
many scholars. The chief results hitherto obtained from the dis- 
covery of the Vedic literature of India consist in the new and unex- 
pected light which has suddenly been shed on the earliest and darkest 
periods in the growth of the human mind. The true and natural 
sources of religious faith have been laid bare; and the original 
character of polytheism, and the spread of mythological phraseology 
among the ancestors of the Aryan race, have ceased to be 
matiers of mere speculation, and have entered into the domuin 
of historical research, As a relic of this earliest age in 
the history of language and religion, the Veda stands un- 
paralleled in the literature of the whole Aryan race. What in 
Homer and Hesiod appears as a distant past is here still present, and 
the childhood of our race is revealed to our eyes once more in clear 





and simple outlines, A result still more important is the help which 
missionaries in India have derived from the publication of the Veda 
in their intercourse with the most learned and most influential among 
the Brahmans. As long as the Veda was unpublished, the Brahmans 
maintained that whatever the missionaries told them was contained 
in their Vedas. Now, the missionary can ask for chapter and verse, 
and refute the Brahmans from their own bible. Tv attack Brahman- 
ism withouta knowledge of the Veda was like attacking Mohammed. 
anism without a knowledge of the Koran. The speaker finished by 
expressing his conviction that no country is so ripe for the intro- 
duction of genuine Christianity,as India. There are many things in 
the Veda which, if properly explained, the Brahmans should be 
allowed, nay,encouraged, to hold fast. But the present state of popular 
religion in India is a mere anachronism, and an insult to the memory 
of the great religious teachers whom India produced in the days of 
her greatness. The most earnestand thoughtful among the Brahmans 
have themselves begun to feel this; and the conversion of one such 
man as the excellent Nilakantha Goreh, the son of one of the most 
influential Brahmans at Benares—a man who sacrificed everything 
for the sake of Christ—is a sign of the times that ought to be as 
encouraging to our inissionaries abroad, and their friends at home, 
as the conversion of Saul and the sufferings of the early martyrs. 





AGRICULTURAL MACHINERY. 


THERE was no feature in the late show of the Royal Agricultural 
Society at Worcester more striking than the enormous increase in 
the number and variety of the machinery exhibited. Ou a comparison 
of the catalogue with those of former years we find that while in 
1860 at Canterbury there were 3,947 articles entered, the number 
has risen in 1863 to 5,839, or an addition of nearly half the former 
number. And the number of stands has likewise been augmented 
from 212 in the former to 330 in the latter year, being more than 
half as many more. And if we were to go back still further we 
should find a much greater difference. The report of the jury 
appointed to decide on the merits of the agricultural machinery 
in the International Exhibition of last year affords some 
striking facts on this head indicative of the great pro- 
gress made iu the employment of machinery since 1851. Thus, 
in 1852, six firms turned out 270 steam engines for agricultural pur- 
poses ; and in 1861 the same firms sold 898, which was an increase 
of 330 per cent. In 1861 two firms that had no standing as plough 
makers in 1852, sent out 9,509 ploughs. Four firms, that had no 
existence in 1851 as makers of cultivators, made and sold 1,199 of 
these implements in 1861. Three firms, who manufactured 338 
corn drills in 1852, raised the number in 1861 to 703. Four firms 
who, in 1858, sold only 32 reaping machines, in 1861 sold 1,715. In 
1852 six firms sent out 327 threshing machines; in 1861 they sold 
1,084. The horse-rakes rose in the same period from 611 to 1,739, 
from five firms; the baymakers of two firms, from 50 to 721; the 
chaff-cutters, by three firms, from 1,004, in 1855, to 4,905 in 1861; 
and five firms which in 1852 turned out 64 corn-bruisers, increased 
the number in 1861 to 2,680, &c. 

The above statement is quite sufiicient to show that the farmers 
are now fully awake to the value and importance of machinery as 
the auxiliary to labour. We say theauxiliary advisedly ; for it does 
not appear that, in consequence of its use, one single labourer the 
less is employed on the farm; but the facility it imparts for perform- 
ing the work, and that the most onerous part of it, affords time and 
unexhausted physical power to be devoted to other employment, 
which withovt machinery would, in all probability, have to be 
omitted. 

Nor is it the farmer only that sees and feels the benefit of using 
machinery; the labourer himself has become fully aware that it is 
his interest as well as that of his employer that its use should be 
extended to every department of the farm. There was a time, in the 
recollection of many persons living, when the appearance of a 
threshing machine was the signal for a riot, and Captain Swing 
took the affair into his own hands—-to the destruction not only of 
the machine, but of the corn stack with it. Great indeed is the 
change since that troublous period. ‘The labourer has found that 
instead of a reduction in the price of his work, it has advanced, and 
that his moral as well as his physical condition has been improved ; 
whilst the new employment afforded by these complicated machines 
has sharpened his intellectual capacity, and given him new ideas 
that never before entered into his mind. 

The number of reaping and mowiug machines sold this season is 
enormous. One of the largest makers, who has an unlimited com- 
mand of capital, and, one would suppose, of hands, stated to us that 
he could have sold a hundred more than he had done if he could 
have got them ready for the present harvest; but he had been com- 
pelled to decline the orders. And it would appear that most of the 
eminent machinists have been much pressed to get their orders exe- 
cuted in time, and will probably have to disappoint many of their 
customers. 

The admirable facility these machines afford for getting in the 
harvest in a comparatively short period gives them a peculiar claim 
to the attention of the husbandman. A single day’s delay in securing 
a crop has frequently made all the difference between a good and a 
bad quality, a profit and a loss. The physical ability of a gang of 
harvest-men is limited even at that season to a short extension of the 
working hours. A machine that, with the assistance of aman and 
a boy, cuts down from 25 to 30 acres a day, never tires ; but, with a 
relay of fresh men and horses, is as ready to repeat the operation at 
once if necessary. He who has once used it will never in future get 
in his harvest without it. 

This wonderful extension of the use of machinery in agriculture 
is one of the most hopeful signs of the times in regard to that branch 
of our nationalindustry. The fierce competition of the foreign corn- 
growers in the British market can only be met by a decrease in the 
expense, or an increase in the produce of the farm. 

Both these objects may now be secured by the employment of 
machinery, of which the steam-cultivator is the crowning branch. 
Imperfect as the system is at present, and far from fulfilling the 
mission of steam-power in husbandry, two important facts have 
been determined by it: First, the possibility of cultivation otherwise 
than by animal power ; and second, the certainty that, from whatever 
cause, the produce is larger from steam-cultivation thau when the 
land is ploughed by horses. 

It is to the improvement of the system of steam-culture that our 
machinists must direct attention, aud to the extension of its opera- 
tions to other branches of labour. The goal is before them, and the 
object is clearly defined; and it is a question to be solved whether 
the present application of steam-cultivation is to be the ultimatum, 
or whether it is not necessary to give it its full development to an 
extent commensurate with its employment in every other branch of 
industry? When that consummation is arrived at, and not till then, 
the agriculture of England will triumph over all its foreign com- 
petitors.—Mark Lane Express. 





Tue West Inpian Mam Service.—The new West India mail 
contract, which comes into operation next year, has just been pub- 
lished. According to this contract the course of post to St. Thomas, 
Demerara, Trinidad, and Jamaica will be forty-two days; and to 
Colon, Vera Cruz, Carthagena, and Greytown, fifty-seven days. 
The route to Colon is to be by way of St. Thomas, Jacmel, and 
Jamaica, and to Vera Cruz by way of St. Thomas, Porto Rico, and 
Havana, The communication with Carthagena and Greytown will 
be monthly. The mails are to be conveyed from England to St. 
Thomas in fourteen days nine hours, to Colon in nineteen days six 
hours, to Tampico in twenty-three days ten hours, and to Demerara 
in eighteen days eighteen hours. The penalty for delays is £50 
every twelve hours, and the premium for less than contract time is 
£25 every twelve hours. Ali old packets required for the new con- 
tract must be ready for survey on the 15th of December next, and 
all new ones by Ist January next, or a penalty of £10 per day will 
be inflicted on the Royal Mail Company until the ships are ready. 
The coaling stations for the packets are to be Southampton, St. 
Thomas, Jamaica, Havana, Granada, and Colon. 
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ON THE STATE OF CARBON IN CAST IRON. 

ne following paper, by William Crossley, F.C.S., has appeared in 
the Chemical News :— 

I have long been of opinion that anything throwing light upon 
the chemical constitution of cast or wrought iron anc steel is of 
great importance, and I submit the following considerations, which 
are partially supported by experiment, as tending in this direc- 
tion. : ; 

In analysis of cast iron the carbon is generally shown in two 


out, and one of the crucibles removed, which was labelled No. 1. 
The fire was again lighted and urged, and again allowed to cool, 
and another crucible was then removed, and labelled No. 2. The 
third was again treated in a similar manner, and then labelled 
No. 3. 
My object in melting in carbon crucibles was to prevent access of 
air to the melted iron; if any air did succeed in passing through the 
crucible it would be deoxidised by the carbon of the crucibles. 

The button of iron found in No. 1 crucible was coated on the out- 


| side with “ keech,” or kish, as the graphite is generally called. 


states—viz., combined and uncombined; combined as a fusible car- | 


bide, uncombined as graphite disseminated throughout the mass of 


the iron ; and, according as the graphite or the carbide predominates, outside, and, judging from the fracture, it might be called “ No.” 4 
i> ’ ’ ? s—] rani 
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we have grey or white iron. The white is said to owe its peculiar 
properties to containing but little graphite and much carbide. The 
grey, on the contrary, contains but little carbide and much graphite, 
or free carbon. 

I don’t know why these views should be held, never having seen 
any reason given. They are the views, however, generally held, as 
may be easily shown. 

In the Chemical News for Saturday, January 31, 1863, ina paper 
on the Chemical Constitution of Iron, &c., by General Sobrero, of 
Turin, the following passage will be iound :— 

“, The cast iron is agitated until the moment it solidifies ; 
for this reason, carbon cannot crystallise separately, but remains in 
combination, hence white iron results.” 

F. A. Able, Esq., in a lecture at the Royal Institution, April, 27, 
1860, says :— 

“ In looking at these specimens of cast iron, you will be at no loss 
to discover a very considerable difference in the appearance of most 
of them—indifference which is borne out by fully as great a varia- 
tion in their physical properties and chemical composition. Here is 
a very dark specimen, with glistening fracture, containing a con- 
siderable portion of carbon ina peculiar condition—in the gra- 
phitic form, as it is called.” f 

Miller, in his “ Inorganic Chemistry,” p. 879, says:— 

“In many varieties of cast iron the carbon exists in two distinct 
forms—oue portion being chemically combined with the metal, the 
other mechanically diffused through it as graphite—the scales of 
which may be distinctly seen with a magnilying lens when the 
surface of a newly fractured bar is examined ; these scales remain 
unacted upon when the metal is dissolved in dilute acid.” 

I have frequently had occasion to examine samples of grey iron 
with a lens, and never yet have I seen the scales here referred to; 
and | believe if grey iron be carefully examined, it will be found to 
be made be made up, not of iron and graphite, bat of crystals aggre- 
gated together, and containing carbon and iron chemically combined. 
When iron is acted upon by dilute acids, as shown by Calvert, the 
carbonaceous matter left possesses the same form, and occupies 
the same bulk, and, in fact, has the same appearance in every respect 
as the iron from which it has been obtained. 

But, for the sake of argument, we will suppose that in grey iron 
the carbon is really as graphite ; and here at once a difficulty meets 
us. How is it that grey iron is more fluid than white iron? In 
grey iron we have almost 9 pure iron (which is very difficult to 
make fluid at all) merely mixed with carbon. In white iron, on the 
contrary, the carbon is chemically combined, and we all know how 
much more fluid melted carbide of iron is than iron free from carbon. 
How is it, too, that the graphite does not separate when the iron is 
in the fluid state? The graphite itself is infusible, and its specific 
gravity much lower than the iron in which it floats, one would think 
that it would separate from the iron and rise to the surface. ‘here 
are those who answer these questions by saying that iron is capable 
of dissolving graphite when it melts, and again liberating this 
graphite when it cools, while others say that a carbide of iron is 
formed when the iron melts; this carbide is again decomposed on 
cooling. 

I think I can prove that neither of these explanations can be 
correct, or, indeed, any other where it is assumed that the carbon 
exists in the two states, combined and uncombined. First, let us see 
how far the theory that the graphite, when the iron melts, is con- 
verted into a fluid carbide, holds good. Before doing this, however, 
let me draw attention to the fact, that iron made from the same stone, 
and under nearly the same circumstances, whether white or grey, 
contaius about the same total percentage of carbon For instance, 
the carbon determined by combustion in three samples of grey and 
three of white iron gave the following results :— 
Average. White. 











Grey. 
Carbon 3 94 ) 
392 >35-91 per cent. 
rate) 


” 
Difference ... ... .. . ‘U4 per cent. 

We will assume, now, that these irons are melted. The white is 
already a carbide; the grey is converted into one by melting. Here 
we have, then, two irons in the fluid state both containing the same 
quantity of carbon, yet one more fluid than the other. Let them 
cool and solidify. How is it that one separates graphite and the 
other does not? Not only this, but we actually know beforehand 
which of the two will liberate the graphite, or, in other words, be 
the greyest. If this theory be correct, surely graphite ought not to 
be separated in the one case and notin the other. 

2. The theory of solution. This, I think, is even more untenable 
than the one already referred to. Faraday has shown that iron is 
capable of combining with 6 per cent. of carbon. Very few com- 
mercial irons contain more than 4 per ceut., and, if a portion of this 
be uncombined, I cannot understand the iron dissolving without at 
the same time combining with it, much in the same way that a solu- 
tion of chloride of iron, and containing an excess of iron, will dis- 
solve more iron by uniting with this iron to form more chloride. 

There is an experiment mentioned by Carey, I believe repeated by 
Wylde, and confirmed by myself, where a little sulphide of iron is 
added to melted grey cast iron; the iron immediately changed to 
white, with the liberation of graphite, which rises at once to the 
surface of the iron; and I hold that if this graphite had been merely 
mechanically mixec, and yet unable to separate, separation would 
not have occurred on the addition of sulphide, for the quantity 
requisite is not sufficient to produce any material change in the 
physical properties of the iron while in a fluid state. 

We will now look at these questions, assuming, first, that there 
are two carbides of iron, and that cast iron is a mixture of the two, 
with an excess, perhaps, of metallic iron, or of iron alloyed with 
silicium, calcium, manganese, &c. The one carbide is grey and 
soft, the other white and hard, and for reasons explained hereafter 
we must suppose the grey to be a higher carbide than the 
white. We can now easily account for the non-separation 
of the graphite when grey iron is melted, the grey appearance 
being due, not to this substance, but to a fusible compound of carbon 
andiron. But it may be said that graphite does separate when the 
grey iron is melted. Admitted: but how small a percentage of 
the total carbon present separates in this manner; and this quautity 
can be accounted for as resulting from the decomposition of the 
grey carbide; in fact, this brings us to one of the principal pro- 
perties of grey iron, viz., its instability. Like some of the complex 
compounds known in organic chemistry, very slight changes are 
sufficient to effect its decomposition. This is shown by the liberation 
of carbon when a little sulphide of iron is added to it while in the 
melted state, also by its non-production excepting when the furnace 
is in the very best working condition; very sudden changes of 
temperature, too, may effect its decomposition. In many ot their 
properties the grey and white carbides of iron may be compared 
with the two compounds of carbon and hydrogen C? H* and Ct H4, 
How much more stable is the lower carbide than the other; and 
how readily is the latter decomposed with liberation of carbon, and 
formation of the less highly carbonised compound. 

For the purpose of testing some of these views by experiment, I 
broke four pieces from a pig of very grey iron, and putting three of 
these in separate plumbago crucibles, each crucible was covered and 
coated with fire-clay, and then put into a wind furnace, which was 
gradually urged to a white heat. ‘The fire was then allowed to burn 


Average. 











= 3°87 per cent. 








When the button was split, the fracture showed it to be “No.” 3 
iron. 
The button of iron from No. 2 crucible had less graphite on the 


‘on. 
The button from No. 3 erucible was “ mottled,” or “ No.” 5 iron; 
it was quite free from graphite on the outside. 

Thus, by melting No. 1 once, “No.” 3 iron was formed j 


| melting a second time, “No.” 4 iron; and a third timd, “ No. 





iron. 
I explained these changes by supposing that in the first melting a 
small quantity of the grey iron had been decomposed and a little 
graphite liberated ; in the second melting more graphite separated, 
but the graphite liberated from the first meliing had again united to 
form the white carbide; in the third melting ail the graphite which 
had previously separated again combined, and “mottled” iron 
resulted. 
1 afterwards determined the carbon in the buttons of iron, and 
the results obtained appear to confirm the above views. 
They were as follows :— 
Iron before melting, carbon . ee 
Ist melting .. oc «2 «2 ¢ oo oe es 





2nd_sé,, eT ey 
3rd ~ ~- cae. Se a0.c6 «os. on, EOP. oe 
The low results obtained in No. 1 is accounted for by the graphite 
liberated in melting. In No. 3, the graphite had again comvined, 
hence this discrepancy is not seen. 
Another fact, which seems to support the view that the carbon in 
grey iron is chemically combined is the loss of carbon in the form of 

















volatile carbides of hydrogen ; when iron is acted upon by acids, no | 


matter how grey the iron may be, or how large the crystals, there is 
always some loss in this manuer, besides a liquid oily substance 
formed, which floats on the surface of the acid. 

In conclusion, many writers mention the fact, although I have 
never tried the experiment myself, that by exposing a bar of wrought 
iron toa high temperature in a current of coal gas, it is impossible 
to convert it into grey iron. Now, if grey iron contains large 
flakes of graphite disseminated throughout its mass, I would ask 


how these flakes can possibly euter the pores of the bar and get | 


into its interior in an experiment of this kind? 1 can understand 
the outer coating of iron acting asa carrier of combined carbon inthe 


inner portion, and by this means the bar of iron increasing in size | 


and assuming a crystalline form ; but I cannot understand a flake 
of graphite being first formed on the outside, and then forcing its 
way into the interior, changing the properties and form of the bar. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 

STEAM FIRE 

Siz,—Being unable to witness the trial of steam fire engines at 

the Crystal Palace, and desirous of satisfying myself as to the capa- 

bilities of the different engines, | worked out the enclosed table, not 

with a view to dispute the decision of the committee, but to ascertain 

and compare the quantity of water thrown per square fvot of heating 

surface, and per lb. weight of the whole machine, I have deducted 

the time of raising steam in all cases, and also delays when the time 
lost by them is given. 








ENGINES, 


As Mr. Olrick gives it as his opinion that Messrs. Shandand Mason’s | 


engine threw 15,000 gallons, instead of 12,917 gallons, given in the 
oflicial report, 1 have calculated accordingly aud put the results in 
parentheses abov e those got from the official report figures. 

July 29th, 1863. M. O. A. H. 
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PROVISIONAL SPECIFICATIONS, 


Sin,—Some time ago you drew the attention of your readers to 
the subject of provisional specilications, and while indicating the 
great importance of the subject you expressed a hope that the ques- 
tion as to the legal requirements of these documents would be 
authoritatively settled at an early yeriod, as the present difference of 
opinion on the point among profes:sional men was rather perplexing 
to patentees, 





Now, it may interest some of your readers to be told that the 
question is at this time pending in two cases—one in the Exchequer 
Chamber, and the other in Vice-Chancellor Wood's court. 

It may on this account, perhaps, appear somewhat injudicious for 
me to offer any rema:ks on the subject at present, but I may ex- 
plain that it is not my intention to refer to the cases in question. 
This would be to act prematurely. I only intend to notice a few 
principles relating to provisional specifications, with a view of 
guarding pateutees against being led away to their prejudice by 
arguments Which they may have heard recently urged at the bar. 
I do not wish to impute unsoundness to such arguments, but at the 
same time I do fear that some patentess require to be cautioned 
against a too ready acceptance of an argument thet appears to 
favour their own case. They are liable to forget the important dis- 
ay to be drawn between the words of an advocate and those of 
a judge. 

What, then, is a provisional specification? In the terms of the 
statute it is “a statement in writing deseribing the nature of the 
invention” on account of whieh a patent is applied for, But what 
is the nature of a patentable invention? Its essential characteristic, 
that by which it is identified and distinguished from all that has 
preceded it. This is the thing to be desevibed im a provisional 
specification, What is here meant, however, will become more 
evident by reference to au illustration ; and for this purpose, as I am 
ouly alluding to principles relating to the document, it may be con- 
venient to take the well-kuown specification of Betts’ patent for 
making capsules; although being under the old law, there was no 
provisional specification im that case, 

My reasou for choosing this specification for the purpose is, that 
the ultimate construction of it by the Lord Chancellor met with a 
general acquiescence both iv the profession and beyond it; and my 
object at present is toshow that what the Lord Chancellor pronounced 
as the effect of Betts’ specification was just that which ought to 
have been predicable from the terms of the provisional specification, 
had there been one in that case. 

In comparing the invention as disclosed in the specification with 
that in a prior specification (Dobbs’), his lordship said “ the one 
(Dobbs’) was a mere general suggestion, while the other (Betts’) is 
a specific definite practical i#vention.” The respective natures of 
the two inventions are distinguishable the one from the other. And 
yet, as another judge said—* The general fact stated by Dobbs does 
include the specitic process indicated by Betts.” But then it 
was the specific process that was indispensable to success. It was 
seen to be not a mere limitation of the former invention when the 
facts were duly considered. It was then seen to have a positive 
character, as involving av improvement in the manufacture. Hence 
it appears that a wide provisional specification, embracing the state- 
ment in Dobbs’ specification, would not have desoribed the nature of 
Betts’ invention. 

Now | submit that we have here a principle of extensive applica- 
tion to provisional specifications. I venture to aflirm, as matter of 
principle, that whenever, as in Betts’ case (and such cases are now 
frequent), the real use of the invention consists in the special mode 
of its limitation of some antecedent suggestion forming a portion of 
the public knowledge, the nature of the invention described in the 
provisional speciticaticn ought to be such as would indicate such 
special mode of limitation. 

Many patentees are inclined in practice to repudiate this idea. 
But it does not seem to occur to such persons that their provisional 
decuments are withheld from public view on the faith of their 
describing therein the natures of their respective inventions with 
accuracy and reasonable clearness; and that if it became a common 
practice to insert only a general statement covering other inventions 
besides their own, it would not be long before provisional specitica- 
tions would be opened to the public to the great injury of bond fide 
patentees. Wituiam Spence, Assoc. Inst. C.E. 


50, Chancery-lane, W.C., 5th Aug., 1863, 


TAYLOR'S CARDING ENGINES. 

Tus invention, by James Taylor, of Staleybridge, relates to 
mechanism to be used for the purpose of stripping the carded fibrons 
material from the card cylinder termed the “ doffer” in carding 
engines, and it consists in the application to the “ doffers” of carding 
engines of a combination of a roller and concave straight edge 
or surface. The roller rotates against the concave straight edge 
or surface which is pressed slightly against the periphery of the 
roller for the purpose of giving it sufficient adhesion to take hold of 
and strip the material from the card surface of the “doffer” and 
carry it past the concave straight edge or surface in the form of 
an endless fleece. ‘I'wo rollers working together have been used for 
stripping fibrous material from the doffers of carding engines, but it 
is obvious that the point of “ nip,” or point of contact between such 
rollers, cannot be placed so near the surface of the doffer as by an 
improved combination by which the uip of the roller and concave 
straight edge or surface is brought practically close or touching the 
card surface of the doffer. 

Fig. 1 is a sectional elevation of the mechanism, and Fig. 2 a 
plan view of one end of the same. A, framing; a, part of a doffer; 
6, delivery rollers, through which the sliver passes when removed 
from the doffer, The roller c and concave straight edge or surface d, 
are carried by fixings ¢, one at each side of the engine. ‘These 
fixings are provided with slots and adjusting set screws ¢*, by which 
they may be moved to and from the card surface of the doffer, and 
they are also provided with screws e*, by which they may be firmly 
secured wheu adjusted. ‘These fixings e form the bearings for both 
the rollers c and the concave straight edge or surface d. ‘The roller 
c can turn freely and the concave straight edge or surface d can 
oscillate freely on its axis d'. The roller e will strip and drag the 
fibrous material from the doffer and between itself and the concave 
straight edge or surface d when slightly roughened, but from a number 
of experiments it is preferred to flute itin the manner shown, as it acts 
most satisfactorily whenso fluted. That portion of the concave straight 
edge or surface d in contact with the surface of the flutes should be 
made to fit as accurately as possible to the curve described by the 
tops of the flutes. The flutes of the roller may be adjusted so as to 
touch the points of the teeth of the card, but it will remove the fibrous 
material satisfactorily even when ata distance of about one-eighth of 
an inch from the points of the teeth. It is preferred to make the 
flutes of the form and size shown, because they more effectually 
remove small pieces of leaf and dirt, which, when the flutes are fine, 
tend to accumulate at the point of nip between the concave straight 
edge or surface and the roller. The roller ¢ may be made of iron, but 
steel is best, and the concave straight edge or surface should be of 
cast iron. The concave straight edge or surface d is pressed against 
the roller by weights d? hung by links d® upon the arms d‘, pro- 
jecting from the concave straight edge or surface. The pressure 
required upon the roller c is but slight. Upon the upper side of the 
rolier ca“ clearer” / is placed; it is formed by preference of metal 
not too heavy, and is covered on its concave side by flannel or other 
suitable material. ‘Lhe clearer“ rests upon pins /' in the fixings ¢ 
(one at each end), so as to be able to rise if the roller ¢ should 
happen to “lap” or become covered with fibrous material. Some- 
times small “ lumps” or pieces of dirt will collect at the nip of the 
concave straight edge or surface d and roller c, and are kept back 
and prevented from passing with the fibrous material. For the 
purpose of releasing such small lumps the arms d‘ from the concave 
straight edge or surface d are made to project so as to form handles 
d‘*, so that the attendant when passing can lift the handle slightly, 
and thus the lumps of dirt will be released and will pass along with 
the fibrous material. ‘To prevent the concave straight edge or 
surface d from being moved too much, by lifting the handle d** so as 
to press against and damage the card surface of the doffer, au adjust- 
able set screw e' is used to place a limit to the ascending movement 
of the handle. ‘he rollers ¢ may be driven by any convenient 
arrangement of mechanism ; it is preferred to drive it by an endless 
band, as its surface speed and that of the doffer need not be exactly 
equal: in fact, the mechanism operates satisfactorily when the 
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surface speed of the roller ¢ is either a little greater or a little less 
than the surface speed of the doffer a. 

Fig. 3 is a side elevation, and Fig. 4 a front elevation, showing | 
generally the application of the mechanism to carding engines. 

A represents the framing; g, the main card cylinder; a, doffer 
card cylinder; and} the rollers which deliver the “ doffed sliver.” 
It will be seen that the roller c is driven by a band g' passing round 
a pulley c' on its axis, and one upon the axis of the main card | 
cylinder. Sometimes (but rarely) the fibrous material, from the 
accidental presence of some gummy matter, will lap upon the 
roller c, and if this takes place, and the material accumulates upon 
the roller to any considerable extent before being observed, it may | 
damage the card surface of the doffer; to provide against 
such an accident it is preferred to make a gap in the fixings 
¢, forming the bearings of the roller c, as shown in Figs. 
5 and 6, which leaves the roller c¢ free to retire from the 
card surface as the material accumulates. The driving band 
is sufficiently slack to permit the extent of movement required. 
A stop e* is arranged to prevent the arm from descending too low 
(see Fig. 5). The weight of the roller will be sufficient to keep it in 
its correct position, but, if required, springs may be added, so as to 

ress upon its bearings. Instead of a flat clearer 4, as shown in 

‘igs. 1 and 5, a cylindrical clearer # may be used, arranged to 
rotate in bearings in the fixings ¢, and so as to be capable of rising; 
and this clearer may be driven so that its surface will move either 
slower or faster than the surface of the roller c, or in an opposite 
direction to it, by an endless band from the axis of one of the deli- 
very rollers 6, as shown in Fig. 6. 

Figs. 6 and 7 show modifications where the concave straght 
edge or surface d is made into a lever where the mass of material at 
one side of its fulcrum d! is made to preponderate over that on the 
other side, so as to give sufficient pressure against the roller without 
detached weights. Fig. 6 shows the adjusting screw e*, to prevent 
the end in contact with the roller ¢ from touching the sur- 
face of the doffer a. The modification shown in Fig. 7 is one 
in which the concave straight edge or surface d is made of 
—_ metal, so as to conform more easily to the surface of the 
rolier c, 








DAVIDSON’S TELESCOPES FOR FIRE-ARMS. 


Tutsinvention, by David Davidson, of Woodcroft, near Edinburgh, 
consists of certain improvements in the construction of telescopes, 
and in the arrangement thereof in combination with fire-arms, 
and lies the requirements in the method of taking aim, con- 
sequent upon the improvements which have recently been made in 
the construction of the rifle, and the great extension of its range. 
One part of the invention consists of the following improvements in 
the coustruction of telescopes to be used in combination v.ith fire-arms 
before mentioned :—The field bar of the telescope is furnished with 
two slides moving at right angles to each other, and worked by 
screws, each slide carrying across hair or line, one of such lines 
thus being horizontal, while the other is vertical. The horizontal 
line is for minute adjustment of the telescope in elevation, the 
vertical line being for allowance for side wind. The intersection of 
the lines when adjusted gives the aim. This improvement is 
applicable to the telescope, whether the latter be fixed to the rifle or 
other piece in the manner hereinafter described, or in any other 
manner. 

Fig. 1 is a cross section of the field bar at the focal point, showing 
the vertical slide carrying the horizontal line. The slide a has a 
fine screw } at its upper end, and a square pin c at its lower end. 
This slide is dropped into the groove in the field bar made to receive 
it, through a slot cut in the tube of the telescope. It is worked into 

sition by means of a milled nut d, which nut is keptin its place 

y ® strap e held to the tube by screws. When the milled nut is 





turned, the horizontal line is raised or depressed for the different | 


elevations which are marked on the square pin C projecting through 
the lower side of the tube. The slide for the vertical line is exactly 
similar to that for the horizontal one, but set at right angles to it. 
The moving of the vertical line by the last mentioned slide gives the 
required correction for side wind. Fig. 2 is aside view of the part 
of _ tube of the telescope where the last described arrangement is 
made. 


rv ®. : . . . 
The other part of the invention consists of improvements in 





arranging and fixing telescopes of whatever kind in combination 
with fire-arms, and is especially applicable to rifles and other 
small arms. ‘I'he telescope is applied at the side of the piece, so that 











when depressed for the long range it clears the muzzle of the barrel. 
The body of the telescope is euclosed in a metallic tube, on which 
are fixed two collars, one at the object end of the telescope, and the 


| other about 5in. from the eye end thereof. The collar next the 


eye end is constructed with a neck furnished with square projections 
or lugs, the saidneck entering a corresponding hole inthe escutcheon 
plate of one of the lock screws, the lugs taking hold of the inside 
of the plate on the collar being twisted. A joint is thus formed in 
which a sufficient amount of elevation or depression can be given 
to the telescope. The collar at the object end of the telescope is 


| furnished with a quadrant, which latter presses against a plate of 


metal inserted into the stock of the piece at about ten inches, or at some 
other convenient distance from the breech. A screw furnished with 
a milled head passes through the stock under the barrel, and through 
the before-mentioned plate of metal, and by means of a milled nut 
on the end of this screw (the head of which screw takes hold of the 
edge of the quadrant) the quadrant can be clamped securely at 
any required angle. Figs. 3, 4, and 5, are views of the front 
collar with quadrant 1; Fig. 3 is a front view, Fig. 4 a side view, 
and Fig. 5 an oblique view in perspective; Figs.6 and 7 are 
front and side views of the collar near the eye end of the tele- 
scope, showing the neck G and ae nang edges m, m; Fig. 8 is 
a view of the telescope with the collars attached. The eye-piece 
pulls out to focus, and is furnished with an india-rubber shield 
or buffer to prevent in jury to the eye. Fig. 9 is a view of the 
part of the rifle to which the telescope is fixed. To fix the telescope 
it is necessary to hold it at right angles to the piece with the object 
end uppermost, and in this position to enter the neck g of the collar 
at the eye end into the hole f of the screw escutcheon plate. The 
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telescope is then twisted a quarter of a circle, so as to bring the 

uadrant i (on the other collar) to press upon the plate / let into 
the stock. When so twisted, the lugs m, m, on the neck of the 
collar at the eye end, take hold of the inner face of the escutcheon 
plate (see Fig. 11, showing a cross section of the stock at this point), 
and draw the telescope tight to the piece, while the edge of the 
quadrant at the other end is seized by the overlapping head & (Figs. 
9 and 3) of the clamping screw /, shown in cross section in Fig. 10. 
On the flat head & of this clamping screw (which is flush with the 
7 ledge of the quadrant) is a fine line or arrow. When the zero 
of the quadrant is brought to correspond with this line, the axis of 
the telescope is by construction exactly parallel to the axis of the 
barrel of the piece, both in the horizontal and vertical plane, and the 
telescope may be securely fixed in this position by a turn of the 
milled nut n, Fig. 10, at the end of the clamping screw 4 This 
zero of the quadrant is for aim at point blank, or before the 
bullet begins sensibly to drop. To give elevation at the longer 
distances, the clamping screw is unclamped, and the object end of 
the telescope is depressed, until the division on the quadrant 
marking the elevation for the particular distance required comes 
exactly to coincide with the arrow on the head of the clamping 
screw, and then the quadrant is clamped, and the rifle is ready for 
use at that distance. If, after a trial shot, it is found that a little 
elevation more or less is required (instead of attempting tomake the 
correction by moving the quadrant), the cross line in the field of the 
telescope is moved up or down, as the case may require, by the 
milled nut d, Fig.1. Again, should the shot from the influence of 


the wind strike to either side of the mark, correction is given by | 








means of the other milled nut 0, Fig. 1, working the horizontal line, 
as already described. In Fig. 9 the telescope is represented attached 
to the rifle, and fixed for the 1,000 yards range. 

The telescope admits of being used without the arrangement, by 
which the outer tube is made to move up and down for the different 
elevations. For example, if a telescope of small power and large 
field is used and fixed to the side of the piece in any secure manner, 
so as to clear the muzzle when looking through it at the object, 
sufficient scope is obtained for giving any amount of elevation up to 
a very considerable range without depressing the telescope itself, 
but by simply raising or depressing the cross line within the tele- 
scope, the amount for the various ranges being marked on the square 
pin c at the end of the slide a, Fig. 1. 

The advantages of this invention are as follow :— 

1. By means of the telescope, constructed and arranged as described 
error of aim ‘is, practically speaking, annihilated. 

2. It enables a rifleman to search out and aim at an object which 
cannot be detected by the naked eye. 

3. While on the piece it does not interfere with the use of the 
ordinary sight, and it can be taken off or put on in a moment. 

4. In aiming at long ranges, instead of having to raise the eye 
and lift the cheek from the stock, as with the ordinary sights, the 
— continues to press the stock, and the eye is very slightly 
raised. 

5. It piaces persons with short or defective vision on a par with 
those possessing the best sight. 





Borer Expiosions.—A boiler exploded, on Saturday week, at 
North Wheal Basset; the engineman was killed. 

THe Wetsn Coat anp Iron Traves.—The Colliery Guardian 
states that in the Newport district the coal and iron trades are in 
about the same state as last reported. Mr. Thomas Brown, late 
managing partner of the Ebbw Vale Company, has purchased the 
Cwmtillery Collieries and property, from Mr. John Russell, and as 
the new proprietor is well known for his business qualifications, 
there is no doubt entertained but that the works will be carried on 
with spirit for the future. The Risca Collieries have re-commenced 
working, and a Portuguese contract has been secured which will 


| keep the works going for some time. At Swansea there has been a 


good demand for Welsh iron, and some good commands have been 
executed at fully the advanced rate. Fresh orders have also come 


~~,—--- | in rather freely of late, and should the somewhat brisk demand for 


bars and rails continue for a few weeks, one should not be surprised 
to hear makers “ feel their way ” for another advance of 2s. 6d. per 
ton. In fact, an advance to this amount has been already spoken of 
in some quarters, but those connected with the larger works, and 
most conversant with the present state of trade and its future pros- 
pects, do not think it would be prudent to demand any rise in price 
for some time to come. The coal trade has received a considerable 
impetus during the past week or ten days consequent upon the 
large arrivals of ships, which are now being rapidly ladeu. The 
new line of railway between the Aberdare and Merthyr coal district 
and the port of Swansea is now in full operation, and proves very 
valuable in the ready facilities which it affords in the quick despatch 
of vessels. At Cardiff the iron trade is not in quite so promising a 
state as was the case a fortnight ago, and the confidence then felt 
has been slightly shaken. ‘The causes of this change may be easily 
explained, and it will be at once seen that although the upward 
tendency of prices has not been followed by a further practical 
advance, yet no complaint ought to be made as to the position of 
the trade. After the receipt of the first intelligence of the uninter- 
rupted advance of the Confederates in their invasionof the Northern 
States, a growing feeling prevailed that peace was not far distant, 
and this naturally gave an impulse to the iron trade. Besides this, 
the inquiries from the home and foreign markets were on the in- 
crease, the strike in South Staffordshire had sent several orders to 
the district, and there were other circumstances which impelled one 
to the belief that a substantial advance might be looked for. An 
advance did take place, but not, perhaps, to the extent anticipated, 
and the increased quotations are still maintained, but, as sta 
before, not with such firmness as was evinced two or three weeks 
since. The continuous hot weather has interfered with the water 
supply at some of the works, and considerable inconvenience has 
been the result. The coal trade remains without any material 
change to record, and there is an average business doing. A good 
— of ships have arrived of late, and freights oversea are 
ower. 
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TO CORRESPONDENTS. 


Notice.—A SprecraL EpItion of THE ENGINEER ts 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 





L. B. S.— We have no knowledge of the experiments. 

. A. S. (Sheffield).—An anonymous recommendation does not count for 
much. 

I. M. T.— We do not know where to look for a description of Gustafson's nail- 
making machine, 

J. T.—Address the engineers in Great George-street ; their names were men- 
tioned in the notice. 

READER AND SUBSCRIBER.— Ie are unable to put you in communication with 
the Russian naval authorities. 

W. T. (Norwich).— We do not think it is probable that you will be mistaken 
for the patentee referred to. 

O. and F. W. (Dusseldorf).—We know nothing of the patentee’s address 
beyond that given win the description of the machine. 

T. E. M.—You state that your mercurial pressure is jfire-sixteenths of a 
pound per square inch, while your sketch shows a column of 1}in., or § lb. 
J. S. (Birmingham).— We see nothing in your “ report ” worthy of publica- 

tion. We should be glad to receive and publish a more careful produe- 


n. 

G. P. (Anzin).— We do not quite understand what information you require 
—whether it be relative to hydraulic cranes, per se, or to their application 
torailway stations. 

Cc. W. W. (Crook).—The same idea has been ofien suggested, and, we believe, 
patented, Do you not perceive the difficulty in removing the driving wheels 
when necessary ? Should you write us again, may we ask you to take a little 
more pains with your MS, ? 

A Mecuanic.— With any gorernor making 40 revolutions per minute, the 
plane of revolution would be 22in. below the joint, or aper of cone, supe 
posing only the arms to be longer than 22in., which they should be— say, 261n. 
or 28in. For 47 revolutions, the height from plane of revolution to apex 
of cone would be about 16in. 

L. 0.—You surely do not suppose that, when the steam was moving at the rate 
of 1,473ft. per second. its pressure would be 25 1b. per square inch. If the 
steain be measured at its original density of 25 lb. per square inch, 600 cubic 
Jet per hour would probably be the extent of the discharge. Please recon- 
sider the matter. The velocity of 1,473ft. would be that of the steam on 
attaining atmospheric pressure. 


Your aliowance for friction in the 
pipe is also much too small. 
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Yearly (including two double numbers), £1 11s. 6d. 
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METROPOLITAN RAILWAY COMMUNICATION, 


THE committee, appointed in the last Session, on railway 
communication in the metropolis, have recorded their un- 
qualified opinion as to the superiority of underground 
railways as compared with those at or above the street 
level. Judging from an average receipt of nearly £2,000 
weekly upon the 3} miles of the Metropolitan Railway, the 
public have also testified their approval of the subterranean 
system, with all its deficiencies. This amount of weekly 
traffic appears to have been literally created by the under- 
ground railway, for the receipts of the General Omnibus 
Company still continue at their former rate of from £12,000 
to £13,000 weekly. It would be instructive to know how 
far the internal traffic of the metropolis could be developed, 
for this would be the starting point in the consideration of 
railway extension among us. Of a population of 2,800,000, 
it would appear to be every way probable that 500,000 are 
in a position to pay, on an average, 2s. each weekly for 
conveyance from one part of the metropolis to another. 
Here are £50,000 weekly, equal to one-half of the receipts 
of the London and North-Western Railway. Of this, the 
omnibus companies secure, perhaps, £20,000, the boats 
£5,000, the cabs £10,000, and the railways £5,000, leaving 
£10,000 weekly still undeveloped. e omnibuses are 
generally wretched contrivances, slow and dear; the cabs 
are somewhat faster, the average fare for a single passenger 
being, however, about 6d. per mile; while the boats, 
although cheap, are, except in fine weather, the embodi- 
ments of discomfort. It is not improbable that, were a 
comprehensive system of metropolitan railways carried out, 
a weekly traffic of £40,000 might be secured, and that 
without absolutely extinguishing the cabs and omnibuses. 

The report of the parliamentary committee, and the 
popularity of the Metropolitan line, will soon bear fruit in 
the shape of a vast extension of underground railways 
infra London. Schemes of this kind, involving a capital 
of £35,000,000, are, we learn, being put ir form for early 
parliamentary action. Wherever there is an omnibus 
route there, it would appear, it is resolved to have a 
railway. Of the latter we may expect to see 30 or 40 miles 
soon placed under construction, and, as engineers, we thus 
have the prospect of abundant employment. The system 
of subterranean railways is sure also to be taken up in 
other cities, and especially abroad. Paris needs lines of 
this kind, and even Berlin and Vienna will require them. 
The people of New York, too, are beginning to consider 
the matter of a great trunk line under the surface of Man- 
hattan Island, upon which that city is built. 

Adopting, then, the principle of underground communi- 
cation for urban traffic, we have still to consider how far the 
mode of conducting it may be improved. The smoking, 
reeking engines of the underground line between Farringdon- 
street and Paddington ought to be reformed altogether. 
Compressed air has been proposed, but from its low specific 
heat, and the difficulty of confining any considerable 
quantity, it is not likely to answer. If any atmospheric 
system be adopted, it will, we should say, be that of the 





Pneumatic Despatch. Thatcompany, already,working a con- 
siderable sented traffic through a tube 33in. in diameter, is 
poe down another 54in. in diameter, and 23 miles 
ong, through which trucks loaded with mail bags may 
be whisked at any required speed, up to 50 miles an hour, 
although half that speed is much more likely. ‘The advan- 
tages of the atmospheric system, where the carriage fills the 
tube, and moves in obedience to a slight exhaustion of the 
air in front, are obvious enough. Collision and running off 
the line are impossible. The tubes, say 9ft. in diameter, 
would be small affairs as compared with a railway tunnel of 
at least three times that diameter. The moving power 
would not be carried with the train, to which, in steam- 
worked lines, it now adds great resistance. The Evers- 
holt-street and Euston Station section, now open, is 
worked, for a distance of 600 yards, at the rate of 25°7ft. per 
second, or, say, 17 miles an hour. This, of course, is fast 
enough for mail bags, but a contemporary, apparently 
assuming that it is the utmost speed attainable, astutely 
observes :—* ‘The company now talk of trying the experi- 
“ ment on nearly 24 miles or 10} times as far. We wish 
“ them every success for their enterprising spirit, but if in 
“an atmosphere whose pulsations in an ordinary tempera- 
“ ture fly about 1,200ft. a second, they can only realise a 
“speed of 253ft. a second or about a 47th, in round 
“ numbers, of the 1,200, what speed would they expect to 
“ get in a like tube 104 times as long of the same gradient 
“ and the friction of a tube above 10 times the length?” 
Upon this kind of reasoning, the locomotive engine might 
be made to appear a singular failure. For high-pressure 
steam will rush into the atmosphere at the rate of about 
2,000ft. per second, whereas the pistons upon which high- 
pressure steam is employed seldom move faster than loft. 
per second, or one 200th of the full velocity of the steam. 
Were the speed of the piston and that of the elastic medium 
the same, no power whatever would be exerted. 

The successful working of the Pneumatic Despatch Com- 
pany’s 54-in. tube will soon direct attention to the merits 
of the system for passenger transit. It requires only me- 
chanical elaboration to bring this mode of conveyance into 
successful competition with steam locomotion. 

In the meantime, portable reservoirs of hot water, under 
pressure, ought to serve a better purpose than the locomo- 
tive engines now employed on the underground line. We 
are aware that Mr. Fowler has made some experiments with 
the view of using what may be called “ hot water locomo- 
tives,” but we do not think that their capabilities have 
been fully ascertained. The hot water reservoir should 
be at least 16ft. long and 4ft. in diameter, giving 200 cubic 
feet capacity, corresponding to say 54 tons of water, at 
say, 400 deg. temperature. This would afford steam at 
about 235lb. per square inch, and a pressure of upwards of 
50 1b. per square inch would remain when the temperature 
had fallen to 300 deg. The amount of steam expendable 
in this fall of temperature would represent nearly or quite 
100-horse power for a space of half an hour. The water 
in the reservoirs would be re-heated, at the end of the stages, 
by steam from boilers working at upwards of 235 lb. pres- 
sure. The whole system, probably, might be carried out at 
a less working ‘expense than that of ordinary locomotive 
power, while the advantage to passengers would be consi- 
derable. Steam, even if breathed in a dilute mixture with 
air, is far less injurious than the carbonic acid inseparable 
from the best regulated combustion, to say nothing of sul- 
phurous fumes and smoke. ‘These questions, however, are 
exclusively matters of engineering detail, and that 
of the general adoption of underground railways is not 
likely to depend, to any considerable extent, upon their 
solution. 

Whatever further means there may be for economising 
the first cost of underground railways, they are, in their 
present form, far more economical than any other proposed 
system of metropolitan railway construction. The Green- 
wich and Blackwall Railways were once considered to 
have reached the maximum of cost, but the Charing-cross 
line, of which the capital account for 2} miles already 
stands at nearly £3,000,000, affords a still more extra- 
ordinary example of railway expenditure. As compared 
with the Charing-cross line, the underground railways will 
possess great advantages, to say nothing of the avoidance 
of the unsightly works which the over-house lines are in- 
flicting upon the metropolis. If it wereupon grounds of taste 
and propriety alone, we should prefer any system of town 
railways which spared us the boiler-iron architecture now 
looming over so many of our principal thoroughfares, 


ECONOMICAL LAND ENGINES. 


THE old pumping engines, fixed at the brink of deep 
its, could only reach their work through a long lever or 
am. Through sheer force of habit the beam was after- 
wards retained in rotative engines, and its useless weight 
is still inflicted upon many modern prime movers. No 
reason urged in support of the beam, as a part of a steam 
engine, will bear investigation. Although the beam is 
usually accompanied by the parallel motion, the latter may 
as well be applied to the direct-acting engine, whether 
horizontal or vertical. If the parallel motion have any 
advantage the beam cannot, therefore, oe credited with it. 
The object being to transmit the force, acting in the 
piston rod, to the crank pin, it certainly appears 
more sensible to employ one joint than un, espe- 
cially where, with four joints, as many tons of extra 
useless metal are commonly employed in an engine of 
30-horse power. With the beam, of course, supposing the 
main centres to be at the middle of its length, the whole 
ressure upon the piston is doubled on the plummer blocks. 
he arc of motion may not be great, but why have “ main 
centres” at all? What, we ask, is the beam for? We are 
not, of course, referring to pumping engines upon the 
Cornish plan. But what single purpose, other than that of 
increasing the first cost of an engine, does the beam serve 
in other situations? There is one, and but one, argument 
in its favour, which is this: It permits of balancing the 


— and piston rod by the weight of the connecting rod. 
ut what is the advantage of this? will be asked. Really, 
we do not know, further than that the engine, if single, 
may be less likely to stop on the centre than would 





be the case if a vertical direct-acting engine were 
employed. Ifthe engine were horizontal it would not, in 
any case, be more likely to stop at one part of the stroke 
than another, when steam was turned off. Even beam 
engines often do stop on the centre, and, where single, 
means are generally required for getting them off at start- 
ing The fact that the connecting rod balances the piston 
and piston goes, therefore, for little. But, it may be 
said, if this balance is not obtained, the weight of the 
ny and its rod will be added to the steam pressure on the 
own stroke, and virtually abstracted from it on the up 
stroke. This is very true, but the fact is of no importance. 
The area of the piston rod partly compensates for the in- 
equality, and the rest may easily be equilibrated in the 
adjustment of the valves, soas to cutoff earlier on the down 
stroke. There is neither gain nor loss in this. “ Well 
“then,” it may be said, “ it is important to have the shaft 
“ near the foundations, and the beam permits of this.” Yes, 
but, as has been already observed, the main centres are 
mounted high in air, with a considerable strain upon them, 
—twice that upon the piston rod. This strain may be 
avoided, and the shaft still kept low down, by employing 
the horizontal engine. 

But it is a tedious task to anticipate the arguments of 
those whose ideas are not well grounded in first principles. 
For anything will serve as an argument. Thus it is some- 
times said that “ power cannot be advantageously exerted 
“ in a horizontal direction!” We should feel that we owed 
it to the intelligence of our readers not to argue a state- 
ment like that, and with this conviction it is probable that 
we shall allow many arguments in favour of beam engines 
to pass unanswered. We ought not, however, to leave any 
opportunity for misconstruction, and we deem it right, there- 
fore, to deny, without reservation of any kind, that any 
substantial advantage attaches to the beam engine as com- 
pared with direct-acting engines. On the contrary, it is 
chargeable with at least one serious fault. The mass or 
weight of the beam prevents the attainment of the speed 
at which the piston ought properly to work, say, 60Oft. 
per minute, and thus it is that we have beam engines 
working at from 200ft. to 250ft. of piston per minute. By 
expansive working, it is true, a heavy beam may be worked 
without shock at a much greater spe¢d, just as the beams 
and dead weight of Cornish enginés are lifted, perhaps, 
10ft. in a second, stopping by exhausted momentum. But 
as steam engines are ordinarily worked it would be useless 
to think of vibrating a beam, of from 3 to 6 tons, sixt 
times a minute through a distance of 5ft. or 6ft. at each 
vibration. Thus, at 250ft. per minute, a 50-in. piston, 
with all other parts of the engine in proportion, is required 
to perform the work for which a 34-in. piston should be 
competent. ‘The “ Allen” engine, which attracted so 
much attention in the late International Exhibition, is now 
working regularly at Messrs. Easton, Amos, and Sons’ 
factory, at 165 revolutions, or 660ft. of piston per minute. 

For high speed engines it is important to have large 
ports, and, where expansion is employed, not to counter- 
weight the reciprocating parts, but to allow them to give 
off their momentum, at each stroke, in work. An engine 
working steam of given pressure in a cylinder of given 
diameter requires, of course, exactly twice as large ports at 
a speed of piston of 600ft. per minute as at 300ft., for 
exactly twice as much steam has to be admitted in a given 
time. Larger valves, of course, require some means of 
diminishing the friction, but there is now a great variety of 
valve gear for fixed engines, whereby large and rapid opening 
is obtained with but little power. As for counterweighting, 
beyond the weight of the revolving parts, no engine ought 
evertorequire it, for the momentum of the reciprocating parts, 
got up, at the beginning of the stroke, by a corresponding 
easing of the strain upon the crank pin, should be expended 
during the last half ot the stroke in increasing the useful 
force upon the crank pin. In this way, the momentum of 
aheavy beam is not always objectionable, although its weight, 
referring each half to its own centre of gravity, is, of course, 
as much a “reciprocating weight ” as that of a crosshead, 
yet no one, perhaps, has proposed tocounterweight a beam. 
in a horizontal engine, working ———— the heavier 
the crosshead the better, at least within a somewhat distant 
limit. For not only does the weight of the crosshead serve 
the purpose, to some extent, of the dead weight of the 
pump pole of a Cornish engine, but where the crank is made 
to turn in the proper direction, so as to throw the constant 
pressure due to the angularity of the connecting rod, in an 
upward direction upon the guides, the weight of the cross- 
head will assist in counteracting this pressure. 

Aclass of motors, therefore, which deserves extensive 
favour, is that of high-pressure condensing horizontal 
engines, working at 500ft. and upwards of piston per 
minute. In many cases where there are important lines of 
overhead shafting to drive, vertical engines (like the wall 
engines, for example, at Messrs. Beyer, Peacock, and Co.’s 
locomotive factory at Manchester) are perhaps preferable. 
Except, indeed, as it relates to circumstances affecting the 
choice of foundations, or the position of the driven shafting, 
the position of a steam cylinder is‘of very little consequence 
It should serve equally well, whether horizontal, vertical,- 
or inclined, although, under most circumstances, more can 
be said in favour of the horizontal than of any other 
arrangement of engine. 

It should not be forgotten that, at a high speed of piston, 
or,rather,an increased number of revolutions, the inequality 
of motion of a single engine may be less than that of an 
ordinary double engine at slow speed. With an engine in 
which the governor regulates the expansion instead of 
throttling the steam in the steam pipe, an almost absolute 
uniformity of motion may be obtained with a single engine. 
For a single 20-in. cylinder engine, with 4ft. stroke, and 
working at 60 revolutions per minute, up to 300-horse 
power, a fly wheel 16ft. in diameter, and having 7 tons of 
iron in its rim, will ensure almost absolutely equable motion 
if the admission of steam at each stroke be controlled by the 
governor, instead of partaking of the ordinary effects of 
wire-drawing. ‘Thus regulated, single horizontal engines 
will serve every purpose of cotton spinning, flour milling, 
and paper making, and a fortiori every other purpose where 
extreme regularity of motion is not so desirable. 
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STEAM NAVIGATION IN 1862. 


Tue annual return of the registered steamers on the Ist January, 
1863, giving, as in former years, the official number of the vessels, 
their owners’ names, tonnage, and horse-power, has recently been 
issued by the House of Commons, As contrasted with the year pre- 
ceding, the numbers stand thus :— 





1862. 1863. 
Number of vessels .. .. . ee ee 2,079 2,192 
Register tonnage (exclusive of engine-room) .. 494,895 535,596 
Gross tonnage (including engine-room) «. .«. 758,377 $10,538 


This exhibits an increase of 113 steamers, of 52,161 tons, which is 
less than the gain of 1862 over 1561, and of former years. The war 
in America has stimulated the building and sale of steamers, while 
it has diminished the profits of the commercial steam marine of the 
country. Last year emigration resumed its activity, and exceeded 
the departures from our “shores of 1861. ‘The emigration returns 
from the United Kingdom for the past six years give the following 
totals :— 


Years, Year. 
1857 4. oe oe oe 212,875 1869 oe oe ve oo 128,469 
W858 we oe oe oe = NG, 972 1861 2. «. oe «- 91,770 
1859) oe oe oe ee «(120,432 W862 ce ve co oe 221,214 
As shown in January last, the steam shipping participated in this 


increase to a considerable extent, and now the American steamers 
have commenced to run at cheaper fares, there will be an extensive 
business done in this line. The year 1862 showed a movement in 
our imports and exports which, considering the disturbance in trade 
by the civil war in the States, was most gratifying, and wee, © to be 
thoroughly understood, must be read in figures, as here given : 


Computed value of Declared value of 





Years. Imports. en 
1859 .. se oe oe ce oe oe oe KV 30,411.58 
1860 .. oe ce oe ee ee 35,891,2 





2 ompors 
124,137,812 





1968 oe oc ce ee 
Se 





In point, therefore, of tonnage, there has been a steady gain in the 
aggregate for the past and previous years, for the excess of imports 
more thar balances the loss in exports. The value of the gold and 
silver imported and exported during the four years just quoted was 
as follows :-— 

Gold and Silver Co'n and 


Years. Bullion Imported, Exported. 
3850 20 oe co co oo £90,070,156 co oo cv 

1860 10 ce oo oe S9.078,106 2 a 

I8GL 4. 2c ee ce oe 18,747,045 oe ee ee 

BOGE co. co ce ce ce «(SEGUE STE nc te cc 





The greater portion of this bullion has been conveyed by steam- 
ship, and 1862 must, therefore, have been a good year in freight for 





specie. Next to the carriage of gold and silver, probably the con- 
veyance of cattle gives the next best employment ror steamers. This 
trade does not gain that extension which was anticipate The 


number of cattle imported from foreign countries fluctuates from year 
to year, but there is no improvement to note over the year 1853. To 
illustrate the val ie of this trade, and to draw a comparison, we must 
resort again to figures, for they are more suggestive than words, and 
comprehensible at a glance :— 


Oxen, Bulis, Cows, and Sheep and 
Years Calves Imported, Lambs, 
| a, a, TS 85,677 oo ee ef © ee 
1860 oc ee ce ee co 104,560 oe eee on ae 
ISéL oo ec ce ec coo 107,006 vo oe te oe we 
BOE we ce ce ce ce |=6(8F,86F ce te 08 te oe 





value of the cattle in 1862 was £1,301,620, ait 
LHI BL. 


The computed 
sheep and lambs £ 
To give a further idea of the extensive character of steam naviga 
tion and its rapid progress, we may contrast two years’ tonnage of 
steam vessels entering and clearing with cargoes or in ballast: — 





Cleared. 
Britis sh. 


Entered. 
British. 
1,017,635 .. 
2,645,126 .. 


Foreign, 
Vi4,G47 oe oe 
8,314 oo ee 








The British steamers employed in the home and foreign trades in 
1862, exclusive of river vessels, numbered 1, of 461,793 tons, 
and were manned by 27,816 men, exclusive of the masters. If we 
calculate the cost of our steamers in hull, machinery, and equip- 
ment, at £40, the estimated value of the British commercial steam 
marine on New Year's-day was £32,421,520. © Another ten millions 
may be added to this for yards, spare stores, and machinery. 
Probably fifty million sterling has been expended on ste amships 1m 
one way or other; but, grand as this total may sound, it is nothing 
as compared with the capital raised and expended in about twenty- 
six years for railway purposes. Up to the 31st December, Lx62, 
there bad been laid out ou railw ays, by moneys raised in shares and 
loans, £362,327,338. In England and Wales 7,820 miles had been 
completed, in Seotland 1,626 miles, and in Iveland 1,423 miles, or a 
total in the United Kingdom of 10,869 miles. The average expen- 
diture on these lines has exceeded thirteen millions sterling per 
annum, and the increase of steam navigation must have assisted 
very materially in finding the traflic to pay the dividends on this 
stupendous capital. 

One steamship, it has been held, is equal to five sailing vessels, from 
the rapidity of her voyages; so that, if we deduct the steam from the 
sailing tonnage of the country, and then multiply the steam tonnage 
by five, the work done by sailing vessels will nt be found equal to 
the steam. 

With the exception of « few large screw steamers added to the 
list in 1862, there is nothing to call for particular observation. Lron, 
it will be seen by the following, is slowly but surely superseding 
wood, thongh there is a reaction setting in for buil ding ships of iron 
rames and wooden planking. 











3 vessels buiit of steel. 
» iron 
17 +» Wood 
The ships and tonnage ¥ were thus dis tributed or owned at the 
ports enumerated :—- 


On the Ist of January there were 


” 





” ” 





Steam Vessecs ReeisrereD iN Enauanp. 








Ships. Tons. Ships, 

London.. .. .. dv 340,369 | Lowestoft .. .. oa 
Aber ystwith en = wos 888 Maryport .. . 4 ° 
Arundel .. ,. Be ae 77 Midulesborough., 19 
Berwick we? oe a ed 67 Milford  « 1 se 
Bideford... » es 130 Newcastle .. .. 149 .,. 
Boston... oe ee Wee had 126 Newhaven .. .. 1 ae 
Bridgewater ae 3 e 83 ee oe S ss 
ae ee 7,458 oe ee 1. 
Caernarvon oe ee 27u P lymouth eo oe «6D lw 
Cardiff? .. .. «. » ex 2,050  Poole., ee E se 
Uarlisle.. .. 4. Dea 1,694 — uth” ee 2 ws 
Chepstow ., .. a i382) Prestor a + 
Chester... cc es eS 3,708 once ee 0 1 oe 
Clay tie ak sae pest {9 | Rochester .. . ») 
Cowes .. .. ° @ ae 344° Rye ee ee 1 
Dartmouth... 6 ? 312 | Si Ives... ., ws 1 
ea S ee 4.0 Scarborough ee : “s 
Exeter .. . BS” aie i Bally .» se es 1 .. 
Falmouth ie shields.. ., 4. 137 
Faversium..  .. Das Shields, South ..0 19 .. 
Flectweod .. oe D .o6 Shoreham .. .. 1. 
Gainsborough 2.0 10. Southampton ..0 36 
Gloucester - S Stockton .. .. 1d ee 
Goole se oe oe WW. Sunderland «« BB oc 
Grimsby .. « 13 4 we ce se WD lus 
Hartlepool .. Z oe Teignmouth ee er 
Hartlepool West. 14. Weymouth.. .. 10 .. 
Mull we we ce 73 op Whitby ee S ow 
Ipswich oe oo 90 .. w hitehaven ee 3 
Lancaster 1, 2. 10 2, Wisbeach .. 4. 5 ., 
Liverpool .. .. {62 .. Workington ., 1 ae 
Lianelly .. .. S és 369 | Yarmouth ,, IZ aw 











| —Mitchell’s Steam Shipping Journal. 











~ ScoTLaND. 

Shins. Tons. Ships. Tons 
Aberdeen .. « 15. 6,815 | Irvine .. se oe 1 oe 44 
Allon .. ce o« 5 oe 441 Kirkaldy .. .. 2 10 
Ardrossan .. «- 2 oe 216 Kirkwall .« «. 1 os : 
Ayr oo 0s ee 4 « 664| Leith .. .. o 65 .. 
Borrowstounness oa 101 | Montrose .. «- 2 oe ‘i 
Campbeltown .. 2 501 Perth .. «- os * é 72 
Dundee.. .. + IB o ~ Port Glasgow .. 8 o 830 
Glasgow ~ — oe oe Stranraer .. o- 2 ws 349 
Grangemouth .. 0 Wieck .. ce ce 1 ee 152 
Greenock .. .. 27 «- Wigtown .. - 1 oe 452 
Inverness «. «« 2 ow 

TRELAND. 

Ships, Tons. Ships. 
Ballina .. «+ 1 io 86] Limerick .. o 4 oe 
Belfast .. 2 os 3 oe 2,516 | Londonderry .. 5 os 
Cork cc cc ec 37 «oe 10,743 | Newry .. «+ oe 5 we 
Drogheda .. «- B os 3,040) Sligo .. oe o- 3 as 
Dubiin.. .. . 60 .. : Waterford .. es a oe 
Dundalk .. ee ee Wexford e+ es S « 
Galway oe ee .* 


WORKING EXPENSES OF FIRE-ENGINES 
IN AMERICA. 











Tue Amoskeag Manufacturing Company publish the following | 


statement, which is sufficiently interesting :— 

In regard to the cost of running a steam fire-engine many people 
have very wrong impressions, being led, by the reports of the cost of 
maintaining them in some large cities when they were first put into 
service, to suppose that the expense must be very great in all cases. In 
these cities a regular “fire brigade” is employed, and the extin- 
guishment of fires is a daily business, and the number of men neces- 
sary to work an engine are constantly employed and paid. But even 





| here, as shown by the reports, the use of steam engines has reduced 


the running expenses of the fire department. But in cities of 25,000 
inhabitants, more or less, where fires occur perhaps not oftener 
than once or twice in a month, the expense of maintaining a steam 


| fire-engine is very much reduced ; in fact, a steamer in such a city 





can be run at a less expense per annum than the usual cost of main- 
taining a hand engine. 

In the city of Manchester, N.H., the fire department consists of 
three steam fire-engines. We ) append below the expense of run- 
ning these engines one year, taken from the city report, and the ex- 
pense of running a hand engine for the same period. The cost of 
repairs is found by experience to be no greater on the steam fire- 
engines than on hand engines. The first steam engine, which has 
been three years in service, has not required a cent to be expended 
upon it as yet. 

A steam fire-engine company is composed of fourteen men, all told, 
one of whom, acting as a driver and stews d, is constantly employed, 
remaining at the engine house with a pair of horses always ready to 
run out with the engine in case of an alarm of fire. The other mem- 
bers of the company have other employments, and turn out only on 
an alarm of fire. 








StTraM Fire-ENGINES, 


Amoskeag oo 06 cf 
Fire King oe 6k oe ee Se 
E. W.H: urrington 

‘The above expense includes pay of members, team expenses, cost 
of gas, wood, coal, and all necessities incident to service. 

The BE. W. Harrington is a second-class engine, stationed in the 
outskirts of the city, and was run cheaper from the fact that no 
horses were kept for it by the city. 

A first-class hand engine company is allowed to number, all told, 
y men, and the members of the company are paid as follows :— 





ee ee. ee? 


fift 


First-Cuass Hanno ENxainy Company, 

Dols. 
1 foreman .. jn ee ee 2 ie Om 25 00 
1 assisiant foremia mn oo 00 ce we ce ee © oe 28 00 
Dolerk .. .s oo se se ce se ce oc ce ee 28 00 
1 steward ® ae ae ae oo ee ° ee 68 00 
45 men, at 18 dols. “each i te 2 se an ak ou OF Sz8 00 
50 men. Total .. ce ve 937 00 


Thy this it will be seen that in a city like M: uchester with 20,000, 
to 20,000 inhabitants, a first-class steam fire- engine can be run at an 





ctric and 





TeLecraPuic Prorits.—The net receipts of the El 
International Telegraph Company for the past half year were 
£39,061, out of which a dividend will be declared of 34 per cent. for 
the six months, and £6,003 carried to the trust fund. 

)—It appears that 
while 2.593 
miles conceded, 


Bewcian Ramways.—(From our Correspondent. 
1,308} miles of railway are now in 
more are in course of constructi 
making a general total of 2,3014 capital required to 
complete this considerable netw ork may y be estimated at upwards of 
£12,000,000. Belgian railways, like those of Eugland, are in too 
many hands, no fewer than 44 distinct administrations at present 
existing. The State lines comprise 3542 miles. 


operation, miles 





Science AnD Art Department.—The report of the Science and 
Art Department for the past year states that 2,543 persons 5 have been 
under instruction in science-classes taught by ce rtific ated masters, 

and besides, about 870 students at Glasgow and Manchester, tau; cht 
by uncertificated masters, have been examined by the department. 
At the examination, held at 55 local centres, 1,239 persons were 
examined, 1,943 papers were worked, and 1,48) The 
students of seven Irish schools, numbering only 874, were successful 
in obiaining 149 prizes and 12 medals out ofa total of 689 es 
and 35 medals. ‘There are now 127 certiticated science teachers, all 


8 





passed, 






a 





educated without any expenditure of public money by the depart- 
ment, except five or six who were trained before the minute was 
passed. A minute has been issued ass i aid granted to 





classe 8, with 
schools, and 
ects art, the 
department consider that the time has arrived whe i] schools 
have become sufficiently advanced in their studics to ena ble e them to 


sses to that afforded to g 
the peculiar nature 


navigation cla 
due regard to 





of 
ene ouraging a sounder system of instruction. 


navig 
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onthe 
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10 















train students for masterships up toacertain grade of competency, 
j and a minute has therefore been passed by which no further 
payments in London will be made to assist students to take the first 
certificate fora mastership. On the other hand, it is vosed to 
revert to the system of scholarships in the central school, which had 
been somewhat prematurely established in the schools of design. 
These scholarships will be open to competition to the advanced 





students of all local schools, and the holders of them wil! have the 
opportunity of making practical use of the collections of the Art 
Museum. In 1862, 8,896 children of poor schools in London were 
taught through the agency of the centra ol. The total number 

of schools of art now open in the United Kingdom is 90. In 
the ceutral schools 15, 908 persous received instruction “a the year, in 





the public schools 71,423. 4,672 payments were made to schools of art 
in respect of results of examin: tious. Payment son resul Its ive forthe 
last ten years formed part of the system by which art masters have 
been remunerated, and the working of the sy is been such 
as to justify its complete adoption ; minutes ordi 

prepared extending the application of this priuciple to all 
struction given in or through the means of 





stem 






These 


schools. 








minutes will also tend to restrict the aid of the State to those classes 
that are unable to provide such education for themselves. In the 
last year 87,3°9 persons were taught drawing through the agency 
of the departm ent, the fees paid wy the m amounting to £18 li. of 








{most 
ssons, 


this sum £ 
wholly artisa: 13 paying not more tha in 6 Fak a we 














Several foreign Governments, from a sense of t the vee of 
the science and art t department on the industria! progress of this 
country, have made caine ution for detailed information of the 
working of the department—a proof that the enlighten i 
| the Prince Consort in founding the South Kensingts 


one of S}in. thi sol metal, t 
| in length, and oft. tin. in breadth, and the « rdJin. of meta 
of the same le ni gth and breadth as the 4}-in. pia 


expense not te exceed that of a first-class hand engine, while in ser- | 


vice it will doat least four times the work. 
In the city of Boston, the comparative cost of running the two 
kinds of engines is as follows, viz :— 
STEAM Fine-EN 





l emgineer ee .e ce ce oe 





1 fireman .. «eo oc 08 c8 ce ef ee « oo ee 

1 driver. +° oo. 60 96 << +. «8 ce 62 eo 

1 foreman of hose : a ee ee ae 

3 hosemen, at 125dols each .. 12 of «2 «8 se oe 

7 men. , 
Total .. oc «oo oe 2,445 00 

Keeping of 2horses .. s. se oe ce ee ce oe ce | LH OU 
Total co ce os eo 276 0 


IIAND ENGINES. 
l foreman .. ce co cc 00 00 06 ce ce 06 8 
1 assistant foreman +} 60° 60 “GR 46 be 86 Ke (6 
cL eae ae ee ee a oe we. oe 
L steward . oo ce 00 ee ee 
leading hosemen, at 135 dols. each eo ee . oe 





men, at 100 dols. each ., ++ ae oe oe 





40 men. 

Here the engineer, fireman, and driver are constantly employed, 
the hosemen have other employment in the neighbourhood, but all 
the company sleep in the engine house. 

Vhen a steam fire-engine is drawn toa fire by the men composing 
the company, the running expenses are of course no greater than 
they would be if the same company used a hand engine.— Mechanics’ 
Magaz ine. 





Trarric Rerurxs.—The traffic receipts of railways in the U nited 


Kivgdom amounted, for the week ending the 25th of¢ July, on 10,843 | 


miles, to £630,160, and for the corresponding week of last year, on 
10,404 miles, to £613,530, showing an increase of 439 miles, and 
of £16,630 in the receipts, 

Miutary Enqinesring.—The 1st Middlesex Engineer Volunteers 
were inspe cted officially by Colonel M'’Murdo on $ Saturday last in 
engineering practice, The corps mustered under the command of 
Lieutenant-Colonel M’Leod of M’Leod, on the banks of the orna- 
mental water, opposite to the island in Battersea-park. The inspec- 
tion cousisted in the formation of a bridge, constructed on barrel 
piers, from the shore across to the island, a distauce of about 90it. 
lhe bridge was composed of four piers, and the whole was com} leted 
and the road laid across in about lh. and 15m., being within tl - time 
allowed in the regul: utions of the service; the lashing of the barrels 
was finished in less than 8m., and the whole of the work was so 
completely and successfully acc complished as to elicit co msi erable e 
praise from the inspe cting -ofticer. When the road was lai 
communication with the island established, tue corps marched over 
in quick time, in order to test the stability of the work. Colonel 
M’Murdo, in his address to the battalion, pointed out the strategical 
advantage of the position chosen for the evening's work, and con- 
gratulated the corps upon the success of its operations. The w orking 

yarty Was under the command of Captain T hompson and Lieutenant 
WV ebber, and the guard of honour under that of Captain Piell. The 
who took considerable interest 

















shores were crowded with spectators, 
in the operations. 





have been appreciated, not only in this kingdom, 
nations. 


Armour PLAtEs.—Some very interesting testing of Nagi 





French ma nuf actured armour-p! ates took place at Por uth on 
Tuesday and Wednesday last, wn ler the superint udence Japtain 
Astley Cc Key, C.b., commanding her Majesty’s gunnery ship 


carried ou in the 
ib. of powder 
e, the plates being 


Excellent, the practice against the plates being 
nawal manuer, With a solid cast iron shot, 

om 2 9ocwt 63-pounder, at 200 yards dis 
b volte 1 on the sides of the ‘Chunderer tz . 
four in number, end comprised two mz anufactured 
Gaudet and C Ou of France; 





fired with 16 
tane 











plate was a 5}-in., from the Millwall Iro: works, for the 
Loft Zin. in length, and 3ft. tin. in, breadth ; i 
bent plate for the Royal Sovere ign’ sturrets, from Me ssrs. Beal 





’s, of the 
















Parkgate Works, Yorkshire, Messrs. Beale a plate, the Millw: ill,andthe 
French 4} ~ were tested on Tuesda y, th rene! in. being reserved 
for trial on the followi The Millwall received eleven 
shots, and was very severely tried by overlappi 1ots at either 


end, but stood the test splendidly, and was considere: 
superior quality. The small cracks exhibited 
shot blows were very insignificant. The metal of wuic 
was built was evidently of very good quality, and it 
Mes: 


by 












was excellent. 3. Le plate Was not quite 
seatel a number of small ¢ and an inclination to open from 
the back—in fact, the weakness generally exhibited by ** bout” plat 


iil, 1 was 
i. turned 


5 
whether bent from the rolls or 
anything but an inferior plate. 


by an after 
Messrs. Pe 


proe Se 


tin G 


1udet’s 4 





















out, as had been anticipated, from its evident carelessuess of manu- 
facture, very unsatisf: sctory indeed, aud fuile i in all the 
conditions of contract as relating to its shot-resisti powers. 
The metal was allowed to be good, but its nufaciure 
was execrable. When examined at the close of the firing, 
iis welding was found to be most impe it had the 
appearance of being a rolled plate, and rolled 4jin. vl ites are gene- 
rally finished by placing four 24in. layers of iron, carefully cleaned 
from all dirt or oxide, together, and then rolling the . mass 
down to the required 44in. The separation of these ayers in 
the French plate disclosed the fact that no care had beeu taken in 
cleaning the surfaces of the four layers of iron, and consequently 


possivic. 4 Jouipare' d 
in Gaudet and 





periect adhesion under the rolls was simply in 
with the 4}in. plate supplied to the Admiralty by P 









































, the one Aa ted on ‘Tuesday is of a vastly inferior character. 
The result of Tuesday's trials placed the three plates tested in 
the following order:—No. 1, Millwall Company, for Agincourt, 
5iin.; No. 2, Beale, for’ Royal Sovereign, 5)in.; No. 3, Messrs. 
Petin Gaudet and Co., 44in., a full allowance being made 
in this classification for the extra inch of metal in Nos. 1 and 
2 plates. No. 3 received in ali 15 shots, distributed, 
three being edge blows, and in two sp ts overlap ng. No.l hada 
diameter of %in., an indent of 2 1-1vin., and a crack Gin. across the 
indent. No. 2 had an indent of 2in. and a cra - long. No. 3 
and 7 just impinged in the circumference of the ts upon each 
other, aud opeved cracks 12in. and Gin. long. N lapped No. 
2 din., and grove the plate’s fractured part in ¢ ilar form w.thin 
the indents into the ship's side 4 6-Liin,, « d the plate’s back. 
No. 1v ov ped upon 2 aud 5d (the last ment 1), aud broke the 
pla urther luto the ship's side, the area of the fracture being lin. 
by 1Uin., nea ing from centre of each blow, in a triaugular form, 
Yiu. at the base by Win. ¢ No. 135 was also : d with 
bad results for the plate’s n, t shot uy full on 
the plate in its centre, ned n n ‘ metal 
away couside rably to the upper alessrs, 1 Ga 3 O51. 
plate was tesie i slowly and carefully r i 1a 
inust triumphant manner—in a in lw n 
full terms of equalily with tl at Li 1S. 
lt received 17 slots iuall. The lamin ed the same faulty 
Welding that the 4}in. of the previous day eahibit +8 
of the plate was uudoubtedly owing the superior quality of the 

| iron, aud not to its manufacture. ‘Ihe trials of thése Irene 


| again prove that the production of a good armour-p 





question of coss between the Adn niralty and the contractors. 
mauulacturers say they cannot supply a metal equal to the French 
iron of Petin Gaudet and Co. at their present average contract price 
for finished plates of £35 per ton. 





se 
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ON THE WAVE OF HIGH WATER, WITH HINTS 
TOWARDS A NEW THEORY OF THE TIDES. 
By Tuomas Caraick, Esq. 

Tne author, starting from a new hypothesis on the relations of 
terrestrial matter to cosmical force, has arrived at the conclusion 
that the tidal motions of ocean surfaces are caused by differential 
action of force centering on land areas. The nature of this hypo- 
thesis, and its relation to those motions, were briefly illustrated from 
the point of view of an assumed nebulous origin of the solar system. 
The author nevertheless declined to endorse the received “ nebular 
hypothesis” as a genetic theory, and adopted its ideas and phraseology 
in his paper solely from considerations of brevity in this incidental 

portion of his subject. : 

Assuming the existence of a diffused nebula, composed of ultimate 
atoms of matter, each having a normal rotation on a fixed axis ina 
uniform direction, and with simple forces of attraction and repulsion 
arising thereout, then, from causes arising out of diverse molecular 
groupings of these atoms and their poles, the nebulous matter in 
condensing upon a centre might take up three successive states, 
constituting the normal types of the solid, liquid, and gaseous 
states of terrestrial science—the solid matter forming a spheri- 
cal nucleus, everywhere covered with a concentric layer of fluid, and 
this overlaid with a gaseous envelope; these varying layers of 
matter being in stable equilibrium at the respective surfaces of 
contact. The force exerted upon such a sphere by another of like 
origin would therefore act by and through the intermediation of 
these three states—-each successive stage of condensation, alike with 
a residual uncondensed nebulous matter of space, thus forming an 
essential link in the chain of gravitative action. But so soon as any 
portions of the solid nucleus emerge above the surface of fluid 
covering, into abnormal contact with the gaseous envelope, a 
differential action of enormous magnitude, centering upon 
these upheaved land areas would be at once originated, the first 
measure of which would be the cosmical value of the latent 
forces by which the fluid state of matter was constituted an essential 
intermediate link between the solid and gaseous states. In the view 
of the author, terrestrial matter in all its phases is now related to 
space, and to bodies in space, iu a manner analogous to that which 
might have resulted from such a hypothetical origin. Not only 
does this matter exist in the three leading states of earth, water, and 
air, but each of the simpler forms of inorganic matter can, under 
given conditions, successively assume the solid, liquid, or gaseous 
state without undergoing auy chemical change. This universal 
threefold relation of terrestrial matter points strongly towards the 
simple hypothesis, that the casual laws which now regulate these 
interchanges of state are the reflex of fundamental laws underlying 
the entire constitution of matter in the solar system. 

Passing over the possible relation of the first land up-heaval to 
the early changes recorded by geology, and to the formation of he- 
terogeneous solids, liquids, and gases, the differential force arising 
therefrom would be the initiating cause in the formation of the en- 
velope of comminuted water or vapour which now encircles the 
whole globe. The vapour-ocean constitutes an intermediate state of 
matter in unstable equilibrium with other states at all surfaces of 





contact. By interactions arising thereout, the simple static 
conditions of force existing prior to land up-heaval are 
now, in the view of the author, partly replaced by 


more complex phases of force; and thus light, heat, electricity, 
and magnetism, which are expressions of these complex 
phases, which have their root in local reactions between unstable 
states of terrestrial matter at surfaces of abnormal contact when 
under the tension of cosmical foree—just as these “ imponderable 
elements” are evoked in the voltaic battery by surface reactions of 
dissimilar solids and liquids in presence of atmospheric tension, 
In short, the ceaseless molecular changes and local motions of 
terrestrial matter would, on this hypothesis, be mainly referred to the 
differential action arising out of land up-heaval. 

Recurring to the “ wave of high water” which formed the special 
subject of the paper, anoiher phase of the present residual of that 
differential action would give rise to the tidal motions of ocean 
surfaces, the perturbative action centering on land areas, and attain- 
ing a maximum value on the shores of those areas. By discussing 
the hours of high water at full and change for the principal places of 
the globe, given in the Admiralty Tide Tables for 1863 (the data 
being first reduced to Greeuwich mean time) the author arrived at 
the following law of the progression of the wave of high water :— 

In all areas in the northern hemisphere the wave of high water 
tends to revolve round the coast in the direction of the hands of a 
watch, and in like areas in the southern hemisphere against the 
hands of a watch. 

Theoretically, this law should hold good in proportion as land 
areas approximate to the circular form, with wide uninterrupted 
ocean spaces all round. Ina perfectly circular area of this kind, the 
differential action would have points of maximum and minimum 
effect of opposite shores at every instant, these together forming a 
nodal line, both ends of which would move simultancously round the 











coast as the moon passed across the heavens, the wave of high water | 


being everywhere, the instantaneous expression of the differential 
force at its nodal point of maximum action. 

By enclosing the continents and land areas which approach 
nearest to the prescribed conditions within one or more circles inter- 
secting the salient parts of the coast, the author showed that when- 
ever any systematic progression of the hour of high water could be 
distinctly traced, that progression is almost invariably in the required 
direction. Owing, however, to the irregular shape of all existing 
land areas, to the impossibility of including some of these in a single 
circle approximating to the coast line, and to the way in which 
some large areas are massed upon others with little or no in- 
tervening ocean spaces, many instances of anomalous results are 
found ; aud yet, when rightly considered in relation to disturbing 
causes, even these tend indirectly to confirm the method of grouping 
the data of tidal hours in relation to land areas as casual centres.— 
Proceedings of the Manchester Literary and Philosophical Society, 
Physical and Mathematical Section, April 30, 1863. 


Tue Exuisition Burpine.—It is understood that the Alexandra 
Park Company have arranged with Messrs. Kelk and Lucas for the 
purchase of the Exhibition building and its erection at Muswell Hill. 

PRESERVATION OF Buripina Mareriats.—At the last sitting of the 
French Academy of Sciences, M. Kuhlmann continued his commu- 
nications touching the preservation of building materials. He stated 
that when the water of mineral hydrates cannot be displaced except 
by a high temperature, or when the substances themselves are anhy- 
drous, tar only penetrates into the fissures, but that in the case of 
fibrous or porous crystals, like those of arragonite, stalactite, X&c., 
the penetration is much more perfect. A topaz or a piece of rock 
crystal will then assume the colour of garnets. A specimen of opal 
kept for some time in boiling tar assumed a smoky blue tint, exactiy 
resembling a piece of opal from Mexico, belonging to the Museum of 
the School of Mines. Metallic oxides and binary compounds, as 
also carbonites, are reduced (decomposed) by boiling tar. M. Robinet 
sent in some remarks ou M. Kuh]mann’s former communications, in 
which he had mentioned the preservation of certain parts of the 
walls of achapel at Biarritz by black paint. M. Robinet stated that 
he had proposed that process thirteen years ago, and had called the 
attention of the city engineers to the extraordinary preservation of 
the inscriptions executed in black paint on the public monuments in 
1792 and 1793. These inscriptions are white now, but still perfectly 
legible, neither the action of the atmosphere nor the scraping cf the 
walls periodically effected having succeeded in effacing them. M. 
Eugene Robert wrote to state that having visited the museum of the 
Ecole des Mines in order to examine the artificial marks which M. 
Desncyers had observed on certain fossils preserved there, the person 
entrusied with the preparation of subjects for the museum had 
frankly declared to him that those marks were the consequence of 
his own awkwardness in cleansing them from the earth; so that 
what M. Desnoyers had supposed to be the work of an antediluvian 
race, turned out to be marks made by modern instruments. 
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| 
Crants of Provisional Protection for Six Months. 
| 


737. HENRY OssuRN® Havenrton, Liverpool, ** 1mprovements in machinery 
for drying and cooling grain and seeds."—A communication from Jesse 
Brown Wheeler and Simeon Losee, New York, U.S.—Petition recorded 
19th March, ‘ | 

992. Hupson Yeapon, Epwin YEADON, and Samuet Yeapon, Stockport, | 
Cheshire, and Joun Yrapon, Leeds, Yorkshire, ‘* Improved healds for 
weaving.” —Petition recorded 21st April, 1863. 

1445, CuarLes Louis VAN Trnac, Tredegar, Monmouthshire, “ A ne 
or improved daily balance book with movable or sliding tickets or slips 
—A communication from Emile Cauderon, Rue de Penthievre, Paris.— 
Petition recorded 11th June, 1863. 

1561. Joun Sainty, Burnham Market, Norfolk, **An improved turnip 
cutter for cutting the last slice.” 

1563. ALEXANDER TWADDELL, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in sizeing or preparing warps.” | 

1567. LovIs ANTOINE MaJoLigr, Stoke Newington, London, ** Improve- | 
ments in apparatus for carburetting gases."—A communication from 
Henry Nordhoff, Nismes, France. | 

1569. WILLIAM CLARKE, Chancery-lane, London, “ Improvements in 
ratus for charging air or gases with combustible vapours.”-—A_ communi- 
cation from Joseph Chapa and Jacques Charrie, Boulevart St. Martin, 
Paris. 

1571. WiLuiAM Lovis Wi ’ 

** Improvements in aday 8 vropelling ccean steain vessels.” 

1573. WILLIAM Epwarp N ron, Chancery-lane, London, ** Improvements 
in printing machinery.”—A communication from Gustave ve: t Liboyer, 
Rue St. Sébastien, Paris.— Petitions recorded 22nd June, 18 

1575, JouN Muxray, Glasgow, Lanarkshire, N.B., ‘* Improvements in ma- 

hinery for making chains or chain cables and rings." 

1577. James ELLison and ABRAHAM RoGeRsoN, Bury, Lancashire, “ Im- 
provements in siubbing, intermediate, and roving fames, in throstles and 
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Dover-street, London, } 

























1579. EMLA 
ford, Yorkshire, ** Improvements in looms for weavin | 

1581. RicHARD ARCHIBALD BROOMAN, Ficet-street, London, ‘‘ Improvements 
in breech-loading arms.”—A communication from Cosme Garcia Sacz, | 
Madrid, Spain. 

1583. WiLLiamM Lovuts WinxANs and Tuomas WINANS, Dover-street, London, 
“ Improvements in lessening the friction of the rubbing surfaces of the 
slide valves of engines and of the journals of shafts,” 


M Fou.tps, Brad- 








arm 

1587. Franz Feicutincer, Cumberland-street, South, Be 
sex, ‘“‘ Improvements in the manufacture of paper applicable for hemor- 
rhoidal complaints."— Petition recorded 28rd June, 1863. 

1589. SAMUEL KNOWLES and RoBert Haywarp, Tottington Mill, near Bury, 
** Improvements in machinery for plaiting and measuring woven fabrics.” 

1596. THOMAS SKINNER, Sheffield, Yorkshire, “Improvements in the ornamen- 
tation of silver, German silver, Britannia metal, electro-plated or other 
p ated goods."—Pititions »ecorded 24th June, 1863. 

1597. ABRAHAM RiPLeY, Brook-street, West-square, Lambeth, Surrey, “ Im- 
provements in the method and construction of a packing, chietly appli- 
cab'e to piston rods, pumps, and such like, and forming the joints of gas, 
steam, or water pipes,” 

1601. JuLes OvARNIER Matutev, Paris, “Improvements in twisting ma- 
chives, particularly applicable to the manufacture of strings, strands, ropes, 
or cables,” 

1607. Joun Heap and Henry BrinsMead, Ipswich, Suffolk, ‘‘ laprovements 
m machinery applicable to thrashing machines, and tor cutting and bruis- 
ing straw,”— Petuions recorded 25th June, 1863. 

1609. WILLIAM CLARKE, Chancery-lane, London, “ Improvements in appa- 
ratus for aerating liquids.” —A communication from Frederic 
Greffier and Paul Dyé, Woulevart St. Martin, Waris. 

1611. WintiaAM Epwakb Gener, Wellington-street, Strand, London, *‘ Im- 
proved ajparatus for placing tyres on wheels, or hooping or ferruling 
generally, while the metal is hot.”—A communicaion from Charles Imhoff 
Passage des Petites Ecuries, Paris, 

1613. Rot Musukt, Coleford, Gloucestershire, ‘‘ Improvements in 
manufacture of iron and steel.”— Petitions recorded 26th June, 1563. 
1617. Epwarp THomMas Hueurs, Chancery-lane, London, ** Improvements 
in couplings for hose pipes, and also in connecting axles to the knaves or 
bosses of wheels.”"—A communication from Edmund Blodget Jucket, 
New Haven, Connecticut, U.S.—Petition recorded 27th June, 1563. 

1621. Cyrus Avery, Craven-street, Strand, London, ** Improvements in 
rotary engives.”—Petition recorved 29ta June, 1803. 

1623. FRepgrick Jonxs DUGGAN, Bristol, Glouces 
methods of connecting lamp chimneys and other g 
the burners of lamps.” 

1627. Joun HENRY JouNsoON, Lincoln’s-inn-fields, London, * Improvements 
in machinery or apparatus for moulding or shaping pottery ware.”—A 
commu ion from Robert Marcher, New York, U.S. 

1629. CHARLES HENRY GanDNER, West Harding-street, Fette 
**Improvements in lithographic and zincographic presses,’ 

1631, SamunL COLE, Moseley, Worcestershire, ** Improvements in clasps or 
fastenings for securing brooches, solitaives, and other dress ornaments.” 

tition recorded 30th June, 1863. 

Joun Buakk, Accrington, Lancashire, “ Improvements in apparatus 

for reducing and regulating the pressure or quantity of steam and in dis- 
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shire, “ Improved 
3 or shades with 
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| 1812. Joun B 


181s. 
| 


| 

1535. Epa@ar Brooks, Birmingham, “ Improvements in breech-loading fire- | 
gravia, Middle- | 

| 


Jean | 


and apparatus for boiling and cooking.”—Petitions recorded 16th July’ 

1863. 

. Emits Aucay, King-street, London, ‘‘ An improvement in gas burn- 
ers.”—A communication from Adolph Bay, Molenbeek, Belgium, 

1800. Grornee Frerevsson WILSON and Grones Payne, Sherwood Works, 
Battersea, Surrey, ** Improvements in the manufacture of soap.” — Peti- 
tions recorded 17th July 1863. 

1806. George Munpock, Porismouth, Hampshire, ‘ Improvements in the 
construction of steam and vacua gaugey.”—Petilion recorded 18th July, 





WILLIAM Simpson and Joun Huron, Northampton, “ Improvements 
in the manufacture of hollow cutting tools.” 

BexJAMIN Brassey and JAMES Hare@reaves, Ashton-under- 
vashire, ** lmprovements in machinery or apparatus for sizeing 
and drying yarns and fabrics.” 
inky and WiLLiAM Henry Baitey, Albion Works, Salford, 
* Improvements in apparatus for tue prevention of boiler ex- 


18s. 








Lancashir 
plosions,” 





| 1814. WituiaM Henry Gever, Wellington-street, Strand, London, “ Im- 


provements applicable to inland nvavigation.”—A communication from 
Charles Jacques isaac Troll and Frangois Jacques Mercier, Rue du Fau- 
bourg St. Marin, aris. 

1816. FReDERICK AYCKBOURN, Moreton-street, London, ‘* Improvements in 
air and water beds, pillows, bolsters, and cushions,” 

Kopert WEARE, Northwood, Stoke-upon-Trent, Staffordshire, “ Im- 
provements in water clo-ets, commodes, siop pails, and other Lke appara- 
ratus or utensils.”"—Petitions recorded 2th July, 1863. 

IS24. CHARLES STEWAKT DUNCAN, Inverness-road, Bayswater, Middlesex, 
“ Improvements in the means of and apparatus for heating, melting, boil- 

evaporating, and otber useful purposes.” 

26. JAMES ENGLEBUKTT VAKNER, Coleman-street, London, 

ments in the manufacture of umbre:las and parasols.” 

1828. RICHARD ARCHIBALD LDROOMAN, Fieet-street, London, ** Improvements 
in watches and ovher timekeepers.”—A communication from Adrien 
Philli a, Switzerland. 

18230, WiLLIAM NAYLOR, Queen’s-road, Dalston, Middlesex, ‘‘ Improvements 
in safety valves, and in apparatus connected therewith,” — Petitions recorded 
2ist July, 1863 

832. Perer Roruwett Jackson, Roll 

provemen's in machinery tor rolling hoops and tyres." 

1838. Isaac Peenin, Birmingham, ** An improved danger signal to be used 

op ritie artillery and other practicing grounds,”—Petations recorded 22ud 











“« Improve- 


Is 








ing Mills, 


Salford, Lancashire, “ Im- 
" 





J , 186 
1834. GuorGe Davies, Serle-street, Lincoln’s-inn, London, “An improvement 
in revolving fire-arm — A communication from Christian Sharps, 
Philadelphia, Pennsylvania, U.S. 
1848. WILLIAM CLARK, Chance:y-lane, London, “ Improvements in saddles. 
—A communi no Jean Etienne Poll, Boulevart St. Martin, Paris. 
Petitions recorded 23rd July, 1863. 


Invention Protected for Six Months by the Deposit of a 
Complete specification. 

1816. Moritz Mutsen, P West Brompton, Middlesex, ‘‘ An im- 
proved apparatus tor regulating the speed of tains on railways, and in 
assisting tue locomotive engine and train in ascending and descending 
inclined planes.”"—A communication from Carl Schouberzky, St. Peters- 
burg, Kussia.—Deposited and recorded 23rd July, Lov3 
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Patonts on which the Stamp Duty of £50 has been Paid.’ 
1859. Freperick Henry Treviruick, Guildford-road, Clapham, Surrey, and 
Rich skp Jonks, Botolph-lave, Londun,—Dated 3ist duly, Loo, 
1856. JouN GoucuEr, Worksop, Noitinghamshire.—Dated lst July, 1860, 
19v0. GroRGs JEPrRINS, Norwich.— Dated 6th August, 1560, 
1874. BaxsaMin ARNOLD, East Greenwich, Rhode Island, U.S.—Dated 8rd 
August, 1500 
IssU. SAMUEL Stacey SkKirvon, 78th Regiment.— Dated 3rd August, 1860. 
1805. James Hieeins and (THOMAS ScurrisLy Wrirwouti, Salford, Lanca- 
shire ed 4th august, 1500. 
MAS WetR, Swaliwood Manor, Uttoxeter, Staffordshire.—Dated 
ust, 1560. 
1919. James Fisuoine, Davin 
wkburn, Lancashire, —Datec 


—Da 


and BexJsamMin CROASDALE, 


WuiTTAKeR, 
1 1500. 


1 Sth August, 





Patents on which the Stamp Duty of £100 has been Paid. 
Joux Kwow.es, Calow,and WitLtaAM Bextor, Brimington, Derby- 
shire. —Dated zyth July, 1856 
1820. WinaiaM Woon, Monktull, near Pontefract, Yorkshire, and Mattusw 
Sain, Heywood, Lancashire, — Dated 1-t August, 1550. 
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198+. EpwakD ALFRED Cowrek, Great George street, Westminster, —Dated 
26th August, 1550. 
Erratum. 
751. For ** WiLttAM BickerToN” read “ RicHARD BickERTON.” 








tices to Proceed. 


| 655. Winaiam Joun Cuarr, Nantyglo Lronworks, and Naruaniny Coats, 


charging the water of condensed steam froim cylinders, pipes and other | 


vessels.” 
1635. 


WILLIAM SNELL, Clement's-inn, Strand, London, ‘‘An improved 


waterproof material."—A communication from Jules Wiese, Rue de , 


l'Arbre see, Paris. 

1637. CowP Puirrs Coes, Southsea, Hampshire, ‘‘ An improved method 
of and apparatus for working guns in vessels and forts, and discharging 
them under water.” 

1639. Joun Henny Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in coating or covering metal sheets with metals or alloys, and in the appa- 
ratus employed therein.”—A communication from Xavier Florentin 
Girard, Paris 

1641. Tuomas TAYLOR, Wandsworth, Surrey, “ Improvements in railway 
breaks.’ —/’etitions recorded Ist July, 1863. 

1645, JAMES JOHN SUEDLOCK, Vinceut street, Westminster, ‘* Improvements 
in wet vas meters.” 

1647. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements 
in the preparation of materials to be used in the purification of gas for 
illumination— Petitions recorded 2nd July, 1863, 

1652, Cuarurs Martin, Brentford, Middlesex, ‘Improvements in the 
treatment and preparation of materials for the manufacture of paper.” 
1655. Rogert Davison, Loudon-street, London, “Improvements in ma- 
chinery far decorticating and cleaning cornand other grain.”—A communi- 

cation from Louis Basilide Sulpice Poissant, Amiens, France. 

1657. Hexry BrinsmMzap, Ipswich, Suffolk, “ Improvements in cooking 
apparatus.” inte . 

1659. Hamicton Smirtey Warner, Trinidad, “ An improved mode of and 
apparatus for treating or preparing megass and other substances to be 
used as fuel.”— Petitwns recorded 3rd July, 1863. 

1661. Joun CAMERON MacDonaLp, Waddon, near Croydon, and Josrri 
CALVERLEY, George-street, Peckham, Surrey, ‘Improvements in the mauu- 
facture and application of printing apparatus.” ; : 

1662. MipHet Emite Eytu, Boulevart de Strasbourg, Paris, “‘ An improved 
rotative engine.” ai 

1663. Joun McDona.p, Ashton-under-Lyne, Lancashire, ‘* Certain improve- 
ments in jacquard looms.” - : 

1665. Jos1ai Grimson, Leicester, “Improvements in shuttles for weaving 
narrow fabrics and in mounting and fitting them to the battens.” ] 

1669. ALFRED NoRMAN, Clarendon-road, Notting-hill, Middlesex, ‘* An im- 
proved apparatus for fanning or for agitating air.” 

1671. Gror@e ALLAM Barrett, WILLIAM EXaLL, CHARLES JAMES ANDREWES, 
and ALFRED BARRETT, Reading, Berkshire, Joun LEAKEY Bowllay, Mod- | 
bury, Devoushire, ** lmprovements in the arrangement and construction 
of fixed and portable combined thrashing machines,”—Petitions rv corded | 
4th July, 1863. ; 

1674. WituiAM Bripers ApAMs, Holly Mount, Hampstead, Middlesex, | 
“ Improvements in wheels and their tyres, axles, and axle boxes.” —Pelition | 

recorded 6th July, 183. | 

i 
| 
| 
| 




















1696. Joun Grsson, Ormand Quay, and SAMUEL TrvuLock, Ric WARD Trt LOCK, 
WILtiaM TRULOCK, Essex Q vay, Dublin, * Improvements in breech-load- 
ing fire-arms.” 

1702. WituiaM Epwarp Newroy, Chancery-lane, London, “ Improvements 
in the construction of locks and fastenin —A communication from 
Randolph Foster, Sing-Sing, New York, U.S.—Petitions recorded 8th July, 











863. 
re Horatio NeLson KiNG, Milsomestreet, Bath, “ An improved mode of 
and apparatus for producing spectral illusions on the sta < 
1750. RicuarD ARCHIBALD BkooMAN, Fleet-street, London, ** Improvements 
in sizeing or gumming warp and weft threads.”—A communication from 
Stanislas Vigoureaux, Paris.— Petitions recorded 13th July, 1863. 
1776. Curistian CLEMM, Dresden, Saxony, Germany, “ New employment | 
of magnesia and its combinations in manufactures.”—Petition recorded loth | 





July, 1863. zs a ak 
1780. “SAMUEL Ayer Coorer, Lower Chapman-street, St. George’s East, 
London, ‘‘ An improved packing case to contain bottled beer, wine, or any 
other liquid in bottle.” 


1786. GEORGE Rap, Stoneham, Hampshire, “Improvementsin the means of ; 





“improved armour plates for 
tructures in which armour 
ed vth dlarch, 1863 


Serowy lronworks, Moamouth-lire, 
Vessel>, turrets, targets, and other 
plates are or may be used. "—Petilion recor 3 
737. HeNky OsroURNE Havonrox, Liverpool, ** Improvements in machinery 
lseeds.”—-A communication from Jesse 


orts, 


(37. 
for drying and cooling gram at 
Brown Wheeler and Simeon Lo New York, U.S. ees 

740. CuAKLES Weusrer, New Kadford, and WitLiaM Foroie, Nottingham, 
** Improvements in apparatus for the purpose of clearing out the mterior 

when on fire or otherwise.”—/'etilions recorded 









of foul chimneys or flues 
19th March, 1863 : 
13. Ricuanp Coucumay, Noblo-strect, St. Martin’s4e-Grand, London, “ Im- 
provements in arwicies or means for supporung of carry lug ladies’ parasols, 
"—Petitwon recorded 20th March, 


bays, or other articles or appendages 
1563. 
762. Henry Hancock, High-strect, Southwark, Surrey, “* A new and com- 
, and iighting, especially appli- 





bined range for making yas, cooking by g 
cable for ships.” 

766 JULIA kYLEs, George-street, Portman-square, London, ‘‘ Improvements 
in cheffonier bedsteads.”—Petitions recorded 23rd March, 1863. 

769. JAMES REILLY, Barrack-svreet, Hulme, avd WiLuiaM MARTIN, Man- 
chester, “ lusprovements in lub.icating hor mital shatting and bearings 
¢fail descripuons.”— Petition record: 12:th March, \863. : 

781. CHARLES Monson, New Maven, Connecticut, U.s., “ An improved 

ravitation engine.” 

72, Ricuakd AnMiTAGE, Huddersfield, and Cuarurs Senior, Dead Waters, 
near Huddersticld, Yorksuire, “* Improvements in meats or apparatus for 
stretching fabrics.”—~/’etitions recorded 25th March, 1805 

787. LoUls CurisTorLEAU, Boulevart de Strasbourg, Paris, “ Improvements 
in fire-arms.” 

79). MicutasL Leorobp PaRNeuh, Strand, London, ‘‘ Improvements in 

and in the method of adjusting their spindles.” 

792. WiiiiaM Jounson, Warwick-square, London, “ improvements in 

pocket books, purses, wallets, and bill cases."—Petitions recor ded 26th 
March, 1°63. ; : as 

$.2. Wuiam Mituinoron Moraax, Kidderminster, Worcestershire, “Im- 

provements in coating metals, and in machinery aud apparatus employed 











the construction of locks, 








in coating metals.” 

£03. RicuakD ARCHIBALD BROOMAN 
in machinery for scourmg wor ! r 
Chardet, Rouen, and Firmin Natalis Thuillier, Amiens, F rance. 

£04. Joun TAYLOR, jun., Pariiament-street, Westuninster, ‘Improvements 
in the construction and arrangement of the rain-water pipes of buildings. 
—Petitions recorded 27th Marek, 1263. 

815. Joun Dae, Manchester, and Gustav Biscuor, jun., Swansea, Giamor- 
ganshire, ‘* Improvements in the manufacture of aniline, napthy laine, 
and other analogous bodies, and in apparatus conuected therewith, which 
apparatus is also applicabie w obtaluing tinely divided metallic iron for 

'—Peition recorded 23th March, 1863, 

AVE, Glube Works, Buiton, Lancashire, “ Improvements 

builers."—/’etition recorded 30th March, 


Fleet-street, London, “ Improvements 
—A communication from Jean Henri 








other purposes.’ 
$16. Joserii Muser 
he construction 
1863. - x ; 
», Joun Smeravast, Royton, Lancashire, Impr 
engines and boilers, part of which improvements is ay 





of steam 


yvements in steam 


8 
plicable to hearing 


8. 


Brooman, Fleet-street, London, “* Improvements 


2D ARCHIBALD d mm 
"—-A commuuication from ‘Theo- 


in electric telegraph printing apparatus. 
dore Auguste Marie Sortais, List ux, France. ; 
832. Huxay HAM«n, Kender-street, O.d Kent-road, Surrey, ** Improvements 
' and im apparatus employed therein.” —Pctitions recorded sist 








ng. 
le , : 
London, ‘“‘ An improved method of 


cuagt Henry, Fleet-street, ; : ) 
"—A communication from Kdwin P, Quadling, Cape Town, 
Afri ioa recorded Ist April, 1863. 
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Glasgow, Lanarkshire, eB » 


JUN Law and Joun Is . 
iny, aud in apparatus connec 


* Improvements in making uoulds for cast 
therewith.” 
A i 








;, London, ** Improvements 


TLEY PasToON Prics, Lincoln’s-inn-fie 0 
, »roduction, and refin- 


in apparatus employed in the fusion, manu acture, f 
ing of metals.”—etitions recorded 2ad April, 1863. ’ 
861. FREDERICK COLLIER BaKkeWKLL, Maverstock-terrace, Hampstead, 
Middlesex, ‘* Improvements in wicks for lamps.”—A communication trou 
Joseph Hays Connelly, Wheeling, Virginia, Us. 


825. 











86 
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865. Bensamin Cooper, Frome, Somersetshire, ‘ Improved apparatus for 
feeding scribbling or carding engines.”—Petitions recorded 6th April, 
1863. 


881. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in projectiles for ordnance and in fusees therefor.”—A communication 
from Isaac Pettingill Tice, New York, U.S.—Petition recorded 7th April, 
186: 


863. 

902, ALFRED VinceENT Newton, Chancery-lane, London, ‘An improved 
construction of offensive weapon.”—A communication from James Came- 
ron Campbel!, New York, U.S. 

904. ALFRED ViNceNT Newron, Chancery-lane, London, ‘‘ An improvement 
in stirrups and in the mode of attaching; the same to saddles.”—A com- 
munication from Jacques Eugene Armengand, Rue St. Sébastien, Paris. 
— Petitions recorded 9th April, 1863. 

921. Prick PricHarD BALY, Robert-street, Adelphi, London, ‘ Improve- 
ments in constructing breakwaters, piers, sea walls, and other similar 
structures.”— Petition recorded th April, 1863. 

1066. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in drying and cooling grain, and in the machinery or apparatus employed 
therein.”—A communication from William Henry Sutton and James Juhn 
Gibson, Brantford, Canada, 

1071. Georor Davies, Serle-street, Lincoln’s-inn, London, “An improved 
machine for agitating and mixing sub —, ication from 
James Holmes Harper and James Harper Peabody, Philadelphia, Pennsyl- 
vania, U.8.—Petitions recorded 28th April, 1863. 

1095, Joun McFAaRLaNe Gray, Prince kdwin-street, Liverpool, “ Portable 
& »paratus or instruments for rivetting, caulking, chipping, and otherwise 
operating upon and treating metals and other substances.”—Petition re- 
corded 1st May, 1863. 

1242. Henry Bennett, Wombridge Ironworks, Salop, “ Improved appara- 
tus or mechanism to be used for facilitating the puddling of iron.’—Peti- 
tion recorded 18th Muy, 1863. 

1360. WintiaM Logper, New Broad-street, London, “ Improvements in 
rails for railways.”—A communication from Gabriel Dumler, Namur, 
Belgium.—Petition recorded 29th May, 1863. 

1424, WiLLiAM Epwanb Newton, Chancery-lane, London, “ An improvement 
in needles.”—A communication from William Penn Hyde, Warren, Bristoi, 
Rhode Island, U.S.—/etition recorded Sth June, 1863. 

1667. Lovis ANTOINE MAJOLIER, Stoke Newington, London, ‘‘ Improvements 
in apparatus for carburetting gases.”—A communication from Henry 
Nordhoff, Nismes, France.—Petition recorded 22nd June, 1863. 

1575. Joun Murray, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in ma- 
chinery for making chains, or chain cables and rings."— Petition recorded 
28rd June, 1863, 

1702, WiLLiAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the construction of locks and fastenings.”—A icati rom 
Randolph Foster, Sing Sing, New York, U.S.—Petition recorded 8th July, 
1863. 

1726. Ricnarp Hornspy, jun., Joun BoGNaLL, and WILLIAM ASTBURY, 
Spittlegate Ironworks, Grantham, Lincolushire, *‘ Improvements in trac- 
tion engines, and in apparatus for ploughing and tilling land by steam 
and other power, part of which impr ts is also applicable to driving 
or giving motion to machinery.”—Petition recorded 10th July, 1863. 

1788. AGaTHA MontTLeart, Mildmay Park, Middlesex, and WILLIAM TENT, 
Birchin-lane, London, ** An improved mode of attaching hooks to furni- 
ture or fabrics for suspending dresses or parts of dresses, fabrics, curtains, 
and other articles of upholstery or apparel.”—Petition recorded 16th July, 











1863. 

1846. Moritz Mrisen, Park Walk, West Brompton, Middlesex, ‘* An im- 
proved apparatus for regulating the speed of trains on railways, and in 
assisting the locomotive engine and train in jing and di ling 
inclined planes.”—A communication from Carl Schouberszky, St. Peters- 
burg, Russia,— Petition recorded 23rd July, 1868. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 

lst August, 1863. 
2s. ; 3376, 18, 2d.; 3384, 1s. 4d. 3391 
. Sd. 5 S3E : 3397, 1s. 2d.; 3400, 8d. 5 3401, 8d.; 3402 
.; 3408, 8d. ; 3411, 6d. ; 3416, 10d. ; 3417, Sd. 5 8422, 4d ; 3426 
4d. ; 3427, Sd. ; 3428, 6d. ; 3429, 8d. ; 3430, 10d. ; 3431, 4d.; 3432, Sd. ; 
8438, 4d. ; 3434, 4d. ; 3435, 10d.; 3436, 4d. ; 8437, 4d. ; 3438, 6d. ; 8439, 





328°, 4d. ; 3183, 4d. ; 
6d.; 3393, Sd.; 3304, Is. Sd. ; 


































$d.; 3440, 4d. ; 3441, 4d. ; 2442, Is. 4d. ; 3444, Is. 4d. ; 8445, 10d. ; 3146, 
Sd. ; 3447, 4d. ; 3448, 4d. ; 3449, 4d. 5 8450, 4d. 3 8451, 4d ; 3452, 1. 2d. ; 
3455, 10d. ; 3556, 4d. ; 3459, 10d.; 3460, 4d.; 3461, 10d.; 3462, 8d. ; 3464, 


5d 


; 3405, 10d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-ottice, 6, High Holborn, to Mr, Bennet Woodcroft, Great Seal Patent 
Otlice, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINERR, at theojice of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, de. 

3480, C. Brstay, Paris, ‘ Steam engines."—Dated 30th December, 1862. 

The object of this invention is to entirely obviate the condensation or 
formation of liquid in the interior of the cylinder, and even to make the 
evlinder a means of superheating the steam, instead of detracting from its 
effect as heretofore. For this purpose the inventor envelops the steam 
cylinder with a jacket somewhat as in ordinary, having a space of one or 
two inches between the jacket and the cylinder; this may also be the case 
with the bottom and cover. These spaces he puts in communication, by 
means of two pipes, with an air chamber or chambers placed in the chimney 
or passages leading therefrom, and subject to the action of the heat and 
flame passing from the furnace. He disposes a fan or screw exhauster in a 
chamber through which one of the tubes of communication passes, which 
being driven keeps up a constant circulation of air through the cylinder 
jacket, and returning thence to the air-heating chamber to be again 
returned to the cylinder jacket and so on,— Not proceeded with. 

5,3. T. Smitu, Lee, Kent, “ Obtaining motive power from steam and the pro- 
ducts of combustion.” —Dated lst January, 1863, 

This invention consists in the following arrangements for obtaining power: 
—The inventor places a furnace or furnaces in the interior of a boiler, and 
supplies it or them with air by an air compressing pump or machine. He 
passes the whole of the heated air and other products of combustion from 
the furnace into the water in the boiler. The steam, hot air, gases, and 
other products are afterwards passed through a filter or tube, and are 
employed in a high-pressure engine; the cylinders of the engine are, by pre- 
ference, lined with steel, or are made of chilled or case-hardened iron. 
In some cases he causes the feed water to pass through the fire bars, which 
are made hollow for the purpose.—NVot proceeded with. 


6. R. Faunps, Glasgow, “ Traction engines."—Dated 1st Jani ary, 1863. 

This invention has principally for its object the propelling and steering or 
maneuvring of traction engines in a more efficient manner than has hitherto 
been attained. The invention consists mainly in applying the propelling 
power (which may be obtained by steam engine, details arranged in any 
convenient way) to two or more pairs of wheels, whereby the necessary 
bite of the ground will be obtained without excessive weight and other incou- 
venience, while the ascending of inclined roads, or the drawing of extra 
loads, will thereby be greatly facilitated.— Not proceeded with. 

23. WH. Jones, Manchester, ‘* Steain engines." —Dated 3rd January, 1863. 

This invention relates, First, to those descriptions of steam engines 
wherein the waste steam is not condensed—for instance, asin locomotive or 
traction engines, where it is used to increase the draught of the furnace, 
the invention is designed to regulate the amount of such draught. The 
First part of the invention consists in regulating the amount of air caused 
by the waste steam, by lengthening or shortening the ‘‘blast pipe ” 
through which the steam passes, for which purpose the upper part of the 
pipe is made to slide on the lower, and arranged with saak and pinion, or 
otherwise, so as to be raised or lowered by the engine driver as required, 
the draught being decreased as the aperture of the ** blast pipe" approaches 
the top of the funnel or smoke outlet, and increased as it is lowered there- 
from. A Second part of the invention consists in connecting the axle 
boxes of traction engines together by a bar embracing or connecting all 
the axle boxes on one side of the engine together, and those on the oppo- 
site side by a second bar, so as to distribute or equalise the strain thereon 
— Not proceeded with, 





CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Jc. 

34783. H. A. BONNEVILLE, Paris, “ Manufacture of saddles."—A communica- 

tion. —Dated 30th December, 1862. 


This invention consists in an improved apparatus, which offers the : 





lage of being able to employ the same saddle for horses of different 
sizes. This apparatus may be applied to all saddles, whatever may be the 
mode of construction of the saddle-tree, as well as to pack saddles of other 
beasts of burden placed before and behind. The changes to be made in the 

tus, in order to adapt it to the above purposes, are to unite 
the stays in a different way by a double hinge, in cases where these 
parts are placed edgeways, or by a single hinge when they are placed flat. 
$482. W. B. Apams, Holly Mount, Hampstead, “ Railways and traiways.”— 

Dated 31st December, 1862, 
This invention cannot be described without reference to the drawings. 


3486. .W. CLARK, Chancery-lane, London, “ Inprovements in the arrangement 
of the parts of railway trains, and in the application of power for their 
propulsion.” —A comi ication.— Dated 31st December, 1862. 

This invention is based on the employment of several sets of driving 
wheels, which are individually rigid, but connected together so as to form a 
flexible train. Their number depends on the power of adhesion desired, or 
on the radius of the curves of the railroad, or the weight disposed on each 
wheel.— Not proceeded with. 

18. W. H. Muntz, Millbrook, Hampshire, ‘‘ Attaching sheathing to iron or 
other vessels.”"—Dated Ind January, 1863. 

This invention consists in attaching the sheets of india-rubber or other 
insulating or “‘anti-galvanic” material to the vessel’s side, and the metal 
sheathing to the insulating material, by means of marine glue, or other such 
cement or adhesive substance as will resist the action of sea water, instead 
of nailing or rivetting the same, as previously practised or proposed. 





Ciass 3,—FABRICS. , 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 

8476. W. MouLp, Belinont, near Bolton, Lancushire, ** Apparatus for plaiting 
or folding and measuring fabrics.” —Dated 30th December, 1862. 

This invention consists in having two swinging concave blades or knives 
placed above a reciprocating table in the form of a segment of a circle, such 
table being supported ina suitable framework, and allowed to yield or fall, 
the yielding being obtained by means of a vertical rod, to which the yield- 
ing segmented table is attached, such rod sliding through the axis of the 
segment, and supported by means of a strong elastic material passing 
around the axis of the segment, and underneath a transverse section ; fixed 
to the lower end of such vertical supporter rod, on each side of the seg- 
mented table, is a roller covered with india-rabber, flanne), or other suitable 
material, and which may, if required, be actuated and caused to revolve in 
one direction by means of the cloth being forced beneath it, and retained in 
such position during such repetition of the folding blades by means of a 
ratchet wheel upon its end coming in contact with a pawl or catch. 

3481. B. Borromury, Rochdale, ‘‘ Twisting and doubling yarns or threads of 
cotton.” —Dated 31:t December, 1862. 

This invention consists in placing the hanism for _ g or holding 
the threads next to the first guide eyes for the threads, then the cushion or 
“list board,” then the hooks or water trough, then another cushion or list 
board, and, lastly, the plummet rail ; thus it will be seen that the position 
of the pl t rail and pinching or holding apparatus is reversed, and by 
this means the patentee obtains the drag of the cushions or list boards, 
guide eyes, and pl in bination with that of the pinching or 
holding apparatus for holding the threads when ** winding on.” 

3484. J. 8S. Smiru and J. HARDMAN, Britannia, near Bacup, Lancashire, 
“ Power looms.” — Dated 31st December, 1862. 

This invention relates to that portion of the power loom known as the 
stopping or knocking-off motion employed to stop the further action of 
looms when the shuttle does not complete its race from box to box. The 
improvements consist in an arrang t of hanism which is designed to 
release the knocking-off handle, and thereby transfer the strap from the 
fast to the loose pulley, and simultaneously to put a brake upon the fly 
wheel, which machinery may be thus described: At a convenient place on 
the framing of the loom, beneath the stop. od finger, a rod is secured, upon 
which is a sliding piece carrying a rod to: ct upon the handle ; this sliding 
piece is also connected by means of a wire or .od to a bell crank lever, one 
end of which may brought into contact with the tly wheel (as a break) upon 
the other end being acted upon or struck by a tappet secured ona catch box 
on the end of the tappet shaft which extends beyond the framing ; thus, if 
the shuttle does not enter the box, the stop-rod finger strikes the sliding 
piece and releases the knocking-off handle, the sliding piece also draws the 
wire, which places the lever in a position to be struck and pressed by the 
the extra tappet on the end of the tappet shaft, by which means a brake is 
put on the fly wheel and the stoppage of the loom is readily effected.—Vot 
proceeded with, 

3489. F. Loner, Mecklin, Belgium, “ Double west forks."—Dated,31st December, 














1862, 

The object of this invention is to construct and adapt to power looms an 
apparatus which shall have the effect of stopping the loom whenever the 
weft breaks, or the shuttle by avy accident shall not enter its box properly. 
To this end, forks consisting of two, three, or more prongs are adapted to 
the batten or slay between each end of the reed and the shuttle boxes. These 
forks are mounted on a spindle or shaft, so that they may vibrate thereon, 
and project slightly across the shuttle race. Spiral or other metal springs 
are adapted to the spindle or shaft for the purpose of drawing it, and the 
forks mounted thereon round in one direction when the batten is driven 
forward. These spiral or metal springs tend to lift up the forks; but another 
set of springs is adapted to a stationary part of the loom, and is made to pull 
round the spindle or shaft and the forks in the opposite direction when the 
batten is drawn back. Another set of vibrating forks is mounted on a 
second spindle or shaft, the prongs of this second set of forks being so 
arranged that they will when required enter the spaces between the prongs 
of the tirst set of forks. Upon the fork spindles or shafts are mounted 
levers or arms, which are connected in any convenient manner to the stop 
motion of the loom. 

4. M. E. Bowra, Upper Norwood, Surrey, and A. E. Francis, Tokenhouse- 
yard, London, ** Manufacture of elastic fabrics.”—Dated 1st January, 


This mvention has for its object the production of an elastic fabric or 
material consisting of a combination of fabrics with any suitable gums in an 
unvulcanised state, the whole so treated and combined in the process of 
manufacture that when finished the said fabric er materials shall possess 
elasticity. 

8. J. Jones, Rhodes, near Middleton, Lancashire, *‘ Finishing or stiffening 
textile sabrics.”— Dated 1st January, 1863. 
According to this invention the roller employed to apply the size, starch, 


| or stiffening fluid to a suitable fabric is caused to move in opposition to the 
| fabric, which in passing the roller comes in contact with a small arc of the 


surface of the roller, by which the fabric receives the size, starch, or 
stiffening fluid from the surface of the roller, and is thereby stiffened with- 


| out requiring the use of the ordinary pressing roller or cylinder with its 





k cloth and appurtenances. 

16. A. BAmrorp, R. Buomiry, R. Tayior, and J. Lert, Rochdale, “ Looms.” 
—Dated 2nd January, 1863. 

This invention cannot be described without reference to the drawings. 

17. E. T. Huanrs, Chancery-lane, London,“ Producing designs upon velvets, 
cloth, furniture, hangings, dc.”"—A communication, — Dated 2nd January, 
1863. 

In the manufacture of velvets, cloth, furniture hangings, and other 
fabrics, to produce raised friezed or tufted designs thereon, the inveutor 
employs @ warp of silk, cotton, hemp, flax, or other similar material, with a 
long weft of woul, and he is thereby enabled to produce various designs or 
the fabrics. To produce raised, friezed, or tufted designs on woollen 
fadrics, he uses woollen threads well twisted, which work close, and woollen 
threads not twisted so much, by which he obtains the desired effect. These 
friezed or tufted designs can be applied to all fabrics, such as carpets, velvet, 
furniture hangings, and materials for various other purposes.—Not pro- 
ceeded with, 


19. H. J. Seraeant, Manchester, ‘ Dressing and finishing silk fabrics, 
— Sabrics composed of silk, cotton, and wool.”—Dated 2nd January, 
03. 

This invention consists in the novel application, employment, and use of 
glazed paper as a surface to effect the dressing or finishing of the silk when 
wound upon a beam together, prepared or otherwise. The silk is treated, 
as is customary, with a solution of gum or gelatine, and partially dried by 
means of fire or steam chests; it is then to be wound or rolled upon a beam, 
upon which the surface of paper is also wound in a continuous length, 
being supplied from another roller ; thus the silk becomes enclosed between 
the surfaces of the paper, and pressure is given by giving tension to the 
paper. When the beam is full it may be removed to a drying oven until 
thoroughly dried, or the paper may be made hot by subjecting it to heat 
before it 1s wound on with silk, and thus the si!k becomes hot pressed, 
dressed, and finished. 


33. J. A. Coorer, Trowbridge, Wiltshire, “ The application of a fibre ob- 
tained from a certain plant as a substitute for, or to be used with, silk, 
cotton, flax, dc."=—Dated 5th January, 1863, 

This invention consists in using the fibre which is found immediately 
under the bark of the plant called the periwinkle, as a substitute for, and 
using the said fibre in combination with, silk, cotton, flax, and such like 
materials, the same, when properly prepared, being spun into thread and 
woven into textile fabrics.—Not proceeded with. 

34. J. Howarp and J. Butwoven, Accrington, Lancashire,“ Warping or 
beaming machines."—Dated 5th January, 1863. 

This invention cannot be fully described without reference to the drawings. 
36. A. Monnet, Lyon, Rhone, France, “ Twisting and throwing silk and 

other Jibres.” —Dated 5th January, 1863 


For the purpose of twisting silk and other fibres, three, four, or other 





number of fibres are drawn off from bobbins on which they have been pre- 
viously wound, and are caused to down under a pulley of glass or 
earthenware contained in a reservoir of water ; the fibres thus moistened 
pass up over another guide or pulley, and then pass to the twisting 
apparatus. The twisting apparatus consist of spindle caused to rotate 
rapidly by means of a driving band moving in contact with a whirl upon it. 
The spindles receives at its upper end a circle or ring of- metal, which 
receives and winds up the fibres as they are twisted. This circle or ring is 
concentric with the spindle and revolves with it. Within the circle or ring 
there is gearing or wheelwork actuated by the spindle, and giving motion 
to a guide through which the fibres pass to be wound on the circle or ring. 
This guide the gearing causes to travel slowly around the circle or ring, so 
as to wind thereon the fibre which it carries. For throwing together two or 
more strands of twisted fibres, the circles or rings with the fibres wound 
upon them, as already described, are placed on axes, and the strands are 
drawn from them and passed, asin the twisting operation, under a pulley 
contained in the reservoir of water ; the strands are then taken over other 
guides which place them side by side, and they then descend to twisting or 
throwing apparatus arranged as already described, but revolving in the 
opposite direction, so that the throwing apparatus while laying the strands 
together takes off more or less of the twist previously put upon the strands, 
—Not proceeded with. 
39. D. Nevin and W. Coppin, Londonderry, *‘ Machinery for clearing and 
separating the woody parts from the sibrous portion of flax, hemp, &c.”— 
— Dated Sth January, 1863. 

For the purposes of this invention two sets of revolving flat or curved 
bars are used, bolted or otherwise secured to arms keyed on to two separate 
paratlel shafts revolving towards each other. The bars of one shaft enter 
between thearms of the other shaft. The bars of one set pass between the 
bars of the other set, and are kept from contact by means of toothed wheels, 
of equal diameters and equal number of teeth, keyed on the two shafts 
working into each other. One or more of the bars of each set are provided 
with short teeth, for the purpose of keeping the fibre straight and clear. 
Above the revolving sets of bars is placed a cover having a rectangular 
opening through which to pass the fibrous material, and, by the action of 
the bars, both sides of the flax or other like material are cleared at the same 
time. An improved set of holders or clips, for holding flax, hemp, or other 
like material while being dressed or cleaned, is provided. Each holder or 
clip consists of two sets of bars or fluting, faced or covered with india- 
rubber or other like material, having a joint or hinge at one end ; the two 
sides closing fit into each other, and are held together by the aid of springs 
and rackwork, one of these holders being placed or fastened on the end of 
the material to be dressed; the other end is passed through the opening in 
the cover of the machine, and dressed between the revolving sets of bars, 
and, when sufficiently acted on, is withdrawn, and the dressed end is secured 
in another clip or holder, the first then being removed and the undressed 
end passed through the opening and dressed in like manner. 





Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Wills, &c. 

R. C. Ransome, Ipswich, “ Reaping machines."—A communication.— 

Dated 2nd January, \863. 

For the purposes of this invention, in order to deliver the cut crop at the 
side of the machine, in quantities suitable to be tied up into bundles, a 
single rake is used, which is mounted at the end of an arm which moves in 
a suitable axis. The lower ends of the rake teeth, when delivering the cut 
crop, come close to and are moved over the platform of the machine. The 
arm With its rake performs or reciprocates to and fro in the segment of a 
circle of about 90 deg. The platform of the machine is formed of a segment 
of a circle, the cut crop is received on to the frontend of the platform wkere 
the cutters are situated, and the cut crop is delivered at the other end of the 
platform which comes to the side of the machine. The outer edges of the 
platform are raised. The arm of the rake receives its reciprocating motion 
primarily from the rotary motion of the running wheel or wheels, from 
which the cutters also derive their motion in an ordinary manner, The rake 
in its return stroke, after delivering a quantity of the cut crop, is, as before 
stated, caused to rise and pass back over the platform, so that the teeth are 
well above the platform, and are also above the further quantity of the cut 
crop thereon. The requisite motions to the arm of the rake are, by pre- 
ference, imparted to it by means of a crank pin or eccentric, or suitable 
cam, which gives motion to a connecting rod which, at its other end, moves 
on a working lever or links. The connecting rod, by a lever mounted onan 
axis carried by the connecting rod, gives motion to the axis of the arm of 
the rake, and causes it to move in the arc of a circle, for which purpose one 
end of such axis of the arm is arranged to move or turn about an axis, while 
the arm of the rake is also made to perform a partial rotation, by the outer 
end of the Jever (the axis of which is carried by the connecting rod) being 
connected or attached to an arm or projection at the other end of the axis of 
the arm. And ali the necessary motions to the rake are thus arranged to be 
given, without any sudden or injurious changes of motion, but, on the con- 
trary, all the motions are easy and steady. 


32. H. Yates, Birmingham, ‘* Machinery used in the manufacture of shovels 
and spades, &c.”— Dated 5th January, 1863, 

This machinery consists, esseutially, of a pair of dies having the figure of 
the shovel or spade, or other articles to be shaped. The inventor makes the 
upper die of the said pair turn upon a joint on an upright connected to the 
lower die, the said upper die being capable of being raised from the lower 
die to the required distance by turning on the said joint. That end of the 
upper die furthest from the joint has a handle or rod connected to it, by 
means of which handle or rod the upper die can be raised or brought down 
upon the lower die, To facilitate the raising of the upper die he connects 
a balance weight to it near the joint, the said balance weight enabling the 
workman to raise the upper die with little difficulty. The said balance 
weight also assists in giving the required momentum to the upper die 
when it is brought down upon the lower one by the workman.—ot pro- 
ceeded with. 


21. 





Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


3487. J. M. Napisr, York-road, Lambeth, ‘‘ Heating apparatus.”—Dated 
Sist December, 1862. 

This invention may be termed a water stove, and is peculiarly adapted 
for heating apartments where a regular and moderate warmth is required. 
The inventor employs a vessel of convenient form, and of dimensions suited 
to the apartment to be heated. This vessel contains water, which is heated 
by the application of gas jets to a portion of its exterior ; and in order to 
increase the heating surface and economise the gas, he allows the heated 
products of combustion to pass through tubes or other passages placed in 
the body of the containing vessel before being conducted away from the 
stove into the chimney of the apartment, or otherwise, into the outer atmo- 
sphere. When the water becomes heated the heat passes off through the 
containing vessel, and is communicated to the air of the apartment. The 
surface of the stove which is in contact with the air should be of such 
extent that the water need not be raised to the boiling point, in order to 
heat the apartment sufficiently.—Not proceeded with. 

28. C. B. Croven, Lewyn Offa, Mold, Flintshire, ““ Apparatus for curing 
smoky chimneys.” —Dated 3rd January, 1863. 

This invention relates to a peculiar construction and arrangement of 
chimney top, and consists in adapting to the outside of any ordinary earth- 
enware or other chimney pot a covering of zinc, or other suitable metal or 
material, surrounding such pot, and leaving an annular space between the 
pot and the outer casing, which should extend to the top of the pot. At 
the base of the casing, and on diametrically opposite sides thereof, the patentee 
forms two vertical apertures, and he divides the annular space by placing 
partitions in the space between the pot and the casing, midway between the 
opposite openings. The wind, entering one of these openings, is prevented 
from escaping through the opposite opening by the partitions above men- 
tioned, and, consequently, an upward current of air is carried outside the pot 
ou the windward side of the chimney. Two openings and partitions will be 
found to answer, but in some cases three or more openings, with partitions 
between them, may be employed, so as to catcl the wind from every 
quarter. 

31. E. B. Kgeuine, Gray’s-inn, London, ‘‘Lighting halls, theatres, &c.”— 
Dated 5th January, 1863. 

This invention is intended to be applied to the lighting of halls, theatres, 
and other buildings, and relates to the diffusion of intense light, and to the 
prevention of shadows. The patentee takes an electric light, a lime light, 
or other source of intense light, and places it in some elevated spot above 
the space to be lighted. Under or before, or part under and part before, 
this light, he suspends or fits a plain white, tinted, or coloured curtain or 
screen, and again in some instances he places under or before, or part under 
and part before, a ceiling of glass or other transparent medium. By these 
means he removes the obstacles that have hitherto prevented the successful 
application of the electric, lime, or other intense lights to the lighting of 
the interior of large rooms and public edifices, and that also have all but 
confined these sources of light to the position of mere scientific curiosities. 
It is well known that the chief obstacles have been the intense brilliancy of 
the lights, their unpleasant white or ghastly hue, and the dense black 
shadows thrown by them. The first, lowever, gives so far a margin that the 
medium of the curtain absolutely utilises the objection by the sacrifice of 
brilliancy, but by the complete diffusion of the rays. The second obstacleis 
overcome by the tint or colour of the curtain or screen giving any hue 
most desirable to assimilate with any of the lights now usually employed 
whether it be that of gas, of any description of oil lamp, or of that of any wax 
or other candles. The relative use of the curtain or screen to the source of 
light is the same as that of the clouds to the sun. 
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CLASS 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, §c. 


3478. W. Ricuarps, Birmingham, *‘Cannon and other fire-arms.”"—Dated 
30th December, 1862. 

According to one portion of this invention in constructing breech-loading 
cannon in which the bore is continued through the breech end of the piece 
and the charge is introduced from behind, the patentee closes the breech for 
firing with astopper fitting into the bore, and behind the stopper the sides or 
walls of the gun are cut through, so that a block or filling piece may be intro- 
duced transversely across the bere, so as to support the stopper and prevent 
its being driven out atthe back. The stopper has a rod or stem attached 
to it with a handle at the back, and the filling piece is slotted to allow this 
yod or stem to pass, After firing, in order again to load, the block or filling 
piece is raised until the bore is left clear, and then the stopper is drawn out 
at the back by hand ; another projectile or cartridge is then introduced, the 
stopper is replaced, and the block or filling piece again lowered behind it. 
Lever apparatus is employed in other to raise the block or filling piece. 

485. J. W. P. Fieup, High Holborn, London, “ Brecch-loading fire-arms.”— 
Dated 31st December, 1862. 

This invention has for its object the diminution of metal in the joint 
piece, so as to admit of its being inserted in the wood, and the gun thereby 
made in the form of an ordinary *‘ bar” or front action lock guy. For this 
purpose, instead of employing a bolt with a circular motion, as usual, for 
closing the joint, the patentee adapts and applies a slotted bolt with a 
rectilinear motion to the pivot of the lever, such bolt being projected into 
a notch to close the joint by means of a cam or cams formed or fixed on the 
said pivot of the lever. The extent of movement of the bolt is limited by 
the length of the slot therein, and of the operating part of the cam or cams, 
and there is or may be a spring in the box in which the bolt is contained, 
which has a constant tendency to press the bolt into the notch. By the use 
of this form of bolt the width of the metallic joint piece is reduced, so as 
merely to form a guide on each side of the bolt. 

2. W. H. Brown, Sheffield, “ Battery plates.”—Dated 1st January, 1863. 

Hitherto battery plates have been made of malleable iron affixed to the 
sides of vessels of war without being hardened. Battery plates so made 
have proved insufficient to resist the flat-headed hardened shot and shell 
fired from the Whitworth gun. Now thepresent inventor proposes to harden 
one side or face of such battery plates to the depth of about one-fifth of 
their thickness, leaving the remaining four-fifths in a mild or ductile state 
to support the hardened part.—Vot proceeded with. 

30. W. E. Newton, Chancery-lane, London, “‘ Discharging cannon and other 
Jire-arms.”—A communication. Dated 3rd Janvary, 1863. 

The patentee claims, First, the combining with the barrel of the cannon 
or other fire-arm an insulated plug extending through the metal from the 
bore to the outside, such insulated plug to be used with a cartridge having a 
fusee provided with two conducting wires, so that, when inserted in the 
bore, one will be in contact with the bore, and the other will be in contact 
with the insulated plug, as set forth. Secondly, he claims, as an improve- 
went in fusees for igniting powder by electricity, the connection of two con- 
ducting wires by a feeble or film-like conductor, whether such interposed 
feeble or film-like conducter be placed directly in contact with the powder, 
or with a combustible substance interposed, as described. 





CLAss 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


10. W. Rosinsox, Birmingham, “ Glasses for lamps used in ships, railway 
carriages, &c.”—Dated 1st January, 1863. 

This invention consists in moulding or otherwise forming these glasses, 
which are usually of a globular or hemispherical form, with raised ribs or 
flanges on the outside surface ; these ribs or flanges may be in any suitable 
form or design, and, by their projection from the surface, they preserve 
such surface from being scratched in placing the glasses in their positions, 
while, at the same time, a brilliant, light, and ornamental appearance is 
also ensured. 

24. E. SkuLL and E. MEALING, High Wycombe, Buckinghamshire, “ Chairs 
and other seats, &c.”""— Dated 3rd January, 1863. 

The object of these improvements is so to arrange the parts of chairs and 
other apparatus for sitting or reclining upon (as well as of tables), that when 
not in use, or for the purpose of transit, they may be readily folded in a 
compact form. For this purpose the legs on each side are hinged or turn 
upon centres affixed to the seat or surface for sitting or reclining upon, and 
they then, when the seat is in position for use, cross one another, and, at the 
point of crossing, a pin or stud in the one passes through and rests upon 
one end of a slot in the other. When the seat or other surface is required 
to be packed for transit, the seat or other surface will be folded between the 
legs, when the studs in one leg on each side will slide in the slots of the 
other, and all the parts will be flat. In the case of chairs, or other seats 
with backs. one end of each side of the back is ted to corresponding 
legs by pin joints, while other pins pass into slots provided for them in such 
tides of the back. In like manner may elbows or other rests be similarly 
applied with corresponding pins and slots. The surfaces of tables may be 
connected in like manner to the legs, to facilitate their folding. 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Laghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3490. W. Mattay, De Crespigny Park, Camberwell, ** Extinguishing fires.” — 

Dated 31st December, 1362. 


consists in making such moulds syphon-shaped, the metal being first poured 
into a main compartment which communicates at its lower end only with 
one or more other compartments by a lateral aperture or apertures, the 
metal rising in such other compartments slowly and steadily, although 
poured rapidly into the main or filling compartment. Each of the com- 

ents in connection with the main compartment is closed at the top, 
with the exception of a small aperture for the escape of the air and gases. 
Any number of these compartments may be combined together in one 
apparatus, which is composed of several parts held together by bolts and 
keys or otherwise, so as to be readily separated for the purpose of opening 
the several moulds when the ingots are to be removed. 


3474. J. B. ANDERSON, Birmingham, “Watches and other time-keepers.”— 
Dated 30th December, 1862. 

This invention consists in constructing those parts of watches and other 
time-keepers known as hollow fusees and as stops to prevent the main- 
spring from being overwound, as hereafter described. e patentee forms 
a dise on the arbor, by preference in a piece with it, and sinks a recess in the 
outside of the fusee brass, into which the disc is fitted and secured by 
soldering or other attachment. He forms a square on the back of the arbor, 
to receive what he terms a gatherer or stop, which works inside a steel split 
ring, formed with three or more teeth, and with an abutment on the inside 
thereof. As the watch is wound, the gatherer takes round a tooth at 
every complete revolution, until the spring is wound up, when the gatherer 
comes in contact with the abutment, and prevents overwinding. The split 
ring is encased in a box fastened on to the back of the pillar plate. 

3475. W. and H. Bowser, Glasgow, ** Coating or protecting iron or steel with 
another metal.”—Dated 30th December, 1862. 

The arrangemets for carrying out this invention comprise a reverberatory 
furnace for heating the iron or steel, and a ch in close ication 
therewith, to which latter the iron or steel is transferred to have the coating 
metal applied to it. Arrangements may be made for working con- 
tinuously, in other words, for gradually moving the articles through the 
furnace and coating chamber at a rate which can be adjusted to suit the 
heating powers of the furnace and the size of the articles under treatment, 
and so that, while some are undergoing the latter part of that treatment 
fresh articles may be entering and passing through the furnace. The iron 
or steel plate, sheet, or other like article to be coated, having had its surfaces 
rendered as clean as possible, niust be heated to about a welding heat, or to 
such a heat that the copper or other coating metal will melt freely upon its 
surface. When sufficiently heated, the article is transferred to the coating 
chamber, wherein there is brought into contact with it the coating metal, 
in the form of sheets, strips, or grains, proportioned to suit the thickness of 
coating to be applied in one operation. When these operations are per- 
formed: in a careful and skilful manner the coating metal becomes most 
intimately and firmly united to the iron or steel article, and it spreads over 
and covers the edges and all exposed parts of the article, the combination 
being so complete that the article may be subsequently reheated, rolled, 
hammered, or drawn without the coating metal becoming separated. 

3488. F. Jaques, Stoke Newington, “‘ Cases for pipes, mouth-pieces, cigars, 
ce.” —Dated 31st December, 1862. 

These cases are made either of wood, hard leather, papier mache, hard 
rubber compound, or other suitable material, the cases being provided with 
an elastic or spring joint, which will have the effect of closing the parts, 
and keeping them closed without other appliances. This spring joint the 
inventor prefers to make of vulcanised india-rubber ; and in carrying out 
the invention the case should be made in two parts, of some hard substance 
which will be sufficiently rigid to prevent the article contained therein from 
being broken.—Not proceeded with. 

3..G. ALLcROFT, New Church-row, Camberwell, “ Pressure gauges and racuum 
gauges.” — Dated 1st January, 1863. 

This invention consists of a circular case fitted with a dial and pointer of 
the ordinary kind. The pinion of the pivot on which the pointer is fixed 
is actuated by a toothed quadrant working on a suitable fulcrum, and there 
is a helical spring fixed to the tail of the aforesaid quadrant, and to a pin 
in the case for keeping the pointer steady. To the bottom of the case of 
the gauge a piece of metal is affixed, in which is fitted a corrugated steel 
plate of the ordinary kind, protected from corrosion by india-rubber, At 
or near the centre of the aforesaid corrugated spring, and in contact there- 
with, the short curved end of a horizontal lever is adjusted upon a fulcrum 
pin, and to the long end of the said lever a short rod is connected by a pin, 
the upper end of the said short rod being connected to a slotted lever which 
may be adjusted to the toothed quadrant, before mentioned, by a set 
screw. The inventor proposes, in constructing pressure or vacuum gauges 
intended to be used in locomotive engines, to adapt a syphon or curved 
thermometer within the case of the gauges, visible from the outside thereof. 
—Not proceeded with. 


7. J. J. SouTHGATE, Kensington, ‘* Portable fire-escapes.”— Dated 1st January, 
1863. 

In carrying out this invention the patentee provides loose trousers or a 
vest, or a complete suit of trousers and vest, or a bag or sack, made of 
strong canvas, or other strong and pliable material ; or he substitutes for 
these what may be considered, by most persons, @ more desirable thing, viz., 
a strong belt of leather or canvas, provided with tongue and buckle, or 
other adjusting fastener, and he securely attaches thereto the lower end or 
ends of elastic or spring cords, and the other end or ends of such elastic or 
spring cords he secures to a ring, hook, or staple, so constructed that it may 
be readily secured to the wall or place, or to an article contained in the 
apartment in close proximity to the window, or other point of egress, so 
that the garment or garments, or the belt before mentioned, may, in case 
of fire, be applied without delay to the person of any one seeking vo escape, 
who may, upon casting off from the window or other place, descend in a 
gradual manner, by reason that the whole weight of the body being sus- 
pended by the said elastic cords, the amount of the elastic power of the said 
combined cords being regulated by the average weight of what are known 
as heavy persons ; people of less weight being brought down by the same 
means, With the assist«snce of the hauling rope. The person using this 
escape is enabled to regulate. to some extent, his position by using his 
hands and legs, so as to keep out of the reach of flames issuing from the 
building, the same being, however, more amply provided against by means 











In carrying out this invention the inventor dissolves bisulph of 
ammonia in about seven times its own weight of water. This solution he 
sprinkles or discharges in small jets over any burning mass, which has the 
effect of immediately arresting the flames, and quickly stopping the com- 
bustion. Althoughhe prefers, and claims, the use of this solution of bisulphate 
of ammonia alone for this purpose, yet, in some cases, he finds it advan- 
tageous to use any soluble silicate, either combined with the latter or free. 
—Not proceeded with. 

1. R. H. Cottyer, Beta House, Alpha-road, Regent’s Park, *‘ Preparing 
materials for the manufacture of paper.” —Dated 1st January, 1863. 

For the |purposes of this invention the patentee subjects the materials 
to showers of hot water and showers of alkaline liquor used alternately and 
to superheated steam, that is to say, he treats the materials at intervals with 
showers of hot water, and at the same time acts on the materials with super- 
heated steam, and between the showers of water he treats the materials 
with showers of alkaline solution or liquor, still continuing to inject 
superheated steam. Instead of superheated steam, as above, he sometimes 
uses hot air, or superheated steam and hot air together. 

27. W. Astror, Jubilee-strect, Stepney, ‘‘ Manufacture of paper.”—Dated 
3rd January, 1863. 

This invention consists in the employment of the fibrous portions of the 
roots of parsnips, carrots, and turnips of all kinds, and of the roots, stems, 
and stalks of the beet, mangold wurtzel, chicory, and rhubarb plants ; 
also of the fibre of the cocoa nut and leaves of the orange plant and flags or 
reeds ; also horse and cattle manure for the manufacture of “half stuff” 
and pulp to be used in the production of paper and cardboard, the substances 
and materials h bef ted being employed either separately or 
in any combination with each other, or with any of the ordinary pulps now 
used in the manufacture of paper and cardboard. 








CLass 9.—ELECTRICITY.—Nonz. 


Crass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 


3471. J. Rosson, jun., South Shields, “Ornamental fittings for domestic stove 
grates.” — Dated 30th December, 1862. 

In carrying out this invention the inventor takes ordinary coke, cinders, 
charcoal, coal, the refuse of furnaces, brick burrs, stoves, or wood, or similar 
forms to coke or cinders, made of Paris plaster or plaster substances, or 
stamped out of sheet metal, and gives them an electro conducting surface 
by rubbing them over with plumbago, or by dipping them into a solution 
of bisulphuret of carbon, and then into a weak solution of nitrate of silver 
and water. He then coats them by electro deposition with any of the 
ordinary metallic deposits, such, for example, as copper, and then connects 
the coke or other material herein described with an electric battery, and 
Places the same in a deposition trough containing sulphate or other solution 
of copper, unti! the said coke or other material is coated with copper. 
He then removes the said materials and dips them into ordinary acid pick!e, 
and afterwards washes the same in water and dries them in saw-dust, or in 
apy other ordinary manner, and lacquers or varnishes them for use; or he 
would sometimes coat the said coke or other materials with gold size, or 
other ordinary adhesive substance, and cover their surfaces with gold or 
bronze leaf foilor dust, parts of which he would sometimes burnish or 
varnish, when they would be ready for use to be filied into the grates 
required to be ornamented.—Not proceeded with. 

3472. J. H. Jounson, Lincoln’s-inn-jields, London, “Ingot moulds."—A com- 
munication. — Dated 30th December. 1862. 

This invention relates to a peculiar construction and arrangement of 

moulds to be employed in casting ingots of steel or other metals, and 





of the hauling rope or cord worked by any person or persons on the pave- 
ment or ground below. 


9. W. Soutrer, Birmingham, “ Apparatus for raising and planishing 
metals.” — Dated 1st January, 1863. 

This invention consists of a cast iron bed or stand with vertical ends, 
between which a spindle is fitted in split or other collars, similar to the head 
of a common lathe, with the exception that collars are formed at each end, 
and upon the spindle fast and Joose pulleys are fitted for receiving the band 
by which the apparatus is intended to be worked; and on the same or 
auxiliary spindle, according to the speed or work desired, is affixed a series 
of adjustable projections or tilt arms. The apparatus thus described may be 
fitted to a stand suitable for receiving the one, or continuous for accommo- 
dating any limited number (as space or circumstances may require), and in 
the front of the apparatus an adjustable socket is fitted, with axes working 
in collars, and capable of being moved and set in its horizontal angular and 
vertical range, and into this sucket the haft or handle of a hammer is fitted, 
in such a way that it may be placed or adjusted in or out and held with set 
screws, The inner end of the haft the patentee purposes terminating witha 
steel or other suitable hard metal cap, for the purpose of protecting it from 
undue wear, as this part is brought continuously in contact with the projec- 
tions or tilt arms before referred to on the spindle during the working of 
the apparatus, thereby imparting a tilting motion to the hammer, the axes 
before described being the fulcrum of its motion. At the outer end of the 
handle the hammer is to be fixed in any desirable way, and at a suitable 
height from the ground, and in a radial position with the action of the 
hammer, the bed, or what is technically termed the horse, is placed. This 
part may be described as being com} i of a suitabl pact body of 
steel, or iron and steel, polished on, its upper surface, forming the counter 
surface with the face of the hammer. In setting this apparatus to work he 
by preference uses a treadle so that it may be put in motion or stopped by 
shifting the band from the loose to the fast, or the fast to the loose, pulley 
by pressing the foot on the treadle, or removing it: that is to say, when 
the foot is off, the band will shift to the loose pulley, and when on, the 
apparatus or hammer will be at work, thereby leaving the hands of the 
operator entirely free. This he effects with a sliding bar fitted at the back, 
to which is connected a projecting fork for clipping the band. One end of 
this sliding bar is fitted with 4 common bell or spiral spring weight, or 
other equivalent, and to the other end of the bar he connects a bell crank 
lever, to which is attached a connecting rod to connect this lever with the 
treadle above referred to. From this it will be seen that, when the 
operator sits down to work, the metal to be planished or raised is placed 
beneath the hammer on the bed or “‘ horse,” and by putting the foot on 
the treadle a traversing motion is given to the bar and fork, which conveys 
the band from the fast to the loose pulley, and the work commences by the 
hammer being iilted and let drop on the work as many times at 
each revolution of the spindle as there are projections or arms for tilting the 
hammer. On the completion of the work, the withdrawal of the foot from 
the treadle will be sufficient to stay further operation, as it would be inju- 
rious to allow the polished surfaces of the face of the hammer and bed to 
beat in contact. his description applies to the process of what is techni- 
cally called planishing, which may ve done by the apparatus thus described 
in a very superior manner, and at uvne-fourth the cost of hand labour. When 
this apparatus is used for raising it is only necessary to apply a hammer with 
a suitable face and bed, or counterpart to correspond, which, in some cases, 
is not necessarily essential to be of metal, as would be well understood by 
coppersmiths, or skilled workmen accustomed to such work. The speed of 
the apparatus may be varied and regulated by the relative size of the 
pulleys, or gearing may be used. The momentum or force of the blow he 
purposes regulating by means of the socket in which the hammer haft is 
secured, that is to say, by setting the hammer haft or socket further 
in through the boss that holds the same, the greater amount of lift or tilt 
will be obtained, or vice versa. 








il. J. E. Baker, Cheapside, London, and J. Lanpon, Crosskey-square, 
London, ** Boots, shoes, and other coverings for the feet.”—Dated 1st 
January, 1863. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 

12. W. A. Distin, Zavistock-row, Covent-garden, * Pipes for smoking tobacco, 
&c."—Dated 2nd January, 1863. 

This invention relates to certain improvements upon a former invention, 
for which letters patent were granted to the present patentee, dated 3rd 
January, 1856 (No. 18), for the inveution of +4 in pipes for 
smoking, and the present improvements consist in an improved mode of 
counecting the tube of the pipe to the bow! thereof, for which purpose the 
said tube and bowl are formed as follows:—The upper end of the bowl 
(which may be of any suitable substance or material) has a shallow recess 
formed therein, with annular grooves, the said grooves communicating, by a 
passage formed along and in the substance of the side of the bowl, with a 
reservoir at the bottom thereof for the passage of oil from the tobacco or 
other herb. Into the said recess a flange piece fits, the said flange piece 
being fixed around the lower part of the tube or stem of the pipe. A part 
of the said tube extends beyond and below the said flange piece, and such 
extended part fits into the upper end of the bowl of the pipe, after the 
smoking herb has been placed therein, to a level with one or more small 
holes made through said bowl, for lighting the contents thereof, and for 
admitting air thereto. There is a hole or holes formed in the side of this 
part of the stem or tube, corresponding with the hole or holes through the 
side of the bowl, as before described, so that, when it is required to light 
the pipe, or put it out, the same may be done by the smoker holding the 
bowl of the pipe with one hand, and turning the tube or stem partly round 
with the other hand, stop pins being adapted to the flange piece of the tube 
and bowl to ensure the proper opening and closing of the orifices in the 
bow! ; or the same result may be obtained by constructing the tube or stem 
to lift up and push down. There is a hole formed across the tube of the 
pipe, just above the flange piece before stated. A dome-shaped piece of thin 
metal fits air-tight around the aforesaid tube or stem and the upper part of 
the bowl of the pipe, and forms a chamber for the smoke which passes from 
the bottom of the bowl up a channel in the side of the said bowl, as in the 
bowl described in the specification of the af id former patent ; thence the 
smoke passes, by the cross hole, up the hole in the tube or stem to the 
mouth of the smoker. 

13. F. C. BAKEWELL, Haverstock-terrace, Hampstead, *‘Apparatus for burn 
ing oils and other inflammable fluids as fuel.”"—A communication.— Dated 
2nd January, 1863, 

This invention consists in the employment of oil or other inflammable 
fluids of jess specific gravity than water as fuel for the purposes of heating, 
cooking, generating steam, &c., by burning it without any wick or other 
solid vehicle as it floats on the surface of a body of water, through which it 
is passed to supply the consumption caused by the combustion. 

14. C. Eytan, Walsall, Stasford, “Buckles.”"—Dated 2nd January, 1863, 

This invention consists in making the descriptions of buckle used for vest 
backs and other similar purposes by stamping or forming the rim and centre 
bar of the buckle solid from one piece of metal, and the chape and point 
piece also from separate pieces of metal, atterwards bending the chape and 
the point piece round the solid centre bar; thus making the buckle a double 
acting one, with the chape capabie of being turned either way.—Not pro- 
ceeded with. 

15. H. Lyon, Sydney-street, Commercial-road, London, “ Finish and mode of 
packing cigars.” — Dated 2nd January, 1863 

This invention consists in ribbing cigars lengthwise or crosswise, or the 
ribs may run in both directions forming the surface into squares. This finish 
is made at the same time the cigars are pressed into the required shape, the 
result being attained by means of a fluted or ribbed board placed at the top 
and bottom of every layer of cigars. It is proposed to make up these ribbed 
cigars in the ordinary manner, but the improved mode of and apparatus for 
packing are especially designed and adapted to cigars with the common 
finish. The apparatus used consists of a simple block containing as many 
holes as there are to be cigars in a bundle, the said holes being of such a 
size as to admit the ends of the cigars and conveniently arranged in circles. 
—Not proceeded with. 

20. J. E. Dowson, Dowgate -hill, Thames-street, London, “ Manufacture of 
wrought metal piles, columns, and shatts.”— Dated 2nd Januar y, 1863. 

For the purposes of this invention, in forming sheets of metal, each edge 
of a plate is rolled or formed with an interior flange or rib, and by preference 
of such exterior form at the butting edges that when the edyes of two plates 
butt together the joint between them shall not be a plain or straight line. 
On the contrary, one butting face is made hollow, undulating, or concave, 
while the other is made undulating or convex, to fit the hollow undulating 
or concave face of the neighbouring plate, though this is not essential, as 
plain or flat butting surfaces may be formed to the flanges. A series of 
longitudinal plates, such as above described, are used in producing a pile, 
column, or shaft. The outside surfaces of the plates may be convex or other- 
wise, according to the external form intended to be given to a pile, column, 
or shaft composed of a number of such shafts. The plates forming a pile, 
column, or shaft are bound together by metal bands fixed externally, which 
may be shrunk on, or they may be welded on; or they may be otherwise 
fixed tightly round in any suitable manner, so as to hold the series of 
butting plates of which a pile, column, or shaft is composed, securely 
together ; or the plates of which a pile, column, or shaft is composed may be 
combined or held together in any other convenient manner. 

22. A. S. Bouton, Burmiagham, “ Minufacture of wire."—Dated Ind anu- 
ary, 1868. 

This invention consists in manufacturing wire in manner hereinafter 
described—that is to say, the patentee takes a tube, pipe, or cylinder of 
copper, or copper alloy, and places therein a core or rod, of solid copper, or 
copper alloy, and he manufactures wire by rolling and drawing the same, or 
by both rolling and drawing the same to the size required. Or, he takes a 
core or rod of copper, or copper alloy, and encloses it in two or more tubes, 
pipes, or cylinders of copper or copper alloy, and manufactures it into wire 
as before described, and that at one or more operations, 

25. W. Puuiprt, Stromberg, Prussia, “* Bearings and axle boxes for machinery, 
carriages, and railway rolling stock.” — Dated ird January, 1863. 

In carrying out this invention the patentee cuts or hollows out the 
bearing (as shown in the drawings), into which spaces he presses the herein- 
after described mixture. He cuts up into small pieces teu pounds of paper, 
and adds to it six pounds of linseed oil. He weil mixes and stirs up the 
two, and sprinkles thereon a mixture of three pounds of graphite, and three 
pounds of gypsum, and presses the whole into a homogeneous mass, and 

laces so much of the material produced in the hollowing of the bearing as 
is necessary to fill the same under a Fang of three atmospheres, In 
order to give it the proper form he makes use of a turned , iron cylinder, 

having the form of the axis which is to work in the ing. hen t 

pressure is given, he places the bearing for twenty-four hours in a tempera- 

ture of about 150 deg. Reaumur. 

26. S. Wurre, Suffolk-grove, Southwark, “ Purifying, bleaching, and refining 
oils.’—Dated rd January, 1863. 

This invention consists—as regards the method of purifying, bleaching, and 
refining oils and oily and fatty subst in i ducing the oil or oily or 
fatty matters together with a reagent calculated to eliminate or sey 
the impurities contained in them into a vessel having small orifices or per- 
forations in its sides, and revolving rapidly within a larger vessel, which is 
open to the atmospheric air, so that when the smaller vessel revolves the 
oil or oily or fatty matter combined with the reagent which is used with it 
for the purpose of purification will be projected through the orifices in the 
sides of the smaller vessel in thin streams, which will be driven against the 
internal sides of the larger vessel, and thereby be scattered and subdivided, 
and will thus be presented in a partially atomic state, or in a dewy form, to 
contact with light and the atmospheric air, by which exposure of the oil or 
fatty or oily matters in a minutely subdivided state the light, and particu- 
larly the oxygen of the atmosphere, produces an improved purification of 
such oil or fatty matter. The invention cannot be fully described without 
reference to the drawings. 

35. H. Buacktin, Bradford, “Apparatus for saving or preserving money, 
papers, or other valuable property, at sea, in case of shipwreck.”—A com- 
munication.— Dated 5th January, 1863, 

This invention consists of a waterproof vessel constructed in the form of a 
boat, or any other convenient form and size, and of suitable materials, so 
as to be capable of floating and resisting the action of water and rocks or 
other bodies. One or two openings or hatchways are made in the top of the 
vessel, to which covers or lids are to be fixed by screws, bolts, locks, or 
other suitable means, and whereby they are cabable of being made water- 
tight ; money, papers, or other valuable property may then be enclosed in 
this vessel, and the vessel conveniently placed on ship-board, and which, 
in case of shipwreck, may be thrown overboard, when it will float ashore, 
where it may be picked up and thecontents be thus saved or preserved, 
—WNot proceeded with. 

37. H. Bessemer, Queen-street-place, New Cannon-street, London, ** Construc- 
tion and mode of working apparatus to be employed in pressing, 
moulding, shaping, embossing, crushing, shearing, and cutting metallic 
and other substances.” —Dated 5th January, 1863. 

The patentee claims, First, transmitting to the rams of hydraulic presses 
a self-acting and continuous reciprocating motion through a limited and 
regulated distance. Secondly, transmitting to the rams of hydraulic presses 
during a portion or near the end of cach stroke or pulsation of the rams, 
the force stored or accumulated in a heavy revolving ge during the 
inoperative portion of the stroke of such rams. Thirdly, the method or 
methods, described, of regulating the distance apart of the cutting or press- 
ing surfaces or dies employed in hydraulic presses having a continuous 
reciprocating motion. Fourthly, the employment of a sliding frame in 
hydraulic presses, for the purpose of transmitting the force of the ram in a 
downward direction on to the article or matter under operation, Fifthly, 
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the employment in hydraulic presses of two pistons acting simultaneously 
on one cross head or pressing frame as described Sixthly, the employ- 












ment of two or more ranis in one hydraulic press fran such rams acting 
independently or simultaneously, as desc:ibed. Seventhly, the employment 
of one-armed hydraulc¢ pre-ses in the mouldi shaping, shearing, and 





pressing of metallic ond o' her substances. Li.hthly, the employment of a 
table or support, with or without rollers, as deseril when used in combi- 
nation with a hydraulic press employed in pressing, shaping, ** cogging,” or 
forging ingots, blooms, or other masses of maileatle irou or steel. Ninthly, 
the continuous working of a plunger or force pump not furnished with 
valves, and communicating direct with such presses. Tenthly, the appa- 
ratus described for crushing ores and mineral or other substances. 

88. H. CHAMBERLAIN, Langley Fawley, Hants, “Geneveting and condensing 
steam and evaporating liquids” —Doted Sth January, 803. 

In generating steam according to this invention the patentee causes a fine 
spray of hot water mingled with a sm»ll proportion of steamto be directed 
between the convolutions of one or more coils of hot water pipes contained 
within the generator, such hot-water pipes being connected to coils of 
similar hot-water pipes contained in a suitable heating chamber or furnace, 
and give out their heat to the spray convert it wholly into steam. 
This steam is coliected in a steam chest or chamber inside the generator, 
and passes off by a steam pipe for use in the ordinary manner, A constant 
circulation of water is maintained through the heating coils in the generator 
and in the heating chamber or furnace by the aid of a centrifugal pump or 
other water, forcing apparatus, 

29. W. T. SMALLWARE and C. B. Weaver, 
covering strip stel, or other suitable mulerial, for the mahi (f eruwlina 
skirts, &e"—Dated 8rd January, 1363, 

The object of this inven ion is to cover strips of stecl, or other suitable 




















Fazeley, Stafford, “ Treating or 











material for crinolines, in such a way as, First,to provide the means (by | 


forming a selvage) for sewing such covered material to the material or 
fabric of the skirt to which it is to be attached, the ev vering being effected 






in at.y suitable material or variety of colour, and may be with great 
dispatch so as toensure harmony. Secondly, to disguise the € of the 


hoop-like appearance in crinoline skirts by weaving or producing in the 
loom at the time of covering the waterial or otherwise an additional broad 
flounce, frill, or other ornamental border, to extend down below the covered 
steel, or other suitable material that may be used. Thirdly, in enclosing 
two or more strips of stee! or other niaterial, the same being placed at 
suitable distances apart, the intermediate space being occupied with a woven 
fabric of any material or colour, so as to form what is technically called a 
“fulling,” and which may be made with an outer selvage on both edges or 
frill, flounce, or other ornamental border, on one or both edges as preierred., 
—Not proced d with 

40.J.A. Munn and J.D, Conn, Cresham-stret, London, “Automatic walking 

dolls, dc” —A communication, — Dated 6th January, 1863. 

This invention consists in such a construction and combination of parts 
that the Ogures stand upright and move forward in a manner resembling 
that ofa biped or quadruped in walking. The propelling of these 
figures is ovtained Ly the use of aspring acting through gearing upon a 
horizontal cross shaft near the bottum of the frame supporting the said 
gearing.— Not proceeded with. 


COMPLETE SPECIFICATIONS. 


lt for dyeing text 


























$383. E. Lerainreun, Paris, ‘* FB brication ©, 
terials."”— Dated 8th December, 1862. 
This invention censists in manufacturing wholesale a salt 
mordants employed in dyeing textile materials, animal « 3 
which may be substitu:ed advantageously for the various tartrates, and for 
tartaric acid employed ordinarily for this purpose. To this salt, from its 
special affinity with the colouring matters, has been given 
the name of Chromegene. The method of manufacturing it is by saturatir g 
at the ordinary temperature hydrochloric xcid with quick lime, er with 
carbonate of lime, in the proportion of one part of quick lime or carbonate of 
lime tothree parts by weightot hydrochloric ac d marking 2? deg. on Beaume’s 
areometer. The liq iid thus obtained is next heated aud evaporated until it 





as 











various 











marks 45 deg. on Cartier's acid gauge; it is then allowed to rest until it 
erystallises, which it does very shortly 
S415 G. M. Genann, Paris,” Fa ition of threads from rulcaiased indiag 





rubber."— Dated 22nd December, 1262 








This invention consists in cutting bands or sheets ef vule d india- 
rubber with little or no waste, and considerable rapitity, into threads of 
perfect regularity, and the ends of which are united by a sort elvage 


formed of the edge of the band or sheet. 
3422. F. Parker, Cambridge, ** Con 

This invintion consists, First 
directly to the axle by means of irons or tension rods connected 
therewith, thus giving to the ends of the springs liberty to play along the 
shafts through the medium of sockets or rings passing round the shaft in 
connection therewith, instead of at one of the said ends only as at present, 
Secondly, in attaching one end of the sprngs to the ins of iron 
clips or bands passing round the same, in lieu of lug plates bolted through 
the shafts, where it may be neccssary to leave one end only of the springs at 
liberty to play. Thirdly, in the employment of india-rabber, gutta-percha, 
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"_ Dated 2rd December, 02 
In connecting 


g the shafts or front bar 





hafts by me 
























or other flexible material combined with metal, instead of bang entirely of 
fron (as at present) for forming or manufacturing the ‘kets or rings 
through which the shafts Play by the ex; ansion or contraction of the springs 
when in motion. Fourthly, in placing and fixing shafts at the sides of 
the ellip'ic springs, in place of them between the upper 

halves thereof, when found desire , the shafts being connected or 

to the ends of the springs by either of the methods herein deseribed 
Fifthly, in the employment of springs of substance proportionate to the 
minimum weight mtended to be cerried, in connection with auxili 


springs, arranged so as to be brought into play when additional w 












placed on the carriage, in lieu of bes proportionate to the maxim 
weight (as at present employed); as : in placing the auxiliary sprin 
either within the same, or paralel to the ordinary springs, so that, w 
certain amount of weight is placed upon the carriage, the ; 
halves of the auxiliary sprit n de to 




















upon the lower halves the reof, t rubber ps 
attached to the ends. Sixthiy, r bands for 
attaching the upper halves of t the loser 
halves to the axle, in like ma method of 
securing the same is effected than by passing th olts gh the springs, 
as hitherto. Seventhly. in the cmployment of bearings of india-rnbber 
placed between the body and the upper hatves of thes as also between 
the lower halves of the -prir nd the axle for les r checking con- 
cussion, noise, and wear and tear when in use 

83. F, ArpLFeatr, Bradford « Mani l of woollen, 

known to the trade as ‘veershi iD dolst 

This invention consists in the use of two kin ume shade 
of colour or dye, but of vifferent commercial v s, the one being dyed a 
woaded or indigo colour, Which is ued only forthe fice or the exposed 
surface of the cloth, and the other a common or unwoaded colour, which is 
used for the back or unexposed surface of the cloth. 
67, L. Huan, Massachusetts, U.S, “Trea tof ground cavutchove.”—Dated 


8th January, 1-63. 

Caoutehoue when ground by means of ro} 
elasticity, which may be restored in a mea by the o 
Vulcanising or mixing sulphur with the cnoutchoue, ond re 
mixture to a high degree of heat. This invention differs from the said 
vuleanising process, as the patentee employs no sulphur in mixture with 
the caoutchouc, nor does he require any high or even low degree of heat, 
but he makes use of certain chemical bquids, simply dipping or immersing 
the caoutchoue for a very short period in the compound of them, or spread- 
irg iton them and afterwards suffering the suriace or surfaces wet by the 
compound to dry. 


ch of its eriginal 
inary process of 
subje ctil } 
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119. G. T. Bovsrieip, Brixton, achineru for roiling, or ing, and 
cutting files."—A communiciti Dated 14th January, 8 
This invention cannot be described without reierence to the 
155. G. T. Bousrietp, Brirton, * Hot-air engines."—A comr tion— 
Deed 17th January, 1803, 
This invention cannot be described without reference urs, 
262. H. A. Bonnevitir, Paris, “ Granaries."—A communication.—Dated 
2th January, 1803 
This invention cannot be described without reference to the drawings 
265. J. Mackenzir, Arundel-squere, Islington, “ Shaping machines jor 
cvrvilinear surfaces.” -— Lated 2th January, 1863. 


This machine has the bed and frame of an ordinary planing, boring, or 
shaping machine, the traversing motion of the saddle, and that of the bed, 
being produced in the usual way. The cutter block is mounted upon an 
axle or spindle, and is either forged with it, or keyed on to it, and the 
cutters are fixed to it in the customary manner. By means of bevel geari 
connected with the cutter block and its axle the patentee is enabled to give 
them an angular motion in a vertical plane, thus enabling him to shape or 
fori curvilinear or bevel surfaces, 

414. M. Onren, Sydeniam, Kent, “ Gasholders."—Dated 16th February, 
1863. 

Great inconvenience (and often danger) arises fromelosing the wrong valve 
in changing from one gasholder !o another, and nore especially from a heavy 
one to a light one, for, on opening the inlet of the light one the gas fiom 
the heavy one passes into it before the outiet of the heavy one is closed. 
These difficulties may be avoided, and the gasholders rendered self acting, 
by fixing to the guide bars of the gasholder, to the columns thereof, or to 

gasholder, or to any other convenient and suitable place, stops or 
guards, either at the top or bottom of the same, to catch the guide rollers 
or other portion of the gasholder, so as to stop the ascent of the gasholder 
on reaching the required height ; the valves of all the inlets and outlets of 
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the gasholders being open the lightest gasholder will fill first, then the next 

lightest, and so on in succession, until the whole of the gasholders in action 

are filled ; during the supply the heaviest gasholder will discharge first. 

This mode of construction or adaptation will answer for any number of gas- 

holders, howev:r far apart, care being taken to stop off each gasholder with 

sufficient seal, with the exception of the heaviest one, which should not be 
stopped off at all, so that it may “ blow” when all the gasholders are full. 

The inlets and outlets being all open, any increase in the bulk of a full 

gashoider in sunny weather will pass through the outlet, and go away with 

the ‘* make ” to the gasholder then filling. 

608. P. Apiz, S'rand, London, “* Measuring angular and actwal distances.” — 

Dated 4th March, 1863. 

These improvements relate to the arranging of the instruments patented 
by the present patentee 19th February (No. 357), 1860, in such @ way as to 
get rid of the errors of eccentric and other p.rallax. For this purpose, 
in the first arrangement applied to measuring angular distances, he adopts 
two similar telescope object ends, one above the limb and the other below, 
the lower one being fixed to the limb, and the upper one with a vernier 
attached readiig full degrees, and travelling over the length of the are. 
To connect these the upper telescope has a hollow male centre at right 
angles to and in one piece with itself, and the lower one a female centre, 
also in one piece with and at right angles to the lower telescope. t the 
junctions of the male and female centres and their respective telescope 
tubes is placed a reflecting prism or other reflector in each, which sends the 
rays received from their respective object glasses through ue hollow centre 
and towards eich other; these rays are then received on two smaller 
reflectors mounted on an adjustable arm to correct for eccentricity and 
parallelism, each reflector occupying half the field of the eye glass which 
then receives the rays. A position is given to the eye piece always inter- 
mediate to the angle of the two telescopes by means of two levers, 
each attached at one end to the object ends of the telescopes, and at 
the other end to a siiding piece on the eye tube, and turns on 
acentre round the outside of the female or lower telescope centre, and to 
this the interior or half prisms are attached with their adjustments. By 
this Means, having the two telescopes and their reflectors symmetrical, he 
gets rid of all parallax, and gets parallel rays into the eye piece. Theim- 
pro. ements may be applied, also, when only plain sights are used. He also 
adapts a small reflector, fixed to the eye tube centre, and brought by an arm 
over the centre of the instrument ; this he uses as a finder and as a quick 
messurer of the angle, both arrangements reading in full degrees on the 
limb. The improvements relate, Secondly, to the arranging of the reflec- 
tors in the second pirt of the invention, when the actual distance of an 
object is measured by the angle formed by the cones of rays of the two 
telescopes, so as to get rid of parallax and bring the rays from both object- 
glasses parallel into one eye piece. For this purpose he attaches the 
object-glass of the movable telescope, and the reflector behind it, to the 
inner tube, at the end farthest from the centre, the reflector behind the 
other object-glass, and the object-glass itself, being made a fixture to the 
outer tube. ‘The centre round which the interior telescope turns he places 
near or in the middle of the instrument. The rays from both object- 
glasses, passed towards the centre by the above reflectors, are then received 
by two half reflectors, either one before the other, or their ends opposite to 
one another, when csedin a hollow centre. For facilitating the fixing and 
adjustment of the-e prisms, he attaches the front one to the outside of the 
outer tube; or, if both are used in a hollow centre, he fixes both from the 
outside. 

J. H. Jounxsox, Lincoln’s-inn-flelds, London, “ Treatment of certain 
fibrous vegetable substances witha view to the production of textile materials.” 
‘—A coninunication.— Dated 9th March, 1803. 

According to this invention it is proposed to employ the fibres of the 
agave or aloe, layetta linteana, hemp, flax, sorsage, manilla, jute, and the 
fibrous portions of the wild pine apple plant, and to treat them either 
separately or together in the following way :—The fibrous vegetable sub 
stances having been first dried, are then subjected to a macerating process 
under edge wheels, stones, or rollers, grooved or plain, in order to render 
the fibres soft and flexible. These fivres are then to be placed in a vat 
containing just sufficient hot water to cover them, and to 1,0¢0 parts by 
weight of fibre are added 6 parts by weight of chloride of lime, or its equiva- 
lent proportion of bieaching liquid, or chloride of soda, and 6 parts by 
sulphuric acid of commerce. The fibres are now allowed to 
ction being assisted if desired by the application of 
re removed from the vat, care is to be taken to 
protect them as much as possible from contact with the atmosphere, and 
they e then washed either in running water, or in suitable vessels. The 
same chemical bath may be employed for more than one operation. Finally, 
the partially prepared fibres are dried, combed, and carded, and otherwise 
treated after the manner of treating cotton for the manufacture of textile 
fabrics. 

678. E. H. Lomas, Rodacy Wharf, Church-road, Batterser, ** Improvements in 
the action of charger or measure for powder flasks, dc.” —Dated 12th March, 
1863 

This invention consists 
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weight of 
macerate, the chemical 
heat. When the fibre 



























in the following arrangements :—Within the 
charger or measure, and n where it connects with, or is attached to the 
flask or other vessel, and at such distance from the outer end as will give 
the capacity or measure required, are arranged two discs of brass, or other 
suitable metal, the ene fxed and the other movable, both dises having 
openings so shaped that the spaces between the openings in the movabie 
dise will cover and close the openings in the fixed disc. But when the 
movable disc, which turns upon a central pin or axle, shall have been 
turned reund until the openings of both discs, which are made to corre- 
spond in shape, come together, then a communication will be opened 
between the flask or other vessel and the charger, which will allow the 
gunpowder or other substance to be measured or discharged to flow into the 
And, when the charger is filled, the movable dise will be bro 
by the means of a hoop spring of brass or other like suit- 
The turning of the movable disc, so as to open the commu- 
nication, is accomplished by acting with the thumb or finger on the end 

aid spring, which is attached to the movable dire by 2 pin or bar v 
works through a slot in the side of the charger, the t ing of sufticie 














charger. 
back to its pk 
able material. 

















length te allow the apertures in the discs to come oppo 

by the moving of the movable disc upon its central 

74 JIASELTINE, Southampton-buildings, Chencery-lane, L 
ure of boots and sho $."—A communication.—Dated 





This invention relates to the fastening of the soles to the uppers of boots 



















and shoes by means of rivets that are incorporated with the t 

pass through the edges of the insole and the upper, and have t of 

the adjacent rivets clenched in opposite directions. 

739. . CROCKER, Teun'on, Bristol, Massachusetts, US, “ Yell etal 
sheathing, nail or spike."— Dated 19th March, 1563. 

Yellow metai, when ina cold state, cannot be used for the manufacture 

of cut nails or spikes in a nail cutting machine, the great frangibility of the 

il preventing the nails or spikes from being cut and headed. 





tentee has discovered that by heating it to redness, or thereabouts 
olucing it mto the nail or spike machine, it may 
safely cut up int z s, and each of the said bianks can be headed 
by the machine. After the nails or spikes, as the case may be, 

ade, they are to be again heated to or about to :edness, and when so 
they are to be plunged into cold water. In consequence 
their brittleness will be so overcome as to render them capab e of being bent 
or driven without that danger of being broken under such operations as the 
common cast composition nails or spikes would be subj to. 

G, T. Key, Portsmouth, “ Fog and other signals.” — Dated 25th 


Murch, 1863. 


tile so heated int 
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have been | 





thereof | 


This invention consists in the application of bellows to sound a wind | 


instrument, such as a fog horn, the horn enter:ng the bellows and forming 
the spout, or two or more differently sounding wind instruments, as, for 
example, a fog horn and whistle, for signalling during fogs and at other 
times. The bellows may be made in different ways, as, for example, single- 
acti: g, such as those in ordinary use for blowing fires, or double-acting, such 
as those used by blacksmiths. 

S. A. Couperin, B 
pole bolt 18 effectually suppressed, and whic 
wheeled v 10th A; ril, 1863. 

This invention cannot be described without reference to the drawings. 
1020. R. Lavender, Gosi road, London, * A new compound to be used asa 

lubricator.”— Dated 24th April, 1863. 

In carrying out this invention the patentee takes ten parts of the hydro- 
carbone: ous material known as paraffin oil, of any density best suited for 
the especial compeund,; he then adds to it one and a half parts of conimon 
gum resin, or any of the resinous gums that are solube in the above 
material. These two are mixed together by heat or otherwise, and after 
being properly united, he takes lime water up to the point of saturation (or 
y of the alkalies which will cause saponification) and adds it to the above 
npound, stirring or agitating it in such a manner as to bring it into con- 
tact with the alkalive properties, thereby saponifying the mixture to any 
degree he may deem necessary. These materials, when chemically united, 
form an unctuous compound, that is well suited for ail purposes of lubri- 
cation 
1065. G. W. FULLER, Cambridge Port, Middlesex, Mcssachusetts, U.S., “ 

marine lantern.” — Dated Isth April, 1863. 

This inveution consists in producing a lantern which, when in use at 
whatever depth below the surface of the sea or a body of water in which it 
may be immersed, will have a pressure of air withm it equal or about equal 
to the pressure of the water on its external surface, thereby enabling the 
patentee to consiruet a lantern of little strength and weight comparatively, 
one easily handled by a marine driver while in the water and below the 
surface thereof. 

1076. E. RowLanp, Manchester, “ Apparatus for weighing solid bodies and 
measuring fluids.”—Dated 29th April, 1863. 
This invention relates to an apparatus for weighing solid bodies or 
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measuring fluids wherein water or other fluid confined within a chamber is 
applied and employed as the counter balance to the body to be weighed, 
such communicating chamber with a graduated tube to indicate the weight 
by the height of the water in the tube. A second part of the invention 
relates to a sim‘lar arrangement of apparatus to be employed to open and 
close dampers in the flues of a furnace employed to heat a steam boiler or 
generator ; the ri-e and fall of the beam beiny effected through the medium 
of the water (instead of being adapted to weighing) is applied to the aforesaid 
purpose, 

lis. G. T. Bousrieup, Brixton,“ Machinery for rolling, grinding, and 

cutting files and rasps.”—A communication — Dated 14th May, 1863. 

This invention cannot be described without reference to the drawings. 

1282. W. SNELL, Clement’s-inn, Westminster, “ Butt hinges.”—A communica- 
tion.—Dated 22nd May, 1863. 

This invention cannot be described without reference to the drawings. 
1341. C. F. Baxter, Boston, U.S., ‘* Hollow elastic stopper for bottles, jugs, 
dc.” —Dated 28th May, 1363. 

This invention consists in making stoppers of any suitable elastic sub- 
stance, provided with a cavity opening in the end entering the bottle, the 
object of the said cavity being to save material, permit any interior force to 
press the sides of the stopper more firmly to the neck of the bottle, to pre- 
vent itsexpulsion, and thus save the usual necessity of sealing and tying, 
and to effect the ea-y removal of the stopper by pressing upon one of its 
sides, 

1418. G. W. E. Feriepricn, Shap-street, Kingsland-road, London, “ Manu- 
Sacture of a new ink.” —Dared 8th June, 1863 

The following is the method of manufacturing this new ink :—Say for one 
gallon take six quarts of boiling water, and whilein that state add of logwood 
2ib (avoirdupois weight), and ailow it to boil until reduced to one galion of 
liquor; then take of bichromate of potash three drachms twelve grains, and 
of ferrocyanide of potash one drachm thirty-six grains (troy weight) pre- 
viously dissolved in safficient water, and mix the whole together ; then boil 
up, and when cool strain carefully through flannel, and the ink is then fit 
for use. 

1536. H. A. BonneEvILLE, Paris, “ Machinery for the manufacture of bolts 
and rirets."—A communication.— Dated 9th June, 18 3. 

This invention cannot be described without reference to the drawings. 

1599. D. Hussey, Nashua, New Hampshire, U.S., “ Having reference to 
bobbins, and the winding of roving or yarn thereon.”—Dated 25th June, 
1863. 

This invention consists in an improved double-coned bobbin or spool ; also 
in a pecvliar mode of winding or laying the roving or yarn thereon, such 
mode consisting in increasing the width of each successive layer of the 
roving or yarn until the cones, and the body or part uniting them, shall be 
completely covered, and subsequently diminishing the width of each suc- 
ceeding layer of such yarn or roving until the requisite amount thereof 
shall have been wound on the bobbin. The patentee observes that crdinary 
spools for spooling roving are made cylindrical from end to end, and are 
provided with a recess and cross notches at each end. 











ForeiGn anp CoLontaAu Jotrrinas.—T he Phare de la Manche, of Cher- 
bourg, says :—“ We shall soon have in our watersa whole squadron of 
iron-clad vessels. Four are already at anchor in the roadstead—the 
steam ram ship Solferino, the frigates Normandie, Couronne, and 
Invincible. T’wo more are expected, the steam ram ship Magenta, 
from Brest, and the Gloire frigate, from Toulon. The sole object of 
collecting these vessels at Cherbourg is to make a series of compara- 
tive experiments, in order to fix the opinion of professional men on 
the questions of nautical science raised by this novel kind of vessel.” 
—We learn that the Porte has decided on erecting machinery for 
roliing aud bending ships’ armour plates. The immense cost of 
such apparatus, and of its subsequent working, will, we (Levant 
Herald) feel confident, speedily demonstrate that the work in 
question could be far better and more cheaply done in England— 
whence the machinery is to be brought—than at Yildiz- Kiosk, 
where the expensive experiment is to be tric M. Theodore Sortais, 
a clockmaker at Lisieux, has submitted to the French Emperora 
new electric telegraph, offering many advantages. By it messages 
can be transmitted by the sender in the absence of any receivers 
The symbols, traced on paper, are visible immediately, and the clerk 
can sigual errors without loss of time. The Morse instruments, it is 
said, can be adapted to the new system. 

Macnine Axp Hanp-mave Fines.—The Patent File Company 
(Limited) has published the annexed comparison of the cost of 
making files by machine and hand labour :— 
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£100,000 | 

worth of Files of 
sizes from Sin, 
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to 1S5in, 
Blank Making, z £ £ £ s. d. 
Cost, 5,128 8,196 61 10 8 
Grinding, a 10,7€ 5,210 6,55 61 12 0 
Cutting, a 28,275 11,333 16,942 59 18 4 
Hardening 
and mak- | 
ing 1 | 
4,549 51 18 8 
12 6 
N B.—The ¢ Includes charges ing £42 7s. 
steel to redeem pa- Gd. as the cost 
inch tentsin 5 years, | by machinery 
is the and fixed plant against £100 
for in 8 years, | by hand. 
tem 
Ecyrtran Inpustay.—The Times correspondent says :—“ Some 


decrees lately issued by this Government relative to industry and 
trade have caused needless alarm among Luropeans. One ordains 
that henceforward no one shall erect steam factories without first 
obtaining the permission of the Government engineers, in order to 
guard against the danger of fire or inconvenience or annoyance to 
the public. We have an instance here of a tannery established 
within the walls of Alexandria, and of a bone-boiling house just 
beyond the gates, which prove the necessity of some control 
in such matters. Another edict forbids the erection of steam 
pumps on the canals. It is evident that were every one 
permitted to erect pumps at pleasure, it would deprive the 
neighbouring proprietors of the water necessary for their land, to 
which they have an undisputed right. The distribution of the 
water is allotted by a special section of the Government engineers, 
who allow it to flow into the main canals and their branches, 
according to the quantity of land entitled to receive it. Never- 
theless, it would perhaps be good policy to permit the erection 
of steam pumps, under proper regulations. A third calls upon the 
governors of districts to furnish a return of all artisans and workmen, 
whether domiciled or vagrant. ‘The proprietors of industrial factories 
fear that this is a preliminary to some interference with the hands 
in their employ. Whereas, in truth, the present Viceroy has per- 
mitted the peasantry to leave their villages and to adopt new 
residences—a step always strictly prohibited by his predecessors 
under severe penalties, even to the entire confiscation of their 
property. The question of the lands assumed by his Highness, as 
mentioned in a recent letter, appears to be justly open to objection, 
and | hear that much dissatisfaction exists among the Fellah popu- 
lation both upon this point and also as to the proportion of forced 
labour they have to contribute for the cultivation of these aud other 
properties of his Highness. Much is attributed to the over-zeal of 
the Viceroy’s stewards, who tax the forces of the peasantry severely to 
obtain large results, and gain credit from their lord, but I have no 
doubt when the facts become known to Ishmael Pasha that this 
grievance will be remedied. His Highness has just returned to 
Cairo, after a visit of inspection to his sugar estates and 
refineries at Roda and Minié in Upper Egypt. His atten- 
tion, I understand, is much engaged with plans for the extension 
of railway and telegraph lines, and I think we shall before 
long see Egypt doubly linked to Europe, by branches of wire 
towards Bengazi and the Malta line on ove side, and through Syria 
to Constantinople on the other. Egypt is nearly abandoned by its 
European inhabitants; few even of the Consuls-General remain. 
They are either gone or going, and so it is with the rest of the 
colony. All who can avail themselves of the great facilities afforde 

by the numerous lines of steamers pass the hot months in Europe, 
to escape from the debilitating effects of the climate, which \seem to 
increase with the annual growth of this city. 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tre Inon Trape or Past WEEK: “pecial Meeting of Trade Relative 
to Puddlers’ Strite: One Works Giving the Rise—Yue Trave 
Resisting THE Demanp—THe Strike to be Protoncep—THE 
Coat Trape: Sli,at but Partial Improve ment: Prices (ene rally 
Unaltered—GeowocicaL Lecture sy Mr. Satten—Muinrxna ARBI- 
TRATION Cass—Tae Cotuicry Ruies anno Ibiirens Mixers— 
Pir Expiosion — Gr AL Manvractvurineg Trave Tolerable 
Bristness: Branches Specified—Tur Wittennatt. Lock Trape— 
A Witiennatt Lock-Maker Comuirrep ror Receiving SToLen 
Goops—Cvntous Post cr Law — Loca Bankeurrcres — THE 
Manvracrure oy Smart Arms py Macatnerny—Tue GOVERNMENT 
anp THe Breecu-Loapixc Parncipte— Hatr-YeaRLY MEETING OF 
BinmincouamM CHAMBER OF ComMERCE—LOCAL BANKING AND OTHER 
Companirs—Tue AMALGAMATION or Great WesTerN AND WEST 
Miptanp Rarmway Companres—Ramway AccipeNt—ACcTION FOR 
Damaces For A Ramway Accipent. 

Tue iron trade of South Staffordshire has been in a state of con- 

siderable uneasiness during the greater half of the past week, owing 

to the fear ihat the employers would be driven to give tle rise of 
ges demanded by the men. This foreboding was due to the fact 
that one firm (that of Messrs. Hingeley and Smith, of the Harts 

Hill Works, Brierley 





























Hill), had resolved to re-admit their | 


, 3 , . - . . | 
puddilers to work on the terms which the men impose. ‘The firm in | 








Williams by the proprietor of another works who would be the first 


question having conveyed their intention to the chairman of the | 
ie, and a communication having also been forwarded to Mr. | 


to be atiecicd by this ~tep, desiring to know what course was to be | 


pursued, a meeting of the Association was called by the chairman 
for Wednesday last, at the Hen and Chickens, Birmingham. There 

18 & nUMeErous response, and the question was fully discussed. It 
s shown that if the rise should be given to the puddiers it must 
be given to the other different classes of operatives connected with 
the coal and iron trades; in which case the price of iron would 
have to be advanced 41 a ton. But such a rise it was felt could 
not le maintained. It was therefore resolved that no change 
should be made, and that, if the men generally determined to obtain 
the rise required by those now upon strike, the masters would 
rather close their works than give it. The partial strike, which has 
already worked serious injury to the iron trade of South Stafford- 
shire and East Worcestershire will, therefore, be prolonged, inasmuch 
as the men who are at work have a growing feeling of sympathy 
with those on strike. When the general trade assembled yesterday 
(Thursday) there was an almost unanimously-expressed feeling of 
atisfaction in the deci-ion to which the Association came. It was 
1own that the demand is such that if all the works were in opera- 
tion there would not be orders enough in hand to keep the works 
fully employed, even now, and that there is reason to conclude that 
after the close of this quarter the demand will be less satisfactory. 
To attempt, therefore, to advance iron £1 a ton would result in a 
failure. Further, to give the rise at this period of the quarter 
would occasion serious loss to those masters who have accepted 
orders unconditionally. Twenty puddlers, it was stated yester- 
day, went in at the rise at Messrs. Hingeley and Smith's, on 
Tuesday night. At the same time there are gradual ac 
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every week at the leading worl 























ssions | 
, Where the strike has been in | 


operation—all without the rise. Whilst the masters sey the men will | 





all 
aiter Christina 
return. 
hitherto struck will really act. The state of things is certainly most 

tisfactory so far as it relates to the trade of the district, and 
also to the feeling of the men towards their employers. 

In the coal trade a slight, but only a slight, improvement is appa- 
rent. ‘This is priucipaily due to the iacreased briskness of demand 
by rail. In other respects little change can be reported: and, indeed, 
Were it not that to allow the mineral to remain would be only to lose it 


return, the men say that they shall remain out until 
s, and that the best men have left the district never to 



























altogether, pits in some instances would certainly now be no longer at 
work. Where such is the case it will readily be conceived that only 
a reduction upon the ruling prices is obtained. And such is the ease 
Other e, rates are unaltered. For gubbin, blue-flats, and white 


ironstone, 14s. to 16s. per ton is now required; and labour is in good 
request. 
1. will readily be conceded that in districts, of which South Staf- 


Another week will show how the men who have not | 


ford=hire is the type, a practical knowledge of geology should be 





made a part, if uot a necessary part, of education of each of those 
proprietors, the valuable part of whose possessions lies far below 
the surface. And in this spirit we welcome every effort to increase 
the amvunt of information upon a subject thus important. On 
Friday eveuing last a lecture was delivered at Dudley by M r 
Salter, F.G.5., late Pe gist to the Geological Survey of 
Great Lyritain, on “ The Order of Creation, or the Successive 
Appearances of Life upon the Barth.” 
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The lecturer having clearly 
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and logically shown that there is au order visible, not only in the } 













introduction of several great classes of both the animal and veye- 
tuble kingdoms, bx e development apparent in the 
members composing those great classes, observed that he accepted 
M : 


n so far as it enables us to account for the 
tific forms; but he could not accept it as any 
on the « of peculiarly distinct types of 
in each gdom. =Hei he maintained that the 
classes of worms, crustacea, fish, amphibia, reptilia, mammalia, must 
have arisen from independent operations of creative power, 
it followed, too, that he allowed no connection between the families 
of man aud the monkey tribe. Th ion ofthe antiquity of man, he 
thought, would, by and by, be resolved into narrower limits, as 
3 time thau was at present advocated; indeed he was not 
iat the biblical chronology, inits ordinary acceptation, was not 
sufficiently extensive to allow of all the changes which have been 
found to have tak 

Ie also touched briefly on the vexed question of interpretation of 
the days of scripture, expressing his belief that the days must be 
-d in an allegorical sense, and he maintained that they should 
cen as periods of time, with the Creator’s work in each by no 
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means completed. The dawn of the great families of animal and 
vegetable life, their full development in certain geological periods, 
aud ir decadence in others, formed no inapt resemblance to the 









shorter series of phenomena which make what we now term a day. 
He was sure that however difficult it might appear, to harmonise 
science and revelation eventually we should find that no discrepancy 
existed. ‘The interest of the lecture was heightened by diagrams 
and numerous fossils specially lent for the occasion. 

A few days since amining arbitration case, which has been referred 
from the recent Worcester As-izes, and in which a Mr. Woodridge 
sought to recover from Messrs. Perrens and Harrison, coal-mine 




















tined to four cottages in consequence of workings beneath, was 
couducted before Mr. Macnamara, barrister, of the Oxford circuit. The 
claim was resisted on the ground that the injury to the cottages had 
n merely from the drawing off of the water from an old fire-clay 
ob beneath. The amount is not yet declared. 

Of the fact that there are instances in which the recognised col- 
i les may even, in the absence of wilfulne-s, prove almost en- 
£ no effect, singular proof is afforded by a case recently 

rought to light. Atan inquest held at Westbromwich upon the 
body of a miner who had been in the employ of Messrs. Philip 
Williams and Co., and who a few days previously had been killed 

y a fall of rock in a gate-road, it was shown ‘at though the col- 
liery rules were hung up in the hovel, yet out of the only two witnesses 
ealled, the one a common miner and the other a doggy, neither was 
able to read and consequently to understand them. 

On Monday morning last an explosion of fire-damp occurred at 















in particular, trade is just now tolerably brisk. Were proof of this 
needed it will readily be obtained in the fact that in other than 


exceptional instances it is found that the orders are quite sufficient | in t Y 
| will be again brought forward in the next session. 


to prevent any large accumulation of stock, and especially true is 
this of Birmingham. Here the manufacturers encaged in all the 
principal branches are enabled to keep men and mills on at full time 
merely in respect of current orders; and only in some of the fancy 
branches, and those of minor importance, does a different state of 
things prevail. 

Proceeding to specify the principal trades, we may mention that 
the brassfounders, electro-platers, and wire-drawers are all well 
employed, that the tube-makers have little cause for complaint, and 
that the metal-rollers and edge-tool makers are in similar positions. 
In the Wolverhampton locality litle change is reported. Average 
briskness distinguishes the casting trade, the tin plate workers are 
fully employed, and the japanners are complaining. The works in 
the neighbourhood of Wednesbury and Darlaston are in tolerably 
full operation, and to those in the Dudley and Brierley Hill locality 
the same remark applies. 

Relative to the Willenhall lock trade, we learn that the foreign 
demand for rim-locks has been scarcely so brisk during the mouth 
recently ended as in the month immediately preceding; but there 
are not as yet any complaints of slackness among the makers of 
those articles. For mortice and dead locks the home demand is, on 
the whole, pretty good; but the distress in the cotton districts is of 
course a serious check to building speculations in one of the most 
extensive and enterprising centres of home industry; consequently, 
those branches, depending as they do upon home trade, can hardly 
be described as active. The Scotch trade, for which locks of a 
peculiar class are exclusively manufactured, has undergone nochange 
since our last report; but the continental demand for padlocks is 
somewhat slacker than is usual at this season of the year. The 
* Dutch lock” makers for Squth America are tolerably well 
employed, as are also key-stampers, both for home consumption and 
for export. In the miscellaneous branches of manufacture there are 
no important changes. The curry-comb trade is almost in a state of 
quiescence ; probably since the outbreak of the American revolution 
not more than one-half of these articles have been mauufactured as 
is the case in a time of ordinary prosperity. In bolts, gridirons, 
skewers, &c., there is more doing, and the makers of till, chest, and 
cupboard locks in the adjoining hamlets report a gradual improve- 
ment in those branches. On the whole the trade of the Willenhall 
locality may be described as brisk, for, save in a few exceptional 
cases, the artisans are not only fully employed, but, to use an ex 
pressive phrase, are receiving “a fair day’s wage for a fair day’s 
work.” 

A case, in which a lock-maker of Willenhall is disereditably 
involved, was on Monday last heard at the police court of the town. 
On the occasion a key-presser, in the employ of Mr, Charles Tom- 
kinson, was committed for trial on a charge of having stolen a 
number of iron rims from his master’s premises. ‘Ihe property had 
been fornd concealed in the culprit’s pockets, and when taken into 
custody he stated that he had intendd to take it to the house 
of Edwin Constable, a lock-maker, of Chapel-green, Willenhall. In 
consequence a search cf Constable’s premises was made, and as a 
result property to the value of several pounds, and which did not 
appear to belong to him, was found. Of this, rims and other 
articles, worth about 20s., were now sworn to and identified by 
various marks and peculiarities as belonging to Mr. ‘lombinson ; 
twenty files were identified as the property of Mr. R. Hodson, a 
manufacturer of the town; and keys and files, to the value of nearly 
£3, were proved to have disappeared in an extraordinary manner 
from the works of Mr. Jabez Hall. A circumstance, strongly 
tending to prove Constable’s guilt, may here be mentioned. Near his 
premises is the disused shaft of a pit. Shortly after the search referred 
to had been made a dog falling down this shaft a boy was 
lowered to bring it up. At the bottom he discovered not only the 
dog but also a large number of keys, which it is presumed had been 
thrown there by Constable, on hearing that his premises were to be 
searched. He was committed to the Sessions for trial in each case, 
At the same police cour’, on the same day, a somewhat curious point, 
and one of some interest to employers generally, was decided by the 
magistrates. A file-maker was charged with the fraudulent appro- 
tion of a number of files of which he had been bailee, and which were 
the property of Messrs. Harper and Co., of Albion Lock Works. It 
appeared that, some time since, the defendant had, in the ordinary 
way, been entrusted with a number of files to cut, and had, instead of 
returning them, sold them to another person. As it_could not be 
proved that the date upon which the property had been entrusted to 
the defi ndant was within the prescribed six months the case was 
dismissed. 

On Wednesday week last, at the Walsall County Court, the ban- 
ruptcy case of Jos. Cooke, padlock-manufacturer of that town, and 
who came up for last examination and discharge, was adjourned 
until the Suth of September. The cases of Jno. Danks, gas-tube 
manufacturer, of Wednesbury, and of Wim. Lewis, mine r, of Pelsall, 
were similarly treated. Jas. Williams, a caster, of Walsall, passed 
his tinal examination, 

It is interesting to learn that in addition to the maaufacture of 
files by machinery, the manufacture of small-arms by the same 
agency is pow about to be introduced into Birmingham. Practi- 
cally, however, the introduction of the latter branch is nearest to 
completion, for not only has acompany been formed, but a new 



































| factory, of fine proportivus, and intended for first-rate machinery, is 
. t ’ Pe) 


now rapidly rising upon one of the best and healthiest sites in the 
suburbs of the town. In the centre of the three-sided range of 


| buildings of which the factory wiil consist will rise a tall chimney, 


Lhence | 


n place since the introduction of the human race. | 


rietors, at the Lye, near Stourbridge, compensation for damage | 


150ft. high and 24 ft. square at the base. ‘The eugine, which is to give 
life to the machinery that will whirr and whiz all day long within 
the solid walls, has a driving wheel 2ft. 4in. in width, and the con- 
nection will be made by means not of usual gearing, but of a belt of 
extraordinary dimensions. It has long been a growing convic- 
tion that if Birmingham were to compete on anything like equal 
terms with the makers of the Eufield rifie,in the manufacture of which, 
itis scarcely necessary to add, machinery has long been used, or 
with those Belgian houses who are enabled to procure labour at a 
comparatively low rate, it would be necessary either that the wages 
of the artisan should be considerably reduced, or that the Enfield 
system should be adopted ; and the latter course has been resolved 
upon. ‘The Enfield machinery wiil be used, the Enfield plan will be 
carried out, and the Enfield pattern will be adhered to, We may 
explain that the chief characteristic of the Enfield system consists in 
the carrying out of the interchangeable principle, and that this, when 
translated, implies the making by machinery of the separate parts of 
a gun in large numbers, all of precisely the same pattern, and all of 
precisely the same size. We can only hope that this fresh develop- 
ment, in the Midland metropolis, of a go-ahead principle will, in its 
issue, prove thoroughly successful. 

We learn that the Government, wishing to apply the plan of 
breech-loading to rifies as well as to carbines, have given an order to 
Mr. Westley Richards, the author of this invention, for 2,000 rifles 
—Whitworth barrels— with the breech-loading arrangement. 

At the ordinary half-yearly meeting of the Birmingham Chamber 
of Commerce, on Thursday, the 30th ult., a long report, which con- 
sisted principally of a review of proceedings and acts of c uncil 
since the previous meeting, was read and adopted. Referring to the 
Patent Law, the report, after recapitulating the history of the steps 
taken relative to the matter by the council, states that the Patent 
Law Commission has now closed their inquiry, and that the report 
embodying its conclusions may be expected to appear sufliciently 
early to permit legislative action being taken on the subject next 
session, should any such action be recommended. Every confidence 
is expressed that Mr. Ewart’s bill for the establishment of the metric 
decimal system of weights and measures will be re-introduced into 
Parliament early next session, and inasmuch as an opportunity for 
the maturing of public opinion upon the subject will be afforded, the 
delay is not regretted. The consideration of various provisions of 








the New Pit, in the Court Field, at Madely, and one of the miners | the Bankruptcy Act of 1861 has been left in the hands of a com- 
mittee of competent gentlemen, and the council are sanguine in the 
expectation that the labours of this committee will result in the 


Was in consequence severely injured. 
Asin the country generally so in the district of which we write 





collection of some valuable facts, and in some practical suggestions. 
The Partnership Law Amendment Bill, which was introduced early 
in the session just passed, did not go into the House of Lords, and 





As soon as this instalment of the Partuership LawAmendment Bill 
of 1863 has been secured, it is intended to introduce a new bill for 
the enforcement of a general registration of partnerships. 

Relative to foreign tariffs, the council report that the negotiations 
for the new tariff between England aud Italy are so far advanced 
towards completion that at the next half yearly meeting the con- 
clusion of arrangements will probably be announced. Relative to 
Spain it isfeared that the efforts of the Spanish ministry to induce the 
Cortes to make a reduction in the high scale of duties now prevail- 
ing will meet with great opposition from class interests; and the 
progress of the country in the direction of free trade will be very 
slow. ‘The report of the councilconcludes by calling attention to the 
comparatively satisfactory state of trade generally, notwithstanding 
the influence of the American strife, by advancing an opinion that a 
geueral reduction in the tariffs of the various European states is not 
improbable, ani by expressing a resolve to devote to this matter a 
considerable amount of attention. 

The half-yearly return of the Birmingham Joint-Stock Bank shows 
generally the condition of business on the 31st of July, after eighteen 
months’ operation. The capital of the company is one million 
pounds, and its liabilities on the Ist of July were £500,316 17s. 5d. 
fo meet these snflicient assets are in hand. This bank is the first 
established in Birmingham on the principle of limited liability, and 
its transactions since the last return in February have increased b 
more than £100,000. The deposits amount to nearly £40,000, 

Attbeannual general meeting of the Stourbridge and Kidderminster 
Banking Company, which will be held on Monday next, the report 
presented will show a nett profit upon the year of £14,451 8s. 1d. 
* Looking at the general inactivity of trade,” remark the directors, 
“especially in the mineral districts, your directors deem this result 
of the bank’s operations for the past year to be satisfactory. The 
probable dividend for the whole year is at the rate of 7} per cent. 
The directors of the Dudley and Westbromwich Banking Company 
have declared a dividend for the past half-year at the rate of 5 per 
cent. free of income tax, the same to be payable on the Ist of Sep- 
tembernext. We understand that the directors of the Midland Wagon 
Company have agreed to recommend a dividend at the rate of 

2} per cent, carrying over a considerable surplus to the reserve. 

At the forthcoming half-yearly meeting of the North Stafford- 
shire Railway Company, the directors will recommend the declara- 
tion of a dividend of 3} per cent. per annum upon £20 per share. 
This will leave in hand a balance of £3,700. 

The Actof Parliament forthe Amalgamation of the Great Western 
aud West Midland Railway Companies came into operation on 
Saturday last. 

On the evening of the 25th ult., as Abraham Hodson, an assistant 
guard on the Macclesfield and Burton goods train, was holding the 
points whilst shunting his train at Froghall, near Cheadle, the lever 
slipped out of its socket, the poor fellow was thrown across the 
rails, one of the wagons passed over his body, and he was a corpse. 

Au action, chiefly remarkable for the large amount of damages 
claimed in such a case, was on Tuesday last tried at the Worcester 
The plaintiff, Philip Derry, a butcher of Malvern, sought 
to recover from the West Midland Railway Company the sum of 
£5,000 as compensation for serious and permanent injuriessustained 
by an accident which occurred on the railway of the defendants in 
the year 1861. Finally the jury found a verdict for £1,600 damages, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Own Correspondent.) 


Srare or Trapve: Sheffield: Leeds: West Riding Steam Ploughing, 
Cultivating, and Threshing Company—New Piex ar Buackroor— 
Pusnic Works in Lancasuine: s/ulme, Bolton, gc. — Wane, 
Wensiey, AND EpenpaLe Karpway —Liverroo.: Mersey Docks 
and Harbour Board: The Institution of Mechanical Engineers— 
Srare or tHe Manvractunne Districrs—Corron Presses— 
Nortuern Marrens: Shipments from the Tyne: The Tyne Piers : 
Launch of a Ship for the Transport of Petroleum: Another Great 
Tyne Dredger: Progress of the Wear—Scorrisn Topics: Ship- 
building: Railway Enterprise: A Monster Cylinder—Is Perroteum 
Insunious to Pusiice Heatran ?—LRon DWELLINGs AND Stoxe-novuses 
FoR AFRICA, 


No material change has taken place in the aspect of business matters 
at Sheffield. Fair orders coms to hand for steel, bat the cutlery 
trades still present, on the whole, no amendment. ‘The orders from 
Germany for edge tools and other goods are satisfactory, but the 
demand from the other continental countries is moderate, In 
Rotherham and the neighbourhood business is tolerably active. The 
large iron houses are busy, but the railway wagon builders are com- 
paratively slack, The Leeds Chamber of Commerce, in reporting 
upon the business of that town and district, observes, with reference 
to the iron, machine, and engineers’ tool trades:—“ The makers of 
merchants’ iron are very busy, and have large orders on hand, For 
best iron the demand is not so good. The machine trade is much 
better, and the makers are fully employed, and are likely to be so 
for some time to come: some of them are working overtime. The 
engineer tool trade is steady, and is better than for some time past. 
‘The makers of railway plant and locomotives continus busy. ‘The 
cut nail trade is also very brisk.” ‘The annual meeting of the West 
Riding Steam Ploughing, Cultivating, and Threshing Company has 
just been held at Watertield. The directors’ report was read, and 
adopted, and it was resolved to increase the capital of the society by 
£1,000, to be raised in £1 shares. Before the meeting closed 400 of 
the new shares were subscribed for, and the secretary (Mr. C. Clay) 
also stated that he had applications for upwards of 60 more, 

The new pier at Blackpool was inaugurated on Saturday with a 
regatta. The pier, from desigus by Mr. E. Birch, engineer, of 
London, has been built by Messrs. Laidlow, of Glasgow. Mr. John 
Keid superintended the works. The pier-head is 150ft. long, aud 
5dft. wide, being double the width of the body of the pier. ‘The 
superficial area is 1,415{t. There are six commodious landing stages 
for steamers and boats, approached by a flight of steps ten feet wide. 
Although the undertaking has been of a dangerous character, owing 
to the severe storms of last winter, not a single accident has 
happened during its erection. Mr. Birch has received orders to 
prepare designs for a pier at Latham, but it will not be such a sub- 
stantial structure as the one designed for Blackpoo!. 

An effort is being made to provide a public park for Hulme and 
Chorlton-on-Medlock. At a meeting held t consider the subject, 
the chairman said the committee had receiv « what my considered 
a most eligible offer, on moderate ter, from Mr. Lloyd. The 
place was called Heywood’s Farm, » the Chorlton road. The 
streets of the district all converged t» «ards the spot. It contained 
about forty acres, and would cost £24,000, to lay it out and fence it 
would cost £6,000 more, making a total outlay of £30,000, The 
committee proposed that the Corporation of Manchester should be 
requested to borrow £30,000, on condition that 3} per cent. as 
interest, and £1,000 towards the liquidation of the capital, should be 
paid annually. They proposed that the townships of Hulme and 
Chorlton should be requested to discharge £1,000 of the debt 
annually, which would require a rate of 3d., or possibly 1d., on the 
rateable value; and that the city of Mauchester should be asked to 
pay the interest. 

Bolton also proposes to avail itself of the recert Public Works 
Act. At a special meeting of the Town Council yesterday week, 
Messrs. Farnall and Rawlinson attended and gave explanations, and 
a resolution, affirming the desirability of commencing public works, 
in order to occupy the unemployed, was adupted. ‘The surveyor 
stated that a great deal of drainage remained to be executed in the 
town—about eleven miles, which would cost £11,000. A councillor 
stated that, even if as much as £47,000 were borrowed, the whole 
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would be repaid by a rate of 44d. in the pound, extending over 
twenty-eight years. : 

The Wharfe, Wensley, and Edendale Railway, which has for 
some time been before the public, will be brought before Parliament 
next session. The country has been surveyed under the direction 
of Mr. H. H. Fulton, the engineer who laid out the line in 1852 for 
the Great Northern Railway Company. He reports that the works 
can be executed at a moderate cost, and that the resources of the 
district are such as are likely to afford a large amount of local 
traflic, which, in conjunction with the through traffic between 
Carlisle and the North on one hand, and Leeds and the South on the 
other, would give a fair return for the capital invested. 

To pass on to Liverpool. At the last sitting of the Mersey Docks 
and Harbour Board it was agreed to erect at the North Carriers’ 
dock a 7-ton crane and a 5-ton crane; to provide a 15-ton weigh- 
bridge and a weighing-honse, and to place a line of rails in con- 
junction therewith and the main line, at an estimated cost of £770; 
and, also, to lease for fourteen years, on certain conditions, to Messrs. 
Bowdler, Chaffer, and Co., 10,000 square yards of land on the north 
reserve, Birkenhead, for shipbuilding purposes. Mr. Brocklebank 
said the cranes and weighing-machines which it was proposed to 
erect were necessary for the purpose of Messrs. Farnworth and 
Jardine’s business, and Messrs. Farnworth and Jardine would 
be charged for them the usual charge made for such appliances. 
The committee had now made a commencement in the appro- 
priation of the land at the north reserve, Birkenhead, for ship- 
building purposes, and they would go on letting it from time to time 
as applications were made. The rebuilding of the wall was neces- 
sary, inastnuch as it had been washed down and the tide flowed into 
the reserve. He expected that, in the course of twelve months, the 
whole of the area would be in a position to be let to parties wishing 
to haveit. It was agreed to accept the offer of Messrs. Brundrit 
and Whiteway to supply, in fifteen weeks, one pair of mud barges, 
at £575 each; andalso the offer of Mr. C. Gibson, to supply in 
thirty-six weeks, two pairs of mud barges, at £500 each, Mr. Boult 
said when they were called upon to vote the construction of the 
dredging-machine for the great low-water basin, they ought to have 
had these items included in it, together with an estimate of the work- 
ing expenses, so that they might have an idea of the expenditure 
they were going into. ‘This was the way in which they were led 
from one thing to another in regard to Birkenhead, without knowing 
what they were doing. ‘The Institution of Mechanical Engineers 
has been in session at Liverpool during the past week. We can 
only make a brief reference to the gathering under this head, but we 
may note here thatthe list of papers set down for reading and 
discussion comprised the following :—“ On the Construction of Iron 
Ships,” by Mr. John Vernon, of Liverpool; “On the Effects of 
Surface Condensers on Steam Boilers,” by Mr. James Jack, of 
Liverpool; “ On the Mechanical Ventilation and Warming of 
St. George's Hall,” by Mr. William Mackenzie, of Liverpool ; 
‘On the Mechanical leatures of the Liverpool Waterworks,” by 
Mr. Thomas Duncan, of Liverpool; “On Machinery for the Manu- 
facture of Plate Glass,” by Mr. G. H. Daglish, of St. Helen’s; “ Descrip- 
tion of the New Ironworks at Grosmont,” by Mr. Hiram C. 
Coulthard, of Blackburn, &c. On Tuesday and Wednesday the 
members of the Institution were conveyed to several engineering 
works in Liverpool and Birkenhead, thrown open for their inspec- 
tion, including the Mersey Steel and Irop Works, Messrs. Laird’s 
shipbuilding yard, Messrs. Bibby’s copper works, the Canada dock 
and swing bridge, &c., the Birkenhead float and chain-testing 
machine, &c. On Wednesday evening the members and their friends 
dined together in St. George's Hall at seven o'clock. Yesterday and 
to-day there was an excursion of the members by a special train, 
placed at their disposal by the kindness of the London and North- 
Western Railway Company, starting from Lime-street station each 
morning—yesterday to the St. Helen’s plate glass works, the Kirkless 
Hall ironworks, and Messrs, Pearson and Knowles’ colliery, at 
Wigan, and to-day to the London and North-Western locomotive 
and rail works, at Crewe, where a number of Bessemer steel rails 
were rolled. ‘The water-trough at Parkside, for filling locomotive 
tenders while running, was shown in action in the up journey. 

The state of the manufacturing districts continues, on the whole, to 
present signs of gradual improvement. Thus from December 6, 
1862, to July 25, 1863, there was a nett decrease of 127,524 in the 
number of persons receiving relief. There were still, however, at 
the latter date 144,459 persons receiving parochial relief as compared 
with 47,712 in the corresponding week of 1861—two years since. 
It appears that about £59,000 more were earned weekly in last 
month in the factories of the cotton districts than in February. 
Wherever out-door employment has been provided by local com- 
mittees, the operatives have soon become not only skilled in their 
new occupation but their physical condition has also been greatly 
improved. 

Messrs. Peel, Williams, and Co., of Manchester, have manufac- 
tured a considerable number of hydraulic presses for cotton packing 
much lighter in their several parts than usual for this class of work, 
it having been discovered that the compressing cotton into a 
reasonably sized bale is a less difficulty than has been imagined. 
One of these presses will make a bale 2ft. by 3ft. Gin. by ft. Gin., 
and weighing 3361b. ‘The heaviest piece of metal about it weighs 
z8ewt. ‘The press is worked by two pumps only, driven by a pair 
of small steam engines very conveniently attached to the same 
cistern and framing ; these pumps are poco of pumping up a bale 
in this size of press in three minutes, and giving the men twelve 
minutes for tying up and lashing. ‘This machinery is capable of 
turning out 40 bales per diem of ten hours. Messrs. Peel, 
Williams, and Co., are working out their patent recently 
granted to G. Peel, jun., and J. Simpson, for sundry im- 
provements in the manufacture of presses. One consists of a pecu- 
liar arrangement of hydraulic pumps, to be worked oy hand labour, 
placed upon the cover of a circular cistern, and moved by one crank 
in the centre, common to all, and which works every pump in suc- 
cession; this crank terminates in a capstan, having six arms at 
which labourers are employed. This movement is efficient, as it 
secures the entire stroke of the pump being made, however slowly. 
The firm is also making some small cotton presses, to be 
used far inland 7: producers, who will thus be able to put a ewt. of 
cotton in asmall bale. ‘T'wo such bales suspended across a mule are 
easily conveyed across country, and these small bales are in such 
sizes that three of them fit nicely into the box of afull sized press at 
the seaport, and are then compressed into one bale of the ordinary 
size sent to this country. 

We turn to the north. There was an increase of 18,350 tons in 
the shipment of coal from the Tyne last week, and of 223 cwt. in 
the shipments of alkali, but the exports of coke fell off 975 tons, and 
those of iron 6,953cwt. The River Tyne Commissioners have at 
last brought negotiations to a close with Mr. Lawton, the late con- 
tractor for the T'yne piers, about his plant. The Commissioners 
have bought all his materials at a valuation, and they will at once 
resume work at the piers under the direct management of their own 
engineer. Mr. Lawton’s claim for extras is still unsettled. Saturday 
witnessed the launch, at St. Peter’s iron shipbuilding yard (Messrs. 
Rogerson’s), of an iron vessel built mpeg for the transport of 
petroleum. The ship consists of a series of iron cisterns, extending 
in depth from deck to keel, and each holding a stated quantity of oil. 
‘The ship is at the same time an elegant specimen of marine archi- 
tecture externally. Her length over allis 145ft.; breadth of beam, 
28}ft.; and depth, 16ft. 9in. She was named the Atlantic. 
At a collation which followed the launch, the Mayor of 
Gateshead proposed, ‘Success and prosperity to the Petroleum 
‘trading Company.” He said the Pennsylvanian and Canadian wells 
would be likely to last much longer than those present were likely 
to live. The Petroleam Company, of which he was a director, had 
entered upon the importation of this article, and had combined with 
the Atlantic and Great Western Railway Company in carrying on 
their operations. The oil at first was used by the Indians as a 
medicine, then it came to be used in lamps, and next in fires, and 
was finally imported in small quantities to New York six years ago, 
when the importation — rose from 600 or 700 gallons to 8,000 
or 10,000; and it had taken a very few years to make the quantity 





brought into the market something like 15,000,000 gallons, 
The exports from the United States during the first half-year 
of 1862 was 4,335,389 gallons, and in the first half of the 
present year they had reached 17,056,049 gallons, making an 
increase of Pra thirteen millions. The larger proportion 
of the importation iad been made by the Petroleum Company. The 
company found it was a great loss to bring over this oil in wood 
vessels, the degree of loss varying from two to fifteen per cent., 
arising from leakage. They found that very considerable difficulty 
existed in chartering ordinary vessels at all, besides the great waste 
incurred, and to obviate many of the difficulties of transit, they 
opened a communication with the Atlantic and Great Western Rail- 
way Company. It was found expedient to make a new line to carry 
over the oil, and it fell to his lot, as being connected with the American 
trade to introduce to the directors the gentleman who made 100 miles 
of railway in 100days. That was Mr. M‘Henry. The directors 
found it necessary to provide more suitable and more profitable 
means of transit across the Atlantic as they found that the estimated 
loss on ten cargoes recently delivered was equivalent to £3,150 for 
leakage alone; and the employment of tank ships was, therefore, 
decided on. By those means waste was entirely avoided; nor was 
that the only gain, for there was saving in the carrying power. It 
was caloulated that one ton of oil in barrels would occupy 53 cubic 
feet, so that a vessel which would carry 500 tons in barrels, would 
carry in bulk nearly 700 tons, andin addition to those important items, 
there was a saving in the loading and uuloading of the vessel, which, 
by pumps, could be effected in twenty-four hours. With the present 
ship—the Atlantic—the directors calculate that they will produce 
an average profit of £1,875 per voyage; and each ship will be able 
to make four voyages in the year. ‘I'he ship launched that day had 
been classed Al at Lloyd’s for nine years, and for seventeen at 
Liverpool. She had been built specially for the trade, and would 
be fitted with pumps to discharge her in the Thames. She would 
be loaded in New York by means of certain arrangements of pipes. 
It would thus be seen that a great saving in shipping expenses had 
been made by the new arrangement. ‘The old vessels would only 
carry 360 tons, namely, one-half of what the Atlantic would carry ; 
and not only had parties making ventures in them to sustain the 
cost of purchase of the oil, but there was the cost of re-shipping the 
barrels, which would be useless in the newships. The shareholders 
would be told in a week's time that the company would pay 10 per 
cent. and carry 10 per cent. to a reserve fund; and he thought they 
indicated a bright future for the undertaking. A trial has just taken 
lace of a greatdredger constructed by Messrs. T. Wingate and Co., of 
hiteinch, on the Clyde, for the River ‘'yne Commissioners. The 
dredger, on leaving the Clyde, went “north about” for the Tyne, 
encountering some heavy seas near the Orkneys, but proving herself 
a good sea boat. On the Commissioners going on board at the trial 
trip, the order was given to set the machinery in motion. The two 
ladders, each containing 35 baskets, and weighing upwards of 100 
tons, were easily managed by a single man at each pulley, and were 
let down upon the bottom of the river, and very soon gave evidence 
of their power, working without the slightest check from the 
moment the engine was started, and in the space of little more than 
an hour filling two of the Commissioners’ hopper barges, one on 
each side, and each containing 300 tons of mud, or 400 tons of mud 
and water. Mr. Wingate directed the trial of the engines and 
machinery, which was completely successful. A novelty of 
the construction is the manner in which the power is com- 
municated by the engine to the dredging ae by means 
of the friction wheels of Robertson, of G “— instead of 
the toothed or cog wheels generally in use. It is calculated 
that the new dredger, when in full operation, will raise 10,000 tons 
of material per day, and it will be one of the most powerful dredgers 
in Europe. The engine is of 50-horse power nominal, and is capa- 
ble of being worked up to three times that power. Each bucket 
weighs a ton and a quarter, and the ladders are calculated to 
operate in 30ft. water, and when working at speed will each fill a 
hopper-barge in from 60 to 55 minutes. ‘The new dredger is now at 
ealahoad the New Quay, North Shields, and it is said that she 
will clear away the Dortwick Sand right up to White Hill Point. 
The old sailors say that she will tear the inside out of the river. It 
appears that the Executive Committee of the River Wear Commis- 
sion has decided on abandoning for the present the execution of 
the proposed new graving dock at Sunderland. The report relating 
to the financial and other statistical affairs of the river is an in- 
teresting, although not wholly we document. It states that 
the revenue for the year ending the 30th of June last 
will exceed £87,000; but as the accounts are not yet finally 
closed, the precise figures have not transpired. In the 
amount of coal shipped in the port there is a diminution of 
840 tons, as compared with the previous year, there being a decrease 
of 11,924 tons in the tonnage clearing from the port during the same 
period; but the dock trade, nevertheless, shows an increase of 
34,134 tons, and the general trade of the port is represented as 
having been all that could be desired. Owing to the obstacles with 
which the scheme of dock extension has had to contend, little pro- 
gress has been made with that important undertaking. These 
difficulties having at length, however, been obviated, the executive 
committee express a hope that the necessary arrangements will be 
promptly matured. The engineer’s report states that from the 
inefficiency of the dredgers, little progress has been made this season 
in the formation of a continuous deep water channel. The improve- 
ment effected so far has only reached Deptford Saltgrass. An effort 
is being made to dredge the bar sands, to increase the depth of water 
at the mouth of the harbour, and to the present time 50,000 tons of 
sand have been removed and taken to sea. New screw moorings 
have been laid down in the place of the old frames, from the bridge 
to the upper berth of the Hetton drops. Theminor works forming 
the necessary preparations for the proposed extension of the Dock 
are being proceeded with, and it is expected that they will be com- 
pleted to allow contracts being entered into for those works by the 
begianing of next year. 

Turning now to Scotland, we find that Mr. Scott has been the 
successful tenderer for the new Leith dock works in which it is said 
about £500,000 is about to be embarked. On Friday a fine screw- 
steamer, the Germania, built by Messrs. Caird and. Co. for the 
Hamburg aud New York trade, went out upon a trial trip, and gave 
considerable satisfaction. The river steamer Diamond, which was 
brought from the Neva to supply the want of other steamers with- 
drawn from Clyde river traffic, went down the Clyde on Friday, and 
having had her compasses adjusted in the Gareloch, proceeded to her 
destination. The Rothesay Castle has also gone down the Clyde 
on a trial trip, preparatory to leaving for Nassau. Messrs. 
R. Napier, of Govan,  wrorers A on Friday the Roslin Castle, an East 
Indiaman of 1,135 tons register, being the thirdof Messrs. D. Currie 
and Co.’s “ Castle line ” of packets between Liverpool and Calcutta. 
All the vessels of the line bave been built by Messrs. Napier, and 
they launch another for it this month. Yesterday week Messrs. 
Barclay, Curle, and Co, launched from their Whiteinch yard an iron 
screw-steamer, named the Vienna, for the Leith, Hull, and Hamburg 
Steam Packet Company. Sheisintended for their Leith and Hamburg 
trade. Her dimensions are—Length, 210ft.; breadth, 27ft. ; depth, 
14}ft.; tonnage, 750. She is fitted with four piston-rod 
geared engines, of 125-horse power. The Vienna is a sister 
ship to the Berlin, recently completed by the same firm, for 
the same owners and trade. It is expected that the Dum- 
fries and Lockerbie Railway will be opened for traffic on the 
11th or 12th inst. On Monday evening a public meeting was held 
in Annan, for the pu of considering a proposal for the con- 
struction of a line of railway from the port of Annan to the 
Caledonian Railway, at or near to Kirtlebridge station, and improved 
harbour accommodation at Annan Waterfoot. A report was read 
from Mr. James Brunlees, engineer, London, who had made a 
general pe of the pro line and site of the harbour, and 
examined the plans and sections already prepared. The length of 
the line from Kirtlebridge to Annan station would be 6 miles 6 chains, 
and the length of a branch from Annan Waterfoot to Annan station 
1 mile 50 chains. The cost of the railway he estimated at £65,000, 
and of the works for improving the harbour at £10,000. A pro- 





visional committee was appointed to further consider and promote 
the enterprise. A large cylinder has been constructed at the 
Caledonian Foundry, Kilmarnock, by Mr. Andrew Barclay, for the 
Coltness Iron Company. It is 84in. in diameter, 15 or 16ft. in 
length, and weighs about 19 tons, being the Jargest of the kind ever 
made in Scotland. 

The insalubrity or otherwise of petroleum, has for some 
time been a vexed question, and it is satisfactory to find 
that Dr. French, medical officer of health at Liverpool, comes to 
consoling conclusions upon the subject. In one district where there 
were petroleum stores, and the atmosphere was strongly impregnated 
with gas, Dr. French reports that he visited 153 houses, comprising 
a resident population of 852 souls, and that he could not satisfy 
himself that in any case the gas had produced effects prejudicial to 
health. In 137 of the houses examined there were no cases of sick- 
ness or debility, and of the remaining 16 houses the sick were 
individual cases of disease, generally of long standing antecedent to 
the establishment of the stores, and in no way dependent on the effect 
of petroleum. He particularly observed the condition of the children 
and young people, andnever remembers to have seen in any district of 
the town so many healthy, ruddy-faced children, or more healthy- 
looking young people, and this statement is borne out by the reports 
of the district medical officers. 

Messrs. Bellhouse, of Manchester, are erecting an iron store and 
dwelling-house, one of six required by the West African Company 

limited). It was 60ft. by 30ft., and two storeys high. The ground 

oor will be used for store and shop. Above are bedrooms, offices, 
&c. The frame, pillars, and roofs (for there are two) are of iron, 
and the partitions are of wood, the whole being of easy transport 
and erection. ‘Two intelligent Africans, who have assisted in the 
construction of the store, will go out to superintend its erection. 
Thereis a wide verandak all round, reached by an outside staircase, 
and the heat of the climate has also been considered in the provision 
of window shades. 


METAL MARKET. 


THE metal market is steady, and a sound business doing, and pretty well 
divested of speculation. 

Rails in fair demand at £5 15s. to £6 per ton for ordinary specifications, 
Scotch Pig Iron has been very steady; speculators appear little disposed to 
extend their position. Most of the holders are anxious sellers, and 
—- waiting a favourable opportunity to realise. The quotations are as 
follow :— 

Mixed Nos. Warrants, Buyers at 53s. 6d.; Sellers at 53s. 9d. 
No. 1 G.M.B. “ . i. ar 53s. 6d. 
533. Od. 


»» 3 do. - 523. 6d. ; se 
Gartsherrie, 58s, ; Coltness, 58s. ; Calder, 55s. ; Glengarnock, 54s. 6d. 
CoprEr.—The advance has checked the demand. Sheathing is queted at 
£102 ; Tile and Cake, £95 per ton. 
Tin.—Very dull. Banca, £127 ; Straits, £121 ; English Tin, block, £118 ; 
bar, £119 per ton. 
TIN PLATES.—A fair business doing. Coke, 22s. 6d. ; charcoal, 28s. per 





OX. 

Leap.—More inquiry, at £20 English, Spanish £19 per ton. 

SPELTER.—Some business has been done at £18, The stock is nearly 
5,500 tons. 
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1862. 1863. 1862, 1863, 
Perload—4 248 £8 £6 erlood— £3446 4 & £5 
secvcccecesseeld O13 0 14 015 O Yel. pine, per reduceac. 
Quebec, red pine .. 310 410 310 410 Canada. istquality 17 018 © 17 01810 
yellow pines. 310 410 3 0 4 0 2nd do.. 11 012 0 12 01210 
St.John, N.B,yel. 0 0 0 0} 5 O 510 Archangel,yellow. 13 01310 13 vis 10 
bec, oak, white 510 610 51% 610 St. Petersb 1. llwi2 0 12 01210 
irch .... 310 410) 310 4 0 Finland.. 9010 060 9 OW 38 
Memel..0 0 0 0' 0 0 O O Memel .. 10 015 0 Wv01s 0 
Im. 310 5 0) 810 5 10 Gothenburg, yel... 10 011 0 10 03110 
Danteic, oak 310 6 10) 310 6 10; white 9 0 910 slulvo 
fi 210 310! 215 310 Gefe, yellow .... 9 lO1L 1 10 O11 O 
Memel, fir 3 5 310) 3 0 310 Soderhamn «+ 9101010,10 10W 
eeccee + 3 0 3 5!) 3 O 410 Christiania, perO 
Swedish ....-..-..%310 215 215 3 0 12 ttby oy 9 st 023 0 223 025 
ase, ss nines 060 5&5 0 G6 O in,......yellow 
yl.pineS © 6 0, 5 O 6 JO | Deck plank, Dnts 
d pine 0 0 0 0 000 0| prawn sin f O14 1 6 Omi 
Lathwood. Dants,fm 510 610 519 610 |Staves, per standard M 
St. Peters.8 0 810 & 0 810 Quebec,pipe ....70 0 750 70 0 750 
ee ae ale ol se puncheon 18 0 209 16 0 ind 
Quebec, wht. spruce 10 |Baltic, crown : . 
Bt. John,whtsprucelé 01510 18 016 0 pipe ... .. } 150 0 1600 15) 01600 





Tue Daily News, of May 29th, in its description of Benson’s Great 
Clock, says :—‘ The entire finish is of the highest cast.” Benson’s 
newshowrooms contain clocksdesigned by the first artists ofthe day, 
and include clocks for the drawing-room, dining-room, bed-room, 
library, hall, staircase, bracket, carriage, church, turret, railways, 
warehouse, counting-house, with musical, astronomical, and every 
description of clock, from the plainest to the highest quality of 
which the art is at present capable. Church and turret clocks 
specially estimated for. Benson’s illustrated pamphlet on clocks and 
watches (free by post for two stamps), contains a short history of 
clock and watchmaking, with descriptions and prices; it acts asa 
guide in the purchase of a clock or watch, and enables those who 
live in Scotland, Ireland, Wales, the Colonies, India, or any part of 
the world, toselect a clock. J. W. Benson received a Prize Meéal in 
Class 33, and honourable mention in Class 15. 33 and 34, Ludgate- 
hill, London. Established 1749.—[Advt. ] 


AmsterDAM SEA CaNnaL.—(From our Correspondent.)—M. Jager, 
who is concessionnaire for a canal from Amsterdam to the sea, has 
had great difficulty in collecting the capital required for the work, 
which is nevertheless indispensable to the development of the trade 
of Amsterdam. An attempt to raise the capital on the spot has not 
succeeded, although the municipality had accorded its patronage to 
the operation. It is in England that courageous capitalists have 
had to be sought, and it is stated that M. Jager has been successful 
in meeting with them, the official journal having published a royal 
decree authorising the constitution of a company with a capital of 
18,000,000 florins. 

A Great BAtioon.—A meeting, composed of members of the 
National Institute, of various scientific societies, of railway directors, 
bankers, and directors of the press, was heldin Paris on Thursday 
last, at the manufactory M. Nadar, to hear his explanation of a new 
balloon. M. Nadar explained to the assembly his theory of aerial 
locomotion by the substitution of a screw an): «f inclined planes for 
the present system of air balloons. He admitted that this theory 
was not new, inasmuch as in the year 1768 it was predicted that the 
screw would be employed in aerial navigation. M. Nadar concluded 
by appealing to the company to assist him in making his system 
known, and in reducing it to practice. M. de la Landelle, who is 
connected with Nadar in the construction of tle balloon, confirmed 
his colleague’s statement, and set in motion several models of 
machines constructed by M. de Ponton d’Annecourt, who is likewise 
a partner in the affair. These balloons were raised automatically, 
lifting graduated weights so perfectly as in all appearance to demov- 
strate the accuracy of the theory. It is announced that an Anglo- 
French company is formed to provide the amount necessary for the 
construction of a gigantic balloon capable of raising 80 persons in a 
car two storeyshigh, which will contain provisions and other neces- 
saries, including, itis said, a printing press. The diameter of the 
balloon is to be equal to three-fourths the height of the towers of 
Notre Dame. 12,000 yards of white silk have been supplied by a 
Lyons manufacturer, at 7f. the yard. This monster balloon is to be 
inaugurated next month at the races of Baden-Baden. Subscribers 
for the trip have already set down their names. It is to last eight 
days and eight nights. After having made a tripacross the Channel 
and another in the Mediterranean, the company at whose expense the 
balloon is to be constructed will exhibit it in London, Paris, and New 
York. The produce of the exhibitions is to be employed in the con- 
struction of a definitive aerial locomotive. M. J. Godard, the cele- 
brated aeronaut, has suggested an improvment to M. Nadar. He 
suggests the addition of a second balloon under the large one, which 
may serve as a reservoir for the preservation of a supply of gas, by 
which means the journey through the air may be prolonged. 
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THE TELEGRAPH TO INDIA, 
(From The Times.) 


Ir mechanical appliances are to be depended upon, and if the most 
careful and experienced supervision of all relating to the scientific 
perfection of a submarine cable is of any avail, the whole of England 
before next March will have at command a means of daily, if not 
hourly, communication with Madras, Calcutta, and Bombay. The 
activity of gray shirtings or the dullness of mule twist ought to be 
known here to the fraction of an auna every morning; and the 
news fiom China and Australia anticipated by exactly the difference 
of time between an overland passage and an overland telegraph, 
which means the difference between thirty days and five hours. So 
carefully have the plans been matured, so quietly has the cable itself 
been manufactured, that the announcement that the expedition will 
in a few days begin to leave these shores to accomplish such great 
results comes upon us with a suddenness that is almost startling, and 
the notion of being in instant: us ication with all India 
soon after Christmas seems almost too good and too astounding to be 
capable of such immediate realisation. Such, however, is at least 
the object with which the expedition will start, and such, we have 
not the slightest doubt, is the object which it will accomplish with 
triumphant success. The Indian Government in making their cable 
bave proceeded so quietly that, except to a few electricians and scien- 
tific men, the announcement that a cable to connect this country 
with Calcutta is nearly made will, we fancy, be quite a surprise to 
our readers. 

The political necessity which renders it essential for her Majesty's 
Government to be in frequent communication with the great Indian 
empireit is needless here to describe. The government of such distant 
possessions as India and Australia can scarcely be carried on in the 
bureaus of Downing-street without some readier meaus of convey- 
ing instruction than that afforded by the post. Ministers have long 
been conscious of this fact, and the failure of the attempt to establish 
electric communication with India vid the Red Sea must be fresh in 
the memory of all. Profiting by the bitter experiences of that un- 
fortunate undertaking, the Government have wisely determined to 
take the construction and completion of the present line to India into 
their own hands. ‘lhe India Board have placed the general super- 
intendence and control of the line under Lieutenant-Colonel 
Patrick Stewart, K.E., an officer as well known for his gallantry 
during the Indian mutiny as for the great services he 
rendered the Government by the construction and mainten- 
ance of tie telegraph lines through the wildest districts of 
Central and East India. For the immediate electrical and en- 
gineering superintendence of the line, and also for the arduous task 
of submerging it, the Indian Government have selected Sir Charles 
Bright and Mr. Latimer Clarke, and under such auspices and super- 
vision its manufacture is now approaching completion at Mr. Hen- 
ley’s telegraph works, North Woolwich. Whatever may be its ulti- 
mate fate, it is quite certain that there never yet has been a cable 
manufactured with such care, or one which, in point of “ conduc- 
tivity ” and insulation, comes so nearly up to the standard of absolute 
electrical perfection. The design and construction of the cable differ 
very materially from any line hitherto laid. Every operation 
in submarine telegraphy—even the great Atlantic line—has contri- 
buted its quota of valuable experience; for, though successfully 
laid by Sir Charles Bright and his assistant engineers, in spite of its 
imperfect construction, it was destroyed by the injudicious electrical 
treatment it received after submersion. This fact is now so well 
established that the cause of the failure of the Atlantic cable may be 
considered as set at rest for ever. The insulation of that line was 
not very perfect, as may be imagined from the infancy of the science 
at that time, but yet the electrical power used was such as would in- 
fallibly break down even the most perfect cables manufactured at 
the present day. Of this our readers may judge when it is stated 
that the large induction coils first used in signalling between Eng- 
land and America were probably equal in electrical power to 2,000 
battery cells, while now it is found inexpedient to use more 
than two or three cells in working the longest submarine lines 
in existence. Some of this great power was, no doubt, used 
in the vain hope cf forcing signals through the line at a 
greater speed than the very slow and unremunerative rate at 
which it has alone been found possible to communicate through an 
unbroken length of 3,400 miles. The result was disastrous, but the 
experience, though dearly bought, has proved of great value. It has 
taught electricians the value of moderating the power used in work- 
ing lines, and above all has pointed out the imperative necessity of 
having no single section of a submarine line of more than 600 miles 
in length. To lay long submarine cables in a continuous length 
without intermediate sections has been found to answer no other pur- 
pose than,that of greatly diminishing the speed of working and multi- 
plying every imaginable risk both of manufacture and submersion. 
The Indian Government, acting under the judicious counsel of their 
scientificadviser, have wisely determined to divide the Persian Gulf 
cable into three sections, though its total length will not exceed 1,500 
statute miles, 

The faults which led to the destruction of the Red Sea line were 
of another character. Though it was manufactured and tested with 
a care greatly superior to that taken with the Atlantic cable, it was 
submerged in a way which rendered its ceasing to work a question 
of a few weeks more or less. Sheathed in a covering of small wires, 
quite unprotected from corrosion, it was laid without any allowance 
for “slack” cable to fall into the irregularity of ihe bottom of the 
sea. It consequently lay strained across the points of the in- 
equalities, with a tension of several thousand pounds. As the 
unprotected wires rusted away, and the suspended portions of the 
line became loaded with coral and barnacles, the whole line crumbled 
into hundreds of pieces by its own weight. ‘This is no mere hypo- 
thetical opinion, but a fact, which was amply proved by the expedi- 
tion to the Red Sea in 1861, under Mr. Latimer Clark. There can 
be little doubt that the same cause led to the temporary failure of 
the Malta and Alexandria line, as well as that laid for the French 
Government between Toulon and Algiers. 

_ To obviate this cause of danger, which in the above-mentioned 
lines has probably occasicned a Joss of property to the value of over 
a million sterling, the Persian Gulf line is cased in 12 No. 7 gauge 
hard-drawn iron wires, thickiy galvanised, so as effectually to pre- 
vent their corrosion. But, in order to secure more effectually the 
permanent stability of the line the whole finished cable is thickly 
coated with two servings of tarred hemp yarn, overlaid with two 
coatings of a 7 composition invented by Sir Charles Bright and 
Mr. Latimer Clark. The composition consists of mineral pitch 
or asphalt, Stockholm tar, and powdered silica, mixed in certain 
proportions, and laid on in a melted state. While yet warm 
it is — between circular rollers, which give it a round 
smooth surface. When quite cold this forms a massive cover- 
ing of great strength and perfect flexibility, totally impervious 
to water, and incapable of being destroyed by the minute animalcula 
which exist in such abundance in warm latitudes, and which, when 
the cable is not protected against their attacks, eat every atom of the 
hemp, as in the case of the cable laid between Toulon ‘and Algiers, 
Galvanising the wire is in itself an almost perfect protection from 
rust—certainly for many years, as the good condition of the cable 
picked up off the Kooria Mooria Islands, a part of which was 
galvanised, showed, as far as the galvanising was concerned. But, 
with the final protection both from rust and animalcule which 
Bright and Clark’s compound affords, there appears to be no reason 
why this cable, when once laid in shallow or deep waters, should 
not remain good for a hundred years to come. ‘The copper con- 
ducting wire is composed of four segments, drawn into a hollow 
tube in such a manner as to ap like a solid wire. By this means, 
all the advanteges of a strand wire are combined with the con- 
densed bulk and small surface of a solid one. The copper from 
which the wire is drawn is especially selected by the engineers for 
its high capacity for conducting electricity. It is, perhaps, not gene- 
rally known that different samples of copper vary as much as 50 or 
60 per cent. in this respect, that is, some specimens of copper wire 
will conduct electricity with greater facility than other speci- 








meus of double the thickness, though, physically, there may 
not be the slightest difference S which you can dis- 
tinguish one from the other. This wire, which is nearly 
one-eighth of an inch in diameter, is then covered by the 
Gutta-percha Company with four distinct coats of gutta-percha, and 
four coats of Chatterton’s compound laid on alternately. This 
“core,” as it is termed, is then tested in cold water, at a temperature 
of 90 deg., and then under a pressure of 600 Ib. to the square inch. 
After passing through all these ordeals, the loss by leakage through 
the gutta-percha covering does not exceed one hundred-millionth 
part of the current of electricity passing through the conducting 
wire in every nautical mile. ‘l'o such minute perfection has the 
system of testing adopted by the engineers been carried, that the 
loss of one thousand-millionth part of the current by leakage could 
be detected and estimated on the instruments. In the present state 
of the insulation of the cable the loss by leakage in working each 
section of the line will not exceed one four-hundredth part of the 
electric current sent through the conductor—a condition of insula- 
tion which we believe has never been equalléd by any cable 
hitherto manufactured. 


Before being sheathed at Mr. Henley’s works the coils of gutta- 
percha core, which are in three mile oe are again tested under 
water for insulation and for resistance of conductor, therefore if any 
injury should have occurred to the fragile gutta-percha covering of 
the wire during its transit from the Wharf-road to North Woolwich 
itis detected before the cable is made up, and then the process of 
sheathing them in their outer covering is commenced. The first 
coating outside the putta-percha is twelve thick strands of wet hemp, 
and over these again come twelve solid No. 7 gauge wires, which 
have been most carefully galvanised by Mr. Henley. The outer 
covering of iron wire is generally the last which a cable receives, 
but in this instance, as the line is to be laid in comparatively shallow 
water, the wires themselves, though galvanised, are to be still further 
protected from their most formidable enemy, rust, which is done by 
the coverings of Bright and Clark’s composition already described. 

During the whole time the cable is at Mr. Henley’s the current is 
kept always through it, so that the slightest possible defect in the 
wire can be detected. In addition to this the very able electrical 
staff test every portion regularly twice a day for insulation and re- 
sistance of conductor. When everything has been done which the 
most jealous care and the most fastidious scientific skill can suggest, 
it is passed out on the river side of Mr. Henley’s factory and coiled 
away in tanks filled with water; and even here perpetually watched 
and tested. There are upwards of 900 nautical miles of it thus 
manufactured lying at Mr. Henley’s works—huge coils of thick 
black-looking rope, nearly lin. in diameter, weighing nearly 
four tons to the mile, and 2} tons in water, and costing 
as nearly as possible £200 per mile — the cheapest, strongest, 
and, electrically speaking, the most perfect cable that 
has ever yet been made. Three hundred and fifty miles 
more of the same kind have yet to be manufactured—to which, 
however, the great resources of Mr. Henley’s factory are quite 
equal—in the time that yet intervenes before the last ship which 
composes the expedition will leave this country in September. We 
have hitherto spoken of this cable as the Indian wire, but, strictly 
ous, it ought to be called the Persian Gulf line, and it is down 
that route it is to be laid to connect Kurrachee with the present land 
line to Constantinople. Colonel Stewart has himself, during two 
years, travelled through and examined the various overland routes 
which have been from time to time suggested for a part of this line 
across the Turkish portions of Asia Minor. One of these has been 
selected from the greater ease with which land lines are 
erected and kept in repair as compared with submarine wires, 
and also because along at least three-fourths of the entire route the 
Turkish Government have already established and keep in ad- 
mirable working order a telegraph from Constantinople to Bagdad. 
This land line runs from Scutari on the Bosphorus across 
Asia Minor to Diarbekir, thence to Mosul (the ancient Nineveh), 
and thence to Bagdad. It happens, however, that over the broad 
tract of country which intervenes between Bagdad and the bead of 
the Persian Gulf, along which this submarine cable to India is to be 
laid, various predatory tribes of Arabs claim a sovereignty, and fight 
for it with more or less success, and over these lawless vagabonds of 
the desert the Porte has no manner of control. Always quarrelling 
among themselves, they agree only on the one point of disobeying 
and defying their nominal lord the Sultan, which they always do 
with impunity at least, if not success. ‘I'hese people will require 
skilful handling, and the land line from Bagdad will probably be 
taken along the frontiers of Arabia, through the territories of the 
most powerful of the tribes, who are able to protect it against a 
comers, and whom a subsidy of £1,000 a year will at once rende 
most zealous. By this route, fora length of some 300 miles, it wil! 
pass to the head of the Persian Gulf at the estuary which marks the 
junction of the Tigris and Euphrates—a miserable Eastern town- 
ship, called Shat-el-Arab. 

It is not intended, however, to rely solely upon this land route, 
Another land line will very probably be taken from Bagdad over 
the frontier of Persia to Teheran, thence to Ispahan, and so on by 
Shiraz down to the shore of the Persian Gulf at Bushire. Thus, 
even in case of the Arabs proving refractory, there will always 
be the land line through Persia to Bagdad, and so on to Con- 
stantinople and England. From the estuary at Shat-el-Arab the 
submarine portion of the line is to be laid in three sections; for, 
though the length of the whole is only 1,250 nautical miles, yet the 
Government have most wisely determined to avoid the fatal dangers 
which always beset telegraphy through long deep-sea routes by 
making no less than three breaks at the stations at which the cable 
will be landed. The first length will be from the head of the 
Persian Gulf at Shat-el Arab to Bushire, a distance of 170 miles, 
along which the cable will be submerged in from 20 to 25 fathoms 
of water. The next length will be from Bushire to Mussendom, a 
bold, desolate, stony headland, on the coast of Arabia. This section 
will be 440 miles long, and submerged in from 80 to 35 fathoms 
of water. The third length will be from Mussendom to Guaddel, a 
small city on the Mekran coast, on the frontier of the Kelat territory. 
This portion will be 400 miles long, and laid in from 40 to 50 fathoms 
of water. From Guaddel, a short length of land line is now almost 
complete along the coast, giving direct communication with 
Kurrachee, and thence all over India, to the very frontiers of 
Burmah. 

At all these breaks or stations in the Persian Gulf the extreme 
shore ends will be very massive, coated with galvanised iron wire of 
almost ten-fold strength, and weighing as much as eight tons a mile. 
In certain portions of the route near Bussorah, where there is any 
danger to be ge from small coasters anchoring, the weight 
of the line will also be increased by the extra thickness of its wires 
to nearly nine tons per mile—enough to shield it from any risk from 
the little anchors of the native boats which are likely to come there. 
In short, as far as depends on minute care and a wide scientific ex- 
perience, the whole cable is likely to be as perfect as skill or inge- 
nuity can make it, The vessels which are to take this line will 
probably leave England about the end of next month, arriving on 
the scene of their operations in the Persian Gulf in January or 
February—the best time of the year in which to lay the cable. The 
process of submerging it and securing the shore ends is not likely to 
occupy more than a month or so. The total cost of the submarine 
sections of the line will be less than £350,000, including the ex- 
penses of laying it. 





A Caprrat Transatiantic Passace.—The Scotia, belonging to 
the British and North American Royal Mail Ship Company, on her 
last voyage to New York, made the fastest run on record. She left 
Liverpool on the 18th of July, and made the to New York 
in nine days two hours and fifteen minutes, beating the fastest pas- 
sage previously made by nine hours and forty-five minutes. ‘The 
two quickest passages previously made were by the Persia, in nine 
days twelve hours and ten minutes, from Liverpool to New York ; 
and the Baltic, in nine days twelve hours, 








A New War Vesset.—A new war vessel is in course of con- 
struction at Cincinnati. This strange craft is known as Elliott's 
War Turtle. It is shaped like a punch bowl, with the 

peller in the form of a turbine wheel placed at the bottom, and so 
arranged as to take water in through eight radical tubes, which may 
be opened or closed ‘hs valves, the said tubes connecting with the 





propeller and outer or hull of the vessel. ‘The propeller 

the water downward from its cylinder and revolves always in the 
same direction, and when the vessel is to be moved forward in any 
direction one or more of the valves is opened, thereby relieving the 
pressure on that side, while the ure still remains on the oppo- 
site side to propel the vessel. The turret is very similarin appear- 
ance to those ou the Monitors, but is built fixedly and firmly on the 
top of the vessel, and lined inside with heavy timber. It revolves 
with the boat by the action of the water upon the rudders placed in 
the mouth of the radial tubes. It mounts four guns.—New York 
World. 

Tue Cost or A Mopern Navy.—“ The serious + of the 
improved engines of a modern navy,” says M. Xavier Raymond ° 
his book on “ Les Marines de la France et de l'Augleterre”), “ the 
cost of what we now ider its t operations, will serve 
to show the distance at which the very nature of things has placed 
the different flags, and the chance which any one power of 
changing that order uf procedure in its own favour. Thus, at the 
commencement of this century, in Nelson’s days, the English, by 
dividing the total expenses of a fleet by the number of its guns, calcu- 
lated that each gun (which may be idered to rep t the 
milit strength of ships) cost £1,000. For steam line- 
of-battle ships the estimates varied from £5,000 to £6,000. 
It is now above £10,000 for broadside guns in the iron- 
cased frigate Warrior—which ship, according to the state- 
ment made by Lord Clarence Paget, Secretary to the Admiralty, in 
the House of Commons, cost £367,000. In many countries the total 
expenditure upon the navy is less than the sum required fora single 
one of these ships. Add to this, that the least estimate for redemp- 
tion of capital, maintenance, repairs, &c., is 20 per cent. Consider, 
again, that the Warrior cannot steam, even in fine weather, at a less 
expense than 27s. or 30s. for each league run. Now, these armour- 
plated ships, having entered into our line of battle, how many second- 
rate navies,which once played an honourable—even glorious _ 
now find themselves distanced by the mere question of finance. T'reat- 
ing the question from the other side, we arrive at a similar but more 
unfavourable result for the secondary powers. At the commencement 
of this century, England had to fit out a great fleet to reduce Copen- 
hagen. How many armour- eT peer - ~~), ee 
to produce fully as much effect as the great fleet of Nelson and Sir 
Hyde Parker ? Would not two be enough, and three, perhaps, too 
many? And let it not be thought that, by devoting all the money 
spent upon her navy to building iron-cased frigates (forts?), Den- 
mark could, at least, retain her ancient position. It would not be 
so. ‘The fortifications which contributed to her defence in 1801 
have lost nearly all their value against iron-cased ships.” The 
Edinburgh Review, from which we take this extract, observes :— 
“The Warrior, ready for sea, represents £400,000 of the public 
money, and this only defended partially by 4}-in. plates; the 
Minotaur, wholly protected by 5}-in. plates, when ready for 
sea, will represent £500,000; and both 4}-in. and 5}-in. plates 
have been pierced and shattered by guns already in existence. 
What, then, will be the cost of ships where 8-in. or 10-in. plating 
should be adopted? Limit the number of guns as we may 
immense dimensions will be required to float such structures, 
immense cost to complete them, and the days when a large reduction 
of the navy estimates shall be practicable seem farther than ever 
from our reach. * * The Americans are confident that they can 
carry and work at sea 15in. guns, throwing 450 Ib. shot withch 
of powder sufficient to pierce and destroy a ship's side com of 
36in. of solid oak and lin. iron lining, protected by 5}in. of solid 
armour plating. They have in this way destroyed a target at 100 
yards distance;and they have done this with cast iron guns and 
cast iron shot. However exceptional all this may be at present— 
however impracticable it may at present appear to work such gunsin 
a ship in motion— it will not dotoshut our eyes to these eventualities. 
In designing those additional iron-clads, which it is but too evident 
England will be compelled to build, the increasing difficulties of the 
question must be fairly considered, and the magnitude of the cost 
boldly confronted.” 


Tue New Crry Trarric Regutation Act.—The forthcomin 
operation of the Act passed at the instance of the corporation o 
London, towards the end of last session of Parliament, for regula- 
ting the traflic in the streets of the vity and for preventing obstruc- 
tions, is looked to with some expectancy and interest. As its pro- 
visions are comparatively little known, aud as it is a time-honoured 
legal maxim that ignorance of the law excuses no one, we givea 
summary of its enactments, for the benefit of all whom it may 
concern. ‘The preamble recites, what has been matter of notoriety 
for years past, that it is expedient to make better provision for the 
regulation of omnibuses, cabs, carriages, carts, and other vehicles 
passing through the streets of the city or its liberties, 60 as to 
prevent obstruction and enable the increasing traffic to be conducted 
with less delay and ina safer manner. With that view the Act 
empowers the Court of Aldermen to make from time to time such 
by-laws and regulations as they may think necessary, and 
these are to apply to three principal subjects. First, the Aldermen 
may prescribe the routes to be followed and the particular streets 
or parts of streets to be used by omnibuses, cabs, and vans; 
secondly, the height and width to which the heavier vehicles, such 
as carts, wagons, and drays, for the conveyance of goods, wares, 
and merchandise, using the streets of the city between 9 in the 
morning and 6 in the re may be laden; and, thirdly, they 
may determine the period of the day or night during which carts, 
wagons, or other vehicles wholly or partially laden with timber, 
metal, or any other material exceeding 25ft. in length or ft. 6in. in 
breadth, may be allowed to pass or be prohibited from passing. The 
Court of Aldermen is also empowered to regulate the mode of dis- 
tinguishing hackney cabs when empty and when actually plying 
for hire; the time of day during which coals may be shot into cellars 
through openings in the streets; aud to appoint places at which 
street shoeblacks may stand to exercise their calling, and to deter- 
mine the number of such shoeblacks at each place. The by-laws 
may at any time be varied, altered, or repealed, but not in a manner 
repugnant to the general laws of the kingdom or to the provisions 
of this particular Act. They are also to be enforced Iti 
not exceeding 40s. for each offence, with the alternative of a term 
of imprisonment. For purposes of the Act and the recovery of 

nalties certain provisions of the City of London Police Act are 

neorporated, and are to be read as if re-enacted. A right of appeal 
is given, or rather an existing one in like cases continued, to a 
superior court. No by-law or alteration in a by-law is to come into 
operation until one month after its approval under the hand of one 
al her Majesty's principal Secretaries of State ; nor shall any by-law 
or alteration be submitted for such approval until one month after 
the intention to apply for the approval shall have been publicly 
notified by advertisement. The by-laws, when so ied and 
approved, are to be posted in a a manner on the Mansion- 
house, the Royal Exchange, Guil , Temple-bar, the Custom- 
house, and the General Post-office, St. Martin’s-le-Grand. The Act 
is to continue in force for seven years after its passing, and thence 
to the end of the then next session of Parliament, and the expenses 
of obtaining it are to be borne out of the city police-rate. Much of 
the merit of its passing is due to Mr. Deputy who has for years, 
in season and out of season, the of some 
measure on the Court of Common Council. On the other hand 
Alderman William Lawrence has invariably any undue 
interference with the conveyance of merchandise, or any unnecessary 
restrictions on trade within the city, such as were _—* as unwise 
and vexatious. Asthe Act has been at the express instance 
of the corporation itself, and through its own law officers, it may be 
presumed they will set about the matter forthwith and with an earnest 
desire to give it full effect. 
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THE RUSSIAN STEAM NAVY. 
A corresponvenT of the 7imes gives the following list of Russian 
steam vessels of war in the Baltic. The cost of each ship is 
given in roubles of Ss. each :— 





| 








6 = Aaa | ja EI 
2 23 32 |g |g g| 
Z 4 Name of 2/8 f6 Cost of | Cost of | ¢ ES) 
f vessels. ££/3¢| hull. | engines.) g 13.0 & 
a £3\23 (2 |Bg/° 
we 2% Ag 
Ships of the Line. | R. R | | 
84} 450) Orul.. .. .. o 1854 1858} 373,250 | 207,000! 35 | 74 | 827 


78 | 450] Constantine .. ., |185//1858) 346,000} 202,704 | 32 | 7u | 827 
68 | 450|Viborg .. .. .. |1854]1856 346,000] 158,686 | 32 | 70 | $27 
81 | 500] Retrigan.. .. . 451,150] 261,620 35 | 74 | 840 
81 500| Gurgude.. .. | 348,500] 261,620 | 35 | 74 | 840 
81 | 600; Vola.. .. 348,500} 261,620 | 74 
111 | 600] Nicholas I. 489,620] 349,950 | 40 | 90 {1020 
135 | 800|Sinope .. .. | 530,240] 344,437 | 40 | 90 {1130 
530,267 | 344,437 | 40 | 96 |1130 


234,262] 139,387 | 30 | 47 | 408 





| 456,230] 145,800) 30 | 47 | 408 
234.262] 169,200 | 30 | 47 | 420 
203,323] 154,800 | 30 | 47 | 420 
230,620 | 175,733 | 30 | 47 | 408 
| 280,262] 175,733} 30 | 47 | 420 
1,412,000 32 | 57 | 70 
60 | 450) Svetlana... .. 1,160,000 30 | 40 | 408 
57 | 800|Oleg.. «6 «+ .. [1860/1860 511.028) 351,624) 30 | 47 | 408 
51 | 800} Alexander Newsky |1860|1861! 670,476 | 400,000 | 30 | 47 | 408 
51 | 800] Dimitri Donsky ., |1860]1861| 670,476 | 409,000 | 30 | 47 | 408 
8 | 300| Usadnik.. .. .. |1860/1860, 330,000] 135,000] 12) 11 2 
3} 800) Abreek .. .. .. |1860/1860 330,000] 142,010} 12 | 11] 82 
7| 250)Gaidemak ., ,. |1860 rt 196,000} 114,730/ 12} 11] 82 
. 





50 | 360| Peresvet.. .. 
70 | 800| Great Admiral 











11, 200; Voll .. .. .. o- {1856]1856) 110993] 50,000! 18 | 16 | 142 
11 | 200) Medved ., .. .. {1856 1856) 110.993 | 50,000 | 18 | 16 | 142 
15] 250) Calevala.. ., .. |1858/1858| 289,803' 103,000 | 20 | 18 | 2us 
16 | 300] Bain.. .. .. ., |1857/1857| 415,717 20 | 28 | 208 
17 | 360] Bayeter .. .. .. |1860|/1860) 857,290; 218,115 | 20 | 28 | 208 
17] 360) Varag .. .. .. {18581860} 250,000] 139,387] 90 | 28 | 208 
_ & | Flotilla of gunboats 
4 (exact number un- |1855 1860) together | together | 4 
{ re - 
£,| known).. .. .. 1,458,493 |1,500,000 








each 
to 


40|Ganboat.. .. .. {18601869} 41,438] 18,200 
540 | Kamtchatka ., .. |1857/1843! 736,776 

400 | Olaff.. .. «. .. |1852/1852) 148,000] 118,062] 20 | 24 | 240 
400}Gremecki =... {1851/1851 177,144] 93,600 | 20 | 24 | 240 
é Otrageni e+ eo» {1843/1843) 159,810] 93,600] 20 | 24 | 240 
410) Smeloi .. .. .. {1844/1844) 236,298] 134,622 | 20 | 24 | 240 
400) Grozachi.. .. ., |1844/1843' 172,144] 140,246 | 20,| 24 | 240 
300} Rurchi .. 4. .. /1852)1852! 240,000 
300|Kabri_ .. 4... |1844/1844 





— 
o ee | 
= 








408} Standard.. .. ., ie 616,00 21] 18 | 17 
Paddle steamers. | si he 

















































































140} Alexandria .. .. |1851/1851! 113,570 6); 8 — 
70|Stretna .. ., .. /1857/1857) 63, 45 6| 8S|\— 
100 | Fora... oe os 2. (1854/1828: 65,000 6/8 >— 
80} Ladoga .. .. .. |1838/1838 48,600 6); 8 i— 
80 Count Koucheuski |1850'1850 48,122 6; 8 — 
70|Nevka .. .. 4. /1859/1838! 50,000 6; 8 — 
75|Mirnoi .. .. .. |1846/1835) 87,000 6; 3 — 
60| Bestroi .. ., .. /1850)1888 97,750 6| 8i— 
60] Pospechnai ., .. |1849/1838 97,75) 6' 8 — 
40}Ochta .. .. .. /1837)1820 70,250 6; 8i= 
40| Neva oc 2. « |1829 70,250 | 6|8 = 
80|Foutanka (7, 2” 15,893 41ti=- 
50}Istreb .. .. 57,000 14/7 — 
15 Vestovoy.. 10,400 } 2] $|;— 
80 | Suoma 52,000 | 6 8si— 
100 | Courrier ., 45,000 } 6} 8 42 
100; Onega ., ee 50,000 | 6] 8! 42 
90|Elmeu .. .. .. /1851/1851 20,982 | 6] 8| 42 
85 | Vibor ++ ee oe (1855/1855 7,000 | 7 7; 30 
70 | Art none | 
rteltschik ..  .. |1857)185 $8,548 6 | lo 5 
pe Do Pilot-boats. , “6 | = 
0 XCM oe oe oe (1857/1857 52,020 oi si 
80} Vecha .. 4... {1857/1867 86,012 | 4] 5] 26 
30] Compass .. .. .. |1859/1859 52,026 4) 5| 2% 
| 30 | Sextant .. .. ., |1859)1859 52,026 4] 5| 62 
RUSSIAN FLEET IN THE WHITE SEA. 
S240 | Salambola ., ../1859/1859 135,000 6| s| 44 
8 15 |Samoed .. .. .,/1858/1858) 10,000 2] 3/16 
60 | Useful .. 4. ..,1855)1856) 60,000 6| 8 | 42 
60 | Smirnoy.. .. .. 18601861 60,000 |; 6] 8| 42 
15 | Polar Star... /1844 1856 12,029| $0,000; 2| 3) 16 
RUSSIAN FLEET IN THE CASPIAN SEA. 
100 | Lancoran.. ., .. 1845/1845 38,331] 35,960) 6| 8 | 42 
100 | Torki oe 4. ..{1845/1845! 25,674] 36,108] 6 | 8 | 42 
100 | Cura,, .. 4. ../1853/1853 60,000 6) 8| 42 
100 | Ural.. 4. 4. 00 {1853/1853 60,000 '* 6} 8| 42 
40 | Astrovod., .. ../1848/1848; 20,170] 20,571! 6| 8 | 42 
80 | Volga ee 4. «./1857/1857 2,564 4/ 7] 30 
160 | Astracan.. +|1857|1857| 75,360 66,400; 6 | 8 | 42 
160 | Derbent .. +}1857|1857| 78,791 66,000; 6 | 8B | 42 
60 | Astara ., 1856/1856) 28,1388} 20,400) 6] 8 | 42 
0 ~~, ‘ 1856/1856) = 11,037 9,000 4 | 7 | 30 
nspoi 

S$} 200 |Colmin .. ..  ../1858/1857|/ 121,500 | 8 | 10 | 50 
8 | 200 | Kearguz .. ++ {1859/1857} 121,500 8 | 10 | 50 
S| 200) Tatarin ., ..  ..|1858)1858) 108,350 8 | 10 | 50 
8 | 200 | Laygvin .. .. ..(1858)1958 103,050} 67,959) 8 | 10! 50 
5 50 | Nenwk ee oe ee {I857/1858 70,308 6} 8] 42 
5| 50/Tureumen ,, ../1857/1853/ 65,542 lo! s|42 
5| -60| Persian .. ..  ../1858/1858) 74,000 | 6| 8/42 
5 60 | Cherelez .. ..  ../1858/185s 74,000 6/} 8| 42 
5 | 60 | Bouckarion .. ,./1859)/1858 74,000 6] 8| 42 
S| 60/Couder .. .. ++ |1859)1858 74,000 6} 8] 42 

Bows vemeth ly ! ! 

RUSSIAN FLEET ON LAKE ARAL. 

40 | Obruchnik ,,  ,./1858,1858 together ' #!| 7130 
| 12 | Perodsky ., .. 1858) 1853) 55,641 2 | 6 











RUSSIAN FLEET ON THE AMOOR. 











al Sloops, | 
il} 500 |Bourn .; ,. ../18561856 127,849 50,000 | 10 



























































The following are the Russian steam vessels of war and transports 
in the Black Sea :— 
22 
5 § . fs 
. z z. cod } Zz ce e 
5 2 Name of a e= oes | Costof | 3 |ES FA 
ae vessel. ee huil. | engines. 5 & 
ele 5° | 6 |z2| 5 
s n 
- ' 
400; Tiger, yacht ee | 1859 |R.167,425 — 10 | 19 | 180 
250| Voien, sloop.. .. | 1853 196,051 |R.110,000 | 12 | 16 | 117 
9 | 220] Yastrep, do... .. | 1860 | 158,862 | £27,936 | 18 | 18 | 138 
9 | 220] Sockol, do. ..  .. | 1860 158,862 13,968 | 18 | 18 | 138 
9 | 220) Crachit, do... .. | 1860 158,862 27,936 | 18 | 18 | 138 
11 Zaber, do. .. .. | 1856 110,993 R. 50,000 | 18 | 18 | 138 
11 | 200) Buevul, do. .. .. | 1856 110,993 50,000 | 18 | 18 | 138 
11 | 200 do. oo co | 3856 110,993 50,000 | 18 | 18 | 138 
11 | 200} Voper, do. .. .. | 1856 110,993 50,000 | 18 | 18 | 138 
11 | 200); Volk, do. .. .. | 1856 110,993 60,000 | 18 ; 18 | 138 
11 | 200] Udaf, do. co ee | 1856 110,993 50,000 | 18 | 18 | 138 
6 |100} Bombore, do. ., | 1856 sien — | 8/11] 51 
4| 90) Pzeznapy,do. .. | 1857 81,872 — ; 81/10] 61 
2| 80} Olouschta, do. .. | 1860 52,293 £4,615; 8) 7) 2 
2| 80) Dehadirdagh, do... | 1860 52,293 5,000 | 8| 7) 26 
4| 80) Anapa,do. .. .. | 1850 — — 8} 7| 51 
2| 70] Rodut-kale, do. .. | 1854 — -- | 6 ll} 51 
4 | 70| Elborus, do... 1856 — | 6/11) 51 
4 | 60) Tuapze,do. .. .. | 1858 a | 6} aL} St 
4 | 60] Petzoanda,do .. | 1897 R.22,348 | 6} 11} 61 
60| Kilasuri, do... .. | 1859 — }; 6) 1 5L 
60 | Sohook-soo, do. .. | 1859 — } 6) 11 51 
2| 40) Novo-Rossisk, do. | 1855 - 6})11} 61 
30} Abin,do. .. .. | 1857 a | _ 6/11} 51 
4] 50} Don,do... .. .. | 1857 50,823 | 22,000! 4/10! 51 
4] 50| Solzir,do. .. .. | 1857 50,823 22,000; 4/10) 51 
400| Viadimir  .. «| — Raised at Sebas-)|}—|—| — 
200|} Elborus.. .. «| — topol and re- j}—-|—| — 
200; Turk .. « «| = paired, S| 7| 8) 46 
180} Taman .. «+ o- | 1849 50,953 _ 8 7| 61 
100} Prouth .. .. .. | 1851 a — &|10| 45 
60| Ordinaretz .. .. | 1849 32,966 23,506 | 3| 7] 26 
60| Suleen .. «2 «. | 1849 23,105 — 3/ 7] 26 
90; Inkermann .. .. | 1:57 40,914 | 7,220; 6) 11) 51 
TRANSPORTS. 
| Non- 
Guns. Tons. Name of ship. | — Officers.| Sioned | Crew. 
| | officers. | 
2 — | Soudae (schooner) .. | R.9,699 sj 3 } @ 
7 — | Onit.do. .. .. .. | 8,761 $s | 6 65 
650 | Danube (transport).. 13,011 , 7 § 86 
| 650 | Theodosia, do... .. 14,900 . i ee 
| 650 | Dniester, do. .. «- 14,900 7 |} 8 86 
9 | 350 | Killia, do... +. e+ | 8,094 4 | 7 51 
| 250 | Reni, do... «2 oe 7,294 4 » & 51 
| 250 | Portilgo, do. 7,294 4 7 51 








It is added :—* If you will refer to the Convention separately con- 
cluded in 1856 between Russia and the Porte, you will find that by 
Article 2 of the said Convention the former power bound herself to 
keep in the Black Sea no more than ‘six steam vessels measuring 
150 metres at their water-line, and four other light sailing vessels 
not above 200 tons each.’ 

“ Now, if I have been induced to point out this stipulation, it is 
because, during a recent visit to the shores of the Black Sea, it was 
my chance to obtain the unexpected possession of a document, about 
the truthfulness of which I cannot entertain the slightest doubt, and 
which throws a strange light on the fidelity with which Russia has 
observed her before-mentioned engagements. It is no less than a 
list of the war-vessels now belonging to that power in the Black 
Sea. By the date of their construction, which is given, together 
with the name, the horse-power, total of guns, officers, non-commis- 
sioned officers, and men, and also the respective cost of the hull and 
of the engines, you will easily perceive that the greater number of 
these ships were built after the peace, that is to say, in direct 
violation of the prohibition laid upon Russia by the act to which she 
was a party. Eight only of them are part of the squadron which, 
at the beginning of the siege of Sebastopol, was suuk at the entrance 
of that port in order to prevent the approach of the allied fleets. 
These were raised out of the water and repaired at a great expense ; 
some others, which I saw at Sebastopol in the state of deterioration 
in which they had been lifted from their bed of mud, are intended 
to undergo the same renewal. If I add to the subjoined list tho 
thirty-two gunboats which I hear Admiral Glasenapp is busily 
completing in the navy-yards of Nicolaieff, 1 venture to think that 
Ishow ample grounds for drawing the attention of the English 
public to the formidable armaments of Russia in that sea, where it 
was a principal aim of the framers of the Treaty of Paris to confine 
her within the narrowest limits.” 


Tue Russian Gunsoat Perventtz.—The Russian iron-clad 
battery, Pervenitz, left Gravesend at 6 a.m. on Saturday, for Cron- 
stadt, under steam. On arriving off the Maplin sands she was 
tried at the measured mile, and realised a mean speed of eight knots 
with 80 revolutions of her engines, the maximum number 
of revolutions being 110. She completed a full circle in 5 
minutes 15 seconds, and was found to be under the most perfect 
command of the helm. Immediately on completing her trial at the 
measured mile the Pervenitz was ordered by Admiral Boutakoff, 
who has superintended her construction in this country for the Rus- 
sian Government, to proceed to Cronstadt under steam and canvas, 


take her in tow. 

Orteans Rauway.—(From our Correspondent.)—The great French 
system, known as the Orleans, has just opened a new and important 
section of its network between Périgueux and Agen, 874 miles. The 
line has necessitated the construction of 14 viaducts, seven tunnels, 
and five bridges. The Colombier viaduct has six arches, each of 
40ft. span; the Miremont, eleven arches, each of 40ft. span; the 
Souffren, eight arches, each of 40ft. span; the Lortal, eight arches, 
each of 34ft. span; the Fongauffier, nine arches, each of 34ft. span ; 
the La Grange, fifteen arches, each of 34ft. span ; the Patouly, seven 
arches, each of 34ft. span; the Puech-Goudon, seven arches, each 
of 34ft. span ; the Lorzach, twenty-one arches, each of 40ft. span; 
the Las Toquis, fifteen arches, each of 40{t. span; the Las Cabalés, 
four arches, each of 34ft. span; the Oudes, five arches, each of 34{t. 
span; the Vitalis, five arches, each of 34it. span; and the St. 
Arnaud, twelve arches, each of 34ft. span. Among the seven 
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tunnels the Latrope is rather more than a mile in length, while the 
Laroque is between 1,300 and 1,400 yards long. Several of the 
bridges are also rather heavy works. 

RESIGNATION OF Master Surpwricuts.—Mr. O. Lang, the master- 
shipbuilder at Chatham dockyard has, within the last few days 
sent in a formal application to the Admiralty, requesting to be 
relieved of his appointment, and for permission to retire from the 
service. Mr. Lang is one of the most eminent shipbuilders in her 
Majesty’s service, and during his ounpenirsy brief career as 
master-shipbuilder has designed and superintended the construction 
of nearly all the finest and best of our modern vessels of war. He 
was the constructor of the Royal Oak, the pioneer of the squadron 
of iron-clads which has turned out so;complete a success. His step 
has created considerable surprise, not unmixed with regret. We 
have reason to believe, however,. that Mr. Lang is firm in his 
intention to retire trom the service, which, in consequence of the 
recent elevation of Mr. Reed, has become distasteful to him. It was 
on Wednesday announced at the dockyard that a reply had been 
received from the Admiralty accepting Mr. Lang’s resignation, but 
requesting him not to quit the service until the completion of the 
iron frigate Achilles, the construction of which he has superintended 
up till now. It is probable that. Mr. Lang's retirement will be 
followed by that of others at some of the dockyards. 


the General Admiral to accompany her under full steam, but not to , 





Tue AcuitiEes.—In consequence of the success which has attended 
the ventilating arrangements earried out on board the iron-cased 
frigate Royal Oak, Adiniralty directions have been forwarded to 
Chatham directing that the iron frigate Achilles, 6,000 tons, 1,250- 
horse power, now rapidly approaching completion at that dockyard, 
is to be ventilated on the same principle. The leading feature of 
the new system is that a constant circulation of air is kept up 
between the decks by means of open gratings to all the berths and 
cabins, instead of the old-fashioned plan of bulkheads. The adop- 
tion of such a system on board the Achilles will, however, be 
attended with some difficulty, as that vessel is constructed with as 
many as 18 water-tight, aud consequently air-tight, compagtments, 
which will considerably interfere with the ventilating arrangements, 
As in the case of the Royal Oak, all the four huge iron masts with 
which the Achilles is tobe fitted willserve the purpose of ventilators, 
as they will be hollow, and contain an opening from each deck, 
Mr. Baker's system of ventilation will be fitted on board the Achilles 
for ventilating the engine-room and stokeholes, by which a uniform 
temperature of between 80 deg. and 90 deg. will be maintained, 
The Lords of the Admiralty have within the last few days directed 
Messrs. Penn and Co. to fix their tell-tale apparatus to the engines of 
the Achilles. 

Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the Ist of August, on 
10,843 miles, to £658,736, and for the corresponding week of last 
year, on 10,404 miles, to £653,323, showing an increase of 439 miles, 
and of £5,413 in the receipts. The gross receipts on the following 
15 railways amounted, in the aggregate, on 7,631 miles, to £529,384, 
and for the corresponding week of 1862, on 7,373 miles, to £524,483. 
showing an increase of 258 miles, and of £4,9)1 iu the receipts. 
The increase on the Caledonian amounted to £808; on the Great 
Eastern to £279; on the Great Southern and Western to £505; on 
the Great Northern to £13; on the Lancashire and Yorkshire 
to £4,127; on the London and North-Western to £1,497; on 
the Manchester, Sheffield, and Lincolnshire to £1,336; on 
the Midland ito £826; on the North British to £1,081; on the 
North-Eastern and Stockton and Darlington to £2,613; total, 
£12,964. But from this must be deducted £3.642, the decrease on 
the Great Western ; £981 on the London, Brighton, and South 
Coast ; £1,624, on the London and South-Western ; and £1,937 on 
the South-Eastern, together £8,184, leaving the increase as above, 
£4,901. The goods and mineral traffic on those lines amounted to 
£223,510, and for the corresponding week of 1862 to £215,271, 
showing an increase of £8,239. The receipts for passengers, 
parcels, &c., amounted to £305,874 against £309,212, showing a 
decrease of £3,338, the comparison being with an International Ex- 
hibition week of last year. The traffic receipts on 63 other lines 
amounted, on 3,212 miles to £129,352, and for the corresponding 
week of last year, on 3,031 miles, to £128.840 ; showing an increase 
of 181 miles, and of £512 in the receipts. ‘The total receipts of the 
past week show an increase of £28,576 as compared with those of 
the preceding week, ending the 25th of July. 

Tue Consrance.—We some time ago gave an account of the 
lengthened frigate Constance and a description of her engtnes. 
They were described as double cylinder, or compound, of 500-horse 
power, and as designed especially to economise the use of fuel. In 
order to test them the frigate was taken outside Plymouth Break- 
water on Monday last. ‘he trial was under the superintendence of 
Capt. Edmonstone, chief of the steam reserve, aided by Mr. Dinnen, 
inspector of machinery afloat, and by Mr. Steil, assistant-engineer of 
Keyham-yard. Mr. Batt, master of the Indus, had charge of the 
ship, and Mr. Joseph H. Ellis of the engines. Mr. Randolph, senior 
partner of Messrs. Randolph, Elder, and Co., of Glasgow, the con- 
tractors, was also on board. The wind was from the south-west, the 
force from 2 to 5, and the weather moderate. The Constance made 
six runs at the measured mile, with the following results:—She 
made the first ran in 4m. 54s.: rate, 12°245 knots; the second in 
4m. 40s. : rate, 12°5 knots ; the third in 4m. 50s.: rate, 12°081 knots; 
the fourth in 5m. 2s.: rate, 11-921 knots; the fifth in 4m. 42s.: rate, 
12-766 knots; the sixth in 4m. 42s.: rate, 12-766 knots. The other 
results were—average speed per hour, 12°325 knots; revolutions per 
minute, 55 to 58; steam pressure, 32} 1b. ; barometer pressure, 30 Ib. ; 
vacuum, 28}in. ; temperature of the stokehole, 96 deg.; engine- 
room, 74deg.; deck, 68 deg. There was no indication of 
hot bearings. With half-boiler power she made the first run 
in 5m. 43s.: rate, 10°496 knots; the second in 6m. 8s: 
rate, 9'783 knots; the third was made in 5m. 12s.; rate, 
11538 knots; the fourth in 5m, 55s.: rate, 10-141 knots. Her 
average speed was 10-544 knots per hour, the number of revolutions 
was 46, aud the steam pressure 281b. The results as to speed are 
very satisfactory. Although the consumption of fuel was less, and 
the labour of the stokers not so much as with other engines, yet it 
is considered that unless the ship is sent on a comparatively long 
voyage no correct conclusion can be arrived at in reference to 
the quantity of fuel required. It is therefore suggested as being very 
desirable to test the competing engines fitted on board the sister 
frigates Constance, Arethusa, and Octavia at an early period by 
placiug them all in commission. The Constance went out on Friday 
last, but, owing to the state of the weather, her engines were not 
tried. When returning through the Sound, about 4 p.m., three shots 
were fired from the practice battery in the lower fort of Plymouth 
citadel, which phn over the deck of the Constance scarcely funnel 
high. They seemed to be only a few feet from the heads of those on 
her bridge. 

New Inon-Casep Frigates. —In accordance with instructions 
received at Chatham from the Admiralty, the first of the new de- 
scription of iron frigates to be constructed according to Mr. Reed’s 
plan is to be laid down at that dockyard as soon as the resources of 
that establishment will permit. Tho new frigate is to be appro- 
priately named the Bellerophon, although she will be a very different 
vessel from her namesake, which did such good service in the 
naval wars at the commencement of the present century. The new 
vessel, although somewhat smaller than the iron ships of the 
Achilles class, is intended to be superior, both for offensive and de- 
fensive purposes, to any of the iron steamers now afloat, while, from 
the several improvements already effected in iron shipbuilding, she 
is expected to be a first-rate sea-going ship. The Bellerophon will be 
a little over 300ft. in length or about 80ft. less than the Achilles, and 
with a breadth of beam of 50ft. She is only intended to mount 
twelve guns, but these will be of the most powerful description used 
in the service. ‘I'he vessel will be incased in armour plating of 5}in. 
in thickness in her most exposed parts, and 4}in. ff other portions 
of the vessel. She will be fitted with engines of 1,200-horse power, 
in order to enable her to steam 15 knots an hour. The Lords of the 
Admiralty are desirous that the new iron frigate should be completed 
and at sea within two years from her being taken in hand, and 
from the resources possessed by Chatham dockyard for iron 
shipbuildiag there is little doubt that she will be finished within 
the prescribed period. With the exception of the blocks being laid 
on No. 7 slip, no commencement has yet been made in building the 
new iron-cased frigate Lord Warden, which the Admiralty several 
months since decided on building in Chatham Dockyard. ‘This 
arises from the fact of there being no hands that can be placed on 
the new frigate, as every available workman in the dockyard is 
employed on the iron frigate Achilles, in order that she may be 
completed as speedily as possible. In thé meantime the hands in 
the saw mills are fully occupied in cutting out the oak frame for the 
Lord Warden, in order that the mechanics, when released from 
the Achilles, may i diately cc e building that frigate. 
The Lord Warden is to be constructed from the designs prepared by 
Mr. Reed.‘ She is intended to be of somewhat larger dimensions 
than the Royal Oak, and will be built with a stem which will pro- 
ject about 10ft. and which, being below her water line, will be 
completely hidden. At the recent Admiralty visit to Chatham 
dockyard their lordships directed some additional machinery to be 
erected at the slip on which the Lord Warden is to be constructed, 
which will very considerably facilitate the progress of the work. 
The intention of converting the line-of-battle two-decker Bulwark, 
91, and the Belvidera, 51, on the stocks at Chatham dockyard, to iron 
cased frigates has been abandoned—at least for the present. 
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LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LIGHT LOCOMOTIVES. 

S1n,—I would beg leave, through the medium of your journal, to 
draw attention to what is, I think, a great defect in our present rail- 
way system. This defect is the excessive weight of the locomotives 
in use on our various lines. 

It appears anomalous to use a machine weighing from one-third to 
one-half the load it is required to draw, to convey the said load to 
its destination, yet we are doing this every day of our lives. We use 
engines weighing from 30 to 40 tons to convey trains whose weight 
averages from 40 to 50 tons only, unless in exceptional cases. It 
must be allowed that we cannot move a pound one inch without the 
expenditure of a certain amount of power, which power represents 
mouey. With regard to a locomotive, increase of weight also 
entails another source of expense, viz., the wear and tear of per- 
manent way, and this last item is rendered a very serious one from 
this cause alone, without considering any other. It must needs be a 
strong and well-laid rail that has to bear the crushing load of a 40- 
ton engine, crashing over it at fifty miles an hour. No wonder if 
engineers find their road anything but a permanent way undersuch 
treatment. 

This, however, is not what I would seek to draw attention to 
so much as to the expense of the engine itself. Railway statistics 
show the cost of each ton carried over each mile of ground, so that, 
in other words, every ton of dead weight moved over any space, 
however small, represents a certain amount of money taken out of 
tke dividends. It is true that we cannot obtain forty miles an hour 
from a light engine—but why ? for the simple reason that the term 
“light” is merely a relative one, and means that the engine is small, 
and therefore light; or in other words the term “ light” is sometimes 
improperly used for the more correct one “small.” Wecannot then 
geta high speed from asmall engine. The only influence that weight 
could exert would be to retard instead of increasing speed. An 
engine that has to convey large trains at a high speed must have 
large heating-surface and boiler-room ; to a this large boiler we 
require a strong and heavy framing, and from this increase of weight 
we are compelled to go a step further, and provide wheels aud 
springs of suitable strength to bear the load with safety, which 
entails another increase of weight, so that increase No, 1 brings us 
to increase No. 2, and both these brings us to a third increase: and 
s0, like a boy's snowball, it goes on accumulating till it assumes a 
formidable magnitude. Even here, however, we are not contented, 
but actually increase this weight wantonly, by the addition of heavy 
iron foot-plates, which is considered requisite to give the “ driving 
wheels sutiicient bite” to enable them to draw their loads. Now, 
this last item might surely be done away with by proper distribution 
of the weight, and hanging the engine so as to get most of the 
weight on the driving wheels. That this is already done to some 
extent I am aware, but still so long as we are (or think we are) obliged 
to increase the weight for the sole purpose of gaining adhesion, 
I do say the principle is imperfectly carried out. We have ample, 
indeed I say too much, weight already at our disposal for this pur- 

, if brought to bear to its utmost extent, so that the want of 
“ bite” should not justify the use of unnecessary weight. 

To make our locomotives lighter without diminishing their power, 
I would suggest the following methods:—The use of steel for the 
boiler and all other places where it could be introduced. That we 
shvuld try how far the plan of welding instead of rivetting could be 
adopted in making the boiler, as it promises greater strength than 
rivets, and by this means we might haveas strong a boiler with} inch 

lates as we now have with double that thickness. Theslides should 
fitted with a good balancing apparatus, so as to reduce their fric- 
tion to a minimum, which would enable us to use a lighter “ motion.” 
I would make the piston rods hollow, and the connecting rods should 
be made—if flat, of a I section; or, if round, hollow: the motion- 
rods being made in the same way. I would abolish the tender 
altogether, and make the engine on the tank principle, thereby 
gaining all the weight for adhesion; and, to increase this latter, I 
would couple two pairs of wheels. I do not see why even express 
engines should not have “coupled” wheels, which, with the use of 
equalising bars, would secure all the weight almost for the driving 
wheels. The “steam dome” I would also dispense with, as it cosis 
more and causes more trouble than it can compensate for, and 
weakens the boiler materially, which weakening could not be afforded 
with dinch plates. 

I would use a comparatively small tank, only large enough in fact 
to contain water for a run of ten or fifteen miles. To supply the 
engine with water for a long continuous run, I would introduce a 
far more extended use of the trough between the rails, having one at 
every station for each line of rails. The water could be easily kept 
from freezing by not letting it into the trough till a short time before 
the train was “due,” and at any important station the water would 
have no time to freeze. Where the stations were too far 
ai I would have tanks and troughs placed under the management 
of the milesman who had charge of that portion of the line, or some 
other suitable person, so that there would be always an ample 
supply of water. The cost of laying down and keeping those troughs 
in repair would be little compared to the saving by having light 
engines, and getting rid of those cumbersome tenders. I would 
likewise allow very limited room for carrying coal, only sufficient 
to bring the engine from one stopping place to tho next, with sufli- 
cient margin, of course, for contingencies. There would be little 
expense in maintaining a supply of coal at each station for the use 
of that portion of the line. Coal trains in most cases passing so 
frequently would form a ready source of supply, and in exceptional 
cases a truck load could be sent by any of the numerous goods 
trains. It is ridiculous, the notion of sending coals to a great depdt 
—perhaps forty or fifty miles distant—to be carried back again by 
the various engines to which it may have been served out—a con- 
siderable portion of it thus going over the line twice. Were it 
possible to fancy a series of turnpikes established on a line of rail- 
way, and that the locomotive engineer had to pay so much a ton for 
his engines passing through, I feel certain we would see a vast 
diminution in their weight in a very short space of time. But it is 
with railways now as it was with steamships some years ago— 
interests in the latter were not amalgamated. The shipbuilder 
cared nothing about adapting his hull to the engines, and vice versd. 
So it is with the locomotive engineer and the civil one now, the 
former does very little for the road, and the latter as little for the 
engine; but if, as already said, the latter could charge tonnage for 
the use of his road, and the former for any “ derailment ” that would 
occur, we should see considerable improvement, both in the safety 
of the public and in the amount of the dividends. Practically, this 
is impossible; but if we have reason to think that under stimulants 
we could attain improvement, we ought to try to get it without such 
adventitious aids. H. P. 





Baisto. AnD West or Encianp Ramway Wacon Comrany.—At 
the fifth half-yearly meeting of the shareholders in this company, the 
report stated that the directors, being desirous of increasing the de- 
Preciation fund as rapidly as possible, have charged the present half- 
yearly revenue account with the sum of £664 12s. 9d., being after 
the rate of 4 per cent. per annum on the cost of the company’s 
Wagons let on hire, instead of 3 per cent, as in the last f- 
yearly account. This left £2,025 18s. 5d. applicable to dividend, 
out of which sum the directors recommend the declaration of a 
dividend after the rate of 10 per cent. per annum, leaving a balance 
of £485 11s. 9d. With the view of further strengthening the depre- 
ciation fund, the directors recommended the sum of £850 to be 
carried to that fund, which will then amount to £2,891 17s. 10d., 
leaving £35 11s. 9d. to be carried to the next half-year’s account. 
The em stock of wagons now amounts to 763, 139 having 
been added during the past half-year, and since the 30th June 
last 99 other wagons have been purchased at a cost of £7,217. 





STEAM COAL USED IN THE NAVY. 


Tue consumption of coal in the navy is now becoming so consi- 
derable, by reason of the increasing proportion of steam vessels, that 
coalowners will naturally look in this direction for au extension 
of their business. This subject having lately been brought under 
our notice, we believe that a statement of some facts, which we have 
ascertained with regard to it, will not be without interest to many of 
our readers. 

Supposing the case of a coalowner, who was working a mine that 
yielded what he knew to be, or what he had every reasonable ground 
for believing to be, a good steam coal, how was he to proceed in 
order to have it brought into use for the navy? This question arises 
first of all, because the use of certain selected coals in the navy, by 
sanction of the Admiralty, establishes a kind of prestige, which is, 
doubtless, not without considerable influence in | woven sD what 
kinds of coals are used for steam purposes in the vessels of the com- 
mercial navigation companies. 

The Admiralty has a list of certain kinds of coal which they have 
recognised as applicable for use in the navy, in consequence, it may 
be presumed, of their being considered superior to other kinds of 
coal for that purpose. But it may easily be supposed that as the 
working of coal progresses and developes, this list will not comprise 
all the coals that are, on these grounds, entitled to be regarded as 
superior steam coals. How, then, can the quality of a new kind of 
coal be established so as to become entitled to be placed upon an 
equality with those recognised by the Admiralty ; and how cana 
recognition of that equality be effected in such a manner as to ensure 
the coal being placed on the Admiralty list ? 

We find upon inquiry that the Admiralty adopt a system of trial 
before placing any coal upon their list, as recognised to be suitable 
for the pu of steam navigation. It is at the option of the Store- 
keeper-General of the Admiralty to sanction or refuse such a trial of 
a coal being made. If the evidence given to him of the quality of a 
coal is such as to induce him to order its being tested, the trial is 
made at the Woolwich Dockyard, at the cost of the applicant, and, 
according to the results obtained, the coal is or is not placed upon the 
list. 

But so far as we have been able to learn, the mere placing of a 
coal upon the Admiralty list does not, by any means, ensure, or 
render more probable, the use of these particular kinds of coal in the 
navy. The Admiralty list of coals is kept private, and in practice 
they adhere to a plan recommended some years ago by the Commis- 
sion who examined the question as to the coals best suited for 
use in the navy, of restricting themselves to Welsh coals exclu- 
sively. The only kinds of coal for steam purposes for which tenders 
are received by the Admiralty are Welsh coals. 

There is, however, every reason to believe that there are many 
of the north country and other coals that are, in every repect, as 
well adapted for use as steam coals as the coals of Wales, if not, 
in many respects, better. In many cases, also, a mixture of north 
country coal with the Welsh coal is highly advantageous, and 
has, consequently, been largely practised in some steamers. There 
appears, therefore, to be an undue preference shown to the coals 
of Wales, and the coal owners of the northern districts have 
good reason to complain of being precluded from participating in 
the advantages now entirely enjoyed by the Welsh proprietors. 

There are also many other kinds of coal worked in Yorkshire, 
such, for instance, as som@of the Silkstone coals, which deserve, at 
least, to be tried, as regards theirapplicability for steam purposes, and 
which would, in all probability, be found worth more notice in this 
respect than they have yet received. 

The very careful experiments made at the instance of the New- 
castle Colliery Association, some years ago, fully established the fact 
that in the examination of coals made for the Admiralty the capa- 
bilities and excellence of the coals of that district were not fully 
appreciated, and that the experiments were conducted in such a 
manner as not to afford data for a fair comparison of them with the 
Welsh coals. This question is one not only of individual, but of 
national importance, and on this ground we trust that in referring 
to it we may in some degree contribute towards its being more 
fully reconsidered, in a manner consistent with its importance.— 
Mining Journal. 





RICHARDS’ CANNON AND OTHER FIRE-ARMS. 


Tus invention, by Westley Richards, of Birmingham, has for its 
object improvements in cannon and other fire-arms and in apparatus 
connected therewith. In constructing breech-loading cannon in which 
the bore is continued through the breech end of the piece, and thecharge 
isintroduced from bebind, the breechisclosed for firing with a stopper 
fitting into the bore, and behind the stopper the sides or walls of the 
gun are cut through, so that a block or filling piece may be intro- 
duced transversely across the bore, so as to support the stopper, and 
prevent its being driven out at the back; the stopper has a rod or 
stem attached to it with a handle at the back, and the filling 
piece is slotted to allow this rod or stem to pass. After 
firing, in order again to load, the block or filling piece is raised 
until the bore is left clear, and then the stopper is drawn out at the 
back by hand; another projectile and cartridge is then introduced, 
the stopper is replaced, and the block or filling piece again lowered 
behind it. Lever apparatus is employed in order to raise the block 
or filling piece. 

Fig. 1 is a longitudinal section of the rear end of a gun so con- 
structed, and Fig. 2 isan end view of the same. a is the bore of 
the gun, which at the breech end is made somewhat larger in 
diameter than elsewhere, as is shown at a', in order to receive the 
stopper b shown in dotted lines; ' is the handle of the stopper; 
¢, c, are openings cut through the walls of the gun to allow the block 
or filling piece dto pass. This block has a cylindrical passage through 
it shown by the dotted lines d', d', to allow the stopper to be drawn 
out when the block or filling piece has been sufficiently raised to 
bring the said p——« to coincide with the bore of the gun. eis an 
axis underneath the block d; its bearings are carried by the casting 
J; which is attached by screws to the gun; e! is an arm on the axis 
e, having at its end a friction pulley e*, on which the lower end of 
the block d constantly rests; e* is auother arm on the same axis, to 
the end of which is pin-jointed the rod g; g' is a handle at the end 
of this rod, and g* is acatch upon it. As will be seen by drawing 
back the rod g the block d is raised, and when it is lifted sufficiently 
high, the catch g? drops down beyond the guide /" on the casting /. 
his the ordinary ring for carrying the sights ; it is clamped on to the 
breech end of the gun. ben it is wished to allow the block d 
to descend after the shot and cartridge have been introduced from 
the breech end, and the stopper 6 has been replaced behind them, 
it is only n to strike up the handle g', and the block 
descends by its own weight. i is a slide shown separately at 
Fig. 3 ; it is capable of moving ashort distance lengthwise of the 
gun in the guide i!, the incline 7 at its end is struck by the friction 
pulley d? on the block when the block is lifted, and the slide then 
covers the vent j, and the friction tube cannot be introduced until 
after this slide has been again drawn back by hand after the block 
has been replaced; d* is a handle on the block d to remove it entirely 
from its place should this be required. The block d is slotted or cut 
away for a short distance at the top of the e d', in order to 
clear the stem or handle b' of the stopper when the block is down ; 
k, k, ave trough guides to lead the shot and cartridge into the bore 
in loading ; 7? are eyes on the casting / to receive the pin of the 
ordinary elevating screw. 

In heavy guns the lever apparatus may have a shot rack attached 
to it, so that the shot which is next to be fired, having 
been put on the rack, balances by its weight the block or 
filling piece, so that but little force is required to raise the 
latter, but this being done when the shot is removed from the rack, 
and when a catch which is employed temporarily to retain the block 
or filling piece is drawn back, the said piece at once descends to 
its place. In the arrangement shown the shot rack may conveni- 
ently be applied to an arm on the axis ¢; this arrangement may also 
be appliedas a side movement,and so dispense with the lever, the block 
coming in on rollers. A similar arrangement is applicable where the 





bore of the cannon is not carried right through the breech; in this 
case a small e is made for the stem of the stopper, which works 
as before, and the filling piece is made of sufficient length that when 
drawn out room is left for the introduction of the charge from the 
side, or at right angles to the direction of the bore, in either arrange- 
ment the joint is rendered gas-tight around the stopper by making 
the fore end of the stopper conical, and applying a ring of felt or 
other fibrous material saturated with lubricating material to the back 
of the cartridge; then when the explosion takes place, the ring is 
driven in, and compressed between the cone on the stopper and the 
bore of the piece. 

The felt ring is shown separately at Fig. 4; it has an angle piece 
a of notched metal to protect the corner from risk of the fire st 3 
through when the explosion takes place; this method of making a 
tight joint, and carrying forward the packing required for this pur- 
pose is applicable to cannon of other forms. 

In order, in breech-loading cannon, to prevent the projectile 
being pushed too far up the bore, two or an convenient number 
of soft metal wings are made on the projectile which enter shallow 
grooves similar to rifling grooves in the breech end of the bore; 
the projectile, on being introduced, is pushed up the bore till the 
wings are stopped by coming to the ends of the grooves, and it is 
then in its proper position. A convenient depth for the grooves is 
about »;th to yd5th of the bore of the piece, and their width 
from y,th to sth thereof, but at the entrance they should be 
widened to allow of the shot being readily introdu The soft 
metal wings are let into recesses in the shot, or where the shot is 
formed with a coating of soft metal the wings are made thereon. 

In rifling capnon it is now common to make the interior or bore 
of the piece polygonal in section, and the projectile fired from such 
guns is of a similar polygonal sectional form, but necesaarilly some- 
what smaller to allow of its being freely introduced into the gun. In 
the use of such guns with projectiles somewhat smaller than the bore, 
there is a tendency to “jam;” the projectile, in resisting the force ap- 
plied to rotate it, strives more or less to furce theside of the bore apart. 
To overcome this tendency there is formed in eachangleof the poly- 
gonal bore a groove into whicha wing on the projectile fits. The sides 
of these grooves on which, as the projectile leaves the gun, the 
wings beay, are radial to the bore, and consequently at right angles 
to the tangential force they are intended to oppose, consequently they 
are enabled to overcome the resistance of the projectile to rotation, 
without giving rise to any strain tending to force the sides of the bore 
of the gun apart. The back part of each of these grooves is made acon- 
tinuation of the side of the polygon immediately behind the groove. 
The angles of the grooves are rounded off so that the wings on 
the projectile may be of sufficient strength without causing the 
grooves to cut too deeply into the metal of the gun. This form of 
rifling is shown at Fig. 5. Or in constructing rifled cannon with 
polygonal bore, in place of forming a groove in each angle of the 
polygonal bore, a ridge is left at one end of each side thereof, that is 
to say, the original cylindrical bore of the gun is not cut away at 
these parts, and the groove then descends suddenly from this ridge 
to the end of the next side of the polygon, and in this manner also a 
shoulder is obtained for wings on the projectile to bear against, and 
which are able to compel the projectile to rotate without giving rise 
to any strain tending to force the sides of the gun asunder. This 
form of rifling is shown at Fig. 6. 

With rifle cannon, which are employed with mechanically 
fitted projectiles, the more closely the projectile is made to fit 
the bore of the piece the greater will be the accuracy with 
which it will be thrown, but in practice there is great in- 
convenience in using a very closely fitting projectile, as the 
fouling which accumulates in the bore of the piece renders the in- 
troduction of the projectile difficult. The obstacle to the use of 
well fitted projectiles of hard material is overcome by forming 
small grooves on the surface of the projectile, and passing from one 
end to the other thereof. The ridges between the grooves form the 
bearing surfaces, which rest on the bore of the gun, while the 
grooves allow the projectile to pass any fouling or slight obstruc- 
tion there may be within the cannon. The ends of the ridges being 
poin'« (by increasing the width of the grooves at the extremities), 
any fouling or obstruction which comes opposite the ridges is 
deflected sideways until it gets into one of the grooves of the 
projectile, which then is able to pass it. It is preferred to employ 
about one half or less of the surface of the projectile as bearing sur- 
face, the remainder being taken up by the grooves, The width of the 
grooves is not very important: about an eighth part of the 
diameter of the bore is a suitable width, and the depth may con- 
veniently be ,),th of the diameter of the bore. 

Breech-loading guns are now commonly employed with 
cartridges containing the fulminating material necessary for 
their ignition, and which are exploded by striking a pin 
projecting from the cartridge. In order that such guns may be used 
as muzzle-loaders when proper breech-loading cartridges cannot be 
obtained, metal cases are employed closed at the end which fit into 
the breech ; these cases have each a small perforation corresponding 
with the small passage between the end of the barrel and the breech 
plate ; this hole, before the gun is loaded as a muzzle-loader in the 
usual way, receives a short metal peg with a small cavity at 
its lower end, in which the fulminating priming islodged when this 
peg is struck by the hammer in its descent the priming is exploded 
and the charge fired. The case is made like an ordinary breech- 
loader sporting cartridge case, but made in metal in place of in 
cardboard, the metal peg passes in a similar manner through a hole 
bored close up to the back of the case, the hole is of sufficient size 
to allow the peg to pass freely, and sufficiently long to keep it steadily 
in its place; the pegs are make of brass wire with a small recess at 
the lower end, and this is charged with fulminating material in the 
same way as percussion caps are charged. A fresh peg is employed 
each time of loading. There is at the lower part of the case 
where the ends of the pegs rest a suflicient thickness of metal to 
resist the repeated blows to which this portion of the case is ex- 
posed. In some cases shot guns are required to be used for ball; a 
projectile to be so used, and which is very effective against large 
yame, and is not liable to strain the barrel, is constructed in the fol- 
lowing manner :—Into the cavity at the rear end of acyliudro-conical 
ball, considerably smaller in diameter than the bore, a wooden 
stem is inserted and fixed, and around the stem there is arranged a 
packing of felt or fibrous material saturated with lubricating material ; 
this packing fits the bore closely, and hence obliges the projectile 
to come truly out of the barrel, and being light it throws the centre 
of gravity of the projectile very far forward and so prevents the shot 
turning over as it otherwise would when fired from a smooth bore. 
Fig. 7 is a longitudinal section of such a projectile. 

In constructing the back sights of rifles teeth are cut on the edge 
of one of the side bars of the flap, and with the slider is connected 
a screw, the thread of which enters the teeth on the flap. The 
screw is capable of being turned by a suitable key, and thus the 
slider’ is traversed, or the screw may have a milled head upon, it, 
or may be made suitable to be turned by the fingers. 

Fig. 8 is a front view, and Fig. 9 isan end view or —_ of a fla 
of a back-sight thus constructed. ais the side bar of the flap wit 
teeth cut upon it at a'; bis the slider capable of movin, up and 
down between the side bars of the flap which serve as guides for it ; 
b! is a piece attached to the slider, and carrying the bearings of the 
screw c, by turning this screw either by a key or by the fingers or 
otherwise the slider is traversed. ; 

According to another arrangement a screw is mounted on the 
outside of the flap parallel to one of the side bars, or, as is preferable 
if the side bar of the flap is sufficiently broad and stout, the screw is 
embedded in the side oo and a piece or pieces ars affixed to the 
slidder to clip the screw; and as on the clipping piece or pieces there 
are teeth corresponding with the thread of the screw, the turning the 
screw causes the slide to traverse. 

Fig. 10 is a front view; Fig. 11 a back view, and Fig. 12 is an 
end view or plan of the flap of a back sight constructed in this 
manner, and Fig. 13 is a transverse section through the slider taken 
at the line 1, 1. 

Fig. 10, a, a, are the side bars of the flap, one of which is grooved 
or recessed to receive the screw b. This screw, which is shown sepa- 
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rately at Fig. 14, is made of steel, and in order to prevent it 
moving longitudinally in the groove in the side bar of the flap it 
is turned down to a smaller size at b', and the waist thus 
obtained is embraced by a corresponding projection on the piece c, 
which is attached to the upper end of the flap. This will be more 
clearly understood by reference to Fig. 15, which is a trausverse 
section taken at the line 2, 2, Fig. 10. d is the slider capable 
of moving up and down between the side bars of the flap 
which form guides for it; d' is a clip piece fixed to the slider and 
having teeth upon it where it bears upon the screw beam, so 
that when the screw is turned the clip piece will traverse along 
it, carrying the slider up or down between the side bars of the flap. 
As shown the screw is intended to be turned by a square ended key, 
which enters the recess 4? in the end of the screw; the screw may, 
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however, have a milled head at its end. The arrangement is quite | 


similar when the screw is placed outside the flap; the screw is held 
in suitable bearings attached to the flap, and is nipped between 
two toothed nipping pieces fixed on the slider. As _ the 
screw for traversing the slider is not in these arrangements within 
the flap, the flap may be made to fold down over the bed, this having 
no flanges uponit, and the flap is thus protected from injury by being 
accidentally bent or strained sideways when folded down out 
of use; it is not essential, however, that the flap should be made 
to fold down over the bed, if preferred it may be made to lay down 
on the top of the 

A rifle-rest suitable for use when shooting from a recumbent 
positionis conveniently formed of a short tripod with fixed feet 
which carries a globular socket having a ball formed at the lower 


BOTTOMLEY’S TWISTING AND DOUBLING YARNS AND THREADS. 


This invention refers to ma- 
chines, by R. Bottomley, of Roch- 
dale, known as “twisters” or 
‘‘twiners,” and relates, firstly, to 
a new conbination and arrange- 
ment of the apparatus carried by 
the “slide” or “carriage” whic 
moves to and from the spindles. 

In the common arrangement of 
the parts carried by the “slide” 
or “ carriage” the threads from the 
creel pass through guide eyes, 
then over acushion or “‘ list board,” 
then through hooks (which are 
sometimes arranged at the bottom 
of a trough containing water, so 











that the threads pass through the 
water), then over a rail termed the 
“plummet rail,” then through 
ev or holding apparatus for 
iolding the threads when “ wind- 
ing on,” and lastly on tothespindles. 
The present invention consists in 
placing the mechanism for pinching 
or holding the threads next to the 
first guide eyes for the threads, 
then the cushion or “list board,” 
then the hooks or water trough, 
then another cushion or list board, 
and lastly the plummet rail. Thus 
it will be seen that the position of 
the plummet rail and pinching or 
holding apparatus is reversed, and 
by this means is obtained the drag 
of the cushions or list boards, guide 
eyes, and plummets, in combi- 
nation with that of the pinching 
or holding apparatus for holding 
the threads when “ winding on.” 

This part of the invention is 
illustrated by Fig. 1, which is a 
cross section through so much of the 
“slide” and spindle rails of a 
“twiner” or twister as will be ne- 
cessary for the purpose of explain- 
ing this part of the invention. 

a, the spindles; 5 the “ slide” or 
carriage; c, the creels for the cops 
carried by the slide }; d, the first 
guide eyes; e, the pinching or 
holding apparatus. 7; is a “list 
board; #7, glass rod ;g, glass hooks 
in trough g'; h', anotherglassrod; 
A, another list board; i, plummet 
trough or rail. 

Secondly, the invention relates to an improved construction of 
apparatus to act in place of the ordinary “ plummet rail,” which 








aisa bar made to slide in bearings a! from the framing of the 
carriage 6; this bar is connected with the sliding part ¢ of the pinch- 
in tus. In this bara stud a? is fixed, on which a latch a3 is 





apparatus consists of a trough of zinc, brass, or any other suitabl 
material, having notches furmed in its sides for the passage of the 
threads and cross wires at intervals for keeping the plummets and 
the “list” at the bottom of the trough in their places. Fig. 2 is a 
cross section, and Fig. 3 is a side view of this trough, which is 
marked i, i! being the cross wires to tie the sides together, and keep | 
the plummets # and list i in their places. | 
: Thirdly, the invention relates to a simplified arrangement for lock- 
ing the pinching and holding apparatus, and is icularly applic- | 
able to pinching mechanism constructed an acting upon the 
principle of that described in the specification of a patent granted 
to Mr. Bottomley, No. 1401, 1854, and this part of the invention | 
consists in locking the pinching apparatus by the action of a cam on | 
the cam shaft of such twiners or twisters as have a “cam shaft,” 
making sudden movements for effecting the required changes in the | 
a ee —e The cam acts through a lever or | 
© move and close the pinching apparatus till the | 
latch catches hold. ‘This latch is released by coming in contact | 
— — or ry fixed on the framing when the winding | 
is completed, and the pinching apparatus is o etry: by | 
pin ms So = 4 Fig. 4 is : Sn tiew of 80 ob of the slide | 
necesss ini i im- 
pee ry for explaining this part of the im 
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hinged, which rests upon a stud a* fixed ina of the framing 
upon which stud the latch can catch when the sliding bar ais moved 
to a sufficient extent to enable the hook part to pass off over the 
edge of the stud at. A spring c is fixed between the studs a? and ut, 
the action of which will cause the bar a to slide back after the latch 
a’ is released from the stud a‘ till the stop a> comes against the 
bearing a', in which position the pinching apparatus is open. 

There is a second stud d in the sliding bar a upon which a bowl 
d' is placed, and it is against this bowl that the end of the lever d? 
acts, which receives its movement from a cam d? on the cam shaft 
d‘, This lever bas its fulcrum on a bracket on the framing, and is 
placed in such a position that the bowl d' will come just opposite to 
it when the carriage has arrived at its greatest distance from the 
— Fig. 5 will show the position of the lever d*, and cam 
shaft d‘, in relation to the bowl when about to act upon it, but the 
exact arrang t and position of the parts will depend upon the 
peculiar construction and arrangement of the mechanism to which 
these improvements are applied. 

In Figs. 4 and 5 the pinching apparatus is closed by a movement 
in one direction, so that the movement is a “thrust,” on one side 
and a “ pull” on the other side, when the bar a is at the middle of 
the carriage, but the movement may be made so as to pull at both 
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end of the straight stem fitted into it. In using the rest the elbow 
rest on the ground and the left hand, in addition to grasping the 
rifle, also holds the stem carried by the tripod; this serves to steady 
the hand, while the joint permits the true direction to be obtained. 

Fig. 16 is a plan, and Fig. 17 a vertical section of a rifle rest so 
constructed. 

a is the tripod, consisting of a disc of wood mounted on three feet, 
and having a recess in the centre to receive the ball 5; c is a. cover- 
ing ring of wood to keep the ball in his place, it is attached to the 
top disc of the tripod by screws ; 5' is a stem springing from the ball 5, 
| it is as before-mentioned grasped by the hand when shooting. The 
| ball moving in its socket will allow of the stem inclining in any 
| direction, so that whilst the stem will serve to steady the hand, it 
| will not interfere or impede the obtaining an aim. 





sides, as shown at Fig. 6. When the pinching or holding 
mechanism is placed upon the slide or carriage nearer the 
spindles than shown in Fig. 1, a short shaft d5 may be mounted 
in brackets on the carriage, as shown in Fig. 7. The latch a? comes 
over the upper end of a vertical rod f which is free to slide ver- 
tically in bearings from the framing of the carriage, and the 
lower end of this rod comes against an inclive fixed to the framing 
when the slide or carriage has arrived at its nearest point to the 
spindles, and as the rod is lifted by the incline the latch a? is 
released, and thus the pinching or holding apparatus is unlocked. 





Tue British Assocration.—The 33rd annual meeting of the 
British Association for the Advancement of Science will commence 
in Newcastle-on-Tyue on Wednesday, the 26th inst.. when the first 
general meeting will be held in the Town-hall, and the Rev. Robert 
Wills, M.A., F.R.S., will resign the chair, after which Sir W. G. 
Armstrong will assume the presidency and deliver an address. The 
local, executive, and general committees in Newcastle are making 
ample ——— for the meeting of the Association, and the dis- 
tinguished members from a distance who will attend the meeting 
will be entertained with unbounded hospitality by the northern 
people. The following geutlemen have been chosen presidents of 
sections :—Mathematical and Physical Science, Mr. W. J. Macquorn 
Rankine, C.E., LL.D., F.R.S., Professor of Engineering in the Uni- 
versity of Glasgow; Chemical Science, Mr. Alexander W. William- 
son, Ph.D., F.R.S., Professor of Chemistry in University College, 
London; Geology, Mr. Warrington W. Smyth, M.A., F.R.S., 
F.G.S., Professor of Mining and Mineralogy at the Royal School o 
Mines, London ; Zoology and Botany, including Physiology, Mr. J. 
Hutton Balfour, M.D., Professor of Botany in the University of 
Edinburgh ; Geography and Ethnology, Sir Roderick I. Murchison, 
K.C B.; Economic Science and Statistics, Mr. William Tite, M.P., 
F.R.S.; Mechanical Science, Professor Willis, of Cambridge. 
Among the more interesting features of the meeting it 
is anticipated will be found the reading of papers de- 
scriptive of the great branches of industry in the district, such as 
coal mining, the glass and iron trades, iron shipbuilding, <c., and 
the excursions, which will be to the iron district of Cleveland, 
where the party will be entertained with magnificent hospitality y 
the ir ters of Middlesborough; to the lead mines of Mr. W. b. 
Beaumont, M.P., at Allanheads; to the Northumberland lakes, and 
the Roman wall; to South Shields, Sunderland, and to Seaton 
Delaval, and other large collieries in the district. There will be an 
extensive exhibition of works of art and science held in the Central 
Exchange News-room, the Mayor of Newcastle will give a grand 
concert, and there will be several balls and other gaieties during the 
week of the Association’s meeting. Sir William Armstrong will also 
make several great gun experiments upon Whitley Sands on one of 
the days of the meeting. A meeting of the general local com- 
mittee was held at the Literary and Philosophical Association on 
Saturday afternoon, the Mayor in the chair. It was attended by 
Mr. Ingham, M.P., Mr. S. Beaumont, M.P., and a number of 
influential manufacturers. It was reported that the committee was 
only £450 short of the £4,000 guaranteed by the town and district, 
and that the balance would soon come in. Mr. Griffith, the general 
secretary of the Association, was present, and he expressed himself 
highly pleased with the arrangements made. 

‘THE Orontes.—The Orontes troopship, Captain W. H. Hire, went 
out of Portsmouth harbour on Tuesday, and proceeded tothe measured 
mile in Stokes Bay, to make her official trial of speed, under the super- 
vision of Captain H. Broadhead, of her Majesty's ship Asia, and 
commanding the steam reserve at Portsmouth, Mr. Murdock, chief 
inspector of machinery afloat, and Mr. Ward. Mr. Langdon, who 
represented the firm of Messrs. J. Watt and Co., the makers of the 
engines, was also on board. On coming out of the harbour aschooner 
yacht, with a string of boats astern, was anchored in mid channel, so 
that thegreatest care had to be exercised by the pilot to preventthisnew 
and valuable ship from getting ashore or running the schoonerdown, 
She made six runs at full speed with steam pressure at 22 Ib. 
vacuum 22in., and sixty revolutions of engines, giving an average of 
12°352 knots; and at half boiler power, with steam pressure at 
251b., vacuum 25iu., and 46:5 revolutions of engines, giving an 
average speed of 9°755 knots. She then made the circle, with helm 
a-port, at full power, in 9min. 24sec., and at half power, with helm 
a-port, in 11min. Isec.; and with helm a-starboard at full power, the 
circle was made in 9m., and at half power in 9m. 20s. The half circle 
was made, with full power and helm a-port, 9m. 26s., and at half- 
power, 4m. 45s.; and with helm a-starboard, full power, 9m. 17s. ; 
half power, 4m. 41s. Her draught of water was—forward, 21ift. sin. 
aft. 22ft. 6in. The trial was considered very satisfactory. The 
Orontes returned into harbour about 2 p.m, to complete her fitting 
out, prior to further service. 
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JOHNSON’S APPARATUS FOR STAMPING OR 
MARKING PAPER, 


Tuts invention, a communication to Mr. Johnson of Lincoln’s-inn- 
fields, relates to a peculiar construction and arrangement of ink 
stamper for marking rs and documents of all kinds, or for 
obliterating postage or other stamps, and consists of a rotating die 
contained in the lower end of a forked frame or holder, within which 
frame works vertically, by the action of the handle o f the ap tus, 
an inking On the stamp being pressed on to any surlace the 
pad descends and inks the upper surface of the die, which is 
provided with the proper type, according to the words or 
characters to be printed or impressed. A spring is employed for 
elevating the pad after the pressure of the hand is removed, and 
simultaneonsly with the rising of the inking pad a spring arm in 
connection therewith acts by means of a pin at its lower extremily 
upon a slotted disc fast on the end of the axis of the die, and imparts 
on rising a partial or semi-rotation to the die, so as to bring the 
other surface upwards, while the one last inked is turned down in 
readiness for the next impression. In conjunction with the slotted 
disc there is a stationary cap fitted outside the disc, which cap has 
an inclined surface made therein over which the pin slides in 
descending, but on arriving at the bottom of its course it drops into 
a curved and inclined slot, which guides it in a semicircular course, 
and causes it to half round with it the disc and die. Thus at 
each depression of the handle the upper surface of the die is inked, 
and at each elevation or release thereof that surface is turned under, 
and a fresh one brought under the inking pad. 
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The inking pad consists of felt, cloth, or other absorbent material 
covered with silk or other suitable permeable fabric, and laid against 
a perforated plate, which plate forms the bottom of an ink reservoir, 
which is screwed tothe lower end of arod connected with the 
handle. This ink reservoir may consist of a metal chamber fixed 
directly to the bottom of the handle. 

Fig. 1 represents a vertical section of the improved self-inking 
stamper ; Fig. 2 is a side elevation. 

A is a small forked holder, having a tube B fitted to the upper or 
horizontal cross piece, which tube serves as a guide for the handle 
or rod E. Below this cross piece there is fitted to tle rod E a small 
vessel C, of a shape corresponding generally to that of the seal or 
die. Inside this vessel is enclosed apad X, composed of felt or other 
suitable absorbent material which is placed over a perforated plate 
forming the bottom of the vessel, a sufficient space being left 
above the plate y to contain ink. The rod E serves as a stopper for 
the ink holder C being screwed therein, and also connects the ink 
holder with the handle EF! of the apparatus. It passes through the 
tube B, and is surrounded by a helical spring F, which tends always 
to keep the inker C elevated against the top of the forked holder A. 
The dic H, which may be made single or double, is carried upon 
pivots h, kh, which pass through the lower ends of the two arms of 
the forked piece A. 

In the apparatus illustrated the die is intended to have a duplicate 
design upon both its faces, so that the two will operate in rotation, 
the one being inked whilst the other surface is transferring its im- 
pression on to the paper. One of the pivots or axes of the die 
carries a disc I (Fig. 3), which is fast thereon, and contained 
within a recess in the arm of the support A. A vertical slot 
or groove A! is made diametrically across the face of this disc, 
and in it works a pin or stud z on the lower end of an arm J pivotted 
at its upper eud to a pin in the side of the ink-holder C, a slot being 
made in the branch of the support or bolder A, to allow it to work 
vertically therein and follow the movements of the inker C. When 
the stud or pin z descends along the groove A its opposite end 
slides over a small inclined plane K made on the inner side of the 
fixed cap or cover P (Fig. 3®), so that, when the pin z has reached 
the bottom of its course, as shown in Fig. 4, it falls into the sunk 
part or cavity L below the raised portion K, and when it rises again 
it follows the curved part or groove at P (Fig. 3®), and, consequently, 
being always engaged in the straight groove A! in the disc I, it car- 
ries that disc and the die round with it to the extent of half a revo- 
lution, the spring F giving the upward motion desired. When in a 
state of rest, and the pin z is at its highest position, it is partly 
engaged in the slot A’ and partly in a notch in the arm of the sup- 
port or forked frame A, and, consequently, the die is maintained 
steady in one position, being prevented from turning except by the 
depression of the handle. 

‘The arrangement employed for rotating the die at each fresh im- 
pression may be obtained by other contrivances, such as a ratchet 
and pawl, or with the same arrangement of arm J, by causing a 
lateral pressure, may be exerted upon the axes h, so as to reverse the 
die, re . small handle working with a pause or dwell may be 
employed. 

lig. 5 represents in vertical section a portion of the improved 
stamping apparatus, provided with a removable pad. ‘This pad is 
composed of a small metal case or box N, containing in its interior a 
perforated plate y, against which is held the felt X, or other material 
forming the body of the pad. ‘The felt is covered with a piece of 
silk, secured at the edges in asmall groove made in the box N. The 
portion above the perforated plate forms the reservoir for the ink M. 
This construction of pad admits of its easy and expeditious removal 
when the ink isexhausted. For this purpose it is simply requisite 
to unscrew the handle E of the apparatus, which is screwed into the 
top of the pad, when the latter is free to be removed from the 
holder C, and refilled with ink on removing the stopper o. 

In preparing this apparatus (say Fig. 1) for use, the handle or 
rod E is first unscrewed from the ink-holder C, and the ink is intro- 
duced through the hole. The handle is then readjusted in its place, 
and so soon as the ink has had time to penetrate the absorbent 
material compcsing the pad the apparatus will be ready for use. If 
the hand be pressed upon the tee E' it will descend, the spring 
F giving way under it, and the holder C with the pad will descend 
upon the upper surface of the die and ink the same, whilst the under 
surface of the same die is being pressed down upon the paper to be 
stamped. During the descent of the holder C the arm J will descend 
with it, and the pin z will slide down the slot or groove A! in the 
disc I till it arrives at the end of its course, where it drops into a 
circular groove in the fixed cap or cover P, and when the pressure 
of the hand is removed this pin will ascend by the action of tie spring 
F, but in so doing it will Seoite a semicircular course, and being 
still engaged with the lower end of the straight groove in the disc 1, 
it will cause such disc to receive a semi-rotation and be reversed, 
bringing the inked surface under in readiness for the next stamp, 
and the surface which has parted with its ink in making the previous 
impression upwards, or in a position to be inked by the pad at its 
next descent, and while the inked surface is producing itsimpression 
on the paper, 
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Tne object of this invention, by C. F. Varley, is to obtain a high 
speed of transmission through long electric circuits. 

The first part of the invention consists in employing for electro- 
telegrapby the increment and decrement of electric currents instead 
of, as has heretofore been the case, the flow of the current itself. 

Another part of the invention consists in the employment of what | 
is termed a test circuit formed by induction plates and resistance 
coils, so adjusted to each other as to produce an artificial line possess- 
ing the same amount of retardation as the cable itself. 

Another part of the invention consists in forming a contact piece 
of metal in the delicate spring contacts of telegraph instruments, as 
hereinafter described. 

The following is the first mode of carrying out the first part of the 
invention :—At the receiving end of the cable is attached a series of 
induction plates, between the earth and the cable connecting the 
“odd” plates to the one, and the ‘even ” plates to the other. By the | 
term “induction plates ” is meant a series of plates of metal insulated 
from each other, the odd plates being connected together in one | 
series and the even or intermediate plates in a second series. A relay 
or telegraphic instrument is inserted either between the cable and 
the induction plates, or between the induction plates and the earth. 
A resistance coil (best if wound on a large iron core) is also inserted 
between the cable and the earth. Without these resistance coils the 
speed of transmission would not be increased. Let it be assumed 
that a galvanometer relay is the instrument used ; op applying a 
current at the sending end, the electric impulse will gradually show 
itself at the receiving end, dividing part into the induction plates 
and part through the resistance coils to the earth. As soon as the 
current assumes its maximum force, and the induction plates are 
fully charged, the current through the telegraphic instrument ceases, 
although the current continues to flow through the cable. On 
reversing the current at the sending end the strength of the current | 
at the receiving end decreases, preparatory to changing its sign or | 
direction. The moment, however, that its strength begins to 
decrease, and long before it changes sign, the induction plates, b 
discharging themselves, produce a reversal of current iu the telegrap 
instrument. And variation in the strength of the current at the 
receiving end of the cable in the direction of positive towards nega- 
tive, or of negative to more negative, causes currents to flow through 
the telegraph instrument in one direction, while any variation 
of the current from negative towards less negative or positive, 
causes currents through the telegraph instrument in the opposite 
direction. A variation of the strength of the cable current is thus 
made to produce a reversal of current in the relay or telegraph 
instrument. 

Fig. 1 will explain generally how the various parts are connected. 
Fluid induction plates (described in patent, No. 206, 1860) in 
consequence of their great capacity may in some cases be used with 
advantage, but as thereisalwaysmoreorlessconduction through them 
it is necessary to counteract the effect of it in some cases. ‘This can 
be done by winding the instrument coils with two wires (Fig. 2) 
and causing a part of the current from the induction plates to pass 
round the instrument coils in an opposite direction to the first 
current; when this is overdone or over corrected (whatever kind of 
induction plates be used), a relay can be constructed which records 
only when the increment of tension is increasing in rate in one 
dirction and vice versa; that is shown in Fig. 2. A second resistance 
coil is inserted between a and 6, and by varying its resistance the 
proper amount of compensation is obtained. 

Second mode—By substituting for the telegraph instrument in 
Fig. 1 an electroscope and connecting its two poles by a resistance 
coil. The electroscope should have several bars for repulsion or a 
broad plate of metal instead of one thin wire, and these must be 
made short to get rapidity of action. This electroscope may be 
used to close a local circuit like a galvanometer relay. Any varia- 
tion in the intensity of current through the cable causes a difference 
of tension between the cable and the induction plates, and this 
shows itself on the electrometer producing a signal or result 
similar to those obtained by the arrangement shown in Fig. 1. 
By inserting one of the multipliers, rotating rapidly, almost any 
1860). of power may be obtained (Fig. 20 in patent, No. 206, 

Third mode—By means of a large electro-magnet requiring an 
appreciable time to magnetise. The electro-magnet (or induction 








RECEiV* CNB = 
OF CABLE = 
~ 
\ 
FES Fos. Pe ., 
SS ~ — ss 
fa = = 
9 == 
RESIST ae 
_-+-- / 
3 


“\TELEG® InEES 
|. —-@) 


SECON? EARTH 


Ic TELEGRAPHS. 
— @-=> 


fQLAy OR 4 
TELEG* na) 
























TELCG" ins «NOY EXLATES 
a ——— —--— 








— ——. 
RES! cols 


wouce PLATES 





RELAY OR 





coil) of large dimensions is wrapped with two wires, one acting as 
a primary and connected between the cable and the earth, the other 
acting as a secondary is attached to the telegraph instrument when 
the current from the cable passes through the one coil to earth, the 
iron is magnetised, and so longas the iron is being magnetised sv long 
is there a magneto-electric or secondary current circulating in the 


| other wire in the opposite direction. As soon as the current ceases to 


increase in strength the magnetism of the iron ceases to augment, 
and there is no current in the second wire. ‘The moment, however, 
the current begins to decrease in strength the magnetism o f the iron 
decreases, and a magneto-electric current is produced in the secon- 


| dary wire in the upposite direction to the current which was pro- 
| duced while the iron was increasing in magnetism. ‘I'hus, varia- 


tions of force of the current through the cable, whether they change 
sign or not, produce distinct signals or reversals of current in the 
secondary wire. If this secondary wire be connected to a relay. or 
one of __ aed reflecting galvanometers, the signals are recorded 
or may be read off distinctly, although the cable currents do not pass 
the zero point; Fig. 3 will explain this. 

The fourth mode consists in winding the instrument coils with 
two wires of different lengths and of different number of convolu- 
tions. For ease of explanation let it be assumed that the first wire 
has but half the resistance and half the number of convolutions of 
the second wire, let there be an electro-magnet or induction coil 
with a resistance equal to that of the second wire, and that the first 
and second wires are joined together and to the resistance coil. 
Any current passing through the first wire and arriving at the junc- 
tion of the resistance coil and the second wire splits. As these two 
channels offer the same resistance the current equally divides, but 
as the half that traverses the relay in the opposite direction to the 
tirst current twice as often round it, the magnetic effect of 
he first wire is exactly neutralised ; consequently, no action would 
be produced in the relay were it not that the iron of the induction 


| coil, during the period of its magnetisation, offers an obstruction to 


the passage of the current, and, during this interval of time, more 
than one alt of the current flows round the second wire of the relay, 
and produces a signal as before. The induction plates might be ap- 
plied in place of tae electro-magnet. 

Fifth mode.—Thecurrentsare made to go round two galvanometers of 
different dimensions, the needles of which have different inertia, but so 
connected as to move in the same direction, and to thesameangle, with 
agivencurrent. The largerand slowerof thetwo is wound with more 
convolutions, so as to give a greater angular deflection with a givou 
amount of current, but a portion of this current is shunted off by 
resistance coils, not shown in the figure, so as to give precisely the 
same ¢eflection as the smaller one. ‘These galvanometers are formed 
into a relay thus: Their two axles are placed end to end in the same 
vertical line, but not in metallic connection. The one axle carries 
an insulated fork, one arm of which is insulated: on the other 
there is a small delicate spring contact (see the fork in Fig. 4; also 
see Figs. 5 and 6). When the needles are moved in one direction 
the piece b presses against the spring contact a, Fig. 4, which con- 
sists of a delicate spring and a small bead of platinum or gold, to 
make the contact, the play of this spring being limited by the hook e. 
When the motion is in the opposite direction the local circuit 
is opened, or from the fork, Figs. 5 and 6, the wire a hangs down in 
the semicircular trough. ‘The other axle carries an arm, 
which vibrates between the fork and hangs down by the 
side of the other wire in the trough. (The wire or arm b is 
insulated from the fork a by glass or other suitable material.) 
In this trough there is a wire which runs along the bottom or 
on one side of it. The trough is filled with water or other 
suitable solution. ‘I'he wire of the bottom of the trough is connected 
to one pole of the battery, the other pole being connected to one of 
the galvanometer axles; from the middle of the battery 1] «wire 
passes round the “ second relay,” Fig. 5, through the second galva- 
nometer axle. When the cable current is varying in one direction 
the smaller needle, owing to its more rapid motion, brings the two 
arms in the fluid closely together; but when the current varies 
in the opposite direction the more rapid action of the smaller 
magnet increases the distance between the. two arms in the water. 
When the distance between these arms is properly adjusted it will 
be found that when the arms are at a distance from one another a 
current in one direction flows through the “second relay ;” when 
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the arms are close together a current in the opposite direction flows | It would 


throvgh the “second relay,” owing to the variation of resistance 
caused by the distance these arms are eeparated from each other in the 
water. By inserting resistance coils between the battery and the wire 
at the bottom of the trough, and between the axle and its other pole, 
these currents can be so adjusted that a variation of distance of less than 
one-tenth of an inch shall produce sufficiently powerful reversals of 
current in the second relay. Induction plates, not shown in the 
figure, may with advantage be connected between the earth and the 
junction of these galvanometers. During his experiments Mr. Varley 
has found that it is not n in all cases to use the second gal- 
vanometer coil and needle, the axle alone being retained with its 
fork. The fork and its axis may also be dispensed with in the 
following way, when the projected arm touches nothing but water : 
The galvanometer needle carries an arm dipping into the water, as 
shown in Fig. 7; the battery is connected by a plate to one end 
only of the trough instead of all along the bottom or side thereof. 
The other pole of the battery is connected to the primary wire of 
an induction coil through it to the axle of the galvanometer, 
which has an arm ) dipping down into the water. A closed circuit 
is thus formed, the current passing from the battery through the 
primary coil of the induction bobbin, through the plate q and the 
water to the galvanometer arm 4, and back to the battery. The 
secondary wire of this induction coil is connected with a polarised 
relay or any other suitable telegraph instrument. When the 
needle is deilected in the one direction the distance between the 
movable arm in the water and tne wire at the end of the trough 
is decreased, while when it moves in the opposite direction it is 
increased, causing a great variation in the resistance of the circuit. 
‘Thus while the needle is moving in the one direction through 
the water the current through the primary is increasing in 
strength, and when moving in the opposite direction the current 
through the primary decreases in strength. While the magnetism 
of the bobbinis increasing there is a comparatively feeble current in 
the one direction through the secondary wire, and while decreasing 
there is a current in the opposite direction. ‘hus, then, while the 
needle is being deflected in the one direction the relay is closed, 
and the moment it begins to move in the opposite direction the relay 
is opened, In this way a feeble electric current is made to act upon 
an ordinary relay, which in turn acts upon any recording instrument 
to which it may be applied. Owing to the great resistance which 
water offers to the passage of electric currents a small amount of 
motion produces a very considerable variation in the strength of the 
current passing through the primary wire, the galvanometer needle 
should be light and should be made to oscillate rapidly. This may 
be effected by using a large permanent magnet outside the coils, or 
two opposing currents of air issuing from pipes against the bars a 
or 6, or the water in the trough / may be made to flow in opposite 
directions, as indicated by the dotted portion of Fig. 6, and out at 
the centre. The water cistern is not shown, 
constructed to make contact between metal stops, as in all electric 
relays hitherto used, the contact piece may be made to strike against 
i wheel or between two wheels rotating, which wheels may be 
covered with a porous material, such as cloth slightly moistened 
with a suitable conducting fluid, such as chloride of zine or calcium. 
ly these arrangements the “sticking” of the relay, when very 
feeble currents are used, may be wholly or partially prevented. 
When an ordinary relay is used the following method is adopted of 
xecuring good electric contact, and if it be a polarised relay its sensi- 
bility is greatly increased at the same time. 

Fig. 8 shows the iron bar of a polarised relay, the springs s, s, 
are provided with the little beads of platinium p which remove the 
tendency to vibration experienced when a flat spring against a flat 
surface is used. These springs, by overcoming part of the magnetic 
attraction of the permanent magnets N, 8, augment the sensibility 
of the relay. 


Fig. 9 shows another mode of effecting the same purpose with | 


double contacts c and c', one being a spring the other a dead con- 
tact. Hither of these methods, by maintaining a good electric 
contact during the vibration on the stop, greatly angments the speed 
of working. The oscillation and vibration of the movable parts of 


telegraphic and electric apparatus may generally be deadened by | 


placing those parts partly or wholly ina fluid. The various plans 
described may be combined partially or wholly together, according 
to the requirements of the case. As earth currents change their 
sign very slowly, compared with signalling currents, it will be seen 
at a glance that although the current flowing through the cable may 
be strong, yet, as its increment of tension is slow, little or no per- 


ceptible action is produced upon the signalling apparatus, and thus | 


high speed and immunity from the effects of earth currents are 
simultaneously secured, 


The methods preferred at the signalling end for working long | 


submarine lines are thown in Figs. 10, 11, 12, and 13. Induction 
plates are inserted between the cable and the earth, When the 
battery is reversed, as shown by the dotted lines, the tension of the 
induction plate is added to that of the battery to change rapidly and 
sharply the electrical condition of the cable. In Fig. 11 resistance 
coils are shown connecting the two armatures of the induction 


plates to cause a feeble current to flow after the first sharp sudden | 


current. Insome cases, however, it may be advisable to connect the 
cable to the earth through an induction coil, consisting of a large 
bundle of iron wire surrounded by a long length of fine wire, as in 
Fig. 12, the action of which is as follows :—On reversing the battery 


connections, the induction plates and battery combined send a short | 


impulse into the cable, which divides one portion into the cable, the 
other through the induction coil to the earth. At the first moment 


the iron of the induction coil offers resistance to the passage of the | 


current, consequently, during the first instant of time, nearly the 
whole force of the current is applied to the cable. As the iron 
becomes magnetised to its maximum this opposition ceases, but 
the plates have become charged in the opposite direction, and there 
is no longer any current passing from them into the cable to main- 
tain the magnetisation of the iron, the demagnetisation of which 
induces a current in the coil and discharges the cable. In 
this way each impulse is followed by a short impulse in the 
opposite direction. By connecting the two “armatures” of the in- 
duction plates with « set of resistance coils, this reversal of the 
current is followed by a weak secord reversal in the same direction 
as the original current, vide Fig. 13; in this figure the induction coil 
is represented as wound with two wires, and connected as shown. 
In working long submarine cables one of the difficulties to be con- 
tended with is the impossibility of knowing what is transpiring 
at the distant end. ‘To obviate this difficulty it is proposed to con- 
struct a ‘ test circuit,” consisting of induction plates and resistance 
coils, so adjusted to each other as to produce an artificial line, 
possessing the same amount of retardation as the cable itself. This 
“test circuit” is to be attached to the sending end of the cable, and 
in this way, if any portion of the sender's apparatus get out of 
order, or his currents be not properly adjusted, the “ test circuit” 


will show him what his correspondent at the distant end is probably | 


receiving, and thus Le can know himself that, as far as his sending 
apparatus is concerned, whether all is right or wrong, and if wrong 
apply the necessary remedy, or decrease his speed of transmission to 
such a pitch as shall give distinct and intelligible signals, vide Fig. 14. 
‘To save expense, the resistance of this test circuit may be increased, 
say, ten-fold, when the induction plates are reduced" in size in like 


proportion, the signal currents will of course be but one-tenth the | 


strength of those received through the cable, but yet sufficient for 
test purposes. By this means twelve square feet of induction plates 
about equal ten miles of cable. 

Having found difficulty in constructing large induction plates with 
certainty, Mr. Varley has been led to try, amongst many other 
insulators, paraffin, and he has found that paper saturated with it 
forms an excellent insulator for this purpose, and also that when 
the insulators for aerial lines are coated with it their insulating power 
is increased. The liquid as well as the solid paraffin effect the 
latter result. When it is.desirable to keep the line always negative, 
and yet work with reversals, this may be done by applying batteries 
at each end of the line, betwee 0 
being to earth. 





be almost impossible to draw the apparatus as they 
appear, and convey at the same time time a proper idea of their con- 
struction. The parts, therefore, essential to this invention only are 
show in the illustration, and the rest, which is easily understood by 
all telegraph engineers competent to make and work these apparatus, 
is omitted. 

In Fig. 1, a telegraph instrument is connected in circuit between 
the induction plates and the receiving end of the cable, but it may be 
placed with similar results between the induction plates and the earth. 

Fig. 2 shows how the second wire is wrapped on the instrument, 
to compensate for any leakage that may exist between the induction 
plates. The resistance coils between a and 6 are to cause the 
necessary amount of compensation current to flow round the outer 
coils of the telegraph instrument in the opposite direction to that 
which flows through the inner coil after the induction plates are fully 
charged, in consequence of and leakage that may exist in the plates. 
When the resistance of these coils is infinite the compensation current 
is at its maximum. When the resistance is ni/ the compensation is 
entirely cut off, and the instrument is then precisely similar in action 
to that in Fig. 1. 

Fig. 3 represents an induction coil. p is the primary coil, wrapped 
upon the iron corei; s is the secondary wire connected with the 
telegraph instrument. The core of the induction coil consists of a 
bundle of iron wires, fourtimesthe length of the bobbin on which the 
primary and secondary are wound, and these iron wires are spread 
out and bent back over the coil so as entirely to encase it, and by 
which the secondary current is greatly augmented in force ; see Mr. 
Varley’s patent, No. 3059, 1856, Fig. 14. 

Fig. 4 represents a fork placed on the axle d, vide Figs. 5 and 5a. 
When the local circuit is closed by the metallic contact of a and 6, 
one side of the fork is insulated, as shown ate, the other fork has 
a hook at ¢ to retain the spring fin position. On this spring there 
is a little ball of platinum, formed by putting a piece of platinum wire 
through the gold spring f, and rivetting it in a steel mould, similar 
to a small bullet mould. This arrangement, by preventing the spring 
from touching the arm c, excepting when the ball of platinum strikes 





When the relay is | 


| be just such as to almost overcome the magnetic attraction of the 


the arm c, prevents the vibrating contact which would be produced 
| by the irregularities of the spring which it is impossible to make 
| absolutely flat. 

Figs. 5 and 5a represen: two galvanometer coils. The lower axle 
| dcarries a short needle N!, $!; the upper needle N, S, is mounted on 
anaxleg. These axles are mounted in the framesj and 4, which 
are fixed on the board w, and insulated from each other. On d is 
mounted the fork a, between which the bar 6 plays; 0 is insulated 
from a, and both of them dip down into the trough 0. 

In Fig. 6 there is a wire at the bottom of the trough 4. The 
two adjacent sides of the wires a and 6 in the trough are uninsu- 
lated. ‘I'he other portions are covered with an insulating varnish. 
The various parts are connected, as shown in Fig. 6. Suppose 
for a moment the second relay disconnected, there is a positive 
' current flowing from the positive end of the buttery through the 
wire at the bottom of the trough to a, from a through the resistance 
coils to the battery. From the centre of the battery there is another 
circuit through the second relay to the axle g and the pin or wire 6. 
If the resistance coils be cut outof circuit it will be evidentthat when 
the resistance between a and 6 through the water is less than between 
6 and the wire at the bottom of the trough, there will be a positive 
current flowing from a through 6 through the relay to the battery. 
When, however, by moving the wire b to the other side of the tork, 
the resistance between a and 6, owing to the increase of distance, is 
greater than the resistance from } to the wire at the bottom of the 
trough, a positive current will flow through the relay from the battery 
through } tothe wire/; thus when aand 6 are near together, the posi- 
tive current flows in one direction through the second relay, when a 
and } are at a distance the positive current flows in the opposite 
direction. Let it now be assumed that the two needles have been 
deflected to any position by a current through the cable of a given 
strength, and that this current be reduced in power, the needles will 
fall back. The small one, owing to its less inertia, moves quicker than 
the largeone, andconsequently will increase the distance between the 
bars a and 6 in the water. If the current through the cable augment 
in power, a and 6 will approach in consequence of the more rapid 
motion of the small needle, and thus when the needle is moving in 
the one direction through the trough /, there is a current in one 
direction through the “ second relay,” when moving in the opposite 
direction there is a current through the “second relay” in the 
opposite direction, ride Fig. 6. In Fig. 6, however, the upper needle 
aud its coil are removed, they having been found in practice not 
always to be necessary. ‘The dotted taps ¢ shown in Fig. 5 are con- 
nected with any convenient supply of water, and by regulating the 
flow of the current through the trough out at ¢', the bars a and dare 
maintained opposite /' when no electrical current is acting upon their 
needles. 

Fig. 7, N, S, is a needle mounted on a coil, similar to that in Fig. 
5a carrying the wire 4, dipping into the trough 7. A current flows 
continuously from the battery through d, through the water in the 
trough to the plate q, thence through the primary wire of the in- 
duction coil to the battery. When the needle is deflected the wire } 
is carried nearer to or further from a@ increasing or decreasing the 
resistance in the circuit accordingly. This gives rise to a current 
in the induction coil which works the telegraph instrument, as pre- 
viously described. The trough, in this arrangement, is made to 
decrease in width from q to 7, to increase the resistance as the wire 
moves from q in a greater ratio than its motion, otherwise, when the 
needle is near g,a given deflection would produce stronger secondary 
currents than the same deflection would do near 7. 

Fig. 8 represents one of the improved relays; see Mr. Varley’s 


patent, No. 3059, 1856, Fig. 6 and 7, to which spring contacts s, s, are | 


applied, briefly described in Fig. 4. When the relay bar 7 is deflected 
| from one side to the other it vibrates upon the contact screw c likea 





| hammer onan anvil, and a small fraction of a second of time is lost | 


| thereby. In Mr. Varley’s galvonometer relays—see his patent, No.371, 
1854—he used a spring to keep up the contact during this vibration, 
but the impossibility of getting a flat delicate spring to strike flat 
upon its stop piece causes the force of the spriug to augment very 
greatly when it touches in more than one place. The little globes 
of platinum p, p, do away entirely with this difficulty, because the 
spring does not itself touch the bari excepting by its globe of 
platinum p; this, being made in the form of a globe, makes it strike 
fair each time without any tendency to twist. 

Fig. 9 represents a part of a similar relay, in which the same 
object is effected with one spring s' instead of two. The two 
screws c and c! are electrically connected together as shown in the 
figure. When the iron bar iis deflected towards c and c! the spring 
s and its platinum point p first come in contact with c, the bar, how- 
ever, is deflected on against c!, the spring s yielding. The vibrations 
take place upon the point of c', but during this interval of time the 
electric contact is maintained by the spring s. Thesesprings make the 
connection of the relay much more certain, and enablea considerably 
higher speed to be obtained. ‘The strength of the springs s should 


permanent magnets 8, N, and so enable a very feeble current indeed 
to move the bar i from side to side. These springs also get rid of 
the difficulty known as sticking, caused chiefly by the spark which 
takes place on making contact, and also from greasy matter on the 
points of contact, 

Figs. 10, 11, 12, and 13 represent the disposition of apparatus 
that may be used at the sending end to compensate the current at 
the receiving end, and so get a higher rate of working ; see Mr. 
Varley’s patent, No. 206, 1860,\p. 9. The dotted lines at the battery in- 
dicate that the poles are to be changed by any suitable reversing key, 
well understood by telegraph engineers. In Fig. 10 induction plates 
alone are inse! between the battery and the cable. In Fig. 11 
the resistance coils are shown connecting the two sides of the 
induction plates, The object of these coils is to cause a weak’ con- 
tinous current to flow through so long as a battery is connected to it. 
In Fig. 12 the induction coil or primary coil is placed between the 





n it and the earth, their positive poles 


cable and the earth, the effect of which is, as previously described, to 


| rack or teeth of the vertical bars. 





cause a reversal of current after each impulse. Fig. 13 repre- 
sents an induction coil with primary and secondary wire. In it | 


are represented by the dotted lines resistance coils, which, if added 
to this arrangement, or to that shown in Fig. 11, produces a 
very high compensation, first pointed out by Professor Thomson 
of Glasgow, viz., if the first current be positive it is followed 
by a negative and afterwards by a weak positive through the resis- 
tance coils. The key at the sending end may be constructed so as 
to put the cable to earth for a short time when reversing the 
battery connection in Fig. 10 or 11, so as to discharge the cable to 
earth before the battery is reversed. This will be understood by all 
acquainted with telegraphy, and need not therefore be described, as 
the importance of discharging cables has been sufficiently pointed 
out in Mr. Varley’s patent, 1854, No. 371. 

In the description of the diagrams the system of telegraphing is 
assumed to be that invented by Mr. Varley in 1854, patent No. 371, 
in which the signals are produced by a positive current, and the 
intervals by a negative current ; but other modes of signalling might 
have been adopted. 


STEAM CULTURE MECHANICS. 
(From the Mark Lane Express.) 


Or the steam ploughs on our list, two remain for examination 
viz., Chandler and Oliver's, and Howard’s. From their close simi- 
larity to each other, and to Fiskin’s in principle, we shall be able to 
notice both in this paper. 

Chandler and Oliver's implement consists of a right-hand anda 
left-hand set of framed ploughs, in principle not unlike the plan 
patented by Mr. Pinkus in 1840, already referred to, but connected 
together by intermediate gearing, so as to have a see-saw movement 
similar to Fisken’s. Like the next example, Howard's, its mechan- 
ism perhaps more resembles the early construction of ploughs ex- 
emplified by the Messrs. Fisken in Scotland than the Carlisle one 
covered by their patent of 1855, to which our notice in a former 
paper was confined. Butinto minute details of this kind it will be un- 
necessary to enter, as both are a long way inferior in point of mecha- 
nical merit to M‘Rae’s implement, owing to the several ploughs in each 
‘set being rigidly fixed in a frame, and to their being inseparably 
connected together by intermediate gearing as above. The 
patentees hold several patents which show no lack of ingenuity; and 
the pity obviously is that this ingenuity has been diverted from the 
proper course by the popularity of Fiskin’s and Fowler's. This we 
proguosticated in 1855 and 1856, when the see-saw movement 
appeared at Carlisle and Chelmsford, and for which we experienced 
at the time no little contumely ; but many, who then repudiated our 
apprehensions as groundless, now find, to their experience, that 
sound mechanical principles cannot be long superseded by the popu- 
lar but passing expediency of the moment. We do not say so in 
reproval of our old opponents, but the contrary, our object being to 
enlist if possible their mechanical talents, andthose of Chandler and 
Oliver, in the improvement of M’Rae’s steam plough on sound prin- 
ciples, soas to reduce the tear and wear upon the rope to a minimum 
and make better ploughing than they now do at the headland. 
They admit, in one of their circulars before us, that they have “ had 
great experience in wire ropes, and find that the success of steam 
cultivation depends entirely on the ropes.” Such being their own 
conclusion—one to which we readily subscribe as sound—it is to be 
hoped they will percieve that the public, for whom we write, have a 
claim upon their services in the cause of progress. 

The peculiar characteristics in this steam plough, that princi- 
pally claim our attention, are the carriage and wheels, the inter- 
mediate gearing, and the mode of yokivg the rope, including its 
counterpoise or hauling down action, as compared with the previous 
examples. 

In their first patent (No. 1232, a.p, 1858), the carriage frame is 
borne on three wheels, a furrow wheel and two land wheels, similar 
to Alexander Francis Campbell's (No. 12,663, a.p. 1849); but ina 
subsequent patent of the same year (2420), they propose two large 
central wheels like M‘Rae’s Glasgow plough. 

Two land wheels and a furrow wheel on the opposite side, half- 
way between, is faulty in more respects than one. In the first place, 
for example, the dynamical equilibrium of their basis or ground 
fulerage is not satisfactory. Statically considered, as at the head- 
land resting on three bearings, one on the one side and two on the 
opposite, do not present anything very objecticnable to the stability 
ot the two sets of ploughs; but it is otherwise the moment the 
one set is lowered into action, the other set raised an extra stage 
higher above the surface of the land, and both hauled at a rapid 
pace along the land, especially if the soil is full of stones, or a tena- 
cious clay baked in the summer sun; for then the tilting action of 
the up-set of ploughs has a tendency to throw the implement over 
the bearings of the furrow wheel and the leading land wheel 
diagonally on to the ploughed land, and to make the down-set in 
action roll upon their turnovers similar to what isexperienced when 
the furrow-horse steps out of the furrow on to the ploughed land, 
leading the land-horse with him. And, what is more, this diagonal 
tilt is not only produced by the shares coming against stones, or 
other obstruction below the surface, but also when the second or 
hindmost land wheel passes over small stones or clods upon the sur- 
face. In the second place, the resistance of the two land wheels is 
greater than that of the furrow wheel on the opposite side, so that 
the equilibrium of draught is defective. And, in the third place, 
wheels thus situated are more difficult to steer. Now, in each of 
these cases the draught upon the rope is not only increased, but ren- 
dered more irregular—the latter being attended perhaps with a 
greater amount of tear and wear than the former. 

The second plan, of two large central wheels, whether witha small 
land wheel behind on the plough frame or not, is therefore a decided 
improvement as regards the dynamical stability of the carriage, and 
steady action of the ploughs in operation. 

As to the intermediate gearing that connects the two sets of 
ploughs, the peculiar novelty that distinguishes it from that of 
Fisken’s implement is the working of two vertical draught or copse- 
bars alternately up and down, by means of a small pinion between 
them—the pinion being actuated by a wiuch, and gearing into the 
These vertical bars carry toward 
their lower ends the two draught axles, or draught bars, for hauling 
the ploughs, so that the fulcrage is movable, the fulcrum in each 
case having a vertical motion up or down, as the case may be. The 
merits of this part of the intermediate gearing call for special notice, 
and therefore we shall return to it, as it is applicable to the lowering 
and raising of single ploughs on M‘Rae’s plan. The mechanism of the 
suspension-bars and connecting-rods at the upper end of the vertical 
bars, for raising the ploughs behind, is defective, as it involves a 
prodigal waste of force, and tear and wear of working parts. No 
doubt the several parts perform theirrespective works, but the power 
that actuates them is not so economically applied as it might have 
been. In this it somewhat resembles Fisken’s slotted lever and 
connecting-rods. Happily, although the leverage is very compli- 
cated, it is chiefly of the second kind, so that the extra length of the 
second and third plough-beams is not so objectionable. But what it 
gains in this respect it loses in another, as we shall see under coun- 
terpoise action. 

Returning to the lowering and raising of the point of the beams by 
means of a vertically moving draught-pin, as promised—this has 
long been considered a cardinal question in the construction of the 
steam plough ; and, therefore, we have the greater pleasure in draw- 
ing the reader's special attention to Chandler and Oliver's mode of 
solving the problem. The principle involved in their mechanism, 
if applied to single ploughs, is far superior to wliat Pinkus proposed 
in his two patents, while it is free from some of the objections to the 
short-beam plans of M‘Rae’s and Fiskin’s ploughs. Pinkus raised 
the point of his beam and draught-pin, for example, by means of a 
vertical screw, as formerly shown; but the process of lowering or 
raising is too slow for the requirements of practice; for granting 
that the threads of the screw were an inch asunder, it wo’ 
take six turns of the winch handle to raise the draught pin of 
the copse Gin. Now as the weight thus raised could easily have been 
effected directly by the hand of the ploughman, the application of the 
screw involves a prodigal waste of muscular power. Chandler and 
Oliver may easily obviate this waste; but into the details of 
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mechanicel improvements it is notour province to enter: indeed, such | 
would hardly be “fair play.” On the contrary, our duty is to point | 
out faults, that the parties themselves may mend them. In other | 
words, as {ormerly expressed, we hope Chandler and Oliver willim- | 
prove their own plan of lowering and raising their ploughs, as hinted | 
bore. 

" Of the mode of yoking the rope and hauling down the ploughs in 
action, so as to counterpoise the weight of ‘the elevated set, it would | 
pe superfluous to repeat what has already been said,as both are | 
liable to the objections formerly mentioned in Fowler's and Fisken’s | 
examples. There are, no doubt, some slight differences; but these | 
are too manifest to require a descriptive notice, seeing that Chandler 
and Oliver's steam plough is in operation in the field, and generally 
known. The counterpoise is more active, or in other words, less 
counteracted by friction of leverage than in Fiskin’s case, and hence | 
more objectionable, but more counteracted than in Fowler's, and | 
therefore less faulty in its mechanism. 

The Bedford steam plough (Howard's) is also constructed on the 
“see-saw principle,” the two sets of ploughs being connected | 
together by intermediate gearing. With the exception of the car- | 
riage and wheels, it is freer from complicated mechanism than either | 
Fisken’s or Chandler and Oliver's, which it closely resembles in its | 
general character, and therefore it has fewer mechanical defects. It | 
is also free from back-draught break-rope action and hauling down | 
of the ploughs at work. Such being a rough outline of the imple- | 
ment, we shall examine it under the three heads of carriage and | 
wheels including steerage, the intermediate gearing, and yoking of | 
the rope, in comparison with the previous example. 

The carriage frame, like that of M‘Rae’s, is suspended below the | 
plane of the axis of the wheels upon which it is borne; and the | 
wheels are three in number, their position being similar to Mr. 
Campbell’s, and the last example. From the centre or middle of the 
carriage frame a vertical lever bar arises, common to both sets of | 
ploughs, and serving identically the same purpose as the vertical 
lever bars of the Glasgow implement, as will be shown under the | 
head of “intermediate gearing.” Another peculiarity in the | 
mechanism of the framing is the situation of the axis or draught 
bars of the two sets of beams at opposite ends, i.e., the beams of the | 
down-ploughs in operation behind have their draught pin or bar in | 
the fore part of the carriage frame, while the beams of the up-ploughs 
have theirs in the back part of the carriage frame, so that the beams | 
work between each other, crossing each other's planes when being , 
raised out of and lowered into action. 

The position of the wheels is objectionable, as shown under last | 
example. But the crossing of the plough beams involves a move- | 
ment in the right direction—one, too, that is favourable to the adop- 
tion of two central wheels on M‘Rae’s plan. With single ploughs, 
however, there is no novelty in the crossing of the beams of the two | 
sets, as it has often been proposed and carried out into practice in | 
Halkett’s railway system. 

The peculiar novelty of Howard’s intermediate gearing is the 
making of the one plough frame a compound hand-lever for raising 
or lowering the opposite frame of ploughs, as the case may be, by 
means of connecting or suspension chains, and eccentrics on the top 
of the vertical lever-bars, already noticed, rising from the middle 
part of the framing of the carriage. The mechanism of these 
several parts is too well known to require a detailed descrip- | 
tion. At the ingoing when leaving the headland the ploughman 
raises the front ploughs the extra height required according to 
the “see-saw principle,” by applying the muscular power of his 
arms to the extremity of the back plough frame, so as to bring the 
powers into action, and, on this being done by jumping into his 
seat, when bis weight thus applied keeps the ploughs in the ground. 
In thus being applied, the muscular force and weight of the plough- 
man have two advantages of leverage—the one from the longer 
axis of the eccentrics, and the other from the centre of gravity of 
the opposite ploughs being at a less distance from the fulcrum. In 
this combination the reader cannot fail to perceive a very beautiful 
economy of time, space, and force, very different from what is 
exemplified in the intermediate gearing of Fisken’s, and Chandler 
and Oliver's implements. A winch is not a profitable plan of 
applying muscular force, especially when the weight has 
to be raised at a rapid velocity, as in the case in question. In 
this respect Fisken’s mechanical equivalents are faulty in the 
extreme, when compared with either M‘Rae’s or Howard's. 
Between the latter two, the Glasgow and Bedford ploughs 
the mechenical equivalents form a very close parallel, owing to 
M‘Rae using, at the top of his vertical lever-bars,a sort of com- 
pound spring lever bow for raising and lowering his ploughs ; but, 
between the two, the simplicity of ism and the economy of 
time, space, and power are greatly in favour of the former (M‘Kae’s 
steam-plough) both at the ingoing and outgoing. At the outgoing 
Howard's down-ploughs may either be lifted up by applying the 
muscular force to the extremity of the down-plough frame, or by 
being pulled down from the opposite side, and, in either case, the 
eccentrics exemplify what may be termed “the gaining or winning 
point,” when the leverage turns in favour of the force thus applied; 
moreover, the central action of the up-ploughs harmonises with 
the muscular force thus applied. Along the field Howard's 
implement is, however, inferior to Fisken’s in several points; for 
in the latter the ploughman at the winch can not only counteract 
central force when the share comes against a stone, but make the 
resultant of that force aid in overcoming the extra resistance thus 
experienced, while he can also prevent the pulling up of the down 
ploughs by the counterpoise of the opposite set, as experienced in 
the former. No doubt the Messrs. Howard could easily counteract 
the pulling up of the ploughs at work by locking the elevated set, 
so as to throw one or both connecting chains slack, and thus leave 
the down set free to gravitate without any counterpoise, similar in 
principle to what the Messrs. Fiskin accomplish by their screw 
and sector, as formerly shown; and we believe something of this 
kind is in progress at the Britannia Ironworks; but up to this 

te it has not, to the best of our information, been publicly ex- 
emplified, so that it does not fall within the province of our present 
notice. * 

Howard's plan of yoking the rope is similar to M’Rae’s and not | 
unlike that of Fisken’s when the implement is hauled to and fro | 

ween two windlasses, actuated on opposite headlands by the light | 
hempen rope ofthe rigger system—the two ends of the two winding 
drum ropes being attached to the opposite ends of the carriage frame 
instea:l of to the middle part of the opposite plough frames, as in the 
examples of Fowler, and Chandler and Oliver. Howard's ploughs 
are therefore hauled by the copse-pin or fulcral bar, as are M‘Rae’s, 
Pinkus's, and the unpatented canna of Fisken’s when thusactuated, 
whatever may be the point of the framing to which the rope is yoked. | 

The parallel between the corresponding parts or mechanical | 

uivalents of the Bedford plough, when compared with the | 
- Glasgow implement (involved in the yoking and action of the rope). | 
is very close, more especially in reference to M‘Rae’s four-wheeled 
plan, as shown in his specification drawing, where it is evidently 
intended that the three down-ploughs in action shall have a freedom 
of vertical play apart from the carriage frame. In other words, the 
carriage frame is hauled down, but not the plough beams and 
ploughs. In this respect there is a slight difference between M‘Rae’s 
two plans—the ploughs in the Glasgow example being when 
in operation rigidly fixed to the framing, but not hauled down, or 
more correctly speaking, not prevented from rising out of the ground 
by the action of the rope, but by the weight of the carriage, the 
change in the position of wheels obviating the mechanical defect of 
hauling down by means of the rope. Howard thus hauls down his 
carriage frame, but pulls up his ploughs, as shown in the pre- 
vious paragraph. ‘The hauling of the ploughs by the copse-pin or 
fulcral bars is sound, but the hauling up and hauling down pr 
are mechanical defects that require to be obviated, if such have not 
been effected already. 
In these several respects, as regards the yoking and action of the 

















* Since the above was written the new Bedford steam plough has been 
successfully reduced to practice. It is free from several of the objections of 
the old one.—E, 





rope, there is a wide contrast between Fowler's and Howard's plans, 
Thus, the rope in the former (Fowler's) case hauls down the ploughs 
but up the carriage frame ; whereas, in the latter (Howard's case), it 
haulsdown the carriageframe while the ploughs, inaction, are hauled 
up by the counterpoise of the opposite set. ‘These are practical con- 


| clusions, susceptible of a ready proof experimentally in the field, so 


that it is not easy to divine how professional men should have fallen 
into the popular error that Howard’s ploughs are hauled down, seeing 
they are actually being pulled up; for before ever the draught bar of 
the Bedford ploughs could be hauled down the one-eighth part of an 
inch, the framing must be either bent or torn asunder. And what 
renders this popular error all the more anomalous and humbling is 
the fact that those who have fallen into it also blame the Howards 
for copying Fowler’s plan of pulling up his ploughs at work by the 
counterpoise of the opposite set, seeing that the pulling up and 
hauling down processes involve mechanical defects or departures 
from the march of improvement, exemplified in the Glasgow case— 
popular errors and departures, of which both parties have ample 
reason to be ashamed. 





THE LYNN AND HUNSTANTON RAILWAY 
ACCIDENT. 


In the course of the inquiry into the cause of this accident, Cap- 
tain Tyler presented the following report:—“I have inspected in 
the course of Saturday morning and this morning the fences on the 
Lynn and Hunstanton Railway, and also the carriages which were 
fractured on the 3rd of August last. I find that No. 51 is the third- 
class carriage standing in the yard at Lynn, which came in contact 
with a first-class carriage immediately in front of it, and that the 
carriage does not appear to have any decayed wood about it, although 
it is of weak construction. The front end and part of its left side 
were stove in, and many of the seats were displaced and broken. 
No. 279, third-class carriage, which is on its side at the site of the 
accident, was next behind it in the train, and contains some wood 
in an advanced state of decay at each end under the body, resting 
on the buffer planks. The statements differ as to which of these 
carriages contained the greater ber of d dy gers, but 
I was myself more particularly struck with the condition of No. 51 
carriage, and the way in which the carriage broke up with com- 
paratively little injury to the stronger carriage in front of it with 
which it came in contact. The experience of railway accidents has 





| amply shown that the most perilous cases are constantly unattended 
‘with loss of life, when, from the strength of the carriages or their 


position, the bodies of the carriages are not broken up ; and that, on 
the other hand, it is when the bodies of the carriages give way that 
loss of life and serious injuries are caused to the passengers riding 
in them. The poorer classes of passengers are more liable to suffer 
in such cases for two reasous—first, they ride in carriages of weaker 
construction ; and second, because these carriages are not padded. It 
is true the carriages are built to run upon the rails, and are not in- 
tended to come into collision with one another; but they may 
be called upon to resist extraordinary strains at any moment, 
and when this test is brought to bear upon a train, the dif- 


| ference of strength in the carriages is frequently one of life 
| and death to the passengers who ride in them. 


It may be well 
to observe that the axles of No. 51 carriage (the carriage first thrown 
off the line) are lower than those of the other carriages, and that 


| this circumstance appears to have caused the carriage to run off the 


line. The engine passed over the bullock with no other injury than 
the fracture of one of the feed pipes and a bulge to the ash pan, and 
it remained between the wheels of the three first carriages as they 
passed over it. The two wheels of the fourth carriage appear to 
bave struck it one after the other, and it afterwards got outside of 
the rails, as is evident from the marks on the remaining carriages. 
The fencing at the sides of the line consists in part of a post and 
rail fence, with four rails, about 3ft. Gin. high, and with a small ditch 
to prevent cattle from rubbing against it; in other parts of a ditch 
from 4ft. Gin. to 14ft. wide, and from 2ft. to 5ft. 6in. deep, in some 
places dry, and in others containing water from a few inches to 3ft. 
deep. ‘he ditch usually has a low rail on the inside of it, 
but in some places there is no rail, and in others there are 
two rails. The new fence which is being constructed by 
the company consists of seven wires supported on strong iron 
posts, and intermediate wood posts, and is an excellent one. 
The lowest part of the fence opposite Mr. Blomfield’s occupation 
appears to be 11ft. wide at the top, by 3ft. deep, with a rail 9}in. 
high on the inside. The sides of the ditch are not sufficiently clear 
or steep. The gate referred to by Mr. Royston as that over which a 
cow would jump is 3ft. 5}in. high in the lowest part measured on the 
outside, and the cow jumped slightly up hill. I consider my- 
self, and it appears to be the opinion of the gentlemen who acccom- 
panied me, that a ditch 10ft. or 12ft. wide and 4{t. deep, with 2ft. of 
water in it, is a suflicient fence to keep sheep and cattle out. But, 
when the ditch is dry and the sides in bad order, one low rail on the 
inside is not a sufficient protection. The ditches generally require 
cleaning out ; and where the water is low or the bank sloping extra 
protection is required. The present appears to be a very dry season, 
and the fences may be considered to be now at their worst. It 
appears to be only since the water in the ditches has fallen or has 
dried up that complaints have been made of cattle getting on the 
line, and it is probable that if the ditches had been deepened when 
these complaints were made no accident would have occurred. It 
would be a wise precaution now to adopt that measure, and to place 
men in the meantime in such positions on the line as are not suffi- 
ciently protected, especially during dark or after dark, to prevent the 
possibility of cattle straying upon the line at such places. 

The following verdict was rendered by the jury :—The jury find 
unhesitatingly a verdict of “ Accidental death of five persons, caused 
by a bullock straying on the line through gross negligence of the 
authorities of the Great Eastern Railway and their officers—first, by 
not putting the fences into a state of safety ; secondly, by not putting 
the bullock off the line where the accident occurred ; thirdly, by 
the disgraceful state of the carriages used for the conveyance of the 
unfortunate persons; and also considers the Government Inspector 
deserving censure for passing a line so inadequately fenced.” 





ADAMS’ PERMANENT WAY. 


Tuese improvements are by Mr. William Bridges Adams, of 
Holley Mount, Hampstead, N.W. 

Fig. 1 shows in section an improved channel sleeper, which 
may be of wrought or cast irop. a is the rail; 6, 5, the 
horizontal surface of the sleeper, which is about the mid 
height of the channel. The length of the sleeper is about 
two feet, more or less, and the rail, which has a large table above 
and a small one below, rests on the tops of the sleeper channel with 
its rebated edges at c, c, a projection of the vertical web on either 
side keeping the rail in lateral position with the sleeper, the channels 
on each side the rail web serving to apply fishes if required. One, 
two, or more round iron keys d, tapered to a point to enter easily, are 
driven through the two sides of the sleeper channel and the rail 
web, in the mode commonly known as “ draw bore,” and hold the 
rail firmly ; these sleepers are placed at intervals, or close to each 
other along the line of rail, and each pair or each alternate pair are 
connected together and to the opposite rails by an angle iron tie 
bar e to form the gauge. A boss is formed round a hole on the lower 
side of the sleeper on which the upper edge of the tie bar is notched. 
A bolt f, with one end bent into a hook which passes into a hole in 
the horizontal web of the tie bar, secures it to the sleeper with 
the right pitch for the rail; the dotted lines g below the 
sleeper show how a keel may be formed to hold into the ballast. 
Fig 1* shows, in section, the rail a and a pair of fishes h, h, to apply 
to the rail joints, the upper edges of the fishes bearing on the rebate 


of the rail top, and with internal ribs i, i, below to take the rail 
table. Fig. 1° shows the side view of the fishes and bolt holes, 
deepest in the middle to strengthen the joint; and in some cases no 
fishes to the joints are used, but the rails are abutted at the centre of 
a sleeper, keying them down with four or more keys “ draw bore.” 





Fig. 2 shows a similar arrangement with a double-headed rail a, 
and the upper lips c, c, of the sleepers 5, 6, turned inwards for the 
rail to rest on. This rail, like Fig. 1, is suspended from the upper 
table, but, like that, it may bear on the bottom, or on both bottom 
and top. The rail in Fig. 2 must be passed endwise into the 
sleeper. The dotted lines g, g, show how it may be keyed into 
the ballast. The tie bar e and bolt f and round keys d are 
similar to Fig. 1. Fig. 2* shows the rail a with the fishes in 
section. The outer fish is about jin. thick, and is of an arched form, 
increasing in width in the middle nearly to the depth of the rail, 
with a pair of internal wedge ribs 4, h. Fig. 2> shows the side view 
with the taper. The inner fish has two internal ribs 4, i, on the 
arched plate, and a lower flange j, tapered at the end and deep in the 
middle to the bottom of ‘the rail. As the bolts tighten the arch 
plates flatten and press firmly against the rail tables, the heads of 
the bolts inside being prevented from turning round by the projec- 
tion of the flange; an elastic fit is oo and the fishes 
keep tight. These fishes can be.manufactured by stam or pressing 
or rolling and shearing, and by the increased x of the fishes the 
joints of the rails are prevented from deflecting. Fig. 2° shows the rail 
and fishes in section full size, and Fig. 2¢ shows a section of rail of 
light but strong section, particularly adapted for steel rails, with 
fishes straight on the sides, which may be used if preferred. The 
dotted lines at Figs. 28 and 2° show how these fishes may be formed 
into brackets with bases. 

Fig. 3 shows a similar kind-of channel sleeper for a double-headed 
rail, so formed that the rail will enter from above and rest on 
the edge of the inner upper lip a suspended, though it may also bear 
on the bottom. To keep it im position, pieces of wood or iren 4, in 
one or more lengths, are placed in the outer side channel of the rail, 
and taper screws c are turned in between these filling pieces and the 
outer jaw of the sleeper, for which purpose the jaw of the sleeper 
may be formed in grooves forming screw threads, so that the screw 
may be placed at any part of the length; the tie bar is,similar to 
Figs. 1 and 2. Fig. 38 shows a side view of the sleeper and 
rail with the tops of the taper screws c, c, and the horizontal bearing 
flanges of Figs. 1, 2, and 3 may be placed higher or lower on the 
sleeper channel to suit convenience, and the higher they are placed 
the easier will the sleeper be packed, and the less will it be dispose 
to rock by the action of the trains; but as it might be subject to lift 
vertically, that may be prevented by lower flanges keying into the 
ballast, as indicated at Figs. 1 and 2, g, g, g- ; 

Fig. 4 shows, in section, a rail a, with angle brackets, }, c, 7 
laterally in the rail channels, and bolted to and through the rail. Mr. 
Adams has before used angle brackets to his girder rails, both con- 
tinuous and detached in short lengths, but it was needful to have 
rails of great extra depth in the heads in order to clear the wheel 
flanges, as the bearings on the ballast, both inside the rail and out, 
were on the surface; but in the present case a new arrangement is 
made, turning the bearing of the inner angle iron 6 downwards 
and that of the outer angle c upwards, and so bolting them, by 
which means the ordinary rail can be used. The tie bar d is shown 
below fastened by the hook bolt, and the angle irons may be in any 
convenient lengths, continuous or detached. 

Fig. 6 shows, in section, a shallow rail with a bottom flange like a 
contractor's rail, but with a dovetail rib a rolled below; a pair of 
angle irons 4, b, are rolled to clip this dovetail. Where they join at 
the vertical webs below the dovetail they are bevelied below, and 
two square or oblong washers, c, c, through which the bolt d passes, 
are bevelled to fitthem. As the bolts tighten a wedging action takes 
place, and all the parts are clipped firmly together. ‘The tie bar ¢ is 
cranked at the end to take the bolt head. The angle irons break 
joint with each other in any convenient len ; the dotted lines 
below ff, indicate how the angle irons may be flanged out to key 
into the ballast. 

Fig. 6 shows in section one of the girder base plates a with a keel 
below, and an ordinary chair 6 with a rail placed in it. The girder 
or keel plate a may be of wrought or cast iron, in lengths of 2ft., 
more or less; it is bolted on one side at c, and the hook bolt d, with 
the tie bar, takes the opposite side of the chair and sleeper. And in 
all these plans, from Figs. 1 to 6 inclusive, will be seen the principle 
of a keel descending below the bearing surface on the ballast, which 
Mr. Adams has always advocated for iron permanent way. 

Fig. 7 shows in section a mode of bolting diagonal timbers 
laterally to a deep double-headed rail with horizontal flanges below 
the heads. Fig. 7* shows the mode of applying ceep parallel fishes 
to the rail with the ends thickened, and wedging in between the 
tables and flanges. 

Fig. 8 shows in section an arrangement of diagonal timbers bolted 
through the rail channels, so that an ordinary rail may be used with 
clearance for the wheel flanges ; the dotted lines below indicate how 
the timbers may be deepened. Mr. Adams has used flat or square 
timbers, and has found that such timbers so bolted to ordinary rails 
get cut to pieces by the wheel flanges, which difficulty is avoided by 
the diagonal form, 

Fig. 9shows a similar arrangement, with the bolts passing below 
the rail. 

Fig. 10 shows av arrangement similar to Fig. 7, but with a single- 
headed rail. Fig. 10® shows deep fishes internally ribbed, as before 
described ; the dotted lines indicate the bracket, which may be made 
in a similar manner. Fig. 10» shows a side view of the outer 
fish. 

Various methods will now be shown of forming elastic bases for 
the rails to rest on so as to prevent the effect of blows caused by 
rails striking chairs, and chairs striking sleepers, and sleepers strik- 
ing blast, which hardens by constant percussion. _ ‘ 

One method is shown at Fig. 11, as achair of peculiar form b, with 
an evlarged internal base, in which are placed two or more plates of 
tempered steel c, on which the rail rests transversely, and there is 
room between the top of the chair and the rail table for the rail to 
descend as the springs play under pressure of the wheels, and a hollow, 
space below the springs serves for the same purpose. The springs 
are din. to Gin. long and 3in.to Sin. wide. The wood key d is faced 
with an inner plate to prevent wear with the slide of the rail, and 
the lower edge presses on the spring plates to keep them down. 
Spring plates of various forms may be used. 

Fig. 12showsakeel base plate a similar to Fig. 6, with tempered steel 
plates 6 overlying the central hollow, and the rail resting on them. 
‘lo keep the rail in position a pair of brackets c, c, are bolted down 
to the base plate, pressing on the upper side of the lower table of 
the rail; one bolt is a hook bolt, which takes the tie bar. The 
springs enter hollows of the brackets at the ends, and the brackets 
may be shaped to take the sleeper hollow, with projecting edges 
outside the springs to keep them firmer. 

Fig. 13 shows a pair of sleeper a bolted together to 
form a sleeper, the lower parts a, a, ha side lips to key 
them down in the ballast. The bolts 6, which may be two or 
more, pass through from side to side below the hollow, over which 
the springs ¢ lie. The castings are about 2ft. long, and the 
upper parts a, a, which clip the rail, may be of the same length or 
shorter. The nut of the bolt 6 is recessed in the sleeper so as not to 
turn, and the head hasa collar and square neck beyond it to turn it 
by. ‘The bolts may also, if preferred, pass below the bearing flanges ; 
the tie bar and bolt are as before described at Fig. 1. 

Fig. 14 shows a side view, with one side removed to show the 
section of a cast iron sleeper a; the rail is shown in sectionat 6, the 
brackets c, c, abutting against the ribs d,d, on the sleeper top e, 
on flat springs on which the rail rests over a hollow space 
below ; /, /; are bolts hooked below, and passing into holes on 
the angle iron tie bar g. Fig. 14* shows the same sleeper in 
pian, and Fig 14> shows the rail sideways and the sleeper in cross 
section, with the same letters of reference. A is left between 
the rail and the tops of the brackets for the play of the rail ; the 
size of the springs may vary from six inches long to five or six 
inches wide, or more or less, and about a quarter of an inch in thick- 
ness, varying according to the load on the wheels ; A, 4, in the plan 
shows a hollow on the sleeper top below the rail, and i, i, show.two 
holes in the sleeper for surface ing. 

Fig. 15 shows a similar rail } in side view and sleeper ain section; 
the springs ¢ arecurved upwards length long with the rail, and abut 
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at their ends against recesses in the sleeper. Fig. 15* shows the 
same in plan, with letters of reference similar to Fig. 14", and, if 
preferred, the curvature of the springs may be transverse to the 
rail; or they may be curved downwards instead of upwards, or they 
may be square or circular plates supported all round, either rising in 
the centre or with a boss placed on them to support the rail. 


Fig. 16 shows a deepchannelled sleeper 6, 6, 2ft. long, more or 
less, with springs e below forthe rail a to rest on; these springs 
may be flat or arched, or bearing against abutmeuts at the ends. 
The rail a is supported laterally by pieces of wood or metal d, d, 
fitting the side chaunels either in detached pieces or the whole length 
of the sleeper. If of wood, they should be lined with iron to prevent 
wear against the rail. Holes are formed in the sleeper, rail, and 
channel pieces, and a tapered key or keys c is driven through all 
‘draw bore,” as before described at Fig. 1, but below the bearers. 
The hook bolts and tie bar are as before described, except that the 
nut is recessed into the top of the sleeper to be out of the way of the 
wheel flanges. 

Fig. 17 shows a sleeper 6, 6, with horizontal bearers, with the jaws 
pressing against the webof the rail a, but with space between the tops 
of the jaws and the rail table. The sleeper is spread out wide below 
for the springs e, on which the rail rests, with a hollow below, and 
is fastened down by the lower jaws of the sleeper ; the rail enters 
the sleepers endwise. 

Fig. 18 shows in section a cast iron sleeper of the hollow bowl 
kind. A solid jaw a is cast over the sleeper on one side, wide at the 
base to admit the spring plates on which the rail rests; » bracket 
jaw } abutting against a rib c is bolted down and holds the rail in 
position while it can follow the springs in their deflection. 

Fig. 19 shows, in side view, another method of obtaining elastic 
action for rails equable and continuous throughout. a, a, a, a, show 
the ends of cross sleepers of the ordinary kind bedded in ballast; }, 
a longitudinal timber, which may be of the same scantling as the 
cross sleepers or larger, the joints of the longitudinals being placed 
at the middle of a cross sleeper, and trenailed or bolted down so as to 
form a large framing. On these longitudinals ordinary chairs c, c, c, 
are fixed intermediately between the cross sleepers, and the rails 
are keyed in in the usual way, so that this rail does not come in 
contact with the longitudinal, but only the chairs. Tho cross 
sleepers are firmly packed in the ballast, but the longitudinals are 
not packed, but are hollow below; in this mode the longitudinals 
form a continuous elastic base for the chairs and rails. Brackets or 
diagonally cut timbers may be used instead of chairs, and the cross 
sleepers, being fast to the longitudinals, do not roll fore and aft in 
the ballast. In this mode the pressure of the wheel is always 
distributed over two or more sleepers, and is never on a single sleeper 
as is the case in the ordinary non-elastic method. Fig. 19 shows 
the end of the longitudinal with the rail key and chairs, with bolts 
passing outside the timbers to secure it. 

Fig. 20 shows a rail bolted between two diagonal timbers similar 
to Fig. 8; cross blocks a, a, a, connect it with the elastic base db. 
Another set of blocks, c, ¢, ¢, ¢, support the elastic base on stone 
sleepers d,d, d,d; thus the timber may be kept out of tho ground, 
and the stone blocks may be bedded in concrete, and ordinary 
ballast be dispensed with. 

Fig. 21 shows a foot rail a, without chairs, fixed on blocks }, }, }, 


on the elastic base c, which bears on sleepers d, d, d, d, which are | 











transverse iron troughs, similar to Fig. 14, packed at the ends or | 


through surface holes. The bearings of the rail are intermediate to 
the sleepers. 

Fig. 22 shows a double-headed rail bolted between brackets a, a,a, 
fastened to an elastic base plate of ribbed iron 5, one rib being at 
the middle, or one at each end, as in Fig. 22%. The base plate is fixed 
on iron trough sleepers c,c,c,c. Fig. 22> shows iu section a rail 
a, applied with brackets 6, 6, on an elastic timber base; this 
figure shows the rail sufficiently elevated not to bear on the timber 


ase. 
Fig. 23 shows two longitudinal bases a and 6 connected to oppo- 
site longitudinals by cross ties ¢, c, c, c, all being trenailed together. 
The rail d is enclosed in diagonal timbor, as seen in section at Fig. 8, 


and is spiked down on blocks f, f; 7, interspaced between the cross | 
The lower longitudinal @ and the cross ties ¢, ¢, c, ¢, | 
are packed firm in the ballast ; the upper longitudinal 0 is left as an | 


ties c, c, c, c. 


elastic base to the rails and blocks f, 7, f. 


Fig. 24 shows, in section,a pair of brackets c, c, as before | 


described ; these brackets are connected together by a bolt 4, or 
bolts passing below the spring hollow, and clip the rail a between 
them. ‘They are spiked down to the elastic timber base d, seen in 
section ; the brackets do not touch the rail at top. 

Fig. 25 shows similar brackets with the rail a resting on spring 
plates, and spiked down to the elastic timber base d, but the brackets 
ec, ¢, are held together by a collar bolt 6 passing through them and 
the rail web, the hole in the rail being large enough to allow play. 


Fig. 26 shows a hollow cast iron sleeper a of square or round | 
—— form, with vertical edges below, and with surface holes | 


or packing if required. Between ribs 4, }, on the top, is placed an 
elastic timber base d, shown endwise, and bolted down to it. 





DistriauTion oF Ratways.—A curious paper has just been sub- 
mitted to the Academy of Sciences by M. Lalanne, showing that the 
apparently fortuitous distribution of railways over the suface of a 
large country is in reality subject to certain laws, which may be 
stated as follows:—1. The meshes of a network of railways, as their 
number increases, tend to assume a triangular form. 2. These 


triangles have a tendency to form groups of six each round a central | 


point, which, therefere, is the nucleus of a hexagon. 3. When a 
—— happens to replace the hexagon, there generally is a 
eptagon somewhere, which makes up the deficiency, so that the 


number six really represents the average number of lines starting | 


from each point. 4. There are certain exceptional points, such as 
the capital of the country, towards which more than six lines con- 


verge; in this case the number of lines does not exceed twelve. | 


5. In those districts where the network is still incomplete, there are 
centres from which only thvee lines diverge instead of six; in that 
case they make equal angles with each other, thus leaving space for 
the three remaining lines. This strange regularity, now observable 
in the networks of France, England, and North America, depends 
upon a primordial law which Buffon calls the reason of reciprocal 
obstacles. Rivers, mountains, forests, oreven the mere inequality of 
the productive force of different soils, have contributed towards the 
formation of these regular meshes. Among theconsequences which M. 
Lalanne deduces from this theory of his, there isthis—that the distance 
between two agglomerations of population of the same order and near 








each other, must be an exact multipl of the distance between two 
agglomerations of an inferior order. Thus the average distance be- 
tween two capitals of departments in France is 87 kilometres; that 
between two contiguous chefs liewx d'’arrondissements is 43} kilo- 
metres; and between two contiguous cantons, 14} kilometres; so 
that the distance between two prefectures is equal to twice the 
distance between two sub-prefectures, six times that between two 
cantons, and twenty-four times the average distance between two 
communes.—Galignani. 

Tue PassaGe or THe Atps. — (From our Correspondent.) — The 
passage of the Alps continues to excite much atiention in Italy. 
The great council of the Tessin has been occupied for several 
months with the plans of rival companies which have disputed the 
passage of the Luckmanier, and has just referred to a commission 
the proposals of an English company, which engages to construct a 
line without any subvention. An opposing company was repre- 
sented by M. Mouton, a Frenchman, who was backed up by financiers 
of the first order, interested in extending the Lombardian network. 
These last are chagrined at the turn which matters have taken. The 
Italian authorities have inclined the balance fora long time in favour 
of France, and appear to be now disposed to give England a turn, 
especially as the English speculators do not ask them for money. 

Tracy, France, anv Enotanp.—In Italy new speculations are 
rising up on all sides. ‘Thus three Italian Credits Mobiliers will 
shortly be in operation, viz., an Italian Credit Mobilier (Pereire) ; 
an Italian bank of credit, an offshoot of the industrial credit com- 
pany of Paris; and an Italian discount bank (Rothschild). It is 
besides proposed to form land and building companies at Turin and 


| Genoa, a maritime credit company, discount banks at Turin, Genoa, 
| and Leghorn, general docks and warehouses at Turin and Genoa. 
| These enterprises cannot be executed with Italian capital, which is 


very limited and fearful, launching out very sparingly in industrial 
speculations. The assistance of English capitalists cannot be relied 
on, as some months since, and in the presence of different circum- 
stances, plans submitted by English engineers or contractors were 
rejected in a very absolute and decided fashion by the Italian 
authorities. The wound thus inflicted on British self-love has 


| caused a coolness between Turin and the Stock Exchange, which now 


shows itself hostile to every Italian affair. Italy has, therefore, again 
to appeal to French capitalists, and they seem ready enough to come 
forward to her assistance; but can it be seriously and sincerely 
imagined that France, rich as she is in capital, can feed the whole 
of Italy with money, and direct the industry of a great country ? 
French financiers have already undertaken the burthen of the Lom- 
bard, South Italian, Victor Emmanuel, and Roman systems of rail- 
ways, besides a state loan of £28,000,000, and have further under- 
taken to find capital for three societies of credit. ‘To meet the 
liabilities of these preliminary enterprises from £64,000,000 to 
£72,000,000 -will be required, and the question is, whether the 
French money market will be liable to extend much further the 
drains made upon it. It is surely foolish of the government of 
Victor Emmanuel to reject overtures of aid from England, but 
French “ influence” is now all powerful at Turin. The Italians have 
got rid of the Bourbons, but they have Frenchmen in their place ; 
and we are informed privately that in many quarters the latter enjoy 
little more popularity than was secured by the former.—Colliery 
Guardian. 
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pass through the foreign post offices at the charge of 4 
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G. W. L.— What further address can you require ? 

T. P. and Soxs.—Mr. McConnell’s offices are in Dean's Yard, Westminster. 

W. H.— We believe iron trams were sirst used about Newcastle in the middle of 
the last century. 

G. T.—We regret to soy that we have not studied the best inode of culti- 
vating sun-jlowers. 

J. B. (Glasgow)—J/ you will address Mr. Sturrock,"at Doncaster, he will 
doubtless be able to inform you. j 

J. P. B.— What a question! A figure 3, even in stone cutting, should not be 
turned thus ¢ to look like the letter E. 

J. T. (Chesterfield).— The usual composition of Booth’s railway grease is 
water one gallon, clean tallow 3 lb., prlm oil 6 1b., common soda $b. ; the 
mixture to be heated to 210 deg., and then well stirred until it has cooled to 
70 deg., when it is ready for use; 8 ld. of tallow and 10 lb. of pal orl 
also make a good mixture. 

J. S. J.—Wedo not think there is any “ steam meter” which would give you 
results upon which you could depend. A measure of the water evaporated 
ought to give you all you require. Wedo not think there is any difference, 
in respect of economy, in heating water by steam or directly by sire, pro- 
_ of course, that if any steam escape it shal! be the same quantity in 

cases. 
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THe ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance)/:— 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 


Tue EnGtneer is registered for transmission abroad. 
Advertuements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ail 
single cca Jrom the country must be accompanied by stamps in 
payment, 


Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, Mr. BERNARD LuXxTON ; all other letters 
and communications to be addressed to the Bditor of TUR ENGINEER, 163 
Strand, London W.C. 
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THE “SKIN RESISTANCE” OF SHIPS. 
ALTHOUGH the laws of fluid friction would appear to have 
been well ascertained, the absolute frictional or skin resist- 
ance of ships is still the subject of much difference of 
opinion among men of science. Thus, it is admitted that 
fluid friction is independent of the pressure of the fluid 
upon the body moving through it, that it is directly as the 
wetted surface, and that it varies nearly as the square of 
the velocity. The friction of a body moving through a 
fluid is believed to be irrespective of the nature. of the 
surface of the body, whether smooth or rough, a couche or 
stratum of liquid particles being carried along by the in- 
equalities of a rough surface, the real fluid friction being, 
therefore, between separate and successive lamin: of fluid 
particles, rather than between the body itself and the fluid. 
We know, however, that a vessel, the bottom of which is 
covered by barnacles, and especially by long weeds, is 
greatly retarded in its passage through the water, but this 
fact is not absolutely irreconcileable with that of the uni- 
formity of fluid friction upon all surfaces at the same speed. 
For, in the first place, shells, weeds, &c., actually enlarge a 
ship, giving it greater midship section, and greater extent 
of resisting surface. A great increase of resistance is occa- 
sioned also by the flowing of water between separate 
weeds and shells, and so, too, if a shell project, say, Jin., 
and occasion head resistance due to such projection, 
and if a short distance aft of this another shell pro- 
ject to the same extent, and so on in a series, suc- 
cessive head resistances may be thus encountered equal 
perhaps to what would be due to a very large increase of 
the absolute midship section. Colonel Beaufoy, whose 
experiments, made about sixty years ago, on the resistance 
to floating bodies, were among the most complete of their 
kind ever made, concluded, however, that the friction of a 
smoothly painted board was one-eighth greater, after it had 
been well soaked in water, than when it was quite dry. 
With 50 square feet of smoothly painted board, which had 
lain for a long time in water, he found the friction to be 
7} 1b., at 4 knots an hour, and 25-041b. at 8 knots, a ratio 
rather less than that of the square of the speed. His 
estimate for a speed of 13 knots an hour was 1-21b. per 
square foot of the wetted surface of a vessel’s bottom. He 
concluded that the friction on the sides of floating bodies 
was less at a few feet below the surface than at the surface. 
The friction of water flowing within pipes is now known 
to be twice that upon the same extent of surface of a body 
floating in open water, and a very large part of the power 
of a marine engine is absorbed in forcing a boat through a 
— channel, say of but twice the width of the boat 
itself, 

_On a recent occasion this question of skin resistance was 
discussed by several of the first authorities in such matters. 
Mr. Scott Russell maintained that, at 26 statute miles 
an hour, the skin resistance would be 8 1b. per square foot 
of wetted surface, Mr. Hawksley believed it to be 1,%lb. 
per square foot at 10 miles an hour, or 15tft. per second, and 
that, at high speeds, the resistance due to midship section 
virtually disappeared, while Mr. Phipps considered that 
the skin resistance amounted to about 1 lb. per square 
foot at a speed of 12:2 miles per hour, or 17-9ft. per 
second, which was not far from Colonel Beaufoy’s con- 
clusion. Mr. Russell’s estimate, for a speed of 12 miles an 


hour, was 2 lb. per square foot. 

It is certainly extraordinary when engineers of reputation 
speak of extinguishing the resistance due to midship section. 
The Holyhead boats, with 336 square feet of immersed 
midship section force aside 17,000 tons of water per minute 
when running at 20 statute miles an hour, the water being 





forced at least 16ft. aside on the average. The mere pressure 
of the water against the sides of the hull, however great it 
may be, does not, upon the first law of fluid friction, at all 
affect the result. So far as the mere inertia of the water 
is concerned, the boat acts like a wedge in overcoming it, 
and the effort is altogether independent of mere fluid 
friction. Who can suppose thet if the 13,000 square feet 
of immersed surface of the Holyhead boats were repre- 
sented by a thin vertical plate 650ft. long, and immersed 
10ft., giving the same wetted surface, 4,750 indicated horse- 
power would be required to drive it through the water at 
the rate of 203 statute miles an hour; this having been the 
actual power expended in driving the Leinster at that 
speed? ‘This would give a skin resistance of about 63 lb. 
r square foot, a rate very nearly twice that which has 
een obtained by actual experiments at moderate velocities, 
the known rate of increase with velocity being not greater, 
at most, than as the square of the velocity. 

Mr. Russell observed, during the discussion, that he did 
not believe that a speed of 20 miles au hour could be ob- 
tained with any boat less than 300ft. long. Mr. Russell 
considers that any boat, intended to go at that speed, must 
have an entrance 168ft. long, because that is the length of 
the wave of the first order moving at 20 miles an hour. 
This length of entrance is prescribed altogether irrespect- 
ive of the width of the boat. Anentrance of 168ft. requires 
a run of 120ft., sothat, even without any length of 
straight middle body, 288ft. would be required to 
make 20 miles an hour, no matter what the draught, 
the displacement, or the power! Yet, only the other 
day, the Esploratore, an Italian aviso, with a copper- 
bottomed hull, built by Wigram, and with engines by Penn, 
attained a speed of 19°86 statute miles on trial, although the 
length between perpendiculars was but 240ft. And although 
Mr. Russell, for some reason which we cannot understand, 


believes the skin resistance of an iron ship to be greater | 


than that of a copper bottom (the former being eupposed 
clean) it turned out that the whole resistance of the Ksplo- 
ratore was nearly 541b. for every square foot of immersed 
surface, say 8,400 square feet or thereabouts. On the 
Clyde, speeds of 20 miles an hour are made by boats 
only 200ft. long, and Mr. Russell once, at the 
Royal Institution, admitted his belief that the Ameri- 
can boats attained speeds of at least 22 miles an hour, 
although he made no reservation asto length. ‘The Daniel 
Drew, on which the Prince of Wales ascended the Hudson 
from West Point to Albany, has made 25 miles an hour 
against a slight current, and yet she is but about 250ft. 
long. So much for a necessity of lengths of 300ft. for 
speeds of 20 miles an hour. Even if the whole resistance 
to the motion of a vessel were that arising from its adhesion 


to the water, and if the forcing aside of many thousand | 


tons of water per minute, to a distance of 16ft. to 20ft. 
were to count for nothing, it is still evident that, if the 
friction of the skin were 63 lb. per square foot at 20 miles 
an hour, 2,400-horse power would drive 6,500 square feet 
of surface through the water at that speed with the same 
ease as twice that power would carry twice the surface, and 
in the former case the whole surface might be in a boat only 
150ft. long. 

The notion that the whole resistance to the motion of a 
steam vessel consists in fluid friction is, of course, in oppo- 
sition to any presumption of advantage in the case 
of relatively long ships. If a ship 300ft. long present 
500 square feet of immersed section, 14,000 square 
feet of immersed surface, and have a_ displace- 
ment of 2,500 tons, then an increase of 100ft. in 
her length amidships would not increase her mid- 
ship section: it would increase her immersed surface by 
but about 6,500 square feet, and it would increase her dis- 
placement by 1,430 tons. It is evident that, in proportion 
to what a vessel so lengthened can carry, she will have 
much less resistance than before, and although the question 
of strength is one of great gravity and consequence in con- 
nection with long ships, it is not unlikely that, if it were 
satisfactorily disposed of, many steamship lines now sup- 
ported by Government bounty might, by doubling the 
length of their ships, soon become self-supporting. 

If the resistance to steamships consists only of skin 
resistance, they should be made circular or hemi-spherical, 
so as to present the least surface in proportion to their dis- 
placement. ‘I'he punch-bowl pattern would be that having 
the least “skin resistance,” and in that form our ships 
would be veritable “tubs.” Colonel Beaufoy made an 
experiment 2 propos to this question of resistance. He 
provided a sphere and a cylinder, both of the same diameter, 
the latter having hemi-spherical ends. The midship sec- 
tion was the same in each case, the cylinder having the 
greater displacement and immersed surface. Yet at a 
given speed the sphere required 64°87 ib. to move it, while 
the cylinder required but 46°29 Ib. 

Mr. Russell has mentioned a phenomenon which, he con- 
fesses, is apparently inexplicable. On looking along a 
vessel when she is going fast, a ribbon of water will 
be seen sticking to her which is in a condition altogether’ 
different from that further from the ship. ‘This ribbon, 
Mr. Russell alleges, does not alter its breadth with any 
change in the speed of the boat; it is, he says, exactly 
3in. wide for a boat 100ft. long ; Gin. wide for a boat of 
200ft. ; and 9in. for a vessel of 300ft. inlength. It is, Mr, 
Russell thinks, in tearing this ribbon into shreds that the 
whole power of the engines of a steam vessel is expended 
at high speeds. No doubt power is thus absorbed, but not 
one half, we believe, of all that is required in driving the 
vessel. 


IRON GIRDERS. 


A FEW years ago, when cast iron was extensively em- 
ployed in the construction of bridges, very large girders 
were sometimes made in a single piece. Mr. Rastrick 
erected an iron arch bridge over the Severn at Stourport, 
each rib of which, of 165ft. span, was cast in two pieces 
only, each about 90ft. long. The depth was but 18in. and 
the thickness 2}in. Mr. Hawkshaw has employed single 
castings as girders of alength, we believe, of 86ft., and the 
cast-iron ribs of some of the swing bridges upon the Am- 
sterdam and Rotterdam Railway, cast more than 20 years 





ago, are in single lengthsof 75ft. 6in. With wrought iron 
a compound structure of many parts is required, in girders 
of the ordin kind, even for short spans. The 
holes made for rivets and bolts represent a considerable loss 
of strength, not only in proportion to the amount of iron 
punched out, but a further loss due to the injury of the 
metal immediately. surrounding the punched hole. Single 
rivetted plates, whether for boilers, or bridges, or ships, are 
known to be but a little more than half as strong as solid 


plates. In girders of which the bottom members are 
formed of _ a much less proportionate amount of iron 
is punched out than in iler work, but the loss 


of strength, even when the holes are drilled (as is now 
occasionally practised), is nevertheless considerable. ‘The 
cost of construction in the case of built girders amounts to 
nearly as much as that of the material itself, the price of 
girders being generally twice that of the plates of which 
they are made. It would be desirable, therefore, if, as in 
the case of cast iron girders, moderate spans in wrought 
iron might be turned out whole. Until lately wrought iron 
rolled beams have not been made of a depth greater than 
12in, The French appear to have been among the first to 
produce them in quantity, and the French iron possesses 
qualities which permit of the comparatively easy production 
of deep sections with broad, thin flanges. For some years 
iron beams have been employed in nearly all first-class 
houses erected under the directions of the Paris architects. 
The Americans next took up the manufacture of long deep 
beams with broad, thin flanges. They adopted a process 
like that patented by Mr. William Bridges Adams in 1847, 
to wit, rolling the top and bottom flanges separately, with 
a deep groove in each, into which the edges of a plate or 
pile of plates forming the web were then temporarily keyed, 
the whole being then heated to a welding heat and passed 
through a train of finishing rolls. By this process the 
great strain brought upon the iron in forcing out 
broad thin flanges from a square pile is avoided, 
and the grain of the iron is arranged in the direc- 
tions in which it is called upon to act. More recently 
a mode of making deep rolled beams has been successfully 
introduced by the Butterley Company, and a section 3ft. 
deep, with 12in. flanges, was exhibited in the International 
Exhibition last year. Two heavy T-ixons are first rolled, 
and are then welded together along one edge of each by 
the process introduced a few years ago by Mr. Bertram. 
It is difficult to say to what an extent this mode of pro- 
ducing rolled beams may be carried. At present we know 
that beams ina single length of 45ft.,42in. deep with flanges 
12in. wide, and with 24 square inches of iron in each 
flange can be rolled ata cost hardly, if at all, greater than 
that of rivetted plate or lattice girders. Although, at the 
same price per ton, there would appear to be no saving in 
the adoption of rolled girders, it is to be borne in mind that 
the section of their bottom flange is not weakened by rivet 
holes, while, also, the iron of which they are made is under- 
stood to have a tensile strength ranging from 23 to 274 
tons per square inch, or at least one-fourth more than that 
of ordinary bridge plates. The objections to rolled beams 
of considerable size are, no doubt, that an excess of iron 
must be given to the web, and that the thickness of the 
flanges cannot be graduated according to the strains at 
different points along their length. It is not yet known 
with certainty how thin a web may be adopted with safety 
in a rolled beam. At present, for 18-in. beams, a thickness 
of about iin. is given at the middle of the web, and 
lin. nearly at the junction with the flanges. This is 
equal to an average thickness of 2in., irrespective of the 
ample filling in, requisite for soundness of weld, at the 
junctions of the web and flanges. A thickness of jin. is, 
of course, nearly or quite three times as great as is desir- 
able in the web of an 18in. beam, especially as it must 
require nearly or quite the same additional protection 
against buckling as ordinary plate girders of the same 
depth. ‘rhe iron is not, however, in the same condition of 
resistance as a web of Zin. thickness throughout, for with 
only in. at the centre, the thickness increases uniformly to 
lin. at the flanges. With further experience, however, it 
may be found entirely practicable to secure a strong junc- 
tioa with the flanges, and to meet every condition of suc- 
cessful manufacture, with deep webs proportionately 
thinner than that just considered. It may be found prac- 
ticable, furthermore, although we offer no opinion upon this 
poirt, to produce rolled beams upon the Butterley princi- 
ple, and of parabolic outline. This would, in considerable 
spans, compensate for the loss which would otherwise be 
sustained in continuing a uniform section of flanges through- 
outa long parallel beam. But it isto be remembered that, 
for spans under 100ft., it is not the mere weight, but the 
cost of a girder for a given absolute strength, that must 
determine the choice of the engineer. Here we cannot 
attempt to predict, but it does appear most probable to us 
that, Thould an extensive demand for large rolled beams 
ever arise, they may be produced at a considerably less 
cost per ton than rivetted girders. A girder weighing 100 
tons, at £15 per ton, would, of course, be cheaper than 
another of the same strength and weighing 80 tons at £20 
per ton. Stirling’s toughened iron would make a very strong 
cast iron girder, and so would a mixture of some of the Welsh 
cold blast irons, but neither has been largely used by engi- 
neers, simply because the gain in strength was not propor- 
tionate to the increased cost. 

We have an instance in which a rolled beam of the or- 
dinary quality, 12in. deep, 6tin. wide in the flanges, and 
having 5 square inches of iron in each flange, bore, before 
breaking, aload of 45 tons at the centre of 11ft. supports. 


In the formula ese = W, the constant c, in this 


case, was 88. In Mr. Fairbairn’s formula, the constant 
is taken as 80, but an examination of the experiments upon 
the Millwall tube as related in Mr. Edwin Clark’s work on 
the Britannia and Conway-bridges, will show that a con- 
stant of 74°4 is the highest warranted by the results ; and, 
furthermore, Mr. Clark showed clearly that this is applic- 
able, not to the whole depth of the girder, but to the depth 
measured between the centres of the flanges. Applying 
the latter correction to the 12-in. rolled beam its depth 
would become 1ljin. and the constant 95, as compared 
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with 74:4. Let us see what results would be obtained, 
with such a constant, from parallel rolled beams 45ft. long, 
for a 40ft. span 42in. deep, and having 20 square inches of 
iron in each flange. Let us take the depth from centre to 
centre of flange as 40in. The breaking weight, at the 
centre of 40ft. supports, would be 158} tons, equal 
to 316% tons of distributed load, or nearly 8 tons 
per lineal foot. The whole strain in the top and 
bottom flanges would thus be 475 tons, corresponding to a 
strain of 23% tons per square inch. With astrain of 5 tons 
per square inch the girders would bear each 662 tons, or 
12 tons per lineal foot, a pair being thus sufficiently strong 
for a double line. If we allow a web of an average thick- 
ness of #in. we shall have a total cross section of 70 square 
inches in each girder, corresponding to a weight of 233 lb. 
per lineal foot, or less than 94 tons for a pair of girders, of 
a distributed breaking weight, on 40ft. supports, of 950 tons, 
or a load of nearly 16 tons per lineal foot: a load, on the 
pair, of 3: tons per lineal foot producing a strain of but 
5 tons per square inch of the section of the flanges. 
Rolled beams of from 16in, to 18in. are already being 
adopted for small bridges on the Midland line. 


Anti-Corrosive SHearHine ror Ixon Suws.—Some interesting 
experiments have been carriedjon at the dockyard, Portsmouth, 
during the last two months, in order to test the efficiency of Brown's 
patent vitreous sheathing, for the preservation of the bottoms of 
iron ships from oxidation and also from fouling. It has been 
applied to H. M.'s ships Resistance and Warrior, which are now 
afloat, and Messrs. H. J. Hall and Co., of London, the proprietors, 
have just finished the coating of the Hector, which was most severely 
tested in the presence of the full Board of the Admiralty, and of Mr 
teed, chief constructor, Mr. Craddock, master shipwright, and the 
whole staff of the yard. Their lordships having some doubt as to 
the adhesive qualities of the material by which the glazed plates 
are attached, gave orders that one of the most powerful shores 
should be placed against the plates and wedged up. When 
removed the plates were as perfect as before the test; but 
not being yet satisfied, the Controller ordered the shores to be 
ugain applied, and with the same satisfactory result. It would now 
appear that a successful protection has been discovered for iron 
ps A as Messrs. Hall have in their offices, we are informed, a plate 
that has been on the Peninsular and Oriental Company’s steamship 
Ellora for two voyages, and when removed it was found to be per- 
fectly clean. His Imperial Majesty the Emperor of the French has 
ordered a similar trial to be made at Cherbourg on one or more of 
the iron-plated vessels, having been most favourably impressed with 
the efficacy of this important invention. From the moderate price 
fixed for the sheathing, viz., 1s. 6d. per square foot, put on to the 
ship, it is certainly entitled to be recommended on the score of 
economy, and if it answer all the expectations that are formed 
respecting it, we should think that it will be largely adopted for the 
use of iron ships, which are now constantly being docked to clear 
away the obstructions which so rapidly accumulate. 


‘ne Wetsn Coan anv Iron Traves.—The Colliery Guardian 
states that in the Newport district the long-continued dry and hot 
weather has seriously interfered with operations at the ironworks 
during the last fortnight, and in several instances a complete stop- 
page for a few turns has been the result. Tbe works that have thus 
suffered are generally situated at a higher altitude than the others, 
and they are, as a rule, dependent for their supply of water on the 
mountain streams and the rain reservoirs. ‘The iron trade has not 
evinced any material change, and things remain in about the same 
state as was the case a fortnight or three weeks since. The iron- 
inasters are well supplied with orders, and nearly all the works are 
fully employed, that is, the branches that are going are, in the ma- 
jority of instances, in full work. The coalmasters are doing a fair 
amount of business, although there are complaints, more especially in 
the house coal trade, that the demand is not sufficient to keep the col- 
lieries going. Freights continue above the ordinary rates,and the trade 
is inconsequence checked and retarded. There is no improvement to 
report in quotations. The Swansea ironworks are employed with 
regularity and steadiness, former quotations being fully sustained. 
The advices which have been received and the unexecuted orders on 
the books, seem to guarantee that there will be a full average busi- 
ness for the next two or three months. Exports of ironare brisk, and 
two or three very heavy consignments of bars and rails have been made 
within the last week or ten days to New York and other parts of the 
American States. The European States still continue to receive 
large quantities of South Wales iron, and the present trade with the 
Continent is quite an average one. In the coal trade an improved 
demand hag sprung up within the past few days for exportation, but 
the home trade is unsatisfactory, and some of the collieries which 
depend chiefly upon the sale of coal for domestic purposes are not 
in fullemploy. Freights, which ruled high at the end of last week 
and the commencement of the present, have now a downward 
tendency, consequent upon large arrivals of vessels. 


Stream Cutrivation.—As aresult of the recent meetingat Worcester 
of the Royal Agricultural Society a public meeting was held in that 
city on Saturday last, “for the purpose of discussing the subject of 
steam cultivation, and, if so determined, to adopt measures for pro- 
viding steam cultivation, and applying the same to land at an 
acreage cost.” The chair was taken by Mr. E. Holiand, M.P., and 
among those present were Lord Northwick, the Hon. F. Lygon, 
M.P., Sir E. A. H. Lechmere, Mr. Vernon, M.P., and Mr. Padmore, 
M.P. A letter was read from the Right Hon. Sir J. 8. Pakington 
(absent on the Continent), expressing himself favourable to the 
object of the meeting. The chairman, in opening the proceedings, 
entered into the subject of steam cultivation, with which he is 
practically acquainted, having for some years adopted it on bis own 
estate. He said he should no more think of returning to the old 
system of ploughing by horses than he would think of threshing his 
corn with the antiquated flail instead of the modern threshing 
machine. He stated that experience of the effects of steam cultiva- 
tion had proved that on an average there was an increase o° produce 
by steam cultivation ‘over the ordinary process to the extent 
of six or eight bushels an acre, besides which the corn was superior 
in quality and the land was permanently improved in value. Lord 
Northwick moved the first resolution—*“ That as the successful 
«pplication of steam power to the cultivation of the soil is now 
placed beyond doubt, and its value is universally admitted, means 
should be taken to secure its employment in this country.” This was 
seconded by Mr. H. F. Vernon, M.P., and carried. Sir E. A. H. 
Lechmere next addressed the meeting, dwelling on the advantages of 
steam cultivation, and the necessity of doing away with small 
enclosures, widening the arable fields, levelling fences, and draining. 
Me then moved, * ‘IT’ bat inasmuch as the cost of engines and tackle 
tar exceeds the means of most farmers, it is desirable to establish a 
juint-stock company (limited), for the purpose of providing such 
implements by hire or purchase.” Mr. Lukin seconded this resolu- 
tion, Which was also carried unanimously. Mr. ‘I’. G. Curtler then 
moved a resolution for raising a sum of £3,500, in shares of £1 each, 
and providing two sets of steam cultivators, with engines. This 
also was carried. Mr. Baldwin from Birmingham, while approving 
of the proposal to establish a steam plough company, made some 
remarks on the fact that we were sending Irish labourers to 
America to grow corn for English consumption, whereas he 
thought they could be better employed in double digging English 
farms. This brought a rejoinder from Mr. Curtler, who expressed 
an opinion that it would be all the better for Ireland if all the Irish 
emigrated to America and were replaced by English. . After some 
further discussion the usual vote of thanks to the irman was 


passed, and the proceedings ended. 
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1328. Antoine PascaL Hernanpez and Pierre BgLisainE CRESPY, 
Bourdeaux, France, ‘ Impro' ts in the facture of soap.”— 
Petition recorded 27th Mav, 1863. 

1562. Epwin WiLKs, Cheltenham, “ Igprovements in making portmanteaus 
and trunks of various shapes and sizes, light, strong, air-tight, and water- 
tight, capable of bearing immersion in water without injuring the 
contents.” , 

1565. WiLLIAM SNELL, Clement’s-inn, Strand, London, *‘ Improvements in 
arrow-shaped projectiles, and in guns for discharging the same."”— 
communication from Ferdinand Leitenberger, Reichstadt, Bohemia.— 
Petitions recorded 22nd June, 1863. 

1591, Paut Rapssy Hopez, Cannon-street, London, ‘‘ Improved fleeting 
hydrostatic machinery adapted to presses, dry docks, slips, or the 
moving or lifting of heavy masses, parts of which are applicable to the 
expressing of oil or other fluids.” 

1593. SamceL Smiru, Fell-street, London, “Improvements in the manu- 
facture of liquorice, and in the means or apparatus employed therein.”— 
— Petitions recorded 24th June, 1863. 

1619. GrorGs Davis, Searle-street, Lincoln’s-inn, London, *‘ An improved 
cork-cutting hine."— A communication from Edward Borie and 
Alexander Mackie, Philadelphia, Pennsylvania, U.S.—Petition recorded 
20th June, 1863. 

1651. Joun Kine, Chadshunt Farm, near Kineton, Warwickshire, ‘‘ Im- 
provements in fencing land and in hanging gates.”—Petition recorded 2nd 
July, 1863. 

1664. Rosert Fiupk and Joun Farnpon, Aylestone-street, Leicester, 
‘Improvements in looms for weaving narrow fabrics.”—Petition recorded 
4th July, 1863. 

1675. Tuomas WiLLiAM CouLpEry, Old Kent-road, London, ‘ Improved 
means of attaching boxes or receptacles to hold soap, black lead, or 
similar household articles to the sides of wash-tubs, pails, or house boxes.” 

1677. SAMUEL JouN Cooke, St. Michael’s House, Cornhill, London, ‘* Improve- 
ments in apparatus for supplying carbonicacid gas to casks or other vessels 
containing beer or other fermented liquid.” —A communication from James 
Harrison, Geelong. 

1679. BENJAMIN Bonrietp, Forest Hill, Kent, ‘‘ Improvements in stoppers 

w botiles.”— Petitions recorded 6th July, 1863. 

1682. Louis JoserH GuicuarD and Germain Francois JoserH LEFEBVRE, 
Rue de la Fiuélité, Paris, ‘‘ Improvements in lamps, and in the wicks 
used in such lamps.” 

1683. WILLIAM Squire Bruce, Great St. Helen's, Bishopsgate-street, 
London, ‘* Improvements in lucifer matches, fusees, and other similar 
lights, and in the boxes or holders for containing the same.”—-A com- 
munication from Thomas Jordery, Paris. 

1656. Groner BartioLomew, Linlithgow, N.B., “ Improvements in shoes 
pd the feet of horses and other animals, and in the means of connecting 
them.” 

1689. SAMUEL Roninson, Great Brunswick-street, Dublin, ‘‘ Improvements 
in spring hinges for swing doors.”— Petitions recorded 7th July, 1863. 

1691. EDWArD Mykgrs, Millbank-row, and Hugu Forsrs, Aberdeen-place, 
= Hill, London, **An improved method of propelling and steering 
ships.” 

1693. WILLIAM Basrorpb, Pewsey, Wiltshire, “‘ Improvements in apparatus 
for generating and purifying gas made from coal or other bituminous 
substances,” 

1697. PreTER ARMAND LecoMTE DE FONTAINEMOREAU, South-street, 
Finsbury, London, ‘A new mode cf roofing hou-es, buildings, and 
other structures.”—A communicaion from Messrs. Saduel, Boiserane, and 
Sarnier, Paris. 

1699. ANTUONY GapreR Souruey, Bradford, Wiltshire, “‘ Improvements in 
divers lamps.” 

1703. Hevry Duncan Preston Cunnincuam, Bury, Hampshire, ‘* Improve- 
ments in working guns and in matters relating thereto.”— Petitions re- 
corded 8th July, 1863. 

1705. SAMUEL Davis, Strand, London, “ An improved anatomical bit for 
horses or other animals.’—A communication from Henry Theodor 
Romertze, Philadelphia, ennsylvania, U.S. 

1706. James Situ, Berkeley House, Seaforth, near Liverpool, and 
Sypney ArtTuuR Cukease, Egiemont, Cheshire, “‘ A new description of 
hydraulic engine for raising water and other fluids above their common 
level, the fluids su raised to be used as a motive power.” 

1707. WeLLIncTon WitLiams, Gutter-lane, Cheapside, London, ‘‘ Improve- 
ments in shirt collars and boys’ and ladies’ collars.” 

1709. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in ships and in propelling the same.”—A communication from Auguste 
Salzmann, Paris, 

1711. Joseru Francis DELANY and JouwN CHARLES RAYMOND OKEs, 
Victoria Foundry, Greenwich, Kent, ** Improvements in the pistons of 
steam engines.” 

1715. WitLtaM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in barometers or gauges for measuring the pressure of fluids.”.—A com- 
munication from Felix Richard, Rue St. Sébastien, Paris. 

1717. GkorGE GowLanp, Liverpool, *‘ Improvements in the construction 
and arrangement of nautical and surveying instruments for measuring 
angles and altitudes.”— Petitions recorded 9th July, 183. 

1719. Peter Avavustin Gopsrroy, Shepherd’s-lane, Homerton, Middlesex, 
“ Improvements in the mode of purifying oils.” 

1721. Makc ANTOINE FRANCOIS MENNONS, Abingdon Chambers, West- 
minster, “ Iinprovements in the mode of preserving and protecting the 
silvering of mirrors "—A communication from Diodor Briausky, Malay 
Morskaia, St. Petersburg. 

1723. CuaRLES De Berovs, Strangeways Works, Manchester, “ Improve- 
ments in piles forfoundations, and in piers for bridges and other buildings 
or structures,” 

1727, WuataAM EDWARD Jonxs, Wellington-road, Clapham, Surrey, *‘ Im- 
provements in the permanent way of railways.” 

1729. Joun Perer Bourqguin, Newman-street, Oxford-street, London, “‘ An 
improved construction of rolling press.” 

1731. Ropert HAWTHORN and WILLIAM HAWTHORN, Newcastle-upon-Tyne, 
** Improvements in the working of railways."”—Petitwons recorded 10th 
July, 1863. 

1738. Epwin Danie. Cuattaway, New Broad-stseet, London, “ Improve- 
ments in railway signals.” 

1737. Joun Barnes, Nottingham, “A new machine for clipping off con- 
necting threads iti the manufacture of lace.”—Petilions recorded 11th 
July. 1863. 

1741. Rosert Doyne Dwyer, Warrington, Lancashire, “ Improvements in 
the construction of vents for casks and other vessels.” 

1745. Joseru Barton, Alfreton, Derbyshire, ‘‘ An improved guard or fence 
for coal, iron, stone or other pits, warehouse or other lifts, sack holes or 
other places requiring a guard or fence.” 

1747. Geor@k HENRY Barser, Southampton, “An improved calendar or 
date-denoting apparatus.” 

1748. James Lain@G, George-street, Manchester, ‘‘Improvements in dyeing 
or printing.”"—A communication from Nicholas Rave, sen., Brussels, 
Belgium. 

175), PueRRE CHARLES ALEXANDRE Iopocivs, Dunkerque, France, ‘‘ Im- 
provements in fishing, and in the apparatus or means te be employed 
therein.”—A communication from John d’Atouquia de Franca Netto, 
St. Petersburg.— Petitions recorded 12th July, 1863. 

1763. Louis Marcet Bovrvigus aud JEAN Baptiste VipaRD, Paris, “‘ Certain 
improvements in railway carriages.” 

1754. Louts Marce, Bovkvique and JEAN Baptiste ViparD, Paris, * An 
improved wagon or truck to be used on railways.” 

1755. Joseru Rock Coorer, Birmingham, *‘ Improvements in sights for 
rifles and other tire-arms.” 

1757. Joun Tromas Cooke, Leicester, “Improvements in and con- 
nected with battens for driving shuttles from side to side of their work in 
weaving.” 

1759. GrorGE Saxoy, Openshaw, Lancashire, ‘“‘ Improvements in metallic 
pistons.” 

1761. Ricuarp Hornsby and James EpwiN PHituips, Spittlegate Iron 
Works, Grantham, Lincolnshire, “Improvements in reaping and 
mowing machines.” 

1763. EDWARD Sonstapt, Loughborough, Leicestershire, ‘‘ Improvements 
in the manufacture of sodium.” — Petitions recorded 1ith July, 1863. 

1767. Evwarp Funnett, Brighton, Sussex, *‘ A self-acting electro-magnetic 
clockwork signal for railway purposes.” 

1771. WILLIAM CLARK, Chancery-lane, London, “ An improved process for 
making paper transparent and transferring designs.”—A communication 
from Henry Loewenberg, New York, and Henry Schoonmaker, 
Brooklyn, U.S, 

1773. Michaku Henry, Fleet-street, London, ‘‘ Improvements in figuring, 
ornamenting, aud colouring fulled and felted fabrics aud artivies.”"—A 
communication from Trotry, Latouche, Brothers, Boulevart St. Martin, 














1770. RicHARD ARCHIBALD Broomay, Fieect-street, London, “‘ Improvements 
in apparatus for telegraphing by electricity.”—A communication from 
Woldemar Stroubinsky, St. Petersburg. 

777. Domixigus Tamer, Vieille Route i Neuilly sur Seine, France, “ Im- 
provements in breakwaters and in the construction of rail and other ways 
thereon.” — Petitions recorded 15th July, 1863. 

1779. ANDREW WaTson, Glasgow, Lanarkshire, N.B, ‘‘ Improvements in 
cooking —, = 

1781. Juskra NkEDHAM TayLor, Brixton, Surrey, and WMLIAM AUBTIN, 
Mitford, South Wales, ‘‘ Improvements in the construction of ships and 
other floating bodies.” 








1733. LisreR PRtestLey, Bradford, and Joseru Loneuey Topp, Morley- 
Yorkshire, ** improvements in the manufacture of elastic boots and shoes 
and in app used therefor.” 

1789. BeNJaAMIN LAMBERT, Lothian-road, Camberwell New-road, Surrey, 
** Improvements in the preparation of waste paper in order to its being 
again used in the manufacture of paper.” 

1791. NATHAN THoMPson, Abbey Gardens, St. Johu’s Wood, London, *‘ Im- 
provements in boat buiiding, and in machinery for shaping wood 
therefor.” —Petitions recorded 16th July, 1863. 

1793 ANGELO JAMES SEDLEY, Regent-street, London, ‘‘ Improvements in the 
canopies of bedsteads of metal or wood, or both combined, and other 
articies of furniture used to sit or recline upon.” 

1796. Fux Leproutre, Tourcoing, Nord, France, “A new mechanical 
rd applicable to all self-acting machinery used for spinning textile 
fabrics.” . 

1797. THoMAS JouNSON, Hadleigh, Suffolk, ‘‘ Improvements in machinery 
for washing and cleansing casks.” 

1799. RicHARD ARCHIBALD BROOMAN, Fleet-street, London, “ An improved 
varnish for preserving metal and wood."—A communication from 
Chaumont and Co., Paris. 

1801. KicuarpD CognEN, Old Broad-street, London, ‘‘ Improvements in 
machinery for winding, measuring, and sizeing silk."—A communication 
from Emile Duseigneur, Lyons, France. 

1802, Joun HENRY JouNson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machine knitting needles and in hinery or apparatus for maki 
the same.”—A communication from Thomas Sands, Gilford, New 
Hampshire, U.S.—Petitions recorded 17th July, 1863. 

1803. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, London, ‘‘Im- 
provements in revolving shutters and blinds, and in apparatus for 
manufacture of the same.” 

1804. WiLLIAM CHARLES PaGE, Gabrick-street, Millwall, Middlesex, “‘ An 
improved mode of preventing and removing the incrustations in marine 
and land steam boilers.” 

1£05. ETHELBERT HoOLBOROW, Buckingham-street, Fitzroy-square, and 
Isaac PARKER, Houghton-street, Clare Market, London, “ Improvements 
in the construction of sights for fire-arms.” 

1807. FREDERICK JoOserpu Mavor, Park-street, Grosvenor-square, London, 
“ Improvements in horse shoes.”— Petitions recorded 18th July, 1868. 

18.9. Fraxcis ALTON CALVERT, Manchester, “ Improvements in machinery 
for opening, cleaning, «nd preparing fibrous substances.” 

1811. Tuomas KNow.ks, Hulme, Lancashire, “ Improvements in machinery 
for opening, carding, and cleaning cotton and other fibrous materials 
when in a manufactured or partly manufactured state.” 

1813. AUGUsTUS SMITH, Stratford, Essex, “Improvements in machinery 
for dragging bristles, applicable also to drawing or sorting fibres and 
hair into different lengths.” 

1815. ANTOINK ALEXANDRE PeLaz, Lyons, France, “ Certain improvements 
in printing stuffs and other fibrous fabrics.” 

1817. Jos1an LYMAN, Thavies-inv, Loudon, ‘‘ Improvements in micrometer 
draughting scales.” 

1819. Joskru GooLD, Corsham, Wiltshire, ‘‘ Improvements in the manufac- 
ture of ink.”—Petitions recorded 20th July, 1863. 

1820. FrepEKick Lupwig Haun Dancugit, Red Lion-square, London, 
“ Certain improvements in apparatus for purifying water.” 

1823. WiLLIAM LYLE ABERDEEN, Belfast, Antrim, Ireland, ‘* Improved 
machinery for breaking or softening and preparing flax, hemp, jute, tow, 
and other fibrous substances.” 

1825. EDwakp THoMAS BatnBrines, St. Paul’s Church-yard, London, ‘ Im- 
provements in ventilators.”’ 

1827. GroxGk HAS&LTINE, Southampton-buildings, Chancery-lane, London, 
** An improved implement for harrowing and smoothing land.”—A com- 
munication from John Kelsey, Yardbyville, Peunsylvania, U.S. 

1829. EMILE ALCAN, King-street, London, “ Improvements in apparatus for 
— steam.”—A communication from Leon Gauchez, Brussels, 

Belgium. 

1831. WILLIAM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements 
in the inanufacture of mats, floor cloths or coverings for floors, straps, 
bands, ropes, and other analogous articles which are usually made of 
textile or fibrous materials.”— A communication from Placide Peltereau, 
Rue St. Sébastien, Paris. —Petitions recorded 21st July, 1363. 

1835. Joseph Wuirs, Trinity-street, Trinity-square, Surrey, ‘‘ Improvements 
in pyramid and other cans or feeders for oils and other liquids.” 

1836. CHARLES Berstay, Rue Menilmontant, Paris, ‘‘ Improvements in 
making all woven and thready fabrics water-proof.”"—A communication 
from Etienne Guillaume, Rue Menilmontant. 

1839. JoserH Simmons, Rainham, Sittingbourne, Kent, ‘‘ Improvements in 
ploughs.” —Petrtions recorded 22nd July, 1863. 

£50. Joun Kink Land, Liverpool, ‘* Improvements in apparatus for working 
hydraulic presses.’ 

1852. ABRAHAM ENGLISH, Hatfield, Herefordshire, ‘‘ Improvements in 
apparatus for securing and protecting horses and other cattle during their 
transit by rail and other ways, and on board ship.” 

1854. BERNARD BIRNBAUM, New Broad-street, Bioomfield-street, London, 
«Improvements in gaiters and leggings.”—Petitions recorded 24th July, 
1863. 

1856. GeorGE Henry JAMES, JAMES MARSHALL JAMES, and JOSIAH JAMES, 
Dyer’s-buildings, Holborn, Londov, ** Improvements in the manufacture 
ot covers for purses, wallets, and pocket books.” 

1860. CHARLES CROCKFORD, Greenfield Spelter Works, Holywell, Flintshire, 
“* Improvements in the treatment and utilisation of certain of the waste 
products from the manufacture of alkali and bleaching powder, and also 
from certain smelting operations.”— Petitions recorded 25th July, 1863. 

1862. WiLLIAM TRANTER, Birmingham, “ improvements in breech-loading 
and other revoiviug fire-arms.” 

1864. Tuomas THorNE, Southsea, Hampshire, Imp 
disengaging ships’ boats.” 

1866. RicHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘* Improvements 
in sleepers or supports for the rails of railways.”—A communication from 
Charles Marie Pouillet, Paris. 

1868. JAMES WHITTAKER, Mons Mill with Walton-le-Dale, Lancashire, “ Im- 
provements in engines for obtaining motive power by steam, air, or any 
other vapour.” — Petitions recorded 27th July, 1863. 

1874. JouN JEWELL, Devoran, near Truro, Cornwall, ‘‘ Improvements in 
setting boilers.” — Petition recorded 23th July, 1863. 

1876. Joun Sainty, Burnham Market, Norfolk, “ Improvements in the con- 
struction of feeding troughs for sheep and other cattle.” 

1878. NatTuan Tompson, Abbey Gardens, St. John’s Wood, London, ‘* Im- 
provements in apparatus for stopping the bang holes of casks and similar 
vessels, also in tuols or implemeuts tor fixing and removing such stopping 
apparatus.” 

1880. HENRI ADRIEN BONN&VILLE, Rue du Mont Thabor, Paris, “ An 
improved self-acting flushing apparatus.”—A communication from Louis 
Melotte, Liege, Belgium. 

1882. Epwin Sturex, Walworth, Surrey, “ Improvements in coating or 
protecting metallic surfaces.” — Petitions recorded 29th July, 12638. 











d appargtus for 


Invention Protected for Six Months by the Deposit of a 
Complete specification. 
1900. Ropent Stewart, Elmira, New York, U.S., “Improvements in 
operating the cut-off valves of steam engines.”—Deposited and recorded 
Bist July, 1863. 


Patents on which the Stamp Duty of £50 has been Paid. 

1889. Rupotru BopmEr, Thavies-inv, Holborn, London.—A communica- 
tion.—Dated 4th August, 1860. 

2046. Gkor@e Kersuaw, Upton Cottage, Slough, Buckinghamshire.—Dated 
24th August, 1860. 

2088. RicuarD Perrott, jun.. and Joun Moony, Cork.—Dated 29th 
August, '860. 

1908. RICHARD ARCHIBALD BrRooMAN, Fleet-street, London.—A communi- 
cation.—Dated 7th August, 1860. 

1923. MatruEw Dopps, Bedburn Ironworks, Hamsterley, Durham.—Dated 
Sth August, 1860. 

1915. RicuarD Situ, West-street, Glasgow, N.B.—Dated 11th August, 


1860 

2052. Epwis Tuomas Truman, Old Burlington-street, London.—Dated 25th 
August, 1860. 

1926. GkorGE Henry Newron and ApRauAM WILD, Oldham, Lancashire.— 
Dated Sth August, 1860 

1965. NicHOLAS WEHNERT, King-street, Cheapside, London —A communi- 
cation.— Dated 14th August, 1860, 

2015. Epwarp HALL, Dartford, Kent.—Dated 2Ist August, 1860. 

2055. Robert Jonson, Dudley, Worcestershire, and ROBERT JAMES 
Ransoug, Ipswich.—Dated 25th August, 1860. 


Patents on which the Stamp Duty of £100 has been Paid. 
anes. Hexry Waker Woop, Briton Ferry, Glamorganshire.—Dated 5th 
ugust, 1856. 
1854. Jous Yuin Boruand, Manchester.—Dated 6th August, 1856. 
ee WHITTAKER, Accrington, Lancashire.—Dated 9th August, 
756. 

2006. Brrnarp AvGUsTUS GravTorr and CHARLES Henry WILLIAM 
ALBbRECIT, Lime-street-square, London.—A communication.—Dated 28th 
August, 1856. 

1885, JouN CanTLanD, Birmingham.—Dated 11th August, 1856. 





Errata. 
No. 1855. For “ Wolbley” read “ Weobley.” 
No. 1934. For “Stereoscopic” read “ Stereotype.” 
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Ave 14, 1863. 


Notices to Proceed. 
$13. Wituiam Symons, Hatton Garden, London, “Improvements in 
barometers.” 





$14. Grirvita Tuomas, Chichester Villas, Kilburn Park, Middlesex, “ Im- 
provements in window shutters and window blinds.”— Petitions recorded 
28th March, 1863. 

$20. James CARVER, The Butcher-street Works, Nottingham, “Improve- 
ments in the manufacture of carriage employed in machines for the 
making of lace or other fabrics.”—Petition recorded 30th March, 1863. 

824. Epwarp Tuomas Huenes, Chancery-lane, London, ‘An improved 
composition for rendering cloth, paper, and similar articles transparent 
and wept.” — A communication from James Hodgskin, New 
York, U.s. 

$26. AMRD&E BARTHELEMI Donat MAvURAND, Passage des Petites Ecuries, 
Paris, “‘ A translucid cylindric apparatus for bringing the former weights 
and measures into those of the present decimal system most easily and 
precisely and vice versa.”—Petitions recorded 81st March, 1863. 

835. James HinDLE, Sabden, WILLIAM FieLpine Catvert, Enfield, and 
Sen ae, i , Lancashire, “ Improvements in looms for 
weaving. 

836. oe | RowLAND, Salford, Lancashire, ‘‘ An improved mil us 
for measuring om registering the distances public vehicles or private 

i travel. 

$37. Joseru Bray, Stretford, L e, p nts in the construc- 
tion of omnibuses, railway carriages, and other vehicles.” 

841. WittIAM Mitcukt, Carlton Hill East, St. John’s Wood, Middlesex, 
“‘ An improved process for coating iron.” -A communication from James 
Mitchell, New York, U.S.— Petitions recorded 1st April, 1863. 

85", JEROME JEAN VOTEL, St. Quentin, France, “ Improvements in furnaces 
and fire-places, having for object the consumption or prevention of smoke.” 

854. ANTON BRUNO SEITHEN, Mausfield-plae, Kentish Town, London, 
‘*Improvements in casings, covers, or wrappers for bottles, jars, and 
other articles.”— Petitions recorded 2nd April, 1863. 

856. James BLAIN, Mauchester, *“‘ Improvements in the finish of threads 
and yarns.” 

857. Prosper HANREZ, Marchiennes au Pont, Belgium, ‘Improved 
machinery or apparatus for drying coal, grain, and other substances.”— 
Petitions recorded 4th April, 1863. 

870. Joun Burwin, Keighley, Yorkshire, ‘Improvements in pickers and in 
the means or apparatus employed in the manufacture thereof.”—Petition 
recorded 6th April, 1863. 

877. Joun Henry Jonson, Lincoin’s-inn-fields, London, ‘‘ Improvements 
in polishing precious and other hard stones, and in the machinery or 
apparatus employed therein.”—A communication from Victor Emanuel 
Tamisier, Paris.— Petition recorded 7th April, 1863. 

884. JosgrPH MosuEimER, Dolgelly,Merionethshire, ‘* Certain improvements in 
machinery or apparatus for crushing, grinding, and dressing metallic 
ores, quartz, and other similar substances.” 

$90. James Lez Nokton, Belle Sauvage Yard, Ludgate Hill, London, “ Im- 
p in I y for washing and drying wool and other fibres 

and rags, also in tentering, stretching, and drying fabrics.” 

891. ARTHUR KinpER, Cannon-street, London, * improvements in coating 
or covering lead or alloys of lead with tin or alloys of tin, and in the 
apparatus employed therein." —Petitions recorded 8th April, 1863. 

giv." Robert Smita, Northampton-terrace, Crompton-road, Islington, 
London, ‘An improved medicated oil, for the preservation of metal, 
wood, or stone.”—Petition recorded 10th April, 1863. 

940. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, *‘ Improvements 
in hardening and colouring gypseous limestone and sand, and calcareous 
+ a las communication from Pascal Nicolas Balthazar Fioravanti, 

is 

941. RictaRD ARCHIBALD BRooMAN, Fleet-street, London, ‘Improvements 
in lamps for burning hght and heavy mineral and vegetable oils.”—A 
communication from xtienne Laporte, Paris.—Petitions recorded 14th 
April, 1863. 

943. JAMEs LeacH, Cheadle, Cheshire, ‘‘ An improved machine or apparatus, 
for washing, squeezing, mangling, and churning.” 

948. AMBROSs Marriott, High-street, Higham Ferrers, Northampton, 
“Improvements in boilers for heating buildings, and in regulators for the 
same.” —Petitions recorded 1ith April, 1863. 

960. ALEXANDER SaMUELSON, Cornhill, London, “Improvements in the 
arrang t hinery and apparatus for the manufacture of oil.”— 
Petition recorded 16th April, 1863. 

1011, WituiaM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of tiles and in apparatus for the same."—A communication 
from Pierre Francois Boulet, soulevart St. Martin, Paris. 

1012. Tuomas Ricnarpsox, Newcastle-upon-Tyne, and James CocaRan 
STEVEssoN, Jarrow Chemical Works, Durham, “‘ Improvements in the 

facture of sulphate of soda.”—Petitions recorded 23rd April, 1863. 

1063. ARTHUR KinDER, Cannon-street, London, “ Improvements in the 
manufacture of sheet metal, and in ingots or plates of metal, and in the 

hinery or tus employed therein,” —Petition recorded 27th April, 


hi “Ty 

















1883, ee 

1106. JkAN Baptiste Duprevit, Rue du Faubourg St. Denis, Paris, ‘‘ Im- 
provements in carts, wagons, and other vehicles.”— Petition recorded 2nd 
May, 1863. 

116}. James STICKLAND, Gee-street, St. Luke, London, ‘* Improvements in 
laying veneers on to surfaces, in applying the glue for that purpose, and 
in the apparatus employed.”—Petition recorded 9th May, 1863. 

1197. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, * Improvements 
in machinery for preparing, dressing, and winding cotton, woollen flax, 
silk, and other warps.”— A communication from Pierre Francois Dacheux 
and Gustave Lefebvre, St. Quentin, France.— Petition recorded 12th May, 


1863. 

1262. Josern CoignarD, Nantes, France, ‘Certain improvements in sewing 
machines.”— Petition recorded 20th May, 1863. 

1339. Freperic Serre Barrr, Dublin, “ An improved means of protecting, 
preserving, and hardening surfaces of brick, cement, stone, stucco, and 
other analogous substances, which invention is also applicable to the 
preservation of timber.”— Petition recorded 8:d June, 1863. 

1485. JouN SoLMoNs BENSON and Davin JonEs, Birmingham, *‘ An improved 
construction of removable head for casks, applicable to the closing of 
other vessels,”— Petition recorded 13th June, 1863. 

1748. James Laine, George-street, Manchester, “Improvements in dyeing 
and pripting.”--A ication from Nicholas Kaye, sen., Brussels, 
Belgium.— Petition recorded 13th Jul», 1863. 

1826. JAMES ENGLEBURTT VaNNER, Coleman-street, London, “ Improve- 
ments in the ture of brellas aud parasols.”— Petition recorded 
21st July, 1863. 

1844. Gron@x Davies, Serle-street, Lincoln's-inn, London, “ An improve- 
ment in revolving fire-arms,”—A communication from Christian Sharps, 
Philadelphia, Penusylvania, U.S.—Petition recordes 23rd vuly, 1863. 

1862. WILLIAM TRANTER, Birmingham, ‘* Improvements in breech-loading 
and other revolving lire-arms.”— Petition recorded Y7th July, 1863. 

1900. Ropert Stewart, Klmira, New York, U.S., *‘ Improvements in 
operating the cut-off valves of steam engines,”—Petition recorded 31st 

uly, 1863. 











And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the Week ending 
8th August, 1863. 
2421, 4d.; 3443, 6s. Sd.; 3453, Is. ; 3454, 4d. ; 3457, 4d.: ¢ 












3403, 8d. ; 3466, 4d.; 3467, 4d.; 3468, 4d.; 3469, Sd.; 3470, 2 

BATI, 4d. 5 3472, 6d. ; 3473, 10d. ; 3474, SA. ; 3475, Sd. 5 3476, Sd. ; 
3478, Ys.; 3479, Is. 4d.; 3480, 4¢.; 3481, Sd.; 3482, Is. ; 8 “3 
S484, 4d. 5 3485, Gd. ; 3486, 4d. ; 3487, 4d. ; 3488, 4d. ; 3489, 8d. ; 3190, 4d. 


*s* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s, must be remitted by Post-office Order, made payable at the 
ne 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tug ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Tneluding Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 

3479. W. Cuark, Chancery-lane, London, ‘“‘ Governing apparatus.”—A com- 
munication.—Datet 30th December, 1862. 

This invention cannot be described without reference to the drawings. 

61. T. Avguine, Rochester, “ Traction engines.” —Dated 7th January, 1863. 

This invention cannot be described without reference to the drawings. 

TL. J. Punsnon, Pemberton, near Wigan, Lancashire, ‘‘ A balance cylinder 
with counter pressure, and the valves connected therewith Jor stationary 
and locomotive steam engines, to prevent overwinding at collieries, to pro- 
vide extra breakage power to locomotive steam engines, d&c.”—Dated 
January, 1863. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with. 








99. W. E. Newtox, Chancery-lane, London, “ The application of power 
her h . 


.... 





longitudinally ; the product is then fit for the purposes to which waste is 








designed for stationary and traction engines, and ot 
communication.— Dated 12th January, 1363. 

This invention relates to the employment of a system of dogs or driving 
catches for operating upon the interior of the run of a wheel or pulley for 
the purpose of producing its rotary motion. These dogs or driving catches 
are arranged in two sets, and are applied in connection with a lever orlevers 
arranged to oscillate bay the shaft of the wheel or pulley, so that in the 
movement of each of the levers in one direction the dogs will work free of 
the run, and in,its movement in the opposite direction they will bite the 
run, and thereby transmit a rotary motion to the wheel or pulley and to its 
shaft. This part of the invention consists in certain devices employed in 
connection with this double system of dogs to provide for the reversal of 
the rotary motion at pleasure. The inveution further relates to a certain 
means employed for varying the application of the driving power, whereby 
when required speed may decreased and a proportionate increase of 
power obtained, and the utmost capacity as regards speed obtained when 
desired, and a steam engine rendered capable of being used as either a 
traction or stationary engine. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
Ness, JC. 

65. J. H. Jouxsox, Lincoln's-inn-fiel’’s, London, “ Permanent way of rail- 

ways.” —A communication.— Dated 7th January, 1862. , 

This invention relates to certain improved constructions of sleepers 
employed in the permanent way of railways, and consists, according to one 
modification of the invention, in using lighter sleepers, whereby a consider- 
able saving of timber is effected, while the proper stability of the way is 
retained by attaching on the upper surface at those parts where the rails 
rest, or the chairs are secured, and which are most liable to decay, extra 
blocks of oak or other durable wood of a sufficient length only to give & firm 
support to the rails. According to another modification it is proposed to 
employ short blocks of timber of the ordinary section of sleepers for sup- 
porting the rails, or rails and chairs, and to connect these blocks by bars of 
iron, which bars form the intermediate portion of the sleeper between the 
rail bearing surfaces. 

66. R. Gooan, Hereford-road North, Bayswater, “ Propellers for vessels.” — 

Dated Sh January, 1263. 

This invention consists of certain vanes or blades of a fiat, spiral. or other 
suitable form, two orjmore of which are mounted upon or attached to shafts, 
cranks, or beams having either vertical or horizontal axes, and wholly or 
partially submerged at or in or partially within the sides, bottom, or stern 
of vessels, where the same (when fitted to the required mechanism of 
ordinary construction) can be made to act as paddles, or take the place of a 
screw propeller.—Not proceeded with. 

69. C. ALLEN, Basinghall street, London, ‘‘ Apparatus for signalling on 

railways by detonating or explosive sign sls.”— Dated 8th January, 186%. 

This invention has for its object the providing an improved, efficient, and 
simple apparatus for signalling by detonating or explosive signals, so that 
the same may be placed on or taken off the rail by acting on a suitable 
handie, or otherwise, placed at any convenient distance from the point at 
which it may be considered desirable to apply the said signals, so as to pro- 
vide an improved system of signalling by means of detonating or explo- 
sive signals, suitabie for being used at all times without regard to the 
state of the weather, thus using the warning sound of explosion, which 
would prove effective although the sight signals had not been attended to 
or brought into action. The apparatus above referred to consists of a disc 
or wheel, with a recess in, or with a frame forming a recess in, the face 
thereof, to receive a piece (of wood or other equivalent or suitable material) 
shaped to correspond to and fit therein, to which piece thedetonating, ex plo- 
sive, or fox signal is to be secured in the following manner, that is, by means 
of small fragile rods of wood, tubes of glass, or any other equivalent that 
is readily breakable, the other ends of which are to be fixed into a piece of 
wood, or other equivalent or suitable material, which last mention: d piece 
of wood or material is to be secured to a flat piece of tin or other metal, to 
which the detonating, explosive, or fog signal is to be soldered, cemented, 
or otherwise secured. This piece of metal or material is made so as to pro- 
ject beyond one end (the front) of the detonating, explosive, or fog signal, 
for the purpose of ensuring that the wheel of the locomotive, carriage, or 
otherwise, shall not failed to act when placed on the rail. The said disc or 
wheel is provided with a chain and weight, or equivalent arrangement, aud 
with a stop action, for the purpose of securing that the signal on the face of 
the disc or wheel shall always be brought to its proper position on the rail, 
and provided also with a chair to be connected to the wires of the sight 
signals now used, so that the explosion signal may act sympathetically with 
the ordinary post signals, or otherwise. Or the wire, or other connection, 
may pass to a handle to be acted on by a station-master or attendant, as 
desired, without any connection with the post signals, and being, therefore, 
independent of the same. 

93. E. D: Cuatraway, New Broad-street, London, *‘ Railway signals.” — Dated 

12th January, 1863. 

This invention consists, First, in adapting the cord and bell or cord and 
whistle arrangement‘or signal at present in use for enabijing the guard of 
a train to communicate with the engine driver so as at the will of the 
guard to convert such arrangement into an electro-galvanic or electro- 
magnetic signal. This the inventor proposes to effect by enclosing copper 
or uther suitable wire or wires properly insulated in the cord of the arrange- 
ment before referred to, and connecting the same with a galvanic battery 
or magnetic apparatus in the guard’s van. Secondly, in constructing rail- 
way semaphore and other similar signals of sheet iron, either coated or 
not cvated with vitreous enamel, or other similar material.—Not proceeded 
ath. 

98. A. J. Manion, Leinster-square, Rathmines, Dublin, Ireland, “ Screw and 

paddle propellers.” —Dated 12th sanwiry, 1863. 

This invention relates to varivus forms of screws and screw blades, and 
their combination and arrangement, so that the vacuum caused by the 
ordinary working and their different currents may be taken advantage of, 
and s» that the centres of screws may be made to work more effectively, 
and for the employment of the principle that the natural tendeucy of water 
is to overcome vacuum, whether produced artificially or not, in the form of 
a propeller that may combine the advantages of the paddle and screw, and 
which may be called a paddle.—Not proceeded with. 

100. T. G. Lewis, Cumberland-place, Newington Butts, “ Apparatus appled 

to perambulators, invalid chuirs, &c.”""—Dated 13th January, 1863. 
This invention relates to the application of movable arms to perambu- 


y."—A 





| lators, invalid and other carriages, fur the purpose of holding or supporting 





' revolved, agitated, aud beaten till it is 


children, invalids, and other persons in such vehicles, and also to offer 
support or rest for the arms.—Not proceeded with. 
Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, jc. 


43. J. Eckersiny, West Houghton, Lancrshire, ** Improvemen’s in the manu- 











apt and from its fibrous and absorbent qualities it is specially appli- 

cable to cleansing of machinery. For this purpose the whole of the plaut is 

made available, and it is not necessary to extract the fibre only.—Aot pro- 
ceeded with. 

(8. A. Guitp, Dundee, “Machinery for breaking and cleaning flax, hemp, 
&c."—A communication.— Dated 8th January, 1863. 

This invention relates to a novel arrangement of driving gear for opera- 
ting the nipping rollers of machines intended to be employed in the breaking 
and cleaning of flax, hemp, and other fibre-yielding plants. In the class 
of machine to which the invention applies the woody portions of the 
material under treatment are broken by passing under the c ushing action 
of fluted rollers, and the broken fragments are loosened from the nbres by 
a rubbing action obtained by driving the rollers alternately in opposite 
directions, but in such manner as to produce a progressive motion of the 
fibres through the machine. The iuvention cannot be described without 
reference to the drawings. 

79. E. T. Huenrs, Chancery-lane, London, “ Printing or staining woven 
fabrics, warps, paper, &c.”—A communication. — Dated 9th January, 1868, 
This invention consists of a suitable frame of iron or other metal, the 

sides of which are connected by tie-rods and bolts, to keep it rm and pre- 

vent the sides giving way with the pressure or operation. Between the 

right and left side of the frame there is a tie-piece, and on the left side a 

trundle shaft or cylinder, with pins to sketch the desired pattern or design, 

and also projecting pieces to keep the material to its full width. For 
some patterns the cylinder turns its full circumference, and for others 
only one-half, the pins being regulated by a lever, which slides 
up and down, and has attached to it a handle. A table, on which 
the material to be operated on rests, slides in grooves, and is moved 
on rollers with conical keys or blocks and screws, by which are regu- 
lated the pads or cushions attached to the cylinders for the purpose of 

iving the requisite pressure on the material which receives the pattern or 

esign. The said table is covered with woollen cloth, or other suitable 
material, over which is an oil or waxed cloth, the two cloths being kept in 
their proper place by a comb on the right-hand side of the table, and on the 
left-hand side a wooden roller, which is also provided with a comb and 
ratchet to keep the cloth at full stretch. The table is also recessed at its 
sides, in order to receive the edges of the cloths, and thus regulate the ten- 
sion of them as required, On the sides of the table are six small rollers, 
three on each side, to receive the frame when the impression is being taken, 
shafis or spindles being attached to the frame at each end, which are also 
provided with rollers, with a base to maintain the frame in its proper place, 
and stop-piece to arrest its motion when necessary, The said frame has 
conical bearings to receive the movable table on which the material to be 
printed or stained is spread, and is prevented moving in the direction of its 
breadth by the rollers, the frame which holds the rollers being immovable. 

On the frame is also fixed a fabric to serve as a lining, and prevent stains on 

the materials being printed. On an indicator is placed a plate, which 

is turned by a shaft and handle above the framing, and also two 
ewe pe which turn one to the right and the other to the left by means of 

ands or gearing, for the purpose of moving the carriage backwards and 
forwards which carries the feeder to supply the necessary colouring matter 
to give the design or pattern required, The said carriage or feeder has four 
rollers, with grooves to prevent them getting out of their places when 
travelling. There are racks on the sides, for the purpose of drawing and 
distributing the colours to the designs, and two frames resting on the car- 
riage or feeder which place and unplace themselves in order to change the 
colours. They have also, each on its own side, tie-pieces, Which cause them to 
rest upon the pads or cushions placed upon the feeder; there are also two 
pressure-screws on the opposite side of the tie-piece to raise the framing and 

regulate the pressure required to give the design, Upon the framing is a 

joint made of two tie-pieces fastened with iron pins, to which is attached 

one or more cylinders, according to the number of colours. The said 
cylinders are covered with woollen c! oth, and have on one side a spindie, 
which dips into the colour cistern when the cylinder turns and equalises the 
colours. To regulate the supply of the colouring matter the cylinders are 
pressed against eaeh other ty screws, in order to give the required pressure, 

‘There are also rollers to absorb the superfluous matter, The said machine or 

apparatus is applicable to printing the warps used in making pile fabrics, as 

well as woven fabrics, paper, drugget, felt, aud other similar articles, 

80. D. Couuiner, Oldham, “ Cleaning and preparing cotton and other jlbrous 
materials to be spun.” — ated 9th January, 1863. 

This invention consists in adapting the ordinary fan to the parpose of 
cleaning and steaming the fibrous material preparatory to spinning. The 
inventor feeds the cotton or other material to the fan by means of an endless 
band made of Jaths or other suitable material, and he fixes a grid inside the 
fan to allow the dirt or refuse to fall through it. At the exit side of the 
fun he fixes a wire tube through which the fibrous material passes into a 
steam chamber, being further cleaned as it passes through the said wire 
tube. He causes a supply of steam to the said chamber by means of pipes, 
so that, as the fibrous material enters the chamber from the wire tube, the 
steam from any convenient number of pipes penetrates and saturates it.— 
Not proc. eded with, 

81. W. H. More.ann and J. Cuarret., Loop Bridge Mill, near Belfast, 
Ireland, Winding, warping, beaming, or dressing machines.” —Dated Vth 
January, 18 3. 

The object of this invention is to secure an uniform tension of the yarn 
on the beam to which it is being transferred from spools or bovbins. The 
invention consists mm the application to the ordinary winding, warping, 
beaming, or dressing machines that wind from the spvols or bobbins, of a 
drag roller or rollers for taking up the slack yarn caused by the over- 
running of the spools or bobbins from which the yarn is being wound, 


95. W. CuarK, Chancery-lane, London, “* Winding or copping Srames.”—A 
communicitin.— Dated 12th January, 1863. 

This invention relates, First, to the employment of a fixed apparatus for 
lowering the faller to the point of the spindles in winding or copping ma- 
chines, and at same time stretching or keeping in a fixed position the chain, 
cord, or other intermediate apparatus between the scroil or pointer barrel 
and the faller before the pointing and during the latter portion of the motion 
of the carriage only. Secondly, in the application of a double pulley or 
variable connection between the faller and the ratchet pointer, situate on 
the shaft of tve drum spindles, in order that the course of the faller shall be 
always in the required relation with the number of turns of the spindles 
during the pointing. Thirdly, in the employment, as an intermediate agent 
between the apparatus conducting the faller (rule or copping plate) and the 
faller, of a combination of parts knee jointed and construcied im such manner 


| that the projections on the spindle and the spaces traversed by the fatler may 


Sacture ond spinning of silk, in cutting pile fabrics, and in weaving flbrous | 


materials.” —Dated sth January, 1863 

This invention canuot be described without reference to the drawings, 

55. W. Ceaptrer and J. Crowrnrk, Newton Green, near Todmorden, York- 
shire,“ Perching and dressing textile Jabrics during the process of weaving.” 
—Dated 7th Junvary, 1863. 

This inveuticn is carried out as follows :—Immediately under the breast 
beam of the loom the inventors place a roller which extends across the loom. 
The surface of this roller is covered with card cloth, teazles, or other material 
usually employed for this purpose of raising and cleansing the surface or face 
of textile fabrics. The pivots of this roller work in adjustable bearings, sothat 
the surface of the roller can be brought into contact (with more or less pres- 
sure) with the face side of the fabric which is being woven on theloom. The 
roller when at work turns round on its axis (with more or less velocity as 
may be required) by means of a band or strap or toothed gearing, which com- 
municates motion to it from one or other of the other motions uf the loom. 
By this meaus the card cloth or other material perches or dre-ses the textile 
fabric at the same time that it is being woven or produced in the loom. — Not 
proceeded with 
57. T. Storey, Lancashire, “Compound waterproof and ornamental fubrics.” 

—Dated 7th January, 1863. 

This invention consists in the facture of pound waterproof and 
or | fabrics, applicable for covering and various other purposes, by 
taking a woven fabric of cotton or other suitable fibrous material, and coat- 
ing it with one or more coats of oil, oxidised oil, india-rubber, or other 
similar substances or com) ositions possessing adhesive end water-repellent 
properties, and then covering the adhesive surface with flock material dyed 
of any required colour ; and, lastly, lidating or bossing the surtuce 
of the flock material with any suitable desigu.—Not proceeded with. 

64. H. Harpex, Ozford-villa, Haverstoct-hill, “ Mavufacture of fibrous 
material for cleansing machinery and other purposes.””—Dated 7th January, 
1863. 

In carrying out this invention the inventor uses zostera marina, or other 
aquatic weed, plant, or grass, either in a green or dried state, and either 
whole or in pieces. He steeps the plant in a solution of carbonate of soda 
or chloride of lime, or any other alkali with water ; when sufficiently steeped 
he passes it through rollers, or otherwise subj i P » sub- 
sequently to which he partially dries it by exposure to air or artificial heat. 
When a sufficiency of the moi is thus d, he places itin a machine 
similar in principle to an ordinary butter churn, in which 7 plant is 

ly softened an parat 

















Hai 








. 


be proportionate to the variations of the conducting apparatus.—Not pro- 

ceeded with. 

96. W. CLaRrK, Chancery-lane, London, * Carding engines.” 
tion.— Dated 12th Janvary, 1863. 

This invention consists in substituting for the reciprocating cleaning roller 
of the large cylinder in carding engines a flyer with continuous motion, 
which, instead of stripping the large cylinder in front of the doffer effects the 
said operation in front of the feed rollers, at a point before the cylinder 
arrives at the feed roller whether it is furnished with a licker-in or not and 
after the doffer has acted. — Not proceeded with. 


A commnunica- 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 


83. W. TaskER, jun., Waterloo Ironworks, near Andover, “ Harrows."—Dated 
9th January, 1863. 

This invention relates to a peculiar construction and arrangement of the 
frame of harrows. According to this arrangement it is proposed to employ 
separate truss bars between the several longitudinal beams of the harrow 
frame, and to connect such truss bars to the beams in such positions as will 
afford the greatest strength, by preference at right angles to the beams, 
which, when made zig-zag, gives a different trussing ; any other angle, 
however, may be adopted. The truss bers are formed with a shoulder or 
collar near each end, and are either bolted to the beams or keyed thereto, 
the ends of the truss bars passing through the beams, Or these bars may 
be formed with a foot at one or both ends, and secured, in the one case, by 
passing the end of one bar through the beam and foot of the next bar, and 
securing by means of a nut key or rivetting. Or, in the other case, by a 
separate bolt, pin, or rivet passing through both the feet of the contiguous 
ends of the bars and through the beam. 





Crass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 


J. G. Dauwike, Battersea, Surrey, “* Machinery for cutting clay in the 
manufacture of Lricks, tiles, ac.” —A commu nication.— Dated 6th January, 
1863. 

This invention consists in mounting upon a frame with wheels, for 
travelling on rails or trams, a set of rollers covered by an endless belt, 
which belt receives the clay from another set of rollers, on to which it is 
expressed from a moulding machine, At the further end of the rollers 
other rollers are fixed, and over them a frame capable of transverse motion, 
Between the endiess belt and transverse frame a cutting wire or blade is 
placed, and the far end of the transverse frame is provided with a door, 
which usually remains closed, but which may be opened when required. 
The endless belt rollers and the transverse frame are all connected to the 
wheeled frame, and are capable of being moved to and fro. On the clay 
being fed from the moulding machine it travels along the endless belt, and 
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Ave. 14, 1863. 








its outer end abuts against the door before mentioned. The cutter is then 
brought into action, and severs the clay between the endless belt and that 
tained in the frame. Then the transverse frame is pulled out 
laterally, whereby the clay is brought into contact with, say, three, cutting 
wires or blades, and the three portions of clay so cut, say, bricks, are 
removed ready for being stacked. In being pulled out the frame falls, and 
the clay, still continuing to issue from the moulding machine, is received on 
the rollers over which the transverse frame has been drawn. On the frame 
being returned to its origina) position it rises over the rollers, receives the 
fresh charge, which is severed as before, when the frame is again pulled 
out, and so on. It will be understood that the block of clay drawn out by 
the transverse frame may be divided into any desired number of parts, 
as to the number of cutting wires to which it is exposed in its lateral 
ve 
89. L. H. E. Leprevx, Bordeuux, France, ‘ Hygrometric plates proof 
oa saltpetrous humidity.”—A ¢ icatwn.—Dated luth January, 
863 








The object of these plates or slabs is to preserve apartments from the 
effects of damp. Placed on the inside of « wall, even contiguous to # reser- 
voir full of water, or the stones of which, soaked with water, are already 
saltpetred, they wili preserve the hangings or tapestries from damage or 
dilapidation. They may at pleasure be prepared and arranged to receive a 
coating of plaster or mortar, paintiogs, or paper hangings, and are com- 
posed of resin, plaster, sand, and gravel or flint, in about the folowing pro- 
portions—say, for a slab of one superficial yard, 8 lb. of resin, 8 Ib. of 
plaster, 81b of sand, and 48 Ib. of gravel or flint. In laying or fixing these 
slabs, a martingale or tie-piece is placed at each joint, which is closed with 
some of the same composition as that of the slabs, which, thus united, form 
one whole, secured to the wall by cramps or claws, galvani,ed to prevent 
oxidation. Plinths and foundations for walls may be made of the same 
composition,—Not proceeded with. 





CLASS 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, §c. 
61. J. Wuirwortn and W. W. Hvuwss, Manchester, “ Ordnance.”— Dated 
6th January, 1863. 

This invention consists in the employment of an improved method 
of facturing i made of what is now termed homogeneous 
metal, or mild steel, or ateel iron, or other similar material. The patentees 
cast an ingot with a hole through it, and afterwards hammer it between an 
angular-shaped anvil block and a hammer bzad of a similar or a flat shape. 
A mandril, of a taper form, is inserted through the hole cast in the ingot, 
and the operation of hammering or forging proceeds till the maudril 
becomes too hot, from its coutact with the heated metal of the ingot ; it is 
then withdrawn, and acold mandril is inserted in the place of the heated 
one, and the hammering or forging is continued until it is made of the 
desired size and shape. If preferred, a hollow mandril may be used and 
cooled internally. The hammered tubular ingot is subsequently annealed. 
If necessary, the interior surface of the tubular ingot may be converted to 
the required depth. For heavy guus for ships and fortifications, constructed 
on what is termed the built-up system, they make the inner tube from a 
tubular ingot, and strengthen the inner tube with cylinders made of homo- 
geneous metal, as above described, and put on, by hydraulic pressure 
or other suitable means, in one or more series, as required. For closing 
the breech of these built-up guns they employ a breech, on which screws of 
two or move different diameters are cut, The screw with the smallest 
diameter takes into an interior screw in the breech end of the inner tube, 
and the screws of the larger diameter take, at the same time, into interior 
screws made in the second, or second and other series of hoops, 


52. J. H. Jouxson, Lincoln’s-inn fields, London, *‘ Improvements in rocket 
torpedos, and in the apparatus for directing the flight of the same under 
water."—A communication.— Dated 6th January, 1863. 

This invention relates to a peculiar construction and arrangement of 
rocket torpedos, and to improvements in the apparatus employed in direct- 
ing their flight under water. According to this invention it is proposed to 
apply hinged guiding or steering wings to the rear end of the torpedo, 
which will open out or expand by the action of the gases issuing from the 
rear end of the torpedo, and so be brought to act upon the resisting body of 
water, in place of being fixed and situated in the line of the issuing gases, 
where the resistance required for effecting the steerage is nil, by reason of 
the gases displacing the water at that part, Springs may be substituted for 
hinges in oe the wings, if preferred. ‘The rear part of the torpeco— 
the case of which is of metal—is filled with rocket composition, while the 
front chamber is charged with gunpowder, or other explosive material 
This charge is exploded either by the burning out of the rocket composition, 
or by means of any convenient percussion fuse arrangement which will 
ensure the. firing of the explosive charge the instant the torpedo strikes a 
resisting object. The means employed for directing the flight of these or 
other rocket torpedos consist of a tube passing through the side of a vessel 
or fort, and dipping down into the water some distance below the surface. 
This tube is passed through a ball and socket, or other form of universal 
joint, contained in the side of the vessel or fert, and is provided with suit- 
able blocks and tackle for drawing it in or out of the joint, or for adjusting 
its angle either vertically or horizontally.— Not proceeded with. 


82. G. B. Price, Bedjord, ** Sights for fre-arms."—Dated 9th January, 1863, 
‘This invention relates to certain improvements in the sights fur fire-arims, 
whereby the person using the weapon can at once see whether the sights are 
perfectly vertical on bringing the weapon to the position for firirg 
According to this invention it is proposed to attach a smmali small spirit or 
liquid level to the side of the flap of the elevation sight, such level being 
placed transversely to the bore of the barrel. The said slide is like the one 
ordinarily used, but with the addition of two lugs or projections, one on 
either side, for the reception of a »mall glass level, which level may readily 
be replaced in case of accident, as the one lug or projection is left open for 
that purpose, and then stopped by clay, wax, or any other convenient sub- 
stance. It is proposed to attach a guard so that the level may not be broken 
when not in use, which guard may be made in a variety of ways, either by 
having a stationary eae of metal fixed to the flap below the slide, or by 
fitting a piece of metal to slide over the level, or by having a piece of metal 
to fall down over it, or in any other convenient way.—Not proceeded wi h. 


CLass 7.—FURNITURE AND CLOTHING.—Nonr. 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-rinting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


44. J. Leion,, Manchester,“ Improvementsin the treatment of gas produced 
by the distillation of coal, cannel, bituminous shale, boghead, mineral oils, 
petroleum, &c."”— Dated 6th Janwiry, 1863, 

This invention consists in the subjection of the gas that is obtained in the 
distillation of coal, cannel, bituminous shale, boghead, mineral oils, 
petroleum, or other combustible substances to the action of nitric acid, or of 
a mixture of nitric and sulphuric acids, by which nitrobengole and certam 
other p Js are obtained, and in the course of which certain substances 
are removed from the gas employed. 

45. T. Vicars, sen., T. Vicars, jun., and T. Asumore, Liverpocl, “ Machinery 
Sor manufacturing bread, biscuits, &c."— Lated tth Ja. uaiy, 1803. 

This inven. ion relates to improved machinery or maciines to be employed 
for mixing together materials into a dough or paste to be afte-wards made 
and shaped into loaves, biscuits, and other such-like articles. One of such 
machines consists of a framing carrying two upright shafts on which knives 
or beaters are fixed or disposed in a helical or spiral direction, the said 
shafts receiving rotary motion through the agency of bevelled and 
spur gearing. ‘here is a table or platform connected to the framing, and 
on the platform there is placed a movable trough or vessel containiug the 
materials to be mixed together. The platform and trough thereon can be 
either raised and lowered, or have horizontal rotary motion imparted 
thereto, either in connection with or independent of the vertical rotating 
shafts and bevelled gearing before mentioned, during the time of mixing 
the said materials together into a dough or paste to be afterwards shaped as 
before stated. The other mixing machine above referred to con-ists of a 
trough supported by a suitable framing ; this trough, which may be either 
fixed or movable, is furnished with a shaft revolving horizontally therein, 
and around this shaft a system of knives or beaters are fixed and disposed 
in a helical or spiral direction, motion being imparted to the aforesaid shaft 
and knives or beaters therecn, so as to mix and incorporate the materials 
placed in the trough into a dough or paste to be afterwards shaped into 
} -aves, biscu'ts, or other like articles.—Aot proceeded with, 

50, G, TURNER, Northampton, ‘* Treatment of petroleum and mineral oils."— 
Dated 6th January, 18¢3. 

_In carrying out this invention leather cuttings or parings, or other waste 
pieces of leather or skin, are first converted into pulp by any of the processes 
already known. This pulp, which may then be washed or left unwashed, is 
thereupon digested in warm water in suitable vessels. When itis sufficiently 
digested the pulp is treated with a caustic alkaline solution, such as is 
formed by the oxides of alkaline metals, the alkaline earths, the hydrates of 
such oxides, the su’ bonates of these or other substances having an 
alkaline reaction. If desired, animal or vegetable gelatinous matter may be 
added to and digested with the pulp. After the pulp, with or without the 
addition of animal or vegetable gelatinous matter, has been treated with the 
caustic alkaline solution, it is pressed or rolled into sheets or bands of the 
desirable thickness, These sheets or bands are then immersed in tan liquor, 











or other acid astringent solution, which arrests the action of the alkali, 

combines with the organic matter disso]ved by the alkali, and converts the 

gelatinous matter into tannate of gelatine. 

70. R. T. Monteita, St. Malo, France,and R.‘Moxteitn, Manchester, ‘‘ Manu- 
Sacture of dyes from aniline and its logues."—A ¢ icati 
Dated 8th January, 1863. 

The patentee claims the production of red and violet colouring matters by 
the d position of hydrochlorate or sulphate of aniline or its analogues, 
by heat, whether those substances are used by themselves or mixed with 
aniline or its analogues, and whether either of the above mixiures is heated 
alone or after it has been mixed with sand, or any other finely divided sub- 
stance as aforesaid. Also the use of salts of ammonia for the purpose 
described. Also the admixture with the colouring substances (as described) 
of sand, gelatinous silicic acid, fluoride of calcium, or any other finely divided 
substar ces not liable to act otherwise than mechanically upon the substances 
employed in the process above described. And also the production of brown 
colours by the decomposition of salts of aniline or its analogues, by heat, as 
above described. Whenever hydrochlorate of aniline or aniline is mentioned 
the hydrochlorate of aniline of commerce or aniline of commerce is intended 
90, F. Feston, Mappleton, Derby, ** Manufacture of pulp for paper making, 

dc."— Dated 10th January, 1863. 

This invention consists in preparing exhausted tan, tanner's waste, the 
bark of oak, elder, elm, lime (or linden), willow, or poplar trees, into paper 
pulp or half stuff for the fi of paper, iboard, and papier mache. 
97. W. CuarK, Chancery-lane, London, “ Preparation of green colouring 

matter."—A communication. — Dated 12th January, 1863. 

The inventor claims the ange ye of a green colouring matter derived 
from aniline, which is soluble, and suitable for dyeing and printing purposes, 
by means of a combination of reducing agents, such as hydrates and soluble 
hyposulphites acting on acidulated solutions of salt and rosaniline, or on 
the blue or violet compounds derivable from the same. 














Goop ror THE Leap Trave.—On dit that at the late rifle volun- 
teers’ competition on Wimbledon Common nearly six tons of lead 
were shot into the butts in the form of bullets. 

Tue ATLANTIC TELEGRAPH —The directors of the Atlantic Tele- 
graph Company are advertising for half-mile samples of cables— 
rather large specimens certainly; but, as a wag observes, if the 
company can only get a few thousand excited inventors to compete, 
they will join all the bits up and get a line for nothing. 

Foreign anp Corontan Jottincs. — The introduction of gun- 
cotton in an improved form in the Austrian service is stated to have 
been very successful, and an endeavour is being made to bring the 
material under the notice of our War-office.—The Porte bas con- 
cluded a contract with a French firm to strike the coinage of the 
empire in Paris at a rate considerably below that which the work 
has hitherto cost the Government. The terms are } per cent., 
as against 1} per cent. under the old system at the Stamboul Mint. 
— Prince Napoleon has visited the great Mont Cenis tunnel works. 
The Prince and his party passed along the 1,100 metres of the 
tunnel already bored, between two lines of workmen, 1,000 
in number, each of whom held a lamp. The boring machine 
was set in motion, aud several holes were made in the rock 
and filled with powder. The visitors were then’ requested 
to draw back and shelter behind a large screen made for the 
purpose, and a series of explosions took place. The first extin- 
guished all the lamps not protected by glasses, and even those which 
were five-eighths of a mile from the spot, and the hats of the visitors 
were knocked off. At six o'clock the visit terminated, and a dinner 
was offered to the Prince and the other guests by General Menabrea. 
—It has been arranged that a committee of naval officers of the three 
Scandinavian nations—Denmark, Sweden, and Norway—should 
soon be bled to ider and come to a decision as to the best 
manner in which iron-clad ships of war should be constructed and 
armed, so as to be specially adapted to service in the Baltic and 
North Seas. A Danish flotilla, consisting almost wholly of iron 
vessels, is now on a cruise in the Baltic; and when Admiral Van 
Dockum, who has just been appointed to the command, shall have 
joined this squadron, it is intended that a series of experiments 
shall be made so as to ascertain that all that is desirable 
should be known with regard both to the construction of the 
vessels and their armament.—An agricultural exhibition is 
to be held in Calcutta in January, 1864, under the direction 
of the Government, with the assistance and co-operation of the 
Agricultural aud Horticultural Society of India. The object 
of the exhibition is to bring together for show, competition, and 
eventual sale, cattle and other live stock, agricultural implements 
and machinery, and articles of Indian agricultural produce. The 
machinery will comprise cultivators, ploughs, harrows,<|threshing 
machines, saw mills, oil mills, pumps for irrigation, cotton-cleaning 
machines, and other implements. The exhibition will be held on the 
grounds adjoining the Lieutenant-Governor’s house, at Belvidere, 
thirty-five acres in extent. It will commence on Monday the 18th 
January, and end on Saturday the 23rd. 

Cotron CuLtIvaTion IN British Burmau.—The Government of 
India has published a brief report of an experiment in cotton culti- 
vation in British burmah in 1862-63. The experiment was on a 
very small scale certainly—too small, we should think, to be of value 
for any practical purpose, or to test fairly the capabilities of the 
district tor the profitable cultivation of the plant for commercial 
purposes. Four acres of ground were cleared of elephant grass in 
May, 1862, near a village on the banks of the Boben stream. 
Three and a half acres were sown with seed of the New 
Orleans and Egyptian varieties (which were unfortunately 
mixed), and half an acre with Sea Island seed. ‘The seed 
was all the produce of last year’s cultivation; the sowings took 
place partly ia June and partly in July. The Sea Island cotton 
failed entirely, and in no instance, says the report, has it succeeded 
in Burmah. ‘The pods of the other sorts ripened in October, before 
the rains had ceased, but great care was taken to pick the cotton im- 
mediately the pods burst, so as to keep it from damp. An European 
superintendent was sent to the spot to superintend the picking, 
which continued up to the endof November. ‘Lhe first crop from the 
three and a half acres yielded 675 lb. of cotton with seed ; a small 
second crop was picked in March, 1863, when 150 1b. more were 
collected, making a total for the year of 825lb. After ginning, ouly 
204 1b. of cleaned cotton were obtained, which was a proportion of 
about 2 Ib. uncleaned to 11b. cleaned. It appears the seed sown in 
June did not produce as much as that sown in July, which is ac- 
counted for partly by its ripening too early when the rains were 
still heavy, partly because the ground was not so well 
prepared, and partly because the July or second sowing was 
superintended by an overseer who knew something of the 
cotton plant and its treatment, from a residence in the 
Southern States of America. Incessant rain, is is said, 
prevented his superintending the first sowing. ‘Ibe result 
of the experiment is stated to be that cotton will grow, but 
the experiment is very incomplete, “as failures arise from accident, 
such as bad seed and want of proper superintendence, if the localities 
chosen for the seat of the experiment are distant and difficult of 
access.” It is proposed, however, next year to try experiments to 
test whether it can be grown for protit, and “ whether later sowing, 
so as to ensure the heavy rains being ended before the picking 
begins, will not give more fruitful results.” The experiment, such as it 
is, seems hardly to have had a fair trial, for the brief report on the 
subject admits ignorant and imperfect superintendence, and that the 
various varieties of seed used were hopelessly mixed — 
so that it was impossible to say whether one kind of seed 
would do better than another, the only patent result obtained being 
the utter failure of the Sea Island seed. ‘The report closes by stating 
that “some seed has been given to an overseer who works in the 
forests, and who is anxious to try an experiment of his own on a 
larger scale, to see whether the plant will thrive with a minimum 
amount of labour spent upon it, and thus be made remunerative.” 
We should have thought the Government, if it did anything at all 
in the matter itself, would have done it on a larger scale, and taken 
@ great deal more pains to ensure the success of what it did under- 
take. Judging from the proceedings of Government in the present 
case, from its own report of a very meagre experiment, that ex 
riment clearly tailed from the want of precautions most casential to 
secure any chance of success, and without which failure might have 
been looked on as certain.— Bombay Gazette, . 








THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Iron Trave or tHe Past Week: Decreased Make: Accession 
of Orders— Rumovrep Apvance oF Prices NEXT PRELIMINARY 
Meetinc—Tue Pupprers’ Starke: Contest to be Prolonged: The 
Advance given by one Works to be Withdrawn: Notice to Leave given 
elsewhere — Coat Trave: Want of Activity — News Items ror 
Cotuiery Proprietors — GENERAL MANUFACTURING TRADES: Ac- 
tive Condition—A Race Curp—A Portaste Gas Furnace—Bank- 
RUPTS AND TrapE Items—BankinG AND Wacon CoMPANIES — 
Workmen’s Presentation T0 Mr. Wnricut oF THE CARRIAGE 
Works —Coventry Tkape: A New Branch of Industry—StEax 
Cuntivation : Public Meeting in Worcester — Accipents: Serious 
and Fatal. 


Tuts has been an unsatisfactory week for the ironmasters of South 
Staffordsbire. At many of the works there was no puddling done 
during the first three working days, owing chiefly to the vccurrence 
on Tuesday and Wednesday of the Wolverhampton races, but in 
part also due to the heat of the weather. This last cause has been 
more potent during the strike than for some summers past, because 
of the readiness of the men who remain at work to find some 
excuse for increasing the inconvenience of their employers; and 
their employers are not forward to remonstrate to the extent that at 
other times they certainly would. During the time the work has 
been suspended orders have continued to arrive, some of which have 
been accepted while others have been declined ; therefore specifications 
have accumulated on the books of makers. The demand runs chiefly 
upon plates and sheets. For the heavier descriptions of plates some 
good orders have recently been executed for Russia, for which 
country also rolls are being made in South Steffordshire, for the pro- 
duction, by the Government of the Czar, of armour plates. The 
Association houses are obtaining best rates for most of the iron that 
they are sending away ; but second-rate makers are unable to get, 
as arule, much more money than they were receiving at the begin- 
ning of the quarter. There is a rumour current to the effect that, at 
the next Preliminary Meeting, the trade will declare a rise of £1 a 
ton, and then give the rise of wages the men on strike are demand- 
ing, but the prevailing condition and near prospects of the trade 
must be much more satisfactory than they are now before such a 
rumour can be regarded as likely to be fulfilled. 

The strike will probably be prolonged beyond the next Prelimi- 
nary Meeting if the men’s demand should not be conceded, for the 
promoters of the strike asseverate that the men will not return to 
work with autumn, and the subscriptions upon which the men on 
strike live are certainly increasing. Last week the sum available 
for distribution amounted to £275. Contributions are being 
forwarded from most parts of the kingdom; and the subscriptions 
from the ironworks in this district are now larger than heretofore. 
But they have not yet reached figures that would infer that the men 
at work are making sacrifices on behalf of their fellows who are 
fighting their battle. The money that is received comes not alone 
from ironworks’ operatives and miners, but also from anchor 
smiths, railway carriage builders, glags cutters, and carpet 
weavers. There is reason to conclude that the example 
set by Messrs. Hingeley and Smith, who have given their 
men the advance, will not be followed by other employers, 
for we learn that if they have not already given their men 
notice of their intention to discontinue the advance they are about 
to give such a notice. Nevertheless, the men are not discouraged, 
as may be assumed from the fact that, on Monday last, the puddlers 
in the employ of Messrs. Grocutt and Sons, of Bilston, gave their 
masters notice of their intention to leave in a fortnight if the rise 
should not be given. The same men gave a similar notice some 
time ago, but they were then induced to withdraw it. On this 
occasion they have given their notice on an illegal day, but they 
refused to take it back. Much inconvenience and loss will have to 
be submitted to by the ironmasters of South Staffordshire before 
this serious disagreement will terminate. 

The coal trade continues dull, and has, if possible, decreased in 
briskness. Ironstone is still in good request at the prices last 
quoted, and labour is tolerably well employed. 

A prospectus has been issued of the Export and Inland Coal Com- 
pany, with a capital of £100,000, in shares of £10 each. 

Efforts are being made to increase the provident habits of miners 
of North Staffordshire, and a meeting was a few days ago held there 
with that object in view. During the proceedings one of the speakers 
referred to the fact that in this country there are about 8v0,0U0 
miners with about 1,500,000 people depending upon them, that of 
this number there was 1,000 killed annually, and 10,000 more or less 
injured by their occupation ; that twenty-seven years was the average 
of a miner's life; thata miner's wife became a widow fifteen years 
sooner than an agricultural labourer; and that 68 per cent. of miuers 
in excess of general population died annually in consequence of the 
impure atmosphere which they were compelled to breathe. 

A curious point, and one of some interest to miners generally, 
was, on Monday last, raised at the Madeley County Court. A 
collier employed at one of the pits in the neighbourhood sued a 
charter-master for non-payment of 7s. wages. The plaintiff's case 
was that the defendant wanted him to work in a place 5 yards high, 
4 yards wide, and 5} yards lovg, where there was not a stick of 
timber. Refusing to risk his life in this manner, his wages to the 
amount of claim had been stopped. As, however, the plaintiff 
admitted that he only applied to the defendant for timber, and as, 
according to the 40th colliery rule, he should have made application 
to the colliery office, the action was unsuccessful, 

On Friday morning an accident took place at one of the pits in 
Messrs. Nuck, Wood, and Nock's colliery near Dudley, by which two 
men were seriously injured. ‘The cause of the accident is found in 
the fact that, while a skip filled with coal was being drawn up an 
incline at the bottom of the shaft, the chain by which it was attached 
to the engine snapped. In consequence, the vehicle ran back, and in 
its course knocked down the two miners, 


Another pit accident, from supposed carelessness, is reported on 
Saturday last at one of Messrs. Bradley’s pits near Dudley, where a 
man, having fired a blast, did not take the necessary precautions to 
get away, and, in consequence, sus'ained such severe ix juries that he 
will, it is feared, entirely lose the sight of one eye. 

‘vrade generally in Birmivgham, Wolverhampton, and their 
localities, has not, within the last fewdays, undergone any perceptible 
change. In the first-named town almostevery branch is in tolerable 
operation ; and if we except the fancy departments, no considerable 
complaints are now heard. In Wolverhampton and its neigh- 
bourhood the lockmakers are well employed, and the tin-plate 
workers are in a similar position, and only on the part of japanners 
is slackness complained of. The proprietors of large works at Wed- 
nesbury are weil supplied with orders; the saddler’s ironmongers 
of Walsall are slightly better off in this respect than was the case a 
few weeks since ; at Darlascon, labour is in good request; the casting 
trade is brisk; and idleness on the part of the hollow-ware manufac- 
turers at Westbromwich is needless. 

Of the fact that the manufacturing silversmiths of Birmingham are 
able to produce a work of art of a superior description, we have 
sufficient proof in the race-cup recently won at the Wolverhampton 
races, and which was furnished by Messrs. G. R. Collis and Co. 
The vase, which is formed of silver, and weighs 20Uoz., consists of a 
simply-designed bowl-shaped centre, with ornamental handles. The 
cover is surmounted with the figure of a race-horse and rider, 
flanked on either side by two emerging horses, which appear to be 
springing forward. Beneath the centreofthe vase, and forming the 
foot of it, is a cluster of four spirited sea-horses, rampant. ‘he 
whole of these animals being wrought in dead silver, an effective 
relief is given to the richly-burnished body of the cup, which is ornal 
mented with embossed floral — A hand tagon pedest 
adds considerably to the effect of this piece of workmanship. 

A fall in the price of tin to the extent of £3 per ton on common 
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block tin, and £4 on refined, that was declared in this district on 
Monday last, has not taken the trade by surprise ; and we have not 
heard that it has stimulated transactions to any marked extent. 

A new portable gas furnace has recently been invented and 
patented by Mr. W. Gore, of Birmingham, and, judging from 
expresed opinion, it would appear that the invention is likely to 

rove of the utmost practical value toa large number of manufac- 
turers in that town. The general features of the furnace are as 
follows:—It produces a white heat by means of ordinary coal gas 
and atmospheric air without the help of bellows or tall chimney, 
and the melted substances are at all times perfectly accessible with- 
out chilling them or interfering with the action of furnace, and if 
the crucible breaks the melted substances fall, without loss or injury, 
into a dish beneath. The furnace is simple in construction, safe in 
use, portable, requires no brickwork erections, and may be used in 
any situation where gas is available. It is set in action simply by 
lighting and adjusting the gas omy | as in an ordinary gas lamp, 
and requires no further attention. It consists essentially of two 
open cylinders of fire-clay, one within the other, the outer one being 
much thicker and a little taller than the other, and a gas burner of 
very peculiar construction placed at the bottom of the interior cylinder. 

The crucible is supported inside the interior cylinder, near the top, 
by three projecting pegs of fire-clay, forming part of that cylinder. 
The outer cylinder is covered by a movable plate of fire-clay, which 
bas a hole in its centre for the introduction of crucible and material, 
that hole being closed by a clay plug, with a small hole in it for 
stirring or examining the melted substances. The burner consists of 
an upright metallic tube, open at both ends, deeply corrugated at its 
upper end, so as to present the appearance of a star of numerous 
radiation, and the corrugations diminish gradually to nothing at 
about half the length of the burner downwards. Gas is admitted 
into the lower end of the burner by a common gas tap; it there 
mixes with a large quantity of air, and the mixture rises upwards. 
The flame commences at the top of the burner, and burns with great 
intensity within the inside cylinder to the height of the crucible; 
the heated products of combustion pass over the top edge of that 
cylinder, then downwards between the two cylinders, and into the 
chimney through a hole in the side of the outer cylinder near the 
bottom. The outer cylinder is enclosed within a dhest-toon casing, 
which has a chimney 6ft. high attached to it, and is sup- 
ported upon three iron legs, making the whole apparatus port- 
able, and capable of being used either in a workshop or in the 
open air, as may be desirable. The various clay portions of the 
furnace may be used without injury to its action until they are com- 

letely worn out, and the arrangement is such that they may then 

replaced by new ones with perfect facility. Several sizes of this 
furnace are manufactured. The first and Hest size cx 
33 cubic feet of gas (value seven farthings) per hour, and is suitable 
for assayers, jewellers, analytical chemists, experimentalists, 
dentists, and others. It is capable of fusing 8 oz. of copper or 6 oz. 
of cast iron. Copper begins to melt in it in about twelve minutes 
from the time of lighting. The second-sized one consumes about 
twice that quantity of gas, and is suitable for a great variety of 
practical persons who require to melt small quantities of gold, 
silver, copper, German silver, brass, cast iron, glass and other 
substances, or require small crucibles heated to bigh temperatures. 
It is capable of melting 45 oz. of copper, or 40 0z. of cast iron, and 
when fully heated it melts one pound of copper in eight minutes ; 
copper begins to melt in it in about twenty minutes from the time 
of lighting. We understand that a still larger size, estimated to fuse 
upwards of 500 oz. of copper, is being constructed. 

Messrs. John and William Henry Evans, brass candlestick and 
bell-founders of Birmingham, have recently dissolved partnership. 

The Coventry ribbon trade continues in about the same state as 
when we last reported. Possibly, however, it may be slightly 
better. The majority of the factory hands are still out of employment. 
The North Warwickshire Worsted and Woolen Spinning and 
Weaving Company is now fairly launched, and from the wealth and 
influence of those who are supporters of the project there is no 
doubt but the requisite capital will be obtained. Lord Leigh is the 
chairman of the board of directors, and the company proposes to 
raise a capital of £25,000. 

In a list of bankrupts recently published we notice the names of 
Messrs. Wm. Sansome, ribbon manufacturer, of Coventry, and 
Thomas 8. H. Lowe, gas-fitter, of Birmingham. 

The recent establishment in Birmingham of a working men’s 
club bas induced a project for the formation in the same town of a 
club for clerks and istants. A c¢ ittee have, we understand, 
been appointed to consider the necessary steps to be taken. 

At the anuual meeting of the Birmingham Town and District 
Banking Company held on Tuesday last, it was shown that, after 
every expense for the year had been met, there remained a nett 
= of £19,184 2s.; out of this a dividend and bonus was paid in 

arch last of 7s. 6d., and 2s. 6d. per share, amounting to £9,000, 
and a similar dividend for the last half year was now resolved upon. 
The present paid-up capital of the company is £90,000 and the guar- 
antee fund £7,000. 

The directors of the Wolverhampton and Staffordshire Banking 
Company have declared a dividend of 5s. per share, free of income 
tax, for the half year ending the 30th June last.—At the recent annual 
general meeting of proprictors of the Midland Bank a satisfactory 
report was read, and a dividend of £4 per share for the half-year 
ending the 3Uth June was declared. 

The half-yearly report of the Midland Wagon Company, to be sub- 
mitted to the ting on Wednesday, the 19th instant, congratulates 
the shareholders upon the favourable results of the operations of the 
company. In comparing the results of the six months’ transac- 
tions with those of the previous half-year, it will be found that the 
revenue has increased from £24,740 to £26,673; and the nett profit 
from £9,236 to £9,649. The stock of wagons has increased from 
4,953 to 5,179 ; while the reserve fund has increased from £77,721 
to £88,274. The bad debts are again light. The large sum of 
£11,367 4s. has been added to the renewal fund, being an increase 
of £1,353 on the amount so appropriated last half year. The balance 
at the credit of revenue, including the reserve carried forward, is 
£11,708 193. 1d. A dividend at the rate of 10 per cent, with a 
bonus of 12s. 6d. per share on the «rdinary shares, and a propor- 
tionate bonus on the amounts paid up on the new shares, are 
recommended. The accounts show that, after the payment of 10 
per cent. and bonus of 12} per cent. and the entire liquidation of 
preliminary expenses, the sum of £3,126 10s. is carried over to 
reserve of revenue. The profit of the half-year is, therefore, in fact, 
equal to 15 per cent. 

A prospectus bas been issued of the North-Western Railway Rolling 
Stock and Plant Company, with a capital of £100,000, in shares of 
£10 each. 

We have to record a pleasing instance of the good feeling existing 
between an employer and his men. On Friday evening last the 
workmen formerly in the employ of Messrs. Wright, who, until 
recently, were the proprietors of Saltley Railway Carriage Works, 
presented to Mr. Jos. Wright, the senior partner, a handsomely- 
designed silver candelabra. ‘Lhe present was, of course, suitably 
acknowledged. 

Not one of the least pleasing characteristics of the present age of 
railway travelling is the frequency with which excursions to 
different places of interest are got up specially for the benefit of the 
working classes, and in this respect the Black Country district is, as 
might be imagined, tolerably well favoured. On Monday last the 
excursionists who have joined the working men’s Paris trip move- 
ment started from Birmingham, Wolverhampton, and other towns 
in the district, for the French capital, where they intended to remain 
for some days. 

On Thursday week the new branch lines of the London and 
North- Western Railway,from Wednesbury to Darlaston and Tipton, 
were inspected by Col. Yolland, H.M. Inspector of Railways. The 
day of opening is not yet fixed. 

short time since a man employed at the works of Messrs. 











Grocutt, near Wolverhampton, by some accident got his leg entangled 
af machinery, sustained fearful injuries, and died a few days 





At the Warwick Assizes, a few days, ago a commercial traveller, 
who had some time before met with an accident, by stumbling over 
some large pieces of timber which had been negligently left on the 
platform of the Paddington station of the Great Western Railway, 
obtained a verdict for es to the amount of £400. 

A short time since a watchman, employed at the Hanley goods 
station, was endeavouring to cross the line by passing between the 
wagons attached to an or when the train slightly moved and 
he was crushed and killed. Carelessness, the bane of railway as 
of all management, is here apparent. 


NOTES FROM .THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverPoot: Mersey Docks and Harbour Board: The Institution of 
Mechanical Engineers: Liverpool Geological Society: A New Rail- 
way Brake—Norrouk Estuary Company: Report of the Engineers 
—tenen-Esaenan Raiwar: Progress of the Undertaking— 
Strate or Lancasnire: The Public Works Loan Act—Awn Iy- 
venToR Sutne For £20,000 ann Recoverine a SaiiurnGg—Ral.- 
way Parocress in Lancasnire AND CHESHIRE—Stare or TRADE: 
Sheffield—Steam Fire Enoine axp Fme Atarum Trias at 
Mancuesten—Nortuern Matters: Exports from the Tyne: The 
British Association: New Screw Steamer for Australia: Tele- 
graphic Time Gun Experiments: Middlesbro'—Scortaxv: The Pig 
Iron Trade: Steamer for the West Indies: Prizes for Engine-keepers. 

Tue Mersey Dock Board, at its last sitting, accepted an offer of 

Messrs. Armstrong and Co. to supply four bridges for the Birken- 

head docks, with hydraulic apparatus for ing and ing the 

same, at a total cost of £19,586. In moving the acceptance of the 
tender, Mr. Brocklebank said the construction of the bridges communi- 
cating across the Morpeth dock entrances was part of the work 
which was necessary for them to complete their undertaking on the 
other side. Mr. Boult remarked that there was one question which 
appeared to him important with reference to the railway bridges 
across the Egerton dock. A conference, as the Board was aware, 
had been held between their engineer and the engineers of the rail- 
way companies with reference to their land on the South Reserve. 

He said the conference was to consider the best means of passing the 

traffic from one side of the Egerton dock to the other. That, in 

short, was the question. They might spend £15,000 or £20,000 in 
making those bridges, which might be very necessary and very 

roper, but he thought before the expenditure was confirmed the 

bri ges ought to be approved of by the railway companies. In 
answer to the chairman, the engineer said the plans for the bridges 
had not been submitted to the railway companies, as there was no 
great question for them to decide. ‘The Board provided two roads 
on each bridge for the heaviest class of railway traffic, and they had 
the most facile means of opening those bridges, which be presumed 
would be all the railway companies could possibly require. It was 
stated in a discussion with reference to accommodation for the Great 
Eastern that the “ big ship” paid £206 in rates every time she lay in 
the stream. Attention was called by Mr. Forwood to an application 
which had been made for a berth for a new steam-packet company. 
He said it was clear that the only answer the committee could give 
to the applications of uew steam-packet companies for appropriated 
berths would be that they had no suitable acc¢ dation, ‘The 
question was fast coming upon the Board for serious consideration, 
\rhether the work on the Liverpool side for the development of the 
steam trade was to keep stationary. There were two companies 
already projected, and when the American trade should be renewed 
there was to be another line of steamers. As a member of the 
docks and quays committee, he could see it would be impossible to 
satisfy the demands that would be made for the accommodation of 
that vast increase of trade. He thought it was time the works com- 
mittee should consider whether the matter was to remain in that 
state. The chairman urged that it would be impolitic, and he should 
be individually opposed to going to Parliament for additional 
accommodation for the steam trade until they could have the sup- 
port of that trade and an anxious application from them for further 
accommodation. It was thought by a good many of the members 
that they had a great deal of work on hand, which would occupy 
much time and involve the outlay of one million of money betwixt 
the docks on the other side, the warehouses, and the Herculaneum 
docks, &c., and it might, therefore, not be advisable to go to Par- 
liament during this session unless there was a very great necessity 
for it. Mr. Littledale said they should let the Birkenhead docks be 
fairly opened and tried. He believed of all places in the world it 
was the best fitted for the steam trade. An application was read 
from Messrs. Vernon and Sons, asking the terms and conditions 
upon which they could have about 30,000 square yards of land on 
the North Reserve for shipbuilding purposes. ‘T'he communication 
was referred to the works committee, Mr. Littledale remarking that 
there was a great quantity of land on both sides, and he thought it 
would be best to advertise it to be let. 

The meeting of the Iustitution of Mechanical Engineers held at 
Liverpool, passed off very successfully. It would be futile to 
attempt to give even a résumé of the papers read, and we may, 
perhaps, publish one or more of them in extenso, but we may note 
some of the features of the excursions made by the gentlemen who 
attended what they must have considered a very interesting meeting. 
Yesterday week a special train, placed at the disposal of the Institute 
by thekindness of the London and North-Western Railway Company, 
left the Lime-street terminus, andat a few minutes past eleven reached 
the Ravenshead Plate Glass Works, at St. Helens. Each process in 
the manufacture of the immense plates of glass turned out by the 
British Plate Glass Company was exhibited by the principal manager. 
The principal building bas a high open roof, with pointed arches, 
resembling the naveof a cathedral. The molten glass was viewed by 
means of dark blue glasses, fixed in hand-frames, for the protection of 
the eyes and face from the glow and heat of the furnaces. One of 
these cisterns, as they are called, was emptied, and sheets of glass 
were rolled in the presence of the party by means of ponderous 
rollers, applied the moment the vitreous mass was poured upon the 
iron table over which the roller moved. Each of these sheets was 
7ft. 2in. wide, and about 14ft. in length. As soon as the roller had 
passed over, it wasconveyedaway on a tram, and thesheet was rapidly 
slid into an annealing oven, there to remain for at least four md 
Other plates, which had been properly annealed, were withdrawn 
from adjacent ovens, cut into squares with a diamond, and wheeled 
off to undergo the subsequent processes. One of these plates weighed 
4 cwt., the fluid material, when poured upon the table, being nearly 
5cwt. The smoothing is performed by the glass being placed upon 
large discs, revolving with great velocity beneath rubbers. Women 
then smoothe the sheets further by hand Jabour, and afterwards the 
polishing is effected by machinery. After the final process, the 
sheets are cut into various sizes and packed. At noon the 
train went on to the Kirkless Hall Ironworks, the memn- 
bers glancing, as they passed, at the wagon works of the 
London and North-Western Railway Company, where 21 wagons 
are made every week, and 15,000 repaired every year. At 
the Kirkless Hal) Ironworks and Collieries every attention was paid 
to the party, who went through the smithy, the fitting shop, in- 
spected the coal pits and the mechanical appliances incidental to 
them, and (the charge of one of the blast furnaces having been kept 
in readiness for the visit) viewed the casting of 312 pigs of hematite 
iron. From this place the train leftat half past two for the Hindley 
Collieries, at the invitation of Messrs. Pearson and Knowles, the 
proprietors. Mr. Pearson and his son chaperoned the visitors through 
one of the largest pits, 320 yards in depth. Much regret was ex- 

ressed at the melancholy event which prevented the attendance of 

r. Knowles, who planned the extensive underground workings— 
the death of Mrs. Knowles. The party tnvuseed abouts a mile anda 
half of the workings. ‘The passages are not high enough to admit 
of a person of ordiuary stature walking through them erect, but they 
are unusually dry for a coal mine, white-washed for some distance, 
and, to the point were safety permite, are ill with gas, 
forced down the pipes from the surface. On mt Beet aad 
of the London and North-Western Bailwey Oompeny at Orewe were 
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visited, their chief features being explained by Mr. Ramsbottom, 
engineer-in-chief to the company. The meeting of the institution 
next year will take place at some town in the north. 

The second periodical meeting of the Liverpool Geo Society 
took place on Friday at Wigan, the proceedings consisting chiefly of 
an inspection of the coal workings and strata in the district named 
In the first instance, the party were conducted to the Douglas Bank 
Mine, which is now in course of construction by Messrs. Case and 
Morris,and under whose liberal invitation and courtesy the company 
were indebted for the very le proceedings of the day. Having 
inspected the Douglas Bank Works, company were conveyed to 
the Rosebridge Collieries, at Ince, which may be said to be one of 
Messrs. Case and Morris’ model mines. They were here shown the 
sections of the different workings under the superintendence of Mr. 
Bryham, the manager, who explained to them the geology of this 
portion of the Lancashire coalfield, and the general mechanical 
appliances for conducting the mine. Leaving that portion of the 
company’s establishment, the visitors repaired to one of the work- 
shops, where the preparations for the descent were made; the 
entire party descended the mine, and during a period of more than 

two hours, were engaged in an interesting survey of its wonderful 
properties. 

A working model of a railway train, intended to illustrate the 
action of a new brake, has been on view in Liverpool, having been 
coustructed by Mr. E. P. Houghton, of Seel-street. The model 
consists of eight carriages and a locomotive working ov a railway 
30ft. in length. Mr. Houghton starts by insisting that every car- 
riage in a train, whatever number there may be, shall be furnished 
with a brake to lock its wheels. The next feature in Mr. Houghton’s 
invention consists in the fact that all the breaks on all of the 
carriages shall be connected by connecting rods, and held together 
by couplicg-chains, similar to the coupling-chains which at 

resent link the different portions of the train together. 

‘he connecting rods are each furnished with a spiral spring 

in its central portion, by which all jerking or abrupt action 
is prevented in working the apparatus. Another important feature 
of this invention is that the connecting rods are allowed to move 
upwards or downwards to a considerable extent in a sort of slotted 
suspension hooks, so that ample provision is made for connecting 
carriages which differ in the height or the diameter of their wheels; 
and, further, that each individual brake throughout the 
whole length of the train can be brought into immediate 
operation from either, or from both of the ends, This latter object 
is provided for by placing a shutting lever in the guard's van at the 
fore part, and another iu the luggage van at the after part, the 
working of either of which, by stopping the carriage to which it is 
immediately applied, tightens the coupling chains of the brake con- 
necting rod in ont of or behind it, as the case may be, and so 
applies the brake of that carriage to its own wheels, which, again, 
in its turn, checks the speed of the one next to it so rapidly as to be 
simultaneous all through the train, all shock or abruptness being 
effectually guarded against by the equalising power of the spiral 
spring working on the central portion of the connecting rods, as 
anole stated, and so on till all the carriages in the train are com- 
pletely checked. ‘he working of this system of brake application, 
as exhibited in the model, is satisfactory. 

Sir J. Lennie and Mr. Fowler have celivered the following report 
to the directors of the Norfolk Estuary Company :—“ The damage to 
the North Enclosure Bank —_— gale of December last has been 

increased 


made good, and the bank has been considerably raised 

in strength besides having been protected at the most liable 
to injury with a substantial covering of heavy from the 
Snettisham quarries. The repairs of the Babingly 5! Bank are 


in progress. The bank is also being raised and strengthened, and is 
receiving a liberal coating of the same kind of stone, so as to enable 
it to resist the heaviest storms. Bentinct’s Bank has been thorough! 
repaired with clay and with large stone, which will afford a muc 
more effectual and durable age than chalk. This stone has 
been obtained by means of the facilities for carriage afforded by the 
Lynn and Hunstanton Railway, which has been recently opened for 
traffic. Admiral’s Corner Bank has also been repai All other 
banks in charge of the company are in a good state of repair. The 
slupes of the New Cut continue to be scoured away, but without 
detriment to the navigable channel. The accompanying plan bas 
been prepared in accordance with your instructions. It will be seen 
that there has been a great increase of samphire ground and green- 
marsh, both on the east and west sides of the Estuary; and we wish 
to call yonr particular attention to that portion of it within the 
Babingley Shelter Bank, as showing how completely that bank has 
answered the purpose for which it was designed.”"—-Sir J. Rennie 
informed 4 shareholder at the late meeting of the compauy that he 
thought it would be possible to take in some land in two years. 

The North-Eastern Railway continues steadily to expand. On 
Friday, the directors let the construction of the Market Weighton 
and Beverley section to Mr. T. Jackson, of Eltham Park, Kent. The 
works, which extend over ten miles, are to be completed in two years, 
when the present long detour between Hull and Beverley and York, 
via Selby and Milford, will cease. It appears that the gross receipts 
of the system for the half year ending June 30 were £1,060,623 and 
the working expenses £491,505, leaving a balance of £569,118 
available for interests and dividend. The traffic shows an increase 
for the past half-year of £68,112 over the corresponding period of 
1862. ‘Uhis increase is spread over the three departments of traffic, 
but it would have been more satisfactory if the receipt of this addi- 
ndication of a 


| general revival of trade after the severe depression experienced last 





year. A considerable portion of the increase may be attributable 
to the opening of new lines, and to the construction of new works 
to develope the trade of the district. The statements and receipts of 
expenditure show that the revenue of the past half-year has not 
reached the amount received in the corresponding half of 1861 by 
£24,312, although since that time twenty-seven miles of new line 
have been opened. On those lines and other works there has been 
expended between January, 1861, and January, 1863, the sum 
of £1,040,704. Some of these works are still unfinished, and are, 
therefore, unproductive; but the greater has beeen spent on 
lines, rolling stock, warehouses, &c., which have been in use and 
have contributed to the revenue of the past half-year, so that the 
general result of the half-year’s working shows that, with the addi- 
tion of new lines, and with increased facilities for traffic in all depart- 
ments, the depression still existing in some branches of trade has 
been such as not only to stop the usual progressive increase, but to 
keep the receipts at a lower point than they were in 1861. The 
necessary issue of new capital has caused an increase in the prefe- 
rence dividends and interest of about £12,000, compared with 
1862; and the additional train mil (314,440 om consequent 
ou the opening of new branches, and the partial revival of trade, has 
snntestally added to the working expenses of the halfyear. In addi- 
tion to this increased expenditure, the altered mode of treating the 
cost of renewal of way has operated for the first time in the past half 
year, it having been resolved to charge a renewal to the first half 
instead of wholly to the second, and accordingly a sum of £11,293 
has been charged in the half year ending June 3v. 

The tide of Lancashire distress, long on the ebb, appears again 
likely to set the other way. In the week ending August Ist there 
was an increase of 1,299 in the number of persons relieved, in the 
twenty-seven unions coming under Mr. Commissioner Farnall’s 
jurisdiction. As compared with December 6, there is a decrease of 
126,048 ; but as compared with the corresponding week of 1861 there 
is an increase of 96,510. At a meeting of the Ceutral Executive Relief 
Committee, held at Manchester, ou Monday, Mr. Rawlinson, C.E., 
reported the extent to which Lancashire towns had decided on 
availing themselves of the Public Works Loan Act of last session. 
Mr. Rawlinson stated that a bona fide application had already gone 
up from Preston for something like £50,000. At Blackbur it was 
resolved to apply for about £75,000, and that was merely a first 
instalment. He knew also that application would be from 
Wigan for £35,000; from Bolton for £50,000; from Stock for 
£50,000 ; from Oldbam for £50,000; from Asbton for about 000 ; 
from Burnley for £30,000; from Glossop for £8,000; from Denton 
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for £3,000; from Dukinfield for £8,000; and from Rcchdale for 
£30,000. These were small items, but he had no doubt 
about the whole million and a half being applied for before 
the middle of autumn. Then as to the requirements that 
the Poor Law Board would make. First of all, the applicants 
for loans would be required to state to them the population 
of the district, the present rateable value, the local debt, if any, 
the income arising from any portion of that debt, also a distinct ac- 
count of what they wished todo with themoney, underseparate heads, 
whether for public or private improvements. The money would be 
advanced by instalments, and the board would then get monthly or 

uarterly returns of the number of men employed, the number of 
p rae A operatives included in thern, what they were doing, and 
whether paid by piecework, the rate of pay, and the men’s earnings. 
At Blackburn the works recommenced are as follows.—Sewer- 
age and other works connected therewith, for a length of 16,389 
yards, at a cost of £11,750; together with £2,000 for 
private drainage; paving and flagging of 20,791 yards of 
streets, at a cust of £54,101, the principal portion of which 
are streets not yet declared highways ; the pitching of the bed of the 
river, and widening and improving Darwen-street, Whalley Banks, 
and Eanam Bridges, at a cost of £5,038; making a total estimate of 
£78,300, £52,432 of which is to be repaid by private property 
owners. ‘The rateable value of the borough is £145,000. Oldham 
is aiming at a public park besides drainage works. 

A curious case came on for hearing at the Sheriff's Court, Notting- 
ham, yesterday week. An action was brought by Mr. Shephard, a 
lace manufacturer in Nottingham, to recover of Mr. Cashin £20,000, 
the amount of damages sustained by a detention of the plans of an 
engine. The plaintiff had, as he alleged, spent a deal of time in 
constructing and inventing a “ great atmospheric engine,” which he 
anticipated would become one of the greatest inventions of the day. 
The apparatus, plans, &c., cost the plaintiff £500, and when the 
affair had been so far carried on, he made the acquaintance of the 
defendant Cashin, a civil engineer, residing at Fulwood Park, near 
Sheffield. The plaintiff entrusted the plans to his care, and he 
refused to give them up. He then induced Mr. W. Chapman, the 
Sheriff of Nottingham, to examine the engine, and represented to 
the Court that that gentleman stated he would give £20,000 for it. 
The pliintiff, however, was unable to sell in consequence of his 
plans being detained by the defendant. Mr. Chepman, on being 
called for the plaintiff, declared that if he had said anything about 
giving £20,000 for the engine it was merely in jest. He denied, how- 
ever, having said anything of the kind. The jury found a verdict 
for the plaintiff, with 1s. damages. 

Various secondary railway undertakings are making steady 
progress in the Lancashire and Cheshire district. At the half-yearly 
meeting of the Stockpock, Timperley, and Altrincham Junction 
Railway Company, the engineer (Mr. J. J. Mawson) reported that 
the works of the line were progressing favourably. ‘Che brickwork 
of the Portwood viaduct was nearly completed, and the iron bridge 
work was ready, and partially erected. Part of the foundations of 
a large bridge over the Mersey was built above the water level, and 
the works upon the whole of the land in the possession of the com- 
pany were in an advanced state. A portion of the permanent way 
was ready, and would be delivered in the course of a week. The 
Cireat Northern (Cheshire Lines) Bill had been passed by Parliament, 
upder which the Great Northern Company would subscribe, with the 
Manchester, Sheffield, and Lincolnshire Company, the capital 
necessary for the completion of the line, the two companies having 
equal rights and privileges in all respects over the line when made. 
By this Act the capital of the company had been increased by the 
sum of £126,666, to meet the increased cost of land and works 
beyond the original parliamentary estimates. ‘The works for the 
new station at Stockport had been let, and would be vigorously pro- 
ceeded with. At the meeting of the Cheshire Midland Company the 
report stated that the capital had been increased by the sum of 
£56,666, the amount authorised by the original Act having been 
found insufficient tocomplete the works of a double line of railway 
with proper and convenient stations. Mr. J. Mawson, the engineer, 
had reported that the whole of the general, the accommodation, and 
the station works on the line were completed, and had been in 
working for some time. The line from Knutsford to Northwich 
was opened for public traffic on the Ist of January, and under the 
agreement with the Manchester, Sheffield, and Lincolnshire Company 
the shareholders became entitled to a dividend upon theircapital after 
the rate of 4} per cent. per annum, which amounted to the sum of 
£787 1s. for the half year ending June. Thus, although the 
Manchester, Sheftield, and Lincolnshire gets little or nothing for its 
ordinary proprietors, it serves to keep afloat a number of other little 
lines, which it will doubtless absorb some day. At the half yearly 
meeting of the Marple, New Mills, and Haytield Junction Railway 
Company, the directors’ report showed that £21,860 had been ex- 
pended during the past half-year, making the total expenditure on 
capital account £80,521, The portion of the line from Marple to 
New Mills was proceeding steadily, but not at any great speed. 
Mr. Blackburn, the engineer, said that the directors were inélined 
to keep the work back a little, rather than press the coutractors to 
— with it very rapidly, Even with that state of things, the 
ine would be opened within a very short time of the date originally 
expected. 

The home trade of Sheffield has slightly improved. The conti- 
nental trade, as a whole, is not very active, but more orders have 
come to hand of late from France and Russia; the Germans are 
still taking Sheflield goods in satisfactory quantities, while from 
Italy and Switzerland there is a steady although nota large demand 
for steel and tools. The American orders for war materiel show no 
diminution at present, and the demand for goods on Canadian ac- 
count shows a tendency to increase. ‘The edge tool trade continues 
moderately active. 

A public trial of the American steam fire-engine took place at 
Manchester yesterday week. ‘The experiments commenced at noon, 
and were conducted by Mr. Tozer, superintendent of the local fire 
brigade. To have equalled some of the results obtained three or 
four hand engines, worked by 120 to 140 men, would have been 
required. At twenty-one minutes past twelve o'clock the boiler 
fire was lighted, in thirteen minutes steam was at 40!b. pressure, 
and the engine, under the charge of Mr. Juckett, commenced 
working, with the results shown in the following statement :— 


Four lengths of hose, each 3*7}{t. long, attached to the engine, to 
which four } jets were affixed, 
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A 1}-in. jet projected a vertical column of about 180ft.; while two 
jets, 14in. each, attained an altitude of about 14/ft 

The engine worked three hours in a satisfactory manner. A trial 

also took place at the same time of Neild and Hopkinson’s patent 

fire alarum, ‘Lhe apparatus consists of a powerful bell alarum 

worked by a weight, the hammer of which is governed by a slanting 

tube beneath, resting upon a central pivot. and containing mercury, 








| Newcastle, and other gentlemen. 


| branch. 
ceeded to make the experiment, in the presence of Mr. Glynn, the 


retained at the upper end by a fusible alloy, which, melting at a 

iven temperature, allows the mercury to run down and over- 

lance and tilt the tube, thus liberating the alarum, which 
continues to sound until the weight has run down. To re-set 
the instrument when the tube has cooled, it is necessary only to 
turn it half round on the pivot, and wind up the weight. The 
instrument may be hung upon a nail near the ceiling of any 
room or corridor ; and whenever from any cause the air in the 
immediate neighbourhood attains a temperature above summer heat, 
the alarum rings an impatient peal of about two minutes duration. 
The alloy prepared for use in this climate melts at a temperature of 
90 deg., but separate tubes can be supplied for any required tem- 
perature from zero upwards. The tubes being hermetically sealed, no 
change can take place from oxidation, but the alloys will remain 
equally sensitive for years. ‘The coustruction of the mechanical 
portion is simple, while, in appearance, the apparatus is sivnilar to 
the common alarum bell and spring attached to the doors of offices 
and shops. 

To turn to the North we may note that the exports from the Tyne 
last week comprised 46,893 tons of coal, 2,482 tons of coke, and 
19,135 cwt. of iron. ‘These figures show an increase of 5,886 tons 
in the shipments of coal, of 1,310 tons in the shipments of coke, and 
of 13,351 cwt. in the shipments of iron. It appears from the pro- 
ceedings of a meeting of the local general committee of the committee 
for conducting the approaching meeting of the British Association at 
Newcastle, that the programme of the proceedings has been arranged 
as follows :—Wednesday, August, 26—General committee meeting, 
at the Literary and Philosophical Society, at 1 p.m.; Inaugural address 
by the President, in the New Town Hall, at 8 p.m., in the evening. 
—Thursday, August 27 : Section committee meetings at 10 p.m.; sec- 
tion meetings at 11 a.m.; exhibition and soiree, in Central Exchange 
News Room, at 8.30 p.m.—Friday, August 28: Gun experiments, at 
Whitley, by Sir W. G. Armstrong, at 9 «.m.; section committee 
meetings, at 10 a.m.; section meetings, at 11 a.m.; evening 
lecture, in the New Town Hall, at 8.30 p.n.—Saturday, August 29: 
Section committee meetings, at 10 a.m.; section meetings, at 
11 a.m.; excursion to Canobie, Riccarton, and Kielder, under the 
guidance of the Northern Mining Institute; excursion to Sunder- 
land; excursion to Crag Lough, uuder the guidance of the ‘l'yne- 
side Naturalists’ Field Club.—Monday, August 31: Section com- 
mittee meetings, at 10 a.m.; section meetings, at 11 a.m.; general 
committee, at 3 p.m., at Literary and Philosophical Society ; micro- 
scopic soiree, in Central Exchange News Room, at &30 p.m.— 
Tuesday, September 1: Section committee meeting, at 10 a.m. ; 
section meetings, at 11 a.m.; evening lecture, in the New Town 
Hall, at 8.30 p.m.—Wednesday, September 2: General committee, 
at 3 p.m., at Literary and Philosophical Society's Rooms; con- 
cluding general meeting, at 3 p.m., in the New Town Hall.— 
Thursday, September 3: Excursion to Cleveland, to see the iron- 
works and iron mines; excursion to Allenheads, to see Mr. 
Beaumout’s lead mines; excursion to Marsden Rocks and South 
Shields. Mr. Griffiths, the permanent secretary of the Association, 
has come to Newcastle, and will stop now over the meeting. Messrs. 
Palmer Brothers & Co. have launched from their yard, at Howdon, 
a handsome screw steamer, named the Royal Standard. She is the 
property of Messrs. Wilson and Chambers, of Liverpool, and is the 
first screw steamer built for the White Star line of Australian 
packets, for which trade she is intended. The Royal Standard has 
three decks. She is 225ft. long, 40ft. beam, 27}ft. deep, her 
measurement is 2,000 tons, and the height between decks is 7}ft. 
clear. Immediately after the launch the ship was towed to the 
engine-building works of Messrs. Palmer, at Jarrow, to receive her 
eugines, which are of 140-horse power nominal, and are constructed 
on the high-pressure surface condensing principle. They 
are of the inverted direct-acting description, with cylinders 
45in. diameter and 42in, stroke, supplied with steam of 60 lb. 

ressure from three cylindrical boilers. These engines have 
been designed with a special regard to economy in fuel, as it is 
desirable that the cargo space should be as little as possible taken up 
with coals. Messrs. Palmer have now a large number of vessels 
building, and from the number of men they employ at their yards 
they have raised the once small villages of Howdon and Jarrow into 
populous towns. Yesterday week an interesting experiment was 
made at the office of the Electric ‘l'elegraph Company on the Quay- 
side, Newcastle, by Mr. N. J. Holmes, the engineer of the Universal 
Private Telegraph Company, and Professor Piazzi Smyth, the As- 
tronomer Royal for Scotland (the former being in Newcastle and the 
latter in Edinburgh), preliminary to the establishmeut of the Time 
Gun at Newcastle aud North Shields, which it is proposed to put in 
operation during the forthcoming meeting of the British Association 
in Newcastle, r. Holmes has made arrangemeuts through the 
secretaries of the Association to have one gun placed on the summit 
of the Old Castle, and the second—to meet the wishes of the 
shipping interest on the Tyne—on the top of the Ballast Hill at 
Milburn-place, North Shields. In the middle of June a commence- 
ment was made with the somewhat complicated arrangements 
necessary to carry this object into effect, and application was made 
to the Astronomer Royal for Scotland for his co-operation, and 
for the use of the delicate apparatus used to register the flight 
of time in the Edinburgh Observatory. Professor Smyth at once 
complied. The experiment about to be undertaken would a short 
time ago have been impossible, from the inability of obtaining a 
direct spark from the clock at the Edinburgh Observatory sufficiently 
powerful to discharge the time gun in Newcastle—a distance of 120 
miles—without the aid of alocal battery at Newcastle. The recent 
invention of Professor Wheatstone’s magnetic exploder (for which 
letters patent have been granted) has, however, overcome the 
difficulty, and for the first time yesterday week it was proved 
to be quite possible to fire a gun in Newcastle, 120 miles distant, 
by means of a spark produced and disengaged at the same 
precise moment of time in Edinburgh. The directors of 
the Electric ‘Telegraph Company have passed a minute of 
their board, placiug a direct wire at the disposal of the 
time gun experiments, from 12h. 57m. to Lh. 5m. p.m. each 
day during the meeting of the Association, and suspending the 
entire business of the company on that wire during the interval. 
The fusees used in the experiment were those manufactured by 
Mr. Abel, of the Government Laboratory at Woolwich. It was 
arranged by correspondence between Mr. Holmes and the Astrouo- 
mer Royal for Scotland, that four sparks should be transmitted from 
Edinburgh to Newcastle at 12h. 57m., 12h. 58m., 12h. 59m. and 
1pm. It was found inconvenient to make the experiments at the 
Castle, and through the courtesy of Mr. Graves, the superintendent 
of the northern telegraph district, arrangements were made that the 
experiments should be tried at the office of the Electric Telegraph 
company in the new buildings, Quayside, where every facility was 
afforded by Mr, William Maslin, the manager of the Newcastle 
A few minutes before the appointed hour, Mr. Holmes pro- 


Company’s local solicitor, Mr. David Reid, the company’s agent for 
The circuit having been broken 
between Edinburgh and London, the necessary connections were 
completed by Mr. Holmes, and four of Abel's fusees placed in circuit. 
The success of the experiment was in a few secouds made manifest 
by the explosion of the first fusee with a smart report. Owing, pro- 


bably, to a few seconds difference in time between the 
clock at Edinburgh and the clocks here, the despatch 
was not received at the exact moment. The second 


fusee did not go off, the local connections being incomplete; 
the third fusee was ignited and fired ; and the fourth, possibly from 
the cause mentioned, likewise missed fire—The directors of the 
Stockton and Darlington Railway Company have issued their last 
half yearly report, the undertaking, which is the oldest railway 
enterprise in the kingdom, having been fused in the North-Eastern. 
The annexed paragraph occurs in the report:—“ Your directors 
observe with satisfaction the continued establishment of large 
works in the neighbourhood of Middlesbro’, and at other places in 
the district, pesecpeliy connected with the various branches of the 
iron trade, the importance of which it would be difficult to over- 
estimate ; this and the other increasing wants of the district will 





induce them to promote, as early as possible, the proposed increased 
dock accommodation at Middlesbro’.’ ; 

The extraordinary accident on the Lynn and Hunstanton Rail-*~ 
way, in which the Government inspector was censured for inatten- * 
tion to the fencing arrang ts, and the Great Eastern Railway 
Company for using a rotten carriage, will probably give rise to an 
interesting question. The Lynn and Hunstanton line is not part 
and parcel of the Great Eastern undertaking, but is merely worked 
by it at 50 per cent. of the gross receipts. Under all the circum- 
stances, the question arises whether the Lynn and Hunstanton line, 
having been inadequately constructed in the first instance, although 
passed by the Board of ‘I'rade Inspector, the Great Eastern Railway 
Company can now be held responsible for the heavy pecuniary. 
damages which will have to be paid to the sufferers and their repre- 
sentatives. 

We wind up as usual with a few items of information from Scotland 
Messrs. A. Woodrow and Son observe in their pig iron trade circular, 
dated Glasgow, Aug. 1 :—“ During the last few weeks we have wit- 
nessed another of those speculative movements in our pig iron 
market concerning which it may be truly said that were it not for 
politics ‘ pigs’ would have a dull time of it. Prior to learning of 
events in America freely interpreted here as the harbingers of _— 
our market was quietly hauging about 51s. 9d., but immediately 
thereafter prices rapidly advanced to 55s. 3d. ; from which there was 
nearly as rapid a reaction to 52s. 9d., when once the fortunes of war 
again declared for the Federal cause. Scarcely a year ago we had to 
chronicle a movement of a similar kind for which there was no good 
cause, although numerous specious arguments were made use of to 
foster it. Ere long it collapsed, and, if we are not mistaken, the 
present one has already done so. No doubt the position of the trade 
is even better now than it was then, but to what extent is mere 
matter of conjecture, seeing that the local consumption can only be 
approximated once a year, under which head nearly all the improve- 
ment has taken place. About this time last year it was called 11,000 
tons a week ; the returns gave an average of 8,000 tons. Just now 
some call it 12,000; but itis only a wish, nota fact. Last month 
we gave the exports for the half-year, showing an increase of only 
3,610 tons during that time ; now it amounts to 13,210 tons, theship 
ments in July having exceeded those of July, 1862, by 9,600 tons 
The transactions iu our market last month were on a very 
extensive scale, prices being extremely sensitive all the while, and 
although we are now necessitated to suspend our declaration of 
peace in America, we still have the Polish question wherewith to 
regulate our operations. ‘The uninterrupted reaction from 55s. 3d. to 
52s. 9d. was fully as much as circumstances justified, for about this 
time the tone of the London and Paris press was decidedly more 
pacific, consequently a fresh stimulus was given to the market, 
inducing buyers to offer more freely, and holders to raise their 
limits. In consequence of this the price soon rose again to 53s. 9d., 
at which we close with a firm appearance. The minimum for the 
month was 52s. 9d. the maximum 55s, 3d., and the average 
53s. 10d.” Mr. I’. B. Seath, of Rutherglen, has just launched 
a screw-steamer of 250 tons, named the Mariana. She is a sister 
ship of the L’Artibonite and the L’Estere lately built for 
a Haitian steam navigation company, through Mr. W. D. 
Roberts, of Glasgow. Mr. R. Addie, of Viewpark, and ironmaster, 
Langloau, has been for a number of years in the habit of giving 
prizes to the engine-keepers for the three best kept engines at his 
pits, on the Rosehall estate. The last examination of these engines 
took place last week, when the inspector chosen for awarding the 
prizes was Mr. Rowan, of the well-known firm of Messrs. James 
Aitken and Co., Cranstonhill Foundry, Glasgow. The highest prize 
of £2 was awarded to the engine-keeper of No. 11 Pit; second prize 
of £1 10s. to the keeper of the engine on the incline; third prize of 
£1 to the keeper of No. 7 engine. The other engines were declared 
to be in such good condition that to institute any comparison of 
their merits was deemed unnecessary, if not invidious, and depend- 
ing on the further liberality of the proprietor, the inspector awarded 
tu each of the unsuccessful competitors the sum of 10s. The condition 
of the engines has improved year by year. 





METAL MARKET. 


Tue Metal Market is generally inactive for this time of the year. 

Raits continue in fair demand, at £5 15s. to £6 per ton for ordinary 
specidcations, Welsh Bar Iron, £5 12s. 6d. per ton. Scotch Pig Iron has 
slightiy receded. The quotations are :— 

Mixed Nos. Warrants, Buyers at 53s. Od.; Sellers at 53s. 6d. 
No. 1 G.M.B. ‘a 52s. 60.5 45 53s. Od. 
o & & po 52s. Od. 5 pes 52s. 6d. 
Gartsherrie, 58s. ; Coltness, 58s. ; Calder, 55s. ; Glengarnock, 54s. 0d. 

Coprer in fair demand. Sheathing, £1Uz ; Tile aud Cake, £95 per ton. 

Tin is dull of sale. English block, £118; bar, £119; Banca, £124; 
Straits, £119 per ton. 

TIN PLATES more inquired for, at 23s. per box for coke ; charcoal, 28s. per 
box. 

Leap.—A slow market ; £20 per ton English, £19 5s, Spanish. 

SPKLTER is moving off slowly at £18 per ton. 





MoatTeE AND Co. 
65, Old Broad-street, London, 13th August. 1863. 








SCOTCH IRON MARKET REPORT. 


8. d. 
No. 1 Gartsherrie .. .. 58 0 f.0.b Glasgow, 
5 do. 


» 1 Coltness .. . «. 58 0 
ys LCalder .. . . 55 0 do. 
» 1 G.M.B. oo of 8 8 do. 
a» 8 Do. «2 of of 52 9 do. 
M.Nos. Do. .. « o 53 0 do. 
WARRANTS, 8. d. 
Cash prompt .. .. 53 9 perton, 
a= He. 3 ond 1 mo. open co «o BO de 
MB. ** )2 mos, ,, eo oo SF 3 do. 
ve Sw oo oo C4 C6 do 


MANUFACTURED IRON, 


Bars,Govan .. «. «. «47 5 O less 5 per eent. 


» Common ee «+ eo 612 6 less 4 per cent. 

Drumpeller, Common... .. 612 6 do. 

Do. Best .. .. .. 713 6 do. 
Cramond Scrap Bars delivered 

Lomtion .. os ss os 5 0 less 5 percent, 
Plates and Sheets, £90s,to £9 5 0 
Rails ee ce 08 oe oe 0 0 
Pipes se oe oe oe oe 415 0 
Chairs eo oe ee of «+ 310 0 


GLasGow, 12th August, 1868. 
Our market has been sluggish during the past week ; speculation has 
sirbaided a good deal, and some of the iron recently bou, ht has been realised. 
The sonsequence has been a rather declining tone, with prices about 64. 
per ton easier. The demand for consumption is good, and promises con- 
tinuance, 
Exports last week were 14,641 tons against 11,447 tons in the corre- 
sponding week last year. 
SHaw, THOMSON, AND MOOFE. 





PRICES CURRENT OF TIMBER. 








1862. 1863. 1862. 1863, 
Perlood— 24 2 2 5 Perlad— £3.48 £% £5. 
Teak...+.sseseee012 O13 0114 015 0 Yel, pine, per reduced C. | 
Quebec, red pine .. 3 10 310 410 Canada lst quality 17 018 0 17 01810 
yellow pine... 310 410 3 0 4 Qnd do .. 111912 0 111012310 
St. Jobn, N.B, yel. 0 0 0' 5 0 510 Archangel, yellow. 13 01310 13 ¥13 10 
. white 510 610) 510 610 St. Petersbg.yel... 1110123 0 | 12 01210 
b - 310 410; 310 4 0 Finland........++ oo 9 0 0 
© 0 0' © 0 O O Memei ..........10 015 0 1 015 0 
3 5 0; 810 5 © Gothenburg, yel.. 10 011 0) 10 O11 O 
Danizic, oak 310 610) 310 0 | white 9 © 910; 91010 0 
fir. 310 310! 215 3 10 \Geffe, yellow .... 191011 lv! 10 01110 
Memel, fr . 35 310' 3 0 3 5 Soderbamn ..... 9101010) 91010 10 
Riga ....0-+ + 3.0 3 5, 3 0 8 5& Christiania, perC 
Swedish .......... 310 215! 210 215, 12 iby Sby9>5 91 093 0] M1 O04 0 
a es 060! 50 6 W) m...... yellow 
sl pimeS © 6 © 5 OU 6 | Deck plank, Dow 
trdpme® 00 60)' 000 0 perdoisin f C342 4 OM 1% 
Lathwood. Dantz,im510 616) 510 610 |Staves, per standard M 
$0 810, 8 UY & 10)\Quedec,pipe .... 70 0 750/70 0 os 4 
Deals, per C., 12 ft. by 3 by 9 in: ¥ puncheon 18 0 200/16 0 i, y 
1 
1 


019 © Baltic, crown 
“= } 10 © 160 0/150 0 160 0 
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rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 


of Graystoke-place, Fetter-lane, London, Printers of “THE — —~ - 





NOTICE TO INVENTORS. 


(jftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


flice for Patents, London.— Messrs. 
DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘‘ Handbook for Inventors,” gratis, on appli- 
cationorbyletter, 0 __ (8982 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


]»ventors Assisted.—Tongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty years’ experience, 34, Southampton-vuildings, Holborn, W.C. 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis, Loe : _(F85) | 
Patent Office, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
tol VENTORS requiring assistance in preparing )rawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 

lar of information and plate of Mechanical Motion free on application. 
(938 

















atents and Registrations.— 

INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F87) 


atents—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
pton-buildings, Chancery-lane, W.C., trausacts every description of 
usiness connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘‘ Guide to Inventors” free by post. (F380 


Te Inventors.—The General Patent 
Cc 


OMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moaerate charges, 
Unusual advantag ff d to In s. A HANDBOUK as to the 
course of procedure and charges for securing patents is-ued gratis. 

(B610) R. MARSDEN LATHAM, Sec. 














° ie 
‘Po Contractors.—Sissonsand White's 

PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

** Pile driving by steam power was next treated of, the author describing 
some of the most — machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. ’ 

(E713) 

To Paper-Makers. — All Kinds of 

MACHINERY and APPARATUS connected with the MANUFAC. 

TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 

Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 

class references.—T. DON, Agent. (D981) 


and J. Brown and Co., Rother- 


G. HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 

SOLID [RON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 

CARRIAGE, and WAGON TYRES. (C923) 
Cornhill, 


john Fowler, Jun., 28, 
culars of FOWLER'S PATENT STEAM PLOUGH can be 


LONDON 
by applying at the above address, 
jogues, containing prices and testimonials, sent post free. (B124) 








Full 


obtain: 
Catal , containing 
Martin, Iron and Brass Founder, 
® 4, ps a ser York-road, Lambeth.—Every description of Castings 
son’ wit donot 








patch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metalbought. (F104) 


7 . . . agar > . r y a 
Benjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 


y ‘ Frost and Co., Manufacturers of 
@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith worg 
for engineers, millwrights, &c. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRONWORKS 
DERBY. Nema gO ___(D1943) 
* ? 
(Collinge s Patent Sponge Cloths 
supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, &c.; used in the Great Exhibition, avd by most Engineers, 
Colliery and Ship owners.—London Agents, ANDREW and TAYLOR, 40 
Broad-street-buildings, E.C. (E415) 


M tal Trade Businesses and Partner- 


SHIPS.—Mr. GEORGE THORNE limits his attention to the dis- 
posal of those of a Good Class which may be submitted to itvestigation, 
and where the information given is satisfactory. Purchasers, to receive 
particulars, should state fully their requirements ; and Vendors may obtain 
Forms on application.—18, Austin-friars, E.v. (E1243) 























rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATT#RNS for 
SPUR, BEVEL, afd MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 

fing, Girders, Turntables, Traversers, Cranes, Water Columus, Pumps, 
Tanks Hydraulic and other Presses, &c. &c. (E429) 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers, Engine Packing. 


And all other India-Rubber articles in use by —— and others. To 
he had at the Mills, Tottenham, N., Middlesex. arehouse, 9, Greshamn- 
West, London, E. C. 


N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sndia-Rubber, up to 6 ft. 


in, diameter, in any thickness, (o21, 





Norwich Union Fire Insurance 


CIETY. 

The Business of the C »mpany exceeds £70.000,000. 

The Duty paid to Government for the year 1862 was £35,062, and the 
amount insured on farminy stock, £10,086,332. 

A Bonus of three-fifths of the profits periedically made to parties in- 
suring, who have t us, from time to time, received sums amounting in 
the aggregate to £440,000; and the Society now holds a LARGE RESERVE 
applicable 'o a future Bonus. 

The Rates of Premium are in no case higher than those charged by 
the other principal offices making no returns to their insurers. 

For Prospect uses, apply at the Society’s Offices, Surrey-street, Norwich ; 
and 6, Crescent, New Bridge-street, Blackfriars, E.C. (E1535) 


The Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons ; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iren Roofing, Girders, Turntables, Water Columns, Water Tanks, 


Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET, 8.W. (D2076) 
N etropolitan Railway Carriage and 
WAGON COMPANY ‘LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 


saltley Works, Birmingham; Secretary's Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E1291) 


The Patent File Company (Limited). 


Capital, £100,000, in 10,000 Shares of £10 each. 
Deposit on application, 10s. per share. 
Payment on allotment, 10s. per share. 
Calls of £1 per share, at intervals of not less than two months. 
Detailed prospectuses and forms of application for shares may be obtained 
at the Offices of the Company, 27, Moorgate-street, London ; and 29, Water- 
loo-street, Birmingham. 

CHAIRMAN—BERNARD GILPIN, Wedges Mills, Cannock. 
Secretary—Henry Howell, 29, Waterloo street, Birmingham. 
LonDON SECRETARY (pro tem.)—John Sicard Rutter, 27, Moorgate-street, 

London. (F109) 











The Patent File Company (Limited). 
—The Provisional Committee being anxious to avoid unnecessary 
preliminary expenses, respectfully request intending applicants for shares 
to make i d pplication through the Secretaries, 29, Waterloo- 
street, Birmingham, and 27, Moorgate-street, London ; or the following 
brokers, viz. :—The Members of the Birmingham Stock Exchange ; Mr. 
Samuel Ferneyhough, Manchester; Mr. Richard Withers, Liverpool ; 
Messrs. John Watson and Son, Sheffield ; Mr. Jonathan Drewry, New- 
castle-on-Tyne ; Mr. W. H. Green, Gloucester; Mr. G. 8. Bryant, Bristol ; 
Messrs. Watson and Smith, Glasgow ; Messrs. James Carter and Son, Not- 
tingham ; Messrs. Wilkinson and Ingleby, Hull ; Mr. Robert Mowatt, 14, 
George-street, Edinburgh; Mr. Charles Stevenson, Derby; Mr. John 
Barber, Wellington; Mr. Thomas Clarke, Hertford-street, Coventry. 
(F110) HENRY HOWELL, Secretary. 


ancashire Steel Company (Limited). 


— Capital £150,000 in 7,500 Shares of £20 each.—Ten Shillings per 
Share to be paid on Application, and £1 10s. per Share on Allotment. The 
remainder of the Calls will be distributed over two years, and not more 
than £2 will be called up at a time. 

PROMOTERS OF THE COMPANY. 

James Atherton, Esq. (Chairman of the Union Bank of Manchester, 
Limited). 

Thomas Barton, Jun., Esq. (of the firm of Thomas Barton and Sons, Cotton 
Spiuners and Manufacturers, Maskrey Mill, Manchester). 

Henry Bayley, Esq., Kelsall House (of the firm of William Bayley and 
Brothers, Cotton Spinners and Manufacturers, Stalybridge). 

Charles Beyer, Esq. (of the firm of Beyer, Peacock, and Co., Engineers, 
Gorton Foundry, Manchester). 

J. Henry Reynell De Castro, Esq., Merchant, 56, Lombard-street, London. 

James Dillon, Esq., Banker, Manchester. 

James Fletcher, Esq. (of the firm of William Collier and Co., Engineers, 
Salford, Manchester). 

W. and J. Galloway, Engineers, Knot-Mill Ironworks, Manchester, 

Abel Heywood, Esq., Mayor of Manchester. 

‘Thomas Hodson, 1sq., Gentleman, Arlington-place, Oxford-road, Man- 
chester. 

Arthur Lyon, Esq. (of the firm of Edward Lyon and Brothers, Merchants, 
Brown-street, Manchester). 

John I. Mawson, Esq., Civil Engineer, Town Hall Chambers, Manchester. 

Mather and Platt, Engineers, Salford, Manchester. 

Jawes M‘Naughtan, Esq. (of the firm of M‘Naughtan and Thom, Calico 
Printers, Mosley-street, Manchester). 

Ormerod, Grierson, and Co., Engineers, St. George’s Ironworks, Hulme, 
Manchester. 

F. Preston, Esq., Engineer(of the firm of Francis Preston and Co., Ancoats 
Bridge Works, Manchester). 

John Ramsbottom, Esq., Engineer, Crewe. 

Edward Watkin, Esq., Northern, Manchester (President of the Grand Trunk 
Railway of Canada), &c. &c. 








DIRECTORS. 

Charles Beyer, Esq., Engineer, Gorton Foundry. 

Thomas Barton, jun., Esq., Manufacturer, Manchester. 

James Fletcher, Esq., Engineer, Manchester. 

Thomas Hodson, Esq., Gentleman, Manchester. 

John I. Mawson, Esq., Civil Engineer, Manchester. 

F. Preston, Esq., Engineer, Manchester. 

Edward Watkin, Esq., Gentleman, Manchester. 
Souictror, 

Harrison Blair, Esq., brown-street, Manchester. 
BANKERS. 
The Union Bank of Manchester (Limited), and Messrs. Glyn, Mills, 
and Co., London, 
AvpITORS. 
Messrs. J. R. Bridgford and Sons, Accountants, Cross-street, Manchester. 

SECRETARY. 

Mr. Frank H. Jewsbury, 81, King-street, Manchester. 


ABRIDGED PROSPECTUS. 

The promoters of this Company having arranged with Messrs. Bessemer 
and Longsden to work their Patents on payment of certain royalties upon 
the steel produced, propose to erect suitable buildings, furnaces, blast 
engines, converting vessels, hydraulic cranes, steam hammers, and rolling 
mills, capable of making a single block of steel of 10 tons weight, and of 
producing 200 tons of steel per week, aGapted for rails, locomotive engine 
tyres, axles, crank shafts, marine engine shafts, piston rods, shafting, boiler 
and ship plates, cannons, mortars, girder bridge plates, &c., and for all 
purposes where it is desirable to substitute Bessemer steel for iron. 

From careful inquiries, the Directors have no hesitation in saying that 
the difference between the cost and the selling price is such as will ensure 
a most satisfactory result for the investment of capital, for not only is the 
profit very considerable, but it is one of the few commercial undertakings 
that can only be entered into by either large capitalists or public com- 
panies ; in addition to which several of the Directors and Promoters will be 
large s of the production when the works are complete. 

It is now universally admitted by scientific men and engineers that 

Bessemer’s steel must ere long supersede the use of iron, where extra 
strength and lightness are essential; this fact will thus guarantee a large 
and continuous demand, and the present time is a most favourable oppor- 
tunity in meeting this revolution in the facture of steel. 
The Directors have purchased ten acres of land adjoining the Manchester, 
Sheffield, and Lincolnshire Railway ; thus securing cheap carriage and a 
good supply of suitable iron and coal, besides being contiguous to large 
engineering and railway plant establishments. 














PROSPECTUSES AND Forms or APPLICATION MAY BE OBTAINED FROM THE 
Fouiowine Partigs :— 
London,—Messrs. Glyn, Mills, and Co., Bankers, Lombard-street. 
Manchester.—The Union Bank of Manchester (Limited), York-street ; 
Mr. Harrison Blair, Solicitor, Brown-street ; Messrs. T. and F. Jewsbury, 
81, King-street ; Messrs. J. R. Bridgford and Sons, Accountants, Cross- 
street. (E1613 


. ’ 2 —— . . 
Lancashire Steel Company (Limited). 
—Notice is Hercby Given, that all APPLICATIONS for SHARES 
in this Company must be made not later than Monday, the 17th inst., as 
on that day the Directors will proceed to the Allotment of the Shares. 
FRANK H. JEWSBURY, Sonrient) 
( 








King-street, Manchester. 


Calcutta Exhibition.—To intendin 


EXHIBITORS.—JESSOP and Co.. Engineers, Calcutta, are prepared, 
at the above E> hibition, to ERECT, EXHIBIT, and TAKE ORDERS for, 
any class of MACHINERY entrusted to their Agency, being confident, 
from their position and experience there, of giving entire satisfaction.— 
For information, apply to Messrs. Hodge aud Co., Mining and General 
Share Brokers, Machinery Agents, &. &c., 1, Crown-court, London, E.C. ; 
Mr. Jas, Edwards, 37, Spring-gardens, Manchester ; Mr. Thos. Short, jan., 
41, Great Charies-street, and Mr. Rd. Madeley, 13, Dean-street, Birming- 
ham ; or to Mr. G. Gilbert, Barnstaple. Devon. (£1538) 


‘ ’ ~ 
essop and Co., Calcutta, are Sole 
Agents in India for 
Gwynne and Co.'s Centrifugal Pum: 
Routledge and Ommanney, Engineers, Manchester. 
Weston’s Differential Pulleys. 
Roscoe's Patent Lubricators, &c. 








as Gane 








= ~ oun - : 
k ox Brothers, Derby, Engineers, 
} ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
| Established 1781.—Sole manufacturers of T. 8. Cressy’s Cask-making 
| Mscinery. enna 
Qpecifications priced for Lap-welded 
Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 
Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 
| LAMBERT BROTHERS, WALSALL. (F28) 


| ° ; - . 1 : 
| Smith s Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World. Sizes, from 
8 to 50 horse-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thrapston, (E1062) 


Machinery, Home and Export, for 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C, 
(D182) 


| _Illustrated Catalogues tree, on stating requirements. a - 
| [uns Patent Metallic Bridge Work 
is the Lightest, Strongest, and most Durable in the World, according 


to price. RAILWAY PLANT of every description. —~WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F105) 


ron Castings, of First-rate Quality, 
| for machinery and other purposes. Iron roofing and every description 
| of smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 


Derbv. D145) 
Messrs. R. J. and KE. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H. P., constantly in stock. (E1504) 


Malleable Iron Castings, Manufac- 














TURED by the ORIGINAL PATENTEES. Orders promptly 
attended to.—EDWARD LUCAS and SON, Dronfield Found » near 
Sheffield. (E778) 


+ seemed TK Py, rere 2 aE anne 
\alleable Cast lron.—James Bennie 
A and COY., Caledonian Foundry, West-street, Glasgow, are now 
manufacturing this Iron, and are prepared to take OURVERS for any 
description of MACHINERY or SHIP CASTINGS, which they are able 
to supply on the most favourable terms. (E1555) 


: e 4 ‘i “ : : 
Foundation Stone to Fix Machinery. 
—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. per 
cube foot. Cost of carriage to any locality supplied on lication. — 
Apply to RANDELL and SAUNDERS, Corsham, Wilts, 


‘LL an ham, Wilts, (ES61) 
[odds tron 





‘ 
and Steel Patent 
LICENSING COMPANY (LIMITED) beg respectfully to call the 
attention of Railway Companies and others to their ECONOMICAL 
PROCESS for STEELING the SURFACE of KAILS by CEMENTATION 
by which their durability is largely increased. 

In addition to the many testimonials from eminent engineers alread 
published, the Company have the pleasure to submit a copy of their most 
rec:nt one, from JOHN FOWLER, Esq., Exoixeex or THe METROPOLITAN 
Ralbway. 

Offices, 7, Size-lane, London, E.C. 


[Copy of Testimonial.} 
METROPOLITAN RAILWAY. 
2, Queen-square-place, Westminster, 8. W., 
May 18th, 1863 

Dear Sir,— You know how reluctant I am to write certificates or testi- 
monials with reference to inventions or new combinations, except under 
peculiar circumstances, and when the evidence of success is undoubted. 

I was first induced to use _— process for steeling the surface of Rails 
for by gee way of railways ou the recommendation of my fri nd, 
Mr. T, E. Harrison, in whose experience and judgment I have the greatest 
confidence. 

I have now used your plan for some time, and on the Metropolitan Rail- 
way of London it has received the most severe trial to which it can possibly 
be subjected, as the traffic is enormous, the engines heavy, and continually 
making stop with the breaks applied. 

The resslt has been most satistactory, and the rails at this moment 
present the regular smooth steely surface which indicates duration of wear 
and tear without injury. 

I think it proper vo add, as the result of my experience, that the success- 
ful application of your excellent plan requires a good, sound, honest quality 
of rail to operate upon.—Yours very truly, 

JOHN FOWLER. 


(Signed) 
Isaac Donpps, Esq., Holmes Engine and Railway Works, 

SE ee BY Rotherham. (E1142) | 
International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBER, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH, 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C, 
Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 

Railway, and Agricultural purposes. 

PARMELEE'S PAT INDIA-RUBBER MACHINE BELTING, now 
in use in most of the principa! Factories in Great Britain, aud which was 
employed by H.M. Commissioners of the Exhibition of 1862 upon all their 
engines in the Western Annexe, besides driving over fifty other machines 
belonging to Exhibitors. Its superiority over all other Belting con- 
sists in its perfectly even surface, combined with sufficietit elasticity to 
enable it to “* hug” the pulley, preventing slipping, and thus effecting a 
great saving of ‘power. It will not stretch in damp or wet places, and, 
unlike lea’ her, is not affected by exposure to the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. It can 
be made of any size or strength for Main Driving Banda, and at one-third 
the cost of leather. All Belts are d with the C y’s name, and 
are warranted, 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by leakage, 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine and Land Engines up to 6ft. m diameter, 

WASHERS and SHEET RUBBER for Steam, Water, Gas, and A 
Joints. 

BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways 

DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing no pulp. BREAST APRONS for Paper Machines, 

UBING for conveying Acids and other Liquids, Gas, &c. 

CORE-PISTON PACKING—INSERTION RUBBER GAS BAGS for 
Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER moulded to any form. All the abo 
are manufactured without the use of solvents, whereby the strength of t 
Kubber is retained permanently. 

INTERNATIONAL EXHIBITION 1862. 

Three Medals awarded for ‘‘ Practical Utility and Success, and Excellence 
of Quality.” This Company are the only Manufacturers in Great Britain to 
whom Medals were awarded for Mechanical Rubber. (F58) 
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Mathematical Drawing Instruments, 


SURVEYING AND LEVELLING INSTRUMENTS, SCALES, 
RULES, TSQUARES, TAPES, CHAINS, &c. 











JOHN ARCHBUTT & SONS, 
20, Westminster Bridge-road, Lambeth, near Astley’s Theatre, 


Respectfully inform the public that their Illustrated Price List will be for- 
warded free on application. The prices will be found remarkably mode 
rate. Second-hand instruments of all kinds, by the best makers, always in 








stock, “ (F37) 
LAMBERT’S OTHER DESCRIPTIONS OF 
DOUBLE BARREL POMP PUMPS 
CRANK AND FLY-WHEEL _ 
COMPLETE. SHALLOW 
AND 


DEEP WELLS, 
ARE MANUFACTURED BY 


T. LAMBERT AND SON, 
FOUNDERS & ENGINEERS, 





PATENTEES OF THE 
HIGH PRESSURE WATER 


AND 








STEAM VALVES, 


SHORT - STREET, 


NEW-CUT, LAMBETH. 
B11) 








Pp RIZ E M EDAL, 
International Exhibition, 1862. 


wows STEnS ENGINE COUNTERS, 


for registering the number of revolutions 
made by any machine ; for ascertaining 
the duty of Pumping Engines and Water 
Wheels ; for calculating the slip of the 
Propeller; for testing the slip of the 
wheels of a Locomotive. They may also 
be used to indicate the distance travelled 
by a carriage. 

These Counters may be had in om- 
bins tion with a clock. 


FRITAKE & GATHERCOLE 
‘Late A. P. How), 
ENGINEERS, $1, MARK LANE, 

“ONDON. —_tF71) 


JOHN YULE & CO., 


HUTCHESONTOWN ENGINE WORKS, 
CLASCOW, 

















Makers of — Plate ‘Shears for 
Ironworks, Scrap and Puddle Bar Cutters, Punching and Shearing 
Angle Iron, Horizontal Punching, Plate Bending, Drilling and Counter- 
sinking, Rivetting Machines, &c., for Shipbuilding. 

Steam Hammers from 1 cwt. to 20 tons, Steam Cranes, Steam Borers 
for woring for minerals, Steam Sagines and Boilers. (E573 


W. EADES AND SON’S 
PATENT GUIDE SCREW STOCK, 


WITH AN ADJUSTING STOP, 
Which, being set, any number of Bolts may be Screwed the 
same size without further testing. 


Machinists, and Manufacturers of Engineers’ Tools, all kinds of Screw 
Stocks, Taps and Dies (of Whitworth’s pitch and gauge), Lathes, 
Planing, Drilling, and Screwing Machines, &c, 





WORES — LICHFIELD STREET, BIRMINGHAM. 


(E552) 





Prize Medal, International Exhibition, 1862. 


IMPERIAL IRON TUBE COMPANY, 
Successors to GEORGE B. LLOYD and CO,, 
GAS STREET AND BERELEY STREET, 
BIRMINGHAM; 


Manufacturers of Wrought Iron Tubes and Fittings, 
FOR GAS, STEAM, AND WATER. 
PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 


LAP-WELDED IRON BOILER TUBES. 


RIFLED CANNON IN STEEL OR 
(Japtain Blakely’s Patent Guns, as used 


by the Governments of SPAIN, PERU, and the CONFEDERATE STATES of 

NORTH AMERICA, are peculiarly suited for the Armament of Merchant Vessels, 
being extremely light—a 32-pounder can be made weighing’ only half a ton—and of 
such simple construction that they cannot possibly get out of order, and that any 
person can use them at first sight. 

Agents in London, Messrs. OWEN, RICHARD- 
SON, and CO., Newman’s-court, Cornhill. 

Agent in Southampton, Mr. STEBBING, 9, 
Canute-road. 

Foreign Orders executed by the BLAKELY 


CANNUN COMPANY, 35, Parliament-street, 
Westminster. ( B524) 


International “Exhibition, 1862. 


ONE PRIZE MEDAL AND ONE anceagaateiny MENTION FOR STEAM ENGINES, 
[Double and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
trom 2 1b. upwards per indicated horse-power per hour. 

They are manufactured from 2 te 1v0-horse power ; from 10-horse 
2 power upwards, with Condensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; are 
m™ completely ‘elf- contained, require no elaborate foundations, are unsur- 
passed for work y, and economy, and are adapted 
for Flour Mills and ev ery description of Factory. 

Further particulars, with prices, may be had free on application te 


BARRETT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORKS, BEADING. 
(E417 


THE 








IRON. 
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STEAM FIRE ENGINES. 
FIRST PRIZE 


AT THE RECENT INTERNATIONAL CONTEST AT THE CRYSTAL PALACE WAS AWARDED TO 


MERRYWEATHER AND SON, 


63, LONG ACRE, LONDON, 


MANUFACTURERS OF 
STEAM anp HAND POWER FIRE ENGINES ror att PURPOSES, FIRE ESCAPES, HOSE, BUCKETS, FIRE-COCKS, &c. 
PRIZE MEDAL GREAT EXHIBITION, 1851; PARIS EXHIBITION, 1853; INTERNATIONAL EXHIBITION, 1862. 


These Steam Fire Engines are suitable for the service of Cities, Towns, 
Fire Brigades, Manufactories, Railway Stations, Docks, &c. They raise 
steam from cold water to a working pressure in eight minutes from the 
time of lighting the fire and during travelling. The Boilers are of a most 
durable and perfect kind. The pumps will work foul water, and are proof 
against injury by frost, with piston self-lubricating. The working 
parts are few, there are no cranks, fly-wheels, or dead centres, so that the 
engine can be driven at any speed, slow or fast, as required. There is no 
lateral strain upon any of the working portions. The engines and pumps 
are mounted on strong wrought iron frames, and are adapted for travelling 
over rough roads without sustaining injury. They are made with single or 
double cylinders, and have coal bunkers, hose boxes, and means for carry- 
ing ali implements and men to ride. 

The Prize Engine ‘‘Sutherland ” discharges from 800 to 1,000 gallons per 
minute to a height of 200 feet. Weight, 57 cwt. 

The small engine discharges 250 gallons toa height of 160 feet. Weight, 
30 ewt. 

MERRYWEATHER AND SON are prepared to supply 
their PATENT STEAM FIRE ENGINES, of all weights 
and powers, on the same principle as the First Prize 
_Bagine “SUTHSRLAND. ” (E1401 





~ INTERNATIONAL ‘EXHIBITION, 1862, CLASS 81. 


Prize Medal for Security and Excellence of Cusstoeation. 


HOBEBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards}, 
HOBBS’S MACHINE-MADE 


LEVER LOCKS, 


2s. and upwards. 























| 





JHE MACHINE-MADE LOCKS 


ARE 





ADAPTED FOR EVERY PURPOSE 





FOR WHICH 





LOCKS ARE REQUIRED 


& 


i Hii 1 H 
MULL ij Wala \| M {| - 


|HOBES's MACHINE-MADE TWO-BOLT MORTISE, wiTH Patent PRICES THAT DEFY COMPETITION 
FRICTIONLESS FOLLOWER, PRICE 85, 


.MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Dlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to \F75) 











HOBBS AND CO.,!°76, CHEAPSIDE, LONDON, E.C. 
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This invention, by Thomas Aveling, of Rochester, relates to 


traction engines. It is well known that it is desirable to change the 
relative speeds of the carrying wheels and the crank shaft accord- 
ing to the varying levels or the character of the ground over which 
the engine is travelling. To effect this many contrivances have 
been adopted which not only increase the weight but the cost of the 
engine. It is now proposed to attain this end by the means shown 
in the illustration, in which Fig. 1 is a side elevation, and 
Fig. 2.an end view of so much of a traction engine as will serve to 
explain the nature of the improvements, the motion of the crank 
shaft being transmitted through an endless chain to the driven 
wheel. The carrying wheels A, A*, are made broad and cast 
with an annular rib in the middle of the periphery for running 
on hard ground, and with lateral projections for ensuring a 
firm bite of the ground. On the boss of the wheel A is keyed 
the ordinary chain wheel B, round which the chain C passes from a 
chain pinion D. This chain pinion is keyed on to a transverse shaft E 
which is carried by brackets F that serve also to carry the crank 
shaft G. By thus mounting these two shafts E and G on the same 
brackets, the use of additional fastenings for securing the brackets 
to the boiler are avoided, while, at the same time, by the peculiar 
arrangement of the shafts, the distance between the chain pinion D 
and the crank shaft G is increased sufficiently to permit of the use of 
a larger diameter of pinion than usual, which is a matter of consi- 
derable importance as respects the maintenance of the gearing in 
efficient working order. Keyed to the opposite ends of the counter 
shaft E are spur wheels H, H*, having different numbers of teeth 
to suit two different speeds of driving, and into these wheels gear 
spur pinions I, 1*, of varying diameter on the crank shaft. These 
pinions are free to slide on feathers on their shaft in order that 
either may be thrown intoaction at pleasure according to the driving 
speed required. — are by preference shifted by hand and kept 
in or out of gear as the case may be by the application of elastic 
clips, composed of a strip of thin steel lined with leather. The clips 
are made to clasp the shaft and retain their position thereon. But 
when the pinions require to be shifted the clips are first taken off 
the shaft, and the pinions being shifted laterally by hand the clips 
are again applied, but so as to bear against either side of the boss of 
the pinions. They will thus act like a fixed collar on the shaft, main- 
taining the pinions in the required lateral position. To allow of the 
slack of the chain C being taken up, the counter shaft bearings 
are set in segment slots in the brackets F, as shown best in the 
detached view Fig. 3. The segment slot, it will be seen, is struck 
from the axis of the crank shaft G. The bearings of the counter 
shaft may be raised to any required height (within the limits of the 
slotted brackets) suitable for bringing the chain to tension by the 
insertion of blocks a, a, below the bearings, and they are then to be 
held firmly by a binding screw b. From this explanation it will be 
understood that when it is desired to reduce the speed transmitted 
to the driven wheel in order that the engine may be enabled to ascend 
an incline, it will only be necessary to throw the small pinion I into 
gear with its spur wheel H, the larger pinion I* being slidden out of 
gear with its spur wheel H+. It will also be seen that when the 
greatest stress is put on the gearing the strain will be directly 
through the gearing, and thus the counter shaft E will not suffer 
from torsion. When, however, the work is less severe, the motion 
will be transmitted through the pinion and wheel I*, H*, and thence 
through the shaft E to the chain pinion D. In order to provide for 
a still further variation of speed it is only necessary to change the 
pinion D for one of less or more teeth, and two additional speeds 
will be thereby obtained. 








BEARDSLEE’S METHOD OF FIRING CANNON. 


Tue first part of this invention, by Messrs. Beardslee, of College 
Point, New York, U.S., relates to the firing of cannon and other 
fire-arms by means of currents of electricity, and without the use of 
a vent or touch-hole. The second part of the invention relates to 
the fuse by which a charge of powder, whenever desired, may be 
fired by means of a current of electricity. 

The use of a vent or priming hole in fire-arms, and especially in 
cannon, is known to be objectionable for reasons well understood. 
The object of the first part oi the present invention is to render the 
use of vents or priming holes in fire-arms, and especially in 
cannon, unnecessary. ‘The mode of constructing the parts for the 
application of the first part of the invention may be described as 
applied to a cannon, as, from that explanation, any one skilled 
in fire-arms may readily make the application to other fire- 
arms. Fig. 1 is a longitudinal vertical section of a cannon, fitted 
with the improvements; Fig. 2 is a perspective view of the fuse, 
the wrapper being represented as transparent. In the rear end or 
breech of the cannon a, and in line with the axis of the bore, is 
bored or otherwise formed a conical hole extending entirel 
through to the bore; this hole is reamed out to a conical form wit 
the greater diameter inside, as shown in Fig. 1. To this hole is 
accurately fitted a conical plug of metal 5, the periphery of which 
is to be coated with some suitable non-conductor of electricity. 
It has been found that enamelling the surface of the plug 
in the same way and by the same means as is generall 
used for enamelling iron wire answers the purpose well 
The metallic surface of the inner end of the plug, or at least 
& portion of it, should be left uncovered; this metallic plug d is to 
be accurately fitted and driven forcibly into the conical hole, and 
secured by means of a nut c or other suitable means on the outside. 

It will be evident that the only effect of the force of the discharges 
on the inner end of this plug will be to drive it in tighter; to the 
outer end of this plug is attached a conducting wire d leading toa 
magneto-electric machine or battery, or other source of electricity. 
The cartridge or charge of powder e is provided with a fuse f, which 
constitutes the second part of the invention. 

It is well known that powder and other explosive substances may 
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and have been exploded by electric currents. The most approved 
mode heretofore known is by means of currents of electricity 
generated by the galvanic battery, and transmitted by suitable con- 
ductors to the point desired, and there united by a very fine short 
iron or platinum wire or foil placed within a cartridge or other case 
containing powder. By passing such a current of electricity of suf- 
ficient volume through the conductors the small wire becomes heated 
to a sufficient degree to ignite the powder; but to induce in the 
small cennecting wire or foil a degree of heat sufficient to ignite 
gunpowder, considerable time, as well as a large volume of electricity, 
is required to produce such an effect even at so short a distance as 
one mile. Currents of intensity which could be transmitted by small 
conductors would not produce sufficient heat to ignite gunpowder. 
The length of time required to induce the required high degree of 
heat, as well as the use of a galvanic battery and large conductors, 
are serious objections. Magneto-electric currents have been used to 
explode powder which can be ignited at a low degree of heat, and 
known as percussion or explosive powder, but the use of such powder 
is attended with great risk; notwithstanding such danger, however, 
itis the most improved mode heretofore practised for war and 
mining purposes. Another mode which has been suggested 
and applied is to use the Ruhmkorff coil, by which an 
electric spark is made to jump from the point of one 
conductor to another within a cartridge, and in so doing 
to ignite the contained charge of powder; but this method 
requires insulation of the conductors to such a degree of thickness 
that in practice it has not succeeded well. With the fuse which 
constitutes the second part of the invention all these objections are 
avoided, as with it the gunpowder may be instantly ignited 
by slightly intense currents induced by a magneto-electric machine 
or battery, the former being preferred for obvious reasons. It isa 
known fact, that if a short and feeble conductor be used in any part 
of an electric circuit, the passage of a slightly intense current will 
partially burn such feeble conductor with an instantaneous emission 
of intense heat, as the current is thereby broken. The second part 
of the invention is based on this fact, and consists in forming a fuse 
for igniting powder by connecting the ends of two metallic con- 
ductors by means of a feeble conductor in contact with the charge 
of powder, or separated therefrom by some equally combustible 
matter. 











In the illustration, g represents a block of wood which may be 
termed the holder, and into which are inserted two copper wires /, h', 
of about No. 16 wire ‘gauge: these wires should be about three- 
sixteenths of an inch apart from centre to centre, and the edges of 
the extreme ends of the wires should be completely in contact with 
the wooden holder g. The other end of the wires are left to project 
from the block to a sufficient length for a purpose to be presently 
described. The conductor for connecting the ends of the two copper 
wires h, h', consists simply of a mark ¢ (Fig. 2) on the end of the 
holder, such mark extending from one wire to the other, and 
made with a pencil of the softest and purest plumbago. The 
holder g is surrounded with paper extending sufficiently beyond the 
end of the holder to form a small case j to bold a small charge of 
powder in contact with the feeble conductor. When a current of 
electricity is induced in passing through the plumbago mark or other 
equivalent feeble conductor it will ignite a portion of the metal 
mark, and produce a break with an intense flash which will ignite 
the contained charge of powder. To protect the ends of the con- 
ducting wires hf, A', and the plum line from oxidation and 
injury, they may be coated with collodion or other equivalent sub- 
stance. The fuse / thus formed is placed, by preference, at about 
the centre of the cartridge or charge of powder e, with one of the con- 
ducting wires A extending in a slight coil through so as to project 
slightly from the rearend of the cartridgeor charge of powder, in order 
to insure its coming into contact with the metallic face of the plug } at 
the breech of the cannon when the cartridge is rammed home, The 
other conducting wire 4! is extended through the cartridge, and 
projects from the side or periphery of the cartridge to such an 
extent as to ensure its being in contact with the bore when c 
into the cannon. It will be seen that one of the conducting wires of 
the fuse f is in contact with the inner end of the conical plug 4, 
which is in connection with the conducting wire d leading to one 
pole of a magneto-electric machine or galvanic or other 
suitable means for introducing currents of electricity, and the other 
conducting wire 4! of the fuse is in contact with the bore of the gun. 
The two wires are insulated by the non-conducting coating of the 
conical plug, and therefore when the butt of the cannon is connected 
with the other pole of the magneto-electric machine or battery, 
either by the ground connection or by another conducting wire, 
the electric circuit is established. The current, on reaching the point 
of one of the wires will be conducted to the other wire h' of the fuse 
by the pencil mark i or other equivalent feeble conductor, thereby 
causing a flash or spark which will instantly ignite the charge of 
gunpowder. 





By the foregoing means cannon or other fire-arms can be instantly 
by simply closing the electric circuit, or, what is the same thing, 
by simply turning the magneto-electric machine, thereby dis se 
with the necessity of using a vent or priming hole, and avoiding 
the objections thereto. 
It is considered best to use fuses constructed according to the plan 
of the second part of the invention, in connection with the first 
of the invention, but the first and second of the 
invention may be used separately, if desired, by substituting, in 
connection with the first part of the invention, some other suitable 
means for igniting the charge of powder by electric currents, And 
fuses made on the plan of the second part of the invention may be 
used for firing cannon and other fire-arms by substituting some 
other suitable means for transmitting the electric current to the 
conducting wires h, h', of the fuse; and fuses made on this plan 
mav be used for firing torpedos and mines, and charges for blasting 
rocks, &c. 


When but one fuse is required to be fired at a time, bass wood 
and the substance known as the hard compound of vulcanised india- 
rubber will answer a good purpose for making the holder, but when 
it is desired to fire several at the same or nearly the same instant 
of time, and all connected in one electric circuit, it will be 
best to make the holders of some non-conducting substance which is 
not easily combustible, such as glass, ivory, bone, &c. And although 
copper wire is named for the conductors h, A', of the fuse, 
it will be understood that this is a mere preference, as other wire 
may be used for the purpose. And as for the feeble conductor con- 
necting the two conducting wires h, h', it has been found that a 
mark made with a plumbago pencil is best adapted to the purpose, 
but other substances may be substituted to make this film conductor. 
These suggestions will indicate that other and equivalent means 
may be substituted. 





Frencu Ramways. — (From our Correspondent.) —The Western 
of France Railway Company has just opened a line from Argenteuil 
to Ermont. This line forms the head of the route from Paris to 
Dieppe via Pontoise, Gisers, and Neufchitel. By the opening of its 
Perigueux any Agen section, the Orleans Company has now com- 

leted fed a line from Paris to Agen. The works of a line 
rom Rheims to the Camp at Chalons have been nearly carried 
through. A gap, however, still remains to be filled up between 
Sillery and Sept-Saulx. 


Gotp 1x tHe Hupson’s Bay Terrirory.—The Canadian pes 
state that the search for gold on the eastern side of the Rocky 
Mountains is more and more successful. Most of the rivers 
that have been exainined—the Peace River, Saskatchewan, Clear- 
water, and others—have proved to be auriferous even on a hasty 
and superficial testing. The Nor’-Wester, of July 15th, says :— 
“ We have lately had information from the vicinity of Edmonton 
to the effect that, in three days, four men washed out £80 ster- 
ling worth of gold dust, and from other quarters we have 
received reliable accounts of a very cheering uature. Such had 
been the richness of the Peace River diggings, indeed, that, at 
last accounts, hundreds of miners from the western side had 
been attracted to them. Large numbers had also recentl 
arrived at the mines on the Missouri, and were working them with 
wonderful results. Altogether, the mines on this side are proving 
so lucrative as to attract very general attention; and we hope that, 
before long, they will be thoroughly tested. It must be borne in 
mind that, after all, the great importance of the recent discoveries on 
the Saskatchewan and other rivers lies in the indication they give of 
larger and richer deposits. On hearing of these discoveries, Dr. 
Hector, who accompanied the Palliser exploring expedition, gave it 
as his opinion that the gold deposits had been washed from the 
shingle-terraces along the eastern base of the mountains, where, it is 
believed, the precious metal will be found in the greatest abundance. 
The geologist and the miner alike point to them as the sources of the 
richest deposits. As if still further to stimulate the progress of 
gold-bunting in Rupert's land, we have had renewed assurances 
of the great agricultural capabilities of the valley of the Saskatche- 
wan. Jl-ssed with a fertile svil and genial climate, it isa region 
-hich holds out rare inducements to the farmer. On its plains he 
‘ » raise produce cheaply, and nowhere else can he dispose of it at 
‘uch an enormous profit. With flour at about £7 the cwt., and 
every other agricultural product at a proportionately remunerative 
rate, it must be admitted that to the farmer as well as to the 
gold-hunter this magnificent region is really a land of promise.” 
Gold has been discovered lately at Fort Ellice, on the Assiniboine, 
and on branches of the Qu’Appellee river, streams which unite and 
run into the Red River, and have no connection with the Rocky 
Mountain rauge. It is thought that steamboats with be running on 
the Saskatchewan within a twelvemonth. 


Devorrort Dockyarp.—The building slips here present, just 
now, a very untoward appearance. No. 1 has the sloop Bittern, 
4,669 tons, 150-horse power, about jth built; nothing has been done 
to her for a long time, and there are no orders to a No. 2 is 
vacant. The Cynthia was proposed to be built thore, and some 

rtions of her timbers have been a long time in the yard prepared. 
" No. 3 is the Robust, 81, 3,716 tons, 800-horse power, 24 parts of 
which are built. The work on her was suspended some time since. 
In No. 4 is the Ister, 36, 1} built. She will, probably, be taken down 
again. No. 5 slip, from which the Ocean was hed, is u pied 
In the basin is the screw steam-frigate Aurora, 39, 2,558 tons, 400- 
horse power, fitting for the first division of the steam reserve. Her 
topmasts are fidded, the lower rigging is over her mastheads, 
she may be ready in October. The screw steam ~~ Royalist, 11, 
669 tons, 150-borse power, a new ship, which ees 
alterations and being newly coppered in No. 4 dock, which is 219ft. 
6in. long. The aa first Or on was very inferior. She is 
fitting for the first division of steam reserve. In the north dock, 
No. 5 (263ft. 4in. long), is the gun vessel Goshawk and the hoy 
Arthur, belonging to tke Victualling Department. It is probable 
that, in consequence of the great size of modern-built ships, the 
Lords of the Admiralty may Dem directions for increasing the 
lengths of docks Nos. 4and 5. It is stated that their lordships have 
approved of a plan for the erection, on the east side of the rope house, 
of an iron reservoir for storing water. The — of the engine, 
which drives the wheels in the rope house, can be applied to pumping 
water into this reservoir. The most important engineering work in 
connexion with Keyham steam yard is that for the extension of the 
North or tidal basin into the waste ground, and for the construction of 
a boat basin in place of the old powder magazine basin. The North 
basin, which occupies about five acres, is about 500ft. long; when 
completed, it will be 883ft. long, 447{t. wide, and 41ft. deep from 
coping level. The river, or oaze, wall enclosing the boat 
basin strikes off at an obtuse angle from the west wall of the North 
basin. The length of the boat basin will be 300ft., by a mean width 
of 90ft. The wharf between the boat basin and the North basin 
will be 380ft. wide above. The entrance to the boat basin will 
be 30ft. wide. The area of the North basin, when completed, 
will be somewhat over nine acres, and the length of the new sea 
wall 470ft. A new entrance, 80ft. wide, will be constructed 
at the north end of the North basin, to communicate with any 
works which may afterwards be constructed. The outer 
facing of the north wall is completed, and blocks of wrought granite 
for the inner facing are on the ground. It is understood that the 
coutract will be completed by Mr. Jackson in three years. There 
are now only 100 men employed on the breakwater and the Govern- 
ment quarries at Oreston. They are occupied in placing a granite 
buttress at the foot of the work, the foundation being at the level of 
low water of the lowest spring tides. The buttress consists of three 
courses of granite dovetailed horizontally and vertically. The pro- 

is necessarily slow, as the work can only be done for four or 

ve days at each spring tide. Between sae, 1862, and August 

1863, 788 lineal feet have been laid, and there remain 824ft. to 

complete the work. The weight of stone deposited since last 

August is 9,800 tons, making a total since the first stone was laid on 
the 12th of August, 1812, of 3,940,200 tons. 
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INSTITUTION OF CIVIL ENGINEERS. 
SUBJECTS FOR PREMIUMS—SESSION 1863-64. 


Tue Council of the Institution of Civil Engineers invite commu- 
nications on the subjects comprised in the following list. as well as 
upon others; such as, 1. Authentic details of the progress of any 
work in civil engineering, as far as absolutely executed (Smeaton’s 
Account of the Eddystone Lighthouse may be taken as an example); 
2. Descriptions of engines and machines of various kinds; or, 
8. Practical essays on subjects connected with engineering, as, for 
instance, metallurgy. For approved original communications on 
these, or other subjects, the Council will be prepared to award the 
premiums arising out of special funds devoted for the purpose. 

1. On the decay of materials in tropical climates, and the methods 
employed for arresting and preventing it. 

2. Ou the theory of metal and timber arches, 

3. On the theory and details of construction of wrought iron gir- 
der bridges. 

4, On land-slips, with the best means of preventing or arresting 
them, with examples. 

5. On the pressure of earth on tunnels, and the conditions which 
limit its amount. 

6. On the theory and practice of artesian well-boring, and of 
sinking large shafts, as now practised on the Continent. 

7. On the results of contrivances for facilitating the driving of 
tunnels or drifts in rock. 

8. On the principles to be observed in laying out lines of railway 
through mountainous countries, with examples of their application 
in the Alps, the Pyrenees, the Indian Ghauts, the Rocky Mountains 
of America, and similar cases. 

9. On the best means of preserving railways in Alpine countries 
from interruptions from snow. 

10, On the results of recent experience in iron permanent way. 

11. On the principles to be observed in the designing and arrange- 
ment of terminal and other railway stations, repairing shops, 
engine-sheds, &c., with reference to the traffic and the rolling 
stock. 

12. On railway ferries, or the transmission of railway trains 
entire across rivers, estuaries, &c. 

13. On locomotive engines for ascending steep inclines, especially 
when in combination with sharp curves on railways, 

14. On the working of locomotive engines in long tunnels, with 
frequent stations, 

15, On the results of the application of Giffard’s Injector to the 
boilers of locomotive and other engines. 

16, On the working expenses of railways, and the influence on 
these of the original design and construction. 

17. On the results of a serics of observations on the flow of water 
from the ground, in any large district; with accurately-recorded 
rain-gauge registries, in the same locality, for a period of not less 
than twelve months. 

18 On the construction of catch-water reservoirs in mountain 
districts, for the supply of towns, or for manufacturing purposes. 

19. Accounts of existing waterworks; including the source of 
supply, a description of the different modes of collecting and filter- 
ing, the distribution throughout the streets of towns, and the general 
practical results. 

20. On the best means of improving the water supply of the 
metropolis. 

21. On the structural details, and the results in use, of apparatus 
for the filtration of large volumes of water. 

22. On the drainage and sewerage of large towns ; exemplified by 
accounts of the systems at present pursued, with regard to the level 
and position of the outfall, the form, dimensions, and material of the 
sewers, the prevention of emanations from them, the arrangements 
for connecting the house drains with the public sewers, the best 
means of limiting the contamination of rivers from the sewage dis- 
charged into them, and the disposal of the sewage, whether in a 
liquid form, as irrigation, or in a solid form, after deodorisation. 

23. On the results of the employment of steam power on canals, 
and of other measures for the improvement of canals as a means of 
conveyance for heavy traftic. 

24. On iron paving, and a comparison of the results attained by it 
and by stone block paving, &c. 

25. A history of any fresh-water channel, tidal river, or estuary 
—accompanied by plans and longitudinal and cross sections—includ- 
ing notices of any works which may have been executed upon it. 
and of the effects of the works ; particularly of the relative value of 
tidal and fresh water, and of the effect of enclosures from the tidal 
area upon the general régime, of sluicing where applied to the im- 
provement of the entrance or the removal of a bar, and of groynes, 
or parallel training walls. Also of dredging, with a description of 
the machinery employed, and tie cost of raising and depositing the 
material, 

26, On the results of a series of observations, illustrative of the 
modifications which the tidal wave undergoes in its passage up and 
down a river, or estuary. 

27. On the construction of tidal, or other dams, in a constant or 
variable depth of water; and on the use of wrought iron in their 
construction. 

28. A history of any harbour, or dock, including the reasons for 
selecting the site, the mode of construction adopted, and the subsi- 
diary works for the convenience of shipping, and for commercial 
purposes, with the cost, &e. 

29. On graving docks and mechanical arrangements having a 
similar object, with the conditions determining their relative applica- 
bility in particular cases, as dependent on the rise of tide, the depth 
of water, and other circumstances. 

30, On the arrangement and construction of floating landing- 
stages, for passengers and other traftic, with existing examples, 

31. On the different systems of swing, lifting, and other opening 
bridges, with existing examples. 

82. On the construction of lighthouses, tneir machinery and light- 
ing apparatus; with notices of the methods in use for distinguish- 
ing the different lights. 

_ 33. On the measure of resistance to steam vessels at high velo- 
cities. 

34. On the results of the use of tubular boilers, and of steam at an 
increased pressure, with or without superheating, for mar ne engines, 
noticing particularly the difference in weight and in speed in pro- 
portion to their horse-power and the tonnage. 

35. On the relative advantages of the principle of expansion, as 
applied in the single long-stroke cylinder engine, in the double 
cylinder engine, aud in the three-cylinder engine; and on the 
adaptation of the two latter to marine purposes. 

36. On the principles aud varieties of construction of blast engines, 
with British and foreign examples. 

37. On the best description of steam fire engines, and their power 
and efficiency, as compared with ordinary hand fire engines. 

38. On the construction of, and the comparative duty performed 
by, modern pumping engines for raising water, for the supply of 
towns, or for the drainage of mines; noticing, in the latter case, 
the depth and length of the underground workings, the height of 
the surface above the sea, the geological formation, the contiguity 
of streams, &c. 

39, On turbines and other water motors of a similar character, 
— their construction and performance, in comparison with water- 

60. 

40. On the present systems of smelting iron ores: and on the 
conversion of cast iron into the malleable state, and of the manufac- 
ture of irow generally, comprising the distribution and management 
of ironworks, 

41. On the manufacture of iron for rails and wheel tyres, having 
special reference to the increased capability of resisting Jamination 
and abrasion; and accounts of the machinery required for rolling 
heavy rails, shafts, and bars of iron of large sectional area, 

42. On the manufacture of large masses of iron for the purposes 
of warfare, as armour plates, c. 

43. On the construction of rifled and breech-loading artillery ; 





and on the initial velocity, range, and penetration of rifled projectiles, 
and the influence of atmospheric resistance. 

44. On the use of steel bars and plates in engine work and 
machinery, for boilers, and for shipbuilding, as well as for brid,zes. 

45. On the use of steel in the construction of locomotive engines, 
especially with reference to durability and the cost of repairs, in 
tyres and cranked axles, as compared with iron of acknowledged 
good quality. 

46. Un the Bessemer and other processes of steel-making: on the 
present state of the steel manufacture on the continent of Europe; 
and on the employment of castings in steel for railway wheels and 
other objects. 

47. On the safe working strength of iron and steel, including the 
results of experiments on the elastic limit of long bars of iron, and 
on the rate of decay, by rusting, &c., and under prolonged strains. 

Moe On the transmission of electrical signals through submarine 
cables. 

49. On the present relative position of English and Continental 
engineering manufactories, especially with reference to their com- 
parative positions in respect of the cost, and the character of the 
work produced, 

50. Memoirs and accounts of the works and inventions of any of 
the following engineers:—Sir Hugh Middleton, Arthur Woolf, 
Jonathan Hornblower, Richard Trevithick, William Murdoch (of 
Soho), Alexander Nimmo, and John Rennie. 

Original papers, reports, or designs, of these, or other eminent 
individuals, are particularly valuable for the library of the Institu- 
tion. 

The competition for premiums is not confined to members, or 
associates of the Institution, but is equally open to all persons, 
whether natives or foreigners. 

The Council will not consider themselves bound to award any 
premium, should the communication not be of adequate merit, but 
they will award more than one premium should there be several 
communications on the same subject deserving this mark of dis- 
tinction. 

The communications must be forwarded on or befoie the 1st of 
January, 1864, to the house of the Institution, No. 25, Great George- 
street, Westminster, S.W., where copies of this paper, and any 
further information, may be obtained. 

Cuartes Mansy, Hon. Sec, 
JAM Forrest, Sec. 
25, Great George-street, Westminster, S.W., 
August, 1863. 
Extracts from the Minutes of Council, February 23rd, 1835. 
“The principal subjects for which premiums will be given are :— 

“Ist. Descriptions accompanied by plans and explanatory draw- 
ings, of any work in civil engineering, as far as absolutely executed; 
and which shall contain authentic details of the progress of the 
work, (Smeaton’s account of the Edystone Lighthouse may be 
taken as an example.) 

“ 2ndly. Models or drawings, with descriptions of useful engines 
and machines; plans of harbours, bridges, roads, rivers, canals, 
mines, &e. ; surveys and sections of districts of country. 

“3rdly. Practical essays on subjects connected with civil engi- 
neering, such as geology, mineralogy, chemistry, physics, mechanic 
arts, statistics, agriculture, &c. ; together with models, drawings, or 
descriptions of any new and useful apparatus, or instruments ap- 
plicable to the purposes of engineering or surveying.” 





Excerpt Bye Laws, Section XIV., Clause 3. 

«Every paper, map, plan, drawing, or model presented to the 
Institution shall be considered the property thereof, unless there 
shall have been some previous arrangement to the contrary, and the 
Council may publish the same, in any way and at any time they 
may think proper. But should the Council refuse or delay the pub- 
lication of such paper beyond a reasonable time, the author thereof 
shall have a right to copy the same, and to publish it as he may 
think fit, having previously given notice, in writing, to the Secretary, 
of his intention. No person shall publish, or give his consent for 
the publication of any communication presented and belonging to 
the Institutfon, without the previous consent of the Council.” 


Instructions for Preparing Communications. 

The communications should be written in the impersonal prononn, 
and be legibly transcribed on foolsecap paper, about thirteen inches 
by eight inches, the lines being three-quarters of an inch apart, on 
the one side only, leaving a margin of one inch and a half in width 
on the left side, in order that the sheets may be bound. 

The drawings should be ou mounted paper, and with as many 
details as may be necessary to illustrate the subject. Enlarged dia- 
grams, to such a scale that they may be clearly visible, when sus- 
pended on the walls of the theatre of the Institution, at the time of 
reading the communication, should be sent for the illustration of any 
particular portions. 

Papers which have been read at the meetings of other scientific 
societies, or have been published in any form, cannot be read at a 
meeting of the Institution, nor be admitted to competition for the 
premiums, 





Atrive Ramways.—A conference with reference to a proposed line 
of railway to cross the St. Gothard, andtounite Switzerland to Italy, 
has just taken place at Lucerne. The Government of Lucerne took 
the initiative in the matter, and invited the cantons of Zurich, 
Berne, Urri, Zug, Fribourg, &c., to join in the conference. 

Tue Continent.—The Belgian Minister of Public Works has 
abandoned the five years’ guarantee which he proposed to exact in 
regard to rails required for the State network of lines, and to return 
to the old guarantee of three years. The change made recently by 
the minister had been much criticised by industrials who, among 
other reasons which they urged against the measure, remarked upon 
the disadvantage which they should experience in connection with 
foreign deliveries, as a great number of foreign companies cohsidered 
it prudent to adopt as their standard the specifications of the Belgian 
State lines. Much attention is devoted to the erection of forges, 
blast furnaces, and ironworks, as well as to the opening of new centres 
of extraction in connection with the minerals of the Luxembourg. 
The transport of coal by water has been resumed this month, and 
the freights which prevailed before the enforced idleness set in have 
been maintained. A good season is generally anticipated for Belgian 
collieries : the orders on hand are important, and a reduction of ls. 7d. 
per ton in the transport of coal from Charleroi to Paris, which has 
been proposed by the railway companies, has communicated a new im- 
pulse to this part of the Belgian coal basin. Most of the Belgian 
railways show an advance this year, and trade seems generally to 
have revived in this industrious little kingdom, which has brought 
its resources and enterprise to bear upon Spain, Italy, Holland, and 
other countries. The immense works which Napoleon III. has 
just chalked out for the great railway companies of France, which 
have had some three thousand miles of new lines imposed upon 
them, cannot fail to give a stimulus to the iron trade of both Belgium 
and France, as for at least ten years to come the demand for rails on 
French account will be very heavy. Italy, too, has applied herself 
with ardour to the completion of her hitherto defective means of 
railway communication, and Spain is hard at work with the same 
object. This latter country has two great networks now in opera- 
tion, which bid fair, when fully completed, to yield excellent results; 
and the higher the per centage obtained by the capitalists who have 
embarked in them, the more rapid, of course, will be the progress of 
railways among the perhaps naturally sluggish Spaniards. Much 
depends upon the continuance of peace, and the Polish revolution is 
certainly rather a threatening event. Still, we cannot quite bring 
ourselves to a belief that it will end in a European conflagration. It 
might be otherwise, perhaps, but for the sufferings which the inter- 
minable struggle in America has involved, but which will proba- 
bly have the advantage at any rate of preserving peace on this side 
of the Atlantic.—Colliery Guardian. 





STEEL AS A MATERIAL IN THE CONSTRUCTION 
OF BRIDGES. 


Wuen iron was originally introduced into the construction of 
bridges it was thought that the natural fitness of things had been 
violated. Iron was, no doubt, stronger every way than stone; it 
was, perhaps, imperishable; certainly manageable, aud, on the 
whole, economical. Yet, not being habitual, it was hard to convince 
engineers that any combination of iron could constitute a veritable 
bridge. Of our early engineers many, it is to be remembered, 
were at one time stonemasons, and throughout life they remained 
faithful to the traditions of their craft. Familiarity with a special 
material influences the ordinary modes of thought. We are very 
well aware who it is that is convinced that “there is nothing like 
leather.” The Americans, accustomed to the general use of wocd 
in engineering structures and in machinery, may be said to think in 
that material; and it is no wonder that all the conceptions of a 
stonemason should, in like manner, smell of the quarry and the 
stonecutter’s yard. So for years stone bridges (and those of bricks, 
which are but artificial stones) were many, and iron spans were few. 
Interminable stone and brick viaducts were erected on our railways ; 
and we believe it to be, even yet, a cherished tradition that, 
for a very heavy traffic, such as that over London Bridge, 
“ there is nothing like stone.” But the limit of the practicable width 
of span is soon reached in stone bridges, and any considerable width 
requires a great proportionate rise. Kircher, it is true, speaking of 
stone bridges in China, from three to four miles long, mentions an 
arch of the incredible span of 600ft. The widest stone span, how- 
ever, of which there is any authentic record, was that of an arch 
of 251ft. clear opening, formerly standing over the Adda, at 'l'rezzo, 
not far from Milan. This great bridge was destroyed for military 
purposes, but the abutments and the curve of its lower intrados still 
attest its former greatness. ‘The widest stone arch now standing is 
one of 220ft. clear span, and 57ft. rise, on the line of the Washington 
aqueduct, U.S.; and next to this comes the noble arch of 200ft. and 
42ft. rise, of the Grosvenor Bridge over the Dee, at Chester. This 
is justly reckoned a great span, although it would be hardly note- 
worthy if executed in iron. The old bridge of Vieille Brionde, over 
the Allier, in France, has a single span of 1&3}ft., with a rise of 7Uft. 
3in, The widest masonry arch yet executed for railway purposes is 
that of 180ft. span, and 90ft. rise, over the river Ayr, on the line of 
the Glasgow and South-Western Railway. é 

We need not say how far such works, the greatest of their kind, 
are surpassed by spans of iron. Not considering suspension bridges, 
iron spans of 400ft. are now considered to present no difficulty. We 
have 460ft. spans over the Menai Straits, and 455ft. spans over the 
Tamar. The river Conway is crossed at a leap of 400ft. The Vistula 
is crossed not far from Koenigsberg by an iron railway bridge having 
six spans of 397ft.; and that over the Rhine at Cologne has four 
spans of 344ft. 6in. The Mayence has four spans also of 331ft. ; 
and 330ft. is the width of the principal span of the Victoria Bridge 
over the river St. Lawrence, at Montreal. The Chepstow Bridge 
has a span of 300ft. f : 

The limit to the width of span, in any material, isin the weight 
of the material itself. The late Captain’ Moorsom obtained the 
prize in the Cologne Bridge competition for a design for a lattice 
bridge of two spans of 600ft. each, and Mr. Fairbairn’s design was 
for a tubular bridge with two spans of 570ft. Gin. each; yet it is 
demonstrable that, at a span of about 1,600{t., a tubular bridge could 
bear only its own weight. Steel, of good working and welding 
quality, has a strength nearly or quite double that of ordinary 
bridge plates, the strength of which seldom averages 20 tons per 
square inch, while there is much that probably does not exceed 16 
tons or thereabouts—thus, if 1,600ft. is the limit of span in iron, it 
should be 3,200ft. in steel; and if a span of 600ft. be practicable with 
the former material, one of 1,200{t. should be equally so with the 
latter. ‘To double a given span, whether in iron or steel, requires 
at least twice the weight, per lineal fuot, in the bridge itself; and 
where the weight of the bridge forms a large proportion of the whole 
load, the rate of increase is correspondingly greater. Yet a steei 
bridge of 600ft. span need not, theoretically, contain more metal in 
the top and bottom members than an iron bridge of two spans of 
300ft. each, so that, as far as cost is concerned, the difference would 
consist in that of the cost of equal weights of steel andiron. As, 
however, a pier would be saved, this saving might be such as to 
render the steel bridge absclutely more economical in first cost than 
one of equal length in iron. : . 

It is almost needless to say that steel is not necessarily brittle, as 
are the qualities used for cutlery. Steel is any combination of iron 
aud carbon which, when heated and immersed in water, becomes 
harder. Even many commercial irons do this, and as iron is never 
entirely free from carbon, it is difficult indeed to say whether any 
specific specimen of carbonised iron is to be known as iron or steel. 
Certain itis that many irons are brittle, and certain marks of steel are 
nearly astoughascopper. Puddledsteel, when it can be had ofuniform 
quality, is not generally brittle; “ homogeneous metal,” so-called, 
is but'a moderately carbonised steel of well-known toughness, and 
Bessemer metal, although produced by a different process, partakes 
of the same qualities. The structural value of any metal is its 
absolute resistance, both to tensile and compressive strains, 
multiplied into the distance through which these strains act 
before the natural elasticity of the metal is permanently af- 
fected. The great absolute cohesion of steel would not, of 
course, entitle it to confidence when applied in important works of 
construction, did it not, also, possess “toughness,” or considerable 
extensibility before rupture. Mr. Mallet hasmodified theco-eflicients 
adopted by Poncelet, so as to express by Te and 7r the combined 
tensile strength and extensibility of a metal respectively at the 
elastic limit and at rupture, and corresponding co-efficients are also 
employed for compression at the elastic limit and at the crushing 
point. Haif the strain multiplied into the distance through which it 
acts, gives a product either in foot-pounds or inch-pounds, expressive 
of the relative structural value of material when any known standard 
is taken for comparison. ‘The test of a good steel for bridge plates 
will be that of high tensile and compressive resistance, combined 
with a good range of extensibility and compressibility. From the 
great progress lately made, and still being made, in the manufacture of 
steel, we may reasonably look for the production of a strong, tough 
metal upon a scale and at a price which, for bridges of large spaus 
at least, will render it every way preferable to iron.—Jechanics 
Magazine. 





Sorence anp Art Derartwent or Tae Commttree oF CoUNCIL ON 
Epvucation.—Resutt oF Examinations or Scrence Scaoos AND 
Ciasses, May, 1863.—The total number of individuals under in- 
struction in 1863 was 3,811, and in 1862, 3,413; of these 869 were 
in uncertified classes last year, and about 700 this; making the in- 
crease in students, in certificated classes, between May, 1862, and 
May, 1863, 566. The total number of individual candidates who 
applied for examination in 1863 was 2,000, and in 1862, ‘1,708. The 
number of papers worked in 1863 was 2,671 ; there being in practical, 
plane, and descriptive geometry, 288; in mechanical and machine 
drawing, 194; in building,construction,and naval architecture, 107 ; 
in theoretical mechanics, 35; in applied mechanics, 22; in acoustics, 
light, and heat, 121; in magnetism and electricity, 2u7 ; in inorganic 
chemistry, 679; in organic chemistry, 157 ; in geology, 129; in 
mineralogy, 46; in animal physiology, 343; in zoology, 41; in 
vegetable physiology and economic botany, 126; in systematic botany, 
84; in mining, 29; in metallurgy, 63. In 1862 the total number of 
papers was 1,943. The number of provincial local centres where 
examinations were held in 1863 was 64, and in 1862, 45. The 
number of metropolitan centres where examinations were held (in- 
cluding this department) was, in 1863,7; in 1862, 9. In 1863the total 
uumber of successes were 2,127, viz.:—Passes, 668; honourable 
mentions, 510 ; third grade prizes, 458; second grade prizes, 309; 
and first grade prizes, 182; and 544 failures. In 1862 the total 
number of successes was 1,480, viz. :—Passes, 791 ; third grade 
prizes, 296 ; second grade prizes, 237; and first grade prizes, 156; 
and 463 failures. 
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THE SEWAGE OF THE METROPOLIS. 


WE are now in a position to see the present results of the adver- 
tisement which appeared some time back, from the Metropolitan 
Board of Works, asking for tenders for taking the sewage of the 
metropolis. The Main Drainage Committee reported last week to 
the board that nine communications had been received, not one of 
which fully complied with the terms of the advertisement, whilst 
three of them made no proposals of the nature of a tender. The 
report then gave the names of the parties, and a short summary of 
their proposals. 

Even before the appearance of the report, the subject had received 
considerable “ventilation” in the journals; but the state of the 
question does not seem to us very different from what it was when 
we looked into it. We believe that no member of the Metropolitan 
Board—-whatever may have been shid at vestries and other local 
meetings—entertains the opinion that the sewage ultimately will be 
worthless. ‘“ Entrusted,” as Mr. Thwaites has said, “with the exe- 
cution of important and costly works, but endowed with very 
inadequate funds for their execution ;” in fact, except in the case of 
the Thames Embankment, compelled to derive the resources “ from 
the direct taxation of the metropolitan ratepayers ;” hampered with 
the debts of predecessors, ‘and with an arrear of centuries of neglect 
to overtake,” the board would, we can suppose, hail with delight 
any means by which their task might be lightened and the burdens 
of their fellow citizens alleviated. But they feel, in the words of 
the same representative of the board, that they “are trustees on 
behalf of the public,” whom it is their “duty to protect against 
vague and visionary schemes; as a hasty adoption of the first wild 
tentative effort to deal with the sewage might for years impede the 
execution of any sound practical plan.” They “have kept two 
objects steadily in view—first, to endeavour to find men of recog- 
nised practical and financial ability to perform what they undertake ; 
secondly, to obtain from them a suflicient guarantee that their 
operations shall not bring” the board “within the scope of the 31st 
clause of the Main Drainage Act, whereby the Secretary of State is 
empowered to call "them “to account if, in the disposal of” their 
sewage, they “cause any nuisance.” They “ believe these conditions 
can be fulfilled, and with advantage to the ratepayers.” 

Whether the means are suggested in any of the propositions to 
the board the ratepayers may shortly have an opportunity of judg- 


ing. 1t seems to be the intention to have the propositions printed 
in extenso. Meanwhile, we append them, much as we find them 
abridged. 


The committee, we may mention, in reporting, first reminded the 
board that the subject was one which had already seriously occupied 
their attention. In April, 1860, in answer to an advertisement, 
tenders were received, and opened on the 6th of July, 1860, 
from Messrs. Townsend, Moore, and Shepherd, expressed in nearly 
the same terms as communicatious by these parties which they have 
now sent in. 

Those who have replied to the recent advertisement are :—Dr. 
Thudichum, Mr. David Curwood, Lord Torrington, Sir Charles Fox, 
and Mr. Hunt, Mr. John J. Moore, Mr. George Townsend, Secre- 
tary to the London Sewage Utilisation Company (Limited), Mr. 
George Shepherd, Mr. C. F. Kirkman, Mr. Thomas Ellis, aud the 
Hon. W. Napier and Mr. Hope. 

Dr. Thudichum proposes to separate mechanically the house 
drainage, retaining what he considers most valuable ; and gives a 
sketch of his closet and drains, and tables of analysis of the con- 
stituents of fluid sewage. He estimates the nett profits at one mil- 
lion per annum, 

Mr. Curwood merely suggests the separation of the solid and 
liquid sewage. 

Lord Torrington, Sir C. Fox, and Mr. Thornton Hunt regret, on 
the grounds of the impolicy of publicly declaring the land with 
which they propose to deal, not to comply with the advertisement, 
but express their willingness to discuss the matter and to enter into 
a provisional arrangement fora Bill in Parliament. 

Mr. Moore, Mr. Townsend (on behalf of the London Sewage 
Utilization Company), and Mr. G. Shepherd, refer to their previous 
communications responding to the board’s advertisement in April, 
#860, as embodying the propositions they have to submit. 

The proposals of the London Sewage Utilisation Company (re- 
ported on 17th January, 1860) were that the board should grant the 
company as much sewage as they might require at Barking Creek 
for two years, at a rent of £0. That should the experiment be 
successful, the board should, at the end of those two years, grant a 
further term of twenty-one years at the same rent, and at the end of 
such term that the company should pay such rent for such further 
term as may be agreed, or as determined by the arbitration of the 
= of the Institute of Civil Engineers, or by the Board of 
Trade. 

Mr. Moore’s proposals were, that the board should grant the 
sewage for ninety years, the first fourteen at a peppercorn; and at 
the expiration of that term one-half of the profits, after deducting 
10 per cent. interest on the capital invested, or on such reasonable 
return as the Secretary of State may award, to be paid by the 
grantees to the board. In a further communication, 9th July, 1863, 
Mr. Moore offers to pay one farthing per ton for every ton of sewage 
raised by the board to a height of 2U00ft.; which, at eighty million 
gallons daily, would, he estimated, amount to £136,000 per annum ; 
and he states (really a vital point) that he has already engagements 
with the occupiers of nearly 60,000 acres for the use of the sewage. 


Mr. Shepherd, adhering to the proposals in his former letters, 
states that he shall shortly have plans for applying the whole of the 
sewage; that he will apply to Parliament for the necessary powers 
on obtaining a concession, and asks for that of the south side first. 
Of Mr. Shepherd's letters only two are of the nature of tenders, 
The first asks for a concession of the whole of the sewage of London 
for fifty years, and offers to divide with the board the nett profits 
received by the company after paying 7} per cent. on the invested 
capital ; after fifty years, the company only to deduct 5 per cent. 
interest on their capital ; the second refers to the former tender, but 
requests that the concession should be full and free. 

There remain three communications, purporting to be tenders in 
answer to the board's last advertisement. 

Mr. Kirkman’s embodies a patent for obtaining manure from sewage 
by filtration and deposit—the water, after such treatment, to be 
discharged into the river. He purposes to erect works, on condi- 
tion that the board shall convey to him the necessary land adjoining 
the reservoir at Barking, deliver the sewage into his works, grant 
him use of their frontage and wharfs for the term of seven years at 
& peppercorn, seven years at a rent of one-fifth the nett profits, after 
deducting a dividend of £20 per cent. on the capital expended; and 
for a further term of seven years at a rent of one-fifth the nett 
profits after deducting £5 per cent. in the capital ; and for any fur- 
ther term at such rate as shall be settled by the Secretary of State. 
Mr. Kirkman would guarantee a minimum rent of £10,000 per 
annum, and surrender the works on two years’ notice, subject 
to the repayment of the capital invested, and of a premium of £25 
per cent. thereon, and to a royalty of £1 per cent. for the use of his 
patent. 

Mr. Ellis proposes to pump from the board's reservoirs to covered 
tanks,—the sewage to flow by gravitation through pipes laid along 
the sides of the roads adjoining the area to be irrigated. Mr. Ellis 
undertakes to provide all necessary deodorising agents, and to sub- 
ject himself in all things to the directions of the board. The pro- 
tits, deducting expenses and reserve fund, he proposes to divide 
equally, and he suggests that three of the directors of his company 
should be nominated by the board. The concession he requires 
should be in perpetuity, subject to the board’s power to purchase 
after fifty years, on certain conditions. 

Messrs. Napier and Hope propose to intercept the whole of the 
ordinary flow of the northern sewage near Abbey Mills, to convey 
it by a culvert forty-four miles in length to Maplin Sands ou the 
one hand, and Dengie Flats on the other. Both these areas, extend- 
ing to fifteen or twenty thousand acres, are at present submerged at 
high water ; and their redemption is part of the project. The capital 











proposed is two millions—the concession of the sewage to be for fifty 
years, subject to Parliamentary authority being obtained, and to a 
grant of the land from the Crown. The nett profits to be divided 
equally, after a deduction of 10 per cent. on the outlay. The board 
to have the power of resuming the grant of sewage at the end of the 
fifty years, on certain conditions. 

The committee appended to the report the several tenders from 
time to time made for taking the sewage of the metropolis, together 
with supplementary documents and explanations of such tenders, 
and included also other communications addressed to the board on 
the question of the sewage. 

The report, and the voluminous documents connected with the 
subject, are now being printed; and they will be sent to all the 
vestries. 

It will not be seen, from this abridgment of the propositions, how 
the problem is solved ; or whether, for example, it is supposed that 
the Essex marshes can absorb the whole present sewage of the 
northern -half of the metropolis, plus the increase in the future. 
Several things have to be taken as granted before such disposal of 
the sewage can be calculated upon. First of all, the nature of soil 
must be that which will absorb sewage in large quantities beneficially ; 
and second, landowners must be ready or competent to appreciate 
the value. We pass by, for the moment, without questioning, the 
point said to he now proved, that sewage can be applied beneficially 
to all kinds of crops. It may, however, be more important to note 
that persons considered to bs acquainted with agriculture, and the 
value of the land bordering the ‘!hames,—differing we may suppose 
both with Mr. Mechi and Mr. F. Bailey Denton,—assert that the 
land there would be spoiled by sewage irrigation aud land drainage ; 
and that it is better to keep to the present system of irri- 
gating by ditches and sluice gates. Taking this view to be 
wrong, it is to be considered in the estimate of the situa- 
tion, and of the counteracting influences. But there is a third 
point, that of levels. If certain theories be correct, no city that 
is in a valley can be assisted in the disposal of its sewage by the 
method of irrigation in which the sewage is distributed by gravita- 
tion, that is, not by some mechanism of pumps and hose; and the 
outlets for London would be confined to the areas of ground at lower 
levels than its system of sewers. ‘Phese areas, by the system which 
is in course of completion, would be the country east of the metro- 
polis. The value of guano arises from the concentration of the 
fertilising ingredients in a given weight of it. Expenses of carriage 
can be incurred in its case which could not in that of the liquid. 
If all the land to which pipes could be extended or radiated to a 
considerable distance from the reservoirs at Barking and 
Crossness point, —and from the whole length reaching across 
the marshes of the northern outfall sewer, which is so favourable, in 
its high level, to the distribution — were available, the quantity of 
such land would not be sufficient for the sewage of London. 

The scheme of Mr. Ellis, which has been in some form before the 
public for three years, has lately been brought into greater notice by 
his letters in the papers, and by those of the chairman of the board 
in reply. Mr. Ellis proposes to pump the sewage into “a summit 
regulating reservoir, on either side of the Thames, placed on hills of 
sufficient elevation” to enable him “to command, by gravitation, 
the area to be dealt with,” as stated to Mr. Thwaites, in a letter 
dated the 7th of this month, wherein he adds—“It is evident that 
there are no such hills on the low banks of the Thames.” In his 
tender, he offers to take the -whole of the sewage, sharing the profits 
with the ratepayers, and to irrigate more than half a million of acres. 
Mr. Thwaiies says that there are *‘ cases in which the cost of a single 
lift of 22ft., added to the expenses of distribution, would more than 
equal the value of the sewage.” Mr. Ellis endeavours to show that 
the cost of lifting a ton of sewage the height mentioned could not 
amount to near th® sum which would be obtained per ton for the 
produce, which return, in the case of Italian rye grass, was esti- 
mated before the committee of the House of Commons as 9d. per 
ton. The cost of raising, he proves, from Jean's Engine 
Reporter, which gives the duty of the principal engines in 
Cornwall, and their expense in coals, could only be some- 
what over 4d. per ton; while as to the other “ cost of distribution,” 
he is aware of none, since the sewage would descend from the 
reservoir, through pipes, by gravitation. The elevations in Mr. 
Ellis’s scheme, however, are not 22ft., it has been observed, but 
2v0ft. 

We felt at the first commencement of the Metropolitan Main 
Drainaze, though we were not prepared to say what else the 
responsible board for London could have done, that one result on 
the completion of the works might be the demonstration of the 
importance of a different system, that of irrigation radiating on all 
sides from London. The most that the board have now provided 
for, beyond the removal of the evils of tide-locked drainage—itself, 
however, a work of immense value—is comprised in means of 
disposing of the sewage by irrigation in one direction, provided the 
sewage can be thus got rid of on the available land. We are not 
now prepared to say that much more could have been done at the 
time when the plans were prepared; and we really have not even 
now examined what are the precise levels, and the soils and crops, 
of the districts far and near, north, south, and westof the metropolis. 
Of course this examination should be made, even at the risk of 
showing the skilfully executed work of the board,to be not that 
which would be carried into effect with later knowledge of the 
subject. If, however, the actual works be the best for the case of 
London they certainly would not be presented by those having the 
best knowledge of the subject, the engineers of the board itself, as 
suggesting “the solution of the difficulty” in which Birmingham 
is placed. The engineers can say, probably better than others, 
what would be the cost of pumping, and then decide whether a 
radiating distribution, requiring that preliminary of expense, would 
be profitable, or be the most economic means of getting rid of a 
nuisance. We would merely observe that one portion of the Edin- 
burgh sewage is raised, previous to its distribution by gravitation; 
and that we presume this method is still found to be profitable, 
although necessarily less so than the other; where, in the case 
of the neighbouring meadows, the levels are favourable. We 
have confidence in the chairman and chief members of the Metro- 
politan Board, and in the officers by whom they have hitherto been 
ably served. With them lay the responsibility of the original 
decision, according to the evidence; and we cannot yet conclude 
that the course taken should have been different in principle, consi- 
dering the possible consequences of a mistake, the results of which 
might have been more serious than any that are likely to accrue 
from the partial retention of the Thames as outfall, and from the 
concentration of the sewage into a small number of intercepting 
sewers.— Builder. 








Tue Frencn Paper Trape.—In the Constitutionnel we find some 
rather interesting details on the subject of paper and paper-making. 
According to these statements, there is at the present time not a 
single department of France which has notits one or two paper mills. 
In 1859 there were 240 establishments of the kind in France ; 160 of 
them employed steam-engines of a collective force of 2,300 borses. 
Paris has several paper manufactories of its own, but is more im- 
tee as a depot for provincial products of that kind, and contri- 

utes largely to the exportation of paper, which has considerably in- 
creased of late to England and Spain. The quantity sent to the 
United Kingdom during the first half of 1863 equals the whole ex- 
portation thither during the year 1862. To Spain the export during 
the same six months has been equal to the annual average of 186v, 
1861, and 1862. The writer apparently corsiders the increase to bo 
due—at least as regards England—in great measure to the Inter- 
national Exhibition of last year, although he is of opinion that the 
French papermakers by no means made so good an appearance there 
as it was in their power to havedone, The yreater part of the ex- 


rt from Paris to England consists of thin papers of light weight. 

otwithstanding its recent success, the French paper trade, it is 
thought, will have to use its best exertions to maintain its good 
position relatively to foreign countries, 





THE TRIGONOMETRICAL SURVEY OF INDIA. 


Few parts of English administration in India are so little known, 
and at the same time so useful and so honourable to Government, as 
the various surveys at work over its wide extent of nearly a million 
and a-half of square miles, Thesaleof waste lands, and the discussions 
connected with that question, have given a new importance to the 
subject, and a report by Lieutenant-Colonel H. L, Thuillier, Sur- 
veyor-General of India, for the three years ending the 30th of Sep- 
tember, 1861, with another by Major J. T Walker, Superintendent 
of the great Trigonometrical Survey, tothe end of 1861, enables us 
to ascertain what has been accomplished, and to estimate what yet 
remains to be done, while it assists in forming some idea of the 
difficulty experienced in surveying waste lands for sale. 


There are three surveys in India, the Great Trigonometrical— 
which is the basis of all—the Revenue, and the ‘Topographical. 
The Great Trigonometrical has been at work since the beginning of 
the century, under officers so distinguished as Colonel Lambton, 
Colonel Everest, and Sir Andrew Waugh. Beginuing at Ca 
Comorin and working up to the Himalayas, nearly the whole of the 
southern peninsula has been covered with a network of triangles. 
When all India is finished it may be necessary to revise the earlier 
part of this work previous to Colonel Everest’s improvements in 
1830, by pursuing a fresh series in the meridian of Mangalore, 
in 75 deg. longitude, with extension down the Malabar coast, 
through the Sattara and Belgaum, to connect at Cape 
Comorin; a longitudinal section across the ninsula in 
latitude 13 deg. is also proposed. The chart of the whole 
operations of the survey shows that “a very considerable portion” 
of our vast Eastern Empire has been completed, and the true 
positions of most of the chief towns and places of importance have 
been absolutely fixed. North of the great longitudinal section, 
between Calcutta and Kurrachee, the meridional operations are 
nearly completed, forming a gridiron between two great quadrila- 
terals, divided by the great arc series, extending from Cape Comorin 
to the Himalayas, in longitude 78 deg. This is checked by six base 
lines—measured at Calcutta on the Darjeeling plains, at Sirong, 
in Central India, at Dehra Doon, in the Church Valley, at 
Attock, and at Kurrachee. In 1861 Captain Montgomerie 
carried out the grandest surveying operations in the world, 
having surveyed gy <r an area of more than 12,000 
square miles of very difficult country, among the snows of 
the Himalayas and Karakarum range to the boundary of 
China. In Ladak, on the Upper Indus, the stations were 
17,000ft. high. The highest altitude ever attained as a point 
for observations was by Mr. Johnson, at more than 20,000ft. high. 
It was this Cashmere party which “ey the largest glaciers yet 
known out of the Arctic regions. ‘he Baltaro glacier, in the 
Braldo branch of the Shigar valley, is thirty-six miles long. The 
Biafoganse forms, with the glacier on the Nuggair side, one 
mass of ice, sixty-four miles long. The only fuel the surveyors 
could get to drag up to these enormous heights was the dried 
dung of the yak. Most successful photographs were made of 
the glaciers. The other series at work in the two seasons ending 
1861-62 were the coast series from Calcutta to Madras, consisting of 
fifty two triangles, so arranged as to comprise one double and five 
single polygons and one quadrilateral. In the hills behind Vizaga- 
patan the surveyors were attacked by the aborigines. The Indus 
series, parallel with our western frontier, was completed, The 
Rahoon series laid down portions of the Rajpoot states, aud is by 
by this time complete. The Goorhagurh series, in the meridian of 
Umrizur, was completed. The Assam party finished 2,024 square 
miles, although the Jyntea revolt impeded their operations. The 
Bombay party, in spite of jungle fever, united the Guzerat 
and Singi series at Surat, and, in an area of 7,540 square 
miles, completed the survey of the northern — of 
Bombay. ‘The two great blanks in Northern India still 
to be filled up are in Eastern Bengal and Assam and in the inhos- 
pitable tracts of Rajpootana and Scinde. In a “ very few years” 
all India down to the parallel of 23 deg. latitude, will be topogra- 
phically or trigonometrically surveyed. As the fruit of what has 
been already done, and at the request of the Cholera Commission, 
which complained of the want of systematic sets of levels for each 
cantonment whereby to judge of plans for drainage and water supply, 
the . rveyors published the first instalment of tables of heights 
deduc:d from the mean sea level of Kurrachee harbour; for all 
India, ‘elow the parallel of 23 deg. latitude, the work still to be 
done is to fillup the blank including all the wild country to the 
back of Vizagapatam, the Central Provinces, and Berar. ‘This done, 
and it well take “ many years,” there remain only a short series for 
British Burmah, and the continuation of the coast series from Madras 
to Cape Comorin and Ceylon. 

The trigonometrical is the basis of both topographical and revenue 
operations. But there are wild districts and native states of which 
a trigonometrical survey is not necessary, and in these the work is 
topographical merely, so as to give us a good general or military 
map on a moderate scale for political and administrative purposes. 
On this work five parties have been employed—in Gwalior and 
Central India, in the Nizam’s country, in Ganjam and the petty tribu- 
tary states to the south of Bengal, in Chota Nagpore and the states 
to the south-west of Bengal, inhabited by Coles chiefly, and in 
Rewah, through which passes the Jubbulpore and Allahabab 
section of the railway uniting Calcutta and Bombay. In the two 
seasons 1860-62 an area of 16,408 square miles bas been topographi- 
cally laid down on the 1-in. scale. This work, being in the most 
unhealthy and sometimes hostile districts, is very difficult, but its 
political importance cannot be over-estimated. The average cost of 
the work is £1 6s.a mile. This survey has finished the Nizam’s 
country, Berar, the Punjab native states, all the wild states about 
Orissa; but all the states of Rajpootana, Central India and Bom- 
bay, remain to be surveyed. When ey the whole will cover 
819,388 square miles, or more than one fifth of India, and not much 
jess than six times all England and Wales, 


If the trigonometrical is chiefly of scientific, and the topographi- 
cal of political importance, the revenue survey, based on both, 
though often anticipating both, is of the greatest practical value to 
Government and the public in a country of which the state has 
hitherto been the sole landlord. In the three survey seasons ending 
September, 1861, there were thirteen regular survey parties. Since 
then the cry for waste lands, and other reasons, have increased the 
number of parties to fifteen, with three detached blish " 
making eighteen in all. At this date last year there were exactly 100 
Europeans and 401 natives in these parties, and they cost £79,935 a 
year. Adding the cost of the topographical and trigonometrical 
surveys, or £89,572, we have a total expenditure annually of 
£169,007 ov the three surveys of India. ‘These facts will give you 
some idea of the difficulty, nay impossibility, of making a regular 
survey of waste lands for which there are applicants. For only 
Europeans can be trusted with the charge of asurvey. Even in 
spite of their watchfulness corruption goes on, and for bribes their 
native subordinates give a slice of land to the great zemindar, and 
take it from that. Now, of these 100 European surveyors in 18 
parties, only two are actually devoted to waste land surveys in 
Assam. ‘Lhe general work must go on so long as the State is solo 
landlord, it must look after its land revenue, For instance, 
there are two parties in Oudh, two in the Central Provinces, 
one in Scinde, one in the Punjab, one in the North- 
Western Provinces, and six in Bengal. Not one of these 
was at work which had any reference to waste lands, such as 
settlers want for tea on the slopes of the hills, and now, as I have 
said, there are only two small detached parties specially engaged in 
this duty. Natives will not do, and Europeans are not to be got. 
The work is arduous, the surveyors are underpaid, and officers of 
Artillery and Engineers shun the revenue branch of the survey. In 
three seasons these thirteen parties surveyed 65,160 square miles, at 
a cost of £2 3s. 9d. the square mile. ‘This large area equals half 
the entire British Islands, or the kingdom of Prussia, and 1s about a 
fourth of the whole of France. Part of this was topographical, sur- 
veyed on the one-inch scale, showing the general features of the 
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country and all details, including territorial sub-division, as far asthe 
scale allows, but without the village boundaries. The area laid down 
in the revenue detail system is on the scale of 4in. to the mile. The 
limits of every village are separately defined and mapped, as well as 
generalised and reduced to lin. The work yet to be done will 
occupy “‘ very many years.” In the last fifteen years, since 1846-47. 
when the revenue surveys were revived after the first Punjab war, 
237,028 square miles have been thus surveyed at an average cost of 
£2 5s. 1$d. I shall not be far wrong if I say that one-half of 
British and native India and its frontiers have been surveyed trigo- 
nometrically, and one-third partly topographically partly in revenue 
detail. The whole must be surveyed trigonometrically or topo- 
graphically, and all which is not purely desert or within native 
States must undergo a detailed revenue survey. The trigono- 
metrical has been at work upwards of sixty years, and the revenue 
about sixteen. Yet in this gigantic double work, the vastness of 
which your readers will comprehend if they remember it is equal to 
all Europe except Russia, only £170,000 is spent annually. 

It follows that with so large an area the head office in Calcutta is 
incessantly occupied in computation, in piecing the work of the 
various parties together, and in issuing maps. Hitherto the ma 
have been sent to England for publication by the geographer to the 
Secretary of State for India in the great Indian Atlas. His dila- 
toriness has been a frequent subject of complaint, till at last the 
Indian Surveyor-General, with a lithographic establishment of his 
own creation, has become independent of him. In the three 
seasons, 199 new maps, large and elaborate, of atlas size, 
and some double, were made up and published from the 
work of the survey parties throughout India. These, too, 
were accompanied by village plans in duplicate amounting 
to 62,322 in number. With each village plan is statistical in- 
formation. You must have seen in the International Exhibition 
that splendid lithographed Atlas of the degree-sheets of the 
Himalaya Topographical Survey, which elicited the warm eulogies 
of Lord Canning and Sir C. Wood, and had a prize medal assigned 
to it. That Atlas shows what Indian surveyors can do, aud what 
artistic productions may be turned out in Calcutta by a self-trained 
establishment of Eurasian and Asiatic draughtsmen. I was 
amazed on visiting this lithographic establishment—in a few 
mean rooms, and with few of the appliances of England — 
to see the work they turned out, and to learn that 
in three years they published 520,924 copies of 669 different and 
new maps, plans, and forms, at a total actual cost of £8,842. The 
number of maps bought by the official and non-official public in the 
three years was 14,337. The colouring of these maps was effected 
by hand labour; but Colonel Thuillier is about to introduce 
chromo-lithography and copperplate engraving. Sir Henry 
James's yhetegueiie process for reproducing maps has not been 
a great success here, though two canes sappers were sent from 
England for the work. The Anastatic process for the re-transfer 
of old maps to stone or zinc by immersion in solution of strontia 
and nitric acid will be tried here to reproduce lithographed maps 
long out of print. 

None but the most scientific and intelligent men are engaged on 
our various surveys, and the elaborate reports which accompany 
their survey results contain a mass of geographical, statistical, his- 
torical, and social information which ought not to be buried in the 
Surveyor-General’s office. A few of these reports have been pub- 
lished from time to time, and the extracts from several given by 
Colonel Thuillier in his general report, from which the above facts 
are taken, are so good as to make us long for the whole. But the 
original necessity for financial economy has grown into a mania, 
which affects all state expenditure on science and literature before 
less important objects are sacrificed. — Times’ Correspondence. 


WHITWORTH AND HULSE’S ORDNANCE. 


Tas invention, by Mr. Whitworth and W. W. Hulse of Manchester, 
consists in the employment of a method of manufacturivg ordnance 
made of what is now termed homogeneous metal, or mild 5. «1 or steel 
iron, or other similar material. ‘The patentees cast an i+ -ot with a 
hole through it andafterwards hammer it between an angular-shaped 
auvil block and a hammer head of a similar ora flat shape. A 
mandril of a taper form is inserted through the hole cast in the ingot, 
and the operation of hammering or forging proceeds till the mandril 
becomes too hot, from its contact with the heated metal of the in <.-t; 
it is then withdrawn and a cold mandril is inserted in the place of 
the heated one, and the hammering or forging is continued until it is 
made of the desired size and shape. If preferred, a hollow mandril 
may be used and cooled internally. ‘The hammered tubular ingot is 
subsequently annealed, If necessary, the interior surface of the 
tubular ingot may be “ converted” to the required depth. 
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For heavy guns, for ships and fortifications, constructed on what 
is termed the “ built-up” system, the inner tube is made from a 
tubular ingot, and the inner tube strengthened with cylinders made 
of homogeneous metal, as above described, and put on, by hydraulic 
pressure or other suitable means, in one or more series, as required. 
For closing the breech of built-up guns the patentees employ a 
breech on which screws of two or more different diameters are cut. 
The screw with the smallest diameter takes into an interior screw 
in the breech end of the inner tube, and the screws of the larger 
diameters take at the same time into interior screws made in the 
second, or second and other series of hoops. In the case of guns 
which do not require to be hooped the barrel is to be made from an 
ingot cast with ahole through, as above described, and bored and 
rifled after it has been forged and annealed. In making the 
trunnions of ordnance they are to be cast with a hole through, 
employing homogeneous metal or strong pig iron or other suitable 
metal; the hole is afterwards bored, and for a portion of its 
length, or for its entire length, is screwed, the barrel or hoop of 
the gun, as the case may be, being screwed to receive it; or the 
ga may be made with, and form part of, the outer hoop, as 
shown. 

The illustration represents the gun, and the mode of constructing 
and attaching the breech by means of a triple screw; a screw with 
two different diameters is applied in the same way. a, a, is the inner 
tube of a built-up gun with a first and second series of hoops 6, b, 
and c,c; A, A, is the screw for closing the breech, having three 
series of different diameters, the smallest of which, 2, takes into 
the screwed end of the inner tube a; the medium-sized screw y 
takes into the screwed end of the hoops 6,6; and the largest size 
screw z, z, into the screwed end of the third series of hoops. By 
this arrangement the free and sudden expansion of the gun later- 
ally by the action of the explosion is allowed, whilst the inner tube 
with its ap amen | hoop: are each made to take their own 
proper share of the end pressure arising from the explosion. 





Be.cium.—There has beep an increase this year in the exported 
rails from Belgium. In the six months ending June 30th, 
22,829 tons were despatched, being 5,969 tons more than in the 
corresponding period of last year. The increase accrued from the 
Low Countries, Spain, Italy, Switzerland, and the Roman States. As 
regards Russia, France, aud the Zollverein, there was, however, a 
falling off. The export of Belgian pig iron has, on the other hand, 
declined this year. 





HATTERSLEY’S CLASSING TYPE FOR COMPOSING MACHINES. 
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Tuts invention, by Robert Hattersley, of Manchester, is particu- 
larly adapted to be used in combination with the machinery for com- 

sing or setting up type, for which a patent was granted to Mr. 

attersley, June 26th, 1857, No. 1794, but it may also be used in 
combination with other composing machinery. 

An inclined and curved table is employed provided with 
channels or grooves corresponding to the number of letters, 
figures, or other type to be classed; the entrance to these 
channels or grooves is widened to afford facility in placing 
the type therein, and at the entrance of some of the channels 
or grooves rows of shoots are applied to economise space. The type 
is deposited by hand into the entrances of the channels or shoots. 
Each channel or groove is furnished with springs or weights to 
guide the type and prevent it from turning during its passage to the 
receiving sticks, which are made of angle brass or other sheet metal. 
When the type has dropped into these receiving sticks it is pushed for- 
ward byacross bar acted upon by a crank driven bya treadle or other- 
wise. When these receiving sticks are charged they are removed 
into a tray ready to be taken to the composing machine. This 
apparatus may be applied direct to the composing machine. 

Fig. 1 is a side elevation of the improved apparatus for classing 
printers’ types, and Fig. 2 is a front view. 

a is the framing supporting the inclined and curved table 4, which 
is provided with as many channels or grooves c as there are letters, 
figures, or other type to be classed. The entrance of these channels 
or grooves is widened or provided with a shoot to facilitate 
the placing of the type therein, and the entrances are arranged in 
three or other convenient number of rows to economise space; tho 
type is deposited by hand into the mouth of the channel or shoot, and 
each channel or groove is furnished with springs, as shown at d, 
to guide the type into the receiving sticks e, the springs d' serving 
to keep the type in the upright position; the receiving stick e is 
shown in Figs. 3 and 4, and in Fig. 1, where it is represented as 
Linge | filled with type. ‘Che receiving sticks are made of sheet brass 
or other metal bent into an angle shape, the lower narrow edge sup- 
porting the end of the type. When the type has dropped into the re- 
ceiving stick it is pushed forward by the pin /, to which a regular to- 
and-fro motion is given by the cranks g on the ends of the shaft h, 
to which is fixed the pulley A', to these crank pins the bars i are 
jointed, and to the bars i is attached the upright or cross rail j, to 
which the pins fare fixed. The pulley A' is turned round bya band 
and treadle, or in any other convenient manner. By this means, as 
soon as a type has dropped into the receiving stick ¢, it is pushed 
forward and out of the way to allow another type to drop in its 
place in the receiving stick. As soon as a receiving stick is charged 
or filled with type it is removed into a tray ready to be taken to the 
composing machine. 

Tecan kinds and characters of type to be classed are indi- 
cated by the letters Y, Z, X, J, &c., above the entrance to the grooves 
or channels, as shown in Fig. 2, and the operator drops the cor- 
responding type with the letter or figure upwards into the grooves, 
down which they slide and fall into the receiving stick by their own 
gravity. By this means a great saving of time and labour is effecte 
in classing printers’ type. 





BOLTON’S MANUFACTURE OF WIRE. 


Tus invention, by A. S. Bolton, of Birmingham, consists in 
manufacturing wire as follows :—A tube, pipe, or cylinder of copper 
or copper alloy, has placed therein a core or rod of solid copper, or 
copper alloy, and the wire is made by rolling or drawing the 
same, or by both rolling and drawing the same, to the size re- 
quired. Or a core or rod of copper or copper alloy is enclosed 
in two or more tubes, pipes, or cylinders of copper or copper alloy, 
and manufactured into wire as before described, and that at one or 
more operations. In some cases, instead of using the inner pipes or 
cylinders entire, one or more of them is cut in two or more parts, but 
in all cases the outer cylinder must be entire. 


FIG 2 
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Figs. 1, 2, and 5 are cross sections, showing the manner of com- 
bining the core and cylinder; A is the central core; B an inner tube 
or cylinder which at Fig. 1 is shown entire, at Fig. 2 divided longi- 
tudinally into two parts, a and 4, and at Fig. 3 in three parts a, 6, 
and c; C is an outer tube or cylinder. Wires made in this manner 
are particularly applicable for electric telegraph purposes. 





PHILIPPI’S BEARINGS AND AXLE BOXES. 


Tats invention, by William Philippi, of Stromberg, Prussia, 
consists of certain improvements in the manufacture and construc- 
tion of bearings and axle boxes suitable for machinery, carriages, 
and railway rolling stock. 

Fig. 1 is a transverse section; Fig. 2 a longitudinal section 
through the line M, N, of Fig. 3, which is a plan view of a journal 
or bearing. The transverse section is taken through the line O, P. 
The bearing is hollowed out as shown by the spaces a, }, c, d, or in 
similar form, into which is pressed the following mixture :— 
10 1b. of paper are cut into small pieces, and to it 6 lb. of linseed oil are 
added. ix and stir the two, and sprinkle thereon a mixture of 
8lb. of graphite and 31b. of gypsum, and press the whole into a 
homogeneous mass, and place so much of the material produced in 
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the hollowing of the bearing as is necessary to fill the same under a 
pressure of three atmospheres. 

In order to give it the proper form, a turned iron cylinder is used 
having the form of tue axis which is to work in the bearing. When 
the pressure is given the bearing is placed for twenty-four hours in a 
temperature of about 150 deg. ‘* Reaumur.” Instead of the linseed oil, 
any other drying oil, glue, or gum may be used. Instead of the 
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paper, broken up cotton, linen, hemp, or wood. Instead of the gra- 
phite, talc, arsenic, or oxyde of lead. These substitutes do not, 
however, produce such a good material as that first described. 





Anti-Fovutinc Composttions.—The iron screw frigate ‘Tamar, 
2,812 tons, 500-horse power, in No. 3 dock at Chatham, having 
been surveyed by the master shipwright’s staff, aud a favourable 
report made to the Admiralty, has been taken over from the private 
firm by which she was constructed. Orders having been received 
for her to be fitted for the first-class steam reserve, in readiness for 
the service for which she is intended—that of a troopship, similar to 
the sister iron steamer Orontes—the dockyard hands have given 
the last coating of the anti-corrosive composition to both sides 
of her hull, which had previously been payed over with 
a mixture of coal tar and naphtha, two coats of which were 
applied to the iron in its crude state. Over this again was laid two 
coats of the anti-corrosive composition invented by Mr. Hayes, the 
Admiralty chemist, which bears tho character of being the best of 
the several anti-fouling compositions yet brought into use. It may, 
however, be at once stated that all of the many anti-fouling mixtures 
which have hitherto been introduced to the notice of the Board of 
Admiralty are more or less failures, none of them possessing, in 
anything like a complete degree, the two main essentials in an 
invention of the kind—namely, the property of preventing the 
growih of marine incrustations and other accumulations on iron 
ships’ bottoms, and of preserving the iron itself from the destructive 
chemical action of the water and marine animalcule. 


Serious Caarge against A Stoker.—At the Merthyr police 
Court, before Mr. Fowler, stipendiary magistrate, Henry Hender 
was summoned by John Thomas, manager ef the Middle Duffryn 
pit, Mountain Ash, for neglect of duty and infringement of the 
colliery rules, by not keeping a proper supply of water in No. 6 
boiler, in consequence of which the boiler burst. The offence was 
clearly proved, also that defendant was an experienced stoker, having 
been employed in the same capacity for two years. It appeared, 
too, that he had not been away from the works, nor was he drunk. 
One of the witnesses said it was sheer neglect. The stoker, if he 
had tried the gauge cocks every half hour as he should have done, 
must have found the want of water, and if cold water had been 
turned into the boiler when its state was discovered, it was impos- 
sible to calculate what loss of life might have occurred. There were 
about a hundred and fifty men at work close by. The defendant 
attempted to explain that boilers No. 3 and 4 being 3ft. or more 
lower than No. 6, the feed from the donkey engine, when he set it 
to work, ran through No. 6, and left it dry. This, however, was 
shown to be impossible, as, if the boilers were properly filled once, 
the water could not descend to the lower boilers, there being no 
communication. The defendant was committed to Swansea gaol 
for twenty-one days, with hard labour. 

An Iuense Inon Depostt.—Receat explorations show the deposit 
of iron ore, embracing what is known as the St. Clair Mountain on 
the Esconawba river, to be very much more extensive than was 
Pe pe pe West of the river it not only skirts along on the south 
side of sections 1 and 2, but covers the entire north half of section 
11, and also that of section 12, being nearly two miles in length and 
about three-quarters wide, and rising from 50ft. to 300ft. above the 
level of the surrounding country. On the east side of the river it 
has been found to extend over large portions of sections 5 and 6, 
comprising a length of about one and a half miles, with an average 
width of over one-half mile, and rising from 50ft. to 150ft. What 
the ultimate value of these huge deposits may prove to be, can only 
be fully established by more minute exainination and practical 
tests; but from the specimens we have seen, there is hardly 4 
question but that they will prove of the highest value in location, 
they being only thirty miles from the lake, and in the quality of ore 
they contain ; while they will be easily opened and cheaply mined, 
as the railroad within one year will pass up the valley of the 
Esconawba directly between them. But while iron is thus being 
found, and roads constructed to bring it to the lake many more 
vessels must also be built, or it will be wholly out of the question to 
place it in the lower lake markets. Let there be a corresponding 
amount of work done in this direction—Lake Superior News and 
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SOUTTER’S APPARATUS FOR RAISING AND PLANISHING METALS. 





Tuis apparatus for raising and planishing metals is the invention 
of William Soutter, of Birmingham, and consists of a cast-iron bed 
or stand with vertical ends, between which a spindle is fitted in split 
or other collars, similar to the head of a common lathe, with the 
exception that collars are formed at each end, and upon the spindles 
fast and loose pulleys are fitted for receiving the band by which the 
apparatus is intended to be worked, and on the same or auxiliary 
spindle, according to the speed or work desired, are fixed a series of 
adjustable projections or tilt arms. The apparatus thus described 
may be fitted to a stand suitable for receiving the one, or continuous 
for accommodating any limited number, as space or circumstances 
may require; and in the front of the apparatus an adjustable socket 
fitted with axes working in collars, and capable of being moved and 
set in its horizontal, angular, and vertical range, and into this socket 
the haft or handle of a hammer is fitted in such a way that it may 
be placed or adjusted in or out and held with set screws; the inner 
med of the haft terminating with a steel or other suitable hard metal 
cap for the purpose of protecting it from undue wear, as this part 
is brought continuously in contact with the projections or tilt arms 
before referred to on the spindle during the working of the appa- 
ratus, thereby imparting a tilting motion to the hammer, the axes 
before described being the fulcrum of its motion. At the outer end 
of the handle the hammer is to be fixed in an 4 desirable way, and 
at a suitable height form the ground; and in radial position with the 
action of the hammer, the bed, or what is technically termed the 
“ horse,” is placed. This part may be described as being composed of 
a suitable compact body of om | or iron and steel, polished on its 
upper surface, forming the counter-surface with the face of the ham- 
mer. In setting this apparatus to work a treadle is used so that it 
may be put in motion or stopped by shifting the band from 
the loose to the fast, or fast to the loose pulley, by pressing 
the foot on the treadle or removing it, that is to say, when 
the foot is off the band will shift to the loose pulley, and when 
on, the apparatus or hammer will be at work, thereby leaving the 
hands of the operator entirely free. This is effected with a slidin 
bar fitted at the back, to which is connected a projecting for! 
for clipping the band; one end of thjs sliding bar is fitted with a 
common bell or spiral spring, weight, or other equivalent; and to 
the other end of the bar is connected a bell-crank lever, to which 
is attached a connecting rod to connect this lever with the treadle 
above referred to. From this it will be seen that when the operator 
sits down to work the metal to be planished or raised is placed 
beneath the hammer on the bed or “ horse,” and by putting the foot 
on the treadle a traversing motion is given to the bar and fork which 
conveys the band from the loose to the fast pulley, and the work 
commences by the hammer being tilted and let drop on the work 
as many times at each revolution of the spindle as there are projec- 
tions or arms for tilting the hammer. On the completion of the 
work the withdrawal of the foot from the treadle will be sufli- 
cient to stay further operation, as it would be injurious to allow 
the polished surfaces of the face of the hammer and bed to beat in 
contact. This description applies to the process of what is technically 
called “ planishing.” When this apparatus is used for raising, it is 
only necessary to apply a hammer with a suitable face and bed or 
counterpart to correspond, which in some cases is not necessarily 
essential to be of metal, as would be well understood by copper- 
smiths or skilled workmen accustomed to such work. The speed of 
the apparatus may be varied and regulated by the relative size of 
the pulleys, or gearing may be used; and the momentum or force of 
the blow is to be regulated by means of the socket in which the 
hammer haft is secured; that is to say, by setting the hammer haft 
or socket further in through the boss that holds the same, the 
greater amount of lift or tilt will be obtained, or vice versa. 

Fig. 1 represents a general top view of the apparatus; Fig. 2 an 
end view ; and Fig. 3 a front elevation. 

A, A, is the top of the bed or stand, sufficiently elevated from the 
ground to be conveniently suited for work. This stand is repre- 
sented supported on front legs marked B, B, Fig. 3. In Fig. 2 the 
clamp C, C, is shown, which may be tenoned into the front leg B, 
and allowed to project behind, as indicated by the dotted lines a, a, 
for securing in the back wall, against which the apparatus is sup- 
posed to be set up, the line of which is marked 8, ii both in this 
and Fig.1; D, D, is a cast-iron stand, cast with vertical ends 
as shown in the front and end views, in such a way as to be of a 
convenient shape for receiving the spindle E, on which the fast and 
loose pulleys F and G are applied, and on this spindle is also secured 
the pinion seen in Figs. 1 and 3, marked H, and which pinion gears 
with the wheel I, which is secured on the axis K, and on this 
spindle the tilt arms or projections marked c, d, &c., are fixed; the 
shape and form adopted for this part is exhibited in the 
flat and edge view at Fig. 4, representing five projections or arms, 
but of course a lesser or greater number may be used, and the 
speed decreased or increased by altering the relative size of the 
= H and wheel I. The hammer socket L is secured in the 

88 M, which also works on axes marked N,N; thus the three 
principal motions are obtained, the axis E deriving its action from 
the fixed pulley F, the axis K from the pinion H, working 
into the wheel I, and the axis N from the projecting arms 
¢, d, e, &c., coming in contact with the extreme end of the 











hammer socket, shown in dotted lines in Fig. 1, being obscured 
by the projection e, and which projections, as they revolve and in 
succession, come in contact with the hammer socket, depress the part 
marked L', and elevate the outer end, to which the desired shaped 
hammer is applied, the one here shown being represented by the 
double circle marked h, attached to the haft 7, which part is capable 
of being adjusted in the socket L by its being split, or made of two 
parts capable of contraction, as seen in Fig. 2, and thereby to 
securcly hold the hammer haft by a tightening-up ring or other 
equivalent. O is a ane bent iron arm, technically called a 
“horse,” with an enlarged shank, which passes into an orifice 
formed in a thick wood block marked P; but the end of this part 
beneath the hammer is raised and polished, and variously shaped, 
according to the work required. 

Having now described what may be termed the elementary quali- 
ties of the apparatus, we will proceed to describe the various details 
and parts by which the adjustment of the several motions may be 
obtained according to the nature of the work desired to be operated 
on, as for instance the axis N in connection with the boss that 
carries the hammer socket to be elevated or depressed, for the double 
purpose of increasing or decreasing the amount of tilt imparted to 
the hammer, or to adjust the fall of the hammer tothe work. Thisis 
effected by fitting the axis N in movable bearings, shown partly 
at k, Fig. 2, and by connecting this part to the screw J, J, and the 
same being tapped through the cross head m, m, which being 
held down and connected with the bed by the screws n, 2, 
together with the adjusting block T, the desired vertical 
adjustment is obtained, and to effect a horizontal range, the part of 
k, shown partly in section at Fig. 2, marked 0, 0, extends out and 
is united with a crosshead p, shown at Figs. 1 and 3, and through 
the crosshead p of this part the screw r is tapped with a wheel 
head marked q: and this same arrangement being applied each side, 
it will be understood that as the ends of the screws r come in con- 
tact with the ends of the axis N, so the boss M carrying the hammer 
socket may be adjusted horizontally according to the range of the 
screws and the width of the tilt arms; and again for direct] 
increasing or decreasing the tilt of the hammer, that the axis K shall 
be capable of being advanced or retired as required, the axes K are 
placed in collars that slide in a corresponding parallel opening formed 
in the end adjusted by means of the screw s, best seen at Fig. 2, 
which screw is tapped through the plate ¢, ¢, which is attached to the 
standard D, and this part is further adjusted or held by the plate u 
and thumbscrew», and this movable motion being independent of the 
axis E, it becomes necessary to provide that axis with the same 
means of adjustment, to keep the pinion H working on its 
axis fully in gear with the larger wheel I, to which it gives mo- 
tion, and as it is essential that the axes of motion E and K should 
be parallel, the same means are provided each end for their parallel 
adjustment. 

An important although simple feature in the apparatus is the 
manner in which it is put to work, for it is absolutely essential 
that the two surfaces, namely, the face of the hammer and 
polished part of the horse, should not come with force in positive 
contact, as their beating or striking together would destroy the sur- 
faces of both. 

To effect this object there is fixed against the wall at the hack of 
the apparatus a board marked Q, and to this board a bolt w is 
fastened, working within irou clips, the bolt terminating each end 
with a ring or eye, or their equivalents, and to the bolt w the fork w! 
is attached, or formed with it, and on to the board the bell-crank z 
is secured, best seen at Fig. 3, and this crank is connected to one 
end of the bolt w by a strong wire loop, and to keep the crank in the 
oon shown the weight y is attached, which weight must be 

eavy enough that when the bolt w with the fork w'is pulled to the 
right, for the purpose of shifting the driving band from the loose 
pulley G to the fast pulley F, the gravitating effect of the weight 
would be sufficient to pull the band from the fast to the loose pulley, 
and to effect this operation a bell-crank may be also advan- 
tageously used, as at z, to which is attached a strong wire rod 
or loop connecting the crank to a treadle, shown in top and side 
views, Figs. 1 and 2, marked R, and in a perspective view at Fig. 3. 
From this it will be seen that when the work is put under the ham- 
mer h by the operator, he has only to put his foot on the treadle 
when the operation of planishing or raising will proceed from the 
fork w' having been pulled to the right, carrying with it the band: 
and as long as the operator desires the tilting action of the hammer 
so long will he keep his foot on the treadle, but as soon as the foot 
is removed the gravitating effect of the weight y will reverse the 
position of the band, and the tilting of the hammer will instantly 
stop ; or, as an equivalent, and may be advantageously used, the 
treadle may rest or work upon a fulcrum or axis, say as at U, U, Fig. 
1, and the weight as before described, marked y, may be reduced to be 
merely an equivalent for the friction generated by the cranks and bolt 
in connection with it, as well as the weight of the treadle. In this 
case the apparatus will be oe to work by the operator placing his 
foot on the treadle, say at V, the depression of the forward end of 
the treadle causing the fork to place the band on the fast pulley, in 
which position it will remain, so that he will be entirely at liberty, 
but if he desires to stop the apparatus, the foot must be applied say 





at W, which will place the fork and band in the position shown, and 
in which position the weight y will retain them. 

Another important feature consists in the use of the spring 8, 
which may be secured to the table A or cast iron stand D; this 
spring extends back, and rises, so as to press against the inner end 
of the hammer socket L', which has the effect, by its elastic force, 
of causing the blow given by the fall of the hammer to fall dead on 
the work, and not to rebound or vibrate, which would have an in - 
jurious effect. 

Fig. 5 represents in side and edge views a modification of the part 
marked &, represented in Fig. 2, and in this the part is represented 
as having projections, as at a', a', which are intended to fit into 
vertical grooves cast in the part D'!, D', Fig. 2, the projections may 
be round or merely curved on their outer surface. The object of 
this modification is, that as theso parts form the bearings for the 
axis N, N, on which the hammer works, the axes may be depressed 
one end and elevated at the other, thereby causing the hammer to 
fall in an angular direction, which is an important requirement in 
rasing some kinds of work. 





BILLINGHURST AND REQUA’S PORTABLE 
BATTERY. 

Tuts invention of a “ portable battery,” is by Messrs. Billinglhurst 
and Requa, of New York. Fig. 1isa plan or top view; Fig. 2 is 
a vertical section taken through the parts in the direction of the 
line y: Fig. 3is a rear elevation cf the cartridge holder or clamp, 
shown open, and containing the cartridges; Fig. 4 is a longitudinal 
central section of the cartridge case, breech bar, and part of the 
barrel in full size. 

The nature of the invention consists in a series of barrels, to be 
loaded from the breech and fired nearly simultaneously, the barrels 
being fitted so that they can be diverged more or less at pleasure to 
regulate the spread of the balls as fired. The bed a is of iron, and 
may be of skeleton form. There is a recess made in the upper 
face of the bed transversely to receive the pivot shanks or projec- 
tions ¢ of the barrels 5; this recess is formed on the front side 
circularly under each barrel, as seen by dotted lines, Fig. 1, a portion 
of one barrel, the clamp d, and of the bar e, being broken away for 
that purpose. Each barrel is pivoted to the stock by a serew or bolt 
f passing through the shanks c, and the shanks being held down by 
the plate c'. The centre barrel of the series is fixed to the bed a by 
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a screw or otherwise. A ring A is provided on each barrel and filted 
to slide, except the two end rings encircling the outer barrels which 
are fixed thereto. They are all pivoted to the bars i (by threaded 
shanks j and nuts £), and said bars are placed diagonally under 
the barrels, as seen in Fig. 1, and are halved together, forming a 
hinged or toggle joint under the centre barrel, where they are 
connected to the rod m and by that to the lever/. By moving the 
lever / toward the rear of the battery the barrels are diverged or 
radiated to cause the balls when fired to spread. The dotted lines 
in Fig. 1 represent the position of the toggle bars i, and by a centre 
line to each barrel shows the amount they are spread. The breech 
bar e is made solid, and is entirely detached from the barrels and also 
from the cartridges; there isa hole s drilled through it longitudi- 
nally, as indicated by the dotted lines in Fig. 1, and branches 
leading therefrom to the side of the bar opposite each barrel, and one 
from the cone /" intersecting the branch opposite. ‘The bar is coun- 
tersunk at the mouth of each branch to fit the spherical form of the 
heads h' of the cartridge cases, as shown in Fig. 4; the ends of ths 
hole or tube s are closed by the transverse pin 6. The flame passee 
from the cone /" to the cartridge opposite, and from that back into the 
tube s, and communicating through all the other branches produces 
a simultaneous discharge. There is a cap piece o at each end of 
the breech bar e, and cap pieces slide in slots, indicated by the dotted 
lines, made through the side pieces n for that purpose; the breech 
bar e is connected to one of these cap pieces by two dowels (at 1), 
and to the other by the sliding bolt a', which allows the bar to be 
removed at any time; and in case of a forced abandonment of 
the battery it should be taken away, thus rendering the 
battery entirely useless to its captors. ‘The plate p is hinged at each 
of the front corners to the cap pieces o by a pivot or screw v, seen 
in Fig. 1, and the rear corners are provided with journals r' that 
reach through the levers s'. ‘The latter are fixed to the rock 
shaft ¢, which forms their fulcrum. The rear edge of the plate p 
drops in front of the heavy rib 2 on the bed a, as seen in 
Fig. 2, and it thereby constitutes a solid backing to the breech 
bar e to sustain that against the recoil of the explosion. The 
centre of the journals r' drops below that of the rock shaft ¢ 
before the plate p rests on the ledge ¢', so that the levers s' act 
as diagonal braces to keep the plate p in its proper position during 
the diseharge. The hammer wu is pivoted to the plate p by 
means of the screw k', which passes through the bracket v' and 
through the cam-shaped portion of the hammer into the plate, and 
as the rear edge of t ate p is raised by the movement of the 
levers s', the head p' of the hammer is thrown back from the cone 
by the upper corner of the bar e striking the cam face wu! of the 
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hammer to the right of the line of its axis, the latter being so 
arranged asto cause the cam face to just touch the bar e when the 
head p! is against the cone/!, and by this construction and arrange- 
ment of the hammer with the breech bar the possibility of a premature 
discharge of the battery is entirely prevented, because the head p! 
cannot touch the cap until the backing plate p is down to its place. 
The hammer is operated by a lanyard, in the ordinary way. 
There isa thin metallic rack or guide w, Figs. 2 and 3, placed between 
the sliding or breech bar e and the bed a; the front and rear edges 
are turned up as seen in Fig. 4, the front edge being scalloped on the 
line of each barrel, and the distance between the two edges 
should be equal to about one half the length of the cartridge cases 
added to the width of the bar e, and this rack w is moved by a lip 
under the front edge of the plate p. By making the guide of such a 
width it only traverses about one-half as far as the bar e, which 
leaves the scalloped front edge between the ends of the barrels and 
the bar when the latter is withdrawn. The cartridge holder or clampd 
is composed of two wings made of thin sheet metal and hinged 
together. The openings /' through the wings are made to receive the 
cases g, and retain said cases by the flange m! which are clasped 
between the wings of the clamp d when closed, whereby the cart- 
ridges may be moved about as when being transferred from the 
caisson to the batteries, &c., without dauger of being misplaced or 
lost. The cartridge cases are composed of a thin metallic cylinder 
9; one end is closed by a solid metallic head A), the outside of which 
is madespherical to fit against the cavity in the bare, and allows 
the barrels 6 to be diverged without impairing the joint between 
the cartridge head and the bar e, which is a very important feature. 
‘The head h! is encircled by a projecting flange m'!. The cylindrical 
portion of the head is made to fit snugly into the case g, aud is bored 
out about in form of a parabola, thus leaving a thin edge against the 
case g, and these heads may be soldered in. The object of making 
the head so heavy is to give proper strength to that portion of the 
cartridge case necessarily intervening between the end of the barrels 
band tke breech bar e, which space is occupied by the clamp d 
and the scalloped rest or guide w. ‘These cases may be loaded 
with patched bullets, and a wad also, if desired, saturated with 
grease, which allows any number of discharges without stopping to 
clear the barrels. A quantity of holders or clamps d are supplied 
with charged cartridges and placed in suitable caissons for transpor- 
tation. ‘There is a sight d! fixed to the centre barrel, and there may 
be another attached to the rear of the bed @ in the centre as at 2’. 

The whole battery is designed to be placed upon a light field 
carriage, and to be provided with an elevating screw z similar to 
ordnance. 

in working the apparatus the levers s' are thrown back, 
placing the plate p in the position indicated by the dotted 
lines in Fig. 4, which also draws back the breech bar e 
and leaves the scalloped edge of w between the rear end 
of the barrels and the bare. A clamp containing the cartridges is 
then placed between the breech bar and the barrels, the cartridges 
resting in and being guided by said scallops, and the levers s' are 
thrown forward, which forces the cartridges into their respective 
barrels, Either of these movements, that is, forward and back of the 
plate p, would force the hammer u away from the cone, so that the 
cap may be placed upon it without any further preparatory adjust- 
ment of the hammer, and the battery can be fired at will. After the 
discharge, the levers s' are again thrown back, which, by the plate w, 
withdraws the empty cartridge cases, when they may be removed 
and another set supplied as before. 








GAS FROM CANNEL AND FROM COAL. 


Tux following analysis of the comparative value of gas made 
from coals and cannel is by Dr. Andrew Fife, Professor of Chemistry, 
of King’s College, Aberdeen :— 

A ton of English caking coal yields, on an average, at gasworks, 
8,000 feet of gas; and though a larger quantity was given with my 
apparatus, yet we must take 8,000 as the quantity on a large scale. 
‘The value of the coal is taken as 1. 

The Wigan canuel yielded 9,500 and 11,500; the value of the 
gas, bulk for bulk, being the same, viz., 1°85 to the former as 1. 
Now, taking into account the quantity of gas afforded, the value of 
the coals for yielding light, by the consumption of their gases, is as 
2-23 for the one quantity, and 25 for the other. Taking the average 
we state the value of English cannel coal as 2°35, or say 2} to New- 
castle coal as 1. 

The following analysis of the cannel raised by the Ince Hall Coal 
and Cannel Company, is by Mr. John Leigh, M.R.C.1., Consulting 
Chemist to the Manchester Corporation Gasworks :— 


Carbonic oxide and aqueous vapour .. « «. « ee «¢ 153 
Oleflant gas and divers hydro-carbons,, .. .. «+ +. oe 8°50 
Atmospheric air... 2 ss co of cc co cv os eo 432 
Nitrogen oe eo ee es 0 eo ce oe ee oo O19 
Hydrogen oe «+ of 26 os 08 «oe oe 08 o¢ oe oe 40°30 
Light carburetted hydrogen .. 2. ss os es e+ oe ov 8388 
Carbonic acid ee ce «oe oe ce 06 08 00 of oe oe 1135 





Quantity of gas produced 
Specific gravity of gas. oe 
Coke produced from | ton 9 qrs. 13 Ibs, 
This cannel is used by the chief?gasworks of this country, includ- 
ing London, Liverpool, Manchester, and Birmingham : and by the 
principal foreign gasworks, both on the Continent and in North and 
South America. 
The analysis of the same company’s gas coal, made by Mr. J. 
E. Clift, Engineer to the Pagoda Gasworks, Birmingham, gives :— 
Carbon from 100 parts «. oe +. 84°50 


100°02 
++ 11°673 cubic feet. 
oo ee es 98 5°20 
of cannel, 13}cwt. ” 





Hydrogen, ,, oe ee oe ee oe oe bid 
Oxygen, a ee 00 ce ce ce co eo eo 810 
Nitrogen, 9 “ 86 96 160 2 20. 20 2°20 
Sulphur, ”» oo ce oe ce ce oe ce oe §6(O'33 
Ash, * eo ee cc oe ce ce ce 412 

—— 98°39 

Loss oe 08 oe oe ee 00 ee lél 

10000 


Products obtained from one ton of gas coal, being the average 
results obtained from using 300 tons in making gas: 

Gas produced, 10,200 cubic feet ; illuminating power—-one Argand 
burner consuming five feet per hour—thicteen spermaceti candles 
of six to the pound ; specific gravity, 462; atmospheric air being 
100. Coke produced, 13 cwt. 3 qrs., or 44 imperial bushels ; suitable 
for ironfounders, brassfounders, and maltsters. Ammoniacal 
liquor produced, 20 gallons; 1 gallon requiring 10 oz. of the 
sulphuric acid of commerce to saturate it. Tar produced, 10 gallons. 

Purification of the gas:—1,000 cubic feet of gas requires 12} lb. 
of lime for its purification, which shows it to be comparatively very 
free from sulphur. 

The other impurities of coal gas are not more abundant than in 
that made from other coals. 

A further analysis of the same company’s gas coal, made by Pro- 
fessor Thomson, of London, gives :— 





Specific gravity .. ee «+ +. ce oe. oo ae 1-270 
Coke, per cent, .. «2 se oe oe ce of cf ce oe 65°2 
oun matter, per cemt. «. 8 «+ se «se oe se i. bn 

ic feet of ton, QTOSS «.. oe oe of oe oe Il, 

” mete te Purified .e «2 oe oe 11,200 
Impurity percent. ingas 6. se ee te oe te oe 18 
Specific gravity of purified gas... 1. 28 + + «2 406° 
Illuminating matter lensible by b , per cent, 7 


Carbonic oxide in purified gas, per cent. 
Tiluminating eed of the gas, burnt at 5ft. per hour, equal to 13°8 
spermaceti candles, each consuming 120 grains per hour. d 
Heating power of the coal:—1 1b. will convert 15}1b. of boiling 
water into steam. 





Tus Gatway Lint.—The Hibernia sailed on Wedneday from 
Galway for Boston. This is the first steamer despatched uuder the 
new contract. 





COTTAGES FOR THE LABOURING CLASSES, 
SPECIAL PRIZES. 


Two prizes of £25 each are placed in the hands of the Council of 
the Society of Arts by J. Bailey Denton, Esq., to"which is added the 
Society's medal, to be offered for the most approved designs for 
cottages with three bed-rooms in each, to be built singly or in pairs, 
at a cost not exceeding £100 each. 

They are offered, one for competition among the members of the 
Architectural Association, and the other to be open to the United 
Kingdom. 

In order to secure a proper sanitary condition, such provisions are 
to be made as have the sanction of practical experience. 

It is deemed necessary that each cottage should contain, on the 


ground floor, a living room, of about 150ft. superficial; a scullery, or | 


kitchen, of not less than 70ft. superficial, with a ventilated pantry; 


and, on the upper floor, three bed-rooms, one of which must not be | 


less than 100ft. superficial; in two of the bed-rooms fire-places 
should be provided. ‘Che height from ground to first floor should 
be 9ft., and the bed-room, or upper floor, be 8ft. clear. 

The memorandum of the Inclosure Commissioners with respect 
to the substantiality of agricultural buildings (as applied by them 
under the several Improvement Acts) shall be adhered to. (See 
Appendix.) 

lhe drawings are to be ona uniform scale of one-eighth of an inch 
to a foot, and they are to ba not fewer than six in number, viz., two 
plaus, three elevations, and oue section. 


Each design is to be accompanied by a detailed specification, | 
the | 


and an estimate stating in full the quantities of all 
materials required, and the cost price at which they are calcu- 
lated. Brickwork at £8 per rod reduced; countess slates 
at 23s.; and Baltic pine timber at 2s. 3d. per foot cube. In 
regard to other materials and labour, the whole are to be calcu- 
lated at cost price. An allowance of 20 per cent. is to be made for 
contingencies and builder’s profit, with 5 per cent. for the cost of 
superintendence, so that the prime cost of each house must not 
exceed £80, which amount must include not only the cottage, but the 
fixtures, water supply or well, fencing, paving, and all those neces- 
sary addenda which the cottage owner must provide, and which, 
costing money to provide, he requires interest for in the shape of 
rent. 

In the selection of the plans for premiums, experienced profes- 
sional assistance will be obtained, and the estimates will be subject 
to the examination of a competent surveyor. The designs will be 
submitted to public inspection, if deemed worthy thereof, and the 


two most approved will be retained for publication or not, at the 
option of the Council. 

The judges will be an architect, a land agent, and a builder, 
named by the Council of the Society of Arts. 

| It would be an advantage if each competitor could name a con- 
tractor who will undertake the erection of ten pairs of cottages, 
| according to the design and estimate. 

The plans, drawings, and specifications must be sent to the 
Society’s House, John-street, Adelphi, W.C., not later than the Ist of 
January, 1864. 

By order, P. Le Neve Foster, Sec. 
APPENDIX, 


( Extracted from the Minutes of the Inclosure Commissioners.) 

The specifications being often found defective, attention is called 
to the following particulars :— 

A minimum depth should be given for the footings of all walls, 
piers, &c., the top course not to be nearer to the surface of the 
ground than 6in.; also the depth of all cesspools, drains, tanks, &c. 

The general drainage of the site and buildings to be fully 
described. 

The number and thickness of the courses to be specified; those of 
| stone to be about one foot thick in one or two courses. 
| ‘The description and quality of the bricks to be specified, and the 

following clause inserted in the specification: “ Every header to be 
a whole brick, and no half-bricks or bats used in any portion of the 
walls, except as closers to a course.” 

The description and quality of stone for walling, lintels, sills, 
quoins, and other dressings, should be given, and it should be speci- 
fied that proper bond stones are to be built into all walls of their 
| full thickness, so that there thall not be more than five feet from one 
bond stone to another, either in the same course or in the courses 
above or below. 

The description and quality of the lime to be specified, together 
with the proportion of sand. 

In all cases where fir timber is used, that obtained from Memel or 
Norway, and battens from Dram, St. Petersburg, or other Norway 
or Baltic ports, is to be preferred. 

All oak used to be of English growth. 

‘ No timber to be placed nearer to the inside of any flue than one 
oot. 

All timbers to be cut die square, and to hold the scantlings speci- 
fied when finished. 

Scantlings of Memel or Norway fir, for the timbers of roofs, &c., 
in the following table, will be sanctioned by the Commissioners, 
viz. :— 




















Description of ? Tie Principal | King Queen \Straining | Sill ; Common) Wall Pol 
roof, | Span. beams. | rafters. posts, posts, Struts. piece. r piece. Purlins. rafvers. plates. | plates, 
| ft. in, oin.| in, in| im, in| in. in.| in. im.! in. im} in, ing} in, im. im. in.! in. in.| in. in. 
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The trusses in the above table to be about ten feet apart, and the 
common rafters fourteen inches from centre to centre. 

Joists having a bearing of from 10ft. to 16ft., to be 2}in. in thick- 
ness, with 2in. in depth for every foot between bearings, and from 
16ft. to 24ft., to be 3in, in thickness, with gin. in depth for every 
foot between bearings. 

Lintels to be generally 4in. thick, those to all openings over 
3ft. Gin. wide to have l}in. in depth for every additional foot of 
opening by the full width of the wall within the reveal. 

Where roofs are covered with duchess or countess slates, the same 
should not be laid with a lap of less than 3 or 2}in.; each slate to be 
fastened with two nails. 

When slates of a smaller size are used, the lap should not be less 
than 2in., and at least every other course double uailed. 

Nails for slating to be either copper, ziuc, galvanised iron, or nails 
dipped in oil when in a state of red heat. 

The ridges, &c., in all cases to be either covered with lead (6 Ib. to 
the foot), proper ridge tile crest, set and pointed in cement, or with 


| patent slate ridging, with joints fastened with screws, and set in oil 
putty. 

‘ Flat gutters between roofs, &c., to be laid with lead 7 lb. to the 
oot. 

Cast iron eaves guttering to be provided to the roofs of all build- 
ings, with proper down-pipes connected to drains to carry off the 
water; the joints of the guttering and down-pipes to be put together 
with red lead, and the whole to have two coats of paint before being 
fixed, aud at least one after. 

The use of zine for gutters between roofs, &c., will not be sanc- 
tioned. Especial attentionis called to providingan efficient supply of 
light and ventilation, both in dwelling-houses and farm buildings, 
and the means of doing so should be fully described in the specifi- 
| cation, and as far as possible shown on the drawings. 

All stables, cow and beast-houses, should have ventilation pro- 
| vided in the roofs, as near the ridge as possible, and also, where 
| practicable, long narrow slits should be formed in the gable wails 
| also near the ridge. 








ROADS IN INDIA. 


Tne Government of India has published papers showing what 
the various local authorities have accomplished in road-making for 
cotton transit, according to an order issued in February, 1861. In 
Madras £70,000 has teen spent, chiefly on existing roads and 
tracks, to the number of thirty, in length 1,400 miles; at the latest 
date 700 miles were still in progress. In Bombay £170,000 has 
been spent since the Ist of May, 1861, in opening out 55 miles of 
road, 415 miles for fair weather traffic, 250 miles for traffic at all 
seasons, and 290 for fair weather trailic are in progress. Of 
Shedasheoghur the report says :— 

“There is no later information than is contained in the corre- 
spondence ordered to be printed by the House of Commons, on the 
8rd of March, 1863. Dharwar, Guzerat, and Kattywar, the great 
cotton-producing localities, have been well cared for. Mysore is 
improving its communication with the port of Shedasheoghur by 
means of the road between Shemoga and algoopa, the latter place 
being in connection with the North Canara lines of communication. 
At Hurryhur, also, on the Mysore frontier, the Mysore roads 
work in with the Dharwar roads, now in progress under the 
government of Bombay.” 

In Bengal, besides the general scheme of branch roads, £14,000 
has been spent on 308 miles, from the Cuttack coast towards 
Nagpore, and in improving the Mahanuddy channel. In the North 
Western Provinces £78,000 has been spent in cotton roads, and 
£95,000 more is allotted for this purpose. The Great Deccan road, 
within the Jubbulpore territory, to Mirzapore and Nagpore, was 
chiefly attended to. In the Toab £7,000 from Imperial and 
£29,000 from local funds has been spent on cotton roads; anda 
further sum of £8,000 is in process of being expended on roads and 
in a navigable canal from Umritsur to the Ranee. In the important 
cotton valley of Berar £14,200 was spent up to March last 
on feeders to the railway, which is about to pierce it from 
Bombay. This season £7 a mile bas been granted to make 
passable for cotton some 225 miles in Berar. The report says :— 

“For seven months in the year, during which the cotton crop 
should be carried, fair weather roads answer all purposes in the 
valley of Berar. The smaller culverts and causeways across the beds 
of the most obstructive water-courses may be{made gradually and in 
subsequent years ; but meantime each one of the tracks which it is 
thus intended tooperate upon will tap an area of about 900 square 
miles. 

The whole expenditure in Berar has been £29,000 in 400 miles, 
and in the current year £27,500 is being spent on 429 miles more, of 
which 213are to be made passable as fair-weather tracks. In theequal 
important Central Province (Berar is only indirectly ours) £87,000 
had been expended up to April last, and £92,000 is being spent in 
the current year, independently of outlay from local funds. So much 
as 1,300 miles of road have been worked on, of which 400 are open 
for trafic at all seasons, and 590 for fair -weather traflic ; and 400 arein 
progress to the latter stage. On the Godavery navigation, which 
will cost a million sterling, if it is to be open all the year, and 
£100,000 if only iu the monsoon, £100,000 has been already spent and 
about £80,000 more will be spent in the current year; but 1 do not 
think the Godavery will much assist the export of cotton. To sum 
up, in the last two vears half a milllon sterling has been spent on 


cotton roads in India, and this rate will be maintained in the current 

year. Even allowing for the colouring of official reports unchecked 

by local opinion, Manchester must confess that since 1861 India has 

done its best, if the vast area, the scanty population, and the scarcity 

rs labour be taken into account. - The following is a summary of the 
ctails :— 

“ Tn Madras £70,000 has been expended on 1,400 miles of road, 
of which half is now open for fair-weather traffic 

“Tn Bombay £170,000 has been laid out on 1,000 miles of road, of 
which half has been opened out for traffic. 

“In Bengal £14,000 has been spent on 350 miles of road; in the 
North-West Provinces £25,000 has been spent on 230 miles of road ; 
andin the Punjab £36,000 has been spent on 149 miles of road 
(actually specified). 

“In Berar £29,000 has been spent on 409 miles of road. 

“In the Central Provinces £87,000 has been spent on 1,300 miles 
of road, of which 900 miles are open for traffic, and £100,000 has 
been spent on works for the improvement of the navigation of the 
Godavery in its upper parts.” 





Caucurra.—The capital of Bengal is now to be drained and sup- 
plied with good water, have a census, and a health officer, and be 
heavily taxed for the privileges. A river trust, like those of the 
Clyde and Mersey, is to be created. Last year 935 ships, with 677,622 
tons entered, and 864 ships with 663,160 tons, left the port of Calcutta. 
Of the entries, 697 were British, 108 American, 109 French, and 21 
other foreign. The import of bullion and specie was £3,813,017, of 
which £978,310 was again exported. 

Suprty or Raw Marertat.—Mr. Baker, inspector of factories, in 
| his first half-yearly report for 1863, calls attention to this subject. 

The growth of flax appears to be Cecreasing every where whence we 
| have hitherto been supplied; and though an annual knowledge of 
| the acreage sown is as essential to the vitality of the linen trade as 

where cotton is to come from is to the cotton trade, the growth of 
| flax is exciting no very extraordinary attention. ‘lhe changes 
taking place in agriculture and the diminution of cottier farms 
which are peculiarly favourable to flax cultivation, owing to the 
cheapness of home Laces, and the facility with which flax can be 
——- in the first instance, make the matter more important. = In 

ngland we have no statistics of flax; in Scotland they have been 
given up; in Ireland they have been collected for years by Mr. 
Donelly in a most satisfactory mauner—a proof of what might be 
done elsewhere. So with regard to English wool; we guess that 
there isa sheep to an acre on all the farm lands in England, but 
whether it is so or not, we are totally in the dark. But for Australia, 
and, even with Australia, but for rags reduced to wool again, and 
remanufactured, many of our woollen mills would long ago have 
been at a standstill; and with regard to flax, if there should be @ 
flax famine, as there has been acotton famine, we should again suffer 
extremely, with the consciousness that by a little timely forethought 
those sufferings might have been alleviated if not averted. A com- 
pany was started in Yorkshire a few months ago, including some 
flax millowners, for the purpose of collecting flax in this country 
from the farmers, and preparing it for the trade, but the company 
has been broken up for want of encouragement even from the trade 
itself. 
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PRESERVATION OF — AND OTHER 
SHIP 


A process has been invented by M. Jean Pierre Jouvin, Chief 
Medical Officer of the French Navy, and Professor of Chemistry to 
the Naval School of Medicine at Rochefort, “for preserving iron- 
plated and other vessels and metallic articles from oxidation, and 
preventing ships’ bottoms from fouling.” The French Govern- 
ment are now making trial of the process by covering two iron-clad 
vessels with the preparation. 

The invention has been patented in England, and consists (as de- 
scribed by the inventor) in lining the inner surface of ships’ sides and 
bottoms, perfecly scoured, with sheets or lamina of zinc applied 
directly against the sheet-iron, and there held fast between the latter 
and the frames. But as iron ships now afloat present some difficulty 
to the application of such zinc sheathing in the interior of their holds, 
the internal sides of the hold are first carefully scoured, and after- 
wards a double coat of a paint made of powdered metallic zinc is ap- 
plied thereon, which is spread all over from the keel up to a little 
above the waterline. As zinc paint, on account of the fatty matter it 
contains, does not act as an electric protector with the same effi- 
ciency as zinc when employed in the form of sheets, it is necessary 
to increase the area of the protecting surface. 

For iron ships on the stocks, as soon as the keel, the stem, the 
stern-post, and frame are set up, they receive a thick layer of the 
aforesaid metallic zinc paint. ‘Ibe boarding of the keel and sides 
is afterwards proceeded with as usual, care being taken to apply 
underneath the timber employed a coat of the same paint, or in lieu 
thereof sheets of greasy felt thickly sprinkled with powdered metallic 
zinc. ‘The zinc sheets are then applied without difficulty, and 
become bound with the sheets of iron of the streaks from the keelup 
to the water-line, and from the stem up to the stern-post, so as to 
form part with them. The sheets of zinc are held between the sheets 
of iron which form the stem and the keel, and, assuming the shape 
of the sheets to be protected, form continuous bands extending right 
and left and from the bottom upwards so as to meet again and join 
each other, between the sheet-iron forming the stern-post, and to 
have theirends in the vicinity of the helmand the water-line. As 
the rivetting takes place at a temperature higher than that of the 
melting of zinc, and approaching that at which this metal evaporates, 
part of the sheets around the heads of the rivets would be destroyed ; 
to avoid this defect, the sheets of zinc must be of a sufficient breadth 
and Jength to cover the sheet-iron to within one-third of an inch of 
the rivets, without reaching them. The phenomena of dilatation 
could, therefore, freely take place on the preserving plates, the co- 
efficient of expansibility of these plates being nearly double that of iron. 

For those parts of the zinc plates held between the frames and the 
sheet-iron, in order to insure a complete rivetting of iron on iron, 
it is necessary to begin by cutting washers or discs, by the ordinary 
means, in these bands opposite each hole of the rivets. The 
diameter of these washers must be double that of the rivets, and 
they are finally replaced by rings of sheet-iron, the diameter and 
thickness being equal to that of the bands of zinc. The covering 
bands and the heads of the rivets must receive a thick coat of metallic 
zinc paint. In the electro chemical scale, the protecting metal (zinc) 
coming immediately after the protected metal (iron), it will be ad- 
vantageous to have the protecting surface as nearly as possible of the 
same dimensions as those of the surface to be protected. It is found 
that the protecting bands of zinc, if properly fixed from the keel up 
to the water line, may be only about two-thirds at maximum, and 
about one-tenth at minimum of the last surface, provided all the 
spaces between the zinc bands be covered with the metallic zinc paint. 
The zinc sheets should measure about one-fourteenth of an inch in 
thickness for the lower part, and about one-twenty-eighth of an inch 
for the sides of the hold. When the ship is built, all the parts of 
iron composing the hold—such as the ribs, keelsons, clamps, trans- 
versal bulk-heads, and others not covered by the zinc bands—are 
carefully scoured, brushed, or otherwise cleaned, and then coated 
with metallic zinc paint. 

To protect the exterior part of the hull immersed from the deposit 
of marine sheets and plauts, the inventor proceeds as follows: He 
states that turbith mine:al (SO? 3HgO) mixed with Prussian blue 
(38Fe Cy + 2Fe? Cy*) produces by its contact with the alkaline 
chlorides of sea-water, one of the most violent poisons known to 
min ral chemistry, namely—the cyanide of mercury (Hy Cy) in the 
shape of chloro-cyanide of mercury and sodium. He therefore first 
mixes fifty-five parts of turbith mineral with forty-five parts of 
Prussian blue of the commonest tint, but not adulterated, so as to 
obtain a green powder perfectly homogeneous, and composes the 
poisonous paint as follows :—Of boiled linseed oil, 250 parts ; red 
lead (or any other agent which may cover or adhere as well or better 
than red lead), which is here used as a mere vehicle for the poisonous 
compound, 600 to 660 parts ; the hereinbefore described mixture, 90 
to 100 parts. These substances must be well ground together in 
order to effectan uniform and complete distribution of the poisonous 
compound throughout the mass of the paint. But as iron pessesses 
the property of reducing mercurial and leaden compounds, this pre- 
paration must not be applied direct on the bare metal, all the parts of 
the hull, namely, the sheet-iron of the keel, cut-water, rudder, paddle- 
wheel frames, and every part of iron to be immersed or wetted, must 
be previously coated with two layers of the metallic zine paint, after 
being scoured as completely as possible. When these layers of me- 
tallic zinc paint are quite dry, the poisonous compound or paint is 
applied thereon. ‘This poisonous compound may prove also very 
advantageous if applied to wood employed to secure dikes, embank- 
ments, and for marine constructions to protect them from injury by 
teredos. The smallest particle of the chloro-cyanide of mercury and 
sodium produced by its contact with sea salt, suftices to kill instan- 
taneously animalcul, plants, and even their germs when brought 
within its influence. 

To apply the invention to iron-plated vessels, there must either 
be placed between the woodwork of the hull and each iron plate a 
sheet of zinc, the surface of which is rather smaller than that of 
the iron plate, or this woodwork must be first coated with a thick 
layer of metallic zinc paint; then each iron plate, previously well 
scoured, is similarly painted on its inner face, and adapted to the 
sides of the ship. The ship being finished, the whole of her bottom 
to be immersed in water is treated in the manner before described, 
that is to say, first coated with a double layer of metallic zinc paint, 
and afterwards with the poisonous compound paint. To preserve 
sheet iron tanks, marine boilers, steam engines, and other similar 
articles, from oxidation, the inventor either applies on them exter- 
ually zine sheets, or coats them with a double layer of the afore- 
mentioned metallic zinc paint. 

To preserve the parts of cables and chains stored in wells, where 
they are oxidised very rapidly, a band of uinc is fastened by screws 
oneach of the rings or links. The metallic zinc paint may be 
applied to iron articles in general, wherever red paint is now made 
use of, and as a substitute for it. For ships’ bottoms with a copper 
sheathing, before the sheathing is applied the woodwork is coated 
over with a thick layer of metallc zinc paint. But in the present case it 
is more economical to employ powdered cast iron, or, in preference, 
iron powder, instead of zinc powder, to prepare the metallic protect- 
ing paint, as it will protect copper as effectually. Should it be 
found, however, that the copper sheathing gets foul with barnacles 
aud sea weeds, it must be coated with the poisonous compound 
before mentioned. 





Proresson Catvert has addressed the following letter to the 
Society of Arts Journal :— 

I have read with much pleasure the interesting paper which has 
appeared in your journal respecting the patent of M. Jean Pierre 
Jouvin, for preserving iron-plated and other vessels, and metallic 
articles from oxidation, and preventing ships’ bottoms from foul- 
ing. 

My object in addressing these few lines to you is not to discuss 
this important invention, but to lay before tie members of the 
Society afew facts which I have observed during the last few years, 
in the course of some researches which Mr. Richard Johnson and I 
have made on this most interesting subject. 





In the year 1858, Mr. Johnson and I took plates of iron, and covered 
one surface with sj, 25, gb» and yp, of its extent of zinc plate, 
which we tied close to the iron plates, and then immersed them in 
soft and sea water. We pcos these plates at the end of one, two, 
and three months, and finding that the zinc had exercised a very 
remarkable preservative effect upon the iron, we brought the matter 
under the notice of Mr. Robinson, shipbuilder, at Newcastle, who 
promised to institute a series of experiments in connection with his 
iron ships, to ascertain whether the results we had obtained in my 
laboratory would be confirmed on a practical scale, but this gentle- 
man soon after fell ill, and ultimately died. In the meantime it 
occurred to us that the most practical mode of applying zinc for the 
preservation of iron ships would be to use galvanised iron, and we 
therefore instituted a series of experiments to ascertain the extent 
to which protection would be thus afforded. 

Plates of iron of 3in. square were attached with great care to 
pieces of oak of the same surface, and immersed in soft and sea 
water. Similar plates of galvanised iron were also similarly 
attached to pieces of oak and immersed in soft and sea water, and 
the following were the results observed after two months’ immersion, 
viz., from January 3rd to March 5, 1862 :— 

Loss by corrosion, 
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We were anxious to know whether a prolongation of the experi- 
ment would continue to show the same comparison, and we therefore 
again immersed the plates in distilled and sea water until May, 1863, 
when the iron plates were again removed from the pieces of oak, 
carefully washed and dried, and weighed, 

Loss by corrosion. 
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These results leave no doubt of the great protective power 
exercised by zinc against the corrosive action of water, and espe- 
cially of sea-water, upon iron plates. I therefore think that all iron 
used in shipbuilding should be galvanised, and as this operation is 
now performed with such facility and so little expense, 1 cannot see 
any commercial objection to its general adoption. ‘There is a further 
argument in favour of this course, in the fact that it is not the loss 
of irov only that is in question, important as that is, but there is 
also the wood, which, especially in the case of oak, is rapidly 
deteriorated by the presence of oxide of iron, upon which the gallic 
and tannic acids of oak exercise a powerful action, and thus cause 
the wood to enter into a state of rapid decay, or emaracausis, well- 
known to shipbuilders. 

Mr. Johuson and I also deemed it advisable to ascertain whether 
the ziuc was liable to be removed from the surface of iron by 
intense friction, and to decide this point we made the following 
experiments :-— 

Large bolts, 1ft. long and jin. in diameter, were driven into solid 
blocks of oak by a sledge hammer. The blocks were then opened 
aud the bolts were found to be not in the slightest degree uncoated. 
Another series of experiments was made, consisting of driving 
screws of the same diameter as the bolts into solid blocks of oak, 
and the same satisfactory results were obtained. 





Canadian Forests.—A raft of white pine has just reached this 
port, consisting of 120 cribs, each 24ft. in width by about 24ft. in 
jength; there are 2,000 pieces, averaging 100 cubic feet per piece. 
The raft covers 3} acres in area, and as a specimen of white pine it is 
as good as any we have ever seen. ‘The Hon. James Skead lately 
sent a raft of 1,100 pieces, averaging 120ft., to Quebec, and has now 
in port another of 93 cribs, or 1,674 pieces, averaging 73ft. This 
last raft has an area of over 2} acres; indeed, the number of rafts 
clearing from this port each year if laid side by side would cover 
over 1,000 acres. Mr. M’Cracken brought down the Rideau a very 
fine raft of white pine, one piece being 53ft. long by 30in. square, 
containing 331 cubic feet, and weighing nearly eight tons. Such 
are the wonders of the forest and the resources of the Ottawa 
country.— Ottawa Union. 

Buonpin, who may be said to hold his life in his feet, has written 


to the 7imes to state that he attributes the fatal'accideuts which have | 


occurred of late to rope walkers, to the fact of their utter careless- 
ness in the selection of the cordage to which they entrust themselves. 
It would appear, from his statement, that he purchases his rope from 
the eminent firm of Frost, Bros., of London, which leaves all doubt 
of its fitness out of the question. Biondin is a ‘cute fellow, and, 
putting aside the compliment he pays to our English manufacturers, 
there is an important question suggested by his letter which it 
would indeed be reprehensible toe ignore. Low large a proportion 
of our mercantile marine is wholly dependent upon the quality of 
its cables and rigging ? Yet their capability to protect the lives and 
property entrusted to them can be alone ascertained at the very 
period when inefliciency may prove how wilful has been the error 
of omission. We have reason, then, to repeat that the coufidence of 
Blondin in British rope is, while significant of the honesty of British 
manufactures, equally suggestive that the greatest possible caution is 
necessary in the selection of the material upon which the fate of so 
much depends.— Shipping Gazette. 

Tue British Association.—Annexed is a list of the northern 
lions which the members of the British Association are invited to 
“do” next week:—Collieries: Blaydon Main, Cowpen, Hetton 
(coal-cutting machine at work), Monkwearmouth (deepest mine in 
the district), Pelaw Main, Seaton Delaval, Seghill, South Hetton, 
Walker. Engine and Iron Works: W. G. Armstrong and Co., 
Elswick; Elswick Ordnance; kh. and W. Hawthorn, Neweastle ; 
Hawks, Crawshay, and Sons, Gateshead; Losh, Wilson, and 
Bell, Walker; LK. Morrison and Co., Newcastle; RK. Stephen- 
son and O©o., Newcastle; J. ‘’hompson and Co., New- 
castle. Shipbuilding Yards: James Laing, Sunderland; A. 
Lesslie and Co., Hebburn ; C. Mitchell and Co., Walker; Palmer 
Brothers and Co., Jarrow; J. Peverall, Sunderland (combined 
system); J. W. Richardson and Co., Walker; J. Rogerson aud Co., 
St. Peters. Glass and Pottery Works: Alexander Austin and 
Poole, Blaydon; ‘I’. Fell and Co., St. Peters; James Hartley and 
Co., Sunderland; C. Maling, Newcastle; Northumberland Glass 
Company, Newcastle; Scott, Brothers, Southwick, Sunderland; 
John Scott, Sunderland; RK. W. Swinburne and Co., South Shields; 
Wearmouth Glass Company, Sunderland. Rope Works: Joseph 
Crawhall and Son, Newcastle; Webster and Co., Sunderland, 
Chemical Works: C. Allhusen and Sons, Gateshead; ‘I. 


Barnes, Green Copperas Works, Walker; J. Burrell, Tyne 
Manure Works, Newcastle; Copper Works, Willington; OC 
Hunter and Co., Green Copperas Works, Walker; Jarrow 


Chemical Works; J. C. Johnson and Co., cement works, Gateshead ; 
H. L. Pattinson and Co., telling; M. Stenhouse and Co., Hebburn ; 
Walker Alkali Company; Washington Chemical Company. Fire- 
brick Works: W. CU. Carr aud Co., South Benwell ; Joseph Cowen 
and Co., Bladou; G. H. Ramsay, Bladon; W. Robson, Scotswood. 
Brick and Pipe Works: R. Cail, South Shore, Gateshead. Lead 
Works: Locke, Blackett, and Co., Newcastle; Walkers, Parker, and 
Co., EKiswick. Paper Works: John Annandale and Co., Shotley; 
Grace and Son, Scotswood. Stone Quarries: K. Kell and Co, 
Felling; ‘ate and Brown, Felling. Guasworks: Neweastle. Steel- 
works: Spencer and Sons, Newburn, Coach and Harness Works : 
Atkinson and Philipsov, Newcastle. Hat Factories: Anderson and 
Miller, Gateshead ; W. Wilson and Co., Newcastle. Public Buildings 
aud Institutions: The Castle, Central Exchange and Sandhill News- 
rooms, Literary aud Philosophical Society, Mechanics’ Institute, 
Museum of Natural History Society, and Union Club. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE SKIN RESISTANCE OF SHIPS, 

Sm,—The statement in THe Enervger for the 14th of August, 
page 99, that “ifthe resistance to steamships consists only of skin 
resistance, they should be made circular or hemispherical, so as to 
present the least surface in proportion to their displacement,” seems 
to be based on the supposition that the velocity of gliding of the 
particles of water relatively to the surface is equal, or nearly equal, to 
the speed of the ship, forall forms of surface, and at all points of the 
surface. But when the effect of the figure of the vessel on the velocity 
of gliding is taken into account, it appears that the proportion of 
length to breadth which gives least “skin resistance” for a given 
displacement, is nearly seven to one ina vessel of a given form of 
midship section ; and in a shallow, flat-bottomed vessel of a fixed 
depth, that proportion is even greater.—(See Tux Enorveer for 
1861, vol. xil., page 175.), 

W. J. Macquorn Rankine. 

Glasgow, 15th August, 1863. 





Sm,—Having read with much interest your leading article (in 
the impression of August 14th) on the “ Skin Resistance of Ships,” 
and having wken part in the discussion you allude to on Mr. 
Watson's paper on the Holyhead steamers, 1 should wish to direct 
your attention to the following expression, commencing at line 44 
from the beginning :— 

“ The friction of water flowing through pipes is now known to be 
twice that upon the same extent of surface of a body floating in 
open water,” 

Now as I believe I was the first person to draw attention to this 
fact, vide Minutes of Proceedings Inst. C. E., vol. xiv., page 302, 
and vol. xvi., pp. 337 and 360, and also in the discussion upon Mr. 
Watson’s paper, and, besides that, 1 have uniformly adhered to this 
opinion, although it has repeatedly been denied by one of our most 
able hydrauliciang, | think | am justified in saying that the wording 
of the above paragraph should have been— 

“The friction of water flowing through pipes has now been 
shown by Mr. Phipps to be,” &c. &e. 

1t further appears to me that if the above fact were as universally 
received as your paragraph puts it, there could be no further argu- 
ment required to show that the high co-efficient made use of by Mr. 
Russell and Mr. Hawkesley is in excess of the truth. 

1 believe the fact is as I have stated, and that the circumstance of 
the double co-eflicient is capable of satisfactory explanation. 

I have for some time been engaged upon a paper upon this and 
other points connected with the resistance of ships, which 1 hope to 
lave ready by the re-opening of the lustitute next November, 

Geo. H. Purrps. 

24, Great George-street, Westminster, August loth, 1863, 





PROVISIONAL SPECIFICATIONS, 

Sin,—Having repeatedly urged the importance of an effective 
administration of provisional specifications, I am induced to refer, 
& propos of this subject, to one paragraph in a recent parliamentary 
return on “ Patent Law Expenses.” 

The paragraph referred to is as follows:—“ The duty of the law 
officer is to read the provisional specification, with the title of tho 
invention, and to ascertain whether the invention claimed is pro- 
perly described therein ; also, to ascertain that a single invention 
only is claimed, and whether the matter is legally a proper subject 
for a patent. Should the law officer find either provisional speciti- 
cation or title insuflicient or defective, he directs the applicant to 
attend him and toamend. ‘The provisional specifications are, for the 
most part, of considerable length; each requires a careful perusal 
and consideration, each indicates a new invention, and each may be 
considered a case laid before counsel for his opinion.” 

Now, my sole object in referring to this paragraph is to endeavour 
by means of it to throw some light on the question as to what is 
required in a provisional specification, In the first place it is to be 
sutliciently explicit to enable the law officer “to ascertain whether 
the invention claimed is properly described therein.” 1t is not quite 
clear what is meant by “the invention claimed,” as it is not usual 
to insert any claim iu a provisional specification. But probably the 
expression may be taken to mean—the invention, the nature of 
which the applicant professes to describe, ‘I'hat is to say, the docu- 
ment must be capable of conveying to the mind of the law officer the 
notion of a distinct invention, and this invention must be “ properly 
described.” Its description must be proper to it alone, pot common 
to it and others. Every invention so described is required to be 
special and individual, and should be indicated in terms of a definite 
and determinate character. 

Next—the document must describe “a single invention only.” 
This implies that the invention must be described so as to be identi- 
fiable within the limits prescribed according to the judgment of the 
law officer. 

Again, the matter described must be “legally a proper subject fer 
There is no proper subject for a patent without a mode 
of accomplishing the object of the invenuon. ‘The nature or 
essence of the invention as distinguished from its mere object bas 
to be described. ‘The same object may be common to several 
inventions, so that a description of something more distinct than 
that is required in each individual case. 

And, lastly, each provisional specification “may be considered a 
case laid before counsel for his opinion.” And what is such case ? 
It is a case involving the question as to whether or not there bea 
disclosure of an identifiable invention within the terms of the title. 
It does not go beyond this; and of course the opinion of the law 
officer is limited to the case submitted to him. Still cach case, even 
whien thus limited, ‘* requires (it is said) a careful perusal and con- 
sideration.” ‘the sufficiency of a provisional specification is a 
matter that requires to be settled deliberately. 

Now it is to be remembered that the paragraph referred to is @ 
part of a return made to Parliament from the Great Seal Patent 
Office, and the statement of the duty of the law officer must be 
received as authentic. I apprehend it is to be taken as the law 
officer’s own view of his duty whenever a provisional specification 
is referred to him. 

It is important for patentees to notice this, because there is no 
doubt that provisional specifications must be so framed as to be 
capable of bearing the tests proposed by the law officers to be 
applied to them. And it is ama that these tests will be applied 
more stringently than they have been, as it seems now to be pretty 
well understood that a really effective administration of provisional 
specifications is indispensable to a satisfactory working of the 
patent laws, with reference to the interests both of patentees aud 
the public. Wituiam Srence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 19th August, 1863. 





Navan ANd Onpvance Marrers.—The Dee, paddlewheel vessel, 
has left Woolwich for Devonport, with an immense chain cable of 
600 fathoms, and weighing 112 tons, and four anchors, each weigh- 
ing 112 ewt., for the iron-cased steam-vessel Agincourt, of 6,621 
tous, building at Birkenhead. Yesterday week the Millwall Iron- 
works and Shipbuilding Company received an order from the 
Admiralty to construct within one month a target on the design of 
Mr. Reed, the recently-appointed Chief Constructor of the Navy. 
‘Lhe price decided upon is £1,576, and the object sought by the 
department of the Controller of the Navy is to testa principle by 
which it is proposed to secure in a reliable manner armour-plates to 
the sides of the ships composing our iron-clad navy. The whole 
of the mortar vessels built for the Admiralty during the late Kussiam 
war, and since laid up in ordinary at Yantlett Creek, Chatham, 
have been surveyed by the dockyard officials, and those found in 
sound and serviceable condition are being brought forward for the 
service of the dockyard. ' . 
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BESSEMER’S HYDRAULIC PRESSES FOR SHAPING METALS. 
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‘l'nts invention is by Henry Bessemer, of Queen-strect-place, and 
relates to that class of machines known as “ hydraulic presses,” and 
consists, firstly, in transmitting to the ram or pressing surface of 
such apparatus a continuous reciprocating motion through a limited 
and regulated distance, and also in transmitting to such ram or 
pressing surface at or near to the end of each stroke or pulsation, 
the force accumulated in a heavy revolving fly-wheel during the in- 
operative portion of the stroke of such ram. 

This apparatus in its simplest form is repr ted in front eleva- 
tion at Fig. 1, in side elevation at Fig. 2, and partly in vertical 
section at Fig. 3, and consists of a stout cast iron upright cylinder a, 
with a close bottom; an arch 6, springing from opposite sides of the 
same casting, serves, at its upper part, to affix a die or other pressing 
surface c, a ram of castiron d is fitted to the cylinder, and is ren- 
dered water-tight inthe usual way by an expanding leather ring e, while 
the top of the ram carries the other die or pressing surface f. A steam 
engine (or other motor) is made to actuate a force pump plunger 
by means of a crank, on the shaft of which a heavy fly-wheel is 
fixed; the pump barrel, if so itmay be called, is not provided withany 
valves, but continues as a simple pipe of uniform diameter or nearly 
so until it communicates with the cylinder of the press beneath the 
plunger, as shown at g. Now if this pipe and the lower part of the 
press cylinder be filled with water, and the steam engine be put in 
motion, it follows that the withdrawal of the plunger by the crank 
will allow the press ram to sink down, while the forcing in of the 
plunger will again raise it upward, the ram of the press thus rising 
and falling with every stroke of the pump plunger through a distance 
in proportion to their respective areas. 

It will be understood that the ram of the press will only operate 
on the substance subjected to its action through a part of its stroke 
in oue direction ; thus, suppose it were intended to operate on a bar 
of iron or steel, and that the amount of compression at each stroke 
of the ram was desired to be equal to half an inch, it would in such 
case be convenient to give to the ram of the press a movement 
through a distance of 2in. in order that the bar may be moved with 
facility in time to receive the next compression at a point further 
along it, hence it will be seen that the force pump actuating 
the press will have only to raise the weight of the ram and the 
weight of the work during three-quarters of its upward movement, 
and during the other one-fourth part of the compression of the bar 
will take place; it will also be seen that during the whole of the 
return stroke of the ram no compression of the bar will take place, 
hence it follows that, during the interval occupied by one com- 
plete stroke of the press, one-eighth only of the time is occupied in 
the case supposed in the compression of the bar, the force trans- 
mitted by the steam engine during the other seven-eighths or 
inoperative portion of the stroke will be accumulated or stored 
in the heavy fly-wheel employed on the crank shaft which 
works the force pump, and will be again given out during the one- 
eighth of its revolution, in which time the act of compression is 
effected. 

The form of apparatus preferred for forcing water into and ac- 
tuating such presses is shown in Fig. 4, a side elevation, Fig. 5, a 
longitudinal vertical section, and Fig. 6, a horizontal section of the 
same. / is a cast iron frame, terminating at one end in the pup 
cylinder h*, andat the other end supporting the crank shaft i, which 
is shown broken off, but which is intended to carry a heav; 
fly-wheel, cand to have on its outer end a crank arm, through 
which motion is transmitted to it from a steam cylinder supported 
on a separate frame in the manner usually employed in the con- 
struction of steam engines, and therefore not shown. The plunger 
J is supported in guides &, and is attached to the connecting rod ra’ 
means of which it is made to move to and fro whenever the cran 
shaft ¢ is made to revolve; the water thus alternately drawn into and 
driven out of the lx cylinder h* through the pipe g will produce 
@ constant rise and fall of the ram d. This constant and uniform 





motion of the pressing ram is made to operate on the body subjected 
toits action through a variable distance and with a varying amountof 
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force by means of cocks, or of a regulating valve or valves under the 
control of the workman; for this purpose an elevated reservoir of 
water is provided, or water may be supplied from a boiler or other 
vessel by direct steam pressure or a second set of pumps with an 
accumulator or other suitable arrangement may be so made to insure 
a supply of water under such a degree of pressure as will more than 
balance the weight of the large pressing ram d, whenever a com- 
munication is opened to such ram from the reservoir or other source 
of power before named: the workman will thus be enabled by 
admitting water to the cylinder a, or by allowing it to escape there- 
from by a suitable valve or cock, to cause the strokes or pulsations 
of the pressing ram j to take place ata higher or lower level, and 
thus operate upon masses of greater or less magnitude when placed 
between the fixed and movable dies or pressing surfaces. 

In order that this mode of regulating the space left between the 
pressing surfaces cand f may be understood, we have shown at 
Fig. 7 an elevation of the pumping apparatus connected to the 
press, together with the cocks and handles used to regulate it. mis 
an elevated reservoir of water connected by the pipe n with the 
cylinder a, the reservoir being of sufficient height to cause the water 
in the pipe » to more than balance the weight of the ram d when- 
ever a communication is opened between it and the cylinder a by 
means of the cock o and handle p, and thus to lessen the space 
between the pressing surfaces or dies c and /; a pipe g also com- 
municates with the cylinder a, and is provided with a cock r and 
handle s, by means of which a portion of the water may 
at any time be allowed to escape from the cylinder a, and 
thus increase the distance between the pressing surfaces or dies 
cand. The space between these surfaces may be such that at each 
pulsation of the ram d, they only just come in contact with the body 
to be acted on, but by the admission of water from the reservoir or 
other source of supply before named the pulsations of the ram will 
be made to act on the said body through a greater distance, and thus 
compress it to the desired extent, while the action of the press on 
such body can be made at any time to cease by simply 
allowing water to escape from the press cylinder by the regulating 
cock or valve r, without the necessity of stopping the steam engine 
or other motor employed to work the force pump. Thus it will be 
seen that the amount of force caused to operate on the body subjected 
to pressure at each upward movement of the press will be equal 
to the entire effective force generated by a complete revolution of the 
engine, in consequence of the heavy fly-wheel absorbing the surplus 
power during the inoperative portion of the stroke or pulsation, and 
again developing the power so stored during the period of active 
pressure, and thus imparting to the apparatus the mechanical effects 
of the fly press and hydraulic press combined. 

Secondly, with regard to the mode of constructing machines in 
which are embodied the general principles described, a great variety 
of modifications may be made so as to specially adapt the apparatus 
to the many useful purposes to which it may be applied; thus the 
apparatus described, with its ram moving upwards, will be found 
suitable for moulding or compressing, and consolidating dry mate- 
rials, as in the making of bricks, tiles, tessera, and other articles in 
a dry or nearly dry state of powder ; as also peat and artificial fuel, 
or for embossing or coining, and for squeezing puddle balls, or for 
other like purposes; but it would be less convenient for purposes 
where only part of the material is acted upon at one time, as in 
pressing, swaging, or shaping iron or steel bars, rods, or axles, since 
they would be carried up and down by the motion of the ram at 
every stroke. 

It may, nevertheless, be used in this simple form for those pur- 
poses, and in Figs. 1, 2, and 3 is shown a cast steel ingot at z in the 
position it would occupy when under treatment in the press ; but for 
such purposes the patentee prefers to construct a press in which the 
ram or movable presser is situated above the articles to be acted 
upon, which will in that case lie quietly on the lower or fixed press- 
ing block or die; but in apparatus so constructed it will be found 
that the ram will not make its return stroke by its own gravity, as 
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in the first hereinbefore described apparatus. A second cylinder is 
therefore employed, and this is placed above the pressing cylinder ; the 
upper cylinder having a piston attached by a rod to the press ram. 
Steam or water under pressure from a reservoir, or otherwise acting 
beneath the upper piston, will give a constant tendency in the press 
ram to rise, so that whenever the superior pressure in the downward 
direction is removed it will make the return stroke as required. 
Mr. Bessemer, we believe, will adopt this mode of forging steel 
in his new works, and, if successful, it will doubtless come into 
extensive use. 





Tue Lare Mr. Josnva Fievp, C.E., F.R.S.—Mr. Field was 
buried at the Norwood Cemetery on Tuesday last. He was fol- 
lowed to the grave by a large circle of relatives and friends, and at 
the cemetery gates there was assembled many of the old workmen 
from the factory in Cheltenham-place, as well as a deputation from 
the Institution of Civil Engineers, of which he was one of the 
founders, comprising, among others, Mr. J. Simpson (Past Presi- 
dent), Mr. C. H. Gregory (Vice-President), Mr. Penn, Mr. P. W. 
Barlow, Mr. Bryan Donkin, Mr. J. B. Redman, Mr. T. Lloyd, 
Mr. H. Warriner, Mr. Crampton, Mr. W. W. Collins, Mr. E. 
Humphrys, Mr. H. Maudslay, Mr. Appold, Mr. Joseph Freeman, 
Mr. C. Sells, Mr. k. A. Cowper, Mr. Jabez James, and Mr. R. C. 
May, with Mr. James Forrest, secretary—The Builder speaks 
of Mr. Field as follows:—‘‘We have noticed with regret the 
annou t of the d of Mr. Joshua Field, F.R.S., an emi- 
nent mechanical engineer, and a leading member of the Institution 
of Civil Engineers, whose name should be well known to the greater 
number of our readers. Mr. Field’s death occurred on the morning 
of the 11th inst. He was in the 77th year of hisage. He wasa 
member of the eminent firm of Messrs. Maudslay, Sons, and Field. 
His attention had been especially directed to the marine engine, and 
to steam navigation, since the year 1816, when Maudslay and Co. 
made a pair of combined engines, each 14-horse power, applying 
the power to the paddle-wheel shaft by the crank, instead of by cog 
wheels, according to the previous mode. As is well known, this 
establishment took a very prominent part in the prosecution of 
steam navigation ; and it deserves to be remembered that it was 
Messrs. Maudslay and Field who boldly engaged to construct 
engines of adequate power to propel a vessel across the Atlantic, of 
the necessary size to carry sufficient fuel for the voyage. at a time 
when many competent authorities doubted its practicability, and ne 
first constructors of the day declined to undertake it. The engin 
were completed and fitted on board the Great Western in March,‘ 
1838 ; and shortly afterwards that vessel started on her first voyage 
from Bristol, reaching New York, a distance of 3,000 miles, in 13 
days and 10 hours. The success of this voyage across the Atlantic 
exceeded the most sanguine expectations of the promoters, and there 
seemed no limit tothe extension of ocean steam navigation, other com- 
panies and larger vessels being specdily projected and designed. 
‘The late Mr. Field was one of six young men* who, towards the end 
of the year 1817, founded the Institution of Civil Engineers. He 
was one of its earliest vice-presidents, and he continned to hold that 
office until elected president on the 18th January, 1848, being the 
first president selected from that class of engineers whose attention 
had been more particularly devoted to purely mechanical pursuits 
and the construction of machinery. ‘This office he filled for two 
years—the period permitted by the regulations—discharging the 
duties which belonged to it with great assiduity and devotion, In 
his inaugural address, delivered on February J, 1848, he alluded par- 
ticularly to the changes which had then been introduced into steam 
navigation, and to some of the more marked improvements, both in 
the engines and the vessels, by which they had been adapted for 
carrying cargo and fuel for long voyages, and for attaining great 
speed on short voyages.” 








® Henry Robinson Palmer, Joshua Field, William Maudslay, James Jones, 
Charles Collinge, and James Ashwell. 
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TO CORRESPONDENTS. 


Notice.—A SpeciaL EpITIon of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the volume can be had rom the publisher 

price 2s. 6d. each. 





ENQUIRER.—Bourne’s work on the Steam Engine is the best for your purpose. 

J. H. M.—Mr. White's patent is numbered 227, not 229, 1859. The £50 
stamp has been paid. 

G. 8.—Only the names of the concessionaives have been published. The 
Moscow and Sebastopol line has not yet been let to contract. 





PETRIE’S VALVES. 
(To the Editor of The Engineer.) 

S1r,—In looking over the last number of Tuz Enoinesr I observe the 
diagrams and description of an arrangement of mechanism to relieve the 
pressure on the back of the slide valve, and which is claimed as the in- 
vention of Mr. Petrie, of Rochdale. The same arrangement of a plate with 
a gland on a hollow piston bearing against it through a stuffing box in 
the back of the steam chest, was patented by me on 7th January, 1860. I 
send you atracing of a double one which I applied with success to an engine 
on the Mersey Docks, 

Jos. B. D't. 


Dockyard, Birkenhead, August 13th, 1863. 
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Tne ENGINEER can be had, by order, from any newsagent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance)/:— 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 


Tue ENGINEER is registered for transmission abroad. 
Advertisenents cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 


Letters relating to the advertisementsand publishing department of this paper 
ave to be addressed to the publisher, Mk. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THR ENGINEER, 163 
Strand, London W.C. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE yearly list of subjects for papers for which the 
Council of the Institution offer premiums is one of much 
professional interest, and deserves the careful attention of 
every engineer having knowledge of his own to contribute 
to the general stock. This list (which appears in another 
column) requires much thought for its preparation, and its 
contents are suggestive of many subjects upon which pro- 
fessional opinion is undergoing gradual change. It is, 
obviously, most desirable that the Institution should possess 
permanent and official records of the works of its leading 
members, but although a few of “the masters” have con- 
tributed accounts of their principal works, the list is never- 
theless much too abbreviated. A notable—perhaps we 
ought to say an honourable—exception is presented in the 
paperscontributed or introduced by the President, Mr. Hawk- 
shaw,aman who has won his way tothe highest position which 
the profession can confer upon him. He gave the Institution, 
only a short time since, a paper of great value, descriptive 
of the measures which he adopted for closing the destruc- 
tive breach in the Middle Level Drain, and he permitted 
his principal assistant to contribute a full account of the 
great railway bridge at Charing Cross. Mr. Hawkshaw 
has also sanctioned the publication, here in England, of 
his report to the Egyptian Government upon the Suez 
Canal, and in this instance he has stepped beyond the 
routine to which too many of our foremost men have 
unfortunately committed themselves. No one can look 
over the names of the members of the Council of the Insti- 
tution without regretting that they are unwilling to 
describe their own works, or to allow them to be described 
by their pupils. Smeaton was, unquestionably, one of the 
greatest engineers of the last century; had the Institution 
then been founded, he would have certainly been its Pre- 
sident, and his Description of the Eddystone Lighthouse 
is even yet suggested, by the authorities in Great George- 
street, as the model upon which members should proceed 
in giving “ descriptions, accompanied by plans and expla- 
natory drawings, of any work in civil engineering, as far 
as absolutely executed, and which shall contain authentic 
details of the progress of the work.” 

Beyond the description of works actually executed by 
engineers (and it should be remembered that membership 
is not even considered in the admission of papers to the 
highest prizes of the Institution), there is a goodly 
number of subjects indicated for essays, and which offer 
any required scope for the treatment of abstract principles. 
We cannot, of course, explain why the “ decay of materials 
in tropical climates, and the methods employed for ar- 
resting and preventing it,” should stand first upon the 
list; but even this subject is one of much consequence, and 
a really valuable paper might be prepared in treating it. 
The conclusion would, doubtless, be—*“ use materials, like 
iron and stone, which decay only very slowly in any 
climate.” Proceeding, however, the subjects next invitin 
treatment open the widest field, not only for experiment: 
research, but for mathematical investigation and abstract 
reasoning. The theory of metal and timber arches, and 
the theory and details of construction of wrought-iron 
girder bridges, might well form the subjects of papers by 
the ablest living mathematicians and engineers. The 
pressure of earth on tunnels is a subject inviting, also, the 
highest grade of inquiry; and, perhaps, no theme could 
better engage the very highest order of ay ey ability 
than that of the principles governing the location of rail- 
ways in Alpine countries. There are, also, a number of 
other subjects among the ten allotted to railway con- 
struction and working which deserve elaborate papers. 

Among the class of papers on water supply and 


drainage, an interesting and invaluable subject may be 
discovered in that of “the best means for improving the 
water supply of the metropolis.” This subject must soon 
engage wide-spread attention. The present supply of 
water is much too scanty, and the charges are too high. 
What has become of the proposition to supply London 
from Wales upon a scale worthy of the glory of Rome in 
her proudest days ? The Thames water is tolerable, but 
it is seldom filtered as we would like to have it; and the 
establishment, present and prospective, of almost every 
class of manufactures upor the banks of our noble river, 
even above Teddington, is likely to increase a difficulty 
which is already sufficiently apparent. 

The construction of harbour and dock works ought to 
form the subjects of papers of great value to be read at the 
Institution. 

Were the Transactions published in a style of appropriate 
importance, perhaps something approaching the character 
of Sir John Rennie’s magnificent work on the harbours of 
Great Britain might be contributed to the archives in Great 
George-street. It is to the pinched style of publication, so 
different from that of other learned societies, and also to 
the great delay in publication, that we must in part attri- 
bute the scanty list of really valuable papers actually read 
there descriptive of important works. ‘The Transactions 
of the Institution, such as they are, are valuable, and reflect 
credit upon the authors of the papers which they contain, 
and much credit, also, upon the editorial ability of the 
secretary ; but they do not form such a collection as should 
command the pride of every member of the profession. It 
is ne to be regretted that the original quarto form of 
publication was abandoned; and even at the sacrifice of 
uniformity, it would be most desirable now to again adopt 
it. The ample resources of the Institution ought to provide 
abundantly for a far higher standard of publication than is 
now maintained, and for papers of great excellence a gold 
medal, instead of the silver-gilt “ Telford,” and instead of 
the prizes of twenty-five guineas should be offered. It 
should be more an object to win the gold medal (if there 
were one) of the Institution than a prize of even a hun- 
dred guineas, and so it would be with nearly all whose 
communications would be of the greatest comparative 
value to the Institution. In any case, a much greater 
amount of care should be expended in the engraving of 
plans, drawings, &c., accompanying papers—the present 

ractice of the Council being below the standard of the 

fechanical Engineers, and immeasurably below that of 
the Société d’Encouragement, across the Channel. Mr. 
Watson lately read a paper upon the communication 
between London and Dublin. The principal interest of the 
paper centred, of course, upon the swift steamers plying 
between Holyhead and Kingstown. The discussion 
turned chiefly upon these: there was a large working model 
of the oscillating engines of the Leinster in the room, and 
models of the hulls were also at hand; the paper, too, was 
illustrated with numerous scale drawings of the vessels and 
their engines, and yet in the published copy, forming a 
permanent part of the Transactions, only an outline litho- 
graphic plan of Holyhead harbour is given. It is not 
enough that good papers are merely read and discussed, or 
even avplauded, for an author, with but the least 
amount vi vanity, must desire to see his labours embodied 
in permanent form, with all the advantages of the quarto 
page and, especially, the reproduction of plans which cost, 
perhaps, infinite care in their preparation, and the prin- 
cipal value of which consists in the references which may 
subsequently be made to them. 

The resistance of steam vessels at high velocities isa 
subject upon which some really competent authority might 
well contribute a paper to the Institution. The members 


or analogous titles, as were read before them but a few 
years ago, but there is still the need of and the ability to 
prepare a profound paper upon this subject. In experi- 
mental knowledge, mathematical investigation, and refer- 
ence to actual examples, such a subject might well engage 
the most exalted minds; and it would, indeed, be almost 
better suited to the hall of the Royal Society than even that 
of the Institution of Civil Engineers. ‘The list of mechanical 
engineering subjects deserves the attention also of the pro- 
fession. Some one should give an account of the introduc- 
tion of improved marine engines into the ficets of the 
Peninsular and Oriental and the Pacific Steamship Com- 
panies ; and we ought to be permitted to know something 
of the actual results attained by the Arethusa, the Con- 
stance and the Octavia, and to have a glimpse of the in- 
tentions of the Admiralty, or rather Mr. Lloyd, as to the 
further introduction of an improved class of engines into 
the navy. 

The class of metallurgical subjects is important also. 
In connection with these we ought to be told what is 
really to be expected from Bessemer metal, puddled steel, 
&c. Do they possess uniformity of quality? Will they 
weld? Do they or do they not retain their original 
qualities under the influence of heat, and of alternate 
expunsion and contraction? What may we expect from 
the introduction of steel into bridge building? Has it 
been thus used, and, if so, with what results? ‘These and 
other questions should, by this time, be fully answered. 

It should not be forgotten that the Institution invites 
contributions of valuable knowledge from all sources. 
No author of a paper need be a member, and the highest 
prizes are often awarded to non-members. Nor need the 
authors of papers be Englishmen, for subjects for dis- 
cussion are invited from those competent to treat them in 
all parts of the globe. Letus hope, then, that the response 
to the present invitation of the Council will be general 
and worthy of the object. 


LOCOMOTIVE ENGINES. 


Every part of a locomotive engine must inevitably 
have weight, and a certain amount of weight is, per se, 
desirable, in order to give adhesion to the driving wheels. 
For the latter purpose, however, every express engine is 
from two to three times too heavy, even without its 
tender, while of the 50 tons of a first-class engine and 
tender, the adhesion of 10, or at most 12, tons would 





may well dread the infliction of such papers, under this | 





generally suffice for the heaviest express traffic. There is, 
therefore, a very wide margin for the reduction of weight 
in locomotives, provided only that adequate strength can 
be retained. We may remember, in the meantime, that 
the very weight of the locomotive and tender often amounts, 
in the case of express trains, to one half, or more than one 
half, of the total weight moved. The problem, therefore, 
is somewhat simpler than that of the reduction of the 
weight for a given power by say one half, for, in propor- 
tion to the reduction of weight, less power is actually re- 
quired. To move an engine, tender, and a train of 50 tons, or 
say 100 tons in all, at the rate of 50 miles an hour over an 
ordinary good and nearly level railway, at least 400 
indicated horse-power are required, and with very moderate 
dients from 500 to 600 horse-power would be necessary. 
ut if the carriages could be drawn at the full speed with 
an engine and tender of but 30 tons, not more than 300- 
horse power would be required on the level, and in the 
same proportion less than the 500 or 600-horse power 
necessary on gradients with the heavier engine. If, upon 
any given system of construction and general scale of pro- 
portions, 400 indicated horse-power be obtained from an 
engine which, with its tender, weighs 50 tons, only 374 
tons total weight should be required for 300 horse power. 
But if we assume that the resistance, equivalent to 300- 
horse power will, with a train of 50 tons, admit of an 
engine and tender of but 30 tons, let us inquire whether it 
be not really practicable to bring down the weight of our 
present heavy express engines, including tender, to about 
that standard. In other words, cannot the weight of loco- 
motive engines be diminished, through improved construc- 
tion, to the extent of one-fifth of their present weight, a 
fixed total amount of weight being in any case reserved for 
the driving wheels, to insure their adhesion to the rails ? 
Let us first refer to the general proportions of the 
engine, apart from the dimensions of the boiler. One way 
of accumulating weight in locomotive engines is by adopt- 
ing driving wheels of great size. There is a notion, of 
which many locomotive engineers appear incapable of 
divesting themselves, that a large wheel makes a fast 
engine. We donot wish to cast a reproach upon the re- 
spectable body following this branch of our profession, but 
we have positively heard it argued by certain locomotive 
superintendents that merely a larger cylinder and a larger 
wheel would overcome the resistance of a heavier train. 
Now it would appear almost unnecessary to observe that 
only an increase in the evaporating power of the boiler 
can really increase the power of a locomotive engine. 
With a given boiler, a large wheel and large cylinders 
cause a positive loss of power by entailing increased 
weight, the resistance of which can only be overcome at 
the sacrifice of tractive power, otherwise commercially and 
mechanically applicable to the movement of useful load. 
Thus, with a given size of boiler, and a given pressure of 
steam, a 15-in. cylinder, 20-in. stroke, and 5-ft. wheels, have 
precisely the same tractive power, and can draw the same 
train at the same speed, as an 18-in. cylinder, 24-in. stroke, 
and 8ft. Sin. wheel. Exactly the same steam would be 
used in each case, but the pistons of the smaller engines 
would, at fifty miles an hour, move at the rate of 933ft. 
per minute, while those of the larger engine would run off 
but about 650ft. A high speed of piston presents no dis- 
advantages whatever if ample wearing surfaces are pro- 
vided, it being only necessary to have larger steam and 
exhaust ports for a given diameter of cylinder, in order to 
admit a correspondingly greater volume of steam ina given 
time. We may be excused for mentioning that the 
Americans work small-wheeled engines at a good rate of 
speed, say 40 miles an hour, and that for a 16-in. cylinder, 
steam ports l4in. long by ltin. are about the smallest 
employed, while for 15-in. cylinders there are instances of 
— 17in. to 18in. long by lin. or 1iin. wide. ‘The valves 
nave a maximum movement of from 44in. to din., at which 
steam is admitted for upwards of 90 per cent. of the stroke, 
the movement of the valve, when cutting off at three- 
eighths stroke, being 2tin., which, with a lap of 2in. at 
each end of the valve, gives an opening of the steam port 
of 3in.—}in. of which, when running nearly in mid gear, 
islead. ‘The American engines have cross head bearings of 
great size, a series of four guide bars, two above and two 
below the piston rod, being provided to each cross head. 
The guide bars are, each, from 3}in. to 44in. wide, giving 
from 7in. to Yin. of total width, while the bearing of the 
cross head is from 14in, to 16in. long. Many 16-in. cylinder 
engines made in America have one square foot of bearing 
surface on each face of each cross head—one square foot of 
bearing against the under side of the upper bars in running 
forward, and the same extent of surface on the upper side 
of the lower bars in running backward. With such pro- 
ortions, and connecting rods of from 3 to 3} times the 
ength of the stroke, almost any speed of piston is prac- 
ticable, the higher the speed, of course, the lighter being 
the parts required to develope a given amount of power. 
Now, comparing an engine with 15-in. cylinders, 20-in. 
stroke, and 5-ft. wheels, with another having 18-in. cylinders, 
2-ft. stroke, and 8ft. Sin. wheels, it is evident that, even 
with a boiler of exactly the same size in each, the former 
would weigh several tons less than the latter, probably 
six tons less. And yet the two engines, providing only 
that a given fixed weight, say twelve tons, was retained 
upon the driving wheels of each, would not only have the 
same absolute power, but the lighter engine, with equal 
power, would draw a load about eight tons heavier than 
that of which its rival would be capable. Practically, 
therefore, the smaller engine, having six tons less 
weight, would be the more powerful of the two. But, 
leaving out of consideration for a moment the opportunity 
for drawing a heavier load, the boiler of the small engine 
might be somewhat diminished in size, and still be capable 
of supplying steam for drawing a load equal to that taken 
by the larger engine. If we make the comparison between 
17-in. cylinders, 24-in. stroke, and 7ft. 6in. wheels, and 
15-in. cylinders, 24-in. stroke, and 6-ft. wheels, we have, 
with a given steam pressure, the same tractive —— in 
each, and with an increase of piston speed one fourth greater 
with the 6-ft. than}with the 74-ft. wheel, we shall consume an 
equal amount of steam in a given time, and take trains of 
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equal weight at the same speed. Yet the 15-in. cylinder 
engine, even with a boiler of the same size as that of its 
rival, would weigh probably three tons less. 

Experienced locomotive engineers are aware that the 
quick reciprocations and more frequent blast of a small- 
wheeled engine, running at a given speed, are attended with 
a lessened consumption of fuel. This fact was particularly 
illustrated a few years ago, in working two classes of en- 
gines, the one with large and the other with small wheels, 
on the old Oxford, Worcester, and Wolverhampton Rail- 
way. It was found that, in every respect, the best results 
were obtained with the smaller wheels. 

If to the opportunities for diminishing the weight of a 
locomotive by adopting smaller wheels, and correspondingly 
smaller cylinders and a higher speed of piston, we add those 
which still exist for the dimimution of weight or increase 
of pressure in the boiler and other parts,and thesaving which 
the adoption of tank engines will allow, it is almost difficult 
to say to what an extent reduction of weight may not be 
carried. Inthe boiler, for example, it is believed to be 
entirely practicable to employ welded joints, thus dispensing 
with rivetting, with its great loss of strength, and the 
tendency which appears to be often induced, in the case of 
rivetted seams, to longitudinal “ furrowing,” already the 
cause of several fatal locomotive boiler explosions, It is 
found, also, on many lines, that the dome may be dispensed 
with with entire success, and, clearly, with a considerable 
saving of weight. ‘The saving, by the use of steel axles 
and tyres is already considerable, driving axles with 
journals only tin. in diameter being now employed in 
express engines with 16.in. cylinders and 7-ft. wheels. 
Even the Injector permits of a saving in weight. : 

An opportunity for a very great saving in weight is 
offered in the arrangement of the tank engine. ‘The only 
object in carrying a large supply of fuel and water is, of 
course, to enable long distances to be run without stops. 
Yet 1! tons of coal will carry the heaviest express from 
London through to Rugby, and although nearly 9 tons of 
water are required it has already been found practicable to 
“pick” this up when the train is under way. 1,000 
gallons of water, weighing 44 tons, would, one would 
suppose, be the most which an express engine need ever 
carry, and thus, if the supply of fuel and water be carried 
upon the engine, a weight of 6 tons at most should suffice 
for every really necessary purpose of the tender now 
carried, the weight of which occasionally excceds 21 tons. 





Tue Prince Consort.—This vessel is in the south basin of Key- 
ham steam-yard, nearly ready for bending sails, and will soon be 
prepared for receiving « commission. Her engines, of 1,000-horse 
power, by Messrs. Maudslay, Sons, and Field, may be ready in the 
course of a month to be passed into the hands of the Government, 
‘They were tried successfully on Monday last. The bottom of this 
ship is covered with some prepared metal containing copper. In 
several places where it approaches the iron- plates galvanic action has 
commenced, ‘The screw steamship Ocean, 35, is receiving hercasing of 
iron in No.2 dock. Although launched at Devonport on the 19th of 
March last, and removed forthwith to Keyham, there is on her port 
side a section only of one layer of plates, which extends from the 
bow toa few feet abaft the foremast, and on her starboard side a 
similar layer with some plates ou her waist. About twenty are 
ready in the store. Some delay has occurred in the supply on the 
part of the manufacturer, About a fortnight since the hydraulic 
machine at Keyham, while at work, broke, in consequence of the 
defective state of a cylinder. 


Hiautranp Roavs.—Among the papers presented to Parliament 
before it rose is one that reads like a chapter of Scottish history. It 
is the final report of the Commissioners of Highland lioads and 
Bridges, and reviews a period of more than a century. Years 
before “ the 1745” the Government had found it necessary to con- 
struct military roads in the Highlands for the movement of the 
forces; but the rebellion having shown the danger arising from 
fastnesses inaccessible to troops, a more extensive system of com- 
munication was undertaken, and at length no less than 800 miles of 
military roads were completed, chiefly by military labour. From 
the object being the military occupation of a mountainous country, 
many were found of little use for general communication, and in 





more settled times were abandoned; but 600 miles continued 
to be maintained for many years at the public expense 
for the traffic of the districts through which they passed. 


At the commencement of the present century the Highlands 
were at peace; but in civilisation and industry these remote 
mountain districts were at least fifty years behind the Lowlands of 
Scotland and all parts of England. A general scheme of road- 
making was not to be expected from the unaided efforts of local 
proprietors, They were as yet unaccustomed to association for 
public objects; their moors and waste lands yielded a scanty 
income; and many were jealous of the invasion of their fast- 
nesses by the outer world. In 1803 Parliament determined to 
encourage local enterprise, by contributing half the expense of 
forming new lines of road; and to superintend the work this 
Commission was appointed, under the presidency of Mr. Speaker 
Abbot, comprising Ministers of the Crown, and eminent members 
of both Houses connected with the Highlands. The board 
secured the confidence of Parliament and the goodwill of 
local proprietors; and in less than twenty years 875 miles 
of Parliamentary roads, planned by Mr. Telford, were completed 
at an expense of £454,189, of which £252,390 were gianted by 
Parlivment. In 1814 Parliament reviewed the position of the 
military roads, relinquished the maintenance of more thaa half of 
them as unsuitable for traffic, and transferred the remaining 255 to 
the charge of the Commissioners, to be maintained by tolls and 
assessments, aided by a small Parliamentary grant. From this 
period 1,194 miles of road were under the superintendence of 
the board; and in 1819 the grant was fixed at £5,000 a year, 
charged upon the Consolidated Fund, to meet assessments 
and tolls amounting to about £7,500 a year. The management 
was economical], and various counties undertook a large extension of 
independent roads communicating with the principal trunk lines of 
the Parliamentary roads. But in 1854 the grant, which in 1833 had 
been renewed for thirty-one years, was transferred with many 
similar charges from the Consolidated Fund to the annual estimates. 
In this position it was soon objected to as a public grant for a local 
object; and last year it was suddenly extinguished by an adverse 
vote in Committee of Supply. The board, therefore, have 
had nothing left but to deliver over the 1,195 miles of road 
to the several local authorities, and the harbours to the pro- 
prietors of the adjacent lands, to submit to the Treasury the claims 
of the inspectors, and to present to Parliament under the hand of 
their secretary, Mr. 'T. Erskine May, this account of their work and 
its results. Reviewing the whole, they represent that they have 
watched the improvement of the country with the deepest interest. 
They “found it barren and uncultivated, inhabited by heritors without 
capital or enterprise, and by a poor and ill-employed peasantry, and 
destitute of trade, shipping, and manufactures, They leave it with 
wealthy proprietors, a profitable agriculture, a thriving population 
and active industry; furnishing now its fair proportion of taxes to 
the national exchequer, helping by its improved agriculture to meet 
the ever-increasing wants of the populous south. 





THE GOLDEN PARALLELS. 


In a late number of the Edinburgh Review, there is a notice of 
several publications on the subject of gold fields aud gold miners. 
A mass of facts is collected relative to the Australian, Californian, 
and Columbian gold diggings, and several important conclusions are 
arrived at. In the first place, we are reminded that the great gold 
fields already discovered are all included within two regions. The 
gold fields of New South Wales and Victoria extend, without any 
interruption, along the slopes of the great mountain range which 
separates the eastern seaboard of Australia from the interior of the 
continent, and the gold fields of California and British Columbia 
occur without interruption along the western slopes of the Rocky 
Mountains. Thus there are presented two great gold-bearing 
regions, extending along two widely distant elevations, and probably 
“owing their auriferous character to some iniluence connected with 
their upheaval.” The possibility of establishing a connection be- 
tween these two gold-bearing regions will be understood after a 
little consideration of their characteristics. The American gold 
fields, under various names, run along the eastern seaboard of the 
Pacific, almost from pole to pole—from Bebring’s Straits in the north 
to Cape Horn in the south. Throughout this vast region large 
quautities of the precious metal are found. “ From Chili, in the 
south, to the British Pcssessions in the north, its slopes, spurs, and 
subordinate ranges are now yielding gold. From Chili we mount 
through Bolivia, Peru, Equador, New Granada, all still continuing 
to yield the precious metal, after some three centuries of gold 
mining. ‘Thence, after we pass the isthmus, we find the gold miner 
at work through Mexico, California, Oregon, Washington, till at 
length we come to the British Possessions, stretching to the shores 
of the Arctic Ocean.” Such is a brief description of the great gold- 
bearing system of America, Turning now to that of Australia, 
there is found a coast range running from the extreme northern 
point of the continent to the extreme southern point. But this range 
neither begins nor terminates in Australia. It extends across Bass’s 
Straits ov the one hand, and beyond Cape York on the other; in 
which direction the chain of rocks forms at intervals numerous 
islands, such as New Guinea, the Carolines, the Ladrones, and 
others, until Japan, with its gold-bearing rocks, is reached. Thus, 
in accordance with this theory, the basin of the Pacific has on each 
side a continuous elevation of volcanic origin. At intervals ou both 
sides gold is now found, from Behriug’s Straits to New Zealand ; and 
it is stated that at the “beach diggings” in California, a bluish 
sand, not unlike the pipe clay of Ballarat, is frequently thrown up 
by the waves, and is found to contain gold in considerable quanti- 
ties. 

‘he conclusion arrived at by this reasoning is that the great gold 
fields of the world, as at present known, are included in the vast 
system of voleanic rocks which surround the Pacific. This chain, 
though broken here and there, is said to be traceable between Aus- 
tralia and America, and to be easy of identification on both sides of 
the ocean. Such a continuous and well-marked line of volcanic 
elevation has often received the attention of geologists. Humboldt’s 
view, which is the one generally accepted on the subject, is that the 
bed of the Pacific attained its present depth at a comparatively late 
period; that its unbroken crust, pressed down on the molten mass 
underneath, caused a quantity of it to rush towards the line of frac- 
ture at the edges, and that this disturbed matter found vent in the 
elevations which are now connected with the gold fields of America 
and Australia. So far these considerations, as bearing on the science 
of geology, are highly important; but it has to be shown in what 
way gold is to be connected with volcanic shocks in some places and 
notin others, On this point it is laid down by Sir Roderick Mur- 
chison that the rocks which are the most auriferous are of the 
Silurian age, and that a certain geological zone only in the crust of 
the globe is auriferous at all. Gold, he states, has never been found 
inany stratified formations composed of secondary or tertiary deposits, 
but only in crystalline and paleozvic rocks, or in the drift from those 
rocks. The most usual original position of the metal is in quartzose 
veinstones that traverse altered Silurian slates, frequently uear their 
junction with eruptive rocks. Sometimes, however, it is partially 
diffused through the body of rocks of igneous origin. From this it 
appears that volcanic eruptions, in connection with Silurian rocks, 
are to be regarded as the origin of gold formations. 

It will have been seen that, according to the volcanic basin theory 
as described above, the auriferous rocks which surround the Pacilic 
leave Victoria and plunge into the sea to appear again on the other 
side of Bass’s Straits. ‘This would, of course, leave South Australia 
out of the reach of these gold-bearing ranges. But, singularly 
enough, the reviewer, after remarking upon this termination of the 
Victorian rocks, refers to the geological work of Mr. Julian Woods 
in order to show a curious extension of the volcanic action which is 
to be “ traced in South Australia.” On referring to the extract, how- 
ever, it appears that Mr. Woods’ reference is not to South Australia, 
although it relates to the country close uponits border. Mr. Woods 
says:—“ At about fifty miles east of Mount Gambier, on the Vic- 
torian side of the boundary, there commences an immense volcanic 
district, which may be traced, with very little interruption, to Gee- 
long, by immense masses of trap rock and extinct craters of large 
dimensions. ‘This kind of country extends considerably to the 








north of the line, and it is underneath the trap rocks there found at | 


the junction of the Silurian slates and ancient granites that the ex- 
tensive Australian gold fields are worked.” Another extract is given 
from Mr. Woods’ book, embodying a statement similar to that which 
has been already quoted from Sir Roderick Murchison, namely, that 
trap rock and other indications of volcanic eruption are no guide to 
the presence of gold, unless in the neighbourhood of Silurian rocks. 





Cvurtous Woons.—The very large introduction of late into England 
of foreign woods has renewed the zeal of collectors, and given a 
fresh impetus to the pleasurable occupation of the amateur turner. 
Although the beautiful model of the Royal Exchange, shown at the 
last Exhibition at South Kensington by Messrs. Robert Fauntleroy 
and Co., of Banhill-row, contained nearly all the then known woods, 
amounting to some five hundred or more, we learn that these gentle- 
men could now, at a very shert notice, supply at least seven hundred 
different kinds, and that this house is partly indebted for this power 
of educational diffusion to Sir William Hooker, of the Kew Gardens, 
who exchanges kinds with these celebrated importers. The speci- 
mens sold by Messrs. Fauntleroy are in small slabs, which may be 
readily multiplied by the saw into veneers, or converted into articles 
of taste and utility by the lathe, their value of course differing ac- 
cording to their scarcity. — United Service Gazette. 

Foreian ANd Conontan Jortincs.—A movement is on the ¢apis at 
Dunedin, in the province of Otago, New Zealand, towards the con- 
struction, at Port Chalmers, of a graving dock and patent slip. 
The scheme has been premeditated the last six months, and it has 
cost the originators both time and money to mature the plans now 
laid before the Chamber of Commerce. Great credit is due to the 
gentlemen who have voluntarily taken the matter in hand, It is 
proposed to form a company, with a capital of £30,000, under 
the sanction of Government, who will be asked to guarantee interest 
at the rate of six per cent. ‘The capacity of the dock will 
admit a vessel of 1,0°0 tons, and it will be on the principle 
of Edwin Clarke's patent, now in operation on the Thames. In 
connection with this scheme, which is the forerunner of direct 
steam communication with England via Panama, the same 
gentlemen, at considerable cost of time and money, are preparing 
one of greater magnitude, namely, that of a railway between 
Dunedin and Port Chalmers, and half the proposed capital is forth- 
coming.—It is stated that the Americans of the Northern States are 
pushing forward the construction of some very powerful sea-going 
Monitors with all possible despatch. These vessels are intended to 
be partly armed with forged guns of 18-in. bore. A ukase has been 
signed by the Emperor of Russia for the construction of a railway 
from Moscow to Sebastopol. The line is to be 953 miles in length, 
the nominal capital will be £22,500,000, and the period allowed for 
the completion of the work is six years from the date of commence- 
ment. Sebastopol is to be made a free port. 
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Grants of Provisional Protection for Six Months. 


999. Thomas SrettTix, Bolton, Lancashire, ‘Certain improvements in 
* flyers,” to be employed in roving, slubbing, and spinning cotton and 
other fibrous subst«nces.”— Petition recorde nd Apru, 1863. 

1151. Henry Scnooiine, North Side, Bethnal Green, London, ‘* Improve- 
ments in moulding or shaping lozenge paste or other plastic materials.” 
1154. Joseru Henry Baiuey, New York, U.S., ‘* An improved mechanical 
movement for producing an impelled current of air for lamps, and which 
may used for other purposes."—A communcation from Francis 

Bernard De Keravenan, Paris.—Petitions recorded 8th May, 1863. 

1293. EpwarkD Bartow, Bolton, Jon Asiuwoxtu, jun., Turton, near 
Bolton, James Newuouse, Farnworth, near Bolton, Francis HAMILTON 
and WILLIAM Horr, Bolton, Lancashire, ‘* Improvements in lap machines, 
for preparing cotton and other fibrous substances.”—Petition recorded 
23rd May, 1863. 

1385. Epwarp AvGustus Lock, Boston, Suffolk, Massachusetts, U.S., 
**Improved means of securing identifying labels or tags to bales of 
fibrous material.”— Partly a communication from Henry Ware Goodrich, 
Chelsea, Suffolk, Massachusetts, U.S.— Petition recorded 3rd June, 1863. 

1497. Tony PrtitszaN, Geneva, Switzerland, ‘‘Improvements in the 
manufacture of glass.”—Petition recorded 15th June, 1563. 

1603. WILLIAM Kirrace, Victuoria-street, London, ** Using Apo elastikon 
hyphasma as a new and improved cloth for floors, roofs, walls, tanks, and 
other linings, being impervious to damp and of great strength and 
durability." —Petrtion recorded 25th June, 1863. 

1649. WILLIAM Mituer, Upper Stamford-street, Blackfriars, Surrey, “ An 
improved mode of evaporating through the combined agencies of heat 
and centrifugal force, and the machinery employed therein, more parti- 
— applicable to saccharine solutions.”—Peiition recorded 2nd July, 
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1673. JAMES SAMUEL, Great George-street, Westminster, ‘‘ Improvements in 
the manufacture of gas for lighting and heating purposes, and in 
apparatus connected therewith.” 

1673. HENRY CAUNTER, Stornoway, Lewis, Ross-shire, ‘‘ An improved lubri- 
cating matter or composition.”—Petitions recorded 6th July, 1363. 

1681. CHRISTIAN SCHIELE, Milton-street, Manchester, *‘ lmprovements in 
turbines.” 

1687. WILLIAM Epwarp Gepe#, Wellington-street, Strand, London, ‘‘ Im- 
provements in the construction of seats, chairs, so:as, lounges, and other 
similar articles of furniture.”—A commanicition from Francois Carré, 
Rue du Faubourg St. Martin, Paris.—Petitions recorded Tth July, 1863. 

1695. HENRY ARMSTRONG, Whitby, Yorkshire, ‘‘ Improvements in the 
manufacture of alum.” — Petition recorded Sth July, 1863. 

1713. WiLt1amM VirGo WiLsoy, Jubilee-street, Mile End, Middlesex, “ Im- 
provements in the manufacture of red colouring matter.”— Petition re- 
corded 9th July, 1863. 

1735. ADAM Dixon, Harborne, Staffordshire. and Josian PuMpPuRgy, 
Birmingham, “ A new fastener or holder for flowers or other decorations 
to coats and articles of dress.” — Petition recorded Lith July, 1863. 

1743. Robert Doynk Dwyer, Warrington, Lancashire, “ lmprovements in 
the construction of letter copying presses.” 

1749. RICHARD ARCHIBALD BrooMAN, Flee 
in apparatus for suspending chandeliers, eliers, and other weights.”"— 
A communication from Eugene Frederic Piat and Theodore Auguste 
kaudrit, Paris.—Petitions recorded Lith July, 1863. 

1765. James LoGaN Topp, Belfast, Antrim, Irejand, “ Improvements 
applicable to the rollers of machines employed for spinning fibrous 
materials while in a wet state.”—Petition recorded 14th July, 1863. 

1785. CHARLES STOKES, Leigh Sinton, Worcestershire, *‘An improved 
expanding and coutracting horse collar.” 

1787. Joun Lams and Samvu«. Tovey, Kidderminster, Worcestershire, “ Im- 
provements in looms for weaving carpets.”— Petitions recorded léth July, 
1863. 

1795. JEAN. Da 
powder for cl 
Lith July, 186 

1822. WILLIAM CLARKE, Forest-road, Nottingham, ‘‘ Improvements in the 
manufacture of fabrics in twist lace machinery.”—Petition recorded 21st 
July, 1863. 

1833. JAMES RONALD, Liverpool, ‘‘ Improvements in apparatus for dressing 
or preparing for spinning hemp, flax, Manilla hemp, and other like 
fibrous material.”—Petition recorded 22nd July, 1863. 

1840. WiLtIaAM CoLe, Wentworth-road, Bow-road, Mile End, Middlesex, 
“ Improvements in apparatus for securing the safety of persons in 
window cleaning or otherwise working outside of windows.” 

184'. ANDREW TAYLOR HOLDEN, Birmingham, “ Improvements in carriage 
and other springs.” ¢ 

1842. Louis Laurent Jacques Fiuuiox, Rue de la Fidélité, Paris, ‘‘ Im- 
provements in apparatus for extinguishing chimney fires and in prevent- 
ing explosions.” 

1843. Mattnew Aveustvs Sout, Leadenhall-street, London, *‘ Improvements 
in expelling solid and liquid refuse matter from steam and sailing ships 
below the water jine, applicable also for discharging cannon below, water 
from ships and forts, and in part for charging gas retorts aud iron 
furnaces, and for other similar useful purposes.”—A communication 
from John Palmer, Ferrol, Spain. 

1845. WituiaM GARForTi aud James Garrorti, Dukinfield, Cheshire, 
“Certain improvements in preparing, beetiiung, or finishing textile 
fabries, such as cottun, wool, linen, or other fibro :s materials.” 

1:47. WittiaM Horton, Glasgow, Lanarkshire, N.B., ** Improvements in 
fire-arms.” 

1349. Tuomas Perkins, Exchange-buildings, Hitchen, Hertfordshire, ‘‘ Im- 


provements in horse rakes and hand rakes,”—Petitions recorded 23rd July, 
1863. 

1851. Witttam Lawson Barnes, Chippenham, Cambridgeshire, “ An 
improved method of breaking the speed of and stopping railway trains or 
other locomotive wheeled carriage or carriages, at the same time 

signalling to the driver, or for using the sig and break separately.” 

353. THOMAS STURGEON, Belle Sauvage-yard, London, ** lmprovements in 

chains.”— Petitions recorded 24th July, 1363. 

55. THOMAS CHARLES BuLL and TuoMas Morgan, Wolbley, Herefordshire, 

An apparatus for coliecting fruit 1rom trees without injury.” 

1857. PAULIN EtimNnNE Gay, Rue de Grenelle, St. Honoré, Paris, ‘* Im- 
provements in boring apparatuses.” 

1858. Joun Boyb, Glasgow, Lanarkshire, N.B., “ Improved mechanism for 
forming imitation sel s or longitudinal cords in weaving.” 

1859. FREDERICK 'TOLHA , Faubourg Montmartre, Paris, ** Improvements 
in the manufacture of gun barrels.”—A communication from Maurice 
Mondon, St. Etienne, Loive, France.—Petitions recorded 25th July, 1383. 

1861. Joun WELLINGTON WELCH, Manchester, ‘‘ Improvements in sizing 
and finishing fabrics, and in the machinery or apparatus employed 
therein.” 

1863. FREDERICK Forp and Lewis Forp, Gloucester, ‘“‘ Improvements in 
the manufacture of various articles with surfaces in imitation of different 
kinds of marbles or similar ornamental materials.” 

1867. Joseru Paty, Fort-street, Spitaliields, London, “ Improvements in 
the manufacture of umbrellas and parasols.” —Petitions recorded 27th July, 
1863. 

1873. DOUGLAS TAYLOR, Bonchester Bridge, Roxburghshire, N.B., ‘* Improve- 
ments in ventilating hay, corn, and other ricks, and in apparatus con- 
nected therewith.” 

1875. WILLIAM THOMAS SaitH, Dalston, Middlesex, ‘‘ An improved method 
of securing or tightening the cords of blinds and other rollers.”— 
Petitions recorded 28th July, 1863. 

1877. PAUL HYACINTHE GinaRDIN, Paris, “ Improvements in lamps.” 

187). GeoRGE Rickarby, St. Giles’s-road, and TuoMAS ALBERT BARRETT, 
Observatory-street, Oxford, ‘Improvements in window frames and 
sashes,” 

1831. WILLIAM EpwarbD Newron, Chancery-lane, London, “ Improvements 
in cartridges."—A communication from Silas Crispin, New York, U.S.— 
Prtitions recorded 29th July, 1863. 

1883. GeoRGE INskEEP, Madeley, Staffordshire, ‘‘An improved mill for 
grinding bones, grain, logwood, and such like substances.” 

1885. JULivs BorpvinGcuavs, Elberfeld, Prussia, ‘* improvements in means 
or apparatus for the production of printed or particoloured yarns.” 

1886. Josep THOMPSON STEPUENS and CuarLes Hoare, Bridport, Dorset- 
shire, “Improvements in machinery for the manufacture of yarns, 
threads, laid twine, and other cordage.” 

1888. WILLIAM Firtu and Samuki Fixtu, Burley, near Leeds, “ Improve- 
ments in machinery and apparatus for worki: al and other mines, 
and in apparatus for loading wagons or other vehicles.” 

1890. Ricuarp Hog, Leadenhall-street, London, and Hexry James COoLEg, 
New-street, Kennington-road, Surrey, ** Improvements in fastenings for 
packing cases.” 

1891. Tuomas Apps, Lower Norwood, Surrey, “Improvements in four- 
wheeled vehicles.”—/ectitions recorded 30th July, 1863. 

1892. WiLLiaM GranaM and JouN GrauaM, Burnley, Lancashire, * Certain 







rect, London, ‘‘ Improvements 
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RRIEUX, Candéran, Gironde, France, ‘*Pounded glass 
1ing metals, and also for tooth powder.”—Petition recorded 





























































improvements in looms for weaving.” 

1893. GrorG@ SiGL, Vienna, Austria, ** Improvements in the construction of 
force pumps. 

1895. Joskri Pors CuLveaweLt, Dubdli 
lamps.” 

1896. JeAN Baprists ANDRECX, Rue Notre Dame de Nazareth, Paris, 
** Improvements in the application of steam to toy boats or other similar 
toys where steam can be employed as a motive power.” 

1898. Joun FARMERLY Dickson, Bouverie-street, Fieet-street, London, 
“Improvements in the manufactare of boots and shoes.”— Petuions re- 
corded 31st vuly, 1863. 


n, “Improvements in railway 
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1901. Wiit1aM Corton, Loughborough, Leicestershire, ‘‘ Improvements in 
the manufacture of looped fabrics, and in machinery or apparatus 
employed therein.” 

1902. RICHARD ARCHIBALD BRrooMaN, Fleet-street, London, ‘‘ Improvements 
in dyeing mixed animal and vegetable fibres, whether in a raw or 
manufactured state.” — A communication from Theophile Grison, 
Deville les Rouen, France. 

1903. RICHARD ARCHIBALD BRooMaN, Fleet-street, London, ‘‘ An improved 
warming pan.”—A communication from Joseph Gineston, Entraygues, 


ance. 
1°04. Gzorner TayLor, Leeds, ‘‘ Improvements in shaping boiler and other 
plates, and in apparatas employed therein.” 

1905. JouN Hogr.er, Manchester, ‘ Certain improvements in the method 
of preparing and treating ‘Codilla fibre’ and tow, to render them 
available as a substitute for cotton, or to be mixed therewith.” 

1906. Jostau Krek, Burnley, Lancashire, ‘* Certam improvements in looms 
for weaving.” 

1910. Tuomas FretLowrs and Henry Hemrrey, Spalding, Lincolnshire, 
“Improvements in apparatus for elevatiug straw and other agricultural 

roduce.” % 

1 gti. JAMES ENGLEBURTT VANNER, Coleman-street, Lontion, ‘‘ Improvements 
in the manufacture of umbrellas and parasols.”—Petitions recorded 1st 
August, 1863. 

1912. Epwarp ALFRED CowrEr, Great George-street, Westminster, ‘‘ Im- 
provements in self-acting mules for spinning.” 

1913. Joun WILLIAM PaRKER FIELD, High Holborn, London, “ Improve- 
ments in the manufacture of sheaths or cases for staves or other similar 
weapons.” 

1916, HAMILTON Woops, Burton-upon-Trent, Staffordshire, ‘‘ Improvements 
in the apparatus used for regulating the temperature during the process 
of fermentation in the ‘ Union cask,’ ‘Tunning cask,’ or * Cleansing 
cask.’” 

1917. Joun Munro, Melton-street, Euston-square, London, * Improvements 
in apparatus for producing optical illusions.”—Petitions recorded 3rd 
August, 1863. 

1919. JosEpH ABRAHAMS, Great Prescott-street, Goodman’s Fields. East, 
*«Improvements in brakes for railway and other carriages.” 

1920. TnHomas Hurcuinson BayLis, Mornington-road, Regent’s Park, 
London, * Improvements in hawse pipes, mooring pipes, and deck chain 
yipes.”” 

1921, GEORGE STEVENS, Malvern Cottages, Portland-place North, Clapham- 
road, Surrey, *‘Improvements iu means of or apparatus for effecting a 
regular supply of air or aeriform fluids for various purposes.” 

1922. SAMUEL Bury and Joun Pricg, Manchester, ‘* Certain improvements 
in valves for steam engines.” 

1925. WittrAM EpwarD Newton, Chancery-lane, London, *‘ Improvements 
in machinery or apparatus for moulding and casting hollow projectiles.” — 
A communication from Jean Simon Voruz, sen., Rue St. Sébastien, Paris. 

1926. Epmunp Pack, Queen-street, London, “ Improvements iu machinery 
for cutting splints for matches, and for collecting the same.” 

1927. Tuomas PicKERSGILL, Huddersfield, Yorkshire, “ Improvements in 
machinery or apparatus for feeding wool, cotton, and other fibrous 
materials into machines for preparing tl.ec same for spinning.”—Petitions 
recorded 4th August, 1863. 

1929. Gxor@xw CLARK, Craven-street, Strand, London, ‘ Improvements 
in the construction and protection of ships, vessels, and floating batteries, 
and in the preparation and arrangement of materials for those purposes, 
some of such improvements being applicable to the construction and pro- 
tection of land fortifications.” 

1931. WILLIAM SToRER and JOHN HANCOCK, Nottingham, “‘ Improvements 
in electro motive engines.” 

1932, CuarLes Garton, Bristol, and Tomas Hit, Southampton, 
** Improvements in evaporating and cooling.” 

1934. ALFRED VINCENT NEwToN, Chancery-lane, London, “ An improved 
mode of and apparatus for producing stereotype plates.”—A communica- 
tion from Stephen Davis Tucker, New York, U.S.—Petitions recorded 5th 
August, 1863. 

1930. Joun Tenwick, Albion Iron Foundry, Clarendon-street, Landport, 
Portsmouth, Hampshire, “ Improvements in self-acting valves and traps 
for sewers.” 

1642. WintiAM CLARK, Chancery-lane, London, “‘ Improvements in ovens.” 
—Acommunication from Jacques Blondel, Boulevart St. Martin, Paris. 
1946. Joun Kinkuam, Euston-road, London, ‘‘ Improved apparatus for 
generating heat for smelting and other purposes.”— Petitions recorded 6th 

August, 1863. 





Patents on which the Stamp Duty of £50 has been Paid. 
1968. EDWARD WrovGHTON and THomas HotMes.—Dated 14th August, 1860. 
1991. Ropert Moue and Freperick Masor MOLE, Birminghain.—Dated 17th 

August, 1860. 

1979. WittiaM WALTON, Haughton Dale, Denton, near Manchester.— 

Dated 15th August, 1860. 

1980, CHARLFS GREEN and WILLIAM AsbURY, Birmingham.—Dated 15th 

August, 1860. 

2261. WitL1aM Epwarp Newroy, Chancery-lane, London.—A communica- 

tion.—Dated 17th September, 1860. 

1976. WiLLIAM Hous and JABEZ OLDFIELD, Glasgow, Lanarkshire, N.B. 

Dated 15th August, 1:60. 





Patent on which the Stamp Duty of £100 has been Paid. 
1913, WiLLiaAM TRANTER, Birmingham.—Dated 16th August, 1856. 


Notices to Proceed. 

872. Joun Swixpurne, Alfred Town, Ashford, Kent, and Jonn STANuey, 
Whitechapel-road, London, *“ Improvements in steam engines and 
generators.” 

874. ADAM CARLISLE BaMLETT, Ripon, Yorkshire, ‘‘ Improvements fn 
reaping and mowing machines.”—/etitions recorded 7th April, 1863. 

888. WiLLIaM Epwarp GrpGE, Wellington-street, Strand, London, ‘ Im- 
provements in apparatus for propelling and navigating small craft.”—A 
communication from Hilaire André Levallois, l’Isie Adain, France, 

889. WitLIAM Has.etr MitcukL, Hampstead, Middlesex, *‘ An improved 
construction of barometer.”— Petitions recorded 8th April, 1863. 

826. Grorck Spence, Lausanne Villas, Queen’s-road, i’eckham, Surrey, 
** Improvements in preventing incrustation in steam engine boilers.” 

897. ALEXANDER Hert, London, and Freperick WILLIAM BassETT, Camber- 
well, Surrey, ‘“‘Improvements in preventing the fouling of shivs’ 
bottoms, and in cleansing the same when fouled.”—Petitions recorded 9th 
April, 1803. 

905. Gustav Coton, Aigle, Canton de Vaud, Switzerland, “A process of 
manufacturing factitious blocks of wood of diversitied shades and hues 
proper for veneering and other purposes.” 

90s. SAMUEL SHELMERDINE, Stockport, Cheshire, and Joun DRANSFIFLD, 
Oldham, Lancashire, ** Improvements in the ornamentation, by printing, 
of felt hats.”—Petitions recorded 10th April, 1863. 

916. Joun Lockwoop, Batley, Yorkshire, *‘ Improvements in steam boiler 
and other furnaces.” 

917. DayteL My.rea, Church, near Accrington, Lancashire, ‘‘ Improve- 
ments in fire-bars or furnace grids.” 

919. James Farrar, Halifax, Yorkshire, “Improvements in machinery or 
apparatus for twisting or doubling yarns of wool or other fibrous sub- 
stances.” : 

920. Witt1aAM CLARK, Chancery-lane, London, “ Improvements in separating 
ores from their gaugues, and in apparatus for the same.”—A communica- 

P tion from Louis Napoléon Langlois, Boulevart St. Martin, Paris. 

922. ALEXANDER ForTAY MACLURE, Glasgow, Lanarkshire, N.B., * Improve- 
ments in looms for weaving figured fabrics.” 

923. CuARLES ATKINS COLLINS, Trowbridge, Wiltshire, “ An improved 
method and apparatus for loading carts and wagons with hay, straw, and 
other similar products.”—Petitions recorded 11th April, 1863. 

925. Joun Git, Edinburgh, Mid Lothian, N.B., “ Improvements in printing 
machinery.” 

932. TuoMas MALLINSON and Peter WitLIAMs, Globe Works, Manchester, 
“Imp in hinery for opening, cleaning, carding, and 
grinding or sharpening cards used in preparing cotton and other fibrous 
materials,” — Petitions recorded 13th April, 1863. 

936. WiLLiAM Keats and Joun Kgats, Street, Somersetshire, “‘ Improve- 
ments in the manufacture of boots, shoesg or other coverings for the feet.” 

937. Joun Combe and Joun Henry Smapace, Leeds, ‘* Improvements in 
the action and arrang t hi for winding cops, in the con- 
struction and arrangement of banks for holding cops for warping pur- 
poses, in the formation of shuttles for receiving cops, and for apparatus 
for packing and securing cops in shuttles, one part of which improve- 
ments, consisting of a spring clutch, is applicable to machines ingeneral.” 

938. Joun Keats and WILLIAM StTeruens CLARK, Street, Somersetshire, 
“Improvements in sewing machines.” 

942. Joun SmitH, Edward-street, Wentworth-road 3ow-road East, 
Middlesex, “‘ Improvemeuts in furnaces and boilers for the generation of 
steam, partly applicable also to other purposes.”—Petitions recorded 14th 
April, 1863 

952. ALFreD Vincent Newton, Chancery-lane, London, “‘ An improved con- 
struction of blowing apparatus.” — A communication from Joseph 
Perrigault, Rue St. Sebastien, Paris. 

953. Tuomas Bett Excock Fiercurr, Birmingham, “Improvements in 
apparatus for collecting the solid portions of sewage.” —Pctitions recorded 
lith April, 1803. 

957. CuarLes TERRETT, Clifton-place, Stapleton-road, Bristol, ‘* Improve- 
ments in preventing incrustation in steam boilers.” 

961. THomaAs ALFRED WILLIAM Cuakke, Leicester, ‘‘An improved con- 
struction of shuttle driver and apparatus for working the same,”— 
Petitions recorded 16th April, 1863. 














971. BERNHARD JAMES Wesner, Newton Abbot, Devonshire, ‘‘ Improve- 
ments in apparatus for separating corn from the ears, and for combing 
straw.” —Petition recorded 17th April, 1863. 

972. CHARLES WILLIAM SIKMENS, Great George-street, Westminster, and 
FREDERICK SIEM«NS, Birmingham, ** Improvements in furnaces which are 
principally applicable to the smelting of iron.”—Petition recorded 18th 
April, 1863. 

995, WiLL1aAM COLBORNE CAMBRIDGE, Bristol, “Improvements in the con- 
struction of harrows.”— Petition recorded 2ist April, 1863. 

1010. WILLIAM EpwarD Newton, Chancery-lane, London, ‘‘An improved 
mode of preparing worn out files and rendering them again fit for use."— 
A communication from Charles Adolphe Clavel, Rue St. Sebastien, Paris. 
— Petition recorded 23rd April, 1863, . 

1064. WitLiaAM CLARK, Chancery-lane, London, “ Improvements in machi- 
nery for the manufacture of paper, and of the various kinds of boards 
produced from fibrous substances.” — A communication from John 
Franklin Jones, Rochester, Monroe, New York, U.S.—Petition recorded 
28th April, 1863. 

1223. WILLIAM CLARK, Chancery-lane, London, “ Improvements in repeating 
fire-arms.” — A communication from Oliver Fisher Winchester, New 
Haven, Connecticut, U.S.— Petition recorded 15th May, 1863. 

1267. Joun Tuureoop MarRKUALL, Fieldgate-street, Whitechapel, London, 
** Improvements in machinery for working of wood.”—Petition recorded 
20th May, 1863. 

1454. Cartes Louis VAN Tenac, Tredegar, Monmouthshire, South Wales, 
** An improvement in railway wooden sleepers.”—A communication from 
Jean Arthur Granet, Rue Lafitte, Varis.—Petition recorded 11th June, 

863 


1619. Grong Davigs, Serle-street, Lincoln’s-inn, London, “ An improved 
cork-cutting machine.”—A communication from Edward Borie and Alex- 
ander Mackie, Philadelphia, Penusylvania, U.S.—Petition recorded 29th 
June, 1863. 

1661. Joun CAMEROM® MacDonaLp, Waddon, near Croydon, and JosErit 
CALVERLEY, George-street, Peckham, Surrey, *‘ Improvements in the 
manufacture and application of printing apparatus.”— Petition recorded 4th 
July, 1863. 

1693. WitL1AM BasrorD, Pewsey, Wiltshire, “ Improvements in apparatus 
for generating and purifying gas made from coal and other bituminous 
substances,”— Petition recorded 8th July, 1863. 

1758. JAMES Hotes, Groner Thomas Hotes, and Freperick ROBERT 
Homes, Norwich, ‘‘ Improvements in threshing and dressing machines.” 

1761. Ricnarp Hornspy, jun., and James Epwin Puituirs, Spittlegate 
Ironworks, Grantham, Lincolnshire, ** Improvements in reaping and 
mowing machines.”-— Petitions recorded 14th July, 1863. 

1800. Gzor@e FerGvsson WiLsoN and Gror@E Payne. Sherwood Works, 
Battersea, Surrey, ‘* Improvements in the manufacture of soap.” — Petition 
recorded 17th July, 1863. 

1878. NATHAN Tuomrson, Abbey Gardens, St. John’s Wood, London, “ Im- 
provements in apparatus for stopping the bung holes of casks and similar 
vessels, also in tools or implements for fixing and »emoving such stopping 
apparatus.” — Perition recorded 29th July, 1863. 

1890. Ricuarp Hor, Leadenhail-street, London, and Heyry James CoLe, 
New-street, Kenningtou-road, Surrey, *‘ Improvements in fastenings for 
packing cases."—Petition recorded 30th July, 1863. 

1906. Josian Kirk, Burnley, Lancashire, ‘* Certain improvements in looms 
for weaving.” —Petition recorded lst August, 1863. 

















And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
15th August, 1863. 

3095, 1s. 10d.; 1, 10d.; 2, 4d.; 3, 4d.; 4, 44.5; 5, 4d. 3 6, 4d. 5 7, 

8, 4d.; 9, 1s.; 10, 8d.; 1 E 14, 4d. 5, 4d. 3 16, Sd. ; 17, 4 















18, 4d. ; 19, 10d. ; 20, 4d . ls. 4d. 5 Gd. ; 23, 4d. ; 24, 1s. ; 3 

26 y 4d. Sd. 4d.; 30, . . 4d. ; 33, 4d. ; 
34, 4d. 6, 4d. ; 37, 3s. 4d.; 38, Is. 4d. ; 40, 4d.; 41, Is. Gd. ; 
42, 4d. ; Is. ; 45, 4d. ; 46, 4d. ; 47, 10d.; 49, Is. 10d. ; 50, 4d. ; 51, Sd. ; 


52, 4d. ; 53, 4d. 5 56, 4d. 5 5Y, Sd. 5 60, Sd. 5 61, 10d. 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
—" 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, de. 

106. C. H. Townsend and J. Yeune, Bristol, ‘* Compositions for preventing 
incrustation and corrosion in steam boilers and condensers.”—Dated 
13th January, 1363. 

These compositions may be applied in a state of powder or liquid, and 
they consist as follows :—1. Valonia, bark of the cork tree, and shumac; 
2. Valonia and bark of the cork tree ; 3. Bark of the cork tree and shumac. 
The prop ‘rtions of the above several compositions may be varied according 
to the water used in the boilers. 

125, T. WILKINSON, Scarborough, ** Manufacture of tubular steain boilers.” — 
Dated 14th January, 1863. 

Heretofore in constructing tubular steam boilers the tube plate of the 
boiler, which receives the tubes at the fire-box end of the boiler, has had 
holes made through it, through which the ends of the tubes have been 
passed. According to the present invention the patentee forms around each 
hole in the plate a short tube, which projects out from the back of the 
plate, and on the exterior of each of these short tubes a screw thread is cut, 
m order that the ends of the tubes may be screwed on to them, The tube 
plate may be made of wrought iron or steel, or of copper, or alloys of 
copper. 

142. D. F. Lenuanc, Percy-street, Bedford-square, London, “ Levil indicator 
or liquid gauge."—A communication, —Dated Lith January, 1863. 

The giass-tube indicators or gauges, used to show the level of the liquid in 
steam boilers and other receivers placed under pressure, have two principal 
defects, viz., their frequent breaking, which causes numerous accidents to 
happen, aud the darkening of their sides, which renders their indications 
almost imperceptable. To obviate at once both of these defects the follow- 
ing combination is intended :—In experimenting with a rather thick-sided 
glass tube, half filled with water, the wide difference in refraction which 
exists between the full portion of it and the empty part thereof will be 
immediately noted or observed. On placing a screen, with a circular hole 
of about two-thirds of the outside diameter of this tube, behind that 
portion of the tube which is full of water, this circular hole will appear in 
the form of an ellipse, having its great or transverse axis perpendicular to 
the axis of the tube, whilst, on the same screen being removed behind the 
empty portion of the tube, the ellipse assumes a rather lengthened form, 
having its great or transverse axis parallel to that of the tube. Ic follows 
from this, tirst, that such a screen may be of avail to know—when no solu- 
tion of continuity appears in the tube—whether this is quite empty or 
quite full; and, secondly, that however darkened its sides may be, unless 
they are altogether opaque, it will always be possible fur anyone to ascer- 
tain with its aid the presence or absence of the liquid inside. A metailic 
tube, pierced from end to end with circular holes opposite to each other on 
two or three alternate diameters, and encasing the glass tube, may there- 
fure become at once both a protection against breakages and their effects, 
and a means of more distinctly showing the height of the liquid inside. 








Crass 2.—1 RANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, JC. 

137. J. P. Barn, Aigburth, near Liverpool, “ Omnibuses and other like car- 

riages.”—Dated Lith January, 1803. 

These improvements have for their object a simple arrangement whereby 
omnibuses and other like vehicles are rendered equally available for travel- 
ling upon rail or tramways or common high roads, and they consist in 
suspending by joints to the underside of the ‘fore carriage” two short 
pendulous arms, to the lower ends of which are attached axletrees running 
parallel with the main axletree on the outside of these arms, and carrying 
thereon vertical revolving faceplates, to the front of each of which is 
eda disc, annular ring. or wheel, which, extending ashort distance 
nd the ordinary runnihy wheels, acts as a flange for keeping the 

aring wheels on the rails, The inner ends of the axietrees on the inside 

of the pendulous arms the inventor prefers, for the sake of sirength, to 
yards, aud he attaches them to the centre of the main axletree by 
a suitable jomt or joints. When the guides are in use they are heid in 
position by india-rubber or helical springs, attached on each side to the 
lower end of the pendulous arms, and to the ends of cross beams or arms 
extending across the main axiletree. hen the carriage 1s required to run 
on the ordinary road the guides are drawn up (by preference in a backward 
direction) by means of a bridle chain or cord and small windlass, or other 
mechanical equivalent, worked by the driver or other person. 

















144, J. Kern, Manchester, “ Retarding or stopping railway and other car- 
riages.”— Dated 16th January, 1863, 

This invention consisis in connecting the ordinary buffer apparatus 
(consisting of buffer rods and draw springs) with the levers actuating the 
brakes, which may be effected by means of levers, links, or other equiva- 
lent connections, so that, when the speed of the engine is slackened, the 
concussion or pressure of the buffers of the carriages behind shall compress 
the springs, transfer the impetus of the carriages to the brakes, and so stop the 
carriages. This may also be applied to carts or carriages on common roads 
by connecting the straps, poles, or shafts by which the animal of draug 
retards the vehicle to brakes acting upon the wheels,—Not proceeded with. 
158. C. Norton, Hawley-road, Middlesex, “* Roughing horses.”—-Dated 10th 

January, 1863, 

In carriyng out this invention the patentee takes a piece of iron of a 
fitting size and length, and turns it up at each end, proceeding first in a 
straight and then in a curved direction from the toe to the heel on one 
side, with holes at the toe and heel. The middle is rivetted and bolted to 
another piece of iron in the centre, so as to be flexible, and turned up at one 
end, with holes to screw in points of any size. Near their extremities, 
across the two pieces of iron, he Axes a bolt, flexible or otherwise, with a 
screw and nut at the end to widen or contract the before mentioned two 
pieces of iron at the heel. —Not proceeded with. 





CLass 3,—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, je. 
107. R. A. BRooMAN, Fleet-street, Loudon, ‘* Improvements in machinery for 
lifting bobbins off spindles in spinning machines, and in lubricating 
spindles."—A communication.—Dated 13th January, 1863, 

In spinning machines of the ordinary construction each bobbin has to be 
moved separately from its spindle, which entails a great loss of time where 
the operation has to be repeated many times a day. Now, the object of the 
First part of this invention is to withdraw or raise a number of bobbins 
trom the spindles simulta sly. There is a bar extending along the front 
of the machine, in which slots are formed to allow of its working up and 
down. The slotted bar is attached to a rack, in gear with a pinion, 
mounted on a shaft with a lever at one end connected to it. By moving 
the lever the pinion revolves, the rack and bar move in an upward direc- 
tion, and the bar carries the bobbins with it, and lifts them up the spindles, 
The Second part of the invention consists in fitting a box to the front of the 
machine for containing some lubricating material, through which each 
spindle passes, 

112, T. Buruer, Nottingham, ** Manufacture of lace in twist lace machines. 
—Dated 13th January, 1863, 

For the purposes of this invention the warps, or longitudinal threads of 
which a lace is to be composed, are arranged in sets, in order that each set 
may be woven into a band or narrow weaving by means of two carriage 
threads, which are caused, by the shogging of the warp threads composing 
a set, to pass alternately under and over the neighbouring warp threads, 
so as to produce tabby weavings. In addition to the longitudinal warp 
threads composing a set, and the two carriage threads which are employed 
to weft the same into a narrow tabby weaving, there is an additional warp 
thread, which is caused to be laid in a zig-zay direction to and fro across one 
surface of the narrow fabric produced as above explained, and such zig-zags 
of this warp are fastened to the surface of the weaving by causing the zig- 
zag warp thread to link or twist with the two carriage threads alternately, 
The warp threads composing the neighbouring bands or narrow weavings 
are at intervals (according to the pattern of lace desired to be produced) 
caused to be connected or to pass across each other ; and, in order to pro- 
duce purls or loop: on either edge of the band, the zig-zags of the extra 
warps are caused to extend beyond the width of the bands or narrow weav- 
ings, and they are retained by threads which are afterwards withdrawn.— 
Not proceeded with. 


118. J.S. Burier, Nottingham, “ Manufacture of bobbin net made in bobbin 
net or twist lace machines.” —Dated lath January, 1863. 

The patentee claims, First, the manufacture of lace or bobbin net in 
twist lace machines by causing three carriage or bobbin threads to work as 
weft threads, and twisting them together externally of the weavings. 
Secondly, the arrangement and combination of carriage threads and warp 
threads, or of carriage threads, warp threads, and gimp threads, in such 
manner as to produce net of any gauge less than the actual gauge of the 
machine on which it is produced. 








121, B. Burrows, Leicester, ‘‘ Looms used in weaving narrow fabrics,"— 
Dated iath January, 1863, 

For the purposes of this invention, in order that shuttles of less length 
may be employed than have heretofore been necessary in weaving a given 
width of fabric, and so to admit of a greater number of fabrics being 
woven in a loom of a given width tha» has heretofore been possible, the 
patentee employs springs to each shuttle, which springs may either be 
fixed to the shuttle or to the batten, and each of such springs is arranged 
to act on that end of the shuttle which is stiil in the groove or slot in the 
batten, so as to counteract the tendency of the other end of the shuttle te 
drop as it passes across the space where the reed is situated, and before 
such other end of the shuttle has entered and is supported in the groove 
or slot in the batten at the other side of the reed. In weaving narrow 
fabrics it is common to employ two shuttles in making each fabric, and 
usually each shuttle has a reciprocating rack and pinion to actuate it, 
The patentee employs only one reciprocating rack to actuate the pair of 
shuttles, and he employs therewith two toothed wheels to each pair 
of shuttles. The reciprocating rack gives motion to the two toothed 
wheels, and they give motion to two pinivns, one on each side of the space 
in the batten where tne reed is situated, and on the axes of such pinions 
there are two other piuions, which take into the racks of the two shuttles, 
133. G. Gaauam and J. McLrop, Kenton, “ Apparatus to be used in Turkey 

red dyeing.” —Dated 1ith January, 1363, P 

This invention caunot be described without reference to the drawings. 

139. J. W. Cup, Halifax, Yorkshire, “‘ Spinning and weaving.”"—Dated 
15th January, 1863. 

Yarns to be used in weaving are spun upon tubes, which are usually of a 
cylindrical form, and such tubes have been formed of paper and other ma- 
terial. These improvements consist, First, in substituting for the cylin- 
drical figure a polygonal figure, so that the outer surface of such tubes may 
be composed of a series of angles, aud the patentee prefers that such angles 
be as sharp as possible by the surfaces between being hollowed. Such 
angles may be parallel, or somewhat inclined across the axis of such tube, 
or slightly helical. Tubes thus formed will be found to fit more readily 
‘upon the wood, or other internal tubes upon which they are placed during 
the spinning, as well as on the shuttle peg when in the shuttle ; and the 
yarn, as wound thereon, will be more firmly held from slipping off bodily 
endwise, whilst it will also unwind or weave more off freely. He also applies 
to the ends of such tubes or receivers projecting rings of metal or other 
material to prevent the yarn, in unwinding therefrom, from catching on 
the raw edges or ends, as weil as to enable such tubes to hold more yarn, 
He aiso forms tubes or receivers for yarn, when of a cylindrical or other 
form, with the outer surface thereoi of differing diameter, by preference 
helical, aud increasing in diameter towards one or beth ends of them, He 
also forms such tubes with helical projections thereon. He also sometimes 
saturates or coats tubes, when they are formed of paper, with india-rubber 
or any otver suitable matter adapted to resist the action of water or other 
liquid used to saturate the yarns thereon, The improvements relate, 
Secondly, to applying to the pins or pegs of the shuttles, upon which such 
tubes are placed for weaving, bands or rings of india-rubber, leather, or 
other suitabie elastic substance adapted to hold the tubes or receivers 
from slipping off. Thirdly, the improvements relate to applying the 
washers, upon which the flanves of the spools or spool tubes rest, in spin- 
ning frames during the spinning, so that during the spivning, and as 
required, the amount of frictional surface exerted by such washe:s may be 
varied. 

143. R. A. Brooman, Fleet-street, London, “‘ Machinery for the manufacture 
of lace and other fabrics,"—A communication.—Dated lbth January, 
18 3. 


These new points or features consist, First, in the employment of a chain 
mounted on fine bara, each of which is separately jacquarded ax in the lever 
frame or machine, whereby the warp threads may be separately varied in 
the centre of the comb bars, to the right and to the left ai will, and also toa 
greater or lesser number of grates. Secondly, in the arrangement and em- 
ployment of front and back comb bars, each separately jacquarded, capable 
of remaining fixed or of moving one or several times in the same or in con- 
trary directions to the right or to the left, and that for a greater or lesser 
number of grates as required, Thirdly, in fixing upon the back comb bars 
a number of pres-ers equal to the number of carriages, and each separately 
jacquarded, whereby all the carriages may be indiscriminately shifted. 
Besides the separate jacquarding of the pressers, the presser bar 1s also 
jacquarded in its general movement, so that it may either move or remain 
stationary. Fourthly, in fixing on the front comb bars a number of pressers 
equal also to the number of carriages, but acting by one general movement, 
and allowing all the carriages without exception which may have been 
pressed forward to return upon the back bar. The bar carrying the front 
pressers is also jacquarded like the ba.k bar—that is to say, it may be made 
to work or may be fixed at will, 


145. L. Verpure, Tournai, Belgium, “Improved slubs or rovings (in flax, 
hemp, and other jliamentous materials) produced by the slubbing frame, 
and destined for sine spinning.”"— Dated 16th January, 1863. 

This invention consists in the employment of a rectangular steam chest 
provided with a steam-tight cover. In the said chest there are cross bars or 
trellises for supporting a number of bobbins covered with the slabs or 
rovings, and the bobbins are so placed that they do not touch each other, 
In the interior of the chest, near the bottom, there is a perforated pipe com- 
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municating by an outside pipe with a steam boiler, and at the lower part of 
the chest there is a pipe connected to a cistern or reservoir — 
heated water or alkaline solution. When the bobbins are properly pl 
and the chest covered, steam is admitted into the interior and kept in 
action so as to soak and heat the material on the bobbins, after which the 
steam cock is closed, and the water or solution is admitted to the interior to 
submerge the material for a time varying according to the nature and quality 
of the material, and when the water or solution is run off, and the bobbins 
removed, the slubs or rovings are prepared for fine spinning. By this 
process the gum-resinous matters are removed from the material, thereby 
improving it in quality, and rendering it more easy to spin fine numbers, 
and at the same time diminishing the quantity of waste and preventing 
the noxious effluvia caused by the fermentation which takes place in the 
ordinary troughs through which the slubs or rovings pass from the creel to 
the drawing rollers of the spinning machine. 


147. M. Moxaurn, Cernay, France, “ Machinery for printiag several colours 
in succession on the same sui:face.”—D ted 16th January, 1863, 

This machinery consists of as many different rolls as there are to be 
colours in the patterns to be printed on the fabric. Each roll has engraved 
on it, or otherwise carries, the design it is to print; a separate colouring 
roller and apparatus for distributing the colour is provided for each of the 
printing rolls, as also a clothed roller for pressing the fabric against it. The 
fabric to be printed is first rolled upon a roller fitted at one end of the 
machine, it is drawn over a guide roller, then between the first printing roll 
and its pressing roller, whereby the design or such printing roll is printed 
say in blue; the fabric is then drawn between the second printing roll and 
its pressing roller, when, upon another part of the fabric not covered by the 
previous colour, the design upon the second printing roll is printed in a 
different colour, say red; and so on in succession to receive the impression 
from as many printing rolls as there are differe:t colours in the pattern to 
be printed.— Not proceeded with. 

149. W. Suorrock, Tockholes, near Blackburn, “ Power looms.”—Dated 
jth January, 1863. 

This invention consists, first, in the novel and peculiar arrangement of 
— for applying and regulating the power or friction of the brake on 
the warp beam, whereby the inventor is enabled to keep a constant pressure 
upon such beam during the operation of weaving, but should there be any 
imperfection in the weaving, necessitating a reverse motion of the warp 
beam, such reversing is accomplished without any pressure upon the beam 
by the said brake. A second part of the invention consists in the employ- 
ment and use of bowls or pulleys, secured below the healds and above the 
treadles, to which the healds and treadles are attached by means of straps; 
such straps, when the treadles are in motion, partially warp or fold upon 
the before-mentioned pulleys, so causing, by their connection with the 
healds, a constant rise and fall or shedding to such healds. These bowls or 
pulleys act as intermediate carriers between the treadles and the healds, 
lessening the strain or weight upon the healds, thereby causing such healds 
to be more durable, also easier in their action upon the warps,—WNot pro- 
ceeded with. 

151. J. Lieurroot, Accrington, ‘Printing and dyeing textile fabrics and 
yarns.” — Dated 17th January, 1863. 

This invention consists in the production of a black dye on textile fabrics 

or yarns, by printing or staining them with a salt or salts of aniline, or any 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


157. E. SABEL, Moorgate-street, London, ‘‘ Artificial stone.”—A communica- 
tion.—Dated 19th January, 1863. 

The patentee claims the manufacture of an artificial stone by running 
molten cinder into large pits or moulds prepared for its reception (in the 
manner described in the specification), and in allowing the masses obtained 
to cool gradually. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 


136. C. MURRELL, Aylsham, Norfolk, “ Breech-loading fire-arms.”—Dated 
15th January, 1863. 

According to these improvements the inventor closes the breech opening 
where the charge is introduced by means of a short solid piece of metal, 
about the size of the barrel at the breech, which is hinged thereto, and folds 
up towards the muzzle in disclosing the bore. This solid piece has on its 
face, closing the bore, a hemispherical projection fitting into alike cavity in 
the breech, into which it is ground, and, therefore, closes it perfectly. The 
rear face of this piece is bevelled or inclined, and forms an abutment for 
another piece or cylinder disposed behind it in the line of the barrel. 
This piece is hinged to the rear part of the breech fixed on the stock, 
and in which is formed a short cylinder containing a spiral spring in the 
line of the bore, which acts on the hammer (a small bolt or cylinder), 
also in the line of the bore, and contained in the last men- 
tioned hinged-piece. This oe is of some three inches in length, and 
bevelled at one end, to suit the incline of the closthg piece, while the 
other abuts rigidly on the spring chamber and breech-piece immediately 
behind it; in opening the breech this cylinder or piece turns or folds 
backwards on the stock. These hinged parts are received in an exten- 
sion from the barrel, either formed of a piece therewith or screwed 
tuereto, the one half (the upper part) of which is removed, and the other 
being a semi-hollow cylinder, in which the parts lie and are fitted, the 
spring cylinder being actuated at the rear or stock end forming what the 
inventor has before named the rear part. The long hinged cylinder, when 
down in place, as for closing and offering abutment to the breech-closing 
piece, is secured and held down by a spring, bolt, or other catch. In open- 
ing the breech this is released by a suitable thumb-piece. As before 
mentioned this piece contains a short bolt forming the hammer, which 
is cocked, so to speak, in opening the breech by the motion of the hinged 
piece, and may be effected by a short chain fixed at one end, and con- 
nected with the hammer at the other ; a spring detent in the cylinder keeps 
it in position, which is acted on by the trigger in fixing. The hammer 
being cocked while opening the breech, during which there is no pressure 
of the spring on the hammer, the contrary motion, that is, closing, causes 
the hammer bolt to exert a pressure on the bolt bearing on the hammer 
spring, which is thereby placed in sufficient tension, these several 
being in the line of the bore when closed. The detent piece or sear of 
the | has a projecting arm, which passes downwarus through an 








analogous, homologous, or isomeric compounds, mixed with certain metall 
salts, or their oxides, as a mordant, as described. 


153. J. Coomnr, Leeds, *‘ Machinery for spreading, drawing, and carding 
flax, &c."—Dated 17th January, 1963. 

This invention consists in a new method for transposing fibres fed into 
the machine laterally, so that such fibres are presented endways in regular 
succession to the nip of a pair of rollers, which may either be delivering 
rollers, constituting a part of this machine, or may the back rollers of a 
drawing frame, according to the manner in which the invention may be 
applied. In order to effect the object described the patentee arranges a 
series of endless chains, carrying rows of steel pins projecting upwards, 
technically called travelling gills, in such a manner that the layer of fibrous 
material is pressed in between the pins and carried along by their motion. 
These travelling gills, where the fibrous material first enters upon them, 
being separated at regular intervals to a width suitable to the length of 
the tibre ofthe material to be operated upon, and afterwards converging as 
they travel forward ; and each endless chain of such gills being also made 
to travel with a successively accelerated motion from left to right, or vice 
vers, the effect produced is that, from the time the fibrous material enters 
upon the pins of these travelling gills, the fibres are gradually slewed round 
in a direction more and more diagonal as they proceed, and those ends of 
the fibres which are carried along with the greatest acceleration are pre- 
sented in regular succession to the nip of a pair of rollers placed to receive 
them. In causing the layer of fibrous material to enter upon the pins of 
the travelling gills described, he makes the two plates between which the 
layer of fibrous material is passing to slope downwards, so that the upper 
plate dips to some extent below the plane in which the pin points travel, 
the sloping edges of these _— being cut out with slots, through which 
the lines of pins pass freely when the layer of fibrous material is pressed 
into them by the downward slope of the upper plate. And so also, 
vice versa, when the requisite transposal of the fibres is effected, the lower 
plate is made to slope upwards, so as to throw the fibrous material off the 
points of the pins, which disappear through similar slots now brought more 
contiguous to each other by the convergence of the travelling gills. 


Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

120. G. A. Bippeu, Ipswich, ** Machines for pulping turnips, &c.”—Dated 
14th January, 1863. 

This invention relates to a class of machines known as root pulpers, 
having tecth or cutters projecting from the surface either of a disc, cone, or 
cylinder, which cut or tear the roots into mince or pulp. The improve- 
ments consist in so arranging the teeth or cutters of the machine that some 
of them shall project further from the surface of the dise or barrel to which 
they are attached than others, and so fixing them relatively to each other 
that those projecting the least shall cut away the portion of the substances 
to be operated upou which have been left uncut by the longer teeth or 
cutters, By this improved arrangement of the teeth or cutters the root or 
substances under operation is not allowed to rest idly upon the surface of 
the disc or barre! carrying the teeth or cutters, a defect in the action of all 
this class of machines as hitherto constructed. he teeth or cutters which 
project ths furthest from the surface of the disc or barrel are made to pass 
between tixed projections, by which means the pulp is more evenly formed 
and no large pieces of the substance under operation allowed to pass and 
mix with the pulp. The teeth or cutters are kept clean and prevented from 
clogging by means of a revolving brush or other suitable contrivance. 

127. H. Turner, Leeds, ‘* Preventing and curing blight, decay, disease, and 
rot in potatoes and other garden and farming produce."—Dated ith 
January, 1863, 

This apparatus for preventing and curing blight, decay, disease, and rot 
in potatoes consist of covers made of light framings of wood or metal, with 
calico or other suitable material stretched over them. The covers are made 
semicircular, or of such a shape that, when the plants are covered, the 
atmosphere is excluded at the sides as well as from above. When the 
potato plants are covered in this manner, it is desirable to cause a current 
of air lengthwise under the cover, and this is produced by closing one end 
of the cover and inserting a pipe or flue at the closed end, which pipe or 
flue is in connection with a heated flue or chimney, thereby rarefying the 
air, which produces the desired current under the cover; or th» current of 
air may be produced in any other manner. These covers may be used at 
any time when the plants are liable to be injured by atmospheric in- 
fluences.—Not proceeded with, 

135, L. P. Josse, Paris, “ Apparatus for cleansing wheat, dc."— Dated 15th 
January, 1863. 

This apparatus consists of a shallow flat box, by preference of an equi- 
lateral triangular shape, formed of a bottom provided all round witha 
narrow rim (which box may, if required, be closed by a movable lid, but 
which, by preference, is without such lid) so as to resemble a shallow 
equilateral triangular drawer, mounted either horizontally or in a slightly 
inclined or slanting position, with one of its corners pointing downward, on 
three or more feet of sheet metal, thin wood, or other suitable materia), of suit- 
able flexibility, for allowing the said box to receive a more or less rapid 
horizontal shaking, reciprocating, or to-and-fro motion in a direction 
parallel to that side of the box situated opposite the corner pointing down- 

By this shaking or to-and-fro motion the grain or seeds, which from 
a hopper are allowed to fall into the said box, will be continually projected 
and thrown back from one to the other of the two remaining sides of the 
box, which will cause the chaff or lighter particles to rise towards the sides 
of the box situated opposite the above mentioned corner, whereas the grain 
or seeds or other heavier parts will be caused to advance towards this corner- 
and fall through an aperture provided in this part on to one or more 
ang ape plates, screens, strainers, or sieves partaking of the motion of the 

x, in order to deprive the grain or seeds of any dust or foreign matters 
with which the same are contaminated ; after this the cleansed grain or 
fall into a proper receiver, where as the chaff or lighter particles on the 
contrary rise on the of the grain or seeds, and are caused to travel in an 
opposite direction to these latter, and take their exit from the box through 
a depression or aperture provided in that side of this latter situated opposite 
the above tioned corner, pointing downward, in‘case the box be situated 
in a slightly inclined or slanting position. The inside of the box is pro- 
vided with one or more partitions and prismatic or other obstacles for con- 
ducting the grain or seeds, and for the better separation of the chaff or 
lighter particles from the same, whereas the dust or the heavy impurities— 
such for instance as small stones—are se therefrom by the above 
‘orated plates, 





mentioned strainers, sieves, screens, or 





opening in the breech, and is actuated immediately by a spring bolt 
operated on by the trigger, which is forced back again by such spring bolt 
after firing. The trigger is detached from the bolt, and pet | so as to 
fold down on the stock, and requires no guard. The nipple is disposed 
in the central line of the bore, and proj on the inclosed face of the 
breech-closing piece first hereinbefore mentioned, a suitable recess being 
formed therein to receive its collar. The hammer, it will be remembered, 
is ee and strikes centrally in the line of the bore.—Not proceeded 
wit. 
154. G. Haycrart, Lombard-street, London, ‘‘ Powder flasks.”—Dated 17th 
January, 1863. 

The patentee makes powder flasks with a hollow cylindrical stopper, with 
a@ screw thread formed upon the outer side of it. This hollow cylindrical 
stopper closes the mouth of the flask, there being a corresponding female 
screw formed in the neck of the flask. The hollow cylindrical stopper pro- 
jects into the interior of the flask, and is closed at one end bya suitable 
head pivce ; it serves, when the flask is open, as a measure for the powder, 
it being made to contain one charge thereof. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


101., J. B. Fexny, Worcestershire, ‘* Apparatus to be attached to pianofortes, 
organs, and other similar keyed musical instruments, for printing the 
score of any music performed on the said instruments.”—Dated 13th Janu- 
ary, 1863. 

This invention consists in certain hanical arrang actuated 
mainly by the agency of electricity, by the use of which the score of any 
music played upon the musical instrument to which tke invention is attached 
is registered or printed, 

129. E. Howes, Birmingham, “ Railway, ship, and other lamps.”—Dated 
15th January, 1863. 

This invention relates to railway, ship, and other lamps in which the 
frame is surrounded by, or enclosed in a case to protect the said flame 
from wind and wet. The said case is so constructed that a sufficient 
quantity of air is admitted to the lamp for combustion, the burner and 
other parts of ship, railway, and other lamps being so arranged as to avoid 
a shadow underneath the lamp.—Not proceeded with. 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


91. E. Powers, Manchester, and J. G. DaLe, Warrington, ** Manufacture of | 


117. J. A. ScutumerceEr, Bale, Switzerland, ‘Manufacturing colovrs Jor 
dyeing and printing."—A communication.—L ated 14th January, 1863. 
In order to preduce a true light blue, which w.Il appear blue at night as 
well as by day, the inventor takes a salt of rosaniline,{such as hydro- 
chlorate of rosaniline, and he mixes it with a suitable proportion, according 
to the shade required, of acetate of aniline, or an acetate of toluidine, or 
an acetate of any aniline homologues. In practice he mixes the rosaniline 
with three parts of aniline, and one and a half parts of acetic acid ; he then 
neutralises the mixture by adding thereto an equivalent proportion, say one 
part of carbonate of soda, or soda, or any alkaline base which is able to 
decompose the acetate of aniline and produce a combined salt with the 
acetic acid used. The mixture is then heated to a temperature between 
180 deg. and 210 deg. Centigrade as long as is requisite, in order to obtain 
the desired shade of blue, and until the mixture, when looked at through 
aglass, appears without any purplish tiut. The product thus obtained is 
—— with strong muriatic acid, and is boiled up therein, when the 
lue colour will separate from the liquid, and will solidify it, so that it may 
be removed from the liquid by a skimmer. e colouring matter obtained 
may then be purified from the acid by boiling it several times in water, 
after which it may be pressed and dried. The colouring matter dissolved 
by the strong acid is precipitated with water, and will produce a blue of 
second quality, but no purplish or violet tint will appear. The colouring 
matters may then be dried, and will be ready for use if dissolved in alcohol 
or methylated spirit, and the shade produced is a blue which has no purplish 
tint by artificial light, but is a pure blue. 


126, W. Jounson, Glasgow, ‘ Manufucture of chlorine ani bleaching powder, 
carbonate of soda and soda ash, and sulphate of iron.”—A communica- 
tion.—Dated 14th January, 1863. 

_ This inveution cannot be fully described without reference to the draw- 

ings. 

133. C. H. G. WitutaMs, Glasgow, “* Manufacture of colouring matters.”— 
Dated 15th January, 1863. 

In order to produce a red colouring matter suitable for dyeing and 
printing, the inventor treats aniline or one of its homologues with the 
acetate of mercury. It is preferred that the aniline, or its homologue, 
should be employed in combination with acetic acid, as acetate of 
aniline (or of a homologue thereof), or it may be combined with 
hydrochloric or sulphuric acid, us a hydrochlorate of sulphate, or the 
aniline or its homologue may be employed in an uncombined state. The 
substances employed should be mixed together and heated until the colour 
is formed.—Not proceeded with, 





CLass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 


4L. W. E. Newron, Chancery-lane, London, “* Magneto-electric telegruphs."— 
A communication.— Dated 6th January, 1863. 

The leading object of this invention is to enable the operator, by the ope- 
ration or movement which he makes, to designate or select the character or 
sign which he desires to transmit, to develope the electric current by which 
such character or sign is transmitted. The invention consists in the em- 
ployment of a magneto-electric engine, by the rotation of which electric 
impulses are induced alternately in opposite directions. The electro-mag- 
netic engine is connected, by suitable conductors, with electro-magnets, the 
polarity of which is alternately reversed by the alternately reversed impulses 
induced by the ~—. An interposed vibrating permanent magnet or 
armature at the end of a pendulous lever is, by the alternately reversed 
polarity of the electro-magnets, when these are combined, caused to vibrate, 
and, by means of pallets and arms at the opposite end of the lever, will actuate 
an escapement wheel, on the axle of which is an index or pointer, which 
is made to traverse round and indicate, on a circular series of letters, signs, 
or figures, the particular sign it is desired to transmit to the distant station. 
This part of the apparatus is ted with a mechanism which, as the 
operator indicates or designates the characters or signs which he desires to 
transmit, will set the magneto-electric engine in action, and will thereby 
develope or generate the electric impulses which will transmit such 
character or sign. The Second part of the invention consists in combining 
with the electro-magnetic apparatus, or the equivalent thereof, the escape- 
ment arrang t above ti 1, whereby to indicate or develope the 
character or sigu transmitted. 

104. W. Puattsand J. Bainky, Manchester, “ Telegraphic cables.”—Dated 
13th January, 1863. 

This invention relates to a novel mode of protecting the wires employed in 
telegraphic communication, whereby the strain of any great length of cable 
is sustained by the covering or protection, instead of partially by the wire, 
as hitherto, and thus the continuity of the wireis preserved. The improve- 
ment consists in surr ding or ing the wires in a metallic tube or 
case formed in short lengths, every alternate length being formed like a ball 
at each end, the intermediate lengths being formed like a cup or socket, 
which are to enclose the bulls, and all these lengths are to be made in halves 
(in the direction of their length) and bolted together or otherwise secured at 
their edges, so that, when they are so secured together with the balls in the 
sockets to form the joints, they will constitute a flexible tube, enclosing the 
wires, which will not gradually elongate by strain, as the twisted wire- 
covering now employed.—Not preceeded with 
160. Sir W. O. Brooke, Paris, ** Insulators for electric telegraphs.” —Dated 

19th January, 1863. 

This invention refers to a previous patent, dated 17th July, 1861, 
No. 1,800. The inventor now substitutes for the ebonite cell, mentioned in 
the specification of the former patent, a cell of hard and unvarnished 
papier-mache, of the same shape as the ebonite cell, but thicker, so as to 
fit with strong friction into the iron cap, and to receive the iron pin also 
with strong friction. The several pieces are put together by lever pressure, 
the external cap being warmed so as to contract on cooling round the 
papier-mache cell. The papier-mache is thoroughly saturated with pure 
paraffin by being placed in a bath of this substance, melted in a vacuum 
apparatus, by which all air is exhausted from the pores of the papier-mache, 
and the liquid paraffin then forced in under a pressure of 100 Ib. or more 
to the inch. He also employs plates of talc or layers of asbestos fibre within 
the iron cap, and between this and the papier-mache cell, and also within 
this cell and between its internal surfaces and the central iron pin,—Not 
proceeded with. 

















caustic soda and potash, and carbonates, chromates, and stannates of the | 


same alkalies.” —Dated 10th January, 1863. 


In the manufacture of caustic soda aud potash the inventors produce those 
substances direct from the chlorides by treating them with steam as itis | 


evolved or superheated. The method they adopt is to place the chloride in 


a suitable vessel, so that the material may be heated and fused, and they | 
then cause the steam to pass through the mass by means of a pipe which dips | 


downwards, or by other suitable arrangement, which will after the same 
manner bring the steam into intermediate connection with the chloride. To 
assist the conversion into caustic alkali they propose, if found necessary, to 
add metalliciiron, or oxide of iron,alumina, manganese, or othersuitable metals 
of metallicoxides, When they desire by tnis process to produce carbonates of 
the alkalies, they combine a jet of the carbonic acid with steam; or if chro- 
mates or stannates be desired they substitute for the metals above alluded to 


chrome iron ore, or oxide of chromium, or tin stone or metallic tin, as the case | 


may be.—Not proceeded with. 
92. D. Dawson, Huddersfield, * Manufacturing magenta colour or dye."— 
Dated 12th January, 1863. 

In carrying out this invention the patentee mixes a solution of arsenic acid 
with aniline in equivalent proportions, so that a neutral salt of arseniate of 
aniline is formed, The solution of arsenic acid is such that it contains from 
23 to 30 per cent. of water, including water of hydration. The acid, contain- 
ing 23 per cent, of water, is liable to deposit crystals, but they may be used 
along with the mother liquor, as arseniate of aniline will in that case be 
formed as well as if the arsenic had been all in solution. When the mixture 
is made and cooled it is a solid substance, usually white, having a somewhat 
crystalline aspect. This substance contains all the water which held the 
arsenic acid in solution, perhaps as water of crystallisati The patent 
then puts this arseniate of aniline (plus water) into a strong iron cylinder, 
capable of resisting a pressure of about 200 lb. on the square inch. The 
cylinder is provided with an air-tight fitting lid, in which a pressure-gauge 
is inserted. He now bolts the lid on. ‘The cylinder being prepared as 
above, he places it in a bath capable of being raised up to the temperature 
of from 350 deg. to 360 deg. Fah. The bath he now raises up to a tempera- 
ture of about 345 deg. or 350 deg., by applyiug heat by a sand bath, or by a 
naked fire ; care must be taken to keep the temperature about 345 deg. or 
350 deg. Fah. for the space of about twelve hours. He does not confine 
himself exactly to twelve hours, as the time 'y for producing the re- 
quired result will vary according to the size of the app ep 
will get up as high as from 70 Ib. to 100 Ib, on the square inch. He has now 
produced the colour, and it only needs taking out of the cylinder and 
purifying by some well-known method. 

110. C. E. Amos, The Grove, Southwark, “ Machinery for the manufacture of 
paper.”— Dated 13th January, 1863. 

In carrying out this invention the knots and other extraneous matters 
which accumulate below the straining surface or knotter plates are drawn 
out or removed by means of a pump or other «analogous contrivance, and 
are conveyed into an ordivary knotter which is to be used for the separa- 
tion of such knots, and extraneous matters from the fine pulp which may be 
drawn out or removed therewith. The fine pulp will then be allowed to 
flow back into the other or first knotter beneath the knotter plates, through 
which it will pass and be conducted into the paper machine while the knots 











Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


42. C. T. Jupkins, Ludgate-street, London, ‘ New alloys."—A communica- 
tion.— Dated 6th Junuary, 1863. 
The object of this invention is the production of alloys which may be 
| variously and advantageously used in the arts, some of which are of use in 
the place of composition, or the alloy commonly used for bearings in ma- 
| chinery, others particularly valuable fur gun-metal, others from their 
! colour, texture, and lustre, peculiarly well adapted for use as substitutes 
| for gold in the manufacture of watch cases, chains, ani ornamental jewel- 
| lery, while others are applicable for various uses, as in springs, shcet 
metal, wire, sheathing, &c. The invention consists in combining copper 
and aluminium, or an alloy of these metals, with one or more light coloured 
metals within the limits of the proportions herein specified, the variations 
within the said limits being made for the purpose of producing certain de- 
sirable qualities in the alloys resulting from the said combination, so as 
best to adapt them for specific purposes, 
46. J. A. Ksiant, Synond's-inn, Chancery-lane, London, ‘* Printing presses.” 
—A communication.— Dated 6th January, 1863. 

These improvements chiefly relate to hand presses for printing circulars 
and other small sheets. The frame of the machine consists of two paraliel 
guideways, in which the bed of the press slides, properly secured together 
and elevated to any convenient height. At the bottom of this guideway or 
sides of the frame, at about equi-distant from the ends, are the bearings of 
the driving shaft. On this shaft is fixed a gear wheel, which works into a 
ratchet formed on the under side of the bed plate. By turning the shaft 
in opposite directions the desired movements of the supporting the 
form is obtained. Above the shaft an ordinary compression roller is placed. 
The tympan of the machine is made self-acting by means of a dog or curved 
piece fixed on the end of said tympan, and acting against a fixed cam on 
the end of the frame to bring it down upon the form before it comes to the 
roller, and, by a spring, to throw it open as soon as it is clear of the 
roller on either side. When the tympan is brought back, the roller de- 
presses it to make the impression on the sheet. The type is inked and 
sheet laid on, and delivered on each side the roller. The machines may be 
made self-inking by means of a roller carried by a bent bar, and operated 
in any convenient mauner, but in practice it is found more economical to 
apply the ink to the press with a hand roller.—Not proceeded with. 

47. M. Hopeart, Paisley, N.B., ** Presses for pressing cotton, dc.” —A coii- 
munication.—Dated 6th January, 1863. 
This invention cannot be described without reference to the drawings. 


48, E. V. Garpwer, Berners-street, London, “ Treatment of petroleum and 
mineral oils.”—Dated 6th January, 1863. 

The First part of this invention relates to arrangements of certain appa- 
ratus, and to the use of both high and Jow pressure and superheated steam 
in connection therewith, by which means the patentee completely obviates 
all risk of fire and explosion, and contrives to separate the various distinct 
compounds which are contained in ordinary mineral oils in one continuous 





will remain on the top of the knotter plate of the second or ordinary knotter | operation. The Second part of the invention consists of an improved 
and may be readily removed thereieece be means of a skimmer or slice, By | agitator to be used in the purification of these oils. The Third part of the 
this arrangement of parts there will be but little ity fo: i consists ofan apparatus or still used in the rectification of the oils. 





r stopping the 
machinery in order to cleanse the knotters, and the work may therefore pro- 
ceed uninterruptedly, 


processes, by means of which he 
diminish the tarry 


\ The Fourth relates to certain chemical 
Jin cht queatly to ineueane the ofl and or heavy carbo- 
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naceous products, and to render the various oils free from their unpleasant 

odour. 

53. J. NEALE, King’s-road, Ball's Pond, London, “ Capsules."—A communi- 
cation.—Dated 7th January, 1863. 

This invention consists in combining with a disc, made of wood, glass, 
porcelain, or other suitable material, which may be embossed or otherwise 
ornamented, a piece of flexible metal, similar’to that ordinarily employed 
in making metallic capsules, which metal, instead ot being cut into discsand 
worked up into a shape resembling a thimble, is first cut out by discs, or 
other suitable means, into or shaped somewhat resembling a lady's collar, 
and is then, ata point near the narrowest part of such piece, wrapped 
round the disc, and by the use of a cord or other pressure the flexible 
metal is forced into a groove or indentation formed on the edge of the 


" a 


the said socket be smaller than the diameter of the sphere, but sufficient to 
— a segment of the inserted sphere (say, about one-third) to project 

yond the socket. It will be understood that the socket must bear verti- 
cally — the summit of the sphere, so that the transmission of movement 
be rectilineal. The sphere being naturally movable in every direction, one 
articulation or joint suffices, whereas, with the cylinder usually ——. 
two articulati are 'y, one vertical and one horizontal. The 
socket may be fitted to furniture in the same way as the castor it is intended 
to replace, and to other objects as may be found most convenient.—Not 
proceeded with. 
77. M. Cartwricut, Islington, * Alarums."— Dated 9th January, 1863. 

This a’arum, according to the scale on which it is made, is intended to be 
worn in the pocket, or to be fixed in any part of a building or otherwise. 
The i | the alarum in a case, or not, as required. _It consists 








dor or disc. These capsules may be affixed or fast 

to the bottles or jars by the ordinary means used for applying metallic 
capsules.—Wot proceeded with, 

54. T. F. Casnin, Sheffield, “Covering wire, crinoline steel, or hoops for skirts.’ 
—Dated 7th January, 1863. 

It is proposed, according to this invention, in covering wire, crinoline 
steel, or other article intended for the purpose of stiffening skirts, to apply 
paper or cloth paper, that is, cloth faced with paper pulp, of sufficient 
width to cover both the sides and edges, and overlap ; paste or other adhe- 
sive preparation is used to fasten the paper on the steel or other materials, 
around which which it may be simply lapped and folded, or wound around 
by machinery, or may be drawn upon it between dies and pulleys. Steel 
wire or metallic bands, where necessary, are covered with lacquer composed 
of naphtha and gum, or other suitable composition, to prevent corrosion. 
When covered the bands or strips, of whatever length, are subject to a pro- 
cess of drying, by the application of heated irons or rolls, and may be glazed 
and have a pattern printed thereon ; or they may be embossed with sunk 
or raised patterns, or impressed with appropriate devices and edgings ; 








coloured paper or cloth paper, plain or ornamental, may also be used, 

or -— colour may be applied when the article is covered.—Not proceeded 

wi 

56. W. S. Bruce, Great St. Helen's, Bishopsgate-street, London, “Lucifer 
matches, fusees, &c."—A communication.—Dated 7th January, 1863. 

These matches are so prepared that, when lighted, they burn with a 
flame at one end and with sparks only at the other, being thus adapted for 
the various uses of the common match, and at the same time also adapted 
to the purpose of a cigar or 4 light. The match may be prepared to 
light at either or both ends. The improved boxes or holders may made 
in various ways, and of different materials, chiefly, however, of reeds or 
other hollow ligneous substances, veneer wood, natural cork, or any other 
suitable material, tinted, painted, varnished, stamped, or otherwise orna- 
mented according to fancy, with different colours and designs, and may also | 
be covered with coloured or other paper, so as to present, when finished, a 
neat and compact appearance.—Not proceeded with. 

58. W. CLARK, Chancery-lane, London, “ Improved inedia for advertising.”— 
A communication. —Dated 7th January, 1863. 

For the purposes of this invention the inventor makes use of plates 
dishes, glasses, and other similar table requisites of dining or coffee rooms, 
and all public establishments in general, for the supply of drinks and 
eatables. For example, he engraves, imprints, paints, or otherwise applies 
in any suitable manner on the plates, dishes, glasses, cups, saucers, and | 
other objects, either plain or illustrated advertisements.— Not proceeded with 


59. G. C. Grimes, Wandle-terrace, South-street, Wandsworth, “ Treating 
— used in the manufacture of matches, &c."—Dated 7th January, j 
1863. 

These improvements relate, First, to what is commonly called the clamp | 
filling machine, and they consist in drawing the splints into the clamps 
from the boxes or holdersin which they are placed to be transferred to such 
clamps, in place of pushing the splints from such boxes or holders into the 
clamps, and in using sharp points to stick into the end of the splints for 
drawing the splints into position in the clamp. The clamps are placed 
between the boxes or holders, and the drawing means. Secondly, in place of 
the clamp boards of the clamping frame being separate and independent of 
each other, as is the common practice, the patentee connects them to bands 
or other suitable means adapted to admit of their being suspended at in- 
tervals apart from each other sufficient for the free passage of splints 
between any pair of them, and yet when splints are placed between them of 
their being pressed together to hold such splints tightly between them. 


6). G. A. Huppart, Brynkir, Carnarvon, “‘ Buttons.”"—Dated Tth January, 
1863. 


This invention cannot be described without reference to the drawings, 


62. G. Dower, Birmingham, “ Match boxes.” —Dated 7th January, 1863. 
This invention consists in making match boxes with a double bottom or | 
} 


case, to contain a supply of strikers or sheets of material upon which the 
matches are ignited ; this double bottom or case may be formed as a cap to | 
fit on the bottom of the match box. The invention also consists in forming 
a frame on the bottom of a match box which will allow the striker to 
be slipped in and out, so that, when one side of the striker is worn out, it 
may be reversed ; this frame may be constructed to hold more than one | 
striker. It will be best formed by bending up the lower edges of the sides | 
and ends of the box to form grooves, into which grooves a thin metal frame | 
is fitted, which will hold the striker and allow nearly all its surface to be | 
exposed for use. For other forms of boxes this part will be best formed by | 
making a flanged ring or cap to fit the bottom of the box, and which may 
fit over the false bottom already named. 

63, G. T. Bousrigtp, Loughborough Park, Brixton, ‘‘ Skate fasteners."~—A 
communication.— Dated 7th January, 1863. 

This invention cannot be described without reference to the drawings. 

67. L. Hunt, Massachusetts, U.S.“ Having reference to the treatment of 
ground caoutchouc, and for the purpose of rendering it elastic or 
improving its elasticity, as well as imparting to such caoutchouc other 
useful properties.” — Dated 8th January, 1863. 

This invention consists in treating the ground caou‘chouc with carbon, 
spirits, and chloride of sulphur. 

72. C. WorssamM, Commercial! Wharf, Kingsland-road, London, ** Litho- 
graphic press.” —Dated 9th January, 1863. 

This invention cannot be described without reference to the drawings. } 
73. W. H. Tucker, Southampton-street, Strand, London, “‘ Locks.”—Dated | 

9th January, 1863. | 

This invention consists, First, in a mode of preventing the positions of | 
the gatings in the levers or tumblers of locks being felt or ascertained by 
the aid of end pressure directed against the bolts of the said locks, and the 
patentee produces this effect by the use of a movable lifting piece, so con- 
structed and disposed in the lock that, if end pressure be directed against | 
the bolt, the said piece will be so influenced by it that a pin or stump in it | 
will lift or gather up the levers or tumblers in a mass, and thereby prevent | 
their being acted on separately by picking instruments, so as to feel or | 
ascertain the position of their gatings. Secondly, in modes of constructing | 
and connecting the knobs, roses, and spindles of locks in such a manner | 
that their requisite firmness of hold to the doors to which they are 
attached, and their ready and accurate adjustment to their varying thick- 
nesses, shall be more effectively combined than has heretofore been the 
case, 

74. R. Tuomas, Berners-street, Oxford-street, London, “ Apparatus for 
rendering hair wavy.”—Dated 9th January, 1863. 

This invention consists in constructing an apparatus so arranged that the 
hair to be acted upon is nipped or firmly held between two smooth, corru- 
gated, or undulated surfaces of peculiar formation, the projections of one of 
which surfaces fit into the recesses of the other, and, on being applied to the 
hair in a heated state, impart to it their corrugated or undulated form.— 
Not proceeded with. 


75. C. E. Gray, Great Suffolk-street, Borough, London, “ Wringing ma- 
chines.”—Dated 9th January, 1863. 

On form of construction consists of two galvanised iron brackets screwed 
to a piece of wood. The upper end of each of the said brackets has a ver- 
tical slot or opening formed through the same to receive the end of a short 
bent lever, the lever fitting loosely in a vertical groove in the bracket. The 
lower end of the bent lever may work either on a fixed fulcrum of the ordi- 
nary kind, or on a loose ro!ling fulcrum, which latter the patentee claims as 
new in the construction of wringing machines. Or the top of the bent 
lever may work on a loose rolling fulcrum formed by the slot at top of the 
brackets aforesaid, and be provided with an elastic cushion for the end of 
the bent lever aforesaid to press against ; or the eiastic cushion may be 
adapted to the brackets aforesaid in such a manner that the lower end of 
the bent lever may press against same, and when this arrangement is used 
the top of the bent lever is not rigidly fixed to the slot in the top of the 
bracket. The two brackets and levers thus arranged, respectively support 
the ends of the axes of spindles of two cylindrical rollers, covered, by pre- 
ference, with india-rubber, the lower roller being supported by the brackets, 


of a spring made to act, through wheelwork, upon a ratchet wheel, which 
drives a double ratchet, on the shaft of which one or more hammers is or 
are mounted, all held between plates or in a suitable frame. There are as 
many bells as hammers, and, on the spring being wound uP, the hammers 
are made to oscillate and strike the bells, no matter in what position the 
alarum is held. He provides a stop pin, which gears into the ratchet 
wheel and stops the working of the apparatus after the spring is wound up, 
until it is released from the wheel, and this is done by simply pulling it.— 
Not proceeded with. 


84. M. Henry, Fleet-street, London, “ Furnaces."—A - communication. 
Dated 9th January, 1863. 

This invention relates to certain regenerator and current-reversing fur- 
naces or heating apparatus patented by Mr. Si , in which four regene- 
rators are employed, two of which receive the waste heat of the products of 
combustion on their way to the chimney, while the third imparts heat to 
the combustible gases proceeding from their generator, and the fourth 
imparts heat to the air, the said combustible gases and air combining and 
evolving a high temperature, valves being employed to reverse the direction 
of the aeriform or gaseous currents, so that the two regenerators, which 
before received heat from the prod of bustion, will receive and heat 
the entering air and combustible gases, while the two others will, in their 
turn, receive heat from the departing products of combustion, The inventor 
wishes it to be understood that this immediately foregoing method or 
arrangement for heating is not of his invention, and he lays no claim to the 
same considered separately and apart from the application and combination 
thereof, as hereafter set forth and expressly claimed. Now the present in- 
vention has for its = a mode of adapting the said method of heating to 
the purpose of performing various chemical, metallurgical, and other 
manufacturing processes, in which are two ive oy i or 
stages requiring diff t . And the invention consists in 
applying or combining the before-described regenerator and current- 
reversing arrang t with two bined furnaces, hearths, ovens, kilns, or 
heated or working chambers, in such a manner that, by the reversing of the 
currents, each such furnace, hearth, oven, kiln, or chamber, shall be alter- 
nately brought to the proper temperature for cach such operation or stage, 
and so that the two stages or operations may be performed in each fur- 
nace, hearth, oven, or working chamber alternately, and both stages 
or operations may thus be carried on at the same time in the same appa- 
ratus, though in each of its said furnaces, hearths, or chambers in turn. 

94. E. Stevens, Cheapside, London, ** Ovens, hot plates, and cooking appa- 
ratus.”— Dated 12th January, 1863. 

This invention cannot be described without reference to the drawings. 

85. W. Grove, Tenbury, Worcestershire, ** Apparatus applicable to the sawing 
and eutting of wood, §c.”— Dated 10th January, 1863. 

This invention consists of a rectangular framework or standard framing 
of suitable material, upon which an endless band saw in connection with a 
fly wheel, crank shaft, and strap wheels are employed, the said crank shaft 
or fly wheel being driven or set in motion through the medium of winch 
handles or treddles, and the operation of cutting performed by passing the 
plank or otherwise transversely with the saw, which is made to revolve by 
means of the said strap wheels, secured top and bottom and tightened thereon 
by set screws or otherwise.— Not proceeded with, 

86. W. Grove, Tenbury, Worcestershire, ‘‘ Apparatus for sawing wood, §c.” 
— Dated 10th Janvary, 1863. 

This invention has reference to the mode of mounting and employing 
circular saws for cutting or shaping wood, or otherwise rendering the same 
available for the general purpose to which such apparatus is or may be 
employed, and consists in arranging the said saws so as to receive motion 
direct from the axis upon which the fly wheel.is mounted, through the 
intervention of tooth and pinion or strap wheel gear, in such manner as to 
admit of being worked by the hands or feet, and regulated or adjusted to 
the required speed.—Not proceeded with. 


87. R, Lurny, Solothurn, Switzerland, “ Hydrostatic presses."—Dated 10th 
January, 1863. 
This invention relates, First, to presses in which the piston or ram has to 
pass through the whole length of the stroke or lift, and consists in raising or 
moving the ram through the first or principal part of the stroke by means 

















| of a screw or screws, or by rack and pinion motion, or by other suitable 


mechanism, but the coe prefers to use one or more smaller hydraulic 
rams for effecting this object. The said mechanism or ap) tus may be 
connected with the press piston or larger ram through the press plate 
commonly called follower, or it may be made to act upon a rod passing 
through the bottom of the cylinder and bearing direct upon the ram. 
Secondly, the improvements relate to those hydraulic presses in which the 
stroke of the large ram may be shorter than the lift required for the whole 
operation. For this purpose the patentee proposes to effect the first part of 


| the stroke by means of a cylinder and ram of the requisite length, but small 


diameter, and therefore of comparative small weight. Thirdly, the improve - 
ments relate to apparatus for supporting the platform or follower, or the 


, cylinder and rams upon which the material to be compressed rests, for 


instance, when the small ram has completed its stroke. These apparatus 
consist again in small hydraulic cylinders, into which the fluid is allowed to 
enter, while their rams attached to the follower rise through the first part 


| of the stroke. When the ramsare not in motion, the suction valves will 
| close and prevent the escape of the fluid, which will now support the pressure 
| or weight resting upon them. 


88. M. Voau, Basinghall-street, London, “ Fastening for bags, dc.” — Dated 
lth January, 1863. 

This invention consists in constructing or fastening in the following 
manner :—One of thr engaging members or portions of this fastening con- 
sists of a catch, hook, pin, notched arm, or piece, fixed or formed on an 
arched, bent, or two-limbed piece, or, as the patentee calls it, a bridge- 
piece, the two limbs of which work in or through a box, case, or frame, in 
which is a spring or springs. The catch engages and disengages a recess 
staple, socket-piece, or part forming the other engaging member or portion 
of the fastening. These two members or portions of the fastening when 
engaged, effect the fastening action, and they are kept engaged by the 
Fressure of the springs on the limbs of the bridge-piece, and they are dis- 
engaged by pressing the bridge-piece downward or against the spring or 
springs. In applying the fastening to bags and like articles the patentee 
preferably arranges the engaging parts on the outside or upper side of the 
bag frame, and not on the inside or underside thereof, and he places the 


| catch, bridge-piece, and springs on one jaw of the frame, and the other 


engaging member on the other jaw. He prefers to shape the case which 
holds the springs like the box or case of a padlock. 


102. T. Bovue, Gray's-inn terrace, Gray’s-inn-lane, London, “ An apparatus 
Sor multiplying indefinitely the reflections of all that are capable of being 
viewed in it.”— Dated 13th January, 1863. 

This invention consists externally of a tapering wooden box, narrow at 
the bottom and wide at the top or mouth, or vice versa, formed by sides 
inclining outwards or inwards, as the case may be, from the botiom at 
indefinite angles, ding to ci *. The ci on 
which the angles of the sides depend are the curves of certain glasses to be 
fitted inside, and which may vary according to the effect intended to be 

roduced, The interior of this frame if fitted with reflecting glasses varying 
in shape, and either flat or curved, or more or less in number, as the case 
may be, and which stand towards each other at suitable angles for producing 
the various effects stated. The effect generally stated is, that all objects 
viewed in this apparatus appear multiplied more or less ia proportion to 
the number and power of the reflecting glasses used in its construction, and 
may be either enlarged, diminished, distorted or presented in their natural 
forms, according to the curves and shapes of glasses.—Not proceeded with. 

103. D. and J. TANNAmILL, Glasgow, * Rivet-making machinery.”—Dated 13th 
January, 1863. 

This invention cannot be described without reference to the drawings. 


105. J. T. Stroup, Birmingham, “ Fixed and portable lights."—Dated 13th 


January, 1863. 
This invention consists, First, in the manner of constructing pod ge of 
homslali ona t 








and the upper roller by the bent levers aforesaid, a winch handle being 
fixed on the spindle of the lower roller, tor imparting rotary motion 
thereto, as usually practised. The upper roller moves outwards as the 
articles to be wrung or sq d pass between the rollers, the elastic | 
cushions causing sufficient pressure to — the liquid from the articles 
as they are passed between said rollers, @ above machine may be fixed 
to a tub or washing hine by any enient means, 

76. E. A. Gouri, Paris, “ An improved locomotive apparatus.”—Dated 9th 

January, 1863. 

The object of this invention is the application of the sphere for moving 
furniture to vehicles used to transport cumbrous material, and to locomo- 
tion generally. One of the applications of the invention is as follows :— | 
The inventor encloses a spherical ball, of any dimension or material, in a 
cavity or socket, the form of which will vary, for ornament or solidity, 
from a spherical to a spheroidal, or even a cylindrical shape, subject, how- 
ever, to the invariable rule that the height of the socket shall be greater 
than the extent of the radius of the complete sphere, and that the orifice of | 











q kets for receiving the burners and glass shades, and 
consists in supporting between the arms the part for holding the 
burner and glass shades, in contra-distinctiop to fixing the supports for 
carrying the glass shades, chimneys, gallery, &c., on the ends of the arms, 
thereby cumbering the light with its obstruction, and consequent down- 
ward shadow. Secondly, in conveying the gas to a ring in which are 
circular or other formed openings or bearings (one mode for receiving the 
glass shades), thus producing the same result as last , namely, the 
lispensing with all d d shadow by the removal of all metal work 
below the opening or bearing that supports the glass shade. Thirdly, the 
patentee connects the ring for holding the aforesaid glasses to the body of the 
chandelier or other suitable part of it, or by only inserting the cock or tap 
between them; by this method he dispenses with the usual arme, and 
thereby casts no shadow, and introduces an inexpensive mode of producti 
Fourthly, in so constructing gas chandeliers that, while the principal lights 
are fixed or made to slide when desirable, the one centre light shall be 
fitted with an independent slide, so constru as to admit of being con- 
siderably lowered fon the other lights, thus possessing the quality to 











permit being down for ngage table that may be placed beneath it, or 
ic 


other desirable purpose for w an increased or near light may be required. 
Fifthly, in constructing a gas pendent light so that the same may be raised 
or lowered with weights as a counterpoise, and a water slide so constructed 
that the water shall not be subject to undue evaporation arising from its 
being placed immediately over the flame or light. Sixthly, in the applica- 
tion to gas chandeliers and brackets of glasses or shades into a band, the 
lower part being inserted from the top : and by preference he supports it on 
two opposite radial pins that permit the shade to be pushed aside for the 
purpose of lighting, extinguishing, or regulating the flame. 


108. W. Soutuwoop, Birmingham, *‘ Machinery for manufacturing nails or 
brads." —Dated 13th January, 1863. 

This invention has reference to a previous patent, dated 13th May, 1862. 
The object of the present invention is that, for the purpose of partly or 
completely forming that class of nails termed beads, the inventor employs a 
cutter or cutters of peculiar form which will ei:her cut, or cut, stamp, or 
press two brads at one time from slit bars or other form of metal. The form 
of this cutter is varied, as may be required, but its general features consist 
in forming a rebate upon the cutting edge, by which means both nails are 
cut by the underside of the cutter, one nail being stamped also by 
the underside of the cutter, while the second is stamped by the 
underside of the rebate. He can use with these cutters all or only a por- 
tion of the mechanism that is described in the specification of the former 
patent (13th May, 1862).—Vol proceeded with. 


109. M. TicpEsuBy, Willenhall, Steffordshire, ‘* Manufacture of padlocks 
and other locks, and their keys.”— Dated 13th January, 1863. 

This invention consists, First, in coating all the parts of padlocks ant 
the spring, instead of making them of sheet or forged metals. Secondly, in 
a method of securing the shackle between the back and front plates, to 
avoid employing the rivet pin. This the inventor effects by casting a sink- 
ing upon either side of the heel of the shackle, and a corresponding stud 
or rise upon the front and back plates, or a hole or a —s in these 
plates with a stud or pin upon the heel of the shackle. Thirdly, in formi: 

a stop upon the cheek through which the bolt strikes, and against whi 

stop the spoon of the shackle rests. Fourthly, in such locks as usually 

employ a drill pin he forms the key with a pointed end fitting a corre- 
sponding cup cast in the lock, around which is a circular ward to receive 
the key.—Not proceeded with. 

111. L. Lescuver, Paris, ‘‘ India-rubber overshoes or goloshes.”—Dated 13th 
January, 1863. 

This invention ists in the plete suppression of that which, in an 
ordinary india-rubber overshoe or golosh, constitutes the heel aud waist, 
leaving the overshoe or golosh consisting only of the front half of the sole 
with its upper. The upper is made to come up very high, and terminates 
at the sides in two eyelets, each fitted with two double buttons, serving 
as pivots for two bands of elastic india-rubber fabric ; which serve the same 
purpose as the straps of skates, that is to say, the said bands attach the 
overshoe or golosh securely to the foot, the bands being crossed one over 
the other behind the heels, The inventor also, according to this inven- 
tion, lines or trims the improved india-rubber overshoe or golosh with fur, 
or the skins of animals with the hair on, and this part of the invention is 
also applicable to india-rubber overshoes or goloshes of other construction, — 
Not proceeded with, 

113. J. B. Rock, Pilton, near Barnstaple, “ Apparatus for saving life and 
property from fire and other danger in buildings and wines.”—Dated 
13th January, 1863. 

In constructing portable fire escapes the patentee employs a tube, con- 
structed, by preference, of sheet iron, and mounted on a suitable wheeled 
carriage. At the upper and lower ends of the tube are rollers mounted on 
axes, and over these rollers endless chains pass, or a single chain may be 
employed, but this is not advisable. On the axis of the bottom roller 
cranked handles are fixed, by means of which the rollers can be made to 
rotate, and the chains to travel. These endless chains do not occupy the 
centre of the tube, but are placed on one side thereof; and at intervals 
apart there are brackets or steps hinged to the chains in such manner that 
they fold down parallel to the chains when they are passing between the 
chains and the side of the tube adjacent to them, but stand out from the 
chains at right angles when passing on the other side of the chains, At the 
top of the tube is a small gallery or platform surrounded by a guard of 
wirework or other material. When the apparatus is employed for — 
life or property from a burning building, the tube is set up against the wal 
of the building, with its upper end near toa window. A man in charge of 
the apparatus then enters the lower end of the tube, and the cranked 
handles being turned by other persons, he is, while standing on ove of the 
hinged brackets or steps, wound up to the top of the tube. He lands on 
the gallery or platform at the top of the tube, and is then ready to receive 
from the window either persons or property, as the case may be. These he 
places on the brackets or steps of the endless chains, which are then, by the 
persons at the crank handles below, caused to travel so as to lower the 
persons or property safely to the ground, the tube the meanwhile serving 
to prevent the possibility of their falling. 

114, H. Bessemer, Queen-s'reet-place, New Cannon-street, London, ** Manu- 
facture and treatment of malleable iron and steel.” — Doted 13th January, 








1863. 

This invention cannot de described without reference to the drawings. 

115. J. Kipp, Cannon-row, Westminster, ** Apparatus for measuring the 
quantity of gas supplied to single burners, and increasing its illuminating 
power.” —Dated 14th January, 1863. 

The principal object of this invention is to determine the correct amount 
of gas consumed by public or private lights in a given space of time where 
a gas meter or registering apparatus is not in use, and the invention is carried 
out as follows :—Between the nib or burner and the gas regulator the inven- 
tor makes an adjustable aperture or hole for the passage of a certain 
quantity of gas; this hole is so arranged that it cannot be tampered with 
by the consumer when the apparatus is in operation, so that, the gas passing 
through this hole at a regular pressure, no variation can occur in the quan- 
tity of gas passed through the apparatus in a given space of time. It is 
necessary, in adapting regulators in connection with this adjusted aperture 
for measuring gas, that this regulator should be so arranged as to give out 
the gas at a very low pressure, say from three to five tenths, By this 
means the regulator is always in action, even when the pressure is reduced 
to the lowest point, and the gas being consumed at this low pressure must 
necessarily pass through a nib or burner with a large opening, so as not to 
cause a check of pressure between the adjusted hole oraperture and the burner. 
The regulator for the purpose of this invention is formed with a valve and 
disc balanced or floated by the pressure of gas; the valve suspended to the 
centre of the disc opens and closes an aperture for the passage of the gas as 
the pressure varies. The disc may be made to float im mercury, or it may 
be composed of leather, or other suitable substance.—Not proceeded with. 
116. W. Pippine, Cole-street, Southwark, ** Boots and shoes."—Dated l4th 

January, 1863. 

In carrying out this invention the inventor forms the inner soles and heels 
of boots and shoes of divisions of any non-elastic or non-pliavie or pliable 
material or compound, such being perforated for the purpose of ventilation, 
or not perforated, and he places and fastens in any way between each such 
division other divisions of any elastic or pliable material or compound, to 
allow of their bending by the action of the foot when walking, and for the 
purpose of economy by using cheap materials or compounds in their manu- 
facture. Or he forms the inner soles and heels of boots and shoes of per- 
forated leather, or any elastic or other pliable material or compound. He 
forms some of the studs, nails, tips, and toe or other plates of stone, metal, 
wood, bark, porcelain, stoneware, glass, papier maché, cement, plaster of 
Paris, or any plastic material, concrete, shell, horn, bone, cork, leather, 
imitation leather, pith, resinous gum, or of any compound thereof.—Not 
proceeded with, 

122, J. Lawson, Leeds, ‘' Apparatus for holding castings and other pieces 
while being planed or shaped.” —Dated 14th January, 1863. 

This apparatus consists of a base plate on which a turntable is mounted, 
and on the turntable is a standard with its face perpendicular to the plane 
in which the turntable rotates. The castings or pieces to be operated on are 
bolted to aslide which is capable of traversing the standard. The turn- 
table is rotated by means of a crank handle giving motion to spur wheels 
or gear, and the slide on the standard is cau: to traverse, by preference b; 
a screw, which is also rotated by means of a crank handle acting wi 
bevelled gear or otherwise. The ——> may either form part of a 
planing or shaping machine, or may separate therefrom, and with the 
pieces or castings upon it may be placed opposite the planing or shaping 
machine, when work is to be done. The power which this apparatus gives 
of rotating the castings or pieces in front of the tool of the machine, and 
also of raising or lowering the castings or pieces, will allow of many different 
parts of the castings or pieces being brought within reach of the tool of the 
machine without resetting the work ; and, if desired, horizontal and vertical 
planing may be done at different parts of each casting or piece ; and the 
apparatus ensures the truth of these several planings, the one with the 
other. 

123, E. Moorgwoon, Stratford, Essex, ** Manufacture of coated metallic sheets 
or plates and pieces.”— Dated 14th Junuary, 1863. 

One part of this invention consists in making use of more than a pair 
of rollers working in or in contact with flux, such rollers being so arranged 
in relation to one another as to convey the sheets in the desired direction, 
and to accomplish one or both of the aLove mentioned points by equalising 
or reducing the coating metal on the surfaces of such sheets or plates while 
passing between them. ‘the end of the sheet which slopes downwards on 
entering is upward on leaving the flux. Another part of the invention 
consists in causing such sheets or suitable pieces coated or in process of being 
coated to travel between rollers working in contact with flux contained in 
two baths or vessels. The rollers and machinery in the two vessels are 

h lly bined so as to give the sheet a yo —_ 7 
aid of machinery from the rollers of the first to an roug! e ro 
connected with * the second vessel. ‘he object of the double bath is to 
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enable the patentee to have the flux in the two vessels at different tempera- 
tures, and to allow the sheet to lose a little of its heat in passing from the 
first bath to the second. Another part of the invention consists in arranging 
the screws and bearings of the puir of withdrawing rollers working at or 
near the surface of the flux, so as to enable the patentee readily to raise or 
depress such pair of rollers, so as to suit the varying thickness or size of the 
sheets which have to pass between them. 

124. G. Hout, Canterbury-place, Lambeth-road, London, “ Improvements in 
apparatus jor sweeping or cleaning chimneys, and also in apparatuses for 
preventing chimneus from amoking.”— Dated 14th January, 1863. 

For sweeping or cleaning chimneys the inventor fixes a bar across the 
chimney at its lower end; this bar forms a step or support for an axis 
passing from top to bottom of the chimney ; this axis is jointed at intervals 
so that it may follow any bends there may be in the chimney, and it has 
hoops fixed on it at distances apart, which, resting against the sides of 
the chimney, keep the axis central cr nearly so, There are also 
fixed to the axis. at distances of a few inches apart, springs of thin 
metal sufficiently long to bear against the sides of the chimney, so that if 
the axis be caused to rotate, and at the same time to traverse slowly a short 
dirtance lengthwise of the chimney. the springs will come in contact with 
any part of the interior surface of the chimney, and will effectually remove 
any soot which may have lodged therecon.— Not proceeded with. 


Time Guns.—On Tuesday, for the first time in the history of the 
Tyne, time guns were fired simultaneously at one o'clock in the 
afternoon at Newcastle and Shields, and will be continued as an 
experiment until the end of the meetings of the British Association 
at Newcastle ; a time ball will also be used in the Central Exchange, 
Newcastle. The time is transmitted from the Royal Observatory. 
Edinburgh. ‘These experiments are of considerable interest to the 
sea-faring population of the Tyne, and, so far as they have gone, 
they have succeeded admirably. It is anticipated that the River 
Tyne Commissioners will permanently establish time guns in New- 
castle and Shields, 

Tue Great ALoe or Vera Crvuz.—There is now in flower in one 
of the conservatories of the Oxford Botanic Garden an unusually 
fine plant of the Vera Cruz aloe. It has a flower stem upwards of 
20ft. in height, bearing on its numerous lateral branches many 
hundreds of pale green flowers, which, although not particularly 
showy, are of great rarity and interest. The only recorded instance 
of a plant of this species producing flowers in this country appears 
to be that which flowered in the Royal Gardens, Kew, in the summer 
of 1811, and was figured in “The Botanical Magazine,” t. 1,522. 
The plant now in bloom is of about eighty years’ growth, thus going 
far towards verifying the frequent assertion that plants of this genus 
(agave) flower but once in a century. This idea is, however, more 
especially associated with the American aloe (agave Americana), a 
kind of not unfrequent occurrence in collections in this country.— 
Oxford Journal. 

‘Tne AvustraLiAN Trape.—lIt is gratifying to observe that the 
export of British goods to the Australian colonies reached last year 
a higher point than in any preceding twelve months, with the 
exception of 1853 and 1854. In 1844 the declared real value of the 
British and Irish produce was £785,441 ; in 1845 the total rose to 
£1,201,076; in 1846, to £1,441,460 ; and in 1847, to £1,644,170. In 
1848 camea check, and the figures declined to £1,463,837. In 1849, 
however, there was a recovery to £2,080,469, and in 1850 a further 
stride was made to £2,602,253. In le5l came the gold, but it did 
not exert any very great influence upon the total in that year, 
which only rose te £2,807,356. In 1852, however, there was a decided 
expansion, the total recorded being £4,222,205; and in 1853 there 
was a wild bound to £14,513,700, Such afungus kind of commerce 
could not endure, the markets became glutted, and in 1854 the total 
declined to £11,931,852, and in 1855 to £6,278,966. The basis, 
however, of an enduring prosperity had been laid, and 1856 wit- 
nessed a revival to £9,912,595, while in 1857 there was a further 
progress to £11,632,524. In 1858 the still glutted markets again 
reflected a check, and the total declined to £10,463,032; but in the 
following year goods to the value of £11,229;448 were imported 
from the mother country. In 1860 the fluctuations of trade again 
caused a falling off to £9,707,261, but in 1861 some of the lost 
ground was recovered, a total of £10,692,771 being recorded. In 
1862 a solid progress appears, the aggregate being carried to 
£11,930,062. To show the increase in the consuming powers of 
Australia during the last ten years we append the following com- 
parative figures, illustrating the imports of British goods into the 
various colonies in 1852 and 1862:— 

Colony. 
Western Australia 
South Australia .. 
Victoria a oe ee) a 
New South Wales .. .. 
Queensland .. 
Tamania ., 
New Zealand ee ° ee . 

With the exception of Tasmania there has thus been a marked pro- 
gress observable at every colony, and even Queensland, which is 
only in the fourth year of its existence as an independent colony, is 
becoming a respectable customer. As the Australians increase in 
wealth and resources they become, in many respects, more indepen- 
dent of the mother country ; but nevertheless there appears a strong 
probability that our products will find more and more extended 
outlets as the work of antipodean colonisation proceeds. 

Tue Weisu Coan anv Ixon Traves.—The Colliery Guardian 
states, with regard to the Newport district, that preparations are being 
made at Cwmbran to place the machinery of the forge in working 
order, and it is expected that Messrs. Weston and Grice, the new 
proprietors, will make some extensive additions and alterations. 
Since the stoppage of the forge a large amount of house property in 
the neighbourhood had become almost valueless, but when’ the 
report of the intended starting of the works again was verified, every 
description of property materially increased in value, and the 
locality will soon be in a really prosperous state, There is no 
material change to record in the coal trade. The demand is not 
brisk, and many of the collieries are only partially employed. 
Freights having gone down a little, will, it is believed, improve the 
position of the coal-masters, The iron trade is in a fairly satis- 
factory state, and a still further advance of 2s, 6d. per ton 
has been obtained for bars in several instances, This, how- 
ever, is to a great extent the result of the strike in 
shire, and once that unfortunate dispute is brought to a 
termination, it is more than questionable whether present 
quotations will be maintained. At Cardiff there is « slight im- 
provement in the coal trade, owing to the large number of arrivals, 
and the consequent lower rates of freights. 
and the high rates had materially checked trade of late, and this 
has been the chief cause of the large falling off in the shipments 
during the months of May and June. It is generally expected at 
this time of the year that buyers of house coal should give out their 
orders with the view of preparing for the winter, but for the last 
two months the rates of freights proved so adverse to the interests 
of the buyer, that the latter materially restricted their purchases. 
Siuce, however, the late numerous arrivals and the reduction in the 
tonnage rates, a better feeling prevails, and there is a prospect of a 
brisk trade this month. The current quotations for steam coal are 
firmly maintained, and there is an average business doing. The 
orders in the ironmasters’ books keep the works regularly going, and 
the trade is decidedly improving. Without, doubt the turn-out in 
South Staffordshire bas sent some orders to this district, and this fact, 
coupled with the advance in Scotch pig, and other favourable 
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Stafford- | 


The scarcity of tonnage | 


circumstances, has hadasubstantial effect on theirontrade. Quotations | 


are advancing, and from £5 17s. 6d. to £6 is being obtained for mer- 
chant bars free on board. The shipments are increasing, and it is 
believed that the returns for the present month will show an increase 
as compared with the padtuemired period of last year. 

and iron trades of the Swansea district are still characterised by 
considerable activity, and the workmen are now fully and constantly 


The coal | 


employed. There is a rather good demand for bars and rails for | 


exportation, and one or two rather heavy consignments have again 
been made to America, but the continental ports are still the largest 
consumers. In consequence of the heavy arrivals of vessels which 
have taken place within the last week or ten days at the various 
shipping ports, the coal trade is active, and freights still continue to 
have a downward tendency. 


Tue Enctneer of August 15th, in its description of Benson's 
Great Clock says:—“It is the largest and unmistakably the best 
finished clock in the Exhibition.” Benson’s new show rooms 
contain clocks designed by the first artists of the day, and include 
clocks for the drawing room, dining room, bed room, library, hall, 
staircase, bracket, carriage, church, turret, railways, warehouse, 
counting house, with :nusical, astronomical, and every description 
of clock, from the plainest to the highest quality of which the art is 
at present capable. Church and turret clocks specially estimated 
for.—Benson’s illustrated pamphlet on clocks and watches (free by 
post for two stamps), coutains a short history of clock and watch 
making, with descriptions and prices; it acts as a guide in the 
purchase of a clock or watch, and enables those who live in 
Scotland, Ireland, Wales, the Colonies, India, or any part of the 
world, to select a clock. J. W. Benson received a Prize Medal in 
Class 33, and honourable mention in Class 15. 33, and 34, Ludgate- 
hill, London. Established 1749.—| Advt.] 

Svreuvnine Vines.—At the last sitting of the Academy of Sciences 
a paper was received from M. Bouisson, on ophthalmia produced by 
the sulphuring of vines. From the moment this practice was had 
recourse to for the purpose of destroying the oidium it was perceived 
that sore eyes became very prevalent among the labourers engaged 
in that work. Sulphur is employed under the form of a sublimate 
called flowers of sulphur, or else in a triturated state. In the former 
case it contains a small but perceptible quantity of free sulphuric 
acid; in the latter case there is hardly a trace of it; and accordingly 
the sublimate is infinitely more efficacious than the mere powder, 
Under the microscope the powder presents irregular forms ending 
in angles and points while the flowers appear under the form of 


very small round globules; hence the mechanical action of the | ; c E u 
a age 00, | special meeting of the trade, which, called by the chairman of the 


former is much more irritating than that of the flowers of 
sulphur. But mechanical irritation being less active than 
the chemical one of sulphuric acid on the conjunctiva or external 
coat of the eye, triturated sulphur is less injurious to that organ 
than flower of sulphur. Regarding the instruments used for the 
diffusion of sulphur the bellows are less hurtful to the eves than the 
sieve, which scatters about a great deal of the powder in the air. 
A man works seven hours per day, during which time he expends 
1) kilogrammes of sulphur. The operation lasts five days per 





hectare, and is repeated three or four times during the season. | 


Sore eyes are chiefly prevalent during the last sulphuring process, | 
y 71 g g 


howi at hes xht increase the irritating effects of | . . 
ns Oe es oe See ae . the | Which the whole trade would be placed upon a par—either the ad- 


sulphur. Women and children being chiefly employed in the 
operation they are most subject to this kind of ophthalmia, which, 
however, is not malignant, and generally consists in a mere inflam- 
mation of the conjunctiva. ‘The mixture of sulphur with lime, 
recently proposed, is more hurtful to the eyes than sulphur alone; 
but mixture of sulphur and plaster is better for the eyes, though 
detrimental to the respiratory organs. 

Government Inspection or Ratways.—-The following letter 
signed “ A Civil Engineer” has appeared in the 7imes :—The recent 
accident on the Lynn and Hunstanton Railway has brought out very 
forcibly the questionable utility of the so-called Goverment super- 
vision of railways. The Goverment Inspector approved the fences, 
and in consequence of these same fences the accident occurred. 
Who is responsible for this accident ? Is it the company, who were 
ready to do anything the Government Inspector thought necessary 
before opening the line? Yet no court of law could hold the 
Government Inspector responsible. ‘The fact is, Government 
inspection cannot relieve the compaay from _ liability. It 
can only keep new railways up to the standard of construc- 
tion which the generality of railway engineers aud managers 
are agreed upon, and in this case scarcely did that. ‘The 
Government Inspectors have not been the original proposers of 
new arrangements; they have recommended those tried and intro- 
duced by the railway companies. Itis impossible itshould be otherwise 
because they have no practical experience of the practical working of 
railways. ‘I'he position is a false one, andsolong as the responsibility 
rests on the company it must be so. The real safety to the public 
lies in this responsibility, and anything which, as in this case, tends 
to diminish this responsibility, diminishes the safety of the travelling 
public. For thisreason it would be very unwise toadopt Mr. Bentinck’s 
proposal to increase the amount of Government supervision over 
railways. In the case of this accident, it occurs to me that it would 
have been more conducive to the ends of justice if the authorities of 
the Board of Trade had sent some other inspector to investigate the 
causes than the particular inspector who had allowed the liue to be 
opened with these questionable fences. 

A Year's Raipway Worx.—In the year 1862 the enormous 
number of 180,429,071 passengers travelled on the railways of 
the United Kingdom, besides 56,656 season-ticket holders, who, of 
course, all travelled very many times ; and besides, also, 262,334 horses, 
386,864 dogs, 3,094,183 cattle, 7,800,928 sheep, and 1,989,892 pigs. 
The passengers were more than in 1861 by about 7,000,000. They 
paid £12,295,273 for their fares. The first-class passengers paid 
£3,332,380 ; the second-class £4,018,221 ; the third-class, £4,639,250, 
12-80 in every hundred went first-class, 28:75 segond-class, 58-45 
third-class. The proportion of third-class passengers is rather in- 
creasing, and of second-class rather diminishing. Thirty-five 
passengers were killed (nine of them owing to their own mis- 
conduct or want of caution), and 536 were injured. This is less 
than half the number who lost their lives in 1861 by railway 
accidents. The passenger trains travelled 57,542,831 miles, 
and the goods trains nearly as many more. ‘The passenger 
traflic supplied 47-76 per cent. of the total receipts of the companies, 
and the goods’ traflic the larger half, 52-24 per cent. The receipts 
from all the traffic amounted to #29,128,548, being nearly £3,000,000 
more than the interest or the National Debt, and an increase of 
£563,000 over the receipts of 1861; but the length of line open 
increased from 10,865 miles at the end of 1861 to 11,551 miles at the 
end of 1862, The working expenditure amounted to 49 per cent., 
and left the nett receipts £14,820,691, nearly £130,000 more than in 
1861. In the year 1862 the companies paid £220,970 for law and 
Parliamentary expenses, £158,169 as compensation for personal 
injuries, £68,540 for damage and loss of goods, £375,067 for Govern- 
ment duty, and £596,410 for rates and taxes. 1t took £2,708,638 to 
maintain the way and works, and £1,242,714 to maintain the carriages 
and wagons, £3,966,005 to provide locomotive power, and £3,987,6% 
toconduct the tratlic, The total sum raised by shares and loans reached 
£835,218,458 at the close of the year 1862. 

Trarric Rerurns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 8th of August, on 
10,882 miles, to £669,640, and for the corresponding week of last 
year, on 10,428 miles, to £645,010, showing an increase of 454 
miles, and of £24,630 in the receipts. The gross receipts on the 
following fifteen railways amounted, in the aggregate, on 7,663 

935,372, and fur the corresponding week of 1862, on 




















miles, to £535,372 
7,397 miles, to £524,007, showing an increase of 266 miles, and 
of £11,365 in the receipts. The increase on the Caledonian 
amounted to £520; on the Great Southern and Western to £114; 
on the Great Northern to £1,079; on the Lancashire and Yorkshire 
to £3,608; on the London and North-Western to £582; on the 
Manchester, Sheffield, and Lincolnshire to £1,402; on the Mid- 
land io £3,144; on the North British to £2,304; on the North- 
Eastern and Stockton and Darlington to £5,016; and South- 
Eastern to £454: total, £18,226. But from this must be deducted 
£108, the decrease on the Great Eastern; £3,741 on the Great 
Western; £1,043 on the London, Brighton, and South Coast; 
£1,969 on the London and South-Western ; together £6,861, leaving 
the increase as above, £11,365. The goods and mineral traffic on 
those lines amounted to £226,418, and for the corresponding week 
of 1862 to £214,091, showing an increase of £12,327. The receipts 
for passengers, parcels, &c., amounted to £308 954 against £309,916, 
showing a decrease of £962, the comparison being with an Inter- 
national Exhibition week of last year. The traffic receipts on sixty- 
three other lines amounted, on 3,219 miles, to £133,268, and for the 
corresponding week of last year, on 3,031 miles, to £121,003, show- 
ingj an increase of 188 miles, and of £12,265 in the receipts. The 
total receipts of the past week show an increase of £10,904 as com- 
pared with those of the preceding week, ending the 1st inst. 








THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

A Rise 1s THE Price or Tron, axp A Rise 1x Peppers’ Waces: 
The Future Consequences of this Step: Its Influence upon other Dis- 
tricts—Tne Present Demanp ror Inon: Bessemer Tyres in 
Request—-ADVANCE OF Five Suiuncs A Tox 1x WELSH bars— 
Pic Iron Sevuinc—Tue Peppress’ Mextines: Sentiments of the 
Men—Deatu or Mr. W. Bacnatt—Generat Harpware TRrapes 
—Coat Trape—Namers’ Srrike—Coventry TrapeE—Mupianp 
Borer Inspection Company: Meport of Engiacer—TRADE AND 
Couutery Irems or Interest. 

Tue iron trade of the country has passed through ar important 

period of its history within the past few days. The longest partial 

strike of the operatives of which there is any record terminated on 

Saturday in favour of the men, same of whom have been out nearly 

five months. The strike has been the most successful that has hap- 

pened. The men have by it obtained a rise of wages when the demand 
for iron was not good; they have forced up prices to an unnatural 
height, and have secured a standard of prices which, it is more than 
likely, will now become the minimum rate. The masters have been 
shamefully beaten. All along they have declared that they could 
not afford to give the rise; and, especially, that they could not afford 
to give 1s. a ton advance unless they could get £1 a ton more for 
iron. Now, however, they have advanced iron 10s. a ton only, with 
scarcely any expectation of maintaining it, and they have given the 
men the price they ask. ‘This took place last Wednesday, at a 





Ironmasters’ Association, was held at the Swan Hotel, in Wolver- 
hampton. Last Saturday night the puddlers at two more works 
gave notice; and one of the works was the Caponfields, near 
Wolverhampton, the property of Messrs. Barker (the Chillington 
Iron Company). On the same night a puddlers’ meeting was held 
in that town, and on Monday night a still more numerously 
attended meeting (about 600 puddlers being present) was held in 
Westbromwich, where similar sentiments were expressed, all to 
maintain the strike and obtain the rise. At about the same time 
Messrs. Brown and Freer intimated to the chairman of the trade 
that the time was now come for decisive action to be taken, by 


vance of wages must be given or else there must be a lock-out. 
This seemed to be pretty much the sentiments of the other 
makers, whose works kept at a forced stand; but there 
was a decided leaning towards the giving of the advance rather 
than at this late period of the strike resort to a lock-out. In conse- 
quence it was proposed at the meeting that there should be a rise in 
finished iron declared at £1 per ton, and the wages advanced Is. a 
ton. To this large rise in iron the chairman and Mr. W. O. Foster, 
M.P., and Mr. George Barker, were the chief objectors, and it was 
ultimately resolved that an immediate rise of 10s. a ton should be 
declared, and the men be given the rise that they have been demand- 
ing. This done, of course the difficulty of the other hands (the mill 
and furnace men) came up. With these it was understood that 
every master was to make the best terms that he could. What, it 
was next urged, was to be done with the stone getters and the 
colliers, who would also require arise? ‘This question was con- 
sidered to have been prematurely raised, and its discussion was 
postponed till the necessity for discussing it could be no longer 
postponed. No one doubts but that period will be only 
a few days hence. The only hope that the rise in the price 
of iron can be maintained ‘is that in other districts where the 
wages for puddling is the same as in South Staffordshire, or lower 
(as in North and South Wales), will be compelled to follow the 
example of South Staffordshire, and give more wages. If a portion 
of the force of the competition of those districts should be taken off 
by these means, hopes are indulged in that the rise may be main- 
tained, but without it the state of the consuming market is not in the 
condition which would justify an advance. At present there are 
inquiriespressing upon the houses who aremaking that cannot possibly 
be met in time, and South Wales houses advanced prices of bars 
last Wednesday 5s. a ton, making them £6 17s. 6d. It is signifi- 
cant in favour of the Bessemer process, that many tyres for railway 
wheels are now being made by a leading house in this district who 
are using Bessemer ingots, that under the old régime would have 
been rolled at a noted house in Yorkshire, where the order books, 
we are assured, are by no meansin the crowded condition they were 
used to be. 

Pig makers are of course in the best spirits about the rise in prices 
of finished iron, and a return to selling at good prices is looked to by 
them as now setting in. 

The sentiments of the pnddlers referred to above can be pretty 
much gleaned from their remarks at recent meetings. A meeting 
of puddlers was held in Wolverhampton, on Saturday last, for the 
purpose of devising the best means for conducting the strike to a 
successful issue. The first speaker said that there were two ques- 
tions to be discussed: first, was it judicious to continue the strike in 
its present partial state, and for those in work to support, by liberal 
subscriptions, those who were struggling for their rights? Or, 
secondly, ought there to be throughout the whole district a general 
lock-out of all the puddlers? ‘he speaker thought that the second 
proposition was absurd, for while, in their present state, one part of 
the men in work could support those who were out on strike; but, 
if they were all to leave their work, they could not get subscriptions 
as they did at present. He contended that puddlers were not fairly 
remunerated for their labour, and urged the desirability of con- 
solidating the union which had been promoted for the purpose of 
protecting the men against the tyranny which it was attempted to 
exercise over them. Another speaker observed that the masters had 
said that they could not afford to give the advance asked for. He 
wished to show that such a statement was not correct. It was 
known that the ironmasters wanted to make the price of bar iron the 
standard of puddlers’ wages, instead of that of sheet iron, as here- 
tofore. In the list of prices of iron bars were quoted at £7 per ton. 
But that was no guide; for such quality of iron could be bought at 
some of the works belonging to the little masters for £6 ds., and 
penty at £6 10s. per ton, while the large manufacturers would not 
sell under £7, and many of them were getting £7 5s., and, in some 
instances, even £7 10s. It was evident that if the little masters could 
make iron for £6 5s. per ton, and still have enough profit to support 
themselves, the large firms, selling at £7 per ton, had a clear profit 
of 15s. per ton over and above the usual and ordinary gains. No 
one, then, could credit their statements when they said that they 
could not afford to advance the puddlers 1s. per ton upon their labour. 
A third speaker thought that all who knew the work of a puddler would 
agree that he was not justly paid for his labour. The masters had affirmed 
that if they could get £1 per ton upon the price of iron they would be 
willing to give the men an advance of 1s. per ton. The men kuew 
that they were fairly entitled to an advance at the present price of 
iron, and if it went up £1 per ton then they would not be satisfied 
With less than 2s. per tou advance. It had been alleged that the 
puddlers were driving the trade out of the district. That was a 
matter more material to the masters than to the men, and in the 
event of such a thing happening they (the masters) would feel it 
severely. What did it matter to a puddler if the iron trade in this 
district was transferred to another sixty or seventy miles away ? 
Why, there was a large number of them who could pack all the pro- 
perty they possessed in a carpet bag and follow after it. But what 
would become of the masters? They could not transplant a forge, 
with all its furnaces and buildings, such a distance. Another 
speaker said that he was in favour of a general strike, which was 
the only means of getting the advance. The next speaker said that 
he would not approve of a general strike, but would recommend that 
the men in work for those masters who supplied puddled bars to 
others whose men were at play should give notice that the bars 
should no longer be supplied. Another man thought that the 
supply of bars was very limited, and would, in a short 
time, a completely exhausted. The truth was, the large masters had 
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not the iron to part with. The banks and warehouses were fast 
getting clear of all the stock of puddled bars. After several others 
present had spoken upon the subject, the following resolution was 
moved and seconded :—“ That it is the opinion of this meeting that 
the strike sheuld be conducted in the same way as it has been here- 
tofore.’? An amendment was moved and seconded, that the strike 
should be general. Upon a division, only six votes were given in 
favour of the amendment, and the original resolution was carried by 
an overwhelming majority. It was then resolved that a levy of Is. 
per week should be made upon each member for the support of the 
men on strike. On Monday morning a meeting of the men who 
have not as yet joined the strike was held at Westbromwich. 
Between six and seven hundred persons were present to receive 
deputations from several works in the neighbourhood of Brierley 
Hill. After several speakers had addressed the meeting it was 
unanimously resolved to strenuously support the union, and to adopt 
measures to increase the contributions to the strike fund. 

We have to announce the death of the principal partner in one of 
the oldest firms engaged in the iron trade of the district of which 
we write. On the evening of Wednesday week last, Mr. William 
Bagnall, after only a few hours’ illness, died at his residence at Hamp- 
stead Hall. 

Relative to the general trades of this district we have to remark 
that the amount of business now doing in most of the departments 
fully reaches the average at thisseason of the year. In Birmingham 
almost the only trades In respect of which slackness is reported are 
the steel-pen, button, and jewellery branches, but even in these no 
very loud complaints are heard. In the other branches manufac- 
turers are,as a whole, well off for orders. ‘The brassfounders are 
just now well employed on account of the foreign demand; the 
metal-rollers, tube makers, wire-drawers, and hollow-ware manu- 
facturers are on at full time; and the metallic bedstead makers have 
little cause for complaint. In Wolverhampton and the locality idle 
machinery or workmen are just now the exception. Nogreat accu- 
mulation of orders can certainly be reported, butthe current demand 
is amply sufficient to prevent apprehension. Specifying the several 
departments, we may remark that the tin-plate workers are doing a 
fair amount of business; the lock-makers are in a similar position ; 
the casting trade is good; for railway fittings the demand is tolerably 
brisk: and the operatives at Walsall and Westbromwich are, 
generally speaking, in full work. 

The strike in the nail trade still continues, and is giving rise to 
many unpleasant and serioas circumstances. As an instance, we 
may mention that on Friday last, while a person was returning 
from the works of Messrs. Swindell and Co. wizh iron to make up, 
he was attacked by some of the men on strike, and before he could 
reach home was compelled to call in the aid of a number of 
policemen. On the same day another nailer was knocked down 
several times, and robbed of his nails. Such conduct as this, the 
men may be sure, will only recoil upon themselves; for let their 
plea for a rise Le never so good, employment of other than legiti- 
mate means to obtain that rise will in the end prove fruitless, 

The intelligence communicated in another part of this letter will, 
of course, suffice to stimulate operations in the coal trade, and in 
consequence to change its present dull aspect into one of a some- 
what brisker character. Prices are still well maintained. The 
following is the list :—Best thick coal 11s., common &s., lumps 7s,, 
and fine slack, 2s. 6d. per ton; heather coal 10s., lumps 7s., brooch 
coal, all one way, 8s. 6d., and kibbles 5s. 6d. per ton at the wharves 
west of Dudley. On the east side they range 1s. per ton higher, 
For white ironstone, gubbin, and blue flats, 14s. to 16s. per ton can 
now be obtained. 

“ Familiarity breeds contempt,” is a proverb which may often be 
most appropriately used in a sense of which it is tolerably certain 
that its author had at the time of its conception little or no idea. 
To a person living in a district in which the dangers cncountered 
by the miner in his hazardous occupation are only to be learnt from 
books, or form the groundwork of some marvellous story, any 
assertion that other than the utmost caution is ever observed in the 
working of a pit would seem almost incredible. But let the in- 
credulous stranger enter a mining district, and how greatly in this 
respect are his own ideas at variance with what is actually the case. 
Let him examine and well observe the conduct of many of the men 
who day after day grope and work in the impure and gaseous atmo- 
sphere of their ebony cellars—who are constantly in danger of being 
crushed by portions of the ponderous roofs above them, and who 
know that often the slightest exposure of a naked flame would 
probably lead to results the most disastrous, and to consequences the 
most dire, and what will be his conviction? Simply this, that 
the very men who, it might have been reasonably imagined, would, 
if only from selfish motives take every precaution to protect himself 
from the manifold dangers by which he is surrounded, is the very 
one by whom the greatest and strangest of recklessness is displayed. 
As we have before remarked, carelessness is the bane of management; 
and if the collier will not protect himself by strictly obeying 
the instincts of his own nature as well as the rules framed by men 
of experience, and enforced by a wise Legislature, he must take the 
resulting consequences, and consider himself fortunate in escaping 
an untimely death only to be subjected tolegal punishment. These 
remarks have been induced by a case which has recently come 
under our notice, and in which it was shown that the chartermaster 
of the Halesfield pit, near Madeley, after having a few mornings 
since gone the round of the works and become aware of the gas 
which had accumulated during the night—and after having caused a 
current to the bottom of the shaft—actually went into the works 
with a naked lighted candle, met the current of foul air in full 
volume, and, 2s might have been imagined, caused a fearful explosion 
by which he himself was killed and several! others severely burnt. 

On the evening of Thursday, the 13th inst., while a miner, of 
Wednesbury, was engaged iu blasting, some of the powder sud- 
denly exploded, and so badly shattered his hand that it was after- 
wards found necessary to amputate several of the fingers. 

At an inquest held on Friday last, upon the body of Philip Smith, 
a lad of thirteen, it was shown that on the previous Tuesday even- 
ing, while descending a pit, the skip in which he was had struck 
against the side of the shaft. He was, in consequence, thrown out, 
and received injuries of which he afterwards died. 

An important question to chartermasters was, a few days since, 
raised and decided at the Wellington police-court. A chartermaster 
named Bailey was charged with illegally employing women at a 
certain pit. His solicitor objected that. inasmuch as the defendant 
was not the owner of the pit, he could not be charged, and upon 
this ground the case was dismissed. On the same occasion a man 
named Cadman was charged, as chartermaster, with a similar 
offence, but as no evidence that the defendant was chartermaster 
could be adduced, this case was also dismissed. 

A meeting of the Midland Steam Boiler Inspection and Assurance 
Company was held at Wolverhampton, on Wednesday last, Mr. 
George Barker presiding. The engineer's report stated that, during 
the half-year ending June 30th last, particulars were obtained of 
371 boilers, with a view to proposal for inspection or assurance, 
which, with those before reported, made a total of 2,616. Proposals 
had been accepted, during the six months, for the inspection of 215 
and the assurance of 134, making together 349 boilers. The total 
number of builers under inspection up to June 30th was 619, and 
under assurance 500, making 1,119 boilers under the care of the com- 
pany. Thatnumber had now been increased to 1,184. The boilers were 
of the following descriptions:—Plain cylindrical, externally fired, 
670; furnace boilers, of various shapes, 235; Cornish or others, in- 
ternally fired, 126; low-pressure balloon or wagon-shaped, 88; 
total, 1,119. These boilers were employed as follows :—Colliery 
engines for pumping, 95; ditto for winding, 324; mills and forges, 
423 ; blast furnaces, 171; canals, water and gas works, 43; lathe 
engines, 22; clay mills, 22; saw mills, 7; rope works, 4; flour mills, 
3; locomotives, 2; stamping, 3; total, 1,119. All boilers had 

been subjected to the same careful inspection, and, wherever oppor- 
tunity could be given, they had been examined internally and in the 
flues. There had been made during the half-year 1,986 external, 163 
internal and337thoro h—inall2,486examinations,and both masters 

































and engine tenters had given every facility for these examinations. 
As the system of inspection became better known still greater 
benefit would, it was hoped, accrue to those who placed their boilers 
uuder the care of the company. Fifty-five reports had been sent to 
owners as to matters requiring attention, and the recommendations 
had been speedily carried out. Care had been taken to avoid causing 
needless trouble or expense. The chief points reported on had been 
as follow :—Alteration of shape from the insufficiency or want of 
proper stays, or from undue heating, or careless usage, or froar 
injury by accumulation of scurf, or blistering of plates. The 
strength of the shells of boilers was frequently found greatly 
diminished by inefficient repair, especially from the use of little 
narrow patches over cracks on the edges of plates, which might 
effectually prevent leaking for a time, but which leaves the plate 
little, if any, stronger than it would be with the crack untouched. 
Many of these patches have been found on a single plate, and 
they seldom last long, as they burn off because the water cannot 
reach them. Safety valves are very frequently found overweighted, 
either from inadvertence, or to prevent leaking when the valve 
requires “scouring.” These valves are of little use unless they are 
so adjusted as to lift freely at a few pounds above the ordinary 
working pressure, so as to give complete relief before the pressure 
can rise to an unsafe height. Much danger would be avoided if 
the practice were more cominon of having a valve near each engine, 
of sufficient size to let off as much steam as that engine usually 
takes, and within easy access of the man in charge to open when 
there is a “stand.” Safety valves are also sometimes overweighted 
to make an engine that is out of repair do its required work. At- 
tention having been called to this point in reports, has led to engines 
being worked with considerably less pressure of steam, thereby 
effecting great economy. essure gauges of all kinds are 
frequently found out of order and indicating falsely, but this is 
more often from unfair usage than from any defect in 
their principle or construction, They are sometimes placed 
on the steam pipes, and so close to the engine that they vibrate 
with very stroke, to the great injury of their delicate mechanism. 
Placed in this position they often give but an approximate indica- 
tion of the pressure in the boilers, because the steam has been 
drawn through long ranges of exposed pipes of small diameter. All 
gauges should be as near as possible to the boiler, so as to indicate 
the pressure at which the steam is “ raised,” not that at which it is 
used. A good gauge, kept in perfect repair, frequently applied to 
each boiler at taps placed for that purpose, and the safety valves 
adjusted by it, would often be a greater safeguard than gauges left 
constantly in exposed positions. Glass gauge tubes can seldora be 
kept in order in ironworks, being so liable to breakage. Floats are 
often universal, many boilers being fitted with two, but they are too 
frequently found working badly. Scurf is found in almost ail 
boilers in this district, varying in thickness and composition. 
Scurf is only of consequence on those parts of the boiler exposed to 
heat. Needless injury to plates and rivets is frequently caused by 
too vigorously chipping to get it off. The plates near the fire, 
however, cannot be kept too carefully cleaned. Blowpipes would very 
much mitigate the evils of scurfing if they were more frequently used, 
especially in plain cylinder boilers, and those with fire under them. 
Corrosion is seldom met with on the inside of boilers in this district, 
but is a most frequent cause of injury on the outside from the leak- 
ing of the steam pipes and fittings. Thinning of plates from this 
cause has been most frequently reported both above and beneath the 
brickwork, and in many cases toa dangerous extent. In all reports 
attention is called to anything that is observed to lead to injury or 
expense, as well as to anything causing present danger. There have 
been twenty-one explosions in various parts of the country since the 
beginning of 1863. Five of these had been personally examined 
and reported on by the engineer of this company. They were as 
follows :—A plain cylindrical boiler, with round ends, exploded from 
rupture over the fire, having been weakened by too frequent and 
inefficient repair, A breeches tube from the same cause; a plain 
cylinder, with round ends, from burning of plate over the 
fire owing to accumulation of scurf; a plain cylinder from over- 
heating through shortness of water; a two-tube internally fired 
from undue pressure.” (Signed) “ Edward B. Martin, en- 
gineer.” ‘The report of the directors was as follows : — 
‘’o the Shareholders of the Midland Steam Boiler Inspection and 
Assurance Company. — Gentlemen,—The directors have much 
pleasure in meeting you and reporting the success which has 
attended the operations of the company since its formation to the 
close of its first financial year. The accounts now exhibited show a 
balance of £317 9s. 8d. to the credit of revenue, and the directors, 
therefore, recommend the declaration of a dividend at the rate of 
5 per cent. per annum, free of income-tax, upon the amount paid 
upon the shares, calculated from the date at which the payments 
were made, This dividend will require £45 lls. 10d. for its 
payment, and it is proposed to carry £200 to a reserve fund, and to 
appropriate the balance to the reduction of the account for pre- 
liminary expenses. ‘The number of shares at present allotted is 
2,170, representing a subscribed capital of £21,700. The boilers 
now placed under the care of the company are 1,184, of which 619 
are only inspected, and 565 assured and inspected. The directors 
are happy to report that they have not been called upon to 
pay any money during the year in consequence of any accident 
to the boilers under their charge. The system of inspection 
arranged by the engineer gives great satisfaction to the owners of 
boilers, and las undoubtedly been productive of very good results ; 
and the directors hope that the advantages of this constant inspec- 
tion and supervision will be more extensively appreciated, and lead 
to increased business in future, of which they believe there is every 
prospect. These reports having been confirmed and adopted, the 
chairman remarked that the company was formed not so much with 
the idea of its becoming a great commercial success, as with the 
object of preventing the frequency of those fearful boiler explosions 
which frequently occasioned so great a loss of life. In this he 
trusted they would be successful ; for if boiler explosions were not 
to a greater extent, then, probably, the Government would appoint 
an official inspector, which might prove a very troublesome matter 
in the district. After a formal vote of thanks to the chairman, the 
meeting separated. 

At a meeting of the council of the Birmingham Chamber of Com- 
merce, held on Tuesday week last, Richard Spooner, Esq., M.P., 
was re-elected president for the ensuing year, and was also thanked 
for his past services. No special business was transacted, 
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The state of the Coventry ribbon trade has recently undergone | 


little alceration. If anything, it is slightly better. ‘ihe majority of 
the factory hands, however, are still out of work. The North War- 
wickshire Worsted, Woollen, Spinning, and Weaving Company is 
now fairly launched. Lord Leigh has accepted the chairmanship of 
the Board of Directors, and it is proposed to raise a capital of £25,000. 
This, there is little doubt, will be cone. 

At the annual meeting of the Stourbridge Railway Wagon Com- 
pany (Limited), on the 13th inst., it was resolved to pay out of the 
profits, a dividend of 7} per cent. for the year ending June 3¢th, 
1863, leaving a reserve of £785 1s. 5d., to be carried to next account. 

A useful invention comes from Marseilles. The frequent accidents 
which have happened from the spilling of the sparks and red hot 
cinders on railways have suggested an improvement in the cinder 
boxes of locomotives. The cinder box is now proposed to be 
closed entirely. 





Tue Ixptan Tevecrarn.—The sailing ships Kirkham and Assaye 
have moored alongside the wharf at Henley’s factory at North 
Woolwich, and have commenced shipping cargoes of electric wire 
for the Indian telegraph, to be landed in the Persian Gulf. 


Exrortation or Coats To Russta.—the exportation of coals to 
Russia has been very extensive and continues to be so. During the 
month of July, 82,529 tons of coal were exported from the north- 
eastern ports to Cronstadt. A high rate of freight has been paid, 
and the larger portion of the cargoes have been carried by British 
vessels. 


| Friday. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverroo.: Mersey Docks and Harbour Board: The Galway Steamers 
—Norrnern Marrers: The British Association: Exports from the 
Tyne: Four Steamers Launched Simultancously ; The Tyne Piers: 
Improvements in the Tees: West Hartlepool Harbour and Railway 
—Yorxsnine Ramways: Hull and Hornsea: South Yorkshire— 
Srare or Trape at Suerrrenp—Tre Great Ramway Com- 
panies: Continued Growth of Capital Accounts and Expansion 
of the Various Undertakings—Boier Exprosion at Sr. Heaven's 
—Muvnicipa, Improvemen Wigan: Leeds (Deodorisation of 
Sewage)—Scotuann: Busby Railway: The Pig Iron Trade. 








Tue Mersey Docks and Harbour Board had a long discussion at its 
last sitting in reference to applications from Messrs. Inman and Co., 
Messrs. Fletcher and Parr, and Messrs. Fernie Brothers, for addi- 
tional steamboat quay and shed accommodation. Mr. Boult said 
the board had had applications from three distinct companies for 
accommodation for their vessels, and stating that they wanted to 
receive and despatch three ships each per month. They had also 
before them an application from one of the large American companies 
for an extension of the accommodation, but the committee were very 
reluctantly compelled to decline the application, The applications 
were referred to the harbour-master for consideration; but it was 
more as a matter of form, he was sorry, than anything else, because 
they were quite satistied that the accommodation for those companies 
was exhausted on the Liverpool side, and unless some companies 
could be induced to take their business to Birkenhead the board 
would very shortly be in a position of the most serious embarrass- 
ment on the subject. If some of the firms could be induced to go to 
Birkenhead every facility would be given there to the different 
steamers, and he hoped they would succeedin showing that there was 
room for some of them there. Mr. Forwood said the question arose 
whether it might not be their duty to place all steamers on the same 
footing inthesame way that they placed sailing vessels in otherdocks. 
Mr. Laird, M.P., said he was nui ut all surprised atthe disinclination of 
parties to go to the Birkenhead docks, as the entrance was very in- 
sufficient, having a much less depth of water, and there had been 
great delay in completing the works on that side, which ought to 
have been finished long ago. The low-water basin, with a great 
depth of water, ought to have been done three years ago, and the 
Morpeth dock ought to have been filled some time since. It was 
not at all surprising that parties were unwilling to exchange a dock 
where they had a depth of 7ft. Gin. below the old dock sill for one 
where there was only five feet. He conceived it was their duty, 
having much space unoccupied, instead of talking of spending more 
money on this side of the water or anywhere else, to 
offer such facilities to any trade at the port or coming to the 
port as would induce them to occupy the vacapt berths. 
lf they could not do it in any other way they must ask for 
power to charge differential rates at the different docks, so 
that if parties chose to adopt the Prince's or other docks they 
must pay accordingly. They had adopted the principle with regard 
to vessels laying up, and he urged they should do so in the case 
under consideration. Mr. Smith maintained that everything chat 
could be done had been done, and it was no fault of the board 
whatever that the works had not besn completed. Impossibilities 
could not be done, and therefore, with those observations, he should 
pass over the old story of the complaint about the unfinished state 
of the Birkenhead works. Comirg events cast their shadows before 
them, and the inference he drew from what they had just heard 
from Mr, Laird was simply that the honourable gentleman did not 
now see that they were to get that trade at Birkenhead which he 
had always maintained there would be there—far beyond anything 
in Liverpool—and at that moment he was anticipating that they must 
take in ships at half rates ou a property which had cost about four 
millions. In the course of further discussion, the chairman (Mr. 
Rankine) said every act of his since he becameconnected with the board 
had been to endeavour to provide accommodation forevery description 
of trade wherever the parties wished to have it. He was desirous 
of forwarding the interest of Birkenhead to the greatest extent. Lf 
avy parties could be induced to go there he should certainly be in 
favour of their having sheds and other accommodation, and free 
from charges which were made on the Liverpool side. With 
regard to a difference in the rates, however, he thought there 
certainly might be a difficulty, inasmuch as it might be said 
by certain trades at the north end, where the land was obtained 
at a tithe of what it cost at Birkenhead, that they ought to 
be placed upon the some footing. Mr. Laird had alluded 
to the entrance to the Morpeth dock as not having the 
water which was to be had at the Liverpool side, but in 
the course of a very few weeks the entrance to the low- 
water basin would be completed, and there would then be on the 
inner sill 9ft. of water, whereas there was only 7ft. 9in. upon the 
deepest dock sill on this side the Canada lock. Mr. Laird, M.P., 
said the inner sill would only be 6ft, Gin. below the old dock sill, 
The engineer replied that the inner sill would be 9ft., and the outer 
sill 12ft., below the old dock sill. Mr. Laird said a vessel could 
not get in on the lowest tide, and the great advantage which they 
were going to offer in the Birkenhead docks was that a vessel could 
get in every day. ‘That would be the case when the northern 
entrance was open. He had no doubt that when they got 12it. of 
water there, vessels would be forced there instead of lying in the 
river as at present; and he thought it would be to the interest of 
the Trust to offer some facilities there until they could give the extra 
accommodation which had always been promised them. j 

The “ Galway line” seems rehabilitated, the Hibernia, Captain 
Leitch, having left the Mersey to re open the fortnightly service 
between Galway and New York and Boston. ‘The Hibernia having 
been re-built, is now a fine and commodious vessel. She will be 
followed by the Adriatic, Captain Nicholson, now lyinugin theextreme 
north dock, Liverpool. The other steamers of the line are the 
Anglia and Columbia, both of which have been re-built. These 
steamers will make Liverpool their head-quarters, calling on the 
outward and homeward passages at St. Johu’s, Newfoundland, and 
Galway. 

We will now turn to the north. A meeting of the local general 
cominittee for conducting the Newcastle meeting of the British 
Association for the Advancement of Science was held at the Literary 
and Philosophical Institute on Saturday. The Mayor, who presided, 
said the committee had had to make some alterations in the pro- 
gramme, the chief of which was that the second Wednesday was 
fixed for Sir William Armstrong’s gun experiments instead of 
‘hat was the only alteration of any moment. ‘They were 
now busily engaged in preparing for the regular progress from the 
arrival to the departure of the Association, as to excursions and 
meetings; and, seeing that they had various departments to deal 
with, and several gentlemen connected with manufactures and 
other objects to consult, their business required a great deal of consi- 
deration. The arrangements in connection with the Central Exchange 
for the conversazione were now in rapid progress, Messrs, Hancock 
having already commenced operations in that room, Mr, Glaisher 
was going to ascend in a baloon to continue his meteorological 
observations at high altitudes, and would probably give some 
account of his ascension, although the ascent was not made under 
the immediate auspices of the Association. The exports from the 
Tyne last week comprised 46,364 tons of coals, 2,608 tons of coke, 
and 15,304 ewt. of iron. These figures show an increase of 126 tons 
iu the shipments of coke, but a decrease of 529 tons in the shipments 
of coal, and of 3,831 cwt. in the shipments of iron. A great ship- 
building feat was achieved on the ‘lyne on Saturday, four vessels— 
representing an aggregate burthen of 4,100 tons—having been 
Jaunched simultaneously from the yard of Messrs. OC. and C. M. 
Palmer, of Willington and Jarrow. In the Jarrow yard a piece of 
machinery, beautifully finished, excited much interest. 1t was a 









machine for caulking deck seams, and is the invention of the energetic 
manager of the yard, Mr. John McIntyre. It stood on a platform re- 
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presenting portion of a ship’sdeck, and the machine was placed so as 
to show its mode of operating upon the seams. It is intended to form 
part of the collection of machinery to be on exhibition at the Central 
Exchange Newsroom during the visit of the British Association. The 
vessels destined to be launched together were the Europa, the 
Latona, the John McIntyre, and the No.1. The two former were 
in the Jarrow yard, and the two latter in the Willington yard. 
The Europa was the largest of the four. She is 250ft. long; 
breadth of beam, 32ft.; and depth of hold, 2?ft. Her tonnage, 
builders’ measurement, is 1,300; her engines are 150-horse power. 
She has been built for the firm of Rubbertino, of Genoa. Next in 
size is the John McIntyre, a vessel with a straight stem. Her 
length is 227ft.; breadth of beam, 32ft.; and depth of hold, 18ft. 
Gin. ; she is of 1,200 tons burthen, and her engines are of 100-horse, 
power. She has been built for Messrs. Corie and Sons, London. 
The third vessel, the Latona, is 206ft. long, by 28ft. breadth of beam, 
and 18ft. 6in. depth of hold; burthen, builders’ measurement, 800 tons 
and power of engines, 100 horses. She is ordered by Pickernell 
Brothers, of London, and is intended for the London and Italian 
trade. The last vessel of the four is the No. 1. Her length is 200ft., 
breadth of beam 28ft., and depth of hold 18ft.; her burthen is 
800 tons, and her engines are of 150-horse power. There is some 
mystery about her owners; probably the Confederates have some- 
thing to do with her. The whole four vessels are screws. The 
engines of the John McIntyre and the Latona are by Messrs. R. 
and W. Hawthorn, Newcastle; those of the Europa and the 
No. 1 by Messrs. Palmer, the firm having extensive engine 
fitting works under the management of Mr. Marshall. 








the requisite steps to protect the interests of this ccmpany, and they 

are glad to report that in both cases satisfactory arrang ts were 
made which rendered opposition to the passing of either of those 
bills unnecessary. The company’s traffic arrangements with adjoining 
companies are on an amicable and a mutually satisfactory footing. 
The directors have entered into an agreement with the London and 
North-Western Railway Company for repayment of the money 
#dvanced by them, and for the adjustment of all questions that 
might have arisen between the two companies. The board propose 
that proprietors of the Class A stock shall receive their arrears of 
interest up to 30th June, 1863 (as directed by the new Act), on the 
30th September next.” 

The Hull and Hornsea Railway Company, a small concern, which 
will doubtless soon be merged in the North-Eastern (by which the 
new line is to be worked), will hold its half-yearly meeting at Hull 
on Friday. The engineer (Mr. G. Coulthard) reports that since 
February the works on the line have advanced steadily towards 
completion, and the amount of earthwork now remaining to be 
executed is only trifling. The bridges are also nearly completed, 
and the line can be opened for traffic next month. It appears that 
the whole expenditure thus far has been rather below £50,000. The 
South Yorkshire Railway Company, at its half-yearly meeting, held 
at Doncaster on Saturday, agreed to raise £260,000 in 5 per cent. 
preference shares, and also to purchase the Barnsley Coal Railway 
at par. 

There is no great change in the aspect of business affairs at 
Sheffield. There is a moderately active demand for the chief 








In order | descriptions of local manufactures from most parts of Europe, the 


that the vessels might go off together toa minute, Mr. McIntyre | Russian and French markets being most influenced by the present 


had caused the manager of the Willington yard, Mr. William 


Clelland, to set his watch by his. On thesignal gun being fired at 4 p.m. | 


the John McIntyre was seen creeping on the ways, her motion every 
instant increasing in rapidity, until she finally plunged into the 
water. The Latona followed next, then the Europa, and finally the 


| state of political affairs. The last mails from India brought tolerable 
orders. Australia is still doing a fair business, and the demand 
from Canada is satisfactory. 

The capital accounts of the great railway companies go rollingon. 
The Great Eastern, which had only about £50,000 available for 





No. 1, the whole of the vessels being afloat in a very brief space. dividend on its ordinary stock at the half-yearly meeting yesterday 


After the launch, a great number of spectators paid a visit to the iron 
works of the firm, a little to the west of the Jarrow yard. In connec- 
tion with the ironworks are four blast furnaces, of great size. 


The | 


week, nevertheless determined to raise £1,114,000 in 5 percent. pre- 
| ference shares. The London and North-Western, which has certainly 
improved its position of late, also resorts to preference shares to the 


machinery for working them is on the same scale of magnitude, one of | tune of £2,197,000. The Midland wants £300,000 more for addi- 


the 

pret of the piston being 9ft. The ore which the furnaces operate 
upon is Hood from the Rosedale mines of the firm, and is carried | 
to the Tyne in their own screw steamers. The furnaces are tapped | 
twice a day. Formerly the firm had to purchase all the plates used | 
in the construction of their vessels of owes manufacturers, but ar- | 
rangements have recently been made by means of which they can | 
rely upon themselves for every article used in the yard. With this | 
object, extensive rolling mills have been erected not far from the | 
blast furnaces. They were in active operation on Saturday, and | 
those who gathered at that portion of tne works known as the plate 
mill saw rolled a plate 30ft.in length, 2ft. wide, and =~ thick. It | 
weiged three-quarters of a ton. When themassof heated iron cameout 
of the furnace, itwas about a yard long, by about a footand ahalf broad, 
and six oreight inches thick. The number of men employed by the 
firm in the shipbuilding yards, the ironworks, andin other ways on the | 
Tyne, is about 6,000. The River Tyne Commissioners held an | 
ordinary monthly meeting ‘agg sa week. The following report 
was read with respect to the Tyne piers:—“ The piers committee 
report that on the 28th ult. they received the report of Messrs. | 
Reed and Hosking, valuing Mr. Lawton’s plant at £13,362, which | 
amount was paid to Mr. Lawton the same date, and the plant, 
materials, workshop, &c , were given up to Mr. Messant, the resident 
engineer on the part of the Commissioners, on the three following 
days. Inavcordance with the resolution of the Commissioners, at their 
meeting on the 25th February, we ordered the necessary measures to 
be immediately taken for resuming the works on the north pier by 
employing workmen at daily wages. There was also submitted to 
us an offer from Messrs. Oldroyd and MarsLall for executing the 
works immediately required on the south pier, and the bases below 
low water of the north pier, with the Commissioners’ plant. We 
considered this proposal on the 6th inst., and as the prices appeared, 
in our opinion and that of the resident engineer, to be reasonable, 
it was decided to accept tie offer, the Commissioners retaining the 
power to terminate the agreement with the sub-contractors at any 
time on giving to them a month’s notice.” The report was adopted 
after a short discussion. ‘The time gun experiments were resumed 
yesterday week, at the office of the Electric Telegraph Company, 
on the Quayside, Newcastle. The Astronomer-Royal for Scot- 
land, Mr. Piazzi Smyth, had previously had the wires of the 
Electric Company led into the Royal Observatory on the Calton 
Hill, Edinburgh, which enabled bim to send signals direct 
from the Observatory to Newcastle. Mr. David Reid was as- 
sisted in the experiments by Mr. Alexander Wallace, assistant 
observer of the Royal Observatory. Mr. Reid had previously visited 
the Royal Observatory, and received instructions from Professor 
Smyth to act in place of Mr. N. J. Holmes, who was absent, and to 
register three signals sent from Edinburgh at Oh. 58m., Oh. 59m., 
1 p.m., and report the results. ‘The set of signals was received with 
perfect success, the deflections of the needle being fully 70 deg.— 
the extreme limitof the galvanometer. In the evening the experi- 
ments were repeated and with satisfactory success, no less than 
seventeen signals being received direct from Professor Piazzi Smyth 
at the Royal Observatory in Edinburgh notifying true Greenwich 
mean time. ‘The deflection of the galvanometer was particularly 
sensitive—even more so than in the forenoon, At a meeting of the 
‘Tees Conservancy Board last week the chief clerk reported that after 
surmounting a long series of difficulties, the Public Works Loan 
Commissioners had agreed to grant a loan of £30000 to be applied | 
towards the improvement of the navigation of the Tees. It was at | 
first decided to ask for a loan of £100,000, but it was found that the 
Conservancy Board could not give security to that amount, so 
their application was reduced to £30,000. 
however, that as the traflic increases and the dues become 
larger, the whole of the £100,000 will be obtained. 
to the liberality of the ironmasters in supplying slag to make the 
breakwater, and the easy terms of the agreement with the 
railway company for its conveyance, the Commissioners will 
be able to construct such works for £100,000 as would otherwise 
have cost them five or six times the amount. A cl ange for the 
better appears to be at last taking place in the affairs of the West 
Hartlepool Railway Company. The nett revenue for the year ending 
June 30th, 1863, was £108,290, against £72,898 in the corresponding 
period of 1861-62, The directors observe, in their report to be pre- 
sented to the half-yearly meeting on Monday :—“ The depression in 
the coal trade continues in undiminished force, and affects all the 
collieries in the district, and the mildness of the last winter has also 
greatly affected the demand for house coal. The loss on the work- 
ing of the company’s collieries during the half-year amounts to 
£7,702 0s. 2d. This portion of the company’s property will in 
future receive the special attention of the board, their time having 
hitherto been greatly absorbed in the arduous struggle to obtain the 
new Act. The whole of the company’s outlay upon the Cleveland 
Railway has been sanctioned by an Act of the last session, and this 
company ranks as shareholders to the extent of £125,000 in 
the Cleveland Company. The fi ial embarr t in which 
that company had become involved by the unwarranted issue 
of debentures has been overcome, and there is now a prospect 
that the line will be completed at an early period, and the capital 
made productive. The earnings on the limited portion of the line at 
present open are already more than equal to provide the interest on 
the existing debt of that company. The effect of the Cleveland Rail- 
way Act, combined with the company’s own Capital Act, is to relieve 
this company from all embarrassment in respect of former irregulari- 
ties, as regards both capital and expenditure; and its present sound 
financial position affords a guarantee to the trading interests and the 
public that the great natural advantages of the port of West Hartle- 
pool will now be fully developed. Bills having been introduced into 
Parliament last session for the amalgamation of the North-Eastern 
and Stockton and Darlington Railway Companies, and for increasing 
the powersof the Tees Conservancy Commissioners, the directors took 











It is probable, | 


Owing | 


iston cylinders in the engine-house being 9ft. in diameter, the | tional rolling stock, additional station and siding accommodation, 


and ale and corn stores at the London station. The gross traific, 
however, in the past half-year, amounted to £1,040,023, being an 
increase of £58,191, and the balance available for dividends was 
£373,661. Notwithstanding the continuance of the war in America, 
which affects so injuriously the trade of Lancashire, the traffic 
receipts of the Lancashire and Yorkshire for the past half year 
increased upon the mileage by the sum of £46,458 over the 
smount earned in the corresponding period of 1862. The estimate of 
requirements for extension and enlargement of stations, and for 
purchase of land, during the current half year, is £70,000. The 


| works on the Oldham, Rochdale, and Royton lines are completed. 


The construction of the new line from Salford to Victoria Station, 
and also the making of the branch to Dewsbury, have been let to 
responsible contractors upon reasonable terms. In the session of 
Parliament just concluded, the company has been successful. The 
bill authorising the London and North-Western and the Lancashire 
and Yorkshire Railway Companies to raise £50,000 each, for purposes 
connected with the North Union and the Preston and Wyre Railways, 


| has been passed. ‘The directors succeeded, in the month of March 


last, in closing an agreement with the North-Eastern Railway 
Company, by which they were enabled to withdraw the 
bill for making a new line in the Doncaster and Hull dis- 
trict, and this agreement has been confirmed by the Act of 
Parliament just passed authorising the North-Eastern Railway 
Company to make a line substantially identical with the one pro- 
posed. Under this agreement the traffic of the Lancashire and York- 
shire line will pass to and from Hull vid Goole upon advantageous 
terms, without any outlay of capital on the part of that company. 
The lines proposed in the interest of the Manchester, Sheffield, and 
Lincolnshire Company for extending their railway in the direction 
of Wakefield, have been rejected by Parliament; the bill of the 
West Riding and Grimsby Railway Company, authorising running 
powers over lines belonging to or worked by this company, was 
withdrawn; and of the five branches proposed by the Bradford, 
Waketield, and Leeds Railway Company, at Low Moor, at Leeds, at 
Ossett, from Wakefield to Notton, to meet the Barnsley coal rail- 
way, and the branch to Methley, two were withdrawn, two rejected, 
and one only, the branch to Methley, has been sanctioned by Parlia- 
ment, and this on condition that the Lancashire and Yorkshire 
Company, and the North-Eastern should have the option of becoming 
joint and equal owners with the promoters at any time within six 
months from the passing of the Act. As this line is only about 
five miles in length, is easy of construction, and passes through a 
rich coal district, the directors believe it will be to the interests of 
the proprietors to become joint owners of the undertaking. Mr. H. 
S. Thompson, M.P., in addressing the proprietors in the North- 
Eastern district on Friday, at the half-yeatly meeting at York, said, 
during the six months ending June 30, there had been an increase 
in the traffic receipts of £63,112, as compared with the 
corresponding half year of 1862, and no increase of divi- 
dend to the shareholders. That, however, was not an un- 
natural conclusion under the circumstances, and not likely to 
exercise any prejudicial influence on their property. The increased 
expenditure which had absorbed the extra earnings might be divided 
into three heads—working expenses, increased interest, and Govern- 
ment duty. Upwards of £11,000 had been devoted to the fund for the 
renewal of the permanent way, and the expenditure which had been 
incurred was necessary to the protitable working of the company’s 
lines. By obtaining the power to make new branches, they had 
secured to themselves, he did not hesitate to say, the best district in 
England, as there was no railway district so free from other lines 
coming into the heart of it. Whilst repelling attacks from without, 
| the directors had not been idle at home. They had been consolida- 
ting and improving their property by great amalgamations they had 
succeeded in carrying out, and which had proved greatly to the 
advantage of all parties. After two years of distress in the cotton 
districts, and a material reduction of traflic from that cause, what 
| was the result to the shareholders? Taking the last year, which was 
| the worst year they had for some time, and comparing it with 
| the best year, 1860, there was a reduction to the ordinary share- 
holders of 17s. 6d. per cent. per annum. He did not hesitate to 
say that the prospects of the company were never better. The 
| Great Northern expended on capital account during the past half- 
| year, £107,486. The increase in the revenue during the six months 
ending June 30, was £34,535, but the working charge increased to the 
| extent of £41,143, so that the nett available revenue actually fell off 
| to the extent of £6,905. The increase in the working charges is 
| attributed to the large amount paid in compensations jor 
injuries to passengers, while £15,000 has been charged towards 
the reduction of the permanent way debt. As regards the late 
Parliamentary campaign, a line from Spalding to March, 
promoted by the company, was passed by a committee of the House 
of Commons ; and the bill for a similar object promoted by the 
Great Eastern Company was rejected. The former bill subsequently 
passed the committee of the House of Lords, who, however, gave 
running powers over the linetothe Great Eastern Company for traffic to 
and from their system. The length of the line is nineteen miles, and 
the authorised share capital is £225,000. A bill for a line from Not- 
tingham into the Derbyshire coalfield was withdrawn before going 
into committee, the Midland Company having agreed to give this 
company access to the coalfield. This arrangement will, it is 
believed, be satisfactory to both companies, and it saves the cost of 
the new lines. A bill to empower the Great Northern Company to 
subscribe £220,000 towards the construction of the Stockport and 
Woodlew, Stockport and Timperley, Cheshire, Midland and West 
Cheshire Railways has also passed. The Manchester, Sheffield, and 
Lincolnshire Company take a similar interest in these undertakings, 
which are to be worked by the two companies on equal terms in all 
respects. This bill also authorises the company to raise the further 
sum of £500,000, with the usual proportion of borrowing powers, 














for the general purposes of the Great Northern Company. On the 
whole, the position of the Great Northern was not changed much, 
if at all, for the better during the last six months. 

A serious boiler explosion occurred yesterday week, at St. Helen’s, 
on the premises of Messrs. Doulton Brothers. At a few minutes before 
eight o'clock the engine was at work, grinding clay, whensuddenly one 
of the three boilers used on the premises burst witha terrific explosion, 
The boiler was about 30ft. long and 6ft. diameter. It was riven into 
several pieces, and one of them, probably the largest, was carried 
into the air, and passing over the pottery wall, alighted against a 
house occupied by an old woman, named Pye, in Pottery-street. A 
second portion of the boiler flew a distance of 50 yards in an opposite 
direction to Mrs. Pye’s house. The yard presented a confused spectacle, 
The flying débris had bruised and otherwise damaged the buildings 
and the boiler-house and sheds were a complete wreck. The boiler 
was a new one, and had only been down about six months, and 
as there is good reason to believe that it has exploded from want of 
— > is supposed that some of the valves were not in good work- 
ing order. 

The Wigan Town Council has resolved to apply for £50,000, to 
be expended in improvements under the Public Works Act. Of this 
sum £17,800 is to be employed in improving the streets of the town, 
and £32,200 in the extension of the waterworks. The land for this 
extension has all been purchased, and the local board will be ready to 
commence operations as soon as the loan is obtained. Steps are 
being taken to place the utilisation of the sewage of Leeds in the 
hands of a company formed for carrying out a plan propounded b 
Dr. Bishop. The policy is to be tried in the first instance in the north 
and north-east districts ofthe town. In these localities experiments 
on a large scale—which it is said will involve an outlay of £7,0V00— 
will be conducted ; but the ratepayers will not be called upon to bear 
any larger expense than that at present incurred in cleansing the 
ashpits. The company will reimburse themselves by the sale of the 
manure after it is deodorised on Dr. Bishop’s plan ; and if the experi- 
ments in the north and north-east should be successful, it is not im- 
probable that the area of sanitary improvement will be extended to 
the whole township, involving an estimated outlay of £35,000, which 
will also be borne by the company. 

With reference to Scottish matters, it appears from the proceedings 
at the half-yearly meeting of the Busby Railway Company that the 
works are now under contract and are to be completed by December 
31, 1864. Mr. Coupe is contractor. The shipments of Scotch pig 
iron during the first seven months of this year have amounted to 
350,395 tons, as compared with 336,207 tons in the corresponding 
period of 1862, 353,974 tons in the corresponding period of 1861, and 
310,504 tons in the corresponding period of 1860. The trade seems 
thus to have maintained itself well this year on the whole. 





METAL MARKET. 


Tue Metal Market is dull, and but few extensive sales reported. 

Rais.—The demand is good, and the leading works are well supplied 
with orders at £5 17s. 6d. to £6 per ton. 

Scorcu Pie [kon dull of sgle. The quotations are as follow :— 

Mixed Nos. Warrants, Buyers at 533. 3d.; Sellers at 53s. 6d. 

No. 1 G.M.B. 52s, 6d. ; 53s. Od. 

» 3 do. pe s Od.5 os 52s. 6d. 
Gartsherrie, 57s. 6d. ; Coltness, 57s. 6d. ; Calder, 54s. 6d. ; Glengarnock, 54s, 

Coprer.—But little inquiry. Cake and Tile is marked £95 ; Sheet and 
Sheathing £102 per ton. 

Tin.—The reduction in price has not improved the consumption. The 
prices are:—Bar, £116; block, £115; refined, £120; Banca, £120; 
Straits, £116 per ton. 

‘Tin PuatEs less active. Charcoal 27s., coke 22s. 6d. per box. 

Leap.—Flat market, at £20 English, Spanish £19 per ton. 

SpPELTER.—A small business at £18 per ton. 


” ” 


MoateE AnD Co. 
65, Old Broad-street, London, 20th August. 1863. 


SCOTCH IRON MARKET REPORT, 
No. 1 Gartsherrie 





8. d. 
58 3 £.0.b Glasgow, 
58 3 do, 


oo 1 Coltmess .. 2 
os LCalder§ .. « «o 55 6 do. 
» 1 GMB. oo of 53 3 do. 
o 3 Do. «2 oe of 53 0 do. 
M.Nos. Do. 2. i. 5. 53:0 ~~ do. 
e » ae. s. d. 
ash prompt .. .. 54 0 perton, 
= vind yee 1 mo. open oo oe 654 8 0. 
GiB” )2mos. ,, cc « 2S: 
eae Sw eo o 64 9 do. 
MANUFACTURED IRON, 
Bars,Govan ., « . «£7 5 0 less5 per cent. 
» Common eo ee «+ 612 6 less 4 per cent, 
a Common... .. 612 6 do, 
0. Bast «sc oo oo FS C do. 
Cramond Scrap Bars delivered 
ne eee 5 0 less 5 percent, 
Plates and Sheets, £9 0s. to £9 0 
Rails oo ce ce of ef 7 0 O 
Pipes ae oe oe oe oe 415 0 
Chairs .. ss oo oe 310 0 


GLasGow, 19th August, 1863. 
quiot. Usually at this season there is 
a good deal of speculation, and, idering the sound position of the trade, 
it is surprising that there is not a larger business doing in that direction, 
Jenene 4 oubt an increased business will be done towards the end of the 
month, 

Exports last week were 10,895 tons against 12,847 tons in the corre- 
sponding week of last year. 


Our Pig Iron market continues 





Suaw, Tuomson, AND Moore. 


PRICES CURRENT OF TIMBER. 









1862. 1863.1: 1862. | 1863. 
Perlad—4 248 £8 £6 Perlood— £%. 46% £8 £5. 
seeceeseeseseeld O13 0 14 015 0 Yel. pine, per reduced c. 
10 410 310 410 lst quality 17 018 0 17 01810 
410 3040 2nd do.. 11 012 0 11101210 
© 0) & 0 510 Archangel, yellow. 13 01310 13 135 10 
610, 510 610 St. Petersbg.yel... 111012 0 12 01210 
. 410) 310 4 0 Finland.... 9010 60 9 010 0 
. 0 0' 0 0 O O Meme .... -10 01 0 W015 0 
3 5 0} 310 5 0 Gothenburg, yel... 10 011 0 10 O11 0 
.3 610; 310 610 white 9 0 9130 810100 
+ | 310' 215 310 Gefle, yellow ....19101110 1 0 }1 lv 
+3 5 310' 3 0 3 5 Soderbamn... .. 9101010, 91010 10 
-3 03 5 3 0 4 5 Christiania, perO | 
+ 310 215 210 215 1a'ntty oy ot a 023 0 $1 0:40 
4 : : Z 4 v . 0 Ba co cc oof ellow 
0 0) Deck plank, Dow 
Hdpine0 00 0; 000 Ol pert aoe ty Ol 1d OWS 
Lathwood, Dants,fm510 610 519 610 Staves, per standard M | 
&, Peters.8 0 810) 8 UY 810) Quebec,pipe ....70 0 750 70 0 750 
Deals, per C., 12 ft. by 3 by 9 in, puncheon 18 0 200 16 0 ir g 
Quebec, wht.sprucel1510 1810 14 019 0 Baltic, 


crown 
St Jobmwhtsprucelé 01510 1310 1610 pipe $250 01600 150 0 1000 





BessemeR Raits.—The London and North-Western Railway 
report, referring to the maintenance of way, contains the following 
remarks :—Having regard to the unexpected rapidity with which it 
has been found necessary to relay some portions of the line, in 
order to meet efficiently the requirements of the postal and passenger 
communication with Ireland and Scotland, the board have increased 
the annual charge against revenue under the head of “Renewal of 
Road” account, from £137,000 to £160,000, dating from the 1st of 
January last. The directors have been making trial at various 
points of a new description of rail, made of steel, by Bessemer’s 
process. The results are important and satisfactory. Some 
of these rails were laid down at Rugby, Stafford, and Crewe 
in March, 1862, and are wearing well. In May, 1862, some 
were laid down at Camden parallel with the best description 
of iron rail. So severe was the test that the iron rails speedily gave 
way and had to be frequently removed worn out, while the steel 
rails continue to show little appearance of wear. Having regard 
to the importance of procuring the most efficient rail, so as to avoid 
the frequent renewal now found necessary on the main line and in 
the principal stations, the directors have deemed it expedient to 
adopt and substitute the steel rail to that extent at least ; and, having 
agreed with Mr. Bessemer as to the royalty to be paid for the use of 
his patent, they have made the needful arrangements at Crewe for 
the production of steel to the extent of 10,000 tons per annum. 








Ave. 28, 1863. 


THE ENGINEER. 








THE BRITISH ASSOCIATION. 
Txt following is the inaugural address delivered on the opening 
of the meeting of the British Association, on Wednesday, by Sir 
William G. Armstrong, president :— 


Gentlemen of the British Association,—I esteem it the greatest 
honour of my life that I am called upon to assume the office of your 
resident. In that capacity, and as representing your body, I may 
allowed to advert to the gratifying reception which the British 
Association met with on their former visit to this region of mining 
and manufacturing industry, and, as a member of the community 
which you have again honoured with a visit, I undertake to convey 
to you the assurance of a renewed and hearty welcome. A quarter 
of a century has elapsed since the Association assembled in this 
town, and in no former period of equal duration has so great a pro- 
been made in physical knowledge. In mechanical science, and 
especially in those branches of it which are concerned in the appli- 
cation of steam power to effect interchange between distant commu- 
nities, the progress made since 1838 has no parallel in history. 
The railway system was then in its infancy, and the great prob- 
lem of Transatlantic steam navigation had only received its 
complete solution in the preceding year. Since that time rail- 
ways have extended to every continent, and steamships have 
covered the ocean. These reflections claim our attention on 
this occasion, because the locality in which we hold our pre- 
sent meeting is the birthplace of railways, and because the coal- 
mines of this district have contributed more largely than any 
others to supply the motive power by which steam communication 
by land and water has been established on so gigantic a scale. 
The history of railways shows what grand results may have their 
origin in small beginnings. When coal was first conveyed in this 
neighbourhood from the is to the shipping-place on the I'yne, the 
pack-horse, carrying a burden of 3 cwt., was the only mode of 
transport employed. As svon as roads suitable for wheeled 
carriages were formed carts were introduced, and this first 
step in mechanical appliance to facilitate transport had 
the effect of increasing the load which the horse was 
enabled to convey from 3cwt. tol17cwi ‘he next improvement 
consisted in laying wooden bars oi ra -ttle wheels of the carts 
to run upon, and this was followed by th substitution of the four- 
wheeled wagon for the two-wheeled cart. By this further applica- 
tion of mechanical principles the original hcrseload of 3 cwt. was 
augmented to 42cwt. These were important results, and they were 
not obtained without the shipwreck of the fortunes of at least one 
adventurous man whose ideas were in advance of the times in which 
he lived. We read, in a record published in the year 1649, that 
‘one Master Beaumont, a gentleman of great ingenuity and rare 
parts, adventured into the mines of Northumberland with his 
£30,000, and brought with him many rare engines not then known 
in that shire, and wagons with one horse to carry down coal from 
the pits to the river, but within a few years he consumed all his 
money and rode home upon his light horse.” The next step in the 
progress of railways was the attachment of slips of iron to the 
wooden rails. ‘Then came the iron tramway, consisting of cast-iron 
bars of an angular section; in this arrangement the upright 
flange of the bar acted as a guide to keep the wheel on the track. 
The next advance was an important one, and consisted in 
transferring the guiding flange from the rail to the wheel; this 
improvement enabled cast iron edge rails to be used. Finally, in 
1820, after the lapse of about 200 years from the first employment of 
wooden bars, wrought iron rails, rolled in long lengths, and of 
suitable section, were made in this neighbourhood, and eventually 
superseded all other forms of railway. ‘hus, the railway system, 
like all large inventions, has risen to its present importance by a 
series of steps; and so gradual has been its progress that Europe 
finds itself committed to a gauge fortuitously determined by the 
distance between the wheels of the carts for which wooden rails were 
originally laid down. Last of all came the locomotive engine, that 
crowning achievement of mechanical science, which enables us to 
convey a load of 200 tons at a cost of fuel scarcely exceeding that of 
the corn and hay which the original packhorse consumed in convey- 
ing its load of 3 cwt. an equal distance. It was chiefly in this locaiity 
that the railway system was thus reared from earliest infancy to full 
maturity, and among the many names associated with its growth that 
of George Stephenson stands pre-eminent. In thus glancing at the 
history of railways, we may observe how promptly the inventive 
faculty of man supplies the device which the circumstances of 
the moment require. No sooner is a road formed fit for wheeled 
carriages to pass along than the cart takes the place of the pack- 
j no sooner is the wooden railway provided than the wagon 

is substituted for the cart ; and no sooner is an iron railway formed, 
capable of carrying heavy loads, than the locomotive engine is found 
ready to commence its career. As in the vegetable kingdom fit con- 
ditions of soil and climate quickly cause the appearance of suitable 
plants, so in the intellectual world fitness of time and circumstance 
promptly calls forth appropriate devices. The seeds of invention 
exist, asit were, in the air, ready to germinate whenever suitable 
conditions arise, and no legislative interference is needed tu insure 
their growth in proper season. The coalfields of this district, so 
intimately connected with the railway system, both in its origin and 
maintenance, will doubtless receive much attention from the Associa- 
tion at their present meeting. ‘To persons who contend that all 
geological phenomena may be attributed to causes identical in nature 
and degree with those now in operation the formation of coal 
must present peculiar difficulty. ‘The rankness of vegetation which 
must have existed in the carboniferous era, and the uniformity of 
Climate which prevailed almost from the poles to the equator, 
would seem to imply a higher temperature of the earth’s crust, and 
an atmosphere more laden with humidity and carbonic acid than 
exist in our day. But, whatever may have been the geological con- 
ditions affecting the origin of coal, we may regard the deposits of 
that mineral as vast magazines of power stored up at periods im- 
measurably distant for our use. The principle a conservation of 
force and the relationship now established between heat and motion, 
enable us to trace back the effects which we now derive from 
coal to equivalent agencies exercised at the period of its formation. 
The philosophical mind of George Stepheuson, unaided by theoreti- 
cal knowledge, rightly saw that coal was the embodiment of power 
originally derived from the sun. ‘hat small pencil of solar radiation 
which is arrested by our planet, and which constitutes less than the 
2000-millionth part of the total energy sent forth from the sun, 
must be regarded as the power which enabled the plants of the car- 
boniferous period to wrest the carbon they required from the 
oxygen with which it was combined, and eventually to deposit 
it as the solid material of coal. In our day, the re-union of 
that carbon with oxygen restores the energy expended in 
the former process, and thus we are enabled to utilise the 
power originally derived from the luminous centre of our 
planetary system. But the agency of the sun in originating coal 
does not stop at this point. In every period of geological history 
the waters of the ocean have been lifted by the action of the sun 
and precipitated in rain upon the earth. This has given rise to all 
those sedimentary actions by which mineral substances have been 
collected at particular localities, and there deposited in a stratified 
form with a protecting cover to preserve them for future use. ‘The 
phase of the earth’s existence suitable for the extensive formation 
of coal ap to have passed away for ever; but the quantity of 
that invaluable mineral which has been stored up throughout the 
globe for our benefit is sufficient (if used discreetly) to serve the 
purposes of the human race for many thousands of years. In fact, 
the entire quantity of coal may be considered as practically inex- 
haustible. Turning however to our own particular country, and 
contemplating the rate at which we are expending those seams of coal 
which yield the best quality of fuel,and can be worked at the least 
expense, we shall find much cause for anxiety. Tbe greatness of Eng- 
land much depends upon the superiority of her coal and the cheapness 
and quality over that of other nations; but we have already drawn 
from our choiest mines a far larger quantity of coal than has been 
taiged in all other parts of the world put together, and the time is not 





remote when we shall have to encounter the disadvantages of in- 
creased cost of working and diminished value of produce. Esti- 
mates have been made at various periods of the time which would 
be required to produce complete exhaustion of all the accessible coal 
in the British islands. These estimates are extremely discordant ; 
but the discrepancies arise, not from any important disagreement as 
to the available quantity of coal, but from the enormous difference 
in the rate of consumption at the various dates when the esti- 
mates were made, and also from the different views which 
have been entertained as to the probable increase of consump- 
tion in future years. The quantity of coal yearly worked from 
British mives has been almost trebled during the last twenty 
years, and has probably increased tenfold since the com- 
mencement of the present century; but as this increase has 
taken place pending the introduction of steam navigation 
and railway transit, and under exceptional conditions of mavufac- 
turing development, it would be too much to assume that it will con- 
tinue to advance with equal rapidity. The statistics collected by 
Mr. Hunt, of the Mining Records Office, show that at the end of 1861 
the quantity of coal raised in the United Kingdom had reached the 
enormous total of 86,000,000 tons, and that the average annual 
increase of the eight preceding years amounted to 2% millions of 
tons. Let us inquire, then, what will be the duration of our coal- 
fields if this more moderate rate of increase be maintained. By com- 
bining the known thickness of the various workable seams of coal, 
and computing the area of the surface under which they lie, it is easy 
to arrive at an estimate of the total quantity comprised in our coal- 
bearing strata. Assuming 4,000ft. as the greatest depth .t which it 
will ever be possible to carry on mining operations, and rejecting 
all seams of less than 2ft. in thickness, the entire quantity of avail- 
able coal existing in these islands has been calculated to amount to 
about 80,000 millions of tons, which, at the present rate of con- 
sumption, would be exhausted in 930 years, but with a con- 
tinued yearly increase of 2} millions of tons, would only last 212 
years. It is clear that long before complete exhaustion takes place 
England will have ceased to be a coal-producing country on an ex- 
tensive scale. Other nations, and especially the United States of 
America, which possess coal-fields thirty-seven times more extensive 
than ours, will then be working more accessible beds at a smaller 
cost, and will be able to displace the English coal from every 
market. The question is, pot how long our coal will endure before 
absolute exhaustion is effected, but how long will those particular 
coal-seams last which yield coal of a quality and at a price to 
enable this country to maintain her present supremacy in manufac- 
turing industry. So far as this particular district is concerned, it is 
generally admitted that 200 years will be suflicient to exhaust the 
principal seams, even at the present rate of working. If the pro- 
duction should continue to increase as it is now doing, the duration 
of those seams will not reach half that period. How the case may 
stand in other coal-mining districts 1 have not the means of ascer- 
taining ; but, as the best and most accessible coal will always 
be worked in preference to any other, I fear the same rapid 
exhaustion of our most valuable seams is everywhere taking 
place. Were we reaping the full advantage of all the coal 
we burnt, no objection could be made to the largeness of 
the quantity, but we are using it wastefully and extravagantl 

in all its applications. It is probable that fully one-fourt 

of the entire quantity of coal raised from our mines is used in the 
production of heat for motive power; but, much as we are in the 
habit of admiring the powers of the steam engine, our present know- 
ledge of the mechanical energy of heat shows that we realise in that 
engine only a small part of the thermic effect of the fuel. That a 
pound of coal should, in our best engines, produce an effect equal to 
raising a weight of a million pounds a foot high is a result which 
bears the character of the marvellous, and seems to defy all further 
improvement. Yet the investigations of recent years have demon- 
strated the fact that the mechanical energy resident in a pound of 
coal, and liberated by its combustion, is capable of raising to the 
same height ten times that weight. But, although the power of our 
most economical steam-engines has reached, or perhaps somewhat 
exceeded, the limit of a million pounds raised a foot high per pound of 
coal, yet, if we take the average effect obtained from steam engines 
of the various constructions now iu use, we shall not be justified in 
assuming itat more than one-third of that amount. It follows, therefore, 
that the average quantity of coal which we expend in realising a 
given effect, by means of the steam engine, is about thirty times 
greater than would be requisite with an absolutely perfect heat- 
engine. The causes which render the application of heat so un- 
economic in the steam engine have been brought to light by the dis- 
covery of the dynamical theory of heat; and it now remains for 
mechanicians, guided by the light they have thus received, to devise 
improved —_— methods of converting the heat of combustion 
into available power. Engines in which the motive power is excited 
by the communication of heat to fluids already existing in the 
aériform condition, as in those of Stirling, Ericsson, and Siemens, 
promise to afford results greatly superior to those obtained from the 
steam engine. ‘bey are all based upon the principle of employing 
fuel to generate sensible heat, to the exclusion of latent heat, which 
is only another name for heat which has taken the form of un- 
profitable metion among the particles of the fluid to which it is 
applied. They also embrace what is called the regenerative prin- 
ciple—a term which has, with reason, been objected to, as ‘al wom 
a restoration of expended heat. Tho so-called “regenerator” is a con- 
trivancefor arresting unutilised heat rejected by the engine, andcausing 
it to operate in aid and consequent reduction of fuel. It is a common 
observation that, before coal is exhausted, some other motive agent will 
be discovered to take its place, and electricity is generally cited as the 
coming power. Electricity, like heat, may be converted into mo- 
tion, and both theory and practice have demonstrated that its 
mechanical application does not involve so much waste of power 
as takes place in a steam engine; but, whether we use heat or elec- 
tricity as a motive power, we must equally depend upon chemical 
affinity as the source of supply. The act of uniting to form a 
chemical product liberates an energy which assumes the form of 
heat or electricity, from either of which states it is convertible into 
mechanical effect. In contemplating, therefore, the application of 
electricity as a motive power we must bear in mind that we shall 
still require to effect chemical combiuations, and, in so doing, so 
consume materials. But where are we to find materials to 
economical for this purpose as the coal we derive from the 
earth, and the oxygen we obtain from the air? The latter costs 
absolutely nothing ; and every pound of coal which, in the act of 
combustion, enters into chemical combination, renders more 
than 2}1b. of oxygen available for power. We cannot look to 
water asa practicable source of oxygen, for there it exists in the 
combined state, requiring expenditure of chemical energy for its 
separation of hydrogen. It is in the atmosphere alone that it can 
be found in that free state in which we require it, and there does 
uot appear to me to be the remotest chance, in an economic point of 
view, of being able to dispense with the oxygen of the air as a 
source either of thermodynamic or electrodyuamic effect. But to 
use this oxygen we must consume some oxidisable substance, and 
coal is the cheapest we can procure. ‘There is another source of 
motive power to which I am induced to refer, as exhibiting a further 
instance in which solar influence affords the means of obtaining 
mechanical effects from inanimate agents. I allude to the power of 
water decending from heights to which it has been lifted by the 
evaporative action of thesun. To illustrate the great advantage of 
collecting water for power in elevated situations { may refer to the 
waterworks of Greenock, where the collecting reservoirs are 
situated at an elevation of 512ft. above the river Clyde. The 
daily yield of these reservoirs is said to be nearly 100,000 
tons ob water, which is derived from the rainfall on an area 
of 5,000 acres. ‘The power obtainable from this quantity 
and head of water is equal to that of a steam engine of 
about 2,000-horse power, and the whole effect might be 
realised on the margin of the river by bringing down 
the water in a pipe of sufficient capacity, aud causing 
it to act as a column on suitable machinery at the foot of the 
descent. But the hydraulic capabilities of the Greenock reservoirs 





sink into insignificance when compared with those of other localities, 
where the naturally-collected waters of large areas of surfaco 
descend from t elevations in rapid rivers or vertical falls. 
Alpine regions abound in falls which, with the aid of artificial works 
to impound the surplus water and equalise the supply, would yield 
thousands of horse-power ; and there is at least one great river in 
the world which in a single plunge developes suflicient power to 
carry on all the manufacturing operations of mankind if concentrated 
in its neighbourhood. Industrial populations have scarcely yet 
extended to those regions which afford this profusion of motive 
power, but we may anticipate the time when these natural falls will 
be brought into useful operation. In that day the heat of the sun, 
by raising the water to heights from which to flow in these great 
rapids and cascades, will become the means of economising the 
precious stores of motive power which the solar energy, difierently 
directed, has accumulated at a remote period of geological history, 
and which when once expended may probably never be 
replaced. I have hitherto spoken of coal only as a source 
of mechanical power, but it is also extensively used for the 
kindred purpose of relaxing those cohesive forces which resist 
our efforts to give new forms and conditions to solid substances. 
In these applications, which are generally of a metallurgical nature, 
the same wasteful expenditure of fuel is everywhere observable. In 
an ordinary furnace employed to fuse or soften any solid substance, 
it is the excess of the heat of combustion over that of the body 


heated which alone is rendered available for the purpose intended; 
the rest of the heat, which in many instances constitutes by far the 
greater proportion of the whole, is allowed to escape uselessly into 
the chimney. The combustion also in common furnaces is so im- 
perfect that clouds of powdered carbon, in the form of smoke, 
envelope our manufacturing towns, and gases, which onght to be 


completely oxygenised in the fire, pass into t. > air with two-thirds 
of their heating power undeveloped. Some remedy for this state of 





things we may hope is at hand in the gas regenerative furnaces 
recently introduced by Mr. Siemens, In these furnaces the rejected 
heat is arrested* by a so-called “ regenerator,” as in Stirling's air- 
engine, and is communicated to the new fuel before it enters the 
furnace. The fuel, however, is not solid coal, but gas previously 


evolved from coal. A stream of this gas raised to a high temperature 
by the heat of combustion is admitted into the furnace, and there meets 
a stream of atmospheric air also raised to a high temperature by the 
same agency. In the combination which then ensues the het 
evolved by the combustion is superadded to the heat previously 
acquired by the gases. Thus, in addition to the advantage of 
economy, a greater intensity of heat is attained than by the com 
bustion of unheated fuel. In fact, as the heat evolved in tio 
furnace, or so much of it as is not communicated to the bodics 
exposed to its action, continually returns to augment the effect of 
the new fuel, there appears to be no limit to the temperature 
attainable, except the powers of resistance in the materials of which 
the furnace is composed. With regard to smoke, which is atonee a 
waste and a nuisance, having myself taken part with Dr. Richardson 
and Mr. Longridge in a series of experiments made in this neigh- 
bourhood in the years 1857-58, for the purpose of testing the practi- 
cability of preventing smoke in the combustion of bituminous coal 
in steam engine boilers, 1 can state with perfect contidence tit, 
so far as the raising of steam is concerned, the production of 
smoke is unnecessary and inexcusable. ‘The experiments to 
which I refer proved beyond a doubt that by an easy method 
of firing, combined with a due admission of air and a proper arrange- 
ment of fire-grate, not involving any complexity, the emission of 
smoke might be perfectly avoided, and that the prevention of smoho 
increased the economic value of the fuel, and the evaporative power 
of the boiler. As a rule, there is more smoke evolved from the fires 
of steam engines than from any others, and it is in these fires that 
it may be most easily prevented. But in the furnaces used for most 
manufacturing operations the prevention of smoke is much more 
difficult, and will probably not be effected until a radical change is 
made in the syrten of applying fuel for such operations. Not less 
wasteful and extravagant is our mode of employing coal for domestic 
urposes. It is computed that the consumption of coal in dwelling- 
Comes amounts in this country to a ton per head per annum of tie 
entire population: so that upwards of 29,000,000 tons are annually 
expended in Great Britain alone for domestic use. If any one will 
consider that 11b. of coal applied to a well-constructed steam 
engine boiler evaporates 101b. or one gallon of water, and if 
he will compare this effect with the insignificant quantity of 
water which can be boiled off in steam by 11b. of coal consumed in 
an ordinary kitchen fire, he will be able to appreciate the enormous 
waste which takes place by the common method of burning coal for 
culinary purposes. ‘I'he simplest arrangement to confine the hea 
and concentrate it upon the operation to be performed would suilice 
to obviate this reprehensible waste. So, also, in warming houses wo 
consume in our open fires about five times as much coal as will pro- 
duce the same heating effect when burnt in a close ané properly 
constructed stove. Without sacrificing the luxury of « visible fire, 
it would be easy, by attending to the principles of radiation anil 
convection, to render available the greater part of the heat which is 
pow so improvidently discharged into the chimney. These are 
homely considerations—too much so, perhaps, for an assembly lin» 
this; but I trust that an abuse involving a useless expenditure 
exceeding in amount our income tax, and capable of being 
rectified by attention to scientific principles, may not b> 
deemed unworthy of the notice of some of those whom | 
have the honour of addressing. The introduction of the Davy 
lamp was a great event iu the history of coal mining, not 
as effecting any great diminution of those disastrous accidents 
which still devastate every colliery district, but as a means of en- 
abling mines to be worked which, from: their greater explosive ten 
dencies, would otherwise have been deemed inaccessible. ‘Thus, while 
the Davy lamp has been of great benefit boil to the public aud th» 
proprietors of coal it has been the means of leading the miners into 
more perilous workings, and the frequency of accidents by explosion 
has in consequence not been diminished to the extent which was 
originally expected. The Davy lamp is a beautiful application of « 
scientific principle to effect a practical purpose, and with fair treat - 
ment its efficiency is indisputable; but where Davy lamps ar. 
entrusted to hundreds of men, and among them to many carek 
and reckless persons, it is impossible to guard entirely against gr 
negligence and its disastrous consequences. In coal mines, -where 
the most perfect system of ventilation prevails, and where proper 
regulations are, as far as practicable, enforced in regard to the use o! 
Davy lamps, deplorable accidents do occasjoually occur; and it 
impossible at present to point out what additional precautions woult 
secure immunity from such calamities. ‘Lhe only gleam of ameliv- 
ration is in the fact that the loss of life in relation to the quantity 0! 
coal worked is on the decrease, from which we may tier that 
it is also on the decrease, taken asa percentage on the number o! 
miner employed. ‘The increase of the earth's temperaiuro 
as we descend below the surface, is a subject which has been di.- 
cussed at previous meetings of the Jritish Association. | 
possesses great scientific interest as affecting the computed thick- 
ness of the crust which covers the molten mass, assumed ty 
constitute the iuterior portions of the earth, and it is also of grea: 
practical importance, as determining the depth at which it would be 
possible to pursue the working of coal and other minerals. ‘Tho 
deepest coal mine in this district is the Monkwearmouth Collic:y, 
which reaches a depth of 1,800ft. below the surface of the grounu, 
and nearly as much below the level of the sea. ‘The observed tem- 
perature of the strata at this depth agrees pretty closely with what 
has been ascertained in other localities, and shows that th 
increase takes place at the rate of 1 deg. i'ah. to about 
Guft. of depth. Assuming the temperature of subterranean 
fusion to be 8,000 deg., and that the increase of heat ai 
greater depths continues uniform (which, however, is by no means 
certain), the thickness of the film which separates us from 
the fiery ocean beneath will be about thirty-four miles, a thick- 
ness which may be fairly represented by the skin of a peach 
taken in relation to the body of the fruit which it covers. ‘he 
depth of 4,000ft., which has been assumed as the limit at which coal 
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could be worked, would probably be attended by an increase of heat 
exceeding the powers of human endurance. In the Monkwear- 
mouth colliery, which is less than half the depth, the temperature of 
the air in the workings is about 84 deg. Fab., which is considered to 
be nearly as high as is consistent with the great bodily exertion 
necessary in the operation of mining. ‘The computations, therefore, 
of the duration of coal would probably require a considerable 
reduction, in consequence of too great a depth being assumed as 
practicable. At the last meeting of the British Association in this 
town the importance of establishing an office for mining records 
was brought under the notice of the council by Mr. Sopwith, and 
nicasures were taken which resulted in the formation of the present 
Mining Records Office. The British Association may congratulate 
itself upon having thus been instrumental in establishing an office 
u which plaus of abandoned mines are preserved for the infor- 
‘uation of those who at a future period may be disposed to incur 
tie expense of bringing those mines again into operation, But 
more than this is required, Many of the inferior seams of coal cau be 
profitably worked only in conjunction with those of superior 
quality, and they will be entirely lost if neglected until the choicer 
liods be exhausted. Although coal is private property, its duration 
is a national question, and Government interference would be justi- 
ficd to enforce such modes of working as the national interests 
demanded. But to enable Government to exercise any supervision 
aud control a complete mining survey of all our coalfields should be 
made, and fall plans, sections, and reports, lodged at the Mining 
li-cords Office for the information of the Legislature and of the 
jtblic in general. Before dismissing the subject of coal it may be 
proper to notice the recent discovery by Berthelot of a new form of 
curburretted hydrogen possessing twice the illuminating power of 
ordinary coal-gas. Berthelot succeeded in procuring this gas by 
passing hydrogen between the carbon electrodes of a powerful battery. 
Dr. Odling has since shown that the same gas may be produced 
by mixing carbonic oxide with an equal volume of light carburetted 
hydrogen and exposing the mixture in a porcelain tube to an 
intense heat. Still more recently, Mr. Siemens has detected 
the same gas in the highly-heated regenerators of his furnaces. 
and there is now every reason to believe that the new gas will 
come practically available for illuminating purposes. Thus it is 
that discoveries which in the first instance interest the philosopher 
ouly almost invariably initiate a rapid series of steps leading to 
ilts of great practical importance to mankind. In the course of 
tie preceding observations I have had occasion to speak of the san 
13 the great source of motive power on our earth, and I must uot 
omit to refer to recent discoveries connected with that most glorious 
body. Of all the results which science has*producéd within the 
lust few years, none has been moret nexpected than that by which 
we are enabled to test the materials of which the sun is made, and 
prove their identity, in part at least, with those of our planet. The 
pectrum experiments of Bunsen and Kirchhoff have not only shown 
ll this, but they have also corroborated previous conjectures as the 
!uminous envelope of the sun. I have still to advert to Mr. Nasmyth’s 
remarkable discovery, that the bright surface of the sun is composed 
ofan aggregation of apparently solid forms, shaped like willow- 
ivaves or some well-known forms of Diatomaces, and inter- 
\.eing one another in every direction. The forms are so regular 
in size and shapo as to have led to a suggestion from one of 
our profoundest philosophers of their being organisms, pos- 
sibly even partaking of the nature of life; but, at all events, 
closely connected with the heating and vivifying influences of the 
sun. These mysterious objects, which, since Mr. Nasmyth discovered 
them, have been seen by other observers as well, are computed to be 
each not less than 1,000 miles in length and about 100 miles in 
breadth. ‘I'he enormous chasms in the sun’s_photosphere, to which 
we apply the diminutive term “spots,” exhibit the extremities of 
these leaf-like bodies pointing inwards, and fringing the sides of the 
cavern far down into the abyss. Sometimes they form a sort of 
rope or bridge across the chasm, and appear to adhere to one another 
by lateral attraction. [ can imagine nothing more deserving of the 
serutiny of observers than these extraordinary forms, The sym- 
pathy also which appears to exist between forces operating in the 
sun and magnetic forces belonging to the earth merits a continuance 
of that close attention which it has already received from the British 
\ssociation, and of labours sueh as General Sabine has with so much 
«bility and effect devoted to the elucidation of the subject. I 
may here notice that most remarkable phenomenon which 
was seen by independent observers at two different places 
on the Ist of September, 1859. A sudden outbursé of light, far 
exceeding the brightness of the sun’s surface, was seen to 
uke place, and sweep like a drifting cloud over a porticn of the solar 
face. ‘This was attended with magnetic disturbances of unusual 
intensity, and with exhibitions of aurora of extraordixary brilliancy. 
‘the identical instant at which the effusion of light was observed 
was recorded by an abrupt and strovgly marked deflection in the 
self-registering instruments at Kew. ‘lhe phenomenon as seen was 
probably ouly part of what actually took place, for the magnetic 
storm in the midst of which it occurred commenced before and con- 
tinued after the event. If conjecture be allowable in such a case, 
we may suppose that this remarkable event had some connection 
with the means by which the sun’s heat is renovated. Itis # reason- 
able supposition thatthe sun was at that time in the act of receiving 
* more than usual accession of new energy; and the theory which 
assigns the maintenance of its power to cosmical matter plunging 
into it with that prodigious velocity which gravitation would im- 
press upon it as it approached to actual contact with the solar orb, 
would afford an explanation of this sudden exhibition of inten- 
sitid light in harmony with the knowledge we have now 
attained that arrested motion is represented by equivalent 
heat. ‘Telescopic observations will probably add new facts 
to guide our judgment on this subject, and, taken in connection with 
observations on terrestrial magnetism, may enlarge and correct our 
viows respecting the nature of heat, light, anc electricity. Much as 
we have yet to learn respecting these agencies, we know sufficient to 
infer that they cannot be transmitted from the sun to the earth 
except by communication from particle to particle of inter- 
vening matter. Not that I speak of particles in the sense of the 
atomist. Whatever our views may be od te nature of particles, we 
must conceive them as centres invested with surrounding forces. 
We have no evidence, either from our senses or otherwise, of these 
centres being occupied by solid cores of indivisible incompressible 
matter essentially distinct from force. Dr. Young has shown that 
even in so dense a body as water, these nuclei, if they exist at all, 
must be so small in relation to the intervening spaces, that 100 
men distributed at equal distance over the whole surface of 
ngland would represent their relative magnitude and distance. 
What then must be these relative dimensions in highly rarified 
matter ? But why encumber our conceptions of material forces by 
this unnecessary imagining of a central molecule? If we retain the 
forces and reject the molecule, we shall still have every property we 
can recognise in matter by the use of our senses or by the aid of 
our reason. Viewed in this light, matter is not merely a thing 
subject to force, but is itself composed and constituted of force. 
The dynamical theory of heat is probably the most important 
discovery of the present century. e now know that each Fah. 
deg. of temperature in a pound of water is equivalent to a weight of 
772 1b. lifted one foot high, and that these amounts of heat and 
power are reciprocally convertible into one another, This theory of 
heat, with its vumerical computation, is chiefly due to the labours of 
Mayer and Joule, though many otber names, including those of 
Thomson and Rankine, are de ervedly associated with its develop- 
meut, I speak of this discovery as one of the present age because 
it has been established in our time; but if we search back 
for earlier conception of the identity of heat and motion, 
we shall find (as we always do in such cases) that similar 
ideas have been held before, though in a clouded and undemon- 
strated form. In the writings of Lord Bacon we tind it 
stated that heat is to be rded as motion and nothing 
else. In dilating upon this subject, that extraordinary man 
shows that he had grasped the true theory of heat to the utmost 
extent that was compatible with the state of knowledge existing in 








his time. Even Aristotle seems to have entertained the idea that 
motion was to be considered as the foundation, not only of heat 
but of all manifestations of matter; and, for aught we know, still 
earlier thinkers may have held similar views. The science of 
gunnery, to which I shall make bat slight allusion on this occasion, 
is intimately connected with the dynamical theory of heat. When 
gunpowder is exploded in a cannon, the immediate effect of the 
affiuities by which the materials cf the powder are caused to enter 
into new combinations is to liberate a force which first appears as 
heat, and then takes the form of mechanical power communicated 
in part to the shot and in part tothe products of explosioa which 
are also propelled from the gun. The mechanical force of the 
shot is reconverted into heat when the motion is arrested by 
striking an object, and this heat is divided between the shot 
and the object struck, in the proportion of the work done or 
damage inflicted upon each. ‘These considerations recently led 
me, in conjunction with my friend Captain Noble, to determine 
experimentally, by the heat elicited in the shot, the Joss of 
effect due to its crushing when fired against iron plates. Joule’s 
law, and the known velocity of the shot, enabled us to compute the 
pumber of dynanical units of heat representing the whole mechani- 
cal power in the projectile, and by ascertaining the number of units 
developed in it by impact, we arrived at the power which took 
effect upon the shot instead of the plate. ‘These experiments showed 
au enurmous absorption of power to be caused by the yielding 
nature of the materials of which projectiles are usually formed; 
but further experiments are required to complete the inquiry. 
While speaking of the subject of gunnery, I must pay a_pass- 
ing tribute of praise to that beautiful instrament invented and 
perfected by Major Navez, of the Belgian Artillery, for 
determining, by means of electro-magnetism, the velocity of 
projectiles. This instrument has been of great valve in 
recent investigations, and there are questions atiecting pro- 
jectiles which we can only hope to solve by its assistance. 
Experiments are still required to clear up several apparently 
anomalous effects in gunnery, and to determine the con- 
ditions most conducive to efficiency, both as rezards attack 
and defence. It is gratifying to see our Government acting in 


accordance with the enlightened principles of the age, by carrying | 


on scientific experiments to arrive at kuowledge, which, in the arts 
of war, as well as in those of peace, is proverbially recognised as the 
true source of human power. Professor Tyndall's recent disco- 
veries respecting tne absorption and radiation of heat by vapours 
and permanent gases constitute important additions to our know- 
ledge. ‘The extreme delicacy of his experiments, and the 
remarkable distinctness of their results, render them beautiful 
examples of physical research. They are of great value as afford- 
ing further illustrations of the vibratory actions in matter which 
constitute heat; but it is in connection with the science of meteo- 
rology that they chiefly command our attention. From these 
experiments we learn that the minute quantity of water suspended 
as invisible vapour in the atmosphere acts as a warm clothing 
to the earth. ‘he efficacy of this vapour in arresting heat is, 
in comparison with that of air, perfectly astounding. Although the 
atmosphere contains, on an average, but 1 particle of aqueous vapour 
to 200 of air, yet that single particle absorbs thirty times as much 
heat as the collective 200 particles of air. Remove, says Professor 
Tyndall, for a single summer night, the aqueous vapour 
from the air which overspreads this country, aud you would 
assuredly destroy every plant incapable of bearing extreme cold. 
The warmth of our fields and gardeus would pour itself unrequited 
into space, the sun would rise upou an island held fast in the grip of 
frost. Many meteorological phenomena receive a feasible explana- 
tion from these investigations, which are probably destined to throw 
further light upon the functions of our atmosphere. Few sciences 
have more practical value than meteorology, aud there are few of 
which we as yet know so little. Nothing would contribute more to 
the saving of life and property, and to augmenting the general 
wealth of the world, than the ability to foresee with certainty im- 
pending changes of the weather. At present our means of doing so 
are exceedingly imperfect, but, such as they are, they have been 
employed witn considerable effect by Admiral Fitzroy, in warning 
mariners of the probable approach of storms. We hope that so good 
an object will be effected with more unvarying success when we 
attain a better knowledge of the causes by which wind and rain, heat 
and cold are determined. The balloon explorations, conducted with so 
much iutrepidity by Mr. Glaisher, under the auspices of the British 
Association, may perhaps in some degree assistineulightening us upon 
these important subjects. We have learnt from Mr. Glaisher’s obser- 
vations that the decrease of temperature with elevation does not 
follow the law previously assumed of 1 deg. in 300ft, and that, in 
fact, it follows no definite law at all. Mr. Glaisher appears also to 
have ascertained the interesting fact that rain is only precipitated 
when cloud exists in a double layer. Raindrops, he has found, 
diminish in size with elevation, merging into wet mist, and ul-i- 
mately into dry fog. Mr. Glaisher met with snow for a mile in 
thickuess below rain, which is at variance with our pre-conceived 
ideas. He has also rendered goud service by testing the efficiency 
of various instruments at heights which cannot be visited without 
personal danger. ‘The facility now given to the transmission of in- 
telligence and the interchange of thought is one of the most remark- 
able features of the present age. Cheap and rapid postage to all 
parts of the world; paper and printing reduced to the lowest pos- 
sible cost; electric telegraphs between vation and nation, town 
and town, and now even (thanks to the beautiful inventions 
of Professor Wheatstone) between house and house — all 
contribute to aid that commerce of ideas by which wealth 
aud knowledge are augmented. But while so much facility 
is given to mental communication by new measures and new 
inventions, the fundamental art of expressing thought by written 
symbols remains as imperfect now as it has been for centuries past. 
It seems strange that while we actually possess a system of short- 
hand by which words can be recorded as rapidly as they can be 
spoken, we should persist in writing a slow and laborious loughand. 
It is intelligible that grown-up persons who have acquired the 
present conventional art of writing should be reluctant to incur the 
labour of mastering a better system; but there can be no reasou 
why the rising generation should not be instructed in a method of 
writing more.in accordance with the activity of mind which now 
prevails. Even without going so far as to adopt for ordinary use a 
complete system of stenography, which it is not casy to acquire, 
we might greatly abridge the time and labour of writing by the 
recognition of a fewsimple signs to express the syllables which are 
of most frequent occurrence in our language. Our words are in a 
great measure made up of such syllables as com, con, tion, 
ing, able, ain, ent, est, ance, &c. ‘These we are now obliged to 
write out over and over again, as if time and labour expended 
in what may be termed visual speech were of no importance. 
Neither has our written character the advantage of distinctuess 
to recommend it; it is only necessary to write such a word 
as “minimum” or “ammunition” to become aware of the want 
of suffizient difference between the letters we employ. | refrain 
from eulargiug on this subject, because [ conceive that it belongs to 
social more than to physical science, although the boundary which 
separates the two is sufliciently indistinct to permit of my alluding 
to it in the hope of procuring for it the atteution which its impor- 
tauce deserves. Another subject of a social character which 
dewands our consideration is the much debated question of weights 
and measures. Whatever difference of opinion there may be as to 
the comparative merits of decimal and duodecimal division, there cau, 
at all events, be none as to the importance of assimilating the systems 
of measurement in different countries. Science suffers by the want 
of uniformity because valuable observations made in one country 
are in &@ great measure lost to another from the labour required to 
convert a series of quantities into new denominations. International 
commerce is also impeded by the same cause, which is productive of 
constant inconvenience and frequent mistake. It is much to be 
regretted that two standards of measure so nearly alike as 
the English yard and the French metre should not be 
made absolutely identical. The metric system has already 





been adopted by other nations besides France, and ig 
the only one which has any chance of becoming universal, 
We in England, therefore, have no alternative but to conform with 
France, if we desire general uniformity. The change might easily 
be introduced in scientific literature, and in that case it would 
probably extend itself by degrees among the commercial classes 
without much legislative pressure. Besides the adventage which 
would thus be gained in regard to uniformity, I am conviuced that 
the adoption of the decimal division of the French scale would be 
attended with great convenience, both in science and commerce. [ 
can speak from personal experience of the superiority of decimal 
measurement in all cases where accuracy is required in mechanical 
construction. In the Elswick Works, as well as in some other large 
establishments of the same description, the inch is adopted as the 
unit, and all fractional parts are expressed in decimals. No difficulty 
has been experienced in habituating the workmen to the use of this 
method, and it has greatly contributed to precision of workmanship, 
The inch, however, is too small a unit, and it would be advantageous 
tu substitute the metre, if general concurrence could be obtained, 
As to our thermometric scale, it was originally founded in 
error; it is also most inconvenient in division, and ought 
at once to be abandoned in favour of the centigrade scale, 
The recognition of the metric system and of the centi- 
grade scale by the numerous men of science composing the British 
Association would b2 a most important step towards effecting that 
universal adoption of the French standards in this country which, 
sooner or later, will inevitably take place; and the Association in its 
collective capacity might take the lead in this good work, by exclude 
ing in future all other standards from their published proceedings, 
The recent discovery of the source of the Nile by Captains Speke 
and Grant has solved a problem in geography which bas been a sub- 


| ject of speculation from the earliest ages. It is an honour to Eng- 





land that this interesting discovery has been made by two of her 
sons; and the British Association, which is accustomed to value 
every addition to knowledge for its own sake, whether or not it be 
attended with any immediate utility, will at once appreciate the 
importance of the discovery, and the courage and devotion by which 
it has been accomplished. ‘The Royal Geographical Society, 
under the able presidency of Sir Roderick Murchison, was 
chiefly instrumental in procuring the organisation of the 
expedition which has resulted im this great achievement, 
and the success of the Society's labours in connection with 
this aud other cases of African exploration shows how much good 
may be cffected by associations for the promotion of scientificobjects, 
The science of organic life has of Jate years been making great and 
rapid strides, and it is gratifying to observe that researches both in 
zoology and botany are characterised in the present day by great 
accuracy and elaboration. Investigations patiently conducted upon 
true inductive principles cannot fail, eventually to elicit the hidden 
laws which govern the animated world. Neither is there any lack 
of bold speculation contemporaueously with this painstaking spirit 
of inquiry. ‘The remarkable work of Mr. Darwin, promul- 
gating the doctrine of natural selection, has produced a pro- 
found sensation. The novelty of this ingenious theory, the 
eminence of its author, and his masterly treatment of the subject, 
have, perhaps, combined to excite more enthusiasm in its 
favour than is consistent with that dispassionate spirit 
which it is so necessary to preserve in the pursuit of 
truth. Mr. Darwin's views have not passed unchallenged, 
and the arguments both for and against have been urged 
with great vigour, by the supporters and opponents of the 
theory. Where good reasons can be shown on both sides of a 
question, the truth is generally to be found between the two 
extremes. In the present instance we may without difficulty sup- 
pose it to have been part of the great scheme of creation that natural 
selection suould be permitted to determine variations amounting 
even to specitic differences, where those differences were matters of 
degree; but when natural selection is adduced as a cause adequate 
to explain the production of a new organ not provided for in 
original creation, the hypothesis must appear to common appre- 
hensions toe be pushed beyond the limits of reasonable conjecture, 
The Darwinian theory, when fully enunciated, founds the pedigree 
of living nature upon the most elementary form of vitalised 
matter. One step further would carry us back, without greater 
violence to probability, to inorganic rudiments, and then we should 
be called upon to recognise in ourselves, and in the exquisite 
elaborations of the animal and vegetable kingdoms, the 
ultimate results of mere material forces left free to follow 
their own unguided tendencies. Surely our minds would in 
that case be more oppressed with a sense of the miraculous 
than they now are in attributing the wondrous things around 
us to the creative hand of a great presiding Intelligence. The 
evidences bearing upon the antiquity of man have been recently 


| produced in a collected and most logically-treated form by Sir 


Charles Lyell. It seems no longer possible to doubt that the 
human race has existed on the earth in a barbarian state for a period 
far exceeding the limit of historical record; but, notwithstanding 
this great antiquity, the proofs still remain unaltered that man is the 
latest as well as the noblest work of God. I will not run the risk of 
wearyiug this assembly by extending my remarks to other branches 
of science. In conclusion I will express a hope that when the time 
again comes round to receive the British Association in this town its 
members will find the interval to have been as fruitful as the 
corresponding period on which we now look back. The tendency 


| of progress is to quicken progress, because every acquisition in 





science is so much vantage ground for fresh attaiument. We may 


| expect, therefore, to increase our speed as we struggle forward; but 


however high we climb in the pursuit of knowledge we shall still 
see heights above us, and the more we extend our view the more 
conscious we shall be of the immensity which lies beyond. 








New Passencers Act.—On the 1st of October the Passengers 
Amendment Act passed in the late Session will take effect. A pas- 
senfer ship is to signify every description of sea going vessel, 
whether British or foreign, carrying upon any voyage to which the 
Passenger Act of 1855 extends more than 50 passengers, ora greater 
number of passengers than in the proportion of one statute adult to 
every 33 tons of the registered tonnage of such sbips, if propelled by 
sails, or than one statute adult to every 20 tons if propelled by steam. 
Horses and cattle may be carried in passenger ship under the condi- 
tions now prescribed, In case of a wreck or damage in or near the 
United Kingdom, passengers are to be provided with a passage by 
some other vessels, and are to be muintained in the meantime. 
Passengers can be removed from a damaged ship, and if they refuse 
to leave are to be liable to a penalty of 40s. or to one montu’s im- 
prisonment. Governors or consuls may seud on passengers if 
masters fail, and the expense to be recovered as a debt due to the 
Crown. 

An American 10-1x. Gux.—The Washington Republican says :— 
The breeching power of the 10-in. 30U-pouuder Parrott rifled gun, 
now about to be used against the brick walls of Fort Sumter, will be 
best understuod by comparing it with the ordinary 24-pouuder siege 
gun, which was the largest gun employed for breeching fortifica- 
tious during the Italian war. A 24-pounder round shot, which 
starts with a velocity of 1,625{t. per second, strikes an object at a 
distance of 3.500 yards with a velocity of about 300ft. per second 
The 10-in. rifle 300-pound shot has an initial velocity of 1,111ft. 
aud has afterwards a remaining velocity of 7Uuft. per second, at & 
distance of 3,500 yards. From well-kuown mechanical laws the 
resistance which these projectiles are capable of overcoming is equal 
to 33,700 lo, and 1,914,150 Ib., raised 1ft. in a second respectively. 
Makiug allowances for the difference of the diameters of these pro- 
jectiles, it will be found that their penetrating power will be as 1 to 
196. The penetration of the 24-pounder shot at 3,500 yards, in 
brickwork, is 62in. The penetration of the 10-in. projectile will, 
therefore, be between Git. and 7ft. into the same material. To use a 
more familiar illustration, the power of the 1U-iu. rifle shot, at the 
distance of 3,500 yards, may be said to be equal to that of the united 
blows of 200 sledge hammers, weighing 1UU Ib. each, falling from @ 
height of L0ft., aud acting upon a drill 10in. in diameter. 
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ON THE PROPORTIONS OF SHIPS OF LEAST 
SKIN RESISTANCE FOR A GIVEN SPEED 
AND DISPLACEMENT.* 

By W. J. Macqvorn RankINe. 


Tye author referred to a previous paper which he had read to 
the British Association in 1861, and in which he had stated the 
results of a theore ical investigation of the “skin resistance of 
ships, and verified those results by a comparison with those of 
experiments. In the course of that paper he had stated that the 
theory gives, for the proportion of length to breadth which pro- 
duces least skin resistance with a given displacement and speed, 
that of seven to one, nearly. : 

This is the case when the figures and proportions of the cross- 
sections are given, so that the draught of water bears a fixed pro- 

rtion to the breadth. But, when the draught of water bas a fixed 
absolute value, the theory gives a somewhat different result; for 
the proportion of length to breadth which produces the least skin 
resistance is found to increase as the draught of water becémes 

ower. 
= the following table of examples, L denotes the length, B the 
extreme breadth, H the draught of water; and the ratio WL B+H, 
which is the argument of the table, is computed as fullows:— 
VLB § Displacement in cubic feet 
= v 2 H® X co-efficient of fineness 4 * 

In the vessels to which these calculations are applicable, the 
cross-sections are supposed to be nearly rectangular, and the 
“co-efficient of fineness” is in general between 0°55 and 0°65. 


Example No. I. IL. Ill. IV. ¥. V1. 


VLEB_52 99 156 225 307 402 
H 
Sw 9 iu 2 
g=7..8 10 1 2 
B 7 
R= 2 35 S52 71 98 116 


The general agreement of these results with successful practice 
in shipbuilding is obvious. 


* Read to the British Association, August, 1S63. 





RAILWAYS AND CANALS IN INDIA. 


“Are canals and railways in India rival systems, aiming a 
common objects, and mutually destructive of each other’s success, 
or are they compatible and subsidiary to distinct ends?” is the 
question which has been raised by Colonel Cotton, and which, as he 
has answered in accordance with his own prepossessions, we Low 
propose to examine from another point of view. 

The gist of Colonél Cotton’s argument is as follows :—Railways 
serve for purposes of locomotion only; canals fulfil the same end, 
and also serve to enrich the country by irrigation. Railways cost, 
in round numbers, £15,000 a mile, canals from £1,000 to £1,400; 
the charge for carriage on the former is 1}d. per ton per mile, on 
the latter ;4,d.; and, finally, while the latter are so profitable as to 
yield an interest of from 12 to upwards of 100 per cent., the former, 
so far from paying their shareholders, saddle the country at large 
with a tax of something like two millions annually, in order to en- 
sure the shareholders an interest of 5 per cent. 

Now, at first sight, this is a very telling case, and even allowing 
a large margin for the inaccuracies of fact and estimate to which 
Colonel Cotton is so unfortunately prone, we admit that, so far as 
present experience has gone, the capital expended on canals bas 
yielded a larger interest than that on railways, although individual 
cases may be cited in which the results have been the opposite of 
those stated. But, in point of fact, the whole argument proceeds on 
the assumption of the question at issue. Ignoring the question of 
speed, and the distance of a passenger and mail traffic on the one 
hand, and on the other assuming that one and the same canal will 
serve for irrigation and transit, he proceeds to an easy conclusion in 
the manner we have summarised, 

Before we state our own view of the question of Rail versus Canal, 
we must, however, define more clearly than Colonel Cotton has 
done the things to be compared. For the reasons given in the pre- 
vious number of our journal, we reject as impracticable generally 
the idea of a canal that shall at once serve the purposes of irrigation 
and traffic: admitting that in certain peculiarly favoured districts, 
such as the Godavery Delta, the same caval may serve both ends, 
we utterly deny that such works cau be otherwise than exceptional; 
nor has Colonel Cotton brought forward a single fact in support of 
their general feasibility. We take as terms of comparison, on the 
one hand, railways calculated for high rates of speed, such as the 
main lines now in course of construction, and such as are contem- 
plated by Colonel Cotton in all his arzuments and calculations ; 
aud, on the other, canals of such dimensions and capabilities as the 
Kast Coast Canal of Madras; and we shall endeavour to show that, 
so regarded, the canal and railway systems, so far from being in 
antagonism, are both imperatively necessary for the developement 
and civilisation of the country. 

If we attempted to define in afew words the special uses of roads, 
canals, and railroads respectively, in such acountry as India, we should 
say, that roads are bestadapted to mere local traffic, canals to the trans- 
port of heavy and bulky goods, and railways to that of passengers, 
mails, and perishable cominodities, as well as of all those of small 
bulk in comparison to their value. Whatever may be asserted of 
the slowness and delays of our Indian railroads, these are defects 
which will be remedied by experience. We know what is the rate 
of canal travelling, not only in this country but in Europe and 
America, where it has received its fullest development; and we 
believe that from six to eight miles an hour is the utmost speed 
that can be maintained on canals, with light boats specially adapted 
to passenger traffic. The actual rate of travelling on Indian canals 
1s not more than from two to three miles an hour, frequently less. 
On the other hand, the train which leaves Howrah at 9 p.m. reaches 
Benares, a distance of 540 miles, at 9.35 the next morning, having, 
therefore, travelled at a rate, including stoppages, of twenty-two 
miles an hour. ‘I'he ordinary short distance passenger trains travel 
ata rate, including stoppages, of about sixteen to eighteen miles, 
and the goods trains at something less. ‘Time is an element of 
determinable value, and that the natives, in Bengal ut least, fully 
appreciate its importance, may be fairly inferred from the crowds 
Who at every station await the arrival of the trains. Facility of 
locomotion operates, however, in many ways as a saving, in addi- 
on to that which is directly calculable, and to those whom business 
obliges to travel. It en.bics the buyer to come into more imme- 
diate coutact with the producer, and thus to get rid, to some extent 
atall events, of that obstacle to progress—ihe middieman, to the 
great advantage of both. It enables the employer or oflicial to give 
his personal superintendence to those who are employed by him at 
4 distance, and, in short, it enables a man to get through twice as 
much work as he could do with no other means of locomotion than 
that afforded by the canal boat and the dik ghari. 

As regards the army alove, a good system of railways will enable 
Us to ensure the peace of the country with a far smaller farce than 
could otherwise give security ; and this, not only as Coloncl Cottoa 
assumes, by enabling troops to move rapidly about a disturbed 
country, but also by facilitating their concentration from distant 
and undisturbed districts. In fact, we are by no meaus sure that 


the suving under this head alone will not pay the guaranteed in- 
terest of the money expended on railways, even if traflic should 
prove no more profitable than is estimated by Colozel Cotton. Li, 
however, as we believe will be the case, the railways in a few years 
pay their 5 per cent., the money paid by the country during their 
construction will be only so much capital invested so as to produce 





a perrranent saving, equal to the profits of Colonel Cotton’s most 
flourishing traffic canals. ; 

It is, however, as agents of civilisation that railways urge their 
strongest claims upon us. The facilities of travelling, and the dis- 
persion of newspapers and more permanent forms of literature, are 
far greater civilisers than the mere accumulatiun of wealth. Doubt- 
less, no poverty-stricken people can avail themselves of such 
advantages, seeing that to exist isthe primary instinct of the animal, 
which, in all cases, predominates over the higher cravings of the 
intellectual man. But mere material wealth may still leave the bar- 
barian a barbarian; and we hold our mission in India to be the 
attainment of higher aims than those urged by Colonel Cotton, 
laudable as the latter are in themselves and as means to this end. 
We have rich classes as well as poor among the natives of the 
country under our rule ; and itis certainly as much an object of good 
government to raise their intellectual status as to enable the ryot to 
take his meal of rice and ghee, instead of raggi, or to wear Manches- 
ter muslin and silver bangles. 

On this ground, then, we take our stand. Railways enrich the 
country in a way which cannot be estimated by the mere per-centage 
of their profits, but they are far more valuable as promoters of 
civilisation, andon this point of view the country would be as justly 
charged for their partial support as it is for public education of a 
direct kind. We believe, however, that in a few years they will be 
found to pay their own interest. 

In all this we are not urging a word against the value of canal 
communication. We admit with Colonel Cotton that, in many 
districts, indeed in most of the more productive agricultural 
districts, canals are imperatively required, and that for carrying the 
bulk of their produce, railways are inadequate; although, judging 
from the experience of European countries, railways will eventually 
largely aid in this object. But we assert that railways fulfil objects 
of their own, which, if less appreciable in pounds, shillings, and 
pence, are no less important, and can never be attained by canal 
communication in anything like the same degree. , 

We may be chargeable with neglect for nut giving more attention 
to the navigation of our large rivers and the construction of canals 
between producing districts and seaports, but we are not chargeable 
with extravagance for having expended sixty millions on bringing 
great seats of Government, commerce, and learning into communi- 
cation with each other and with Europe. 

One more remark bearing on the comparison we have instituted. 
Canals are cheaply constructed in flat or undulating countries, but 
in rugged and mountainous countries their cost increases so rapidly 
as to leave but little margin, if any, in their favour. 

Railways can adapt themselves to changes of level without 
departing very materially from a direct course. But canals must be 
on an absolute level, and must be greatly embanked and tunnelled 
and rendered highly circuitous, or the locks must be so numerous as 
greatly to increase their cost of construction and impede the stream 
of traffic. ‘They are in such cases, too, as liable to be injured by 
floods or design (as in disturbed states of the country) as are rail- 
ways, while the failure of water supply during a drought will 
render them useless at the very time when they are most required. 

Finally, we have every respect for Colonel Cotton's earnestness, 
and we honour him for the philanthropy of his aims, but we think 
that, like many other great reformers and projectors, he has a little 
overrated the advantages of his own schemes, and undervalued those 
which (we think most erroneously) he regards as rivals.—Calcutta 
Engineers’ Journal. 





HOW MECHANICS ARE MADE. 


Tr has often been a matter for no little speculaiion among meta- 


| physicians, why our country should be so far in advance of other 


nations in the art of invention. Although our system of education, 
and {ree institutions for obtaining knowledge of all kinds have an 
important influence over the character and intellectual capacity of 
our countrymen, it is not to these that we must ascribe the important 
and notorious advantage we possess in originating new and useful 
contrivances for saving time and labour, and consequently amassing 
wealth. The great majority of inventors in this country are me- 
chanics of one kind or another ; although ingenuity is by no means 
confined to craftsmen, but seems inherent to all classes of our citi- 
zens, whether lay or professional. Al! the colleges and schools in 
the world cannot make an inventor out of a dunce ; and in seeking 
for the cause of our indisputable eminence in this respect, we must 
turn to the manner in which our workshops are carried on, and the 
enterprise and mechanical talent evinced by those concerned in 
them. 

In order to draw a parallel between our own system and those of 
other countries, it will be necessary to present the condition of, and 
restrictions imposed upon, apprentices, or those young men, by 
whatever name they are called, from whom all arts and trades are re- 
cruited. Abroad, nearly every workshop is hedged about with the 
most absurd regulations, as to inspection and free access ; some pro- 
prietors going so far as to impose bonds upon their workmen to keep 
silence respecting the nature of their occupations. Young men, in 
many instances, pay a premium for a place in a workshop, and if 
they do not actually sign indentures, are bound by other considera- 
tions, equally compulsory, to remain in the service of their masters. 
They are taught only the time-hallowed processes of ages ; and go 
on blindly in the track of routine, with, it is unnecessary to add, not 
the most beneticial results. ‘The manufacture iiself, whatever it may 
be, is divided into several branches : over each of which there is a 
separate foreman, who carefully preserves his supposed secret from 
the others. Under these circumstances the neophyte succeeds with 
difficulty in becoming master of his business ; aud when out of his 
time sets out upon his three years’ travel in order to complete his 
knowledge. When at length he returns to his native town, he must 
have money aud interest to be made a citizen ; and be admitted as 
member of a trade, or guild, before he can follow his calling, except 
as a journeyman. Witbout offering any comments upon this 
system—practised throughout Europe, as we are informed by those 
who have thus served—iet us proceed to consider the couise pur- 
sued in this country toward young men desiring tv learn trades, and 
the shops themselves. 

Among us, the apprentice signs no bonds, nor does he give any 
assurance, beyond a verbal pledge, that he will remaia until the 
close of his term. Rarely, to the credit of our young men be it said, 
is this confidence forfeited; and the system has been found much 
better than one which formerly prevailed to some extent—of taking 
youths from workhouses, and binding them to trades from which 
they ran away on the first opportunity. The worksbops are all 
open ; every process is freely witnessed by all the apprentices, and 
each in turn has a chance at it ; they circulate amoug the workmen, 
and discuss with them the advantage of this or that tool, or way of 
doing work. Now is it not clear that such a course as this is greatly 
to the employer's bevetit—to the advancement of the interests of the 
community—and creditable to the young men themselves? It 
makes mechanics, It produces a generation of inventors, who are 
eager and anxious to win fame, aud make fortunes for themselves 
and families by developing the experieuce of their working hours. 
lt is not possible to keep such men down: it is not reasonable to 
suppose that they can be otherwise than ingenious, when rowards in 
the shape of increased wages, and prizes in the form of stupendous 
fortunes, await only the swift inspiration and its practical develop- 
ment into iron and brass, to make the inventor a benefactor of his 
race. Of old, nations enslaved their fellows, aud made the prisoners 
captured by the chance of war their serfs. To-day the inventor 
sits in his roum, and with his instruments devises a more willing 
and able helot, that accomplishes tenfold greater tasks than all the 
armies of Xerxes could achieve. Mechanics are made by the intelli- 
geut co-operation of hand and brain, by the efficient exercise of 
the gifts imparted to them by nature, and the advantages exteuded 
to them for observation by study and toil; occasioually by birth or 
hereditary descent; but not oue person ip all the world was evera 
mechanic in the true sense of the word by chauce, or from the force 
of circumstances.—Scientific American 
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Arrrat Locomotion.—On the subject of such movement by means 
of screw propellers, M. Babinet says:—“MM. Nadar and de la 
Landelle have constructed a little apparatus which receives its pro- 
pulsion by means of springs, and which rises in the air, springs and 
all, without any other action. These little engines are therefore 
perfectly automotive, and find a fulcrum in the air. The form of 
the screw-propellers remains to be studied, as well as the nature of 
the steam engine which is to provide the force of locomotion.” 


Corton Surrry Assocration.—At the usual weekly meeting of the 
executive committee, held on Tuesday, August 25th, a letter was 
read from Tark’s Island, stating that the Caicos Islands, forming a 
large part of the colony, and now lying idle, are well adapted to the 
cultivation of cotton, and that, prior to the abolition of slavery, large 
quantities, and of good quality, were grown and shipped to Eng- 
land. Lands capable of producing excellent cotton may purchased 
ata low rate either from private persons or the Government, and 
capitalists who would turn their attention to the subject would be 
well repaid. 


Messrs, Lewis Anp Srockwett, iron shipbuilders, launched, on the 
15th inst., from their building-yard at Blackwall, an iron paddle- 
wheel tug vessel—length, 118ft. ; beam, 19ft.; depth of hold, 11ft. 
She was built under the superintendence of E. B. Barnard, Esq., 
London-street, City, and is to be fitted with engines of 70 nominal 
horse-power, feathering wheels, and to have all recentimprovements : 
classed Al at Lloyd's. Her owners are Messrs. R. and R. Soutter, 
of Ratcliff. Messrs. Lewis and Stockwell, in addition to this 
steamer, have in hand an iron paddle-wheel passenger steamer for 
the service of the Aberystwith and Welsh Coast Railway Company. 
This vessel is nearly ready for her station, and is fitted with 
oscillating engines by Messrs. James Watt and Uo., of London and 
Soho. There is also under construction at this yard an iron fore- 
and-aft schooner, for the river Gambier; two iron schooners, under 
the survey of Captain John Moody, and intended for the important 
service of the works now being carried out at Odessa by Mr. George 
Furness, the eminent contractor. In addition to which Messrs. 
Lewis and Stockwell have recently equipped and despatched two 
iron light draught sailing vessels to Sydney, N.S.W. 


Tue Forts at Spirneap.—It will be a source of great satisfaction 
to every man who has confidence in the efficacy of forts as perma- 
nent works of defence, to know that orders have been issued for the 
fortifications of Spithead to be proceeded with at once, and that by 
the early part of the ensuing spring the work of laying down the 
foundations will have begun in real earnest. There are to be three 
forts, stationed respectively on the Horse, Noman, and Stur- 
bridge shoals. The Horse shoal stretches for a considerable 
distance into the sea from the southern shore of Portsea Island, 
and it forms the north-east boundary of the only channel which 
makes Portsmouth harbour accessible to large vessels. The south- 
west boundary of this channel is formed | the Noman shoal, 
which juts out from the north-east shore of the Isle of Wight; 
and it is upon the extreme points of these shoals, that is to say, 
where the channel is the narrowest, that two of the forts are to 
be constructed, the breadth of navigable water between them being 
about 2,100ft. The Sturbridge shoal lies more away to the west- 
ward, off Ryde, and the fort to be raised there will not only prove to 
be exceedingly dangerous to any vessel attempting to run between 
it and the Isle of Wight, but will cross fire with a powerful inde- 
pendent battery flanking Fort Mouckton, at the eastern point of 
Stokes Bay. The distance between the Sturbridge and the Noman 
shoals is 4,000 yards, and between the Sturbridge and the Horse 
5.830. A narrow channel runs between the Noman and the Isle of 
Wight, but it is close to the site of the proposed battery, and if it 
ran inshore it would be exposed to a powerful battery which 
is being erected on the island of Puckpool, only © 3,300 
yards away from the Noman. With regard to the superstruc- 
ture of the insulated forts, it is impossible to give any des- 
cription’ at present, for the obviously satisfactory reason that 
no plans have as yet been prepared. It will be two years at least 
before the foundations are laid, and science may, in the meantime, 
do much towards perfecting our knowledge of the art of defence, 
The present intention is to build the superstructure of iron, and the 
strength of the basement will, therefore, be proportioned to the 
weight which it is intended to bear. ll the forts will be 
circular in form, the external diameter being 205ft., and the 
foundations will be faced with granite. As to the num- 
ber of guns with which each is to be armed that of course 
depends upon the progress which is made in artillery science, 
but there can be no doubt that they will be armed with guns of the 
heaviest calibre which it is possible to make. In laying the 
foundations of works of this kind, of course the great object is to 
obtain a good bottom. So far as the Horse shoal is concerned—and 
it is the only one where any precise examination has been com- 
pleted —nature has strongly favoured us in this respect, It 
is there found that an artificial bottom will be perfectly unneces- 
sary. The depth over the shoal is about 11ft. at low water, spring 
tide. The boring of the shoal to the depth of 55ft. shows 
that the upper stratum consists of 5ft. of compact shingle and sand ; 
the second stratum is composed of 18ft. of sand, containing pieces of 
bark and branches of trees, partly carbonised; the third, of blue 
clay, containing layers of vegetable matter, 8ft. thick; the fourth, 
shingle and sand, with shells, 5ft. thick; the fifth, blue silty clay to 
the depth of 17ft., and then sand and shingle. The shoal is, there- 
fore, substantial enough to bear any weight, and the boring has been 
carried so far, not for the purpose of finding a more substantial 
foundation, but to obtain fresh water. ‘The method by which this 
result is to be obtained is ingenious yet simple. A wrought iron 
cylinder, 6ft. in diameter, is sunk into the upper stratum, and as the 
various strata are excavated by divers inside and the cylinder 
sinks lower and lower, successive lengths of cast iron tube, 
of the same diameter, are added to it. As we have already 
intimated, this cylinder has been. sunk to the depth of 55it. 
helow the surface of the shoal, and 90ft. below high-water 
mark, and the divers now experience considerable difficulty in 
pursuing their labours, inasmuch as the pressure of the aimosphere 
pumped into the helmet is nearly three times the pressure of the 
atmosphere on the surface of the earth. The Sturbridge shoal 
differs from the Horse in the fact that it consists of a bank of clay, 
and will probably require an artificial foundation, the depth of 
water over it at low spring tides being about 17ft. The Noman, it 
is expected, will offer a foundation equally substantial with that at 
the Horse. For the construction of these works, a circular staging 
will be erected round each fort, and upon it will be constructed 
radiating steam travellers, so that the stone and other material will 
be raised from the vessels by steam power, and deposited on the 
exact spot where it is required. ‘he piles upon which the 
superstructure of the staging will be supported will be fitted 
with heavy cast iron screws, and will be screwed into the 
ground by means of a capstan head fixed upon each pile. 
The foundations will not be laid by means of a coffer ben, 
as in ordinary cases, but the ground will be levelled, and each block 
of stone layed by divers in helmets. The construction of these 
extensive works will be under the superintendence of Mr, Hawk- 
shaw, the eminent engineer, of Great George-street, London; the 
resident engineer being Mr. Harris, son of Sir William Snow 
liavris. ‘lhe contractor is Mr. Leather, who was also the con- 
tractor for the construction of Portland Breakwater, one of the 
graudest examples of modern engineering science, Mr, Leather 
as already begun the establishment of extensive works in Stokes 
Bay, for the manufacture of concrete blocks, and the preparation 
and reception of stone and other materials used in the foundation 
of the forts, and, to facilitate shipment, he has ‘constructed a pies 
with a steam crane. From this brief description it will be seen thar 
the work has been begun in earnest, and the House of Commonst 
with the approval of the country, is so far committed to the plan 
that it is pot probable we shail Lear any more talk about removing 
the dockyard and arsenal of Portsmouth to auy site which dreamy 
theorists or interested speculators may urge to be more eligible.— 
Hampshire Leleyraph. 
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WALKER’S EQUILIBRIUM SLIDE VALVE. 

Tuts invention, by E. R. Walker, of Haigh Foundry, Wigan, 
relates to improvements in slide valves. The improved method of 
reducing or removing the pressure from the back of slide valves 
consists in so arranging a thin metallic plate that it shall receive 
the pressure of steam in the valve-box, and in applying this pressure 
to counteract that on the back of the valve. A simple form of the 
apparatus is shown in Figs. 1 and 2, which are sections of an ordi- 
nary cylinder. 

The coupling link D is attached to the valve at one end, and the 
flexible plate atthe other. When the steam fills the chest B, it tends 
to bulge out the thin plate X. The area of the plate is such that 
the effective pressure in the centre is slightly less than that on the 
valve ; the plate is prevented, therefore, from rising, and, the valve 
being moved to and fro, glides lightly over the face, and can be 
moved with ease. 


As the valve works, a slight undulaticn is com- 





municated to the plate X by the inclination of the rod, and by the 
rising and falling of the joint pin, through a distance equal to the 
versed sine of an arc, whose chord is the length of the valve’s stroke, 
and whose radius the length of the coupling link. The link is 
adjusted so that this versed sine never exceeds jin. Before the disc 
is fixed it is hammered in the centre, so that the metal is slightly 
extended in that part. When bolted fast between two flanges it may 
then be pressed backward aud forward, as far as it is deflected while 
at work, with a gentle pressure of the hand. 

An infinite number of these deflections produces no perceptible 
effect. ‘he strength of the discs, which are about No. 13 W. G. 
thick for 20in. of diameter, is very great. One of common sheet 
iron of that size withstands a hydraulic pressure of 2401b. per 
square inch, without showing signs of rupture. The external spring 
I’ can be applied so as to regulate the pressure on the valve to a 
nicety, where the engines are large and working in pairs, with a 
single man’s power to overcome the friction of the reversing gear 
and valve spindles, If the lap of the valve requires alteration, the 
lifting power of the disc can be increased or diminished by varying 
the size of the cast iron washer in the middle, by —— the 
external spring, or by altering the position of the link D with the 
screw E. The disc may be corrugated where room is wanting to 
retain the length of link advisable in the case of a valve with an 
unusual length of stroke. 





TASKER’S HARROWS. 


Tx1s invention, by William Tasker, of Andover, relates to a 
— construction and arrangement of the frame of harrows. It 
3 proposed to employ separate truss bars between the several longi- 
tudinal beams of the harrow frame, and to connect such truss bars 
to the beams in such positions as will afford the greatest strength, 
by preference at right angles to the beams, which when made zig- 
zag gives a diagonal trussing; any other angle, however, may be 
adopted. The truss bars are formed with a shoulder or collar near 
each end, and are either bolted to the beams or keyed thereto, the 
ends of the truss bars passing through the beams. Or these bars 
may be formed with a foot at one or both ends, and secured in 
the one case by passing the end of one bar through the beam and 
foot of the next bar, and securing by meuns of a nut, key, or rivet- 
ting; or in the other case by a separate bolt, pin, or rivet passing 
through both the feet of the contiguous md of the bars, and 
through the beam. 


Fic. 2. 
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Fig. 1 represents a perspective plan of the improved harrow, 
having the truss bars disposed at right angles to the lateral surfaces 
of the beams ; Fig. 2 shows the truss bars disposed parallel to each 
other, without regard to the zig-zag form of the beams to which 
they are secured. A, A, are the ordinary zig-zag beams, trussed by 
means of a series of short intermediate truss bars B, B, which in 
Fig. 1 are disposed at right angles to the junction surfaces of the 
beams to which they are secured, and consequently form a diagonal 
or zig-zag system of bracing. 

Figs. 3, 4and 5 are details of the truss bars ; Figs. 3 and 4 repre- 
sent respectively a plan and side elevation of one side of the truss 
bars for the arrangement of harrow shown in Fig. 2, where all the 
truss bars are parallel; and Fig. 5 is a form of bar adapted for the 
diagonal arrangement shown 4 Fig. 1. In Figs. 3 and 4, B is the 
bar ; C is an eye formed one one end at any required angle; and D 
is a screwed stem or bolt formed on the opposite end, also at any 
required angle, or straight. In attaching these truss bars the part 
D is passed through the beam of the harrow and through the eye C 
on the an pea end of the next truss bar, a nut a (Fig. 2) being 
then screwed on to the end of the part D, which tightens up the two 
truss bars against the beam. In Fig. 5 each end of the bar B is pro- 
vided with an eye or foot C! at right angles to the bar, being intended 
to be used in the arrangement shown at Fig. 1, but, if required, for 
the arrangement Fig. 2, the feet or eyes ©}, C', will be disposed at 
the proper angle to suit that of the beams. ‘These bars are secured 
by @ separate bolt & passing through the eye C! of one bar, then 
through the beam, and then through the eye C! of the contiguous 
truss bar; or they may be bolted separately to the beams; or the 
two ends of the truss bar may be screwed, and have a shoulder 
joined thereon, the screwed parts passing only through the beam, 
and tightened up Wy nuts ¢, c, as in Fig. 1, without being connected 
in any way with the contiguous truss bars. 





Exnisi1on Mepats.—By an Act 
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LUTHY’S HYDROSTATIC PRESSES. 
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Tue object of this invention, by Robert Liithy, of 2, Thavies-inn, 
Holborn, is to economise time and labour in the working of 
hydraulic presses, and also to reduce the weight of the same so as 
to render them more portable, and thereby facilitating their con- 
veyance to distant parts. 

The improvements relate, firstly, to presses in which the piston 
or ram has to pass through the whole length of the stroke 
or lift, and consist in raising or moving the ram through the first or 
principal part of the stroke by means of a screw or screws, or 
by rack and pinion motion, or by other suitable mechanism; but 
it is preferred to use one or more smaller hydraulic rams for effecting 
this object. 

The mechanism or apparatus may be connected with the press 
piston or larger ram through the press plate commonly called fol- 
lower, or it may be made to act upon a rod passing through the 
bottom of the cylinder, and bearing direct upon the ram. In using 
a small hydraulic ram and cylinder, however, it is proposed to place 
the same either outside the large cylinder, the small ram passing 
through the bottom of the latter, or inside the same, and partly in- 
side the larger ram, so that the small ram acts directly upon the 
large one, and moves it through the first part of the stroke, the 
pressure from the pump or accumulator being, at the same time, 
communicated to the fluid in the small cylinder only. During this 
part of the stroke the large cylinder is filled with water or other 
fluid, supplied from the pump cistern or other reservoir. When the 
resistance of the material under pressure is equal to the pressure of 
the small ram the supply from the reservoir to the large cylinder is 
shut off, and the pressure from the pump or accumulator is commu- 
nicated to the large ram, which will then complete the stroke and 
give the final pressure. The small ram may be stationary during 
this last part of the stroke, and, consequently, so much shorter, or it 
may move with the large ram through the whole stroke. The ad- 
mission of the supply to the large cylinder, and the communication 
of pressure to the ram, may be effected by working cocks or valves 
by hand; but it is proposed to use a self-acting apparatus connected 
with all the pipes leading to the cylinders, pumps, or accumulator 
and supply reservoir. ‘This apparatus consists of a suction valve for 
the supply of the large cylinder during the first part of the stroke of 
a valve weighted according to the pressure of the pumps or accumu- 
lator, which will open and communicate pressure to the large 
cylinder, when the small ram meets with a resistance equal to its 
arate and of an arrangement for disengaging the cylinders either 

y common stopcocks or by opening the suction valve to disengage 
the large cylinder. 

To communicate the pressure to the large cylinder, the small ram 
is to be made hollow and fitted with a valve bearing against the 
large ram, which valve will open when the resistance is equal to the 
pressure on the valve. This arrangement may also be used as a self- 
acting apparatus in connection with the pipes leading to the cylinders 
instead of being part of the rams. ‘Ihe small ram iay also be 
hollow, with apertures through its sides to communicate the pressure 
to the larger ram at the end of the first part of the stroke. 

Secondly, the improvements relate to those hydraulic presses in 
which the stroke of the larger ram may be shorter than the lift re- 
quired for the whole operation. For this purposethe first part of the 
stroke is to be made by means of a cylinder and ram of the requisite 
length, but small diameter, and therefore of comparatively small 
weight. The large cylinder and its ram, which may rest on the 
small ram, are made of the length necessary for giving the final 
pressure, the weight of the same being thereby reduced to a mini- 
mum. In this case the fluid is forced into the small cylinder, and 
when its ram has completed the first part of the stroke, the fluid 
passes into the large cylinder through a cock or valve forming part 
of either cylinder or ram, or it may pass through extra pipes to the 
large cylinder, 

Thirdly, the improvements relate to apparatus for supporting the 
platform or follower, or the cylinder and rams upon which the 
material to be compressed rests—for instance, when the small ram 
has completed its stroke. ‘These apparatus consist, again, in small 
hydraulic cylinders, into which the fluid is allowed to enter, while 
their rams attached to the follower rise through the first part of the 
stroke. When the rams are not in motion the suction valves will 
close and prevent the escape of the fluid, which wil now support the 
pressure or weight resting upon them. 

Figs. 1, 2, and 3 represent parts of the hydraulic presses in 
section. Fig. 1 shows an arrangement with the small cylinder 
placed within the larger one; Figs. 2 and 3 represent the smal 
cylinder placed outside the larger one. 

In Figs. 1, 2, and 3, A represents the large cylinder; B, the large 
ram; a, the small cylinder; 6, the small ram ; C, the supply pipe for 
the larger cylinder ; c, the pipe for the smaller cylinder. Fig. 4 re- 
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presents in section, and on a larger scale, a self-acting apparatus 
through which the fluid from the pumps or accumulator and the 
reservoir has to pass to reach the cylinders. 

In working presses constructed as shown in Figs. 1 and 2, and 
provided with a self-acting apparatus, as shown in Pig. 4, the water, 
oil, or other fluid is forced by the pumps or accumulator into the 
self-acting apparatus at 0, and from there direct through the pipe c 
into the smaller cylinder a, the ram 6 of which being against the 
larger ram B, will move it till the resistance of the material to be 
compressed is equal to the force of the smallram b. During this 
part of the stroke the space vacated by the larger rain Bb is filled up 
with fluid which enters the cylinder A from a supply reservoir 
through the pipe /, the suction valve d, and the pipec. When the 
rams have arrived at the end of the first part of the stroke, the fluid 
under pressure will open the valve g, which is weighted accordingly 
by a spring or weights; the fluid is thus forced through the pipe C 
into the large cylinder A, the ram B of which will then complete its 
stroke, and give the final pressure. The fluid is after each operation 
led back from the cylinders to the pump and supply cistern by open- 
ing common stopcocks, not shown in the drawings ; or in order to 
empty the large cylinder more speedily, the valve d may be opened 
by a screw p, as shown in Fig. 4, or by any other suitable arrange- 
ment, 

A press arranged as shown in Fig. 5 works in the following 
manner :—The fluid enters the small cylinder a through the pipe ec: 
the ram 6 is hollow and is fitted at the top with a valve A bearing 
against the large ram B; the valve h is pressed slightly against its 
seating fixed to the top of the small ram 6 by a spring ¢, in erder to 
hold it in its position. The area of this valve / is a little smaller 
than the area of the ram }, which will cause the seating & to sepa- 
rate from the valve é as soon as tho resistance of the large ram 6 or 
the valve is equal to the pressure of the fluid on the other side of 
the valve. ‘Lhe large cylinder A, which was supplied during this 
part of the stroke with the fluid from the reservoir D, through the 
suction valve d, is now open to the action of the pumps, or the 
accumulator, and the ram B will give the final pressure. 





Fortirications.—The Act of Parliament passed at the end of the 
late session provided a sum of £650,000 towards defraying the 
expenses of constructing fortifications for the protection of the 
royal arsenals and dockyards, and the ports of Dover and Portland, 
and of creating a central arsenal. ‘The Act recites that the Commons 
have cheerfully granted the sum for the purpose mentioned. The 
firstsum was £2,000,000 by the 23rd and 24th Victoria, cap. 109, and 
the second sum £1,200,000, making, with the present, £5,550,000 
towards the fortifications, &c. The estimated cost is £6,920,000, 
and the further amount to complete the works is £3,070,000. The 
site for the ceutral arsenal to be provided is estimated at £150,000, 
which sum is to be obtained. 

Iron Suipsur.pine.—The improvements lately introduced by the 
Admiralty into iron shipbuilding, and more particularly in the con- 
struction of the Bellerophon, have had the effect of stimulating the 
private shipbuilding interest to unwonted activity in the same direc- 
tion. The committee of Lloyds’ have submitted their rules and 
regulations for the building of iron ships to a thorough revision, 
based upon communications which have been furnished by all the 
principal iron shipbuilders throughout the country. The sugges- 
tions which have been brought in this way to the notice of the com- 
mittee have been well considered, and made the basis of a new code 
of regulations, compiled by Messrs. Martin and Ritchie, the 
principal shipbuilding surveyors at Lloyds’. In order to render 
this code fully intelligible to the profession, the committee 
have offered to their large staff of surveyors a graduated series ol 
prizes, to be awarded to those who should succeed in producing the 
best and most exact set of illustrated drawings of everything re- 
lating to ironshipbuilding. In order at the same time to secure 
thoroughly independent adjudication upon the various competitive 
plans, the committee requested Mr. Keed, the recently appointed 
chief constructor at the Admiralty, to award the prizes. Le has 
done so, and also prepared an oflicial report, which is about to be 
printed and circulated by the committee for the information of the 
surveyors and agents throughout the world. ‘The first prize has 

n awarded to Mr. Cornish, the youngest surveyor on the staff of 
Lloyds’. Prizes of a second-class have also been awarded to 
Messrs. Boolds, Davey, Light and Luke. The report of Mr. 

was so satisfactory to the committee, and afforded such evidence 
of the professional skill evinced by Lloyds’ surveyors, that the 
committee have trebled the sum which they originally appropriated 
as prizes and gratuities to the competitors, ‘The prize drawings wil 
_ engraved and published for the guidance of the shipbuilding pro- 
ession, 
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AMOS’ MACHINERY FOR THE MANUFACTURE OF PAPER, 
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Tus invention of improvements in machinery for the manufac- 
ture of paper, is by C. E. Amos, of the Grove, Southwark, and 
relates to tbat part of paper-making machinery in which the knots, 
lumps, pieces of stick, dirt, and other impurities or extraneous 
matters are removed or separated from the fine pulp of which the 
paper is intended to be made. The invention is more particularly 
applicable to the knotters through which the pulp flows in an 
upward direction, leaving the extraneous matters below the strain- 
ing or knotter plates. A portion of the invention is also useful 
when applied to vats provided with kuotters, through which the 
pulp passes from the outer to the inner side of the knotters, and in 
which the knots and other extraneous matters have hitherto been 
left in the vats. In carrying out the invention the knots and other 
extraneous matters which accumulate below the straining surface or 
kuotter plates are drawn out or removed by means of a pump or 
other analogous contrivance, and are conveyed into an ordinary 
knotter which is to be used for the separation of such knots and 
extraneous matters from the fine pulp which may be drawn out or 
removed therewith. The fine pulp will then be allowed to flow 
back into the other or first knotter beneath the knotter plates, 
through which it will pass and be conducted into the paper 
machine, while the knots will remain on the top of the knotter plate 
of the second or ordinary knotter, and may be readily removed 
therefrom by means of a skimmer or slice. By this arrangement of 
parts there will be but little necessity for stopping the machinery in 
order to cleanse the knotters, and the work may therefore proceed 
uninterruptedly. 

Fig. 1 isa ground plan of the machine; Fig. 2 is an elevation 
taken partly in section on the line 1, 2, 3, 4,5 and 6, on the plan 
Fig. 1; Fig. 3 is a longitudinal vertical section of the knotter A, 
taken on the line 7, 8, of the plan. A is a knotter of a similar con- 
struction to the knotter patented by Amos and Clark in 1849, the 
driving motion of the moving parts being applied in a like manner. 
The pulp is, however, supplied to and taken away from the knotter 
in a different manner. 

The unstrained pulp is raised by the ordinary lifter into the 
horizontal trough or shoot B, from whence it passes through the 
ports a, a, to the space beneath the knotter plates 6 or straining 
surface. Through these plates the pulp passes in an upward direc- 
tion, and is cleansed thereby from the extraneous matters which are 
mixed therewith, and runs off by the spout 4 to the paper-making 
machine, the knots and impurities with some thickened pulp re- 
maining beneath the plates. After the knotter has been working 


some time the knots and impurities would accumulate beveath and 
choke the plates, and the machine would have to be stopped and the 
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knotter cleansed, but to prevent this an outlet¥pipe c is adapted to 
the space"below the knotter plates for the purpose of allowing the 
knots and other impurities to pass into a “stuff pump” d, of the 
ordinary construction, or any other suitable lifter which will force 
or lift them into another and ordinary knouter C, where the knots, 
impurities, and refuse are left on the top of the plates, and can be 
removed at intervals by a“ slice” or “skimmer.” ‘The useful pulp 
that had previously mixed with the knots passes downward through 
the plates of this second knotter, and is conveyed by a pipe e toa 
receiving vat 7, and from thence through the pipe g into the first or 
ordinary lifter, where meeting and mixing with fresh pulp it will be 
supplied again to the trough or shoot B, and will pass from thence 
down the passages a to the space beneath the plates of the first 
knotter A. The straining process is in this manner continued un- 
interruptedly so long as the machine is required to be worked, a 
regulated portion of the foul or thick pulp being drawn off con- 
tinuously from beneath the knotter plates of the knotter A, and 
supplied to the second knotter C, from which the extraneous matters 
can be removed without stopping the machinery. 








MORELAND AND CHAPPELL’'S WINDING, WARP- 
ING, OR DRESSING MACHINES. 


Tne object of this invention, by Messrs. Moreland and Chappell, 
of Belfast, is to secure an uniform tension of the yarn on the beam 
to which it is being transferred from spools or bobbins. The inven- 
tion consists in the application to the — winding, warping, 
beaming, or dressing machines that wind from the spools or bobbins, 
of a drag roller or rollers for taking up the slack yarn caused by the 
over-running of the spools or bobbins from which the yarn is being 
wound. 








a, a, a®, are the ordinary rollers of the machine, over and under 
which the yarn passes, a! being the measuring roller ;}, b', 5%, b°,b* 
are the falling rods for taking up the slack'yarn when backing offt. 
find an end, &c.; c is the beam whereon the yarn is wound; d the 
roller that drives it by surface contact; ¢, ¢', are the reeds or guides 
for the yarn; /; the framing of the machine. The drag roller g rests 
upon the yarn, where it passes on to the roller a, the direction of the 


yarn as it comes from the creel or bank which carries the spools or ' 





bobbins being shown by tho lines A. This roller g has a pivot at 
each end, which pivots pass severally through an eye fastened toa 
strap or other suitable material led over the carrier pulley i, and con- 
nected to a weighted balance lever 4, supported by a stud é' fixed to 
the framing f. The pivots on the ends of the roller g, after passing 
through the eyes of the straps enter guides g', which are fastened 
one at each side of the framing The slot of these guides g! is 
continued below the centre of the roller a, to allow the roller g to 
fall as the yarn is slackened. 

The action of this roller g is as follows:—When the machine is 
stopped, the spools or bobbins are liable to over-run, and thus leave 
the yarn slack until the winding recommences, but the roller 9, 
resting wholly or partially on the yarn, falls down the slot or guide 
g' as soon as the yarn begins to slacken by the stop or slacken- 
ing of the winding, until it attains the dotted position g*. To pre- 
vent the weight of this roller g from continuing to take up the 
yarn atthe first speed, it is caused to raise the lever & from its 
vertical position, as shown, to a position approaching a horizontal 
one, thus gradually increasing the power of the weight & until it 
with the slight tension on the yarn balances the roller g. By this 
means an uniform tension is secured to the yarn throughout the 
beam, and the action of the measuring roller a' is rendered certain. 
The slack roller or rollers may be placed either before or behind the 
reed or first guide e' through which the yarn passes, and be 
supported either altogether or in part only by the yarn. 


Inpran Rattways.—At the date of the last returns on the subject, 
the locomotive department of the East Indian Railway employed 
536 Europeans (and East Indians) and 4,300 natives; that of the 
Eastern Bengal Railway, 21 Europeans and 33 natives; that of the 
Calcutta and South Eastern Railway, 8 Europeans and 23 natives; 
that of the Madras Railway, 341 Europeans and 2,278 natives; that 
of the Great Southern of India Railway,22 Europeans and 54 natives ; 
that of the Great Indian Peninsula Railway, 152 Europeans and 
2,055 natives; that of the Bombay, Baroda, and Central India Rail- 
way, 52 Europeans and 227 natives ; and that of the Scinde Railway, 
27 Europeans and 2,881 natives; making a total of 1,159 Europeans 
and 11,851 natives. The natives show a great aptitude for railway 
work, and many of them are good mechanics. 

Gun Exrertwents.—We have given a brief sketch of the experi- 
ments at Newhaven,and of the performance of the largest rifled gun 
in the service—the 110-pounder Armstrong—which, like all the 
smaller service rifled guns, is a breech-loader. Whether from its 
breech-loading it is necessarily weak, or whether the gun is 
altogether too light, may be doubtful ; but there is one thing 
certain, viz., that the powder charge of 14 lb. was found to be too 
great for the gun, and therefore 12 lb. only are used with it. The 
result is that the 100-pounder is now of far too small power for tho 
broadside of our vessels; and, as the smooth 68-pounder is not 
very much more effective, we have at present no gus fit for 
the armament of our iron-clads. We cannot absolve the Admiralt 


from blame in this matter, for with them, and not wit 
committees, rests the responsibility; but we trust now that 
their eyes are open, that they will take the gun question 


vigorously in hand, and not stop until our ships are armed, 
with rifled guns that are superior to those of any other maritime 
power. In the meantime, we can tell our naval artillerists that a 
common charge used by the Federals in actual warfare with their 
rifled guns considerably exceeds 201b. The 95 cwt. cast iron 68- 
pounder (8in. bore), which was bored to 13in., and then strengthened 
by the insertion of a wrought iron tube of 2in. in thickness, on the 
plan of Captain Palliser, successfully stood 100 rounds with 16 Ib. of 
powder, and cylinders which, commeucing at the weight of the gun’s 
original ball of 68 lb., were increased after every ten rounds by the 
weight of one shot. After passing through this ordeal the charge 
was doubled, and a cylinder of the weight of one shot again used, 
the gun withstanding the heavy strain brought upon it for six 
rounds, and bursting the seventh. This result was highly satisfac- 
tory, as a thickness of 2}in. of metal was taken out of the cast iron 
gun, anda thickness of only 2in. of wrought iron substituted, leav- 
ing the bore with a diameter of 9in.—Army and Navy Gazette. 


Frenca Iron-craps.—The Solferino’s guns are all rifled, and she 
is the only one of the iron-clad vessels here which loads them by 
the breech. The Gloire does the same. Loading by the breech is 
a manifest advantage, not only from the time saved, but because 
when the guns are pulled in to be reloaded on the old system the 
considerable space of t.e port-hole is momentarily open to the fire 
of the enemy, whether from riflemen or cannon, ‘There is, how- 
ever, @ repor. \: at sbout six weeks ago eighteen men were killed 
by the burstin - of breech-loading cannon, and that all the guns of 
this sort now in use are unsafe. The immense range of furnaces 
for heating the boilers of the Solferino is one of the most remark- 
able sights on board. There are fires enough and more to cook 
dinners for the whole Chalons camp. And, moreover, the question 
of coal is one which must ever make the captain of such a ship 
anxious. ‘The Solferino would consume more than 100 tons per day, 
and supposing coal not to be got under 100f. a ton, which was the 
case at one time in the Crimea, the daily cost of coal alone would 
be £400. From £100 to £150 would be the cost under average 
circumstances, and the ship cannot well carry more than six days’ 
store of coal at a time. How the stokers are to live in such a 
furnace when the vessel is shut up for action, and to give the crew 
the benefit of the “iron-clad” protection, I cannot conceive. I 
found it very close in the furnace-room even when there was no 
fire and every porthole in the ship open. It is already matter of 
experience thet the crew of the Normandie, without any fighting, 
but merely performing the voyage from Mexico, suffered terribly 
from want of ventilation. I am told, but will not warrant the 
absence of exaggeration in the story, that half the crew died on the 
voyage out and back again, and that only one officer came home 
alive. It is certain that efforts are now making to improve 
the ventilation of the Normandie, but the very theory of 
iron-clad vessels, seeing that they are intended to be bomb- 
proof all over, infers ventilation to be extremely difficult. From 
the Solferino I went to the Couronne, which is a smaller ship, 
though a very fine one, but remarkable for the small space occupied 
by its powerful engine of 900-horse power. The sailors on all 
these ships are smart, active men, for the most part young, sin- 
gularly gentle and civil, and look nen on | contented and well- 
to-do; but one is struck by their comparatively diminutive size, and 
the absence of the thews and muscles shown by the English man- 
of-wars’ men. ‘here can be no doubt that all that science and 
an unlimited amount of money can do to bring iron-clad vessels to 
perfection will be done by the French Emperor, who has set his 
heart upon the matter. But according to the professional opinion 
prevailing in this port, they are far indeed short of perfection as yet. 
The “spurs” make the vessels oscillate considerably, and the heavy 
anchors (of which some of them have four) sway inconveniently for 
a very long time after they are heaved up. The ships move slowly 
in anything like heavy weather, and are frequently forced to run 
for refuge to the nearest port. The serious want of ventilation 
experienced by the Normandie suggests the likelihood of a similar 
evil with the other vessels whenever they come to make a long 
voyage. As to the present fortifications of Cherbourg, it is the 
unar'imous opinion of naval officers that they are quite insufficient 
to: otectthe town and arsenal. Iron-clad vessels (supposing them 
no to be encountered by other iron-clads of equal or superior power) 
p ght run the gauntlet of the present forts with impunity, come 
‘ zht into the harbour, and burn the place. Theguns on the break- 

vater could only be manceuvred against an enemy at sea, and could 
not be turned upon ships inside. It is therefore intended, within 
what time I cannct say, to improve the fortifications. In the arsenal 
there is only one iron-clad vessel on the stocks—the Flandre, which 
will be a counterpart of the Normandie. The forges are, however, 
actively employed in making iron plates for prospective use ; but 
this is merely in accordance with the Emperor's long ago declared 
intention of transforming the whole fleet.—Cherbourg Corre- 

ndence of the Daily News. 
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MANCHESTER BOILER ASSOCIATION. 


Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, August 25th, 1863, William Fairbairn, Esq., 
C.E., LL.D., F.R.S., in the chair, Mr. L. E. Fletcher, chief engineer, 
presented his monthly report, of which the following is an 
abstract :— 

During the past month there have been examined 313 engines and 
401 boilers. Of the latter, 6 have been examined specially, 9 inter- 
nally, 45 thoroughly, and 341 externally, in addition to which 2 of 
these boilers have been tested by hydraulic pressure. The following 
defects have been found in the boilers examined :—Fracture, 5 (1 
dangerous) ; corrosion, 14 ; safety-valves out of order, 7; water 
gauges ditto, 9 (1 dangerous); pressure gauges ditto, 15; feed ap- 
paratus ditto, 2; blow-out apparatus ditto, 27 ; fusible plugs ditto, 1; 
furnaces out of shape 4(1 dangerous); over pressure, 3 ; deficiency 
of water, 1 (dangerous). ‘T'otal, 88(4 dangerous) Boilers without 
glass water gauges, 3; without blow-out apparatus, 16; without 
back pressure valves, 20. 

Expositions. 

Nine explosions have occurred during the past month, from which 
five persons have been killed and three ctlers injured. Not one of 
the boilers in question was under the inspection of this Association. 
A personal examination of three of these has been made subse- 
quently to the explosion, while, in the remaining cases, this was 
prevented by distance. 


Tabular Statement of Explosions, from July 25th, 1863, to August 21st, 
1863, inclusive. 























Progres-| | | " 
; | lew weer eee P Persons Persons ‘ 
pr ng Date. \General Description of Boiler. Killed. |I{njured. Total. 
| = — 
21 July  |Collieryboiler .. .. .. ..| 0 0 0 
22 |July 25 |Ordinary single flue, or ** Corn- 
ish,” Internally-fired .. . 1 0 1 
23 |July 28 |Ordinary single flue, or “‘Corn- 
ish,” Internally-tired .. .. 0 1 1 
24 August Ordinary single flue, or ‘‘ Corn- 
| ish,” Internally-tired .. .. 0 0 0 
25 lAug. 12 |Ordinary single flue, or ‘‘Corn- 
ish,” Internally-fred .. .. 1 0 1 
26 (Aug. 13 |Cylindrical egg-ended, Exter- 
| nally-fred .. -- «. « eo ; 4 1 
27 = |Aug. 17 |Cylindrical egg-enced, Exter- | 
| Nally-fired 1. «2 oe os 0 | 1 
|——-——/ Details not yet ascertained .. o | 0 0 
29 =|Aug. 20 |Agricultural 4, nae. So 3 | 0 3 
| 1 | - 
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No. 25 explosion occurred to a boiler not under the inspection of 
this Association, working at a dye works. The fireman was scalded 
to death, while but little damage was done to the surrounding pro- 
perty, and the boiler only slightly moved from its seat. The engine- 
man was brought in guilty of manslaughter at the coroner's in- 
quest. The boiler was one of a series of four, ranged side by side, 
and connected together, all of them being set upon mid-feathers. It 
was of the internally-fired class, the length of the shell being 
28ft., and the diameter 8ft., the thickness of the plates three-eighths 
of an inch, and tae blowing-off pressure 40 lb. 

The cause of the explosion was simply the dilapidated condition 
of the boiler; it bad repeatedly been found to leak at the back 
end, both at the last plate at the bottom as well as the flat 
end one, and had, in consequence, been temporarily repaired, from 
time to time, with bolted patches. Patches, when necessary, should 
always be rivettec on, no reliance can be placed upon those merely 
bolted. At the time of the explosion there were three of these 

tches on the boiler, within 12in. of one another. The surround- 
ing plate at length became so eaten away by continual leakage, that 
it was reduced in places to one-eighth of an inch in thickness, and 
in others to that of a sheet of brown paper, from which rupture 
ensued underneath the boiler, at the back end, immediately over the 
mid-feather; the mid-feather, no doubt, accelerating the corrosion, 
by ponding the water, and holding it in contact with the plate, at 
the same time that it concealed the full extent of the injury. Com- 

tent inspection could not have failed to detect the dangerous con- 
ition of the boiler. 
Serrma Borers. 


Considerable irregularity is met with in the manner in which 
many of the boilers under inspection are set. The external brick- 
work flues of some are so contracted as to be altogether inaccessible, 
so that no examivation of the plates can be made; of others, the 
side flues are of very unequal area, thus unfairly diverting the 
draught ; of others, again, they are carried dangerously high, 
being considerably above the low-water level; while, in some 
cases, longitudinal seams of rivets run right along the bearing 
surface of the brickwork seating, which not only accelerates cor- 
rosion of the plates should leakage take plate, but, at the same time, 
conceals the injury, so that it frequently goes on to a dangerous ex- 
tent undetected, 

Careful particulars are taken of the mode in which all the boilers 
under inspection are set, and it is thought that a statement of the 
dimensions, accompanied with transverse views of the flues found 
to be: of the best proportions, and now generally adapted, would be 
of service to the members, and tend to prevent the recurrence of the 
irregularities and inconvenience referred to above. 


Mops or Serring an INTERNALLY-Firep Borer or 7Ft. DIAMETER, 


The boiler to be carried on two continuous side walls, spaced 
4ft. apart in the clear between them, The top ccurse of these walls, 
on which the boiler rests, to consist of fire-brick blocks, which can 
be obtained of any desired pattern, and should, in the present 
instance, be of the following dimensions:—Height on the 
vertical face, 12in.; width on the base, 12in.; width of bear- 
ing surface on which the boiler beds, din. The angle of 
this surface, in order to fit the circle of the boiler, should 
be 58 deg. above the horizontal ; this will be best obtained by 
striking it out full size in accordance with the foregoing dimensions, 
which can readily be done by any competent bricksetter. ‘The 
back of the blocks should slope down toa thickness of 4}in., so 
as to form an abutment against the brickwork at the bottom of 
the side flues, to prevent the weight of the boiler thrusting 
the blocks apart. The top of the side flues to be on a 
level with the furnace crowns, and the bottom on a level 
with the under side of the boiler. Their width at the top to be 6in., 
thus making a distance of 8ft. in the clear between the face of the 
side flues, which should not follow the sweep of the boiler, as is fre- 
quently the case, but should run vertically from top to bottom, in 
order to form a pocket for deposit to lie in without covering any of 
the heating surface of the boiler, and at the same time to leave room 
for a man to pass along and examine the plates. The flue beneath 
the boiler will be formed by the side walls already referred to, spaced 
4ft. apart ; the height may be about 2ft., but this is not very material 
so long as sufficient room is allowed for convenient access. 

The course of the flame immediately after leaving the furnace 
tubes, to pass under the bottom of the boiler; to split at the front 
end and return to the chimney through the two side flues. 
Generally two dampers are introduced, one to each side flue. It is 
important in boilers with two plain internal flue tubes that the 
course of the flame should pass under the bottom before entering 
the side flues, in order to promote circulation of the water, and to 
prevent straining the boiler at the transverse sea ms of rivets on its 
under side, and causing what is familiarly known as “seam 
rending.” 

It is not equally necessary, though still advisable, to pass the 
flames under the bottom before entering the side flues of those 
boilers which are fitted with tubes or pockets for quickening the 
circulation of the water. 

In cases where the angle iron at the front end plato is external the 
face of the brickwork should be set back some inches, so that the 





angle iron may be exposed to view, or leakage may take place 
without detection. The front cross wall underneath the boiler need 
not be more than 4}in. thick, otherwise it is frequently found to 
harbour corrosion. 
blow pipe entirely free, in order that it may be accessible to exami- 
nation, not liable to be strained by settlement of the boiler, nor cor- 
rosion of the plates accelerated by coutact with the brickwork should 
leakage occur. 

All the external flues should be faced with fire brick, and set in 
fire clay, no mortar being allowed to touch the boiler, especially 
below water-line. 


Move or Setrrina Internatty-Fmep Borers or 6rr. 
AND 5rt. DIAMETER. 

The general arrangement of flues should be the same as that given 
above for a boiler of 7ft. diameter, and a slight alteration only made 
in detail to allow for the difference in size. 

For a boiler 6ft. in diameter, the side walls should be spaced 3ft 
apart in the clear. The fire brick blocks should be 12}in. high on 
the vertical face, 12in. wide on the base, and 4in. upon the bearing 
surface upon which the boiler beds, the angle of this surface above 
the horizontal being 33 deg., the other dimensions of these blocks 
remaining as before. The side flues to be carried down Sin. below 
the level of the bottom of the boiler, and at the top to be ona level 
with the furnace crowns, this latter, as well as the remaining par- 
ticulars, being the same as those for the boiler of 7ft. diameter. 

For a boiler 5ft. in diameter the side walls should be 2ft. Gin. 
apart in the clear, the fire brick blocks 14}in. high on the vertical 
face, 12in. wide at the base, and 3in. wide upon the bearing surface 
upon which the boiler beds, the angle of this surface above the 
horizontal being 33 deg. The other dimensions of these blocks 
remain unaltered from those given above. The side flues to be 
carried down 6in. below the level of the bottom of the boiler, and at 
the top to be on a level with the furnace crowns, the remaining 
particulars being the same as those for the boiler of 7ft. diameter. 

For boilers of still smaller diameter, if a mid-feather be unavoid- 
able, it should be faced with fire-brick blocks for the boiler to rest on 
and the blocks bevelled off to a narrow bearing surface, since one of 
the causes of injury from mid-feather walls is their width. Fora 
boiler of 4ft. diameter, the width upon the top edge need not excecd 
3in. The flues under all circumstances must be sufficiently large to 
admit of a man’s passing right through them for the purpose of 
examination. 





NOTES FROM NEW SOUTH WALES. 

We have received details in illustration of the material progress of 
the colony of New South Wales to June 20. Traffic was expected 
to be commenced in July upon th¢ Menangle and Picton section of 
the Great Southern Railway. The ironwork of the tubular girder 
bridge at Menangle was finished, and the planking was being laid 
down. The greater portion of the timber staging between the piers 
had been removed; upon the striking of the wedges the deflection of 
the girders did not exceed a quarter of an inch. The goods station 
at Picton has been contracted for, but is only just commenced; the 
passenger station is considerably advanced. Contracts have been 
taken for the extension beyond Mittagong of the Great Southern 
Ruilway, for a length of a little more than 14 miles. The first contract 
commences at the termiuation of Mr. Randle’s section, and extends 
for 54 miles, ending on the Sydney side of the river Wingecaribbee. 
Two miles beyond Mittagong there will be a tunnel 572 yards in 
length, through the Gibraltar mountain. The excavation for this 
tunnel will be the most formidable piece of work in the contract. 
The hill is formed of bard grey rock, and will, therefore, require 
constant blasting ; the form of the tunnel will be an imperfect oval, 
the width at the widest part to be 15ft., and the greatest height above 
the rails 17ft. The entire length of the hill, including the cuttings 
at either end of the tunnel, is about 1,000 yards; and the peak of the 
hill will be about 50ft. above the roadway. Before reaching the 
tunnel there will be an ascent of 1 in 55 for about a mile, and the 
rise in the tunnel will be 1 in 100. From the southern end of the 
tunnel there will be a descent of 1 in 165, beyond which there will 
be no steep gradients throughout the line. ‘lhe second contract is 
for a length of nearly 9 miles. ‘There are to be two or three rather 
sharp curves, with intermediate lengths of straight line. The 
cuttings and embankments will be comparatively easy, but there will 
be two or three large viaducts. ‘I'he most considerable of these will 
be that across the river Wingecaribbee, which will be nearly a 
quarter of a mile in length; the other viaducts will be over the 
Bong Bong Road and White’s Creek. At about the middle of the 
second coutract the linecrosses the Great Southern Road, and thence- 
forward keeps to the eastward of it. In each case the contracts are to 
be completed by June 1, 1865. The first contract has been taken by 
Messrs. Larkins and Wakeford, and the second by Messrs. D. 
Williams and Co. Tenders are advertised for the third section of 
the extension beyond Penrith of the Great Western Railway. The 
section commences at the termination of Messrs. Duxberry and Keir’s 
contract, near the Blue Mountain Inn, and extends for a length of 
15 miles, ending at Blackheath, a few yards beyond the Scotch 
Thistle Inn. ‘The line mostly follows the main road, frequently 
crossing it and infringing upon it, and is consequently extremely 
circuitous. The steepest gradient is 1 in 33, which occurs rather 
frequently in the first part of the section; after reaching Pulpit 
Hill the gradients are easier, the heights of the mountain range 
having been reached. ‘There will be a few culverts, but nota single 
bridge throughout the line. Complaints were a few days since pre- 
ferred to the Minister for Lands, while at Goulburn, by a deputation 
of the inhabitants of that town, of the slow progress made with the 
extensions of the Great Southern Railway. There was not much 
ground for the complaint so far as the railway department is con- 
cerned, as the southern districts have had more than their fair share 
of railway extension; Parliament having determined that the three ex- 
tensionsshould be proceeded with simultaneously, and contracts being 
taken for nearly 40 miles in thesouth, whereas only 24 miles in the west, 
and 16 in the north have been contracted for. Much dissatisfaction is, 
however, expressed with refereice to the manner in which the new 
contracts generally are being carried out; and probably the slow 
progress that is being made with them will be brought before the 
colonial Parliament. On scarcely any of the contracts are the works 
proceeding atthe rate which will berequired to get them finished within 
the stipulated time. The cause for this probably is that the contracts 
have been taken at an extremely low schedule of prices—very little 
more than half of that paid to Sir M. Peto and Co.—and, conse- 
quently, a difliculty has been found in getting men to work at the 
prices offered; while any attempt to push on with the works would, 
it is apprehended, have the effect of raising the rate of wages. The 
branch line from East Maitland to Morpeth was being ballasted, and 
the contract would be completed in July. ‘The vessel bringing out 
the rails for this line was recently wrecked on the coast, but it was 
proposed tomake use of the rails hitherto employed for temporary pur- 
poses at Singleton. Nothing has yet been done towards continuing 
the railway to the steam companies’ wharves, and, for the present 
the line will stop half a mile from the town. By the last mail 
orders were sent to England for eighteen locomotive engines, which 
will be required for working the traffic on the extensions recently 
contracted for. Nine of these are to be bogie engines, with four 
wheels coupled, the ordinary engines being unsuited for the steep 
ascents occurring on the new lines, Tenders for the engines were 
invited in the colony, but no satisfactory offers were received. 
Upon the branch railway from Blacktown to Windsor and Rich- 
mond the works are steadily progressing. Mr. Gwynneth has 
completed the formation of the line between Windsor and Rich- 
mond, which was an exceedingly light piece of work. The works 
on the other portion of the line, contracted for by Messrs. Randle 
aud Co., and comprising all the earthworks and minor bridges, are 
iu a forward state. ‘I'he two heaviest and most important works on 
the line are the viaducts over South Creek and over the Chain of Ponds 
the latter was contracted for some four or five months since by Mr. 
Atkinson, and the works are considerably advanced. The arrange- 


ments for the South Creek viaduct have not beer so fortunate; the 
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tender of Mr. Spilsbury for the work was accepted in March; but 
after being repeatedly called on to commence the contract he declined 
to proceed with it, and fresh tenders have been invited and received, 
As the construction of the South Creek viaduct will occupy at least 
nine months this delay will retard the completion and opening of 
the railway for three months beyond the time originally calculated 
on. The rails are expected to arrive in about two months, and 
there will be no difficulty in getting all the other works done by the 
time the viaduct is completed. The branch lines for the Waratah 
Coal Company and the Scottish Australian Mining Company are in 
a forward state; the works are all but completed, the ballasting and 
the permanent way remainingonly to bedone. As the rails for both 
lines have arrived, and sleepers have been procured, there is nothing 
to prevent the opening of these railways and the working of the 
respective collieries in a short time. 

With respect to the telegraphic progress in the colony, we may 
note that the extension from Orange to Wagga Wagga was finally 
completed on the 7th of June, and brought into use on the following 
day, the intermediate stations at Forbes and at Young having been 
opened several months since. There are now two direct lines 
between Sydney and Melbourne, the one being through Albury and 
Beechworth, and the other through Bathurst, Forbes, Young, 
Wagga Wagga, Deniliquin, and Sandhurst, Already the advan- 
tage of having two distinct wires has been realised, the one being 
available whenever an interruption occurs with the other. A con- 
tract is in hand for a second wire from Syduey to Newcastle ; the 
wire is stretched for a few miles beyond Windsor. An extra wire 
to Penrith for railway purposes is completed. An addi- 


tional wire from Campbelltown to Picton for railway pur- 
poses has been contracted for by Mr. Brown at £26 per 
mile. A contract has also been taken for the extension of the tele- 


graph from Deniliquen to Hay, to be completed in four months. 
The line was authorised by Parliament last session, but its con- 
struction has been postponed for the completion of the guarantee 
bond, the arrangement being that the line was not to be proceeded 
with until the inhabitants of the district through which it was to 
be carried guaranteed to the Government a return of five per cent. 
on the cost and the working expenses. 

The Dutch steam corvette Djambi has been lying at Port Jackson, 
She is built on a modern model, measures 1,400 tons, and has been 
an object of general interest. 

We add a few details with respect to miscellaneous public works, 
The improvement of the harbour at Newcastle is progressing. A 
contract has been taken for the extension westward of the public 
wharf, and a commencement has been made with the work. At the 
opposite end of the wharf preparations are in a forward state for 
fixing the new steam-crane from Fairbairn’s; the cofferdam is 
finished, the water has been pumped out, and the foundations for 
the crane are being proceeded with. The works at Stockton for the 
construction of a northern breakwater, and also those for the forma- 
tion of a dyke infront of Bullock Island, are being proceeded with 
as rapidly as the quantity of ballast arriving in the harbour will 
admit. At the Wollongong harbour the excavation of the new basin, 
is about finished, and the rock at the entrance from the 
old basin is being cut through. A _ cofferdam will have 
to be formed to allow of the entrance being cut down to the 
required depth. One side of the old basin has been deepened to the 
required depth for a distance of about 50it. from the shore, but this 
portion of the work has lately been suspended, in consequence of the 
steam engine being employed in pumping out the new basin, the 
filling of which has frequently been the cause of interruption to the 
works. At the Kiama harbour progress is being made with the 
works, about two-thirds of the excavation being now done. The 
breakwater on the southern headland at the entrance of the Clarence 
River is steadily advancing; it extends now fora length of 420Uft., 
exclusive of the approach, which is nearly the same length. ‘The 
next contract will be for a similar work from the northern bank, 
and a survey is being made for a line of railway to bring the stone 
from a quarry to the site of the breakwater. The dyke at the 
entrance tothe Moruya River is finished as far as contracted for, and 
bas greatly facilitated the navigation of the river. A dispute 
between the Government and the contractor with regard to the 
measurements, involving a sum of about £4,000, is still unsettled. 
The steam dredge at the Shoalhaven river, recently constructed 
under the direction of the engineer for harbours, is working gatis- 
factorily, having cut through a great portion of the bank, and in a 
short time the larger steamers will be able to go up to Terrara, 

A fine specimen of steam coal, weighing over half a ton, has been 
exhibited in Sydney, from the Woodford Pits, close to the Great 
Northern Railway, between Newcastle and Maitland. Two pits 
have been sunk at Woodford, each 100ft. deep, and two seams of 
coal reached; the first a 6ft. seam of splendid house coal, and the 
second an 8ft. seam cf steam coal, from which is taken the specimen 
above mentioned, and which is pronounced by competent judges to 
be without “ band,” and of the very finest quality. The pit’s mouth is 
three-quarters of a mile from the Great Northern line of railway 
(which passes through the Woodford Estate, a freehold of 1,040 
acres), and a branch line is now being laid down to ccnnect. Four 
headings are opened in the pits, two powerful steam engines and 
hoisting machinery erected and in working order; and as soon as the 
Morpeth Railway is completed—and it was to be opened this month 
(August)—the Woodford coal will be delivered in Morpeth, from 
which by rail the pits are only distant seven miles, 





Tue Savamis.—This vessel, which will probably become the 
yacht of the Prince of Wales, attained a mean speed on her trial 
this week, of 14°843 knots, or 17} statute miles an hour. She is 
228ft. 8in. long, 28ft. 2in. wide, and is of 834 tons burthen. Her 
engines, by Messrs. Ravenhill, Salkeld, and Co., have 61-in. cylinders, 
aud 4ft. Gin. stroke, her feathering paddle-wheels being 21ft. in 
a. On her trial she drew 9ft, 2in. forward, and 9ft. 10in. 
alt. 

‘Trarric Recerprs.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 15th of August, on 
10,882 miles to £652,655, and for the corresponding week of last 
year, on 10,428 miles, to £637,950, showing an increase of 454 miles 
and of £14,705 in the receipts. The gross receipts on 15 railways 
amounted, in the aggregate, on 7,653 miles to £522,915, and for the 
corresponding week of 1862, on 7.397 miles to £517,907, showing 
an increase of 266 miles, and of £5,038 in the recwipts. 

Perroteum Train ON Fiae.—A train of truck cars on the Penn- 
sylvania road, laden with petroleum, was ignited bya spark from 
the locomotive last Thursday night, near Kittanning Point, on the 
mountains. In afew minutes four cars were in flames. The rest 
of the train was cut loose and saved. The heat of the fire was so 
intense and consuming that the cross ties of the track on which 
the cars stood, and also of the track adjoining, were burned through 
and the rails so warped as to render it difficult for trains to pass. 
The foliage of the trees was burned off and sbrivelled for a distance 
of 5vft. on either side of the track.—American Paper. 

IntercoLon1aL Ratway.—We have reason to believe it is a fact 
that the present Canadian Ministry have agreed to a joint survey 
with Nova Scotia and New Brunswick to determine the most 
practicable route for the construction of the road, and we have not 
a doubt that engineers will be at once commissioned to make this 
survey. We think it is right and desirable that this survey should 
be made and authentic information procured, so that the Legislature 
when it discusses the qnestion, mav have all the necessary dat, 
before them.— Canadian News, Aug. 20. 

Yue Inpian TELEGRAPH.—I'he shipment of the Indian telegraph 
eable from Mr. Henley’s factory at North Woolwich is now in active 
operation. The Marian Moore, carrying 170 miles of the c:ble, left the 
Downs a few days ago for Bombay, and is expected to arrive at her 
destination towards the end of November. The sailing ships Assaye 
and Kirkham, moored alongside the works, are now receiving their 
cargoes of the wire, which is beiug rapidly coiled in the holds of 
both ships simultaneously by steam machinery constantly at work. 
= oa vessel will carry about 360 miles, and the latter about 
200 miles. 
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PETROLEUM OIL. 


Wrrs'n the past three years a vast and rapidly-increasing traffic 
has sprung up in a mineral product whose existence, though long 
known, had excited little previous attention—the rock or petroleum 
oil. Efforts had been made since 1846—and with moderate success 
—to supply an oil for illuminating and lubricating purposes, dis- 
tilled from the softer, or, as they were usually called, the fatty coals. 
The English cannel coals, the Nova Scotia cannel, the Brecken- 
ridge, and some other of the bituminous coals of the western slope 
of the Apalachian range, produced these oils in considerable quan- 
tity. The oils, or, rather, hydrocarbons, thus distilled were less 
dense than — animal or vegetable oils, but exhaled a peculiar 
and somewhat unpleasant odour, and burned with abundant smoke, 
requiring a peculiarly constructed lamp toconsume theexcess of carbon. 
In 1859 there began to be a considerable production of oil from the 
petroleun wells or pools which had been known to exist in Venango 
county, Pennsylvania, and its vicinity, for more than a century, and 
from some bew ones opened in August of that year, at ‘litusville, 
by Messrs. Bowditch and Drake, and the question of the probability 
of combining this oil with that distilled from the coal, or of using 
it aloue, after refining, as an illuminating oil, began to be discussed. 
After careful investigation and experiment it was demonstrated that, 
thongh possessing less body than the coal oil, it could be used with 
satisfactory results for illuminating purposes But there was still a 
difficulty. Coulda uniform and sufficient supply be procured, or 
were the wells and pools, as yet opened, merely limited deposits, 
liable to be soon exhausted? ‘Ihis question, which need not have 
occasioned any anxiety, had the history of petroleum deposits been 
more generally known, was solved in August, 1861, by the dis- 
covery—the result of deeper boring—of spontaneous flowing wells, 
which threw up vast quautities of the oil, more, indeed, than could 
be saved at first, with the scanty supply of tanks, vessels, barre's, 
&c., which had been required by the pumping wells which up to 
that time had been the only sources of supply. An intense excite- 
ment followed in the oil-regior of Pennsylvania, which lay mainly 
aiong the valley of Oil Creek and its tributaries in Venango, 
Warren, and Crawford counties. Three thousand barrels of oil a 
day were obtained from a single well, and in every direction new 
borings were going on, and new discoveries of flowing wells were 
made almost daily; while other regions of similar geological 
structure were carefully explored for evidence of their capacity for 
producing oil. Soon there were oil wells—either pumping or 
flowing—yielding considerable quantities, in Western Virginia, 
Kentucky, Ohio, and Canada; and more recently discoveries have 
been made of the existence of petroleum in large quantities in 
California and in some of the North-western states. At first vast 
quantities of the oil were wasted ; but latterly the flowing wells 
have been fitted with strong tubing and stupcocks, so that the 
supply is entirely under control. 

‘I'he quantity sent to market from the Pennsylvania wells in 1859 
did not exceed 20,000 gallons, of which 13,000 gallons went over 
the Sunbury and Erie road. In 1860 the number o1 pumping wells 
had increased till, at the close of the year, there were nearly 2,000; 
of these, however, only 74 yielded any considerable quantity. The 
daily yield of these was about 1,165 barrels, or 46,600 gallons, and 
as the price of the crude oil was then 20 cents per gallon, this 
amount was worth about 9,320 dollars. The total quantity sent to 
market in 1860 was but little over 2,000,000 gallons. In 1861 the 
production increased greatly, especially after the discovery of the 
flowing wells. Not less than 20,000,000 gallons were sent to 
market, and large quantities retained in the oil region. Meantimo, 
a considerable export demand for the oil had sprung up in Great 
Britain, France, Belgium, Germany, South America, and the West 
Indies. ‘The entire exports of the year—including those to 
Califurnia—-were probably not far from 2,500,000 gallons. 

In 1862 the traffic met with a still more rapid development. 
The foreign demand, at first dull, gradually increased, and Liver- 
pool became the great foreign market of the trade, though consider- 
abie quantities were shipped to other ports. Nearly 3,100,000 gals. 
were sent to that port alone, and about 5,000,000 ;to all the British 





ports. The exports from the principal ports to foreign countries 
were as follows :— 

Dols. 
New York .. .. oe «. e+ 6,783,563 gals., valued at 2,037,413 
Philadelphia .. .. .. .. 2,60:,203 ,, is 520,575 
DE co e+ os o 468 , ad 457,859 
Baltimore .. .. .. «. «+ 1,120,000 ,, - 500,000 
Total +» 11,402,382 ,, »» 3,524,817 


The invoices of these shipments are undoubtedly too low, as 
Mr. Macrae, a leading Liverpool oil-broker, on the 18th October, 
1862, estimated, from data in his possession, the receipts of petro- 
leum oils in Great Britain alone from the United States and Canada 
during the year at over £1,000,000 sterling (5,000,000 dols.). The 
amount sent to California was large, but is not readily ascertainable. 
Nor is it practicable to ascertain the entire production, scattered as 
it was over so extended a region and sent to market by so many 
routes, If it bore the same proportion to the foreign export as that 
of the previous year, it must have approached to 100,000,000 gallons; 
but this is hardly probable. The daily yield from the Oil Creek 
region was stated by the “ Oil City Register” as 5,717 barrels a day, 
which would be equivalent to an annual product of about 71,.00,000 
gallons. A railroad has been constructed, 27 miles in length, from 
Titusville to Corry, at the junction of the Atlantic and Great 
Western Railway and the Philadelpiia and Erie Railroad, for the 
transportation of the oil and its freightage is already very heavy. 
Large quantities are also sent in barges down Oil Creek and the 
Alleghany river to Pittsburg, which has been the most important 
point for refining the oil, though now immense quantities are 
refined in the vicinity of New York, Philadelphia, Boston, Balti- 
more, and Cinciunati. 

The existence of petroleum springs, pools, and lakes has been long 
known, and the bitumen and naphtha produced by them have been in 
use for various purposes for centuries. On the island of Zakanthus, 
now Zaute, there were wells of petroleum in the time of Herodotus, 
500 years before Christ, which were minutely described by him, 
and are still in existence and yield bitumen. Near Ecbatans, in 
Persia, was a petroleum lake, which Plutarch describes as having 
been on fire in his time. The perpetual fires of Baku, on a pro- 
montory of the Caspian Sea, which have been an object of such 
devout care among the Parsees for so many centuries, are fed from 
petroleum springs. In China, in Thibet, and especially in Burmah, 
near the Irrawadi, are extensive wells or pools of petroleum or 
naphtha, whose products have afforded a commodity for trade, to a 
limited extent, for centuries. ‘The Dead Sea, in Palestine, has 
numerous petroleum springs on its banks, and the bitumen floats 
upon its waters. In Italy there are several springs of naphtha. In 
the island of Triaidad there is an extensive lake covered with the 
products of the hydrocarbons, and known as the Great Pitch Lake, 
—very fully described, in 1855, in the “American Jourval of 
Scence,” by the late Dr. N. S. Manross, who had visited and 
explored it; aud in Jumaica there are several pools of the same 
substance. ‘Uhe region near the kead-waters of the Genesee river, 
and along Oil Creek, in Pennsylvania, has long been known as pro- 
ducing this mineral oil, which was used by the Indians in their 
religious ceremonies and also as a medicament for wounds. Under 
the name of Seneca oil, or Genesee oil, it has been sold for nearly a 
century, put up in small bottles, as a remedy for bruises, sprains, 
&c. The region along the south-east shore of Lake Erie has un- 
doubtedly extensive lakes of it at some distance below the surface. 
At Fredonia, in Chautauqua county, New York, many years ago, 
bubbles of inflammable gas were observed asceuding from the mud 
at the shore of the lake, and the inhabitants constructed a gasometer, 
col'ected the gas which ascended, and utilived it for lighting the 
Streets of their village. Yet, while so widely diffused, aud so geve- 
rally kuown, the idea of its adoption as a substitute for cil in illumi- 
nation seems not to have been practically acted upon before 1839, 

Opinions are divided as to the origin of petroleum. It was at 

it regarded by geologists as wholly a product of vegetable carboni- 





sation; and it was alleged that the marine vegetation of some por- 
tions of the carboniferous era was so rich in hydrocarbons that, 
under the pressure of tho superimposed strata, the oil or petroleum 
expressed from them, and flowed into reservoirs in the limestone 
strata of the coal measures; but it has been found of late that the 
oil, though sometimes found in the cavities of the limestone rocks 
of the carboniferous period, is also sometimes found above or below 
them; and the impression is gaining ground that it may have had 
its origin in the destruction and decomposition of animals as well as 
vegetables. 

The fluctuations in the price of the oil during the year 1862 were 
extraordinary. In New York and Philadelphia, at the commence 
ment of the year, the crude oil was sold at 22} to 24 cents a gallon ; 
in May, June, and July, it had failen to 9, 10, and 11 cents; 
November 1, it had risen to 18 to 23 cents, and on the 29th of the 
same month it was sold in Philadelphia at 40 ceuts and in New 
York at 55 cents the gallon: while at the close of the year it had 
fallen again to 25 cents. The fluctuations in the refined oil were 
equally remarkable. In January, 1862, it brought 40 to 47} cents, 
in April, May, and June, 19 to 25 cents, in October, 35 to 50 cents, 
in November, 95 cents to 1°10 dollar, and in December had fallen to 
40 cents. 

The Times, of the 7th of August, 1863, says:—" The trade in 
petroleum oil from America continues to increase at the rate which 
was predicted scon after its discovery. In the first half of the year 
1861 the exportation from New York, &c., was 3,250 barrels; in the 
same period of 1862 it was 108,000; and in the same period of 1863 
it has been 425,000 barrels. A preparation of the material, which is 
called colzarine oil, and which is free from smell and also 
from sulphur compounds, has lately enabled it to be used in the 
moderator lamp.” 





The following paper on “ The Oil Wells of Canada,” was read 
before the Canadian Institute by Mr. Sandford Fleming, C.E. 

During a recent visit to the village of Oil Springs, in the town- 
ship of Enniskillen, I made the following notes on the present con- 
dition of the oil wells in that quarter :— 

The first flowing well discovered was that known as the “ Shaw 
Well,” on Lot 13 in the Second Concession. The oil was “ struck” 
in the early part of last year, and continued to flow spontaneously 
for about ten months. ‘This well was formed by digging about fifty 
feet through clay to the rock surface, aud then by boring 
158ft. through the latter. The flow from this well has now 
entirely ceased, after discharging a total estimated quantity of 
35,000 barrels. 

During the past year, or, at least, since the first discovery of the 
Shaw Well, there have been found, in all, about thirty flowing wells, 
of more or less value in this section. 

The yield of all these wells, as I was informed, was, at one time, 
as much as 12,000 barrels per day. They are all situated within an 
area of one square mile, and chiefly on the south bank of the Black 





Creek, only one having been discovered to the north of it. The 
number of flowing wells is now reduced to two, an old and a new 
one recently opened. These two wells are within a hundred feet of | 
each other, and yield, it is said, over 100 barrels per day each. Many | 
of the old surface wells are now brought into requisition, and such | 
of the old flowing wells as yet afford oil by pumping are | 
worked by hand. ‘The total yield from the flowing wells, and all | 


other sources, at the present time, is said to be about 400 barrels per | 


| 


ay. 
There is one remarkable peculiarity connected with the stoppage 
of the natural discharge of oils from the wells, which might bere 
bementioned. Thedeepest wellsinvariably have been those which first | 
ceased to flow, and the two shallowest of all the thirty wells are those | 









ouly which now yield a natural discharge of oil. 
I ascertained the depth of nine separate flowing wells, at points 
scattered over the whole oil-producing area, to be as follows :— 
The deepest well......... D scccens is 230 feet in the rock. 
9» nextdeepest......... I eeoe is 208 ” 
” ” eee a a weeseen Se ” 
” a ows 2 cman Dee n 
” ” a ee ” 
” ” - D ... is 162 > 
” ” ooceevene ‘4 - is 158 ” 
, sesseseee 18 109 2 At present flow- 
The shallowest wells { Basen * §5 109 ing. 
It ought to be borne in mind that I give the depths under the 





rock surface, not under the surface of the ground, the former being | 
nearly level, while the latter is very uneven. -Over the surface of | 
the rock the thickness of clay ranges from 40ft. in the flats of the | 
creek to 80ft. on the banks. : 

The deepest well (G) was the first to fail: in fact, this one only 
discharged 4,000 barrels in all. The next on the list, J, the “ Feroe” 
well, failed. Then the wells (B and C), at opposite extremities of | 
the oil-producing area gave way. Then well H, in the centre, and 
close by the gum beds, ceased flowing. Then various intermediate | 
wells failed, until now the only old well flowing is F, with a depth | 
of 109ft. under the rock surface, and its companion E, recently made, | 
within 30 or 40 yards of it, and to the same depth in the rock, yields 
a copious supply. 

In ceasing to give a discharge of oil, these wells seem to give no 
previous indications of a coming change. The iron pipe which 
conveys the fluid from the bore in the rock to a convenient height 
above the surface of the ground continues to yield a discharge, but 
this discharge is suddenly changed, in most instances from petro- 
leum to salt water, and the water flows on in a continuous stream, as 
did the former substance. 

The mention of some apparent anomalies may be of interest to 
those who desire to form satisfactory theories regarding the various 
phenomeua connected with the mineral oils. 

1. In the immediate neighbourhood of a!l the flowing wells, and 
on the next lot to what is termed the gum-beds, the rock was bored 
to a depth of 300/t.—70ft. lower than the lowest well—without 
finding the slizhtest trace of oil. 

2. About twenty-yards from the flowing well marked I, a 
second bore was made iu the rock to a greater depth by 7{t. than the 
first well, without finding oil. 

3. In another case the rock was bored about 50ft. from a good 
flowing well, and 25{t. deeper, without success. 

4. But perhaps the most singular case is the following :—Some 
time after the “Shaw” well flowed so successfully. a second party 
bored the rock to the same depth about 100 yards from it, and found 
a copious discharge of oil, but this second well had the immediate 
effect of reducing very materially the flow from the “Shaw” well. 
Wheu either was plugged up, the other yielded a full discharge ; but 
when both were allowed to flow, each vielded ouly a partial supply. A 
third party owning a sinall oil lot between the two wells, commenced 
boring on a live drawn from the one to the other at the distance of 
about thirty yards from the “Shaw” well; he naturally expected 
to rob both wells, while their owners sane by this time had formed 
a co-partnership) had every reason to fear his certain success. All 
parties, however, were doomed to disappointment, as the third well 
proved an utter failure, although the rock was bored to a much 
greater depth than the other two wells. 

I may mention that although traces of petroleum have been found 
at several places beyond the immediate neighbourhood of the village 
of Oil Springs, viz., at Bothwell, at Tilsonburgh, and at other points 
within a circle of perhaps ten or fifteen miles, yet, with one excep- 
tion, I believe no flowing well has been struck beyond a very limited 
area. The exception referred to is at Petrolea, on Lot 14 in 18th Con- 
cession, Enniskillen, and about six miles from Oil Springs villages. 
The rock is here bored to a depth of three hundred feet—five hun- 
dred and sixty-three fect under the surface of the groupd—and a 
constant stream of salt water and oil is discharged, equal to, it is 
estimated, 1,200 barrels per day ; and of this yield atout one per 
cent, or 12 barrels per day, is found to be petroleum. 

There are at the present time a great number of refineries in the 





neighbourhood of the springs. I bad no means of ascertaining the 


exact number, but I was told that, reckoning large and small, they 


could not number much fewer than one hundred. The capacity o? 
these refineries is estimated to be equal to 1,500 barrels of crude oil 
per day, while the total yield of the springs is said to be not much 
more than 400 barrels. 

The “oil men,” although discouraged, are not without hope. 
They think that, as in Pennsylvania, an increased supply of petro- 
leum will be found by sinking wells to a greater depth, and 
accordingly, they are making arrangements, if they have not already 
commenced, to'sink a test well to the great depth of 1,000ft. under 
the surface, 

I was informed that, although only about 150,000 barrels of 
petroleum have been shipped, a total quantity of 300,000 barrels 
must have been discharged, up to this date, from all the wells, 
about half of the total yield having been allowed to run to waste. 
‘To give some idea of the capacity of the hidden reservoirs in which 
the petroleum has been stored, 1 may mention that 300,000 barrels 
are equal to nearly 2,000,000 cubic feet, aud that if brought into one 
place, the crude oil discharged from the wells of Enniskillen wou'd 
be sufficient to cover an area of five acres of land to a depth of 10it. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





STEAM NAVIGATION. 


Si,—Permit me to correct a misimpression, personal to myrelf 
which has found its way into your leading article of the 14th instru 
relating to the “ frictional or skin resistance of ships.” You there 
make it appear that I ignore the existence of the “ resistance due to 
midship section,” and add, “it is certainly extraordinary wien 
engineers of reputation speak of extinguishing the resistance dio 
to midship section.” So far from ignoring the existence of this 
species of resistance, I have given, in the 16th volume of the 
Minutes of the Institution of Civil Engineers, formule for the specd 
and power of steamships, which formula include and combine, 
into one result, both the resistance due to midship section and the 
resistance due to superficial friction. These formule show that, as 
respects blufily-built, short, and necessarily slow-going vessels, tle 
resistance due to the midship section, or rather to the figure of the 
vessel, is proportionately very great; while, on the contrary, the 
formule also show, that as respects sharply-built, long, and high- 
speeded vessels, the resistance due to the figure of the vessel is pro- 
portionately very small. 1 also point out that in the latter case tho 
resistance due to the midship section may, without sensible error, bo 
omitted, and that, if omitted, the formula may be reduced to a 
remarkably simple expression, which I also give and exemplify. 

It would be well if naval constructors would agree to discontinue 
the use of the term “midship resistance,” for, in truth, no vessel 
presents its midship section to the action of the water. The midship 
section is simply the base upon which the bow of the vessel stands, 
and the bow may take any “figure” from a flat front haying a 
maximum resistance = that of the midship section, to an infinitely 
long wedge, having a minimum resistance = 0. 

All fast-going vessels are necessarily built with very sharp bows. 
The resistance to forward motion varies with the squares of the 
sines of the varying angles made between the tangents to the curvi- 
linear side of the bow and the path of the vessel. Now as the sine 
is, in these vessels, always a small fraction, the square of the rine 
must always be a very much smaller fraction ; and hence it hy ppens, 
that in sharp vessels the midship resistance virtually disappears from 
the equation, into only one term of which it enters, leaving all the 
really noticeable resistance to be produced by the friction of the 
skin. The total amount of this latter resistance may be easily 
calculated, if it be borne in mind that the friction of water upon ove 
square foot of iron surface is one avoirdupois ounce for a velocity 
of one yard in one second, and that the friction varies as the square 
of the velocity, and the power required to overcome the friction at 
the given speed as the cube of the velocity. It is also convenient 
to — that one yard persecond is very nearly two statule miles 

r hour. 

"le conclusion permit me to do something more than question 
Colonel Beaufoy’s conclusion, or rather what is inferred to be his 
conclusion, that the friction within a pipe is the double of the friction 
without a Pipe. We have only to suppose the radius large or infinite 
to perceive that this enunciation involves a transparent fallacy. 

f you will permit me I will, on a future occasion, avail myself of 
your publication to exhibit some short and practical methods of 
estimating the resistances to the motion of a steamship, without 
going through the troublesome, and, in a business point of view, 
inapplicable , process of integration. 

T. Hawxstey, Mem. Inst. C.E. 


30, Great George-street, Westminster, Aug. 22, 1563. 





Steam Cunrivation.—Under the title of “ Fire and Water v. Corn 
and Hay,” Mr. 8. Hutchinson, of Manthorpe Lodge, Lincolnshire, 
has published what we are assured is a careful and accurate account 
of the cultivation of 751 acres of land upon a farm at Dunton Lodge, 
near Biggleswade, in the county of Bedford, the property of Larl 
Brownlow. ‘The instrument used was “a steam cultivating ap- 
paratus (which had been worked three seasons before) at a cust of 
£180, and a new 10-horse power double cylinder steam evgine ata 
cost of £320.” Besides the interesting details given of the cost of 
cultivation by this steam plough, Mr. Hutchinson enters into a 
carefully-considered estimate of what would have been the cost if 
the ordinary means of horse and manual Jabour had been employed. 
The result of the comparison, as may be expected, is greatly in 
favour of the steam-propelled cultivator. Mr. Hutchinson gives the 
following summary of the cost of steam and estimate of horse culti- 
vation :— 

Tul. Quantity. Ttl. Cost, Acreage Cot, 
R. P. DP aod £ 


A. ~rm & . ®& 
By Steam in 1861 and 1862 2 062 gh 582 29 8 74 
By Horses do, ~j . }rrso ll 2 015 5} 


In favour of Steam .. £618 8 5 £0 8 1} 


Mr. Hutchinson adds: We have not noticed or estimated any 
acts of husbandry performed by our ten horses, as they would apply 
equally whether the work we have been considering had been per- 
formed by horse or steam power, only that their keep aud wear and 
tear are both greatly reduced by the light work left for them to 
perform, after steam cultivation. We have not touched upon the 
superiori:y of the work, or noticed that more than double the cubic 
area of ground was moved by steam that we contemplated would 
have been moved by horse power; we wish the resulis shown by 
the largely increased produce practically to answer these consi- 
derations. There is one other leading consideration to which we 
would refer, and, in legal phraseology, ‘ be it known unto all men,’ 
that a steam-horse in one pafticular is the most economical of 
animals, for he only eats and drinks when hard at work, aud dis- 
penses with a groom in waiting afterwards; and every farmer who 
employs steam power for thrashing corn and cutting fodder, with 
his stud of horses at ease feeding in their stable, and not unfre- 
quently a fixed horse-power thrashing machive on his premises, 
practically acknowledges that he would do the same thing, if he 
could be convinced that steam power may be applied with like 
facility, as it assuredly can be, to the cultivation of his farm. It is 
commonly said that steam cultivation cannot be advantageously 
introduced, even on large farms if the fields are small; we think, 
the objection applies with much greater force to horse cultivation. 
A steam cultivator, such as we have employed, will operate closer 
to the fences, and turn at the ends with greater facility with a 
breadth of 36in., than a pair horse plough can do, with a breadth of 
9in.—the plough would thus have to turn fuur times, to the steam 
cultivator once; and if the two hours occupied in moving a steam 
apparatus from field to field is in like manner divided by four, half 
an hour is left for a pair or more of horses to do the same thing.” 
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D. AND J. TANNAHILL’S RIVET-MAKING MACHINERY. 
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Tis invention, by Messrs. Tannahill, of Glasgow, relates to 
rivet-making machines. Fig. 1 isa side elevation, Fig. 2 an end 
elevation, and Fig. 3 a plan, of a rivet-making machine, embodying 
some of the improvements. This machine is of the class termed 
* vertical,” from the motion of the ram or shaping head A being 
vertical, and in some respects it resembles machines of that class as 
hitherto constructed. 

A first improvement relates to the turntable movement by which 
the table or dise B witb the series of dies C is shifted round between 
each stroke to bring a fresh die under or in front of the ram or 
shaping head A. A difficulty has hitherto been experienced in com- 
Liniag with a simple and easy movement the necessary accuracy 
of position at each shift. By the present invention, however, this is 
effected by employing a reversed ratchet with the ordinary ratchet 
und pawl lever arrangement by which the table or disc b is shifted. 
‘Lhe reversed ratchets are indicated by dotted lines at D in Fig. 3, 
and are shown detached in Fig. 4. The table B is shifted round, 
step by step by the pawl lever HE, actuated by means of a connecting 
rod F from a crank G on the main shaft H, by which the main lever 
or beam | is worked. <A catch J, indicated by dotted lines in Fig. 3, 
is centred on a stationary stud, and is arranged to engage with the 
reversed ratchet, being pressed inwards by a spring, and a tooth of 
the ratchet is brought firmly up against it at each shift by the action 
of the pawl lever E on the other ratchet. At the commencement of 
each shift the reverse ratchet catch J is fora moment drawn out of 
the way for the ‘<r of the next ratchet tooth to pess it. For this 
purpose the catch J is fitted with a slotted link K, which embraces 
the pawl lever E or a pin on that lever, and just as it completes its 
backward movement the pawl lever E draws over the link K, and 
thereby causes the catch J to be moved outwards. An ordinary 
spring pawl L, indicated by dotted lines in Fig. 3, is provided, to 
prevent the table B from moving backwards. The ratchet wheels D 
are by preference constructed so that the faces of the teeth are ‘cut 
out of steel, cavities being formed in the original block to receive the 
steel in the requisite positions, ‘This improved shifting movement 
may be applied to either a “ vertical” or a “horizontal” machine. 
When the machine is vertical and the die table or disc B turns about 
a vertical axis, the table B is by preference made to rest and turn in 
a circular V-shaped groove, as indicated at M in Fig. 2, instead of 
being formed with an inverted groove to rest on a projecting ridge. 
‘Che machine is provided as usual with cutters N for cutting the 
blanks off the rods, but the upper or movable cutter is by preference 
made to work rectilineally in guides P, being jointed instead of 
lixed to the lever Q, by which itis actuated. The bridge piece R, 
in which the ram or shaping head A is guided, is accurately fitted 
into its seats in the side frames 8, but so as to permit of accurate 
adjustment at any time by means of set screws T screwed into lugs 
provided on opposite sides of it for the purpose. Ina similar way 
the rods U, by which the main lever I is held down to the wooden 
spring beams, are screwed at their lower ends and fitted with nuts, 
as indicated by dotted lines in Fig. 1, so that they can at avy time 
be accurately adjusted. 

Vig. 5 is a sectional plan, Fig. 6 is a side elevation partly in 
section, and Fig. 7 is a transverse vertical section, of a “ horizontal” 
machine or one in which the ram or shaping head A works hori- 
zontally, and a further portion of the improvements are shown as 
applied to it. This machine is represented as fitted with only one 
die C, The cutters N for cutting off the blanks are immediately 
above the die ©, the upper cutter being fixed to a block sliding in 
guides P upon the cross frame+piece V, and being actuated bya 
lever Q on a rocking shaft W, which is worked by a crank pin disc 
on the main shaft H. A keeper X is provided to receive onde blank 
us it is cut off the rod, and this keeper holds the blank opposite the 
dio © until the ram A acts upon it. ‘The keeper X is in two parts 
hinged together and fitted witha spring, or the outer part may be 


made capable of springing, and angular pieces of thin metal at the | 
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top of the keeper receive the blank, being arranged}so that in 
collapsing one can enter under the other. The keeper collapses as 
the heading ram A begins to act on the blank, and is then with- 
drawn, but not before the blank is properly held between the ram A 
anlt!edieC. ‘lhe keeper X is fixed to a block sliding in guides 
Y, and is depressed out of the way at the proper times by a trans- 
verse lever Z, actuated by a longitudinal lever a, which last is 
moved by a cam on the main shaft H. The shaping die 6 of the ram 
head A is fitted with a strong spring cat the back in a socket 
formed in the ram head, and this spring cau3zes the die to projecta 
little until the pressure of the stroke is sufficient to compress the 
spring. With this arrangement the blank is at first pushed into the 
counter die C with a comparatively slight pressure, which permits of 
the keeper X being more easily or conveniently withdrawn, but of 
course on the heading die 6 receding inwards it reaches an internal 
shoulder, and the final compression is given with as much solidity as 
in ordinary arrangements. The bearings of the main shaft H and of 














the first motion shaft d are made movable, and the concussion of the | 
shaping stroke is received by a wooden spring beam ¢ provided with | 


a screw adjustment 7 








Tue Wersn Coat anv Iron Trapes.—The Newport correspond- 
ence of the Colliery Guardian states that the coal trade of that dis- 
trict shows a little more life, but it cannot be said to be in anything 
like a satisfactory state. Prices are low, and the competition is so 
great that there is no prospect of a substantial advance. The pre- 
sent average shipments from this port are about 20,000 tons a week, 
and there is no doubt but that double that quantity could be ob- 
tained from the Monmouthshire collieries now opened, if a sufficient 
demand existed. Therefore, it may be gathered from this fact that 
the Monmouthshire coal trade is not in a very flourishing state. The 
Royal Mail Company have, it appears, found that the Aberdare 
coal does not stand the various climates where the depdts are situ- 
ated as well as was expected, and it is believed that next year the 
company will again return, and get their supply from Risca. The 
contract for this year has been secured by the Aberdare colliery pro- 
prietors, but although such is the case, the Royal Mail Company are 
obliged to have Risca coal for certain stations. Mr. A. S. Palmer, 





the manager of the Risca collieries, has left, and it is not known yet | 


There is nothing new of importance to 
Several orders have lately 


who will be his successor. 
report in cornection with the iron trade. 


been executed on American account, principally by the Ebbw Vale | 


Company, and it is not unlikely that a considerable trade will be | 
done with that country, even if the war should continue. Of course, | 


it cannot be expected that the shipments will bear any comparison 
with what was the case two or three years previous to the com- 
mencement of the war, but it is very probable that the trade will 
show a large increase as compared with 1861 or 1862. Prices are 
maintained with firmness, and it is not unlikely that a further 
advance will take place in bars. The ironmasters are at the present 


time threatened with a serious difficulty, and that is the want of | 


hands. The emigration to the Northern States of America principally 
continues with unabated vigour, and it may be safely said that 500 
a month leave from the ironworks alone. 


the matter, and see what can be done to put an end tothe threatened 
difficulty. The works in the Swansea district are still active, there 
being a good and increasing demand for both rails and bars. T 
export trade continues brisk and satisfactory, and what may appear 
somewhat strange is that a good quantity of railway and other iron 


There has been a report | 
that a meeting of the ironmasters is contemplated in order to discuss | 
| months allowed them to make other labour arrangements.—The 
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| ported, therefore, has been more than the average. The various ports 
| are still well filled with vessels, and although the whole of the dropsare 
| actively engaged, “ waiting stem” gives rise to much complaint on 
| the part of captains and owners of vessels. Freights are lower. At 


| Cardiff the coal trade has completely recovered from the late tem- 
| porary depression, and the best evidence of this is the export return 





' for the month of July. The total quantity of coal shipped reached 
136,259 tons ; iron, 23,237 tons; coke, 1,153 tons; and preserved 
| coal, 672 tons. This shows an increase of 41,151 tons coal, and 7,588 
| tons iron as compared with June, and about 38,000 tons coal and 
65,000 tons iron as compared with May. For the seven months of 
the year the total exports were 799,442 tons coal, and 111,970 tons 
| iron ; for the same period in 1862, 734,451 tons coal and 113,468 tons 
iron; and during the first seven months of 186], 628,652 tons 
coal, and 77,719 tons iron. These figures show that not- 
withstanding the scarcity of vessels experienced during Ma: 
and June, and the comparative small shipments that too 
lace during those months, the trade for the seven months 
as been, upon the whole, satisfactory; the increase over 1861 
and 1862 amounting respectively to 170,790 tons, and 64,991 tons 
of coal. The iron trade will not bear so favourable a comparison, 
but when the serious drawback occasioned by the American war is 
taken into consideration, it will be at once seen that important new 
markets must have been found, or else the shipments would not 
have been so large. During the last few days the coal trade has 
met with another slight check from a sudden scarcity of tonnage. 
Freights have gone “4 from 10 to 20 per cent., and the coal-masters 
have had great difficulty in executing their orders. The arrival of 
a good number of vessels will, however, soon put an end to this 
state of things, and it is expected that a few days will bring a fleet 
of vessels, and then the trade will go on regularly, at least for a time. 
The exports of iron are increasing, and the reports from the 
different works are encouraging. Emigration interferes to some 
extent with operations at the works, and it is to be regretted that so 
many skilled hands are leaving. The market quotations are firmly 
maintained, and although buyers are still holding out fora reduction 
there is no probability that the ironmasters will give way in the 
present state of the trade. 

Locomotives FoR AusTRALIA.—We would call special attention to 
a circumstance—noted in our Australian intelligence—viz., that by 
the last mail orders were sent from New South Wales to England for 
18 locomotives. Colonial mechanical establishments were invited 
to attempt the manufacture of these engines, but failed to respond 
to the appeal, so that English firms may probably rely on receiving 
further orders from the same part of the world. 

Foreicn anp CotontaL Jotrines.—In acknowledging the receipt 
of a memorial which was forwarded a short time ago to the Duke of 
Newcastle, in favour of aship canal from Lake Huron to the Ottawa, 

| the Colonial Secretary says “ that her Majesty's Government would 
see with much satisfaction the completion of such a great and im- 
rtant undertaking as is described in this memorial, and that, so 

| far as it can be legitimately given, the Imperial Government will 
| accord to the project its support. No appeal, however, could be 
made to Farliament for pecuniary assistance.”—On the Suez Canal 
forced labour is absolutely abolished; the company having six 


Malta and Alexandria telegraphic cable has been repaired, and mes- 
sages are now received for transmission from London to Suez, to 
catch all the mails for India, China, and Australia. —The exportation 


| of coals to Russia has been very extensive and continues to be so. 


is at present being sent to America, one large firm alone having | 


exported nearly two thousand tons during the past week. Italy, 


Spain, and France are also considerable consumers, the prices at 
present ruling being from £5 10s. to £5 15s. fo.b. With regard to 
the coal trade, there has been a better demand durivg the last week 
or ten days than for several weeks previously, and the quantity ex- 


During the month of July, 82,529 tons of coal were exported from 
the north-eastern ports to Cronstadt. A high rate of freight has 
been paid, and the larger portion of the cargoes have been carried 
by British vessels._The Indian Government have conceded to the 
ludian Branch Railway Company the whole of the subsidiary lines 
for Oude and Rohilcund. 
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TO CORRESPONDENTS. 


Notice.—A SPECIAL Epit1Ion of THE ENGINEER is 
published for FOBEIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

=." Covers for binding the volume can be had from the publisher: 

price 2s. 6d. each. 





Nemo.—The Victoria Tower is understood to be 300ft. high. , 

W. H. Y.—We have no information on the subject beyond that given inthe 
paragraph referred to. ; 

L. anv G.— I¥e cannot give you the pointed opinion you ask respecting Messrs. 

’s manufactures. 

Amateur.— Your question is not fully stated. You do not say whether the 
150 or 200 cubic seet is to be at the atmospheric pressure or ai that of 159 lb. 
per square inch, 

A Sunscriser (Hereford).—Mr. Ransome has taken numerous patents for 
artificial stone, the earliest dating in 1844. Most of the others are dated 
within the last eight years. 

J. W. (Birmingham).— Water boils at the same temperature when the pressure 
of the atmosphere upon the barometer is the san. In high places the boil- 
ing point falls more or less below 212 deg. 

G. W. P.—The Solicitor-General crnnet prevent the subject of one patent being 
included in a subsequent specification, for she patent issues before the specifi- 
cation is drawn up. He cannot judge rery fully from the provisional 
syxcification what the invention in us perfected form may rerily be, nor, as 
there are no drawings in the provisional, can he judge of details, which are 
somelines of principal importance. 








Tur ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 


TuE ENGINEER is registered for transmission abroad. 
Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfil. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 


Letters relating to the adverti tsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tu ENGINEER, 163, 
Strand, London, W.C. 
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MECHANICAL ENGINEERING. 


THE progress of engineering within the last few genera- 
tions, and the creation of a numerous class of engineers, 
might be instanced by those who delight in the study of 
mind, as proving a natural versatility in mankind—an 
infinite faculty for producing whatever is required so long 
as production is not physically impossible. Were we now to 
revert to the state of things which prevailed a century ago, 
our engineers would mostly become scholars, barristers, 
soldiers, tradesmen, and farmers, and many of those who 
were thus occupied in the reign of George II. would, had 
there been the opportunity, have shone as engineers. It is 
not unlikely that the number of those who are born engi- 
neers has always borne a tolerably constant ratio to the 
general mass of the population of civilised countries, but, 
probably, by far the larger proportion of those now in the 
profession have, so to speak, been educated into it. A dul! 
youth may be tutored to almost any trade, and so a clever 
youth may be fitted for almost any profession. Much, cer- 
tainly,depends upon the natural aptitude of the aspirant, but 
quite as much upon the amount and quality of his educa- 
tion. It so happens, however, that mechanical engincering 
is not cultivated as a profession, nor is there such a thing 
as a systematic course of education whereby a young man 
can be fitted for its practice. It is, indeed, doubtful if 
there ever will be. The relation of a mechanical engineer 
to the community is either that of a tradesman or 
a workman, or as the special servant of a tradesman. ‘The 
great London manufacturing engincers are tradesmen, as 
much so as if they produced and sold leather or bricks. 
Their foremen are workmen, their principal draughtsmen 
and designers are special servants, bound, and necessarily 
so, to fixed hours and receiving a fixed compensation. 
Neither master nor servant has what barristers and medical 
men understand as a “ practice,” and neither, as a rule, 
receives fees. A certain amount of professional knowledge 
may be recognised, in the abstract, in a marine engine for 
example, but the work is sold and paid for with real 
reference only to the quantity and quality of the material 
and workmanship in it, just as if it were a house, or a 
coach, or an agricultural implement. In the case of houses, 
however, a professional architect is often employed, the 
work being done under his directions by a contracting 
builder. In civil engineering works a like system of 
professional control almost always prevails, but there is, 
virtually, no example of the employment of a professional 
man in the design of a steam engine, a locomotive, a steam 
vessel, an engineer’s tool, or a piece of manufacturing ma- 
chinery. ‘The exceptions at least are rare. Where, then, 
is the designing faculty in the factory? It is, of course, 
the master’s province to take the lead in such matters. 
The master may be a born mechanic—a man of intuitive 
knowledge in his sphere—and in such case he will hardly 
fail to set out good work, and to cause it to be properly 
executed. He must either be this, or a copyist, or he 
must be able to command the entire services of a clever 
designer who, for a weekly wage, gives the use of his 
brains without the expectation or hope of any other recog- 
nition of their value. Where the master sets out the work 
his servants become familiarised with his adopted forms ; 
they may, and doubtless will, discover their prominent 
excellencies and defects, and they may, perhaps, reason 
upon them, but not with the advantage of a knowledge of 
mechanical principles. ‘These they can only “ pick up,” 
= as a lawyer’s clerk might be supposed to master the 

aw. The clever designer attends to his work, aware that 
it is neither his business nor to his interest to impart any 
more knowledge than is absolutely necessary to keep his 
draughtsmen attending to their duties. In all large and 





successful factories every possible restriction is placed upon | finished according to his own notions, may not a 


the escape of information. The young gentlemen in the 
drawing office are not allowed in the factory, nor to speak 
tothe men. The foremen are not allowed in the drawing 
office. Of course they have no business there, there is no 
denying that; but this is only a negative reason, and few 
will accept it in place of the positive reason why they are 
excluded. Each foreman keeps every thing in his own 
department carefully to himself. This, too, is no more 
than his duty, and if it were not he would be in no doubt 
as to his interest in the matter, 

It cannot be supposed that, if every restriction upon the 
acquisition of mechanical knowledge were removed, a great 
increase in the number of first-class mechanical engineers 
would be the necessary result. The freedom of the best 
factory in the world would not of itself make an engineer. 
Nor do sketch-bcoks and note-books, and no end of trac- 
ings and written memoranda, supply the place of real 
knowledge. Yet these have an indisputable value of them- 
selves, as is sufficiently evidenced in the care which 
masters generally take to prevent the incubation of such 
aids tomemory. The object, indeed, in every factory is to 
make every one, other than the controlling head, a creature 
of routine, and as nearly as possible a self-acting machine. 
This system renders servants far less independent of their 
masters, greatly increases the difficulties in the way of 
changes and subsequent competition, and tends altogether to 
keep things comfortably as they are. There is nothing 
reprehensible either in such a course, it is obviously 
dictated by self-interest, and results from the natural 
exercise of the advantage of position enjoyed by the 
employer as compared with the employed. A very different 
state of things prevails in America, and to the great dis- 
advantage of employers. There are no indentures there, 
there are no premiums, the youngest apprentice almost 
invariably receives his twelve and sixpence a week for the 
first year, increasing progressively until at the end of the 
third year he becomes a full-blown journeyman. Each 
commonly works, in turn, upon nearly every class of work 
done in the factory, and cach is welcome, in most cases, to 
learn all there is to be learnt, no matter by what means, so 
that he does not neglect his work, or misapply his master’s 
property. Factories, too, are generally freely opened to 
all visitors, who are left to themselves to go over the 
works, generally alone, with an injunction, possibly, “ not 
to speak tothe men.” The result is that every journeyman 
at last knows so much that he, too, must become a master ; 
and so, all over the land, are little factories started with 
small capitals—often borrowed—and thus there is the 
keenest competition everywhere, and the profits of manu- 
facturing engineersare far below those of ordinary tradesmen. 
Is it not a proof of this that (and we can vouch for the 
fact) many articles of machinery could now be imported 
from America, were there a market for them here, and sold 
absolutely under London prices? We know of many 
instances in which this could be done, and yet iron and 
workmen’s wages are one-half dearer on the other side of 
the Atlantic than here. The workmen are better educated, 
more ingenious, and somehow, although they do not 
physically work harder, they turn out more work than our 
own mechanics. But, admitting all this, the cheapness of 
their work can only be accounted for upon the explanation 
of microscopic profits. Many of the marine engine factories, 
most of the locomotive works, and nearly every railway 
carriage factory in the States has at some time or other 
been bankrupt, a commentary upon the spread of engineer- 
ing information. 

Good mechanism, however, is a subject for the exercise 
of ahigh order of talent, and those who are called upon to 
design it should have aa education fitting them for their 
duties. ‘The routine of an engineer’s factory, or drawing 
office, does not furnish the proper opportunities, and this 
fact is, indeed, too notorious to be dwelt upon. A young 
man can no more learn all that a mechanical engineer 
should know by simply serving an apprenticeship in the 
great factories at Greenwich, Deptford, or Lambeth, than 
a medical student can thoroughly qualify himself for his 
future profession by simply “ waiking the hospitals.” In 


either case much may be learnt, but it is altogether a | 


mistake to suppose that there is no more to be learnt. A 
mechanical enginecr should, from study, know the strength 
of materials, the various mechanical movements, the prin- 
ciples of statics and dynamics, the general nature of iron 
making and steel making, the principles of machines, the 
laws of friction, the general philosophy of the steam 
engine and its mechanism, the principle of combustion, the 
leading principles of hydraulics, something of chemistry, 
and a good deal of mercantile and patent law, and he 
should have a fair knowledge of engineering history, and 
of remarkable engineering works, as well as a general 
knowledge of the state of engineering construction in other 
countries than his own. A mind that has received a certain 
degree of cultivation may master a great deal of all this 
by reading, but study without a master only now and then 
bears valuable fruit in the mind of a beginner, ‘The 
necessity to which we refer is recognised, inasmuch as 
in King’s College, at the London University, and at 
Glasgow, there are engineering classes, but, where there is 
one of these, there should be one hundred. In almost any 
other science than that of mechanical construction the 
student can always command systematic instruction. He 
can enter upon a course of study, under a master, and can 
thus attain toa degree of knowledge which no term of 
apprenticeship to any tradesman, and no continuance of 
self-teaching, could ever afford him. There should be 
schools in mechanical engineering in which not only the 
principles might be mastered, but in which all, at least, 
that can be acquired in the drawing office of the factory 
might be learned. If such schools were condacted by 
really competent men we might, in time, see mechanical 
engineering recognised as a profession, and those who had 
machinery to construct would then go, not to a construct- 
ing engineer, but to gentlemen whose position, with re- 
ference to mechanical construction, corresponded to that 
of civil engineers in the construction of docks, harbours, 
and railways. Why, if a purchaser is justified in ordering 
a marine engine, to be designed by the maker, and 
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large contractor and 
order the construction, upon his own plans, of 
a dock or a railway? he latter, we com is 
never done without the intervention of an engineer; and 
why should machinery, in which the highest class of me- 
chanical and structural knowledge is of the utmost im- 
portance, be an exception? As it is, however, the 
mechanical engineers are not likely to assist in the founda- 
tion of such an institution as that of which we speak. 
Their guild is one in which all intrusion is to be resisted. 
Yet we are assured that public opinion will, in time, 
demand a change. There are already mechanical engineers 
who prepare plans for machinery of various kinds to be 
constructed by contractors. This system of designing 
machines will extend, and young engineers especially can 
select no better time than the present for mastering the 
principles of their profession, beyond those which they may 
acquire in the routine of the drawing office of an engineer's 
factory or in the fuctory itself. ‘To all engineers mathe- 
matical knowledge is of great consequence, and this 
certainly should be cultivated, if at all, before or 
during pupilage. If no other resource is open, a 
young engineer can always engage the services of a mathe- 
matical teacher for evening lessons, at a few shillings a 
week; and where two or three will club together for this 
purpose, the progress in study may be rendered rapid and 
pleasant, the expense being very trifling. ‘This ind of 
knowledge lies at the base of so much else, that it cannot 
be too thoroughly mastered. Next to this, there is no 
better practice than that of designing machinery and work- 
ing out the details, comparing what is done with the best 
examples within reach. Many mistakes may be committed, 
but the practice provokes thought and indicates to the 
student the precise kind of information of which he stands 
in need, and often enables him to arrive at what he requires 
by observation. A habit of examining machines with refe- 
rence to carrying their arrangement, proportions, &c., in the 
mind, without sketches or notes, is invaluable, and the 
ractice of laying down drawings of machines from recol- 
ection, tends to improvement in the same direction. We 
may be assured that,within the lifetime of those now study- 
ing mechanical engineering, the position of the mechan- 
ical engineer will be divorced from that of the tradesman, 
and that a still higher class of mechanism, embodying 
improved principles, will be the result. 
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FAST ENGINES AND THE INDICATOR, 


UnrTIL the introduction, last year, of the Richards Indi- 
cator, there was none suited to re ad engines, such as 
portable engines, locomotives, steam fire-engines, &c. The 
old indicators were too weak, also, for high pressures, and 
their small piston-area, the momentum of their parts, and 
their general tremulousness of action, rendered them hardly 
suited, indeed, in any case where great accuracy is 
desirable in the determination of expansive working. 
On several occasions recently we have had occasion to 
apply the indicator to express engines upon some of 
the principal metropolitan lines of railway, and it was 
with great satisfaction that we took off, at specds above 
sixty miles an hour, diagrams which for regularity of 
cor.tour and general evidence of instrumental steadiness ex- 
ceeded those which an ordinary indicator would have given 
at one-fifth the speed. Now, therefore, that we have an in- 
strument, made by perhaps the best makers in the kingdom, 
if not in the world, one which can be conveniently fitted to 
the locomotive engine, and which gives trustworthy 
diagrams at the highest speeds, it is time it were generally 
applied on every railway in the land. ‘The indicator 
affords the only means of ascertaining the exact action of 
the steam in the cylinder, and nothing but a diagram will 
couvince the majority of engineers of the great amount of 
wire-drawing of steam when working expansively and at 
high speed with the link motion. We have been increas- 
ing the boiler pressure of locomotive engines ever since 
they were first used. First it was 501b. We soon, how- 
ever, came to 1001b., which was the prevalent pressure 
ten or twelve years ago. But by successive steps we have 
raised the pressure to 1301b. and 150 1b., and even, as in 
some of the Great Northern engines, to 160lb, Yet, 
with the exception of a few strokes at starting, 
scarcely half of this is ever got into the cylinder in 
running with fast trains. In cutting off at about one- 
fuurth of the stroke an express engine diagram will 
show perhaps 1001b. at the extreme steam end or 
beginning of the stroke. ‘This falls, when the piston 
has moved through 3in., to perhaps 75 1b. or less, and the 
actual point of cutting off is altogether lost in a rapid 
downward sweep of the expansion line towards the exhaust 
end of the figure. ‘The average pressure, throughout the 
stroke, may be 351b., and the real gain from expansion 
about the same as if steam of 60 1b. had been admitted 
fairly for nearly one-half the stroke and then cut off, 
With tke great wire-drawing, therefore, we are compelled 
to provide and maintain a boiler working at an almost 
dangerous pressure, and yet the real duty obtained from the 
steam is about what weuld be had with a pressure of 
100 lb. or so, properly worked. Or, if we must have, or, 
rather, will have a high boiler pressure, then the wire- 
drawing system requires cylinders of larger dia- 
meter than would otherwise be necessary. In any 
case there is a loss of a great part of the advan- 
tage which we should derive from expansive work- 
ing. A great part of the actual power of the steam is 
expended in forcing it through narrow openings, and 
according to the mechanical theory of heat, a corresponding 
part of the steam must be condensed and lost. The scant 
opening which the link motion gives, in the notches a 
little way from mid-gear, is its great defect. In diagrams 
which we took, last week, between London and Yarmouth, 
and in others taken some little time before, between London 
and Southampton, this wire-drawing exceeded anything 
we should have inferred from the pressure of the steam, the 
speed of the piston, and the size of the openings, the 
engine moving at from 50 to 60 miles an hour. It is true 
that the ports, in one case, were but 12in. long for a 16in. 
cylinder. A larger opening might be given, at the expense, of 
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course, of increased powerin working the valves, and this, too, 
would be the result if a longer movement were given to the 
valve by increasing the throw of the eccentrics. In marine 
engines, double openings are now made in the valves, this 
being almost the invariable practice with ecrew engines of 
large size; andin Messrs. Maudslay’s engines two separate 
valves, each having double induction openings at each end, 
are employed for each cylinder. Valves of this kind are 
open to the objection of presenting more surface, and thus 
working with greater resistance. It should be mentioned, 
however, that many of the engines in question have a 
packing at the back, intended to relieve them from 
pressure. Mr. John V. Gooch once applied an arrange- 
ment to the valves of a number of locomotive engines, 
whereby a double opening was provided without altering 
the ports in any way. A fixed plate was made to bear 
upon the back of the moving valve, and the consequent 
friction and wear were found to be sufficient to neutralise 
all the advantage which the arrangement otherwise 
afforded. Mr. Haswell, of Vienna, employs a valve, how- 
ever, in which the advantages of double openings would 
appear to be obtained, and that without any extra paris 
whatever, and without additional friction or wear. Tuhis 
valve was shown in the Ausirian locomotives in the Exhi- 
bition last year, and sections of it are given in the pub- 
lished account by the Austrian State kailway Company 
of the objects which they exhibited, and which account 
has been extensively circulated in this country. Mr. 
Charles 'I’. Porter also exhibited a similar valve, in connec- 
tion with the Allen engine, ‘This valve costs no more than 
the ordinary valve, and could not possibly injure the working 
of any locomotive to which it might be applied. We 
shall hope, therefore, to see it introduced into English 
locomotives, and to obtain diagrams, at high speed, from 
engines so improved. Unless, by some means of this kind, 
a more expeditious entrance into the cylinder is obtained 
for the steam, it is questionable whether a radical change 
should not be made in locomotive valve gear. With much 
of the old expansion gear, we do not doubt, better 
diagrams would have been obtained, at high speed, had 
the indicator been used, than can now be produced with the 
link motion. ‘The link is incomparably the simplest gear 
known, especially for locomotive purposes; but its mere 
simplicity is not sufficient to justify any considerable waste 
of the real power of the steam, as in carrying enormous 
pressures, where, except a useless momentary thrust on the 
crank pin in a line with the crank, at the end of the stroke, the 
real working pressure in the cylinder seldom exceeds 75 |b. 
at high speeds. Were it practicable, indeed, it would be every 
way preferable to admit the full pressure of the steam upon 
the piston, not at the end of the stroke, but after the piston 
was some little distance on its way towards the opposite 
end of the cylinder, a movable cylinder-cover following up 
the piston, and locking fast at the moment of taking steam. 
A single-acting engine of this kind for mills has been 
brought out by Mr. Francis Alton Calvert, of Manchester, 
and is said to be giving results of much interest. We have 
no hope that such a mode of working steam could be carried 
out in locomotives, even should it be attended with all the 
advantages attributed to it in the case of fixed engines. 
We are convinced, however, that when the indicator is 
generally employed, as it deserves to be by all locomotive 
engineers, the evil of which we speak will not only be re- 
cognised, but its correction will be attempted and eventually 
eflected. Similar observations are of great importance, 
also, in the case of portable engines, which are now being 
worked at a high rate of speed. One of the most successful 
makers of traction engines has already investigated the 
working of his engines by means of the indicator, and he is 
already seeking a valve gear better suited to give a proper 
admission of steam to the cylinder at high speeds than the 
link motion. 


New Sream Yacur ror tue Emperor ann Empress OF THE 
Prencu.—(From our Correspondent )—The Puebla a steam yacht 
built at Havre for the service of their Majesties the Emperor and 
Ewpress of the French, arrived at St. Cloud last week. She is 66ft. 
in length, is fitted with au engine of 8-horse power, and attained at 
her trial trip a speed of 8 knots per hour. She appears to have 
givon great satisfaction to their Majesties. 

Frexcn Armour Prates.—A second trial of the armour plates 
supplied by Messrs. Petin, Gaudet, and Co., of P'rance, to our Board 
of Admiralty, through Mr. Begbie, of Mansion House-place, took 
place at Portsmouth on Wednesday, and the results then obtained, 
togetber with a subsequent inspection of the plates, prove the two 
tried on Wednesday to be even inferior in their shot-resisting powers 
to the two previous!y tried in company with the Millwall plate. On 
Wednesday Messrs. Jolin Brown and Co. rent a plate 1dit. Gin. in 
length, by Sit. gin. in width, and Sjin. in thickness, for trial with 
the French plates, but not to compete with them, It was built up in 
a peculiar manner of coal blast and charcoal iron, according to a plan 
laid before the firm, but tue theory of the plate’s construction has 
loug been known to be unsound, and the result was, as had been 
anticipated, another failure among many. Notwithstanding its 
failure, however, asa merely experimental plate it has received a 
higher official classification than either of the French many factured 
plates. Messrs. Petin and Gaudet’s two plates were of the following 
dimensions :— The first was Loft, Zin. iu leneth by 3ft. din. in width 
and dfin. in thickuess ; and the second 1dft. Tin. in length by 3ft. din. 
in wiuth and 4}in. in thickness. ‘The main conditions of the coutract 
between Messrs. Petin aud Gaudet aud our Admiralty are—that the 
4}-in. plates shall withstand three shots plantedas nearly as possible in 
thesame place without penetration being effected, and that the 54-in, 
plates shall resist four shots in the same manner, The 5) in, plate 
received in all 10 shots fairly distributed over its surface. Ovly in 
three instances were the shots overlapping, or “ planted as pearly as 
possible in the same place,” but in ali three instances was the plate 
broken through, and penetration effected by two shots, instead of 
‘five, as per contract. Nos, 2 and 4 shots just impinged upon 
each other's circumference, with No. 3 in close proximity, 
all at the right hand end of the plate, but with ro other 
shots near, and Nos. 2 and 4 were connected by a wide deep 
crack extending upwards of fifteen inches. Petin and 
Gaudet's 4}-in. plate received only six shots, which, however, sufli- 
ciently decided its character. The first shot on the lower left edge 
exbibited a crack Jin. in length in the indent. No. 2 on the right 
lower edge, upon a bolt, opened the layer of metal, and cracked two 
layers across. No. 3 shot, to the left of No. 2, opened wide fissures 
in the plate, and drove the broken metal into the ship's side, with a 
large crack to the right. No. 5, in the centre of the plate, above and 
clear of 2 and 3, drove the plate into the ship’s side 4in., with deep 
fissures in the metal. The ‘ast shot did no particular damage in the 
circumference of its own impact, but opened a deep crack across & 
previous shot mark 13in. in length. Penetration, it will be seen, was 
effected in this plate with single shots. 
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1778. Hypouite Meoe, South-street, Finsbury, London, “‘ Certain improve- 
ments in the mode of treating fatty bodies.”— Petition recorded 16th July, 


1863. ° 

1821. CARL Heinrich RoEcKNER, Richmond-terrace, Clapham-road, Surrey, 
** Improvements in machinery and process for reducing wool to a fibrous 
condition, for the manufacture of paper stuff or pulp.”—Petition recorded 
21st July, 1863. f 

1884. Joun WiLL1AM Branrorp, March, Cambridgeshire, “An improved 
agricultural implement for hoeing and cleaning the land, and for 
cutting or setting out the plants of root crops at certain distances from 
each other.” 

1889. Georce SMitH. jun., King’s-road, Chelsea, Middlesex, ‘‘ Improve- 
ments in buffing and traction apparatus of railway carriages and wayons.’, 
— Petitions recorded 3th July, 1263. 

1897. BexJaMIN JOuNSON. Churcli-street, Camberwell - green, 
* Improvements in pianofortes,” ° 

1899. ALEXANDER ROBERTSON ARROTT, St. Helen’s, Lancashire, ‘‘ Improve- 
mes in bleaching certan vegetavie fibres used for textile or other pur- 
poses, whether iu the raw state or manufactured.’ — Petitions recorded 31st 
July, 186%. 

1907. 1HoMAS BRapDsHAW, Bolton, Lancashire, “ Certain improvements in 
machivery or apparatus for givii g motion to * Dobby horses,’ flying 
and swinging boats, or similar upparatus used for public amuse- 
ment.” 

1903. Ricuarp Epwin Birsy, Manchester, ‘‘An improved fire-proof 
cement, which may be employed ‘or covering walls, ceilings, and floors, 
and is also applicable in the manufacture of fire bricks, crucibles, retorts, 
melting-pots, and fur other purposes where fire-resisting properties are 
required.”—Petitions recorde 1st August, 1863. 

1914. BALTHALAR WILHELM GERLAND, Macc: sfield, Cheshire, ‘‘ Improve- 
ments in the manufacture of size, glue, and phosphates.” 

1915. JosrpH IMBExT PROSPER BonNtT and JEAN PFisTer, Rue Thévenot, 
Paris, “ Improvements in lamps.” — Petitions recorded 3rd August, 
1863. 

1923. Joun Henry Watsu, Kensington, London, “ Improvements in 
breech-loading fire-arms, and in the means of extracting cartridge-cases 
therefrom.”— Petition recorded 4th August, 1803. 

1928. EpwARD ALFRED Cowper, Great George-street, Westminster, 
“ Improvements in furnaces for heating air, steam, aud other elastic 
fluids.” 

1930. Georce WILkuiys, Birmingham, “A new and improved means of rail- 
way signalling.” 

1933. WitLiAM Hopson, Hull, Yorkshire, “Improvements in machinery 
used for propelling carriages and vessels.”— Petitions recorded 5th August, 


Surrey 


863. 

1935. Grorce GowLANp, Liverpool, “Improvements in mariners’ com- 
yasses,”” 

1986. Cuak.es Lowe, Bradford-street, South Bradford, near Manchester, 
‘Improvements in dyeing and printing.” 

1939. WILLIAM PRODER HopGson, Hylton, near Sunderland, and Joun 
Vaux WoopirikLp, Hope-street Foundry, Sunderland, Durham, *‘ lm- 
provements in machinery for the manufacture of rivets.” 

1941. James YounG, Buckiersbury, London, ‘ Improvements in the pre- 
servation of animal matter.” 

1944. GapaieL EMILE CiaraGeat, Chancery-lane, London, “ Improve- 
ments in the construction of frames for umbrellas and parasols,” 

1945. Eugext EnrknerikD QUELLE, Bermondsey, Surrey, ‘‘ Improvements 
in inkstands.”— Petitions recorded 6th August, |863. 

1949. WituiaM Jonrs, Warrington, Lancashire, ‘‘ Certain improvements in 
steam boilers.” 

1951. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘An improvement 
in the manufacture of shuttles.”"—A communication from Paul Morin, 
Rue St, Sebastien, Paris. 

1952. Joun WiLLiaM SLATER, Huddersfield, Yorkshire, *‘ Improvements in 
the production of yellow aud orange colouring matters.” 

1953. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatas for preventing sea sickness,”—A communication from Henry 
Giffard, Paris. 

1954. RicuarRD ARCHIBALD BRrOoMAN, Fleet-street, London, ‘* Improve- 
ments in coke ovens.”—A communication from Charles Claude Philibert 
Nicolas vernolet, Paris. 

1955. Epwakp Wartsoy. King-street, London, “An improved apparatus 
whereby screw propellers may be made to steer as well as propel, appli- 
cable also as an improved ball-and-socket joint.” 

1956. James Piatt, Charlotte-street, Bloomsbury, London, ‘‘ Improve- 
ments in apparatus for supplying steam boilers with water.” 

1957. Tuomas WaLkER GUILLOD, V’ark-place-terrace, Paddington, London, 
“Improvements in the manufacture of chess boards and chess men.” 

1958. — MoREWOOD, Stratford, Essex, * Improvements in coating 
metals.” 

1959. Joun Tuompsoy, EDWARD GERRARD FITTON, and FREDERICK ALFX- 
ANDER Fitton, Ardwick, Lancashire, ‘* Improvements in engines for 
earding cotton and other fibrous materials.”— Petitions recorded 7th 
August, 1463. 

1960. Nepaick JARVIE and WILLIAM MILLER, Glasgow, Lanarkshire, N B., 
‘Improvements in the manufacture of oakum, and in apparatus 
therefor.” 

1961. WiLt1aM Burner Ropins, Harborne, Staffordshire, ‘‘ A new or im- 
proved istrument or apparatus for extinguishing fires.” 

1962. Joun THORNTON, JAMES THORNTON, ALBERT THORNTON, and WILLIAM 
TuorstoN, Notringham, “Improvements in apparatus used for pro- 
duc ng looped fabrics.” 

1963. ASTLEY PasTON Price, Lincoln's-inn-fields, London, ‘* Improvements in 
the application of india-ra»ber and gutta-percha to the manufacture of 
roe and mats.”—A communication from Anthony Pollak, Washing- 
ton, U 8. 

1964. Henry ROwLAND Brown, Cranbourne-street, London, ‘‘ New or im- 
proved apparatus for the regulated delivery of caras, tickets, labels, bills, 
and sheets or pieces of cardboard, paper, metal, or other material for 
advertising or other purposes.” 

1965. MicuakhL Situ, Fieet-street, 
farinaceous material from potatoes. 

1966. Joun Warp AxRMsTKONG, Carmarthen, Wales, ‘‘ Improvements in 
fastening, and in securing in position, the rails of railways, the said 
fastening being.applicable fur other uses."—Petitions recorded 8th August, 
1863. 

1969. BERNARD Heyyr, jun., Liscard, Cheshire, “Improved apparatus to 
facilitate sketching and drawing landscapes, buildings, machinery, and 
other objects in correct: perspective.” 

1970. Ricuarpd Dicksox, London-wall, London, “ Improvements in litho- 
graphic printing presses.” 

1972. ALFRED Vincent Newron, Chancery-lane, London, © An improved 
manufacture of blue and «f violet colouring matter.”—A communication 
from Meister Lucius and Co, Hoechst-am-Main, Nassau, Germany. 
— Petitions recorded 10‘h Auqust, 1863. 

1973. JAMES Rupsun, jun, South Shields, Durham, ‘‘ Improvements in 
money-tills,” 

1974. Evwarp Se:omunp Simoy, Bury-street, London, ‘‘An improved 
fastening for levgings " 

1976. WILLIAM KyowLes and Ropert HALLIWwgLL, Bolton, Lancashire, 
* Certain improvements in machinery for preparing, spinning, and 
doubling cotton and other hbrous subst.nces.” 

1977. Davip Whient Bakker, Anderlecht, near Brussels, Belgium, 
“Tu provements in meaus or apparatus for actuating rotary shuttle- 

xes.”” 


London, “ Improvements in obtaining 
” 


1978. Joun THomMson KiNG, Liverpool, “Improvements in apperatus for 
containing and distributing gas for lizhting railway carri: ges, steam- 
bouts, and other movable vehicles and vssels, railwoy stations, and 
oth r places, paris of such apparatus being suitable for governing the 
supply of gas and air for various purposes.” 

1979. WILLIAM FLackeT? HaiGu, Oldham, Lancashire, ‘‘An improved 
equilibrium saw frame.” 

1980. ALFR+D Vincent Newtox, Chancery-lane, London, ‘An improved 
process for hardening cast irou."—A communication from Thomas Allin, 
New York, U.S. 

1981. Jaco’ GroGureaAN WiLLaNs, Westbourne-grove-terrace, London, 
** Improvements in the manuf«eture of ‘ron.” 

1982. WILLIAM ( LakK, Chancery lane, London, “Improvements in road- 
sweeping machines."—A communication from Jean Baptiste Tailfer, 
Boulevart St. Martin, Paris. 

1983, JAMES WHEELER, L’oultry, London, ‘‘ Improvements in the perfuming 
of gloves.” 

1954, WILLIAM Gray, Brownrigg, Haddingtonshire, N.B., ‘ Improvements 
in certain parts of reaping machines, aud in the working or application 
of the same.” 

1985. Sir Joun Scorr Liture, Pall-mal!, London, “An improved revolving 
battery. "— Petitions record:d 1 th August, 1863. 

1986. GrorGk GrauaM, Dalquhuwin ‘urkey Rid Dye Works. Dumbarton, 
N.B., ‘* Improvements rela:ing to baths or boilers used in dyeing.” 

1957. Robert Musuet, Coleford, Gloucestershire, ‘* An improvement or im- 
provements in the manufacture of cast steel.” 

1988. JOHN CoKNFORTH and ALFRED ANDREWS, Birmingham, “ Improve- 
ments in the nails commonly caile.i screw rivets, Which improvements are 
also applicable to other nails and spikes.” 

1990. Richard CanHaM, Clerkenwell, London, ‘Improvements in ma- 
chines for the preparation of moulds for casting.” 





1991. JAMES TEMPLEMAN, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
the manufacture or production of artificial fuel.” 

1992. ROBERT STIRLI‘G NEWALL, Gateshead, Durham, “‘An improved mode 
of, and apparatus for, drying chemical compounds and other substances,” 

1994. WILLIAM Hupson, CHK IsTOPHER CATLOW, and JouN DopGgox, Burnley, 
Lancashire, “ Improvem: nts in looms for weaving.” 

1996. WiLLiaM CLARK, Chancery-lane, London, “An improved lamp for 
burning co»l oil and other similar hydrocarbons without the aid of 
a draught chimney."—A communication from Woolsey George Sterling 
and Nathaniel Wheeler, Bridgeport, Fairfield, Connecticut, U.S.— 
—Petitions recorded 12th August, 1863. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2009. SamueL Russe Witmot, Exeter, Devonshire, “Improvements in 
hand trucks,”—A ication from Al jer Douglas, Bergen, New 
Jersey, U.S.—Deposited and recorded 14th August, 1863. 

2020. PikRKE Francois Louis Biznvaux Hikn, Le Cateau, Nord, France, 
“ A waterproof preparation to make fabrics, thread, textile matters and 
— impenetrable against water.”—Deposited and recorded 15th August, 

863. 








Patents on which the Stamp Duty of £50 has been Paid. 


2016. Moritz Jacony, Nottingham.—Dated 2ist August, 1869. 

2033. JEAN Hector Cuampon LackoisaDs, Boulevart St. Martin, Paris,— 
Dated 23rd August, 1560. 

203, STFPHEN GREENWOOD, Butterfield-place, Cropper-lane, Bradford, 
Yorkshire.— Dated 24th August, 186). 

2038. ANTOINE HALTER and FRANCOISE Decorce, Rue de Malte, Paris, — 
Dated 24th August. 1860. 

2053. ALFRED VinceNT NewTon, Chancery-lane, London.—A communication, 
—Dated 25th August, 1860. 

2051. Joun WiLkES, THOMAS WILKES, and GILBERT WILKES, Birmingham.— 
Dated 25th August, 18: 0. 

2144. GroxGe Bepson, Manchester.— Dated 5th September, 1860. 

22:8 PavuL Pautarp, Castres, ‘arn, France. — A communication. — Dated 
14th September, 1860. 

2043. FERDINAND PIERRE JEAN VAN DEN OUWELANT, Paris.—Dated 24th 
August, 1360. 





Patents on which the Stamp Duty of £100 has been Paid. 
1952. Josep: CrossLey and JAMES Bo.ton, Halifax, Yorkshire.—Dated 21st 
August, 1856 
2046. EpMUND Pim SPILLER, Holborn-hill, London. -— Dated 3rd September, 


i856, 





Notices to Proceed. 

907. Tuomas Batpwrn, Bury, Lancashire, “Improvements in superheating 
eon and in apparatus connected therewith."—Petition recorded 10th 
April, 1863. 

931. MichaEL Myers, Wizmore-street, Cavendish-square, London, ‘ Im- 
prov«ments in the construction of trunks, portmanteaus, and boxes,”— 
—Pelition recorded 13th April, 1863. 

935. GEORGE ‘J HOMAS SMITH, Ordsall House, East Retford, Nottinghamshire, 
‘* Improvements in metallic window shutiers.”—Petition recorded 14th 
April, 1863. 

946. WiLL1aM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for the transport of goods.”—A communication from Paulin Gay, Boule- 
vart St. Martin, Paris, 

247. HENKI ADKIEN BONNEVILLE, Rue du Mont Thabor, Paris, ‘“Improve- 
ments in the construction of gas burners.”"—A communication from 
Theodore Berents, Maestricht, Belgium. 

949. WILLIAM SPENCE, Chancery-lane, London, ‘‘ Improvements in the manu- 
facture of gunpowder.”—A communication from Samuel Ricker, Frank- 
fort on the Maine. 

950. Henry Eaton, Manchester, *‘ Improvements applicable to presses for 
bali: g purposes.” — Petitions recorded |Sth April, 1863. 

959. WILLIAM OLDFIELD, Noble-street, St. Luke’s, London, “ Improvements 
in the construction of locks applicable to despatch and other boxes, 
writing and dressing cases, or other similar receptacles,” — Petition 
recorded 16th April, 1863. 

963. KicHARD Kyieut, Dunkirk, France, ‘‘ Improvements in treating and 
preparing iron, copper, and other wires, for telegraphicand other uses, for 
the purpose of preserving them from corrosion or decay.” 

96%. RopertT HENRY Lawson, Victoria-terrace, Victoria Docks, and WILLIAM 
Darwow, Victoria-place, North Woolwich-road, Essex, ‘* lLmprovements in 
apparatus or means for obtaining motive power.” 

970. CORNELIUS TURNER, Airedale Feit Mills, Hunslet, Leeds, “‘ Improve- 
ments in the manufacture of felted fabrics.”—Petitions recorded 17th 
April, 1°63. 

975. WitLiaM Bexont BuRDEN, Malvern, Worcestershire, ‘‘ Improvements 
in wheels and axles applicable to locomotive carriages and padule-wheels.” 
— Petition recorded 18th April, 1863. 

978. Pumip GtorGE Rowe.u, Castle-square, and Henry Hout, Red 
Cross-stieet, Brighton, Sussex, *‘A better and more economical mode 
of securing the bands of locomotive engine and tender springs, also anew 
method of applying the same.” 

981. CLAUDE BLaNnc, Rue Chapon, Paris, “ Improvements in apparatus for 
the purpose of using air and steam as motive power.” —Petitions i ecorded 
20th April, 1863. 

985. ALFRED Forp, Stewart’s-buildings, Battersea-fields, Surrey, and 
Ricuarp RieG, Great Winchester-street, London, ** An improved method 
of re-forming and re-using old or waste vulcanised india-rubber.” 

990. MARK RunkKEL, Hotel Sabloniére, Leicester-square, London, ‘‘ Improve- 
ments in marine steam engine governors.”—A communication from Henry 
Behrens, Chatham-street, New York, U.S. 

992. Hupson Yeapon, Epwin Yrapon, aud SamurL Yrapon, Stockpert, 
Cheshire, and Joun YEavon, Leeds, ** Improved healds for weaving.” 

997. WiLLIAM Ryan, Fishamble-street, and WILLIAM Danigu, Mary-street, 
Dublin, “Improvements in apparatus for transmitting, equalising, and 
registering human power.” ~ Petitions recorved 21st April, 1963. 

998 FREDERICK Epwaxp Bryant, Alfred-street, Bedford-square, London, 
“Improved wpparatus for ascertaining the temperature of steam, and its 
power of tension.” — A communication from Hans Ambrou-eus, Konigs- 
berg, Pi ussia, 

999. Tuomas SETTLE, Bolton, Lancashire, ‘‘Certain improvements in 
‘flyers’ to be employed in roving, slubbing, and spinning cotton and 
other fibrous sub-tances.” 

1000. Francois Duranp, Paris, “ Improvements in moulding articles of 
china or other clay, or of other plastic materials.” 

1006. GiLL Bripers Barber, Park-street Boiler Works, Red Bank, Man- 
chester, ‘‘ Improvements in steam boilers, and apparatus connected 
therewith."—P, titions recorved 22nd April, 18€3. 

1013. PETER McGregor, Manchester, ‘Improvements in machinery for 
spinning and doubling.”— Petition recoraed 23rd April. 1863. 

1015. Joun Bexjamin Danes, Little Argyle-street West, London, “ Im- 
provements in the preparation of stone, p.aster, compo, iron, wood, and 
such like substances, so as to preserve them from decay.” 

1023. vaMEs ‘Tompson, Bilston, Staffordshire, ‘* Improvements in the manu- 
facture of barieis for fire-arms and other descriptions of tubes, and in 
apparatus or machinery to be employed for that purpose.” ' 

102+. James Tnompson, Bilston, Staffordshire, **lmprovements in machi- 
nery for punching metals.” : 

1027. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘A filtering 
appa atus for treating by pressure oils, syrups, and all sorts of liquids 
susceptible of filtering.” A communication from Edmond Marquis de 
Ruffo Bonueval and Joseph Mouren, Marseilles, France. — Petitions 
recorded 24th April, i863 

1053. FReDERICK BENNETT, Holywell, Flintshire, ‘‘ An improved method of 
convensing lead wnd other wetallic fames and vapours from furnaces.”— 
— Petit on recordet 27th April, 1863. 

1067. Joun Hexry Jounsoy, Lincoln’s-inn-fields, London, *‘ Improvements 
in apparatus for preserving property in case of shipwreck.’-—A communi- 
cation from George Mitchell, Toronto, Canada West.— Petition recorded 
£8th April, 1863. 

10:9. Wittiam CLark, Chancery-lane, London, “Improvements in the 
manufacture of hydiocyanate of ammonia, and of alkaline and earthy 
cyanidcs."—A communication from Louis Joseph Frédéric Margueritte, 
Boul vart St. Martin, Paris.— Petition recorded 8th Ap il, 1863. 

1118. Epwix Cuessuirk Birmingham, “ Improvements in apparatus for 
intercepting the solid portiuns of the soil of water-closets.”—Petition 
recorded 5th May, 1863. } 

1125. ARcuipaLD Stuxrock, Doncaster, Yorkshire, ‘‘ Improvements in 
locomotive engines and tenders."— Petition recorded 6th May, 1863. 

1254. Hexry Jonn Oupine, Belvidere-road, Lambeth, Surrey, ‘* Improve- 
ments in trating flax and other fibrous plants, in order to prepare the 
fibres thereof for spinving, and in apparatus employed therein.— Petition 
recorded 19th May, 1863. 

1272. WittiaM Nuns, St. George-street, St. George’s in the East, London, 
‘‘Improvements in the construction of signal lanterns or lamps.— 
—Petition recorded 21st May, 1$63. 

1297. WittiaM EpwarD NewTon, Chancery-lane, London, “ Improvements 
in the construction of cass, barrels, kegs, and other analogous articles. 
—A communication from John Conolly, Boston, Massachusetts, U.S.— 
Petition recorded 4th June, 1°63. 

1445. WittiaM Weuts and Jonny Wittiam Myers, Manchester, “ Improve- 
ments in apparatus for obteining artificial light from volatile liquids or 
fluids.”— Petition recorded 10th June, 1863. 

1464. Wiuu14M Suus, Reading, Berkshire.“‘ A new compound extract to be 
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employed as a means for the cure of deafness.”—Petition recorded 12th 
863. 


1543 "Tuomas Situ, Tenter-lane, Leeds, Toomas Mcore, Upper Mills, 
Wandsworth, Surrey, and Masor BurketLu, King’s Mills, Leeds, ** Certain 
improvements in the construction of reels, covered with silk or other suit- 
able materia], used as machines for the purpuse of dressing floar.” 
—Petition recorded 20th June, 1863. 

1579. SaMUKL Ropinson, JOSEPH PRIESTLEY, and JEREMIAH FoULDs, Brad- 
ford, Yorkshire, “* Improvements in looms for weaving.” -— P.titions 
recorded 23rd June, 1863. : 

1599. DanigL Hossgy, Nashua, New Hampshire, U.S., “ Having reference 
to bobbins, and the winding or roviug of yarn thereon,”— Petition recorded 
25th June, 1863, - y 

1610. Gor:L1EB Boccius, Henrietta-street, London, ‘‘An improved compo- 
sition suitable for the facture of candles and other like articles and 
of p tum, and an imp d wick for burning with such composition.” 
—Petition recorded 26th June, 1863. : 

1630. ALFRED SILVEsTER, Clapham-road, Surrey, ‘‘ Improvements in appa- 
ratus to be used in the exhibition of dramatic and other like perform- 
ances.” — Petition recorded 30th June, 1863. a 

1640. Jonny Harvey and James Samurt Harvey, Hanover-square, New- 
castle on-Tyne, “* Impr ts in inery for cutting tobacco into 
cakes suitable for the press,” : ? 

1641. THoMas TAYLOR, Wandsworth, Surrey, ‘Improvements in railway 
brakes.”— Petition recorded 1st July, 1863. 

1670. JAMES OXLEY, Frome, Somer-etshire, *‘ Improvements in filtering 
apparatus.”— Petition recorded 4th July, 1863. 

1691. EDWARD Myers, Millbunk-row, London, and Hven Forsrs, Aberdeer- 
place, Maida-hill, Middlesex, ‘‘ An improved method of propelling and 
steering ships.” — Petition recorded Sth July, 1863. 

1710. Pescy GranamM Bucuanan WestTMacott, Newcastle -upon - Tyne, 
«« Improvements in cranes aud dock gate and other crabs.” 

1712. Percy GrauaM BucHANAN WesTMacoTT, Newcastle - upon -Tyne, 
“Improvements in hydraulic engines.”"—Petitions recorded 9th July, 
1863. 

1881. WitttaM Epwarp Newton, Chancery lane, London, ‘‘ Improvements 
in cartridges."—A communication from Silas Crispin, New York, U.S.— 
—Petition recorded 29th July, 1503. 

1899. ALEXANDER ROBEKTSON ARROTT, St. Helen’s, Lancashire, ‘* Improve- 
ments in bleaching certain vegetable fibres used for textile or other pur- 

s, whether in the raw state or manufactured.”—/etilion recorded 
31st July, 1863. 

1915. Josepu IMBERT PRosPzR BONNET and JEAN PrisTerR, Rue Thévenot, 
Paris, “ Improvements in lamps.”— Petition recorded 3rd August, 1863. 
1954. RicHARD ARCHIBALD BrooMAN, Ficet-street, London, ** Improvements 
in coke ovens."—A communication from Charles C!aude Philibert Nicolas 

Pernolet, Paris.—Petition recorded Tih Avgust, 1863. 











2009. SamurL RusseL WiLMot, Exeter, Devoushire, “Improvements in | 


hand trucks.”.—A communi.ation from Alexander Douglas, Bergen, 
New Jersey, U.S.— Petition recorded 14th August, 1863. 

2020. Pierre Francois Lovis B:EeNvaux-H1RN, La Cateau, Nord, France, 
“A waterproof preparation to make fabrics, thread, texti'e matters, and 
others impenetrable against water.”—Petition recorded 15th August, 103. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
22nd August, 1863. 

M11, 4d. ; 39, 1s. 2d. ; 44, 4d.; 48, 1s. ; 54, 4d. 5 55, 4d. ; 57, 4d.; 58, 44.5 
62, 8d. ; 63, 64, 4d. ; 65, 8d.; 66, 4d. ; 67, 4d.; 68, 10d. ; 69, 10d, ; 
71, 8d. ; 72, 1s.; 74, 4d. ; 76, 40.3 77, 4d. ; 78, 4d. ; 79, 33. 10d. ; 80, 4d. ; 
81, ?d.; 82, 4d: ; 83, fd. ; 84, Gd. ; 85, 4d., 86, 4d. ; 87, 1s. 2d. ; 88, td.; 
89, 4d. ; 90, 4d. ; 91, 4d. ; 92, 4d. ; 93, 4d. ; 94, Is. 5 95, Gu. 5 96, 6d. 5 97 
4d. ; 8, 4d.; 99, 6d.; 100, 4d.; 102, sd. 5; 103, 10d.; 104, 4d. ; 105, Is. ; 
106, 4d. ; 107, 8d. ; 108, 4d.; 109, 4d.; 110, Is. 4d.; 111, 4d.; 112, 4d.; 
113, 1s. 4d. ; 115, 4d. ; 116, 4d.; 117, 4d. 











*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
— 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 

ce, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 
169. W. Mawson and J. Wuitenead, Calverley, near Leeds, “‘ Hudraulic 
machinery for raising water in mines, wells, &c.”—Dated 20th January, 
6: 


The cbject and intention of this invention is to dispense with the 
necessity for employing stuffing: boxes in hydraulic machives, and thereby 
to avoid friction at such parts. The mventors propose to effect this by the 
following means :—The piston plunger or ram is formed less in diameter 
than the bore of the cylinder in which it works, and to the bottom of the 
said ram a piece or pieces of leather of semi-circular form is or are affixed, 
so that the water pressing agsinst the said leather forces it against the 
circular bore of the cylinder, and makes a perfectly water-tightjuint. They 

ropose to form the cylinder of a solid square piece of metal, bored out at 

ts centre, and open at top (having no :tuffing-box) to receive the ram, 

The said cylinder is to be fitted in an oblong cistern containing wa'er; two 

small pumps fitted with suitable valves are also fitted in tre said cistern, 

and the pumps are worked by a two-throw crank -haft for injecting water 
into the square cylinder aforesaid for hfting the ram and imparting motion 
to a long lever, an anti-friction rojler being adapted to the head of the ram 
upon which the said kever rests. The short end of this Jever has its 
fulcrum on a strong pin fixed in a standard, and the longer end of the said 
lever is connected to the pump rod leading down the shaft of the mine, pit, 

or other place from which the water is to be raised. By these means a 

great saving of power may be effe ted.—Not proceeded with. 

174. J. Situ, Seaforth, near Liverpool, and 8. A. Cukase, Egremont, near 
Birke-head, ** A new description of motive powrr enyine, to be called the 
displacement engine.”"— Dated 20th January, 1863. 

This mvention consists in certain mechanical appliances so arranged as to 
co-operate with the motive power of air and water, each of these powers 
being subject to the action of gravitation in proportion to its ponderability. 
—Not proceeded with. 

205. F. W. Moriry, Bedford, “Improvements in boilers for steam engines, 
and in valves to be used therewith.” — Dated 22nd January, 1863. 

In carrying out this invention the inventor proposes to wake the shell of 
the boiler of any of the ordinary forms, according as it may be int nd-d for 
locomotive marine, or stationary engines, and he applies, in lieu of thefire- 
bars at present in use, a series of copper tub s, through which the water 
circulates from the boiler by meaus of their insertion into the lower part 
thereof ; these tubes therefore will serve the purpose of fire-bars, and at the 
same time communicate heat to the water, which will circulate through 
them, and ascend to the upper level, while the wa'er of lower degree of 
temperature will descend to supply the circulation. He proposes toinserta 
number of fire or hot vapour tubes into the lower half of the boiler, and to 
insert another serics of tubesinto the upper half thereof, which tube~ 
are to communicate with the water in the boiler. The valve whereby the 
supply of steam is regulated to the engine consists of a di-c cut with two 
triangular slots, the disc working reciprocally against the face of a 
stationary corresponding inlet an! exhaust to the cyiinder. Motion is given 
to the disc by means of an eccentric on the shaft of the engine, and the 
dise being set on a steel pin is always ready to be tightened to its work, so 
as to prevent leakage by friction consequent from its working.—Not pro- 
ceeded with. 

206. J. Muuner, Bridge-street, Westminster, ** Steam engines."—Dated 23rd 
January, 1863. 

The patentee claims the construction of slide valves to two steam cylinders 
that are in proximity to each other, in which each slide valve not only 
admits and discharges steam to and from its own cylinder, but also, either 
by itself or in combination with one or more passage pieces, serves to cut 
off the steam entering into the other cylinder. 

216. W. MeLuor, Ardwick, Manchester, and W. Wuatty, Rainow. Chester, 
“Steam hammers and cther engines driven by steam.”""—Dated 24th Jan- 
uary, 1863. 

This invention consists in communicating motion to the slide valves of 
steam hammers and other engines driven by steam by means of a screw 
which passes through a nut formed in the piston, so that as the piston 
moves up and down, or to and fro in the cylinder, the screw is turned round 
in opposite directions. This screw is made of the s me piece or attached to 
another screw acting on @ nut connected to the lever to which the valve 
spindle is jonted. By this means the slide valve is moved to and fro to 
Open and close the steam ports in the valve box. Another part of this 
invention consists in connecting the valve lever to a rod acted upon by 


| levers and rods for the purpose of varying the position of the fulcrum of the 

| lever, so as to increase or diminish the length and force of the stroke. The 

| invention may be modiijed by placing the screws to oue side of the piston 
rod; in this case one of the s:rew nuts is connected to a projection on the 

| hammer head, and the other is connected to the valve spindie. 

| 





CLass 2.—1TRANSPORT. 

Including Railwrys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, jc. 


172. M. Henry, Fleet street, London, “ Apparatus for retarding and stop 
ping railway carriages."—A communication.—Dated 2th January, 
63. 

This invention relates to the mode of stopping or retarding carriages on 
| railways, and consists of improved apparatus for the purpose, in which 
| apparatus for working the brakes is so combined with the apparatus for con- 
| necting or coupling the carriages that the brakes are applied and caused to 
| st por retard the carriages by the action of uncoupling or disconnecting 
| the carriages from each other. This may be done, m one arrangement, by 
| achuin or like agent, extending t» within easy reach of the driver or other 
| attendant of the tra‘n, and connected, under each carriage, to a ber, rod, or 
| shaft, hereinafter called the *‘ disconnecting shafi.” Each coupling hook is 
held to the carriage by a bar, red, or piece, herein called a ‘ key,” kept 
in place by a movable notched or hooked piece, connected to the discownect- 
ing shaft by a crank, link, or jointed lever. When the chain is pulled or 
drawn the disconnecting shaft is turned partially round or oscillated, so as 
to move the notched or hooked piece. and release the key therefrom, 
| whereupon the key will be forced upward (or in the required direction) by 
| a spring, and will liberate the coupling hook from the c.rriage, the momen- 

tum of the Istter facilitating the action. ‘The same action of the dis- 
connecting shaft that disconnects the carriage also works the brakes.— Not 
proceeded with. 

189. Sir Courts Lixpsay, Grosvenor-square, London, “ Apparatus to be used 
on railwaus to indicate to the engine driver of a carriage train the lenoth 
of time which has intervened since the passing of a previcus train.” — Dated 
2ist January, 18 3. 

For the purposes of this invention, at intervals along a line of railway 
apparatus is erected, consisting ot a pendulum placed in a suitable case, 
part of which is made transparent, so as to expose such part of the 
pendulum as may be desired to the view of the envine driver of a coming 
train, and so that it may be clearly seen by day and by night, the apparatus 
being properly lighted at night. A fixed quadrated cial is applied to the 
case within which the pendulum works, which is also to be exposed to 
view soas to be seen by the engine driver of a coming train. The gra- 
| duated scale and the pendulum are to be of such dimensions and so 
arranged that they may be clearly seen at a considerable distance. The 
pendulum is to be acied on by each passing train, so as to place it toa 
determine i distance beyond its perpendicular position, and then release it, 
so that it may be allowed to vibrate freely. The length of time which has 
| intervened since a previous train has passed will be indicated (if the pen- 
| dulum has not come to rest) hy the reduced are in which the pendulum 

is vibrating, as compared with its greatest vibration. The dial is to be 

graduated to indicate minutes or other determined measure of time. 

| 210. F. E. Gisporne, London Bridge, “ Means of communicating signals on 

board ship, and of indicating the position of the rudder."—Dated 23rd 

January, 1863. 

This invention cannot be described without reference to the drawings. 





204. C. Lunouey, Deptford, *’ Facilitating the repairs of ships, dc.”"—Dated 
22nd Jonu «ry, 1863. 

This invention consists in digging or forming pits in the ground, and 
| placing therein caissons, with trunks for access and for air. Or the inventor 
makes the pi s water-tight with cement or other materials suitable for the 

purpose. He fixes a cumpshead of wood or other material, to receive the 
fittings for making the parts water-tight round the ships or other structures 
when they are brought over the pits.— Not proceeded with 


196. J. Grant, Maidstone, ‘‘ Sidings and loop lines for railways or tram- 
ways.’—Dated 22nd January, 1863. 

This invention consists, in the First place, in two novel modes of con- 
structing a siding so that it may be placed in position at any part of the 
main line, and on either side of it, so as to be used for turning carriages out 
of the main line on to such siding, or from the siding on to the main line, 
by raising or supporting such trucks or carriages above the rails of the 
main line, without the necessity for any cuts or gaps through such rails. 
The invention relates, Secondiy, to the combination of a pair of such 
sidings, connected by intermediate rails, so as to form a loop line. In 
carrying out the invention the ends of the rails of the siding of the junction 
of the main live are made to rest on or above the rails of the main line, and 
are of greater depth or thickness at the point of junction than the depth of 
the flanges of the whee!s, so as to admit of the free passage of the wheels, 
including the flanges, over or above the rails of the main line. In order to 
raise the whecls from the level of the main line to that of the siding at the 
point of junction, or to lower them to such level from that of the siding at 
such point of junction, the rails of the siding are continued from such point 
of junction a short distance along the tops of the rails of the main line, and 
in the same direction, but in a tapering form, terminating in a thin edge, 
so as to form a gradual incline from the lower to the higher level upon 
which the wheels may be made to ascend or descend. In order to enable 
the tapering ends to withstand the lateral pressure of the flanges of the 
wheels, they are provided with stops or projections downwards on the 
inside, which descend below the tops of the rails of the main line and takea 
bearing against them. When the ends of the rails of the siding are resting 
on or above the rails of the main line, as aforesaid, they have the effect of 
closing such main line, and of directing the trucks or carriages 
on to the siding, or from the siding on to the main line ; but, 
in order to admit of the passage of trucks or carriages along the 
direct track of the main line, the ends of the rails of the siding 
are attached to the remainder of such rails by hinge joints, by means of 
which they can, when required, be thrown back off the main line, so as to 
leave the main line clear and close the siding, and again thrown forward 
when required to open the communication between the main line and the 
siding. In addition to the two hinge joints before mentioned there is also a 
third, by means of which a short piece of one of the rails of the siding, 
which passes over one of the rails of the main line, may be thrown back or 
forward simultaneously with the two ends, and with the same object of 
opening or closing either the main line or the siding. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 


163. J. Bett and J. Speieut, Phenix Ironworks, Manchester, * Carding 
envines.”"— Dated 2th January, 1863. ‘ 
This invention consists in an improved mode of constructing the adjust- 
ab'e bearing. in which the working and stripping roilers revolve. ‘To the 
b nd or other part of the framing of the carding enzine are cast cylindrical 
studs in the usual manner; on these studs are fixed the adjustable bear- 
ings; the plates are provided with toothed racks, and the bearings are fur- 
vished with short worms gearing into the racks on the plates. The axle of 
the worm projects beyond the end of the besri:g, and is made square, or of 
other su table shape, to receive a screw key. By turning the worm rownd, 
the distance between the -urfaces of the main cylinder and the work ng and 
stripping rolier can be adjuste | accurately and ex: editiously. The worms 
are made, by preference, of malleable cast iion.—Not proceed d with. 


173. W. Cuark, Chancery-lane, Londoa, “ Looms.’—A communication.— 
Dated Wth January, 1803. 

This invention consists in weaving fabrics in a circle, or any part of a 
circle, and in using a plurality of shuttles passing through a warp or w: b 
at the same time, and in carring the shuttle or shuttles through the warp by 
means of friction roiJers, pulleys, belts, or their equivalents, and by beating 
up the weft or ulling in sections. 


175. H. Hueues, Homerton, Middlesex, and J, Saxpens, Nottingh +m, 
“ Apparatus for the manufac.ure of trimmings and cup-fronts.”—Duted 
20th January, 1863 

Thi- invention consists in constructig machines for making, and appara- 
tus for folding, trimmings and cap-fronts as hereafter described. Th:se 
trimmings and cap-fronts consist of loops of ritbon, chenille, siik, or other 
fabric, with or without goffered net or qui ling between the ribbons. ‘ihe 
inventors take a roller or mandril, the shape and size of which may be 
varied, and they meunt this roller in a frame in such manner that i» may be 
made to rotate. The roller is formed of two halves or otherwise, +o as to 
leave two grooves along its whole lenzth; in each of these grooves they 
place two strips of net, or other foundation, covered with gum or other 
adhesive materials; or they lay on the strips gummed thread, to cause the 
ribbon to adhere to the foundation strips. They place a threaded shaft 
parallel with the grooved roller, and through a nut they connect a bobbin or 
reel, carrying the ribb n to be used in forming the trimming or cap-frunt to 
the threa ed shaft. In some cases, for the purpose of varying the trimming 
or front, they use twe or more differen’ ribbons, and lay them alternately; 
they connect as many bobiins to the shaft as there are different ribbons. 

By wheel-work they drive both roller and threaded shaft from one main 

wheel, but other gear may be used Supposing the machine ready to work, 

they fix one end of the ribbon from the bobbin on the grooved rojler, and 
cause both roller and shaft to revolve; the bobbin will be carried along the 
machine, and the roller will wind in itself the ribbon from the bobbin, 











When the ribbon becomes wound on its whole length it is dried, a knife or 
cutter is run along each of the grooves, and the ribbon thereby sever: d, 
The fabric removed will be in the form of two sets of strips of rib»on, the 
ends of which will be united to the two longitudinal strips of gummed 
foundation. Or, before being dried, the material may be dressed, The 
stri;s of ribbon may be embossed or not, as desircd; and che strips of ribbon 
teing doubled or fo.ded the two foundation strips are brought one over the 
othr, and are secured by a banding machine «r by sewing in a sewing 
machine, or otherwise. The strips of ribbon may be partly or entirely 
geffered or not, For inserting the goffered net between the ribbons they 
use an apparatus made with flays to fold over and hold down ihe foundation 
strip: while the goffered net ix being inserted. The s'rips of ribbon are re 

ceived in a hinged ‘‘ making-up” box; they ure a guide for the inserti n of 
the goffered net; ard, afier the strips of ribbon have been placed in the box 
and the edges held down by the flaps, the goffered net is inserted, one flap 
removed, and the strips of ribbon folded over the net; the box is then 
turned over, leaving part of the foundation strips exposed. The remaining 
flap or flaps are then removed, and the making-up box, with its contents, is 
taken away. The protruding edges are caused to adhere by means of a 
heated press.—Not proceeded with. 

178. A. Pius, Glasgow, “ Looms.” — Dated 21st January, 1868. 

The patentee claims, First, the system or mode of weavin: figured fabric 
by means of the mechanical arrangement or combination of parts described 
Secondly, the system or mode of forming the leops on the surfece of the 
figured fabric by means cf a series of loop-formers, upon which the woollen 
weft is indented in the manner de cribed. Thirdly, the system or mode of 
forming the loops or ind: nting the weft of figured fabrics, produced accord- 
ing to this system of weaving, by means of a series of loop forming levers, 
which operate in conjunction with the loop-formers, together with the 
mechanical arrangement for actuating the levers, or any ove modification of 
the same, as described. 


18l. J. M. Kink, Halifax, “ Finishing textile fabrics." —Dated 21st January, 
1863. 

This invention consists, First, in the employment of thin metal plates 
instead of press payers, for placing betwixt. the cutles or folds of the textile 
fabrics to be pressed, which plates are heated by any suitable means pre- 
vious to the placing of them in the folds, Secondly, in the employment of 
a series of hollow metal plates, arranged so as to fourm a tier of shelves, 
leaving spaces betwixt in which to place the thin metal plates to be heated 
by means of steam or other heating media, being passed through the said 
hollow plates ; such hollow plates may or may not be enclosed by a casing, 
or doors or otherwise, soas to form an oven. Thirdly, in the employment of 
a hand press for cach piec: or fabric by each person engaged in folding and 
placing the hot plates in the fabrics.— Not proceeded with. 


132. H. B. Bartow, Manchester, “ Jacquard machines."—A communication, 
— Dated 2ist Januery, 1863. 

This invention consists, firstly, in substituting thin metallic plates for 
cards, usually employed in the Jacquard machine,— Not proceeded with. 
183. J. Hout, Oldham, * Willowing and opening cotton, &e."—Dated 2st 

January, 1863. 

This invention consists in admitting steam to the cotton or other fibrous 
substance during the time that it is being operated upon by the willow or 
opever. In performing this invention, the patentee makes use of a willow 
or opener of the ordinary construction, and he introduces a jet of steam 
between the in-ide of the casing and the exterior of the drum or beater, or 
in any other convenient situation, The pipe for supplying is furnished with 
a tap which is closed when the door in the casing has been opened to dis- 
charge the cotton or other fibrous sub-tances, 

194. W. Harniwon, Blackburn, and B. CroaspaLe, Wilton, near Blackburn, 
* Looms.” — Dated 22nd January, 1863. 

This invention consists, First, in an improved shedding motion, In per- 
forming this part of the invention the shedding levers are placed above or 
in front of the tappet shaft; the eccentrics or tappets acting on these levers 
give the requisite up and-down motion to the treadles for forming the shed, 
The fulcrum of the shedding levers is adju table to vary the opening of the 
shed, or the length of the levers can be varied. The Second part of the 
invention consists in an improved arrangement of mechanism applicable to 
an ordinary twill loom, whereby such a loom may be employed for weaving 
lenoes or gauze. In performing this part of the invention the inventors 
employ four heddles through which the warps are drawn, so that the 
alternate warp threads are crossed when weaving. They aiso employ two 
roller shafts, the rollers on the upper one being connected to two of the 
heddles by elastic bands or springs, They also employ a rocking vibrator, 
acted upon by a tappet on a taypet shaft for slackening a portion of the 
warp after every two or four picks, or when the crossing takes place.—Vot 
proceeded with, 

199. R. Pennny, Carrbrook, Cheshire, ‘‘ Solution or mixture for fixing cere 
tain colours employed in printing calico, de."—Dated 22nd January, 
1863, 

This invention relates to the fixing of those colours employed in printing 
calico and other fabrics which are produced by means of catechu, and 
usually called catechu colours. For this purpose the patentee employs a 
solution or mixture made in the following manner, and treats the catechu 
colour therewith :—He takes of the ordinary chloride of calcium of com- 
merce (which may be made by saturating spirits of salts with quick lime in 
a powdered state) three, four, five, or other number of paris, and mixes 
therewith one or other required number of parts of nitrate of copper, at 
80 deg., or other required strength, or of chloride or muriate of c»pper, 
either instead of nitrate of copper or in combination therewith; such 
admixture is to be made while the calcium is in a heated state, and then 
filtered for use. ‘These parts must be varied according to the depta, shade, 
or tone of colour to be treated, 

213. C. Turner, Hunslet, Leeds, ‘* Felted fubrics."—Dated 23rd January, 
1863, 

The object of the present invention is to enable the carrier to take across 
eny desired number of threads at one time, all paraliel to each other 
th oughout, and without any angling near the selvages, and also with ut 
there being any accumulation of the threads at the selvages. For this 
purpose the patentee causes the carriers to traverse to and from side to 
side of the Latt as before, taking with it any desired number of 
threads, which it lsys on the batt at regular distances apart. When the 
threads come to a selvage they are, by a brush or otherwise, pressed in 
amongst pins or points ; they are also retained by a blade which «e-conds 
on to them, and nips them; or they are taken by any suitable holdinz in- 
strument, and, in place of being Jeft continuous, as heretofore, they are 
then cut off, the loose ends of the threads descending from the carrier are 
also retained in a holder. The bitt, with the pins or points or otber in- 
struments, are then caused to move forward a distance equal to the width 
of the sheet of threads taken across by the carrier, and the earrier then 
returns to the opposite sel , where the operation of retaining the 
ends of the threads, and cutting them off, is repeated, and so the work 
continues, 

217. W. ALLEN, Cheadle, and W. Jouxsox, Newton Moor, Cheshire, 
* Apparates for grinding or pointing the cards employed in carding 
engines.” ~— Dated 24th January, 1863. 

This invention is designed to produce taper or needle-like points at the 
carding extremities of the wires emstituting the cards, The ordinary 
methou of grinding cards has been by means of an emery roller, having a 
hard and even surface or periphery which grinds the cards into the form 
termed ‘*: his: l-edged.” These improvements consist in the employment 
and use of a cylinder or cylinders or rollers having their surfaces or peri- 
pheries corrugated or ribbed in a direction across their axis, and coated wich 
emery or other grinding material, a reciprocating m tion across the cards, 
and parallel to the axis ot the card roller, being imparted thereto, so that the 
siles of the grinding corrugiting elevations or ridges come into contact 
with the wire, as well as the apex of the ridges, and thus produce taper 
po nts upen the cards, which are more efficient in ther operation upon the 
cotton These eleva'ions, corrugations, or ridges may either be formed 
helically, that is, coiledaround a rolle’ in a spiral cour-e, which is preferred 
or they my be composed of a series of rings side by side, aud they may con- 
sist of india rubber, gutta-percha, or other yielding substance, coated 
with emery, or they may be made of wood or other non-elastic substance 
but an elastic substavce beneath the emery is pre'erred,. 


218. E Suackteron, Loth, Belgium, “ Looma.”—Dated 24th January, 1863, 

This invention ¢ sists in a means of instantly st pping the rotation of the 
boxes ; also the action of the indicating apparatus when the weft breaks or 
beconxs used up, although the Joom may continue to run one or two picks 
afterwards, For this purpose a drop rod is suspended by the ordmary 
knock 'ng-off lever when in position or working order, and this rod supports 
a weighted lever hinged to the loom end in a suitable position, When the 
weft breaks or becomes used up, the weft fork acts in the usual manver to 
stp the loom, and by removing the knocking-off lever out of postion it 
allows the rod to drop, a.d also the weighted lever, which lifts or removes 
the ordinary hooked rods out of contact with the cylinder of the indicating 
apparatus, also the pawl out of gear with the ratchet by which it is turned, 
and also applies a brake to assi t in stopping the loom.—Not proceeded with, 
219. E. and G. Bootu, Gor'on, near Manchester, and A, Swaulow, Staley- 

bridge, ** Improvements in the mode of fixing colouring matter on cotton, 
silk, wool, ad other fibrous materials, and certain improvements in finish- 
ing such-like and other textile fubrees and yarns,”—Dated 24th January, 
Is 3. 

This invention consists in the use of a solution of spirits of salts, lime, and 
nitrate of copper, mixed togetherin certain proportions, acco ding to the depth 
of colour required, which the inventors use as a substitute for nivrate and 
ac-tate of copper ond uther acids now in general use for fixing catechu and 
other colouring matters in printing and dyring process ; and for stiffening 
and finishing textile fabrics and yarns they use spirits of salts anda solution 
of lime mixed in certain proportions, which they apply to the fabrics or 
yarns in the ordinary mahner.—Not proceeded with. 
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Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


ills, &c. 


191. N. Cuayton and J, SuvTtLEwoktH, Lincoln, ** Rotary screens.”—Dated 
2ist January, 1863. 

For the purposes of this invention the patentees make the screening 
drum of polygonal section, and each side of the polygon they make of two 
flat metal plates perforated with holes or slits; the plates are perforated to 
correspond the one with the other, and are placed in contact. One plate of 
each side of the polygon is fixed, and the other is able to slide thereon a 
short distance, so that it may be set more or Jess to cover or close the holes 
or slits in the first plate, and in this manner the gauge of the screen is 
adjusted as may be required. The sliding plates are, by means of springs, 
pressed constantly towards one end of the screen, and they are caused to 
bear on a movable ring at the end of the screen ; this ring is made with 
inclines upon it. The ends of the movable plates have alsv inclines upon 
them, corresponding with those on the movable ring, so that the position 
of this ring on the end of the screen will regulate the position of the 
movable plates. The movable ring is arranged so that by means of a screw 
it may be adjusted in position, and firmly held in whatever position it may 
have been placed, They also make the screen self-cleansing, that is to say, 
they cause any grain, seed, or other substance which may become jammed 
in the openings or spaces when the plates are sifting to be released when 
the plates come in the course of the rotation of the drum to the upper side 
thereof. To effect this they mount a friction pulley at the top of the 
screen, and near one end thereof: each of the movable plates has a projec- 
tion upon it, and as the screen revolves these projections come in succes- 
sion in contact with the stationary pulley, and thus the plates receive a 
slight motion sufficient to increase the width of the hole or slit, and to let 
anything which may have become jammed therein to fall out, The springs 
cause the movable plates to return to their original position immediately 
after passing the pulley. 





Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


177. J. W. Mevars, Whistler's-court, Cannon-street, London, “ Making sash 
frames and sashes, and suspending the same by atmospheric pressure.” — 
Dated 21st January, 1863. 

For the purposes of this invention, instead of suspending and working 
the sash, as at present, by lines, weights, and pulleys, the patentee fits it 
with tubes of elastic material, charged with atmospheric air or with gas. 
These tubes are attached to the sash, one on each side thereof, and (when 
working with the sash) they slide up and down in corresponding grooves or 
recesses in the yambs or fixed sash frame or window frame, and thus retain 
the sash at any required height in the frame. Each such groove or recess 
may be semicircular or semi-elliptical in horizontal section, and when the 
sash is in the frame each recess in the sash has opposite it a corresponding 
recess in the fixed sash frame or jamb; such two opposite recesses, when 
together, form a cylindrical or elliptical space in which is the tube fitting 
closely, one half in the sash groove and the other half in the frame or jamb 
groove. The tubes are mace of caoutchouc, gutta-percha, or of caoutchouc 
or gutta-percha compounds, or of other flexible and elastic material, and are 


with the substance known as acroleine, whereby the said colours become 
modified. Also in treating mauve or aniline purple, with aniline and benzoic 
acid under heat, whereby the tint is-modified and a blue colouring matter 
obtain 





Ciass 9.—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 


128, W. Hutse and C. L. Haines, Birminghwm, ** Machinery for the manufac 
ture of taper metallic tures.” —Dated 15th January, 1863. 

This machinery is constructed as follows :—A taper mandril of the size of 
the taper tube to be made has a straight narrow slot made in its whole 
length, the said slot having thedepth of about half an inch. The mandril 
fits ina which covers the lower half of the mandril, and a cover which 
partly covers the upper half of the mandril is capable of being fixed upon 
and removed from the before-mentioned bed. When the mandril is enclosed 
by the bed and and cover, about three-fourths of the mandril are covered. 
The mandril is capable of being geared to driving mechanism, by which a 
slow rotary motion is given toit. In using the machinery the taper 
mandril is placed in the bed, and the cover is fixed down. The edge of the 
sheet of metal to be made into a taper tube is introduced into the slot in 
the mandril, and the mandril is geared to driving mechanism. As the 
mandril slowly rotates, it draws the sheet of metal between the mandril and 
the bed, and bends it into the form of an open-jointed taper tube. The cover 
serves to hold down the mandril, and also helps to bend the sheet of metal. 
After the mandril has made about two rotations the figure of the tube is 
sufficient!y perfect. The mandril being thrown out of gear with the driving 
machinery, the cover is removed, the cover lifted from the bed, and the 
taper tube drawn from offit, The taper tube may be finished by soldering in 
the ordinary manner, 

120. T.C. BarracLoven, Manchester, ** Apparatus for cutting metallic tubes 
or pipes.” —A communication.—Dated 15th January, 1863. 

This apparatus consists of two metallic jaws—by preference made of 
malleable or other elastic description of cast iron or steel—hinged together 
at one extremity,and so formed near the hinge or joint as to receive the 
pipe to be cut at right angles to the cutter employed. To these jaws, 
at the further end to the hinge, two steel or wrought iron rods are attached. 
The cutter, which is made of steel, slides vertically through one of the jaws, 
and its cutting force or pressure may be adjusted by means of a thumb 
screw above it. The pipe tobe cut is placed in the hollow made for 
its reception, the two opposite ends of the rods brought nearly together, 
and secured by a link, links, or other substitutes, the said jaws being thus 
caused to hold the pipe, and the cutter is tightened thereupon. If now the 
pipe be held firmly in a vice, and the apparatus turned several times round 
in a direction at right angles to the axis of the pipe, the cutter will 
penetrate the material and dissever the tube. If the metal or substance of 
which the tube is made be very thick, more pressure is to be applied 
gradually to the cutter by means of the screw until itis cut through. 

131. T. C. BarracLoven, Manchester, ‘‘ Alarum apparatus.”--A communica- 
tion.—Dated Lith January, 1863. 

This invention consists, First, in a novel arrangement and construction of 
mechanism designed to give alarm or signal by means of a bell which is 
struck by a hammer ted by hani with the latch and handle 
when opening er closing doors, drawers, tills, or other such means of enclos- 








hermetic illy closed or secured at both ends, They are charged, by pumping 
or otherwise, with air or gas, under such pressure as may be required to 
sustain the weight of the sash, by means of any suitable apparatus for 
injecting the air or gas, and closing the sanie when filled, as is well under- 
stood, 

—— 


Ciass 6,.—FIRE-ARMS., 


Jucluding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 


214. E. T. Huanes, Chancery-lane, London, “ Breech-loading fire-arms."—A 
communication.— Dated 23rd January, 1863, 

This mvention relates, First, to a novel arrangement of mechanical parts 
for ra'sing the breech end of the barrel from the breech sufficiently for the 
introduction ef the charge or cartridge, as well as for closing the same 
ready for fire. Secondly, in a mechanical arrangenv nt of parts for forcing 
the extremity of the barrel in contact with the breech, For the first part 
of the invention the inventor unites the barrel to a bed extending from the 
breech under the said barrel by a joint, and by means of a lever, one part 
of which is jointed to a tongue protruding from the under side of the barrel, 
while another part is in communication with slots or passeges cut in the 
under part of the breech, as he opens the gun to the required extent, and 
recloses it ready for fire. For the second part of the invention he makes 
use of a wedge placed under the barrel, and at right.angles with the same, 
and, by means of a terew, drawing down the said wedge, be causes the 
extremity of the barrel to be forced up against the breech.—Not proceeded 
with, 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Grnaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ke. 

105. B. Van pen MAnkkK, Manchester, * A musical instrument, called *inark- 

harmonica’ ”—Detd Wik January, 163. 

The chief aim of this invention is intended to facilitate part-singing of 
hymns and sacred music at family worship, to encourage the study of vocal 
music, to promote congregational singing in all churches and chapels, and 
effective teaching in families and schools, The instrument assumes different 
shapes, according to the number of performers for which it is intended, viz., 
if for four performers, the instrument may conveniently assume the form of a 
table, by preference Sft. long, 2ft. Gin. wide, and 2ft. 8in. high, or there- 
abouts; if for six performers, the form of a hexagun; and if for eight per- 
formers, the form of an octagon, The instrument is divided into separate 
compartments for soprano, alto, tenor, and bass, exch compartment con- 
taining the full compass of one of these parts; if for six performers the com- 
partments would, by preference, be as follow :—Two sopranos, two bass, 
alto, and tenor; and if for eight performers, two sopranos, two altos, two 
tenors, and two bass. There are, consequently, either four, six, or eight 
distinct key-boards to perform upon, Stops may be used instead of keys, 
and to simplify the performance cach stop is numbered for the guidance of 
the player, each performer having his own separate part before him, and 
singing and playing the note marked, The union of voices and players will 
thus produce vocal harmony with instrumental accompaniment. The 
sound of each note is produced by a brass or other metallic vibrator, through 
the agency of bellows, The action of one foot will generally be sufficicnt to 
feed the instrument with air.—Not proceeded with. 








Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

162. R. A. Brooman, Fleet-street, Loudon, ‘* M mufacture of sulphate of soda 
Jor conversion to soda and other uses."—A communication.—Dated 
1th January, 1863, 

When a mixture of coal, sulphuret of iron, and chloride of sodium is 
heated in the presence of air, sulphate of soda, oxide of iron, and chloride of 
iron are formed; the proportion of these different bodies varies vith the 
quantities of the substances above named forming the mixture, as also the 
state of division when used. This invention consists in manufacturing sul- 
phate of soda by reducing to a powder the fuel (charcoal, coal, coke, or other 
fuel), the natural or artificial sulphuret of iron, and the salt, and in mixing 
these substances in certain fixed proportions, 

184. A. Bounrr, Paris, “ Apparatus sor casting or moulding artic’es in glass 
and in imitation ef precious stones or marbles.”—Duted 21st January, 
1863. 

This invention relates in the first place to the manufacture of glass globes 
for lamps er lanterns, for the purposes of signal lights and other uses, watch 
glasses, and other articles in glass in which a varied or ornamental surface 
is requircd, The invention consists in the construction and use of moulds 
formed in three or more parts, but by preference in three parts, united by 
two hinges, such moulds having formed in them perforations of any 
required number, size, and shape, so that portions of the molten glass 
when blown into them may then be caused to protrude through the 
perforations and constitute curved projections on the surface of the article, 
or separate curved glasses when detached from the intervening portions of 
glass by which they are united in the mould. The invention also consists 
in the use of an instrument in the form of a vice or pincers, with suitably 
formed dies inserted in the jaws thereof, in which the molten composition 
is inserted and pressed, and with a vertical rod or stem, capable of adjust- 
ment as to height, in order to make the requisite cavity in certain of the 
articles, by occupying the space that would otherwise be occupied by some of 
the composition or material. The invention consists further in the use of a 
mould hinged as stated ubove, but jnstead of having perforations with the 
interior formed to suit the required shape of the articles, they are caused 
to take their shape by the pressure given tu the composition or material by 
the operation of the workman, 

192. H. Caro and J. Davx, Manchester, * Obtaining colouring matters."— 
Dated 2st January, 1863. 

This invention consists, First, in treating colours derived from aniline 





ure or security, in conjunction with a disengaging gear. A Second part of 
the invention consists in the application or combination of the said alarum 
apparatus with locks or other similar fastenings, and in «n arrangement 
of apparatus whereby the said alarum may be disconnected from the lock 
when its use is not required. ‘his invention cannot be described without refe- 
rence to the drawings. 

132. J. Harrop, Manchester, “ Treatment of organic, fecal, and urinous mat- 

ters "— Dated 15th January, 1&63. 

The patentee claims, First, the employment and use of chloride of sodium 
(muriate of soda or common salt) but more particularly that description 
which adheres to the bottoms and sides of the pans used in the manufacture 
thereof, and which is known by the makers as “ pancake,” or ‘‘salt pan 
scale,” as a deodoriser or disinfectant in the manufacture of manure either 
alone or combined with resin, pitch, coal gas tar, bitumen, asphalte, soot, 
wood, or peat charcoal, which aforesaid saline substances are to be employed 
during the accumulation of the fecal and various matters to prevent decom- 
position and the generation of noxious effluvia therefrom, in contradistine- 
tion to the use of oleaginous matter in combination with common salt for the 
same purpose. Secondly, the application and use of hot or cold curreuts 
of air, either separately or combined with the draft and smoke of the furnace 
flues, for the evaporation of fecal and urinous matters. Thirdly, the combi- 
nation of parts forming the apparatus for evaporating, desiccating, or drying 
the excrementitious matters, as described. Lastly, the peculiar arrange- 
ment of the furnace and hot-air flues described, and the application of an 
exhaust pump, or of currents of hot or cold air, made as described, Also 
the novel arrangement and construction of a spiral rotating agitator, or a 
reciprocating perforated tubular one, of the form suitable to the shape of 
the boiler pan or vessel employed, all as described and set forth, 

140. A. Prince, Trafalgar-square, London, ‘* Sewing machines.”"—Dated 1th 
January, 1863, 

This invention consists of certain ical arrang ts whereby the 
fabric or material to be operated upon is propelled or moved along the 
needly plate by the motion of the needle bar, such motion being obtained 
by the action of screws or pins operating upon or against projections of 
metal, glass, or other hard substances, each presenting either an inclined 








plane or a curvilinear surface to the pins or screws, the projections being 
attached to and projecting from the front plate of the machine head and 
set at the required angle. ‘Ihe invention further consists in the substitution 
of a needle plate of glass in licu of metal, for the purpose of allowmg the 
operator to inspect the progress of the work, and alse of an improved pres- 
sure loot. 

134. R. Ferrier, Edinburgh, “ Wet gas meters."—Dated 15th January, 
1863. 

This invention relates to the construction of the wet gas meter in such a 
manner that the full supply of gas shall be maintained until the water in 
the meter from any cause falls beiow its proper level, When the continuous 
supply shall be effectually checked, and, if water be not supplied, shut off 
altogether. Also to an arrangement of securing the steady working of the 
fountain water, combined with asimple plan for regulating the meter to the 
standard measures, and the constructing of the meter and the waste water 
chamber so that no gus can be extracted us less first registered, and so that 
the water in the waste water chamber may be partly used to saturate the 
gas, and prevent it fromdiying up the water in the body of the meter. 
According to this invention wa simple fluid syphou is a;-plied on the entrance 
of the gas to the meter, so that no gas can pass unle-s te meter be filed to 
its prop.r level with water or other fluid, which also brings the syphon into 
action, 

141. W. E. Newton, Chancery-lane, London, “ Microscopes."—Dated ith 
January, 1803. 

This invention consists in a novel mode of constructing microscopes, 
whereby the observer is enabled to ure the microscope in the same way as 
telescopes or kaleidoscopes are used. I..stead of attaching the microscope 
to astand which is placed on atable, and allowing the light to be thrown on 
the object by means of a glass or other mirror or reflector, the microscope 
may be used by holding it in the hands and lookivg through it with the 
ovject towards the light. 

148. E. Lozseb, Cannon-strect, London, “ Apparatus for preserving valuable 
property, documents, and letters in cases of shipwreck.” — Dated 6th Janu- 
ary, Lso3, 

In carrying out this invention the inventor constructs the safe or recep- 
tacle of irow, or other suitable strong material, and outside of this he places 
an outer casing, also of iron, but much stronger than the iunerone. A 
considerable space is left between the two casings, aud this space is filled, or 
partially filled with blocks of some light wood, or other material, which will 
act as a stay betwecn the two cases, and will give great rigidity to the 
structure. In order to render these wooden or other blocks as light as pos- 
sible, he first divides them in two and hollows them out, and then joins the 
parts together again and secures them in their places between the casings, 
The safe may be turther protected exernally by hoops or rings, Which may be 
placed round the vessel, and will not enly strengthen it but will protect the 
casing from injury by bumping on rocks when thrown overboard.—Not pro- 
ceded with. 

150. J. Evwarps, Basinghall-street, London, ‘* Manufacture of buttons."— 
Dated 17th January, 1863, 

This invention cannot be described without reference to the drawings. 
152. J. Asux, Birkenhead, “ Apparatus for preventing sea-sickness.”— Dated 

1vth January, i863. 

These improvements in epparatus for the prevention of sea-sickness are 
applicable both to suspended and balanced chairs, couches, and other 
supports for the person, and the object thereof is to cause such chairs, 
couches, and other supports for the person to retain or remain in practically 
one desired position, and counteract the rolling and pitching motion of a 
ship at sea, as weil as to render several parts or portions of the apparatus 
employed simple in construction, compact when storea away, easily fitted 
up for use, either on the deck or in the cabins, and readily removabie. To 
any fixed or stationary part of a ship, the patentee attacnes ai one point 
only a suspender, of rope, chain, or other flexible material, and to the lower 
end thereof, in any convenient way, secures a chair, couch, or other support 
for the person, either with or without the intervention between the point 
of attachment and the chair, couch, or other support for the persun, of a 
ball and socket joint, or a ball and ring or washer joint. But for con- 
venience of use he prefers to employ portable vertical standards, formed to 
fit into sockets in or secured to the deck or to the cabin floors. These 








standards have each a branch or several branches at or near the top thereof, 
which curve or bend outwards or laterally from the stem, and from each 
branch is suspended a chair, couch, or other support for the person, the ball 
and socket joint or ball and ring or washer joint intervening between the 
point of attachment to the branch and article or articles suspended. On 
the top of a pedestal or standard, secured in a socket in or secured to the 
deck or cabin floors of a ship, as above mentioned, or fastened in any other 
way, he places a ball and socket joint, or a ball and ring or washer joint, and 
on the top of the joint he balances and secures a chair, couch, or other 
support for the person, say, by the bottom thereof, either with or without 
the intervention of springs. On the legs of the support for the person, or 
on a platform formed thereon, he places washers or rings of metal of 
sufficient weight to keep the centre of gravity of the support for the person 
below the point at or on which it is balanced. 


156. W. E. Newton, Chancery lane, London, *‘ Buttons.”—A communication, 
— Dated 17th January, 1863. 

The special object of the present invention is to manufscture buttons in 
one piece, without soldering, by which means great strength is obtained, 
and the buttons are produced at a much lower cost and with greater 
expedition than by the ordinary means where the shank is soldered on. 
Thee results are obtained by the employment of special tools or apparatus, 
which constitute the principle and essence of this invention, and which may 
be operated either by hand or by any suitable mechanical means, the 
different requisite operations being effected in succession, and in a deter- 
mined order for the complete manufacture of buttons in a single piece 
having a nearly spherical form. By means of the operaticns described in 
the specification of this invention the buttons, of whatever metal they may 
be formed, are entirely finished without it being necessary to heat them, 
the metal being fashioned by successive operations in dies in a cold state, so 
that there is no risk of spoiling the material under operation, as is the 
case when it is heated by the soldering process. The invention cannot be 
described in detail without reference to the drawings. 


159. J. Lauriz, Manchester, “ Apparatus for churning milk, &c.”— Dated 19th 
Januiry, 1863. 

In carrying out this invention the inventor places a shaft in a horizontal 
position outside a vessel of any suitable shape or dimensions, and turns 
it by hand or power, and he places inside the said vessel any convenient 
number of dashers or beaters to revolve on bearings, motion being given to 
them by wheel gearing connected to the horizontal shaft, so that, when it 
is turned, the dashers revolve within each other, and in opposite directions, 
thus causing great agitation of the liquid or mixture, and, consequently, an 
economisation of time and labour.—.Vot proceeded with. 

161. H. Rusnton, Clerkenwell, ‘* Machinery for plaiting cotton thread, or 
other sibrous matcrials, over steels for crinolines.”—Dated 10th January, 
1803. 

This invention consists, First, instead of having a series of dogs or 
beaters for changing the direction of the tubes, in fixing a series of projec- 
tions un the circular bar in lieu thereof, thus obtaining greater certainty in 
controlling the tubes, and increasing the durability of the machine. 
Secondly, in giving motion to the circular bar, by using a comb made by a 
groove of suitable shape, in which works a pin attached to the circular bar, 
The thread plaited over the steel is attached thereto, and prevented from 
shitting or slipping thereon by the application of a quickly-drying size or 
varnish upon the surface of the steel; the size is applied by passing 
the steel between two rollers in the machine, which are covered with 
flannel, saturated and kept well cupplied with the size.—Not proceeded 
with, 

163. W. H. Hanrison, Haverfordwest, “Covering wire and other iron 
articles for the purpose of protecting them from oxidation.”—Dated 19th 
January, 1863. 

This invention consists in immersing the object to be protected first in a 
bath of metallic alloy in which lead is present, but of which tin or zinc 
forms a large proportion, then, «fter the object has been so coated, treating 
it mechanically by drawing, rolling, or burnishing, and afterwards immers- 
ing the object so coated and treated in a second bath of suitable alloy, com- 
posed entirely or nearly entirely of lead, tempered or regulated in its degree 
of metallic hardness by the addition of bismuth, or other suitable metal, 
when the article may again be submitted to mechanical treatment as before. 
—Nut proceeded with, 


164. J. J. Lunpy, Leith, “ Metallic casks."—Dated 19th January, 1863. 

According to the common and generally adopted system of manufacture 
of metallic casks and similar vessels, the bottom end only is swaged into the 
body of the cask as a fixture, while the other end is attached by circumfe- 
rential straps or bent holding pieces, with rivets, These holding straps are 
attached to the exterior of the end of the cask ; when the end or head piece 
is inserted they grasp the dished flange of the end or head piece, and thus 
prevent the latter from moving upwards, And, further, to prevent the end 
or head piece from sinking within the cask, the small handle attached to 
the centre of the head has to be elongated at each end, these ends being 
converted into bent holding strap pieces to grasp the rim of the cask. Now 
according to the present invention, instead of using the details above 
described, the dished end or head piece is swaged firmly in its place with a 
holding and tightening bead, after the manner commonly adopted for the 
lower end, which is far simpler and stronger. This makes a perfectly secure 
and neat cask, and the handle needs no elongation whatever, besides being 
cheaper in its production than by the old system of closing up the cask 
when tilled with paint or any other substance. 

167. J. Mosurimer, Dolyelly, “ Machinery for crushing and grinding quarts.” 
— Dated 20th Janunry, 1863. 

This invention consists in combining in the same machine the two 
prine ples of crushing and grinding quartz and other substances. First, 
the quartz or other substance is crushed by centrifugal force, and then it is 
ground fine by a suitable grinding machine. In reference to the first 
operation the patentee observes that. if a piece of rock or ore be let fall on 
to a hard surface from a given height, it will, in proportion to the height 
from which it has fallen, be more or less broken to pieces ; therefore, if 
force be employed to throw a piece of quartz at, for instance, the velocity 
of G00ft. per minute against a solid piece of iron, such a tremendous blow is 
given to the quartz that it will be thrown back, and shatiered to pieces, 
and in course of time, if the blows be repeated, the quartz will be reduced 
to as fine a state as may be required ; but in order that every particle 
which escapes reduction by this operation may be reduced to powder, he 
places under the above crushing machine a grinder which acts on the plan 
ofa grinding mill. This grinder is constructed entirely of iron, and is kept 
cool by a continual stream of water which is made to pass through itscentre, 
170. H. A. BONNEVILLE, Paris, “ Clocks.”--A communication.— Dated 20th 

January, 1863. 

This invention consists in regulating the working of clocks by means of 
the oscillations of a spiral spring with a circular balance wheel, instead of 
an ordinary pendulum.—Not proceeded with. 

171. H. A. Bonnevitte, Paris, “ Colouring, bronzing, and preserving iron 
and steel.” ~ A communic ition. —Dated 2th Junuary, 1863. 

The patentee claims, First, the creation at the surface of the iron or steel 
of an adherent coat of peroxide of iron. Secondly, the transformation 
under the influence of water, at an elevated temperature, of the peroxide of 
iron into black oxide, which is iess oxidised. Thirdly, the renewing of the 
operation until the black coat is sufficiently thick and adherent. Fourthly, 
the immersion of the articles in a bath of luke-warm water, for the purpose 
of removing the acidulated or saline particles adhering to their surfaces, and 
allow of being greased with olive oil. 

176. S. BLACKWELL, Ozford-street, London, ‘* Apparatus for applying water 
or other sluid to the legs and other parts of horses and other animals.” — 
Dated Wth January, 1863. 

For the purposes of this invention, in order to apply water or other fluid 
continuously for any desired length of time to the leg of a horse, or any 
other auimal, with a view to cool, foment, or poultice the same, a hollow 
tube or band (which, by pref , is posed of vul i india-rubber) 
is used ; this is perforated with numerous small holes, so as to divide the 
water or fluid into numerous small streams. The ends of this perforated 
tube or hollow band are closed, and a flexible supply pipe is connected to 
the hollow perforated band or tube, while the other end of the supply tube 
is connected to a vessel containing water or otker fluid. To regulate the 
flow of the fluid the suppiy tube may have a valve or cock applied to it. 
The vessel, which contains the water or other fluid, is arranged to be fas- 
tened on the back or other part of a horse ; or it may be otherwise placed 
and supported when circumstances require it. ‘The perforated tube or band 
is attached to or around the leg by a strap or otherwise. When desired, 
sponge or other porous and absorbent covering may be placed and secured 
over the part of the leg where the fluid is to be applied, so as to 
act as a poultice ; or the water or fluid may be caused simply to flow in 
numerous streams over the parts of the leg requiring such treatment. 


180. F. A. Buscu, Biton Ferry, South Wales, ** Metallic vessels.” —Dated 21st 
January, 1863. 

In carrying out this invention the inventor proposes to form the vessels 
whether in the form of bottles, jars, or otherwise, of a base metal, such as 
iror, and to immerse them in a bath or solution of a noble metal, such as 
platinum, silver, or gold, bringing the poles of a galvanic battery to bear 
upon the article, and upon plates of the desired noble metal, whereby the 
plates will become dissoived, and the metal deposited on the interior and 
exterior surface of the base metal, thus producing a surface capable of 
withstanding oxidation aud the effects of acid salts or solutions,—Vot pro- 
ceeded with, 

185. W. CLark, Chancery-lane, London, * Preparing and obtaining photo- 
genic pictures or representations."—A comnunication.— Dated 21st 
January, 1863. 

This invention relates to a photogenic process whereby a positive image 
may be obtained direct from a positive, by the employment of ammoniacal 
salts, combined with the organic matter, and also by the precipitation of the 
following metallic colutions, viz., salts of silver, copper, iron, nickel, mer- 
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cury, gold, palladium, platina, lead, or tellurium, which are precipitated by 
means of hydrosulphates of ammonia, potash, or soda. The salts of silver, 
bismuth, or lead, are precipitated by means of hydrosulphuric acid, and the 
salts of mercury by hydrochlorate of tin. The salts of bismuth may also be 
precipitated by means of nut galls, gallic or tannic acids, and the salts of 
jron by means of the same agents last mentioned. The inventor takes, for 
example, the sulphate of irou precipitated by means of tannic acid. 


187. E. Bazin, Angers, France, ‘An improved log.” — Dated 2ist January, 
1863. 
This invention cannot be described without reference to the drawings. 


193. H. Houcrort, Tvurs, France, ‘* Machinery for separating substances of 
different specyic gravities.”— Dated 21st January, 1863. 

This invention relates to a novel construction of automatic machinery, 
whereby crushed ores or mixtures of granular and other substances 
supplied thereto may be assorted or separated according to their specific 
gravities. The machine, which admits of many modifications in its con- 
structive features, is used in conjunction either with a head or stream of 
water or other fluid, or of compressed air or other gaseous body, according 
to the nature of the substances to be operated upon. The principle of 
action, however, of the machine, whatever may be the modifications in the 
details of its construction, will in all cases be the same, the object being to 
obtain by the action of a vortex (into which the substances to be assorted 
are thrown) a separation according tv the specific gravities of the substances 
under treatment, and their deposition in different positions in the vortex 
vessel, from which they may be disch i aut tically into separate 
receptacles. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Conrusion IN THE Iron Trave: Further Rise in Prices Expected ; 
The Operatives “ Masters of the Situation”—A Wankrurt Lron- 
MASTER—CoaL Trave: Improved Condition: Colliers’ Wages— 
Coturery Statistics ror Sovran Starrorpsnme: Decrease in the 
Number of Accidents—Couimry Acciwents and Mining Irems— 
Muptand Geowoaicat Society : Trip with the Manchester Society— 
GeneraL Harpware Aanp Manvracturting Trapes: Tolerable 
Animation—Mivtanp Wacon Company: Half-Yearly Meeting— 
SrratrorD-uPON-AVON AND Bipputpn Barancn oF THE Noxrnu 
SraFFORDSHIRE RAILWAY—-F'aTaL ACCIDENT BY A CrrcuLar Saw. 


Tue puddlers, satisfied with a rise of 1s., have resumed work 
wherever all other things have been equal; and now the mill-men 
are demanding a rise upon their former scale to the extent of 10 per 
cent., and some of them are threatening that, if it is not paid, they 
will strike. Compromises are being made with the men by their 
respective masters. Some are offering a rise of 5, others of 7}, and 
some few have consented to give 10 per cent. advance. Every firm 
will do the best it can with its own men, and they will not be 
allowed to strike. The miners, also, will have it equally their own 
way so soon as they demand an advance, which some of them will 
do, it is thought to-morrow (Saturday). The miners and the mill- 
men, in addition to the puddlers, having been satisfied, then will 
come the question, what shall be the rise of iron? The masters say 
that they cannot give an advance of wages all round, and leave prices 
at the present advance of only 10s.a tou upon former rates. Another 
10s. they say must be obtained from con:umers. Owen Gleudower 
could call spirits from the vasty deep; but, would they come ? 
Some say the rise can be obtained, others deny its possibility ; and 
they at the same time point to the further nor improbable difficulty, 
that if a rise of another 10s. should be declared, the puddlers, who 
are now emphatically “masters of the situation,” may require a 
further rise of 1s. a ton as their share of the spoil. If this demand 
should be made, and it should stop there, we verily believe that the 
masters would concede it, so thoroughly are the puddlers now the 
masters of their employers. In this condition of affairs there will 
be no alteration till either the ironmasters are contented with a much 
smaller profit than they are now getting, or else they shall have 
raised prices to a level which will impose such a check upon the 
demand that the masters shall want orders and the men waut work. 
Let prices be put up another 10s., and (say many) the time when 
this last described state of things shall prevail will soon arrive. We 
don’t profess to be learned above the doctors; as these disagree 
time must decide between them. The North Staffordshire houses 
are reported to be about to try the experiment; and, with the ex- 
pectation that a rise of wages will have to be given all round, to 


The coal trade is feeling the influence of the recent c ion on 


are ities almost equally unknown: and this should at least bo 





the ae of ironmasters of this district; and when the whole of the 
works shall be again in operation this influence will be observable 
to a still more marked extent. But it is not only in this respect 
that the colliery proprietors are affected by the late change in the 
iron trade. The puddlers by their success are likely to stimulate 
and benefit the colliers. If, say the colliers, the puddlers are now 
better paid for their work, the same privilege should be extended to 
those who supply the puddler with the means of accomplishing that 
work. They are, therefore, putting this opinion into practical 
operation, and threaten to give notice for a rise of wages. Should 
this course prove successful it is evident that the price of coal must 
be advanced to the extent of at least 1s. per ton in respect of large, 
and 6d. per ton in respect of lumps. 

By a table given in a report lately published by Mr. Baker, the 
mine inspector for South Staffordshire, a gradual but continual 
diminution in the loss of life, arising from mine accidents in that 
district, is shown. The number of lives lost, from all causes, in 
and about coal mines during the five ending 1855, averaged 
178 per annum. In the quinquennial period ending 1860, the 
annual average was reduced to 147. In tha year 1860 the total 
number of deaths was 144; in 1861 they further declined to 134; 
and in the report for 1862, which has just been corrected for the 
press, there is shown a still further reduction to 114. During the 
year 1862 the district has been particularly free from explosions, 
only eight having occurred, and a single death only having re~ 
sulted from each. ‘The number of deaths from falls of coal 
and portions of roof has remained stationary during the past three 
years; or, at Jeast, there has been no diminution. ‘The shaft 
accidents have decreased from 27 to 17, and even the figures for 
1861 were low as compared with former years. ‘The miscellaneous 
accidents, also, show a diminution. We have frequently remarked 
upon the culpable carelessness of the miuer, and thero is little 
doubt that to this cause could be traced a considerable percentage of 
the number of accidents which took place during 1862. It is, 
however, satisfactory to learn that, in this respect, improve- 
ment has begun, and we cav only hope that it will continue. 
To a certain extent the miner holds his fate in his own 
hands. If he will only endeavour still, by care and caution, to 
retain that hold, it is evident, both to common sense and experience, 
that the number of dangers to which his work exposes him will be 
very materially lessened. Comparatively small as may appear the 
number of deaths which took place in connection with mine acci- 
dents in 1862, yet one hundred and fourteen is an array which 
represents such an aggregate amount of misery and friendlessness, 
of widowhood and orphanage, that it well deserves the anxious con- 
sideration as well of the miner as of his master. In common with 
every employer of labour the colliery proprietor has a duty to per- 
form towards his workmen. If he perform this well, any loss of 
life or limb which may arise to his men will leave his conscience 
unburdened with remorse; if he perform it ill, then even if the law 
does not hold him amenable, he must still be subject to punishment, 
which, though not direct and immediate, is none the less effectual 
and complete. In fine, if the pit proprietor will not be sparing in 
providing every necessary appliance for the safe working of his pit, 
and if the men will not be sparing of caution, both in using those 
appliances and in their general conduct, then we may be sure that 
in future South Staffordshire will have to lament but few accidents 
in connection with her numerous and important collieries. 

We have again this week to revert to another instance of culpable 
carelessness on the part of a colliery operative. At the Bilston 
police-court on Friday last a young man named, Hartshorn, for a 
breach of colliery regulation, was fined 1s. aud costs, ‘I'he defendant 
is a collier employed at one of the pits in the neighbourhood of the 
town. In the pit is a passage connecting a part of the mine where 
the air is pure with a part in which is an accumulation of gas. In 
order to prevent the gas of the impure portion of the pit from 
escaping into the purer portion, a small door is placed in the passage 
just referred to; and it was Hartshorn’s negligence to close this 
door after passing through it that formed the ground of the com- 
plaint. To show that his conduct might have led to the most 
serious consequences, it may be mentioned that in the purer parts of 
the pit were men working with lights in their hands, and that the 





| escape of gas through the open door before it was discovered actually 


declare an advance in the prices of iron to the extent of £1 a ton. | 


In the meantime all is confusion in South Staffordshire and East 
Worcestershire. At the few houses at which there has for some 


caused a slight explosion, by which one man was injured. 
_Recently a miner named Philip Smith, while descending one of the 
pits in the Moat Colliery, near ‘Lipton, was thrown out of the skip 


| and killed. 


time been a good inquiry, orders at the rise are being accepted to | 


only a limited extent, the makers demanding that the specifications | 


shall be delivered subject to next quarter’s prices. ‘The houses that 
are in a position to accept orders have secured only a very few at 
the advance of 10s. The vendors of pigs do not know what rise to 
demand by which they shall either be secure themselves in the 


event of au increase in the price of the raw material and of labour, | 


or else obtain a fair share of the benefit to be expected from the 
improved state of the finished iron houses. ‘They, however, are 
delivering, and that is a great improvement upon the recent 
state of things; and some of them are already getting 
as much as 5s. more per ton on the few new sales they have effected 
than they could have secured a fortnight ago. Altogether the iron 
trade of Staffordshire is now passing through an ordeal, out of which, 


if it comes uninjured, no great credit for the issue can be claimed by | 


anyone. Taken in connection with our statement last week as to 
the heavy demand here, at the houses capable of producing them, for 
Bessemer-metal tyres, the arrangements made by the London and 
North-Western Railway Company to produce, if need be, as many 
as 10,000 tons of rails of that metal at their Crewe Works, are not 
looked upon as calculated to improve our position as a district eitber 
in regard to the number of the orders to be looked for, or in relation 
to the extent of competition to be feared. As a rule, the trade is 
hoping much, and fearing much, without the ability of forecasting 
whether prosperity or adversity shall follow. 

At the Birmingham Bankruptcy Court on Friday last a meeting 
for choice of assignees was held in the bankruptcy case of Jno. 
Gittoes, jun., coke merchaut and ironmaster of Great Bridge. In 
July of the present year the bankrupt, finding himself in difticulties, 
had executed a deed in which he professed to pay to all his creditors 
a composition of 5s.in the pound, by four equal instalments, at 
intervals, the first three to be paid at six months, and the fourth to 
be paid in four months afterwards. As security for these payments 
the whole of the bankrupt’s effects were conveyed into the bands of 
a trustee named Gibbs. One of the creditors, treating this deed as 
an act of bankruptcy, took proceedings by which, on the 15th of 
July, the debtor was adjudicated a bankrupt. Notices to dispute the 
adjudication were given, and eventually a stay of the bankruptcy 
| was ordered. By the 30th of July the deed referred to 

ad been assented to by the necessary number of creditors, and had 


been duly registered. On that date the legal gentlemen employed by | 
the debtor and creditors respectively appeared in court, and on the | 


part of the latter it was contended that the composition deed was 
imperfect, and was a fraud upon the face of it. By the 
Bankruptcy Commissioner, however, the deed was pronaunced valid; 
but he confirmed the adjudication on the ground that all the 
creditors assenting to the deed had not been personally produced in 
court, so that they might have been examined with reference to the 
legality of their claims. A day was fixed for the choice of assignees ; 
in the meantime, however, notice of appeal against the Commis- 
sioner’s adjudication was lodged with the Chief Registrar of the 
Bankruptcy Court, London. ‘Tbe result of this appeal is not yet 
known. On Friday last the representative of the creditors appeared 
in court, and principally on the ground that if some steps were not 
at once taken the bankrupt’s property would be so diminished that 
ultimately the creditors would have nothing to fall back upon, asked 
that assignees night be at once appointed. This step, however, the 
Court refused to take. Afterwards an application was made that the 
amount deposited in court to meet the cost of proceedings should be 
increased from £20 to £40; but this application was also refused. 
Eventually the meeting was adjourned until the result of the appeal 
against the adjudication should be known. 


A few mornings since, a miner employed at one of Messrs. Bar- 
rows and Welsh’s pits, near ‘l'ipton, was suffocated by choke damp. 

At one of the pits at the Old Saltwell’s Colliery, Dudley, on the 
15th inst., the firing off of a shot in blasting caused an explosion, and 
the death of a miner named Cole resulted. 

The fire which recently broke out at the Hill's Lane pits, near 
Madeley, Shropshire, and which set fire to the coals and woodwork, 
is still burning, much to the loss of the chartermasters, the men, and 
more particularly to that of the proprietor, Mr. J. Austice. 

The Grosley Wood and Swadlincote Colliery Company, which 
has been incorporated under the Companies Act, 1862, with limited 
liability, and a capital of £100,000, in shares of £50 each, has issued 
its prospectus. ‘lhe company is formed for the purpose of working 
the collieries of the same name situated near Burtov-on-Trent. It is 
thought that both in respect of the local and general demand the 
trade of these collieries will prove most profitable. 

On Thursday week the shares in the Whittington Freehold 
Colliery were allotted. ‘Ihe directors having deputed two of their 
number to visit the works, accompanied by Mr. Geo. Bate, C.E., 
have received a highly satisfactory report. 

On ‘Tuesday week last upwards of eighty members of the Dudley 
and Midland Geological Society and Field Club proceeded to the 
famous geological country around Matlock, Bath, where they were 
met by somezof the principal men belonging to the Manchester 
Geological Society. The first spot visited was the High ‘Tor. 
Here several remarkable fissures were examined, and, after passing 
through the so-called cavern on the top, the whole party assembled 
at the Flagstaff to receive some explanation of the geology of the 
district. Mr. Binney then gave an account of the geology of the 
landscape, stretching in such lovely undulations on all sides. The 
millstone grib of the eastern ridge, bare, barren, and bleak, forms 
the boundary of the scene in that direction, and the same series 
extends towards the north. ‘The limestone shale occupies the 
valley below the Tor, while on the High Tor itself, and stretching 
towards the west, the true carboniferous limestone, with its inter- 
stratified beds of toadstone or igneous rock, are well developed. 


| The party next visited the High Tor Grotto, for the purpose of 


| examining the beautiful crystallisations there to be seen, and after- 
| wards spent some time in a quarry close by, where the first or upper 
| bed of toadstone is well exposed, with the limestone both above 
and below it. After they partook of luncheon the Heights of 
Abraham and the Rutland Cavern were visited, and the 
party then proceeded over the hill to the pleasant village 
of Bonsall. A quiet walk through Crowford brought the 
excursionists to a hotel at five o'clock, and here a substantial tea 
was soon disposed of. After tea some time was spent in the quar- 
ries beside the Derwent, where specimens of petritied leaves, twigs, 
&c., were obtained. After a most pleasant day had been spent, the 
return journey was began at seven o'clock. ‘The next field meeting 
will be held at Walsall to-morrow (Saturday), when the limestone 
beds at Hayhead and the neighbourhood will be examined. We 
may mention that, in connection with this society, a course of 
regular class instruction in theoretical and practical geology is about 
to be commenced in Dudley, and will, no doubt, be considered a 
great boon by the numerous mining agents and colliery managers in 
the locality. 

In the districts comprising Birmingham, Wolverhampton, and the 
intervening and surrounding towns, little change in the state of the 
general trades as compared with last week can this week be reported. 
Now, as then, little cause for great complaint exists. A month 
since the orders were indeed more numerous than is the case at 
| present, but short time or entire cessation of work on this account 








considered satisfactory. ‘The harvest is proving abundant ;, the 
weather for its ingathering is favourable; the consuming class, in 
consequence, will not be compelled exceptionally to curtail their ex- 
peuses; and a bright autumn trade, therefore, looms in the future. 
Speaking of Birmingham in particular, we may remark that by 
nearly every workman, skilled or unskilled, work is now to be 
obtained. ‘the tube-makers and wire drawers are well supplied 
with orders; in the metal and lamp and chandelier branches average 
briskness is apparent; the plating trades are quiet; jewellery and otner 
fancy wares are in moderate demand ; and the coming autumn, with 
its stubble-fields and partridges, is serving to keep the birding gun- 
makers busily at work. Inu Wolverhampton and its neighbourhood 
the recent quietness of the japan trade is giving way to a little 
animation in autumn goods; the lockmakers have tolerable employ- 
ment, and the tin-plate workers are in a similar position. The 
saddlers’ iroumongers of Walsall are just now receiving a fair 
demand; Darlaston finds for its operatives plenty of employment ; 
Wednesbury does the same ; and Westbromwich, with its hollow- 
ware manulactures, will not suffer by comparison with the towns 
just mentioned. 

At the ordinary half-yearly meeting of the Midland Wagon 
Company, held in Birmingham on Wednesday week, a report was 
presented by which it was shown that during the past six months 
the revenue has increased from £24,740 to £26,673, and nett profits 
from £9,236 to £9,649. The stock of wagons has increased from 
4,953 to 5,179, while the reserve fund has increased from £77,721 to 
£88,274. ‘The balance at the credit of the revenue, including the 
reserve carried forward, is £11,708 19s. 1d. After the payment of 
10 per cent. dividend, and bonus of 2} per cent., and the entire 
liquidation of preliminary expenses, £3,126 10s. was carried over to 
reserve of revenue. It was resolved that the business of the com- 
pany should include the purchase and sale of rails and railway plant 
generally, and that the capital of the company should be increased 
from £30,000 to £400,000 by the issue of new shares. 

From the reports presented at a meeting of the shareholders of the 
Stratford-on-Avon Railway on Wednesday last, we gather that 
there has been, upon the past half-year, an increase in the traflic of 
£417 and a nett increase of £169 as compared with the correspond- 
ing half-year of 1862. ‘lhe balance to the credit of revenue, after 
paying all charges, amounts to £375 9s. 3d. which would permit of 
declaration of a dividend at the rate of 2s. 3d. per share on the 
ordinary shares; but the directors recommended that the declaration 
of any dividend should be postponed until the next half-yearly 
meeting. 

The Biddulph branch of the North Staffordshire Railway is in- 
tended to be opened for passenger traffic on the first of the coming 
month, ‘I'wo stations are in course of erection—one at Gillow's 
Heath, for Biddulph, and the other at Black Bull—and, as soon as 
possible, other stations will probably be erected at Bucknall and 
Ford Green, This line has been in use for mineral traflic during 
nearly four years, and a great deal of anxiety has been manifested 
for its use for passengers, in respect of whom a large traflic is ex- 
pected. 

On the morning of Monday, the 27th of July, James Day, a 
circular sawyer, employed at the Cleveland-street Works, Birmiug- 
ham, while engaged at his work, turned round to reach a tool, Lis 
foot slipped ; his knee, coming in contact with the edge of the saw, 
was severely lacerated; gangrene afterwards set in, and in a week 
or two he died. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 


Noxtuern Matters: The British Association: The Bishopwearmouth 
dronworks: Border Union Railways: Dock Letension and 
Sanatory Kejorm at Sunderland: disastr to one of the Lyne 
Dredyers—Livexvoot: Mersey Docks and Harbour Board: I're- 
sentation to Mr, Douglass: Trial of Reaping and Mowing Machines 
Storage of Petroleum—Banwow Docks—Lanxcasuine Distress AND 
THe Surely oF Corron—'Tne ‘Vive or Wearru Pourep upon 
Invia and Eoyrr—Yorksnine Coan Mines—Kaiwway Marrens: 
Lancashire and Yorkshire: Great Northern; Leeds, Bradford, and 
Hialijax Junction—Srare or Trave ar SuerrivLv—1K0on anv 
Wooven Suiresuitpine — Scortisu Marrers: he Approaching 
Meeting at Adinburgh of the National Association Jor the I’ro- 
motion of Social Science: Progress of Greenvck: Steam Ship- 
building: Monklands Railway. 


Tne North has been in a high state of excitement this week from 
the visit paid by the British Association to Newcastle. Sir William 
Armstrong delivered on Weduesday evening his inaugural address— 
copies of which were distributed among the audieuce immediately the 
speaker had concluded—and yesterday the various sections com- 
meuced their labours vigorously, As regards the general intelli- 
gence of the district we may note that the Bishopwearmouth Lron 
works were offered for sale yesterday week at the Queen's Head 
Hotel, Newcastle, by Mr. Horsey, of the firm of Messrs. Fuller and 


| Horsey, London ; but there was not that spirited cozapetition which, 


| from the nature of the property and its situation, might have been 


| looked for, 





The first offer made was £10,000, and the highest bid 
only reached £17,500. The valuable lot was finally bought in at 
£25,000, and the works will now be disposed of by private contract. 
‘The land they occupy comprises a site of 12 acres 1 rood 2 perches, 
and bas a frontage of about 300 yards next the Hylton Koad, im- 
mediately opposite the extensive glassworks of Messrs. Hartley and 
Co. ‘The works employed in the days of their prosperity from 600 
to 1,000 men. 1t appears that the arrangement by which the Border 
Union lines of railway were amalgamated with the North British 
system provides that the dividend payable on the ordinary stock of 
the amalgamated lines shall in future be apportioned as tollows :— 
When North British stock gets 1 per cent., Border Union stock gets 
1} per cent. ; when 2 per cent. falls to the former, 3 to Border Union ; 
when 3 per cent., 4} per cent. to Border Union ; when 4 per cent., 
6 per cent. to Border Union ; the Border Union getting no further 
increase till the North British also gets 6 per cent. ; after which, any 
further increase will be shared by both stocks equally. A wooden 
bridge across the Tanners’ Dene, immediately opposite the Tynemouth 
House of Correction, is being removed by the North Lastern Railway 
Compauy, and is being replaced by an iron structure. ‘I'he con- 
templated dock extension at Sunderland advanced an important 
stage yesterday week, At a special meeting of the Wear Com- 
missioners the seal of that body was aflixed to a mortgage for the 
sum of £50,000, being the first instalment of the loan of £150,000 
from the Pablic Works Loav Commissioners. ‘the Sunderland 
Town Council has withheld its approval from a number of plans for 
new buildings until the sewering arrangements of the districts in 
which it was proposed to erect them should be completed; and as a 
further step im the same direction, the Council has decided to 
appoint a new sanitary inspector, at a salary of £100 a year. A 
serious disaster occurred on the T'yne on Saturday atternoon, 
which will probably have the effect of delaying the river 
improvements so vigorously prosecuted of late. No. 4 dredger, 
built at Glasgow about two years ago, and which has been employed 
dredging upon the bar during the summerj months, but which had 
been brought into port on account of the recent heavy seas, was 
being towed out again by two tugs to her work, the weather having 
settled. When a little below the river police station, she met the 
Germany, a screw steamship, belonging to the General Steam 
Navigation Company, which was coming in from sea, and was 
about to bring up in Peggy's Hole, to take in cargo, a number of 
craft lying there laden awaiting her arrival, While some short 
distance below the steamers and the dredger, the steamship let go 
her anchor, but as they got down towards her she swung round in 
the tide, and her stern and screw were brought under the dredger’s 
bow. ‘There was plenty of room for both vessels to swing clear ; 
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but, unfortunately, while in this position, the steamship 
was set ahead, and one of the fans of the screw struck 
the dredger a tremendous blow and knocked in one of her plates. 
Water began to pour in with great violence, and the men on board 
the dredger tried to stop up the leak with cork fenders, and whet- 
ever they could lay their hands upon, but it was of little avail. The 
dredger being in a sinking: state was turned towards the south 
shore, near Salmon’s wharf, but grounded with one end upon the 
edge of a bank and the other in deep water, in a hole recently 
dredged out by the Fanny. The Germany broke one of the fans of 
her screw and otherwise damaged her stern by the collision, so 
that she was obliged to be towed up to Newcastle. 

At the last sitting of the Mersey Docks and Harbour Board it 
was agreed to increase the power and speed of the two hydraulic 
capstans ordered in October last to be placed at the London basin at 
an extra cost of about £400. In reference to an application from 
Messrs. Vernon and Son, that the land granted to them at the north 
reserve at Birkenhead might be increased from 80,000 to 40,000 
square yards, and also intimating their willingness to take all the 
extreme south portion of the north reserve, it was stated that the 
works committee recommended that negotiations should be entered 
into for the purchase from Mr. Vyner of the foreshore of Wallasey Pool 
(he right to which bas been the subject of a lawsuit between the 
Dock Board and Mr. Vyner, in which the latter obtained a decision 
in his favour. Mr. Smith said the committee were of opinion 
that it was desirable to accept the terms offered on the part of Mr. 
Vyuer. The amount involved was not a large one. A letter from 
Mr. H. ©. Chapman, general superintendent of the Atlantic 
Noyal Mail Steam Navigation Company, asking for a shed berth 
at the Canada dock, was referred to the docks and quays com- 
mittee. <A letter from Messrs. Babr, Behrend, and Co., complaining 
of want of accommodation for a line of foreign steamers, of 
which they had been offered the consignment, was also referred 
to the docks and quays committee. It stated, inter alia, that they 
could not see that Birkenhead, even if both ship and cargo are 
to be entirely free from dues, would suit steamers intending to 
depend upon freight, and that they have never yet met with 
anybody practically engaged in loading vessels who have had dif- 
ferent ideas. Mr. Laird said it could not be expected that any trade 
would go to Birkenhead until the entrances tu the docks were com- 
pleted. The present position of the estate on the other side of the 
river was like that of a large house having no entrance except a 
small back door. He believed that as soon as the entrances were 
completed, and there was that depth of water which had always been 
held as one of the great advantages of Birkenhead, vessels would go 
there.’ With regard to Messrs. Bahr, Behrend, and Co.'s letter, it 
was well known that large steamers could not be accommodated in 
the docks, and they were obliged to unload in the river. When the 

tirkenhead docks were completed they would be particularly well 
adapted for these large vessels, and he had no doubt that such would 
go there; but at present there was only a 50-ft. instead of an 80-ft. 
entrance. In reply to Mr. Boult, the engineer said he should shortly 
send in his report on the Birkenhead works. All the works at the low- 
water basia under the direction of the board were completed. The dis- 
cussion with reference to the improvement of the approaches to the 
river continues. ‘The chairman announced to the board the 
result of an interview with a committee of the Town Council, when 
it was suggested by the latter that something should be done with 
respect to the approaches to the Privce’s landing stage. On that 
occasion Le stated that it was the intention of the board, without any 
reference to the Town Council, to carry out the plan of Mr. Hartley, 
with any improvements that the present engineer might suggest, in 
regard to the Drince’s stage. However, from the encouragement 
received from the committee of the Town Council to complete the 
wpproaches to both stages, authority was given to Mr. Lyster to con- 
sider the most comprehensive scheme that he could recommend. 
The result of this was that Mr. Lyster had prepared a new plan, in 
which he proposed to re-arrange the Waterloo basin and dock for 
the corn warehouses, with the approbation of the corn trade, which 
he hoped would be readily obtained. There would then be a half- 
tide basin for the Waterloo dock, which would enable the Prince’s 
dock to be extended from that end, aud in consequence the 
Gieorge’s basin might bo filled up, and the space between 
the two stages connected by staging. With respect to 
other Liverpool matters, it may be added that Mr. G. Rt. Douglass, 
engineer of tho Birkenhead and Chester Railway, has been presented 
with a handsome epergne by a number of gentlemen with whom he 
had been connected in business, on the occasion of his removal to 
Neweastle, where he is about to undertake the management of the 
works of Messrs. KR. Stephenson and Co. ‘The Manchester and 
Liverpool Agricultural Society will hold its annual exhibition at 
Birkenhead, Sept. 9 and 10. A preliminary trial of the reaping and 
mowing machines intended to be exhibited has just taken place. 
‘The following is a list of those who sent machines :— Mersrs. J. and 
’. Young, Ayr, one machine; Mr, Walter A. Wood, London, two 
machines (represented also by Richmond and Chandlers); Messrs, 
Samuelson and Co., Banbury, Oxfordshire, two machines; Mr. Geo. 
M‘Culloch, Pemberton, near Wigan; and Mr. James Lockhart, of 
Iurton Farm, Neston, one machine each. ‘The first and second 
prizes of £20 and £10 were awarded to Messrs. Samuelson’s 
machines respectively. The sum of £5 was awarded to Mr, W. A. 
Wood's first machine, and his second one, not being eligible for 
a prize in consequence of being only a reaper, was highly reeom- 
mended; while the machines of Messrs. Young and Lock- 
hart, not being combined ones, were judged non-competitive. 
‘The unlawful storing of petroleum formed a subject of consideration 
lefore the Liverpool magistrates on Friday, Messrs Maddock, 
Young, and Co., appearing to answer an informetion preferred 
«yainst them by Mr, M'Gowen, law clerk to the health committee, 
charging them with unlawfully storing petroleum in Love-lane. 
it appeared that the defendants had stored a quantity of petroleum 
on some waste ground in Love-lane, contrary to a bye-law that no 
petroleum, nor any of its products giving off inflammable vapour, 
should be deposited except in sheds having only ore floor, and that 
the whole of the floor of every such shed should be sunk ut least 
2ft. below the surface of any road or place on which the same may 
abut: such floor, and the walls at the sides thereof, for the depth 
aforesaid, not having any outlet save as mentioned, and being per- 
ivetly secure against the escape of such petroleum in or wpon any 
such street, place, drains, or sewers; good and sufficient ventilation 
being provided in the roof, or at the sides of the shed, to enable the 
vapour to escape from such shed, and a well or other place being 
made beneath the surface thereof for receiving leakage of petroleum, 
such well not having any communication with the sewers. Mr, 
M‘Gowen went on to say that the defendants had violated this 
Actin having paced the petroleum on the waste ground in question; 
some of the petroleum had been spilled on the ground, and some 
had found its way into the sewers. Mr, Cobb, who appeared for 
the defendants, said he was instructed to admit the charge, but to 
say that the petroleum would be taken away as soon as possible. 
Chey were removing it as fast as they could, and wished the case to 
be adjourned for a few days to give time to remove it altogether. 
Ile thought the defendants were harshly dealt with, as there was a 
#reat quantity of petroleum on the quay belonging to the Mersey 
Docks and Harbour Board, which seemed to go unnoticed, and he 
did not see why such forbearance should be shown to a public body. 
lf they would allow the matter to stand over for a week, he would 
undertake that the nuisance should be removed. Mr. M'Gowen 
remarked that the Mersey Docks and Harbour Board had been cau- 
tioned, and would also be dealt with if that nuisance was not 
removed, After hearing the case, the bench thought that a fine of 
20s. and costs would be sufficient penalty. 

The directors of the Parness Railway company are about to pro- 
ceed with the construction of the Barrow duck and tidal basin. ‘he 
area enclosed will be about 150 acres. 

The tide of Lancashire distress, which has been long on the ebb, 
appears to be again rising, although not seriously. ‘hus in the 








week ending August 15 the 27 unions under Mr. Commissioner 
Parnall’s jurisdiction, showed an increase of 382 in the number of 
persons relieved, comparing August 15 with December 6, 1862; there 














is still, however, a decrease of 125.752. At the weekly meeting of 
the central executive relief commitiee held at Manchester on Mon- 
day, Mr. E. Asbworth expressed his opinion as a member of the 
Cotton Supply Association, that there would not be more than 
22,000 bales per week for consumption till the close of the year, 
leaviug the stock in Liverpool at that time the same as in the present 
mouth—viz., in round numbers, 150,000 bales less than at the com- 
mencement of the year—that is to say, the trade would lessen the 
stock in Liverpool, beyond the imports to 150,00: bales. This 22,000 
bales per week would be equivalent to three days’ working. He 
could show from correspondence received by the Cotton Suppiy 
Association, a promise, based upon crops of cotton now growing, of a 
supply equal to4} days per week employment for 1864. About350,000 
bales, equal to 250,000 bales of American, were expected from the Turk- 
ish dominions; there would be asmall increace from Italy and the 
Mediterranean islands, an increase of 50,000 bales from Egypt, and 
of 100,000 more from Brazil and Peru. Sir Charles Wood had 
stated that, owing to the unfavourable season in India in 1862, we 
had a much smaller excess of quantity than might have been 
anticipated from the increased breadth of land placed under cotton. 
They might now take into their calculation, however, last year’s 
increased breadth of land and the incrcased breadth this year ; and 
he thought they might safely estimate an enlarged import from 
India for 1864 to the extent of 250,000 bales. It was stated by the 
Mayor of Manchester that that city would make an application for 
£100,000 under the Public Works Act. ‘Tbe corporation were 
most anxious to follow out the intentions of Parliament, and assist 
in finding employment for the distressed population. Mr. Rawlin- 
son reported applications from Ashton, Denton, Bollington, and 
Bolton, to the aggregate amount of nearly £200,000, in addition to 
the amounts previously reported in connection with other places. 

It is calculated that £20,000,0U0 more than usual has been paid 
to India this year for cotton; and £7,000,000 more to Egypt. 
Strong hopes are, of course, entertained that a portion of this money 
will find its way back to the United Kingdom, in payment for 
manufactured goods. 

It appears from the annual report of Mr. C. Morton, one of the 
Government Inspectors, with respect to mines in Yorkshire, that, in 
that county in 1862, there was 104 persons killed through thirty-nine 
accidents. In the ironstone mines seven other persons perished 
in consequence of seven separate casualties. In new-sinking pits 
four deaths resulted. There was a lamentable loss of life of life by 
burning and suffocation. It is somewhat remarkable that the 
destruction of human life in the other 400 collicries of that county 
has never been so small as during the past twelve months. Nearly 
all the fataland non-fatal explosions of gas which occurred in the 
Yorkshire pits were clearly attributable to the improper use of 
cand!es for lighting the mine, and of gunpowder for blasting the 
mineral. ‘There isa slight diminution in the fatality caused by falls 
of roof and coals. The inspector, however, is of opinion that the 
casualties by crushing may be still further lessened by stricter 
watchfulness on the part of the workmen; because, no Jess than 
400 lives are annually lost in the British coal-fields by falls 
of roofs and miuerals. Nearly 30 per cent. of the mortality in the 
Yorkshire mines is thus produced. Although mines have vastly 
increased in number shaft accidents are fewer. The most gratifying 
feature cf the report is that a larger share of money, skill, «nd 
attention is now bestowed by owners, agents, and subordinate 
officers, with a view to improve ventilation and mechanical arrapge- 
ments. 

Mr. If. W. Wickham, M.P., chairman of the Lancashire and 
Yorkshire Railway Company, stated the position of that under- 
taking very ably at the late half-yearly meeting at Manchester. 
The hon. gentleman said during the last six months the revenue had 
been £863,550, against, in 1862, £817,092; in 1861 (the best year 
the company ever experienced), £950,731; and in 1860, £922,283, 
They were, therefore, still far short of what it had been proved the 
line could produce, when trade was in full activity. The working 
expenses for the half-year amounte | to £374,728, against £360,518 
in 1862, an increase of £14,210; but of this sum the increase in 
rates and taxes amounted to £8,391, an increase which was accounted 
for by the distress which had prevailed in the districts through 
which the line passed. Deducting rates and taxes fas not really 
being a working expense over which the directors had any control 
tue increase of £46,458 had been earned by an additional expense of 
£5,819, or 124 per cent. instead of 43 per cent., which was the 
general average working expense. Taking the workiug expenses 
in detail they had first the locomotive charges, Which this year 
amounted to £87,617, against £31,858, an increase of £5,759. But 
for this sum there had been 407,526 more passengers moved 
towards a loss of 732 000 Jast year; and 123,419 more tons of goods 
owards a loss of 256,696 tons last year. Taking these 
points into consideration he thought the proprietors would 
cousider that the increase of £5,759 in the working expenditure 
was not at all out of the way. At the half-yearly meeting of the 
Great Northern Company, on Saturday, the chairman stated that the 
bill for the line from Nottingham to the Derbyshire coalfields was 
withdrawn in consequence of the Midland Company having agreed 
to give the Great Northern the access desired. The report of the 
Leeds, Bradford, and Halifax Junction Company, just issued, refers 
to the transfer of the line to the Great Northern Company (an 
arrangement already sanctioned by the shareholders), and after 
repeating the terms of the transfer—six per ceut. per annum in 
perpetuity, anda participation equally with the proprietors of the 
Great Northern Company whenever they receive more than that 
dividend—states that they are expected to be mutually advanta- 
geous. A portion of the Drighlington and Batley brauch from the 
gad place to Upper Batley was opened for traflic on Wednes- 
day. 

There is no great change to notice in the state of Sheffield trade. 
The demand for heavy goods, such as gun-metal, armour plates, 
large castings, and similar materials, is considered as satisfactory as 
for some time past, both for home use and exportation. The French 
orders are below the average, but those from Spain are up to the 
mark, The demand for steel for Italy and Switzerland shows that 
rather more business is being dove with those countries. As regards 
the home market, a firm autumn trade is anticipated. 

A rather interesting announcement was made at a ship launch 
at Liverpool on Friday. Messrs. Potter and Co. despatched from 
the stocks a new iron vessel of 1,200 tons, built for Messrs. Boult, 
English, and Brandon. Afier the launch about 20) guests partook 
of lunch in the mould loft; and Mr. T. M. Mackay, of London, in 
proposing ‘ Prosperity to the good ship Bedfordshire and her worthy 
owners,” made the following remarks relative to the difficulties 
encountered by the builders of the vessel, owing to the opposition of 
the workmen engaged in the iron shipbuilding trade. Mr. Mackay 
said :—* Mr. Potter’s greatest difliculty to be encountered was the 
organised opposition of workmen, who, in detiance—I regret to say 
ignorant detiance—of all the laws of political economy, still allow 
themselves to be led by the nose to their own ruin and discomfiture, 
by being really under the terrorism of what I may say, in every 
sense of the word, is ‘club law.’ Well, Mr. Potter was not daunted 
by this. He took into consideration the intelligence of the ship- 
wrights in their manipulation of wood, and believed they might 
turn advantageously to the manipulation of iron; and bearing in 
miad that care and attention, far more than dexterity, which is the 
result of long practice, is necessary, he called the shipwrights of 
Liverpool into requisition, and the ship you have seen launched to- 
day is their maiden effort ; and I challenge all the boiler makers of 
Liverpool to show me a ship in which the work has been more 
honestly performed, or in which there is a more perfect finish than 
in the Bedfordshire” 

_ Following close in the wake of the British Association, the 
National Association for the Promotion of Social Science will hold 
its seventh annual congress at Edinburgh. The opening address 
will be delivered in the Free Church Assembly Hall, on Wednesday 
evening, the 7th of October, by Lord Brougham, the venerable presi- 
dent of the society. The business of each of the six following days 
will be opened by addresses from the presidents of the diifereat 
departments in rotation, delivered in the Free Church Assembly 








Hall, and after the address the sectional meetings will be held inthe 
Law Courts and Free A-sembly Hall. The concluding general meet- 
ing will take place in the Church of Scotland Assembly Hall, on Wed- 
nesday, the 14th day of October. The council will meet in the 
library of the writers to the signet, and the Parliament House will 
be open as a reception room; the College and law libraries and other 
public buildings and places of exhibition will be open to members 
during the week. Conversaziones will be held in the University, in 
the Museum and Hall of the Royal College of Surgeons, and in the 
National Gallery, on the evenings of the 8th, 9th, and 12th. A 
working-men’s meeting will be held in the Corn Exchange, on the 
evening of the 9th, at which Lord Brougham will preside; and on 
the 15th the Association dinner will take place in the Music Hall. 
The Royal Scottish Academy intend to hold an exhibition of the 
works of deceased and living artists of Scotland, collected for the 
occasion, during the meetingof the Association. The Speculative 
Society of Edinburgh propose to celebrate the centenary of their 
foundation by a dinner, to be presided over by Lord Brougham, who 
-was one of its most active members about sixty years ago. The 
Lord Provost of Edinburgh, the Lord President of the Court of 
Session, the Lord Advocate, M.P., Principal Sir David Brewster, 
and Mr, Black, M.P., have been appointed vice-presidents of the 
meeting, and among the presidents of departments two local selec- 
tions have been made—Lord Curriehill, one of the Judges of the 
Court of Session, having been chosen to preside over the Department 
of Jurisprudence, and Professor Chris.ison over that of Public 
Health. With respect to other Scottish matters, we may add that a 
remarkable evidence of the prosperity and rapid progress of Greenock 
is aflorded by the report of the gasworks committee, from which we 
learn that in the year ending in June last there had been an in- 
creased consumption of gas of 10,000,000ft. as compared with 
the year preceding. The screw steamship Euphrates, re- 
cently built on the Clyde for the Burmah Steam Navigation Com- 
pany, has steamed out of the river. She hasalarge quantity of coal 
on board, the intention being to steam all the way to Kurrachee, 
Several tine vessels have been recently launched by Clyde firms, 
Messrs. J. and G. Thomas, of Govan, have launched a large screw 
steamer, named the Tripoli, for Messrs. G. and J. Burns’ Mediterra- 
nean line. The Tripoliis upwards of 2,000 tons burthen, and is fitted 
with engines of 300-horse power. The proprietors of the London 
Works, Renfrew, have launched a handsome screw steamer, of 500 
tons, for the British India Steam Navigation Company. ‘This is the 
third vessel they have built for that company. She is named the 
Comorin, and has full poop. Her decks and woodwork are of 
East India teak, and the hull is constructed of the best boiler plate. 
The machinery, being on board, was start-d immediately after the 
launch. Messrs. ‘Tod and M‘Gregor have launched a screw steamer, 
of 780 tons, from their building yard, Partick, She was named the 
Princess Royal as she glided off the ways into the river. She is for 
the trade between Glasgow and Liverpool, and is to be fitted with 
direct-acting surface condensing engines, and first-class accommoda- 
tion for passengers. This is the fourth steamer of the same name 
which Messrs. Tod and M Gregor have built fur that trade (the tirst 
having been built twenty three years since). Messrs. A. Stephen 
and Sons have launched, from their shed at Kelvinhaugh, another 
of their wood and iron combination ships. The vessel in question is 
a fine screw steamer of about 1,200 tons, is named the Sea King, 
owned in London, and is the first serew steamship built on the prin- 
ciple of iron frames and wood planking, as also the first steamer 
specially constructed for the China trade, having been built with a 
view to compete with the fastest ships in that trade, direct from 
China to London, in bringing in the first teas of the season. The 
building of ships on the above principle was introduced on the Clyde 
by Messrs. Stephen last year, when they built 1,695 tons on the 
wood and iron principle, aud they have at present in course of con- 
struction upwards of 4,000 tons on the same principle, exclusive of 
iron vessels, The half-yearly report of the directors of the Monk- 
lands Railway Company, just issued, exhibits the following com- 
parative results:— 

June 30, 1863. 


June 30, 1862. Dec. 31, 1862. 
v 4 
















Mineral traffit ......6 eet3 953 £36,514 7 0 £34,411 14 10 
Passe. ger fares .... oo Ie 6 8 2.753 5 1 2,58: 14 6 
Goods and parcels .. ee 2,108 611 2,51L O11 2,609 13 1 
Rents, &C. cocccoccccccccce 335 3 11 336 12 7 302 5 6 
£42,206 G6 1 £42105 5 7 £39,995 7 ll 

Deduct working expenses 
and interest ...0..e0+--- 19,901 6 0  23,22410 2 23,928 18 5 
Nett balance ...... £22,305 0 1 £18,8015 5 £16,006 9 6 
The main cuuse of the deficiency which appears in the profits of 


the past half year is the decrease in the mineral tratlic, arising 
from the depressed state of the iron and coal trades. A considerable 
source of traflic, which depended on arrangements for the supply of 
calcined ironstone, from Kinniel to Dundyvan Lronworks, along 
this line, has ceased. The coal trade, another important source of traf- 
fic, has sullered from want of adequate demand, and consequent 
severe competition. At the same time there is an increase of 
£305 10s. 9d. in the interest account, and £393 17s. 6d. in the ex- 
penditure. The latter increase is principally due to the increased 
expense incurred with a view to a more etlective maintenance of the 
permanent way. The chairman of the company observed at the 
meeting of the shareholders to whom this report was presented :— 
“Tam glad to say that a large field of ironstone bas lately been 
discovered on our Shott’s branch, the development of which will 
ultimately add considerably to our mineral traffic. It will also be 
satisfactory to you to know that the directors have not allowed the 
depressed state of their revenue to interiere with the gradual im- 
provement of the line. Duriog last half year about 24 miles of the 
main line have been re-laid with new materials and fish-jointed ; and 
1} miles of the branches have been relaid with selected materials.” 





METAL MARKET. 


tarLs.—-A large business has been done on American account, at £6 per 
ton. the makers are well off for orders. 
Scorcu Pig Ikon has touched 55s., but the market has again receded, and 
54s, has been accepted. The demand is principally from the Federal 
States. Quotations as follows :— 
Mixed Nos. Warrants, Buyers at 


533. 
No. 1 G.M.B. 5 


91, ; Sellers at 54s. Od. 
"e: 538. 6 





” vos. . 
a» Sa 9 52s. ; ae 53s. Od. 
Gartsherrie, 58s. ; Coltness, 583. 6d. ; Calder, 53s. 6d. ; Glengarnock, 54s. 6d. 
Corres is iu fair demand, at £102 for Sheet and sueathing, Tile aud Cake 
£95 per ton. 
rix.—But little doing. Foreign Banca is quoted at £124; Straits, £117 ; 
English block, £115; bar, £116 per ton, 
‘Tin PLATES.—An improved tendency, Charcoal 
to 24s. per box. 
LEap stationary at £20 per ton English, £19 Spanish. 
SpeuTer dull at £15 per ton, 





27s. 


per box ; coke 223. 6d. 


MOoaTE AND Co. 


65, Old Broad-street, London, 27th August. 1863, 





PRICES CURRENT OF TIMBER. 











1862. 1963. 1852. 1863. 
Perload— 242 8 £28 £5 £8 Perlood— £ .4 % £% 4% 
Teak... ccsecececees 013 « 14 016 0 Yel, pine, per reduces vc. 
Quebec, red pine... 310 410 810 410 Canada ist quality i7 013 0 17 018f0 
yellow pines. S129 410 3 0 6 O 2nd do... JL 012 O 11101210 
St.Jolun, N.B,yel. © 0 © 0 5 0 3510 Archangel, yellow. 18 01310 18 v1s 10 
Quevce, oak, waite 510 610) 51) 610 St. Petersby.yel.. 1L1/12 0 42 01210 
arch 3lv 4h 3l0 60 ° o golwu 
Memel oo 0000 . owebe 
elm .. 56 0, $10 5 O Gothenburg, yel... 10 Gil 0 lo OU Oo 
Uantzic, oak . 6lo 310 610 white 9 0 910 s1l0 10 0 
fir... 310 215 310 Gefie, yellow .... © 191110 10 U1 lv 
Memel, fir ... 310 38 0 83 5 Soderhamn...., 9IVWIOC 901d 
Rig cocccce eee 35°30 84 5 Chrisuania, per C | 
swedish .....0.. 910 215 210 215 Is hby siy¥S 31 O23 O 21 O23 0 
Mams,QuebrdpineS VU 6 0 Su oY . Moe eee Fete 
} me5 0 6 UO 560 6 ¢t Jeck piank, Dus 164 
rd nae eoeo0ve 00086 per 40 tt 3 im. $ ols 1 ¢) 016 
Lathwood. Dants,tm 510 616 51) 610 Staves, perstandard M ~ = 
St. Feters.s 0 810. & UV S10 Quebec, pipe .... 70 0 750 7¢ 0 750 
Doals, per C., 12 ft. by 3 by 9 in. . oa puncheon 18 0 20° 16 0 1 0 
ucbec, wht. spruce15 10 18 lu 14 19 0 tic, crown 60 0 
a John,whisprucel4 0 151) 13 l6ld pipe ..- ig 150 0 1000 sae 1 




















THE ENGINEER. 





Ave. 28, 1868. 
“GQ NOTICE TO INVENTORS. : 
(jffice for Patents of Invention, 4, 

Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Liw for the United Kingdom, or 
Foreign Countries ; and every information as to all patents granted from 
1617 to the present time, by applying eons or by letter to Messrs. 
FRINCE and CO., Patent Office, 4, Trafalgar-square, Charing cross, (5017) 


fice tor Patents, London.— Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 


. ® AT2112 n 
uventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, London, ‘‘ A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer bis services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ( ircu- 
lar of information and plate of Mechanical Motion free on ——_ET9 

(98 














Jatents and Registrations.— 
INVENTORS can be suppliid with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and KEKGIS- 
TRATIONS, from the Patent Office, 84, Flect-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts, 0 (F87) 


atents.—Mr. Vaughan, Membe 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A * Guide toInventors* free by post. (F80 


‘To Inventors.—The General Patent 
Cc 


OMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at mocerate charges, 
Unusual advantages afforded to Inventors, A HANDBO.#K as to the 
course of procedure and charges for securing patents is ued gratis. 

(B610) R. MARSDEN LATHAM, Sec. 








t [fe Contractors.—Sissonsand W hite’s 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5ta, 1859 :— 

“Pile driving by steam power was next treated of, the author describing 
some of the most priucipal machines which have been iuvented, preferring 
Sissons and White’s as being the most economical and practically — ' 

(E713) 

‘he Ashbury Railway Carriage and 

IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 

Manufacturers of every description of Railway Carriages and Wagons; 

Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 

Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 

&e. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &. &c. 

London Office—27, GREAT GEORGE STREET, 8S.W. (D2076) 


e ; bd ‘ . oF 

Met opolitan Railway Carriage and 

WAGUN CUMPANY ‘LIMITED), SALTLEY WORKS, BIR- 
MINGHAM \succe:sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
raltley Works, Birmingham; Secretary’s Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E1291) 








TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


‘[he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
de had at the Mills, Tottenham, N., Middl Wareh , 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sndia-Ru»her, up to 6 ft. in. diameter in anv thickness. (oe 


Water Gauges, Steam Fittings, &¢.— 


Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube, 

Wi1cox and Co., Millwall Pottery Company. 
These Tubes are superior to ali others; being a c'ear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 Ib. 
Extensively used on all the principal lines. 
To be had only of KE. MOORE, 55, Upper Marytebone-street, W. 
*,* Price Lists of Gauge Fitungs, &c., on application. (4328) 


. = = 

rmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stuck of PATT#RNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Kooting, Girders, Turntables, Traversers, Cranes, Water Columus, Pumps, 

Tanks Hydraulic and other Presses, &c. &c. (E429) 














. ; i 

Doda s tron and Steel Patent 

LICENSING COMPANY (LIMITED) beg respectfully to call the 
attention of Railway Companies aud others to their ECONOMICAL 
PROCESS for STEELING the SURFACE of RAILS by CEMENTATION 
by which their durability is largely increased. 

In addition to the many testimonials from eminent engineers already 
published, the Company have the pleasure to submit a copy of their most 
reernt one, from JUHN FOWLER, Esq., ENGINEEK OF THE METROPOLITAN 
KatLway, 

Utlices, 7, Size-lane, London, E.C. 


[Copy of Yestimonial.] 
METROPOLITAN RAILWAY. 
2, Queen-square-place, Westminster, S.W., 
M-y 18th, 1803. 

Dear Sik,— You know how reluctant I am to write certificates or testi- 
Mouials with referenee to inventions or new combinations, except under 
peculiar circumstances, and when the evidence cf success is undoubted. 

was first induced to use your process for steeling the surface of Rails 
for the permanent way of railways on the recommendation of my fri nd, 
Mr. 'l. E. Harrison, in whose experience and judgment I have the greatest 
confidence. 

I have now used your plan for some time, and on the Metropolitan Rail- 
Way of London it has received the most severe trial to which it can possibly 
be subjected, as the traffic is enormous, the engines heavy, and continually 
making stoppages with the breaks applie:!. 

ve res'.lt has been most satistactory, and the rails at this moment 
Present the regular smooth steely surface which indicates duration of wear 
and tear without injury. 

1 think it proper to add, as the result of my experience, that the success- 
ful application of your excellent plan requires a good, sound, honest quality 
of rail to operate upon.—Yours very truly, 

i JOHN FOWLER. 


(Signed) 
Jsaac Dopps, Esq., Holmes Engine and Railway Works, 
Rotherham. 





(E1142) 





Ashted Varnish, Color, & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 
TITTERTON & HALL, 


MANUFACTURERS OF ALL KINDS OF 
VARNISH, DRY COLORS, COLORS IN OIL, also 
Patent Dryers, free from Lime ; Whitelead, Red Lead, Putty, &c. 
RED METALLIC OXIDE, ground in Oil, in 3 Shades, for 
all kinds of Wrought ant Cast Ironwork, Boilers, Girders, Railway 
Work, Fencing, &c., to stand wind and weather better than Red Lead, 
and is from 30 to 40 per cent. cheap:r. 


It is the best paint at present in use for ships’ bottoms and general 
marine work. We will forward a 14 lb. sample in oil (carriage paid and 
keg gratis) on receipt of 5s. in stamps or order, 


BRUNSWICK and BERLIN BLACK. (E1498) 


PRIZE MEDAL, 
International Exhibition, 1862. 


HOW’S STEAM ENGINE COUNTERS, 


or registering the number of revolutions 
iil "peas —b made by any machine ; for ascertaining 
ae | the duty of Pumping Engines and Water 
y | Wheels; for calculating the slip of the 
Propeller; for testing the slip of the 
wheels of a Locomotive. They may also 
be used to indicate the distance travelled 
by a carriage 
These Counters may be had in om- 
bin: tion with a clock. 





FRIPAKE & GATHERCOLE 
‘Late A. P. How), 
ENGINEERS, $1, MARK LANE, 

TONDON, ‘F71) 




















IMPROVED MINERAL TANK LOCOMOTIVE ENGINE, 
For Mines, Collieries, Ironworks, Branch Traffic, Contractors, &c. 








These Engines are fitted and finished in the very best manner, and of 
the best materials, and are provided with Giffard’s Patent Injectors, 

Every description of Mine Machinery and Locomotive, Stationary, and 
Pumping Engines. (C2243) 





“THOS. FEARNLEY, 


ENCINEER AND TOOL-MAKER, 
GLOBE WORKS, BRADFORD, YORKSHIRE, 











Single and Double Standard 


HAMMERS (Singe and Double-acting, 3 cwt. t> 20 tons) Patent 
Annular STEAM HAMMERS (3 tons to 20 tons).—Full particulars and 
prices of W. SEWELL, London Agent, 120, Lower Thames-street, = 

y (FIL: 6) 


International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBER, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH. 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C, 
Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 

Railway, and Agricultural purposes, 


PARMELEE'S PATENT INDIA-RUBBER MACHINE BELTING, now | 


in use in most of the principal Factories in Great Britain, and which was 
employed by H.M. Commissioners of the Exhibition of 1362 upon all their 
engines in the Western Annexe, besides driving over fifty other machines 
belonging to Exhibitors. Its superiority over all other Belting con- 
sists in its perfectly even surface, combined with sufficient elasticity to 
enable it to ** hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It will not stretch in damp or wet places, and, 
unlike lea‘ her, is not affected by exposure to the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. it can 
be made of any size or strength for Main Driving Bands, and at one-third 
the cost of leather. All Belts are stamped with the Company's name, and 
are warranted. 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by leakage, 


and can be made of any size and to stand any pressure. The only Hose | 


which is strong enough to be used on Steam Fire Engines, 
VALVES for Marine and Land E>gines up to 6ft. »n diameter, 
WASHERS and SHEEL RUBBER for Steam, Water, Gas, and A 
Joints. 
BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways 
DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing no pulp. BREAST APRONS for Paper Machines. 
TU BING for conveying Acids and other Liquids, Gas, &c. 


CORE-PISTON PACKING—INSERTION RUBBER GAS BAGS for | 


Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCAXNISED INDIA-KUBBER moulded to any form. All the abo 
are mauufactured without the use of solvents, whereby the strength of t 
Rubber is retained permanently. 

INTERNATIONAL EXHIBITION 1892. 

Three Medals awarded for ‘* Practical Utility and Success, and Excellence 
of Quality.” This Company are the only Manufacturers in Great Br.tain to 
whom Medals were awarded for Mechanical Kubber, (F58) 


AVELING?S | 
PATENT TRACTION ENGINES. 


For Illustrated Catalogues, with full particulars, | 
to the Manufacturers — 
AVELING ann PORTER 
ROCHESTER. (E1278) 
TO ENGINEERS, ARCHITECTS, anv CONTRACTORS iy Tux EASTERN 
SOL VASTERN, ano SOUTH-WESTERN COUNTIES. ‘ 


GREAVES’ BLUE LIAS LIME, 
14, SOUTH WHARF, PADDINGTON, W,, 
i. M. TATEAM, AGENT. 

Arrangements are now made by which this well-known BLUE LIAS 
LIME can be sent direct from the kilns in Warwickshire, in Greaves’ and 
Kirshaw’s own trucks, to any Stations on the above-named lines, as fresh 
as though burnt upon the spot, and at a lower price, 

ANY QUANTITY, of either lamp or ground, can be supplied at a few 
days’ nove, and trucks forwarded daily from the kilns and mill. 

Contractors will find this worth their notice, as they can be supplied at 
any time in quantities to suit their requirements, from SIX TONS and 
upwards. (E1722) 


c. DE BERGUE AND Gv. 


PATENT PUNCHING AND SHEARING MACHINES, 
RIVETTING MACHINES, AND RIVET-MAKING MACHINES, 
ALL N NEW AND IMPROVED PRINCIPLES. 

Note.—Particulars and Testi ials on Applicati 
C. DE BERGUE and Co., Manufacturers of Wrought and Cast-Iron 
ee and Girders, Wrought Iron Swivel Dock Bridges of all sizes 
Roofing, Iron Buildings, Water Wheels, Boilers, Water Tanks, Machine- 
wade Rivets, &c. 
Note.—Plans and Estimates on Application. 
C. DE BERGUE and CO., Patent Buffers and Draw Springs for Loce- 
motive Engines, Wagons, &c, Manufacturers of Pillar Cranes, Water 
Cranes, and other Railway Work. 


WORKS—STRANGEWAYS, MANCHESTER. 
LONDON OFFICE, 10, STRAND (near Charing-cross), re nus) 
(E1818 


FURNIVAL & MORRIS, 
ENGINEERS, MACHINISTS, &c., 


MAKERS OF 


SHARP AND FURNIVAL’S 
PATENT TRAVERSING 


DRILLING MACHINES, 


SHAPING, SLOTTING, 
AND ALL KINDS OF 


ENGINEERS’ TOOLS. 





















WORKS, ROBINSON STREET, ANCOATS, 
MANCHESTER. 

- Tilustrated Prospectuses and Price Lists on 

- . application. (E1695) 


THWAITES & CARBUTT, 
LONDON OFFICES, 
14, CANNON STREET, E.C. 
GENERAL 
ENGINEERING TOOL AND 
PATENT STEAM HAMMER 
MAKERS. 
SINGLE AND DOUBLE-ACTION 
STEAM HAMMERS 
From 3 ewt. to 20 tons, 
with or without 
Rana, i - ACTING MOTION, 








Vulcan Ironworks, 
BrapForD, YORKSIUIRE. 
— ae 
JOHN GLASGOW, 

GOVERNMENT CONTRACT WORKS, 

TRAFFORD STREET, 
MANCHESTER, 
MANUFACTURER OF 

Lifting Jacks, Parallel Vices, 
Hoisting: Crabs, Pulley Biccks, 
Chain Cable, Chain Rigging, 
Shackles, Hooks, Thimbles, An- 
chors, 

And every description of Ship Work. 


SCREW BOLTS, RIVETS, 
AND 


RAILWAY SPIKES, 
Of all sizes and descriptions. 


LATHES: 
Screwina, DRILLING, PLANING, SLOTTING, 
SHAPING, PUNCHING, AND SHEARING 
MacuiNes, RIVET-MAKING 
MACHINES. (F7¢ 











RIPLEY’S 
PATENT 


METALLIC PACKING 





LON:DRAW:ASSOC: 
‘The Great Advantages Possessed by 


this Patent Metallic Packing over all others render it worthy of the 
notice of all employers of steam power. 

It is more durable, simpler, cheaper, freer from friction, more easy of 
| application and removal than any ot) er packing ; it is not affected by heat 
| or grease, is elastic, can be made of any length or size required, and 
| delivered free at any railway station in London at 8s, 6d. per Ib. 

Samples of not Jess than 101b., of any size or length, on receipt of Post- 
office Order, payable to the manufacturer, G, HUGHES, at the Bethnal- 
green-road, 

For further particulars, apply to G. HUGHES, 31, Pollar(-row, 
Hackneyoad ; or at the Office of CHAS. F, T. YOUNG, C.E., 7, Duke- 
street, Adelpai, W.C. (Els49, 
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T° Marine Engineers and Shippers. 
—PURCHASE YOUR SPARE GEAR and TOOLS GENERAL of 
F. and J. TURNER, Machine Tool Manufacturers, HARVEST-LANE, 
SHEFFIELD, who have always a large assortment in stock of the best 
quality, at reasonable prices. Inventors and Manufacturers of Turner’s 
Adjustable and Parallel Wrought Iron Vice—the best in use. (E1615) 


W. WALKER, 
ENGINEER ann TOOL-MAKER, 
29, LOWER KING STREET, MANCHESTER, 


Has ready for immediate delivery the following Arst-class tools :— 


Planing machines, self-acting in all cuts—one to plane 12ft. by 3}ft. by 
3ft.; one 7}#ft. by 2hft. by 2}ft.; one 4}ft. by 2}ft. by 2hft.. Self-acting 
slide and screw-cutting Lathes—one 10}in., geared centres, on bed 20/t. 4in. 
long, with gap ; one 6in. ditto, on bed 6ft. long; self-acting slide and sur- 
facing Lathes—one 9in., geared centres, on 15ft. bed ; one ditto 8in. ditto 
ditto, on 15ft. bed. 

Strong ge wred boring and drilling machines—one 2lin. centres, with com- 
pound table, and l4in, feed ; one ditto ditto, with 12in. centres, and 14in. 
feed ; one single-speed drilling machine, 1zin. centres, 7in. self-acting feed. 

Hand Lathes, Punching and Shearing Machines, Bench Drilling Machmes, 
Slide-rests, &c., of various sizes. (E1495) 


JW\ S. BARNETT, 
4 DIVING | 
APPARATUS MAKER, 


TO THE 


ROYAL NAVY, 

iam 23, Forston Street, 
Hoxton, 

ios LONDON, N. 


Several sets of the above are in Constant Use, 
both Day and Night, at the New Bridge now building 
over the River Thames, Blackfriars, London. (61056) 


SBR Letters Patent, 


MARRIOTT'S 
WROUGHT TUBULAR SELF- 
REGULATING 


BOILER, 


FOR HEATING BUILDINGS BY THE 
CIRCULATION OF HOT WATER. 



























By Royal 





Can be set to work at any temperature, 
and maintain the same for thirty hours 
without the slightest attention, effecting a 
saving of 50 per cent. 














Illustrated prospec‘uses, &c., 
application to the pat sntee, 


HIGHAM FERRERS, 


Bil 
win free, on 


= 
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ROBRERTSON'S 
PATENT WEDGE AND GROOVED 


FRICTIONAL CEARING, 
Spur, Bevel, and 


Mitre Wheels made to any required 
diameter, and to transmit any required 
amount of power. Fly-wheels for Steam 
Engines Grooved te transmit their power. 
Wedge and Grooved Dise Clutches, 
Shafting, &c. Frictional Wheels thus 
formed are advantageously applicable to 
the heaviest as well as the lightest kinds 
of machine and millwright work, and 
especially so where the speeds are high, 
and where it is of importance to avoid 
noise, backlash, or risk breakage. These 
Wheels also form the best and least ex- 
pensive connecting and disconnecting 

— frictional clutching gear that can be had, 
by simply drawing their peripheries in and out of contact. 

Apart from ordinary millwright purposes, Steam Engines and Gearing 
are compactly arranged for a variety of purposes ; emall size Machines, 
such as Fans, being fixed on a sole plate with the Engine, and motion 
given to the Fan by a grooved pinion keyed on its spindle, and acting on 
the rim of the fly-wheel. 

STEAM ENGINES and GEARING for Mills for Rolling Iron and other 
Metals, Reversing Rolling Mills, Winding Purposes, Grinding Machinery, 
Dyewood Chip Mills, Wire-drawing Machinery, Paper Engines, Calico 
Dyeing and Bleaching Machinery, Circular Saws for Wood and for Hot 
Iron, Rotatory and Reciprocating Pumps, Fan Blowers of all sizes. 

Licenses granted to users of Machinery for the unlimited use of the 
Wedge and Grooved Frictiona! system in their works. 

Circulars and Catalogues, giving particulars, free by post. 

PATENT FRICTIONAL GEARING COMPANY, Alliance Foundry 
147, East Milton-street Glasgow. (E574) 


RIGBY'S PATENT STEAM HAMMERS, 











AND DOUBLE ACTING, 


SINGLE 


From 1 cwt. to 12 tons, 
FORGE CRANES WROUGHT BY STEAM OR HAND, AND ALL 
UTHER MACHINES USED IN THR FORGING OF IRON, 


MADE BY 


GLEN AND ROSS, ENGINEERS, 


GREENHEAD WORKS, GLASGOW. (E049) 





FURNESS’S 
PATENT WOOD- WORKING MACHINES, 


FOR PLANING, MOULDING, MORTICING, SAWING, SQUARING, TENONING, 
BORING, REBATING, AND GROOVING. 
Prices and every information respecting these celebrated and well-known 
machines can be had on application to 


WILLIAM FURNESS, 


738, LIME STREET (late of Lawton-street), LEVERTOO.. 
(E1686) 





‘CHANGE WHEELS ror SCREW-CUTTING LATHES. 
UNRIVALLED AS SPECIMENS OF CASTING. 
TO BE HAD ONLY OF 
RICHARD LLOYD, 
Mechanical Tool Manufacturer and Mill and Machine Ironmonger, 
135, STEELHOUSE-LANE, BIRMINGHAM. 
The above are cast from the most complete s*ts of machine-cut patterns 
in the Kingdom, and, in consequence of increased facilities are now 
offered at REDUCED PRICES. (8716) 


LAMBERT’S 


OTHER DESCRIPTIONS OF 









DOUBLE BARREL POMP PUMPS 
CRANK AND FLY-WHEEL _—_ 
COMPLETE. SHALLOW 
AND 


DEEP WELLS, 
ARE MANUFACTURED BY 


T. LAMBERT AND SON, 


FOUNDERS & ENGINEERS, 


~ 








[_ 





PATENTEES OF TIE 
HIGH PRESSURE WATER 


AND 





STEAM VALVES, 











umm SHORT - STREET, 
NEW-CUT, LAMBETH. 
Bil) 


- BRYAN JOHNSON, 
ENGINEER, CHESTER. 























BRANCH LINE LOCOMOTIVE. 


Maker also of Machinery and Cast- 


INGS for MINES and COLLIERIES, LEAD WORKS, &c. Xe. 
Special Machinery for Shot, Red-Lead, and Pipe Making, and MACHINES 
for COMPRESSING PEAT and PATENT FUEL. Mull Work in general. 
A good collection ef Wheel Patterns, (D679) 


JOHN YULE & CO., 
HUTCHESONTOWN ENGINE WORKS, 
GLASCOW, 








yep ene 


Maker of ‘Large Plate Shears for 


Ironworks, Scrap and Puddle Bar Cutters, Punching and Shearing 
Angle Iron, Horizontal Punching, Plate Bending, Drilling and Counter- 
sinking, Rivetting Machines, &c., for Shipbuilding. 

Steam Hammers from 1 cwt. to 20 tons, Steam Cranes, Steam Borers 
for boring for minerals, Steam Engines and Boilers. (E573 











IXIPROVED LIFTING JACKS, 


IMPROVED RATCHET 
JACK, 


HALRY’S PATENT 
LIFTING JACK, 





MANUFACTURED BY 
W. and J, 
GALLOWAY, 
Parznt River Works 
MANCHESTER. 


*,* The attention of 
parties who employ 


LIFTING JACKS 


is respectfully request- 
ed to the superiority 
of those annexed, over 
those hitherto in use. 


(8501) 














U. NICHOLS, 


FORMERLY NATHAN GOUGH, A.LC.E,, 











Manxufa Mortar Mills, Pumps, Pile Drivers, Cranes, &c., BK. QUAY 
STREET WORKS, MANCHESTER.—References on application. (£824 


HYSON GREEN WORKS, 


NEAR NOTTINGHAM. 
2 . mn 
















SMITH BROTHERS & CO., 
BRASS FOUNDERS, 
And Manufacturers of every description of 
BRASS FITTINGS FOR ENGINEERS, BOILER MAKERS, 
PLUMBERS, BREWERS, &c. 
S. B. & Co.’s Illustrated Catalogues sent post free on application. 
LONDON AGENT 


IRA MILLER, 1, Devonshire Street, Islington, N. 


(E523) 


W. EADES AND SON’S 
PATENT GUIDE SCREW STOCK, 


WITH AN ADJUSTING STOP, 
Which, being set, any number of Bolts may be Screwed the 
same size without further testing. 


Machinists, and Manufacturers of Engineers’ Tools, all kinds of Serew 
Stocks, Tans and Dies (of Whitworth’s pitch and gauge), Lathes, 
Planing, Drilling, and Screwing Machines, &. 








WORES — LICHFIELD STREET, BIRMINGHAM. 
(E552) 


J. T. B. PORTER AND CO., 


GAS ENGINEERS AND CONTRACTORS, 


GOWTS BRIDGE WORKS, LINCOLN, anp JOHN STREET 
ADELPHI, LONDON, W.C. 


7, 


rize, Portable, Gas Apparatus for 
oun age aa, Ma: aaa, — eee and all isolated 
“Bafetences, Testimonials, and all information on application, 68243) 
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INVESTIGATION OF PLANE WATER-LINES.* 
By W. J. Macquorn Ranxiyg, C.E., LL.D., F.R.SS. L. and E., &e. 


Tus paper contains an abstract of a mathematical investigation, 
which has been communicated in detail to the Royal Society. B. 
the term “plane water-line” is meant one of those curves which 
a particle of a liquid describes in flowing t a solid body when 
such flow takes place in plane layers. Such curves are suitable for 
the water-lines of a ship; for during the motion of a well-formed 
ship the vertical displacements of the particles of water are small 
compared with the dimensions of the ship, so that the assumption 
that the flow takes place in plane layers, though not absolutely true, 
is sufficiently near the truth for practical purposes. 

The author refers to the researches of Professor Stokes (Cambr. 
Trans., 1842), “ On the Steady Motion of an Incompressible Fluid,” 
and of Professor William Thomson (made in 1858, but not yet pub- 
lished), as containing the demonstration of the general principles of 
the flow of a liquid past a solid body. 

Every figure of asolid past which aliquid iscapable of flowing smoothly 
generates an endless series of water-lnes, which become sharper in 
their forms as they are more distant from the primitive water-line 
of the solid. The only exact water-lines whose forms have hitherto 
been completely investigated are those generated by the cylinder, in 
two dimensions, and by the sphere in three dimensions. In addition 
to what is already known of those lines, the author points out that, 
when acylinder moves through still water, the orbit of each particle 
of water is one loop of an elastic curve. 

The profiles of waves have been used with success in practice as 
water-lines for ships, first by Mr. Scott Russell,t and afterwards by 
others. As to the frictional resistance of vessels having such lines, 
the author refers to his own papers, one read to the British Associa- 
tion in 1861, and printed in various engineering journals, and 
another read to the Royal Society in 1862, and printed in the Philo- 
sophical Transactions. 

The author proceeds to investigate and explain the properties of a 
class of water-lines, comprising an endless variety of forms and 
proportions. In each series of such lines the primitive water-line is 
a particular sort of oval, characterised by this property, that the 
ordinate at any point of the oval is proportional to the angle 
between two lines drawn from that point to two foci. (In the figure, 
LB represents a quadraut of such an oval, O being its centre and 
A one of the foci. The other focus is at an equal distance to the 
other side of the centre.) Ovals of this class differ from ellipses, 
in being considerably fuller at the ends and flatter at the sides. 

The length of the oval a, Bo any proportion to its breadth, 
from equality (when the oval becomes a circle) to infinity. (In the 
figure, the length O L is to the breadth O B nearly as 17: 6.) 

Each oval generates an endless series of water-lines, which 
become sharper in figure as they are further from the oval. In 
each of those derived lines, the excess of the ordinate at a given 
point above a certain minimum value is proportional to the angle 
between a pair of lines drawn from that point to the two foci. 

There is thus an endless series of ovals, each generating an end- 
less series of water-lines; and amongst those figures a continuous 
or “fair” curve can always be found, combining any proportion of 
length toe breadth from equality to infinity, with any degree of full- 
— or fineness of entrance, from absolute bluffress to a knife- 
edge. 

The lines thus obtained present striking likeness to those at 
which naval architects have arrived, through practical experience ; 
and every successful model in existing vessels can be closely 
— by means of them, from a Dutch galliot to a racing- 

vat. 

Any series of water-lines, including the primitive oval, are easily 
and quickly constructed with the ruler and compasses, as follows :— 
Parallel to the longitudinal axis O X, draw a series of straight lines 
at equal distances apart. Through the foci draw a series of cir- 
cular arcs A C,, A C,, &c., so as to contain a series of angles found 
by dividing those distances by 

OL?— 0 A? 
2UA 

Each of these circular arcs indicates the direction of motion, in 
still water, of each of the particles that it traverses. Then through 
the angles of the network formed by tbe straight lines and circular 
—_ draw a series of curves; these will be the required water- 

ines. 

‘The centre of curvature of the oval at L is the focus A. 

The following curves, traversing certain important points in the 
water-lines, are exactly similar for all water-lines of this class, and 
are easily and quickly constructed with the compasses. 

LM is a byperbola, having a pair of asymptotes crossing the 
axes at O at angles of 45deg. It traverses all the points at which 
the motion of the particles, in still water, is at right angles to the 
water-lines. 

LQN and LP are the two branches of a curve of the fourth 
order, having a pair of asymptotes which traverse O, making angles 
of 30 deg. with OX. A straight line joining L and P makes an 
angle of 30 deg. with LO. ‘The two branches cross the axis O X at 
L, making angles of 45deg. The branch LQ N traverses a series 
of points, at each of which the velocity of gliding of the particles 
of water along the water-line,is less than at any other point on the 
same water-line. The branch L P traverses a series of points, at 
each of which the velocity of gliding is greater than at any other 
point on the same water-line. 

The axis O Y, from B to P, traverses a series of points of minimum 
velocity of gliding: from P onwards it traverses a series of points 
of maximum velocity of gliding. 

Every water-line, complete from bow to stern, which passes within 
the point P, has three points of minimum and two of maximum 
velocity of gliding, while every water-line which passes through or 
beyond P has only two points of minimum and one of maximum 
velocity of gliding ; hence the latter class of lines cause less commo- 
tion in the water than the former. 





* Read to the British Association in August, 1863. 
t For the explanation of whose system the author refers to the Trans- 
actions of the Institution of Naval Architects for 1860-1-2, 
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On the water-line PQ, which traverses the point P itself, the 
velocity of gliding changes more gradually than on any other watery 
line having the same proportion of length to breadth. Water-lines, 
possessing this character can be constrpcted, with any proportion 
of length to breadth, from 4/3 (which gives an oval through L and 
P) to infinity. The finer of those lines ate found to be nearly ap- 
proximated to by wave-lines, but are less hollow at the bow than 
wave-lines are. 

The author shows how horizontal water-lines at the bow, drawn 
according to this system, may be combined with vertical plane lines 
of motion for the water at the stern, if desired, by the naval 
architect. 

In this, as in every system of water-lines, a certain relation 
(according toa principle first pointed out by Mr. Scott Russell) 
must be preserved between the form and dimensions of the bow and 
the maximum speed of the ship, in order that the appreciable resist- 
ance may be wholly frictional, and proportional to the square of the 
velocity (as the experimental researches of Mr. J. R. Napier and 
the author have shown it to be in well-formed ships), and may not 
be augmented by terms increasing as the fourth and higher powers 
of the velocity, through the action of vertical disturbances of the 
water. 





IRON SHIPBUILDING. 


In the mechanical section of the British Association Mr. C. M. 
Palmer, of the Jarrow Works, read a long and elaborate paper on 
Iron Shipbuilding. After a few preliminary observations, Mr. 
Palmer said :— 


The principal advantages claimed for ships of iron, as compared 
with vessels of timber, are briefly these:—In vegsels of 1,000 tons 
the iron ship will weigh 35 per cent. less than the timber vessel, the 
displacement of water being the same. The iron sbip will, there- 
fore, carry more weight, and, as the sides are only about one half of 
the thickness, there will, consequently, be more space for cargo. 
The additional strength obtainable, too, allows iron ships to be built 
much longer and with finer lines, thus insuring higher sailing or 
steaming qualities, with greater carrying power, and, therefore, 
greater commercial results. In wooden vessels repairs of ruinous 
extent are frequently required, while the repairs in iron ships are 
generally of a lighter character, and are only needed at long 
intervals. An iron ship is not liable to strain in a rem f sea, 
whereas the straining of a timber vessel often damages a valuable 
cargo. The bilges of an iron ship can be kept clean and free from 
the disease-engendering bilge water which is always found in a 
wooden ship. Moreover, the use of iron masts, steel yards, and 
wire rigging, effects a very large saving of weight, and affords the 
greatest facilities for the application of patent reefing sails and other 
> ey by which economy of labour is attained, and many risks 
of loss of human life avoided. As to the form of building iron 
ships, and the manner of combining the iron so as to obtain 
the requisite amount of strength with the least amount of material, 
much difference of opinion exists among practical men. The angle 
iron frame and plating of the iron vessel take respectively the places 
of the timbers and planking of the wooden ship; and it has been 
found by experience that plating one-eighth of an inch thick is 
equivalent in effect to planking of oak one inch thick, while plating 
11-16ths of an inch thick is equal to planking of oak five inches 
thick. As in the ‘largest American wooden vessels the plank is 
seldom more than five inches thick, so it may be argued on the 
above data that the plating of the largest iron ship need not be more 
than 11-16ths thick; and any strength requi above that which 
such plating would give should be obtained by means of framework. 
Many practical men, however, advocate the system of light frame- 
work, and, in order to obtain the measure of strength necessary, the 
application of thicker plates. That the principle of strong framing 
and plating of moderate thickness is most advantageous may be 
shown by many facts other than those which are derived from the 
most modern practice of wood shipbuilding. The strength of an 
iron ship, as in a girder, depends on its capability to resist the 
buckling and tensile strains that it is called on to bear. But I 
believe that we have, in reality, only to make a ship strong enough 
to resist the buckling strain ; and I am led to this conclusion by ex- 
periments conducted for that celebrated work, the Britannia Bridge, 
which proved that in constructions of wrought iron the resistance 
to the tenstile strain is much greater than their resistance to buckle, 
and in consequence the upper part of the girders are made much 
stronger than the lower part. e have, in my opinion, to make 
the parts of an iron ship in principle like a girder. A girder, how- 
ever, is at rest, and the strains are always in some known direction ; 
but in a ship, the position of which is ever varying, it requires to be 
so conducted as to resist the strains in such varied positions. If the 
side of a ship could remain as in a girder, constantly vertical, then 
the advocates for the thick plates and small frames might be able to 
show that their system was the most economical way to obtain the 
requisite strength, but as such side, if laid over, as it is in a ship at 
sea, would, without support, bend or buckle of its own weight, it is 
evident that the framing is absolutely n to keep the plating 
firm in position, and consequently the strength of the ship depends 
in a very great degree on the strength of the framing. Another fact 
that shows the economy of strong frames is that a plate, with a piece 
of angle iron attached to its edge, would bear much more before 
buckling than a similar plate increased in thickness so as to weigh 
the same as the plate and angle iron. But the great and most impor- 
tant argument in favour of moderately thick plates and strong 
framing is that all the work must oy together by hand; 
for, though many attempts have been le to rivet ships by ma- 
chinery, none seem yet to have been successful even in a mecha- 
nical point of vew. So soon, therefore, as the thickness of plates 
and the size of the rivets pass the point at which the workmen with 
ordinary exertion can accomplish good work, then the attachment of 
the parts by means of rivetting is subject to the risks of imperfect 
workmanship. It is, therefore, my opinion, both in a — 
and theoretical point of view, that we ought, not to use plating in 
any vessel, however large, more than about three-quarters of an inch 
in thickness. 

Mr. Palmer next gave some account of iron shipbuilding in the 





Tyne, Wear, and Tees from 1842, when the first iron steamer—the 
Prince Albert—left the Walker slipway, to the present time. The 
competition of the railways in the carriage of coals gave the first 
great impetus to the building of screw colliers, and from 1852, when 
they first began to be employed in this trade, 5,212,718 tons of coal 
have been carried to London by them. Since its first introduction 

too, the screw collier has been greatly improved, and the facilities for 
loading and discharging very largely augmented. The screw collier 
James Dixon frequently receives 1,200 tons of coals in four hours, 
makes her to London in 32 hours, there, by means of the 
hydraulic machinery which the President invented, among the other 
inventions which distinguish his name, discharges her cargo in ten 
hours, returns in 82 hours, and thus completes her voyage in 76 
hours. The James Dixon made 57 voyages to London in one year, 

and in that year delivered 62,842 tons of coals, and this with a crew 
of only 21 persons. To accomplish this work on the old system, with 
sailing colliers, would have required 16 ships, and 144 hands to man 
—_ Proceeding to the subject of iron ships of war, Mr. Palmer 
said,— 

‘The first iron vessel for war purposes constructed in this district 
was the Terror, one of the large iron-cased floating batteries designed 
during the Russian war to operate against Cronstadt. This vessel, 
of 2,000 tons, 250-horse power, ing 26 68-pounder guns, was 
built in three and a half months, andshe would have been completed 
in three months had not the declaration of slackened the 
energies of our men, which up to that time, been maintained so 
nobly by their patriotic feelings. It was in the building of this 
vessel that rolled armour plates were first used. The demand for 
forged armour plates was so great that the forges of the kingdom 
could not supply it, and recourse to rolling was unavoidable. At 
that time the largest plate mill was at Parkgate, and we accordingly 
em Messrs. Beale and Co., the owners of Parkgate works, to 
roll Zhe plates we required. To the use of these rolled plates, 
however, ‘the Admiralty opposed itself, but we, feeling convinced, 
by experiments which we made, that the rolled armour 
plates, were at least equal to the forged, invited the Admiralty 
toa trial of their efficiency. We built a target 9ft. square, on 
a plan which we thought might be advantageously adopted 
for large vessels of war, and on the cellular principle. The cells 
we filled with compressed cotton, which we had found by experiment 
to be very effectual in stopping shot. . On this target was a thin teak 
backing, and on the teak were bolted one hammered and two rolled 
ome. The target was bolted on to the side of an old wooden 
rigate at Portsmouth, under the direction of Captain Hewlett. The 
first shot fired at it missed the target, and went through both sides 
of the frigate, and, to my great astonishment, skimmed over the 
surface of the water for nearly a mile. The firing showed that while 
the hammered plate split and cracked to pieces, the rolled plates 
were not broken, only indented, and were superior to the hammered 
plate in every respect. Unfortunately the target was not firmly 
bolted to the vessel, and it sprung at each shot, so that the bolts 
which held the armour plates were broken, and they fell into the 
sea. A shot wasthen tried to test the resisting power of the compressed 
cotton, and it appeared to answer so well that Captain Hewlett advised 
a series of experiments to be tried. The Admiralty were willing, 
but required us to provide the targets at our own expense. Having 
already spent upwards of £1,000 on experiments for the good of the 
country, we declined this proposal; nevertheless, we bad proved to 
the Admiralty this import. . twct—that the rolled plates were 
superior to the forged, and they h»ve since been universally adopted. 
We claim, therefore, for this district the honour of being the first to 
prove the strength and utility of rolled armour plates, since known 
and spoken of in Parliament as “ Palmer's rolled plates.” 

Having expressed his opinion that the Defence, built in his yard, 
did not, from her peculiar model, bine all the strength which 
might have been obtained with the same weight of material, and 
given a few details of the extent of his own works as a sample of 
eengenes of our manufactories, Mr, Palmer, in conclusion, 
said— 

A consideration of the future of the iron shipbuilding trade opens 
out a vast field for speculation, but the ultimate result is not diffi- 
cult to anticipate. We have seen with what success sailing vessels 
have been superseded by steamers in the coasting and coaling trade, 
and we know that magnificent fleets of steamers engaged in the 
postal and other services are ploughing almost every known sea. 
As commerce increases there will be few trades in which the em- 
ployment of iron steamers will not be found of ene “9 Most 
of the carrying trade to the Baltic and Mediterranean is already 
conducted in vessels of that class, and the sailing ships that cross 
the North Atlantic are being rapidly displaced by iron steamers. 
Their advantages in strength, speed, and capacity are so marked 
that sailing vessels of timber must give way before them. Even 
the Admiralty, cautious and unyielding though it be, will have to 
abandon its “ wouden walls” in favour of the stronger aad more 
useful material—a material, too, that lies in rich profusion beneath 
our feet, and has not, like timber, to be purchased of other nations. 
The commercial men of this country have set the Admiralty 
a signal example of industry and enterprise. It is they who have 
made the experiments and adopted the inventions that have esta- 
blished the maritime supremacy of this country, and it is owing to 
their energy that we find on every sea, in the shallow rivers of the 
East, and the deep, broad waters of the West, English-built ships of 
commerce diffusing the benefits of free trade, and linking nations 
and tribes together in the bonds of amity and The true 
source of our national greatness is to be sought in this wonderful 
development of our merchant navy. Other nations are entering into 
friendly rivalry with us, but the larger share of the carrying trade 
of the world will ever be secured to that country that can produce 
vessels combining the largest capacity with the utmost amount of 
economy and expedition in construction, and that can, at the same 
time, navigate those vessels with the greatest of skill and 
rapidity. The mineral wealth of this district, and the skill and 
endurance of its workmen, whether on land or sea, will, I feel con- 
vinced, enable the locality that gave birth to an Armstrong and a 
Stephenson to maintain its character for maritime industry and 
enterprise, and bear its full share in promoting the commercial 
greatness of the sags 

A long discussion followed, in which Mr. Scott Russell lamented 
that there should be anything like a feeling of rivalry between the 
Admiralty and private yards ; for all the dockyards of the country 
ought to be considered equally the dockyards of the Government 
and of the people. In time of war those dockyards had rendered 
great service in the country by serving as Government dockyards ; 
and if in times of peace, when there was no hurry, the Government 
would employ the private dockyards to a small but and con- 
tinuous extent, keeping up at the same time an intelligent staff in 
their own yards, they would then have at their command an 
enormous reserve shipbuilding power. A very general opinion was 
also expressed by many speakers that the merits of compressed wool 
targets should be tested by the Iron-plate Committee. 








Raitway Revenve.—lIn the year ending December 31st, 1859, the 
railways of the United Kingdom acquired £25,748,502, 10,002 miles 
being in operation ; in 186 the receipts rose to £27,766,622, the 
number of miles at work being advanced to 10,433; in 1861, the 
earnings further increased to £28,565,355, the extent of effective 
lines being 10,865 miles ; and in 1862 there was a further expansion 
to £29,128,558, produced by 11,551 miles. There is thus a steady 
progress year by year, and it is — that future generations may 
witness a railway revenue equalling the amount raised annually for 
national The progress effected in the last three years is 
'£3,885,006, 20 that this is not a very improbable assertion. The 
working expenses of British railways do not appear to be = 
tionatel uced, the ratio to the rough receipts last year having 
been 49 per cent., as compared with 48 per cent. in 1861. Thus, 
while the profits of 1861 are returned at £14,691,296, in 1862 they 
only increased to £14,820,691. The capital account, which for ever 
increases, accumulated in a higher ratio, thereby giving a less 
average dividend, 
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GUN COTTON. 


In section E of the British Association, devoted to questions of 
chemical science, a most valuable and important (ary was read, on 
the applicability of gun cotton to the present needs of warfare. The 
proceedings were opened by Dr. Gladstone, who said he had to lay 
before the section a report from the chemical branch of the com- 
mittee, leaving Mr. Scott Russell to read a report from the 
mechanical department. The report must be regarded as a prelimi- 
nary report, giving simply the results of experiments made by 
others, as the committee had made no experiments themselves. The 
Austrian gun cotton exhibited a marked superiority over all other 
kinds of gun cotton. Among its advantages were that it did not 
become ignited till it was raised to a temperature of 136 deg. centi- 
grade, that a gun was less injured by repeated discharges from it by 
gun cotton than by gunpowder, that gun cotton was not injured by 
damp like gunpowder, that no smoke arose from the explosion of the 
gun cotton, and that there was no residuum left in the gun to be 
got rid of before another charge could be introduced. 

Mr. Scott Russell read the report of the mechanical section of the 
committee. Itstated that 


The committee found it difficult to believe that greater mechanical 
effect could be produced by gases generated from gun cotton than 
by gases generated from gunpowder. It seemed to the committee 
that gases once generated under a given pressure, expanded under 
the same law, must produce in the same chamber or shell effects 
nearly identical; and it was only after long and careful examina~- 
tion that they were able to understand and reconcile themselves to 
the fact that greater mechanical effects were produced by the gases 
of gun cotton than by the gases of gunpowder. One hundred 
pounds of gun cotton produced, when iow wraty 955 cubic feet of 
gas, while the same weight of gunpowder produced 308 feet of gas 
when exploded. As regarded bulk, 22 lb. of gun cotton go into one 
cubic foot, while from 561b. to 601b. of gunpowder go into one 
cubic foot. The quantity of gas in 100 Ib. of gun cotton, when 
raised to the boiling poiut, was 1,715 cubic feet. Supposing that 
these 1,715 cubic feet of gases produced by 100 Ib. a gun cotton 
ina space of four cubic feet be compressed into their original bulk, 
they would give a pressure of 429 atmospheres, if the boiling point 
were maintained, Tf 421 cubic feet of gases, produced by 100 Ib. of 
gunpowder in a space of 0-981 feet, it wild give also 429 atmo- 
spheres at the boiling point. It resulted frim this that 429 atmo- 
spheres were obtained from the gun cotton, and 421 from the gun- 
powder, so that really the same quantity of gases and the same 
number of atmospheres a red to be produced from both, though 
not from equal weights both, because the unit of gun cotton was 
one-third of the weight of gunpowder, which were taken as 
equivalents for comparison. Starting with this fact, that apparently 
they had the same gases in the same degree of tension to set to work 
on, it did not at first appearto amechanical man how there wasagreater 
advantage mechanically in gun cotton than in gunpowder. The next 
inquiry was the distinction between the action of those gases in gun- 
powder and their action in gun cotton. The great waste of force in 
gunpowder constituted an important difference between itand the gun 
cotton, in which there was no waste. Gunpowder consists of about 
68 per cent. solid matter, and 32 per cent. useful gases; and it 
was the useful gases of gun cotton only which they had been com- 
paring with the useful gases of gunpowder. It might be said, there- 
fore, that one third of the gunpowder was not directly useful in pro- 
ducing gases; but the 68 percent. of solid matter in gunpowder was 
not only waste itself, but it used upa large portion of the mechanical 
force in tho remaining 32 per cent. of useful gases. The report 
proceeded as follows :—“ Gun cotton can be exploded in any quantity 
a This was once considered its great fault, but it 
was only a fault when we were ignorant of the means to make that 
velocity anything we pleased. General Lenk has discovered the 
means of giving gun cotton any velocity of explosion that is 
required, by merely the mechanical arrangements under which it is 
used. Gun cotton, in his hands, has any speed of explosion, from 
1ft. per second to 40ft. per second, we | is the velocity of gun- 
powder, or to 1 foot in one-thousandth part of a second, 
or to instaneity. The instantaneous explosion of a large quan- 
tity of gun cotton is made use of when it is required to produce 
destructive effects on the surrounding material. The slow com- 
bustion is made use of when it is required to produce manageable 
power, as in the case of gunnery. It is plain, therefore, that if we 
explode a large mass instantaneously, we get out of the gases so 
— the greatest possible power, because all the gas is generated 
before motion commences, and this is the condition of maximum 
effect. It is found that the condition necessary to produce in- 
stantaneous and complete explosion is the absolute perfection of 
closeness of the chamber containing the gun cotton. The reason of 
this is that the first ignited gases must penetrate the whole mass of 
the cotton, and this they do, and create complete ignition throughout 
only under pressure. This pressure need not be great. For example, 
& barrel of gun cotton will produce little effect and very slow com- 
bustion when out of the barrel, but instantaneous and powerful 
explosion when shut up within it. On the other hand, if we desire 
sun cotton to produce mechanical work, and not destruction of 
materials, we must provide for its slow combustion. But each gun 
and each kind of projectile require a certain tensity of cartridge. 
Practically, gun cotton is most effective in guns when used as a 
quarter to a third weight of powder, and employing a space of one 
and one-tenth of the length of the powder cartridge. ‘lhe mechani- 
cal structure of the cartridge is of high importance as affecting its 
ignition. The cartridge is formed of a mechanical arrange- 
ment of spun cords, and the distribution of these, the place 
and manner of ignition, the form and proportion of the cart- 
ridge, all affect the time of complete ignition. The tem- 
perature of ignition of gun cotton is between 236 and 170 
deg. Celsuis, or between 277 and 338 of Fahrenheitj—a_ tem- 
perature sufliciently high to insure safety for all practical purposes. 
Its cost of production is considerably less than that of gunpowder, 
the price of quantities being compared which will produce equal 
effects.” ‘I'he report proceeded to give the following as the principles 
which govern the practical application of gun cotton:—One pound of 
gun cotton produces an effect exceeding three pounds of gunpowder 
in artillery, ‘This is a material advantage, whether it be carried by 
men, by horses, or in wagons. It may be placed in store, and pre- 
served with great safety. ‘’he danger from explosion does not arise 
until it is confined. It may become damp, and even perfectly wet 
without injury, and may be dried by mere exposure to the air. ‘Chis is 
of great value in ships of war, and in case of fire the magazin may 
be submerged without injury. Gun cotton keeps the gun clean, and 
requires less windage, and therefore performs much better in con- 
tinuous firing. In gunpowder there is 68 per cent. of refuse, while 
in gun cotton there is no residuum, and therefore no fouling. Ex- 
periments made by the Austrian Committee proved that 100 rounds 
could be fired with gun-cotton against 30 rounds of gunpowder ; 
from the low temperature produced by gun cotton the gun does not 
heat. Experiments showed that 100 rounds were fired with a 6- 
pounder in 34 minutes, and the temperature was raised by gun 
cotton to only 122 deg. Fah. ; while 100 rounds with gunpowder took 
100 minutes, and raised the temperature to such a degree that water 
was instantly evaporated. The tiring with the gunpowder was there- 
fore discontinued ; but the rapid firing with the gun cotton was con- 
tinued up to 180 rounds without any inconvenience. ‘I'he absence of 
fouling allowsall the mechanism of a gun to have much moreexactness 
than where allowance is made for fouling. Ths absence of smoke 
promotes rapid firing and exact aim. There are no poisonous gases, 
and the men suffer less inconvenience from tiring. In a casemate, 
where ventilation was ye after 15 rounds of powder, taking 
aim was impossible, and in 46 rounds a gunner fell in convulsions 
and the rest were stupified. At 50 rounds in 80 minutes, firing was 
impossible with »wder; while continuous firing with gun cotton 
was sustained for 50 rounds with perfect ease, and without 
any inconvenience. The fact of smaller recoil from a gun 
charged with gun cotton is established by direct experiment. Its 
value is two-thirds of the recoil from gunpowder, the projectile 
effect being equal. The comparative advantage of gun cotton and 





gunpowder for producing high velocities are shown in the following 
experiment with a Krupp’s cast steel gun, 6-pounder :—Ordinary 
charge, 30 oz. powder, produced 1,338ft. per second; charge of 
134 0z. gun cotton produced 1,563ft. The fact of the recoil being 
less in the ratio of two to three enables a less weight of gun to be 
employed as well as a shorter gun. Bronze and cast iron guns have 
been fired 1,000 rounds without in the least affecting the endurance 
of the gun. Explosion of shells.—From a difference in the law of 
expansion, arising probably from the presence of water in intensely 
heated steam, there is an extraordinary difference of result—namely 
that the same shell is exploded by the same volume of gas into more 
than double the number of pieces. This is to be accounted for by 
the greater velocity of explosion when the gun cotton is confined 
very closely in very small spaces. It is also a peculiarity that the 
stronger and the thicker the shell, the smaller and more numerous 
the fragments into which it is broken. Mining Uses.—The fact 
that the action of gun cotton is violent and rapid in exact propor- 
tion to the resistance it encounters tells us the secret of the far 
higher efficiency of gun cotton in mining than gunpowder. The 
stronger the rock the less gun cotton comparatively with 
gunpowder is found necessary for the efifect—so much so 
that while gun cotton is stronger than gunpowder, weight 
for weight, as three to one in artillery, it is stronger in the 
proportion of 6274 to 1 in strong and solid rock, weight for 
weight. It is the hollow rope form which is used for blasting. Its 
power in splitting up the material is regulated exactly as you wish. 
It is a well-known fact that a bag of gunpowder nailed ou the gates 
of a city will blow them open. <A bag of gun cotton exploded in 
the same way produces no effect. To blow up the gates of a city 
with gua cotton it must be confined before explosion. Twenty 
pounds of gun cotton carried in the hands of a single man would be 
sufficient, only he must know its nature. In a bag it is harmless, 
exploded in a box it will shatter the gates to atoms. Against the 
palisades of a fortification a small square box containing 25 |b., 


7 flung down close to it, will open a passage for troops. In 
actual experience on patisades a foot diameter, and 8ft. high, piled in 


the ground, backed by a second row of 8in. diameter, a box of 50 Ib 
cut a clean opening 9ft. wide. To this three times the weight of 
gunpowder produced no effect whatever, except to blacken the 
piles. Against Bridges.—A strong bridge of oak, 22in., 24ft. span, 
was shattered to atoms by a small box containing 24 lb. gun cotton 
laid on its centre. The bridge was not broken; it was shivered. 
Under Water.—Two tiers of piles were placed in water, 13ft. deep, 
10in. wide, with stones between them, aud a barrel of 100 lb. in gun 
cotton placed 3ft. from the face, and 8ft. under water, made a clean 
sweep through a radius of 15ft., and raised the water 200ft. In 
Venice a barrel of 400 1b. of gun cotton, placed near a slope, in 10ft. 
water, at 18{t. distance, threw it in atoms to a height of 400ft. 

Professor Miller then made a few interesting experiments on 
various kinds of gun cotton, with the view of showing the effect 
produced by their explosion. A small quantity of the 
cotton, in the form of loose thread, was first lighted, and burnt 
slowly, with a brilliant flame, and without smoke. Another kind 
was next burnt, in the shape of rope, the combustion having more 
the appearance of gunpowder, but producing no smoke. A third 
quantity, enclosed in an india-rubber case, was next placed on the 
table, and, on a light being applied to it, the cotton instantaneously 
exploded, and was all burnt off, the india-rubber case in which it bad 
been enclosed being left uninjured. A small heap of loose gun 
cotton was then placed on a piece of tin, and on its being lighted it 
burnt off in a bright flame, with no explosion, and leaving no ash, 
A small train of gunpowder was next placed on a sheet of paper on 
the table and lighted, aud the large quantity of staoke which was 
produced preseuted a stroug contrast to the result produced by the 
burning of the gun cotton. 

Professor Abel read a short report, giving a description of the 
Austrian system of manufacture of gun cotton, and a detailed 
account of the results of experiments made in this country, with the 
view of determining the nature and properties of Austrian gun 
cotton. In concluding his report Professor Abel gave it as his opinion 
that, under a properly regulated system, the production of guu 
cotton was not more difficult and complicated, and was attended 
with considerably less risk of accident to the workmen and the 
manufacturing establishment, than the production of gunpowder. 

Captain Galton, R.E., said the subject reported upon was exceed- 
ingly important, but it must be borne in mind, in connection with 
the subject, that the Austrians had within a recent period discontined 
the use of this material for guns. He begged to suggest that a pro- 
posal be submitted to the committee tothe effect that it be requested 
to continue its labours in this inquiry. 

Professor Miller said they were under great obligations to the 
Austrian Government for the assistance they had given to the com- 
mittee in this inquiry. Their thanks were also due to Professor 
Abel for his careful experiments, and the lucid manner in which he 
had detailed these experiments. 

In reply to a question, Mr. Scott Russell said there was a precise 
and definite length in the gun-barrel which the gun cotton must 
occupy. If it occupy a shorter or longer space in the barrel its effect 
is totally different, and therefore it is a vital point that there should 
be in the centre of a gun cotton cartridge, or in the outside of it, 
some rigid and inflexible material which should compel the cotton 
to occupy precisely that space, no more and no less. 


WELDING BOILER PLATES. 

Tut march of improvement in the formation of plate iron strue- 
tures is decidedly slow. New forms of wrought iron bridges present 
themselves daily. Novelty in external shape and interual arrange- 
ments can easily be found in our iron ships. Steam boilers appear 
under a thousand varied shapes; patents are taken out continually 
for improvements in fire-boxes, in flues, in grates, in boilers them- 
selves, and in everything which appertains ever so remotely to them. 
But the actual method of putting a wrought iron bridge, or a ship, 
or a boiler together—of fastening and combining their parts so as to 
render each a complete structure—remains in much the samo state 
in which it existed fifty years since. A working boiler-maker who 
was considered skilled in his trade in the days of Watt would, we 
imagine, experience little difficulty in maintaining his reputation in 
the present day—for, of all trades, this perhaps has progressed least. 
The old wagon or haystack boiler was put together by rivets in 
precisely the same way that the modern mechanic builds up that of 
a first-class locomotive; and for all that we can see the rivetted joint 
will be as habitual in fifty years as it is now. The prevalence of a 
custom goes for nothing as a proof of its necessity or its correctness. 
The endurance, and well-nigh universal adoption, of a certain 
principle of construction for years, is no evidence whatever that it 
may not be superseded with advantage; and it is high time that 
boiler constructiou—leaving aside ships and bridges for the present 
—should partake of some of the changes and improvements which 
the advance of the arts place at our disposal. 

The employment of rivets for securing metal sheets or plates 
together is of extremely ancient date. The principles must have 
been obvious to the first workers in iron, and, being really suscep- 
tible of very little improvement, the art, if such it can be termed, 
has been handed down from generation to generation without altera- 
tion. Almost the only ditierence between the boiler seam of a 
century ago and that of the present day is found in the use of the 
“snap” for finishing the rivet point. We are not aware of the 
existence of any very old structures of plate iron which have the 
rivets so finished. “Snapping” a rivet only adds to the finish of a 
joint, but in no way conduces to its strength, and can scarcely be 
considered in the light of a substantial improvement. 

Until a comparatively recent date, the belief obtained with most 
engineers that a rivetted joint, if the work were properly executed, 
was superior in strength to the plate itself—an assumed fact which 
they endeavoured to account for on the ground that the contraction 
of the rivet during the process of cooling bound the two suriaces in 
contact so closely together that the friction between them prevented 
the exertion of much shearing force on the rivets, and compensated 
for the weakening occasioned by punching the necessary holes near 
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the edges of the plates. The fallacy of these arguments was often 
demonstrated by the failure of rivetted joints while the plates re- 
mained intact. Nevertheless, the advocates of the theory held out 
strongly in support of these views, until Mr. Fairbairn conducted a 
very valuable series of experiments, which resulted in proving 
that the strength of the plate being taken as 100, that of a double- 
rivetted joint will be 70, and that of a single-rivetted joint 56. This, 
be it remembered, with first-rate workmanship. American engi- 
neers have tested the real value to be attached to the friction betwe-n 
two surfaces rivetted together as in ordinary seams, with the ex- 
ception that the holes were made oval in the direction of the strain 
for the purpose of experiment. A very considerable force was re- 
quired to cause the plates to slip on each other, but this fact did not 
affect the results in the least. They amply confirmed those given 
by Mr. Fairbairn. 56 per cent. of the whole strength of the plates 
which form a steam boiler is certainly not much to revlise with the 
best workmanship; but as many of our boilers and ships are put 
together, even this per-centage must be regarded as too high. 
There are difficulties involved by the nature of the process which 
the best mechanic can only combat, seldom or never overcome. 
However accurately two plates may correspond before the holes are 
punched, that process inevitably distorts them, and occasions a bal 
fit when subsequently put together. The hammering and bending 
at the edges entailed is invariably injurious to cold plates. Again, 
the best possible workmen, with the best machinery, find it 
out of the question to make all the holes in a long seam 
correspond. ‘I'be constant use of the drift is a result certain to fol- 
low; and when plates are of inferior quality or very thin, and tlie 
holes near the edge, cracks are frequently established from one to 
the other. The judicious use of the caulking chisel easily conceals 
the defect, which is none the less serious because it is invisible. 
Even the drift often fails, however, to secure the entrance of tho 
proper rivet, and one made of lead is the substitute. ‘I'he best rivets, 
too, seldom completely fill the holes they occupy. They are seldom 
or never truly at rightangles to the plates, and are often exposed to 
an enormous strain in drawing plates together where they are badly 
fitted. We have seen from this cause the heads fly off half a score 
of “ Best Best” rivets at once in rolling a new boiler from one side 
of ashed to the other. When we take all these circumstances into 
consideration, we believe that 46 per cent. of the strength of the 
plates will pretty accurately represeut that of tho seams of a very 
large proportion of our boilers if single-rivetted, as most of them 


Impressed with the evils of such a system, Mr. Fairbairn intro- 
duced the use of iron plates ro!led with thickened edges to compen- 
sate for the loss of strength entailed by the holes. The objection to 
their employment he sums up in a few words :—“ At the commence- 
ment of the trade in iron shipbuilding I patented an arrangement 
for rolling plates with thick edges, and employed plates so prepared 
to some extent; but the cost of production at that time, aud some 
difficulties iu their employment, prevented their general use.” The 
whole principle, indeed, of rivetting boilers is so erroneous that it is 
scarcely susceptible of much improvement. 

Within the last few years attempts have been made with more or less 
success to unite the plates of boilers, ships, &c., by welding, instead 
of rivetting. The first English patent, apparently, which touches 
on the subject, was taken out in 1825, by a Mr. Whitehouse, for 
welding tubes “by circumferential pressure without a mandril.” 
The next was by Stratton in 1344, for welding plates to form hollow 
ribs for ships, which the patentee proposed to effect by rolling strips 
of metal concave, with flanges; which strips of metal being placed 
with their concave sides towards each other, and the flanges being 
welded together, formed tubularribsfor ships, &c.,as proposed. Some 
of the first locomotives built by Bury had welded joints. A patent was 
obtained by William Bertram, in 1854, which seems to be the fir-t, 
proposing the application of a gas flame urged by a blast, to the 
heating of plates to be welded. The patentee scarfed the edges of 
the plates, placed them together, and directed two pure gas flames, 
obtained by the combustion of coal or coke in suitable furnaces, on 
either side of them until raised to a welding heat, when they might 
be united by pressure or hammering. William Morgan patented 
nearly the same process in January, 1856. Russell, in 1859, pro- 
posed to employ a framing with two arms; the lower one supporting 
a convex tool or auvil, which going inside of, aided in sustaining 
the boiler being welded, its weight chiefly resting on rollers, which 
were fixed near the ground. The upper arm carried another tool or 
hammer with a convex face, which was traversed up and down in 
vertical slides, on much the same principle as that involved in Ryder's 
forging machine. ‘l'wo portable gas furnaces were provide’, one 
within, the other outside the boiler, to raise the plates to the weiding 
point. ‘The whole apparatus appears to have been simple and well- 
contrived ; but from some cause it has not come into general use. 
Alleyne, in December, 1859, patented an invention for welling 
boiler plates by the intervention of a “ glut,” which consisted of a 
bar of iron, with a cross section resembling Z. The edges of tho 
plates to be welded were inserted into the grooves, which aided ia 
retaining them in their place. The whole was then exposed t» 
suitable gas jets, and raised to a welding heat, and united by the 
pressure of rollers or by the hammer. The “ glut” was intended to 
prevent the oxidation of the plates—a needless precaution, as flame 
is incapable of oxidating a metal surface. Still, there are certain 
matters of practical convenience which incline us to the belief that 
the principle involved in this patent may be occasionally employed 
with advantage, particularly in weldiug transverse seams in circular 
boiler shells, 

here can be no doubt that there are many difficulties to be over- 
come before welding wiil be received by the practical boiler-maker 
as au efficient substitute for the rivet. Plates heat unequally, buckle, 
blister, and frequently become exposed, while hot, to the air fora 
space of time suflicient to provide a coat of oxide fatal to the future 
joint. Such obstacles are too important so be passed lightly over; 
still less should they be regarded as insurmountable. They 
embrac’ ‘nothing more than the usual troubles which attend oa 
the introduction of auy novel process. To combat them properly 
certainly requires patience, energy, some talent for invention, 
and a certain amount of capital—for all of which it is reasonabl> 
to expect a satisfactory return when the process has been per- 
fected, by their expenditure. The difficulties involved are, a‘ter 
all, by no means serious. It is easy enough to raise a square jot 
or so of thin boiler plate to a welding heat; that once attained, 
simple pressure alone is necessary to ensure a joint equal, if not 
superior, in strength tothe plate. By the adoption of this priuciple we 
could reduce the thickness of our boiler plates by one-half, rendering 
them lighter, and more easily handled and worked in every way. 
‘he expense incurred should not be higher than that of the rivettel 
joint. ‘The extra trouble of fitting and scarfing would not equal 
that of punching ; and the fuel consumed in rivet making and heat- 
ing would nearly sutlice for welding. Engineers must remember 
that the principle is neither new nor untried; that it has been, and 
is worked practically, and only requires to be introduced more 
generally—not originated. Thus, the boilers of Shand and Mason's 
fire-engines are welded. Deyer and Peacock weld many of their 
locomotive boilers. ‘The art is nearly as old as the steam engine ; 
and although it has lain dormant for years, we trust that it will ere 
long become almost universal in its application to steam boilers of 
every kind. Tnere are, it is true, certain situations to which it is 
inapplicable. Different joints may be found in almost every boiler, 
save the simple cylinder, which can be joined better by rivets than 
by any other expedients ; but these are exceptional, and as a general 
rule, we may consider that no difficulties stand in the way, save 
those which are easily overcome by moderation in our aim, and 
such au amount of skill and energy as is commoaly to be met with 
among our working engineers.— Mechanics’ Magazine. 





Tue Last New Tune rrom Auenica.—A genius in New Bedford 
is fittiug up a steamer for the purpose of towing icebergs to India, 
where they sell for six cents a pound. Another proposes to do still 
better —to fit a screw in the iceberg itself, and thus avoid the ex- 
pense of ship-building. ‘Cute chaps, both of ‘em. — Scientyic 
American. 
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BALLOON EXPERIMENTS. 


At the meeting of the British Association, Mr. Glaisher gave the 
results of his meteorological experimeuts in Mr. Coxwell’s balloon. 

Colonel Sykes introduced the subject by reading the report of the 
Balloon Committee appointed by the Association at Cambridge in 
1862, after which 

Mr. Glaisher proceeded to read his paper, the following extracts 
from which will be read with interest. After a few general observa- 
tions introducing the subject to his audience, Mr. Glaisher at once 
proceeded to the scientific results of his most hazardous explora- 
tions among the clouds. With regard to the long vexed question 
of temperature, and its regular diminution in high altitudes, 
Mr. Glaisher ssid :— 

On ascending with a cloudy sky the temperature usually declines 
till the clouds are reached, but on breaking through them there is 
always an increase of several degrees; and after this the decline of 
temperature usually continues, and would do so continuously if 
there were no disturbing causes in operation. On ascending with a 
clear sky we start with a higher temperature than with a cloudy 
one, as much higher as the loss of beat caused by the clouds, an 
approximate measure of which is that sudden increase of tempera- 
ture in passing from cloud to a clear sky. In no instance have 
I met with the atmosphere in a normal state in respect to tempera- 
ture, at different elevations; even up to four or five miles warm 
currents of air have been met with. By warm I mean _ that 
their temperature was higher than in the stratum beneath. These 
warm strata are variable in thickness from 1,000ft. to 10,000ft., 
aud varying from 1 deg. to 20 deg. in excess. It is neces- 
sary, in considering the law of the decrease of temperature, 
to take into account the state of the sky, and to separate 
the experiments made in one state from those in the other. The 
results in the cloudy state do not at all confirm the theory of a 
decline of 1 deg. of temperature in 300ft. If we now consider the 
decrease at heights above the cloud plane, the decrease of the tem- 
perature of the air at heights exceeding 5,000ft., the results follow 
almost in sequence with those found with a partially clear sky, and 
shows that an average change takes place of 1 deg. of temperature 


in 139ft. near the earth, and that for a change of 1 deg. at the height ' 


of 30,000ft. we have to pass through at least 1,000ft. If we now take 
the whole decrease of temperature with elevation, we shall have the 
following results :—From the ground to 1.000ft., 7 deg., or 1 deg. in 
139ft. At about 14,000ft. the average is the same as would be given 
by using the mean as found from observations on mountain sides, 
viz., 1 deg. in 320ft., but at heights less and greater than 14,000ft. 
tlie space is less or greater than 300ft. It is certain, then, that in 
any balloon ascent between 8,000ft. and 20,000ft., if the temperature 
on leaving the earth and at the highest elevation were only used, 
the results 1 deg. in 254ft. in the former and 1 deg. in 355ft. in the 
latter would have been Jooked upon as generally confirming the 
theory of a decline of 1 deg. in 300ft.; and hence the necessity of 
noting the temperature on leaving the earth as frequently as pos- 
sible afterwards, and extending the observations to the highest point 
possible. . . . It now became uecessary to know how the decline of 
24 deg. in the first mile was spread over that mile. For this purpose all 
the observations taken within one mile of the earth were arranged, 
and the results deduced for every 100ft. When this was done it was 
found that in every case the declive of temperature for 100ft. was 
largest when nearest to the earth, and smallest at the height of one 
mile; but that the amount of change for 100ft. when near the earth 
was mu‘h larger when the sky was clear than when it was cloudy. 
As before, therefore, it became necessary to separate the results 
into two groups, the one for cloudy and the other for the clear states 
of the sky. The results thus deduced were as follows when the sky 
was cloudy :—For each of the first 300ft., 05; 500ft. to 3,000ft., 
0-4; 3,000ft. to 5,000ft., 03. When the sky was partially cloudy, 
on the first 100ft. there was a deduction of 0-9; 100ft. to 300ft., 0-8; 
and so on. In some cases of quite clear sky the decline of tempera- 
ture in the first 100ft. exceeded 1 deg. ‘Uhe decline of temperature 
in cloudy states of the sky near the earth is only one-half of that 
when the sky is clear. From these we may conclude that the 
decline of temperature is largest near the earth, smallest at 
the highest elevations, and intermediate with increasing spaces. 


From all the experiments made in the year 1852 it was found | 


that at the earth’s surface there were upon the average very 
nearly five grains of water in a cubic foot of air, in the invisible 
shape of vapour, or 1-50th part of a cubic inch of water. This value 


decreased gradually to one-half at the height of 5,000ft., where there | 
At the | 


was only 1-100th of an inch of water in a cubic foot of air. 
height of 10,000ft. this amount was reduced to less than 1} grains; 


at 15,000ft. high there was only 9-10ths of a grain, or 1-280th part 
of a cubic inch; at 20,00Cft. this was reduced to half a grain; and | 


at 25,0U0ft. to 1-10th only of a grain, or to a mere drop of water, 
1-2,530th part of # cubic inch, being 1-50th part only of the water 
at the surface of the earth. But the actual amount met with on any 
ascent will most probably differ from these results, as, like the tem- 
perature of the air, the diffusion of water seems to be very rarely in 


| nature as even to have passed into proverbs. 


from the motion of the balloon. At 1,800ft. high the direction again 
changed; when at the height of 1,000ft., on descending, we 
felt the pressure of the wind against our faces; and again, on 
ascending, at about 1,100ft., the wind again pressed strongly against 
us ; and at both of these times we directly afterwards changed our 
direction. The balloon must have been in one current and 
the car in another. These are the only instances in which 
I have felt the wind press against me in the balloon. On 
descending, when about 800 ft., we entered the lower cur- 
rent, and changed our direction of motion. The amount 
of rain at heights above 1,000ft. was inconsiderable, and 
therefore very nearly all that heavy rain came from the lower 
stratum, and where there was the most water present. When the 
rain drops first were met coming from above they were exceedingly 
minute, like pin points on the note-book, and not numerous; lower 
down they increased in size and in number continually, till the 
earth was reached. Above the minute drops of rain was situated a 
Scotch mist; above that a wetting fog, gradually becoming less 
moist, and ultimately merging into a dry fog; and above that 
free from fog, and a comparatively dry atmosphere ; and above 
again, I know not how much, the dark stratum of cloud. These 
experiments, therefore, confirm the correctuess of Mr. Green's 
observations and deductions. It would also seemthat when the sky 
is overcast and no rain falling, the sun is shining on its upper 
surface, and both these conclusions agree with all my own 
experiences. That double strata or layers of clouds are indications 
of rain is shown by my recent observations; but it is one of those 
facts which have so far attracted the attention of some observers of 
My friend Mr. 
Sopwith tells me that in the mining districts, where he has resided 
so much, it isa common saying that “it will be rain to-day; the 
clouds is twee ply thick ;” by which, in their homely phrase, they 
clearly express that their expectations of rain are based on the 
observance of one range of clouds flying in the air at a higher eleva- 
tion than another. 

After explaining the various readings of the dry and wet bulb 
thermometers, Mr. Glaisher adverted to the question of the heights 
and appearance of clouds, aud the marked contrast between the 
conditions of the aerial regions this summer as compared with 
last :— 

In the year 1852, in one ascent, I was ina cloud 10,000ft. from 
the earth, and on another occasion at 7,500ft. In all the other occa- 
sions all clouds excepting “ cirri” were within 6,000ft. of the earth. 
This year I have been in clouds toa height exceeding four miles, 
and on another occasion the heights of clouds of a cirrostratus 
character we estimated to be three or four miles, and generally 
the positions of clonds have been much higher than last 
year. In the year 1862, on emerging from the clouds, we broke 
into bright sunlight, and always had a beautiful sea of rocky clouds 
dazzling in their brightness beneath us. This year’s experience has 
not included any fine views of clouds atall. The contrast in this 
respect is very great. ‘The colour of the sky last year also was of a 
deeper blue generally than it has been this year. On the 31st of 
March the sky was of a deep Prussian blue, and on the 18th of April 
it was of a faint blue only, exhibiting another great contrast to the 
appearance of last year. Sir Isaac Newton considers this colour 
as a “blue of the first order, though very faint and little, 
for all vapours, when they begin to condense and coalesce 
into small parcels, become first of that bigness, whereby such 
an azure must be reflected.” Professor Clausius considers the 
vapours to be vesicles or bladders, and ascribes the blue colour of 
the first order to reflection from the thin pellicle of water. In refer- 
ence to these opinions the following facts are important:—1. The 
azure colour of the sky, though resembling the blue of the first 
order, when the sky is viewed from the earth’s surface, becomes, as 
observed by Mr. Glaisher in his balloon ascents, an exceedingly 
deep Prussian blue, as we ascend to the height of five or six miles, 
which is a deep blue of the second or third order. 2. The maxi- 
mum polarising angle of the atmosphere being 45 deg. is that of 
air, and not that of water, which is 55 deg. 3. At the greatest 
height to which Mr. Glaisher ascended—namely, at the height of 
five, six, and seven miles, where the blue is the brightest, “ the air 
is almost deprived of moisture.” Heuce it follows that the exceed- 
ingly deep Prussian blue cannot be produced by vesicles of water, 
but must be caused hy reflection from the molecules of air, whose 
polarising angle is 45 deg. The faint blue which the sky exhibits 
at the earth’s surface is, therefore, not the blue of the first order, and 
is merely the blue of the second or third order, rendered paler by 
the light reflected from the aqueous vapour in the lower regions of 
| the atmosphere. 

After a short explanation of the velocity of the winds experienced 
in the different currents, Mr. Glaisher went on to speak of the 
curious changes in colour that he and Mr. Coxwell experienced in 
ascending, and remarked that they could now easily go a mile 
higher without turning quite so blue as before. In one descent they 
very nearly got into the sea, and only escaped their fate by coming 
down at the rate of four miles in two minutes. The results of all 





a normal state. Strata of air with more or less water mixed with it | the ascents, he considered, formed a bright chapter — perhaps the 


with respect to adjacent strata have been experienced in every 
ascent. During the ascent of the 21st of July of this year, the 
weather, on leaving the earth, was very bad, the sky was overcast, 
the wind was rising, and heavy rain falling. 
as I had long wanted to confirm, or otherwise, the accuracy 
of Mr. Green’s deduction relative to rain —viz., “that when- 
ever a fall of rain happens from an overcast sky, there 
will invariably be found to exist auother stratum of cloud 
at a certain elevation above the former,” and, if found 
to be so, to measure the space between them, to measure 
the thickness of the other stratum, and to ascertain whether 
the sun was shining on its upper surface. Secondly, I wished to 
investigate some points in the formation of rain, in the clouds 
themselves, and to trace its source and successive changes down- 
wards, with the view of ascertaining, if possible, the cause of the 
very much larger amount of rain collected in a gauge near the 
surface of the earth than in one in the same locality, but placed at a 
higher elevation ; to determine the temperature of the dew point on 
the earth under, in, and above the cloud; to determine the actual 
amount of water present in these positions, whether the air was 
saturated or not, and, if not, its degree of humidity ; to determine 
the size of the drops of rain from the earth upwards, and to ascertain 
if there were conflicting currents of air, and, if so, their thickness, 
So long back as the years 1842 and 1843, I made many experiments 
to ascertain the circumstances when so great differences in volume 
were found to exist in the water collected at lower stcions as 
compared with that at higher. The experiments which yielded the 
best results were those in relation to temperature. 1 always found 
that when the rain was warm with respect to the temperature of the 
air at the time, no difference existed in the quantities of rain collected 
at the different heights; but that when the temperatureof the air was 
higher than the temperature of the rain a difference always existed. 
From this it appears probable that the differences in the quantities 
of rain collected at different heights are owing, at least in part, to the 
#reat condansation of the vapour in the lower atmosphere from being 
brought in contact with the relative cold rain again. The lower 
current was stormy and gusty. Onthe ground, and for 1,00Uft. 
above it, the amount of water was nearly uniform, and a little 
more than 53 grains in acubic foot of air. In the next thousand 
feet there was less than five grains; in the third thousand, less 
than 4} grains ; and in 3,200ft., 4} grains. Up to 1,000ft. there was 
scarcely any change of temperature ; then the temperature declined 
nearly uniformly from 61 deg. to 53 deg. The temperature of the 
air on the ground and for the first 1,000it. was 61 deg.; in the next 
thousand, 56} deg. ; and in the third thousand, 531 deg. These 
temperatures could have supporied 6 grains, 5} grains, and 4} grains 
nearly. Therefore the air was not quite saturated, but it was very 
nearly so. The degrees of humidity were 95 up to 1,U00ft., and 94 
at higher elevations. The direction of the wind, on leaving the 
earth, was S. by E. At the height of 2,200ft. we fell in with 8.W. 
wind; when at the height of 2,300ft. the clouds below us were 
noticed as moving with great velocity, and iu a contrary direction 


It was just such a day | 


brightest—in the history of the Association, and the balloon having 
done so much for science, he hoped science would do something for 
the balloon, for it was necessary that Mr. Coxwell should have funds 
to assist him. 

Professor Owen said he had attended this meeting of the section 
chiefly in the hope of hearing from Mr. Glaisher something of the 
influences of these very high distances on the human frame, which 
was adapted, of course, to a very different medium. The fact which 
Mr. Glaisher mentioned as to his feeling a greater power of resisting 
the influence of very high temperatures was very interesting in 
physiology, and, in relation to the series of facts with which they 
were acquainted. They knew their lungs did adapt themselves to 
atmospheres of different degrees of gravity, so that there were 
people who lived habitually on high mountains, and felt no difficulty 
in breatbing, such as was felt at once when theinhabitant of a plain or 
low country came up to these elevations. Now, that depended upon 
the greater proportion of the minute cells of the lungs which are 
open and receive an attenuated atmosphere, in proportion to the 
minute cells that are occupied by a quantity of mucus. ‘Those on 
the plain did not make so large a use of their breathing apparatus as 
those who lived at great altitudes. Hence more cells, occupied by 
mucus, would be taken up, and opened to free course and play; and 
he had no doubt that was the solution of the interesting fact men- 
tioned by Mr. Glaisher. Physiologists were all agreed that one 
condition of longevity was the capacity of the chest, and therefore 
he hoped the increased breathing capacity acquired by Messrs. 
Glaisher and Coxwell would tend to the prolongation of their lives. 

A vote of thanks was passed to Mr. Glaisher. 


ALUMINIUM BRONZE. 


Tue important part which the new metal, aluminium, appears 
destiued to play in the arts, chiefly as an alloy, induces us to direct 
the attention of our readers to the peculiarities of aluminium bronze, 
which, if considered both in respect of its characteristics and its 
market value, will be esteemed by manufacturers as virtually a new 
metal. 

When the French chemist, M. Deville, published, in 1854, an 
accouut of his experiments upou the preparation and properties of 
aluininium, great hopes were entertained that it might be produced 
ata sufficiently low price to admit of its receiving many practical 
applications, to which it seemed suitable on account of its remark- 
able qualities. A metal, being but little more than one-third of the 
specitic weight of copper, and considerably less than half that of 
the lightest of the commercial metals, zinc; unacted on by oxygen 
or sulphur, and but little affected by most acids porsessivg at the 
same time tenacity, combined with ductility, and having a moderately 
high melting point—might well be supposed, @ priori, to be suscep- 
tible of many interesting and very important uses. Up to the present 
time, however, these expectations concerning aluminium have not 





been realised. Although it is now produced on a considerable scale, 





the price remains too high* to permit of its being put to many uses 
to which it might be applied if it were a cheap metal; and its pecu- 

liarly dull colour is an impediment to its employment where beauty 

and brilliancy of appearance are desirable. Independently, however, 

of its usefulness, per se, there seems to be a wide field open for the 
application of aluminium in the form of alloys with the more ordi- 
nary metals, the properties of which are changed in a remarkablo 
manner by its presence, even in small quantities. On the other 
hand, very small quantities of the common metals destroy tho 

ductility and malleability of aluminium itself—in some cases altering 

its colour, and, in others, rendering it as brittle as glass: mixed, 

however, with a certain proportion of copper, an alloy is produced 
which possesses the properties of a valuable metal, capable of appli- 
cations not only very important in themselves, but for which it 
seems difficult to find any other metal or metallic alloy equally 
suitable. This mixture of aluminium and copper is the alloy called 
aluminium bronze, The alloy seems to have been first ea few 
years ago by Dr. Percy. Many of our readers will remember the 
specimens which were placed in the International Exhibition by 

Messrs. Bell, of Newcastle ; and a later exhibition of articles manu- 
factured from this substance by Messrs. Mappin, of Regent-street, 
must have familiarised most persons with its fine general appearance. 
Beauty of external appearance, however, is but one quality of a 
metal, and although an all important one, in certain respects, itis one 
without which, as in the instance of iron, the metal may possess the 
most valuable and interesting properties. Without beauty of sur- 
face, it is true that its applications must be limited to the useful; but 
in England, where the employment of metallic substances is so 
varied and so extensive, mere beauty is a secondary consideration. 
In the case of aluminium bronze, however, beauty of exterior and 
more sterling qualities are united. In colour, this alloy resembles 
gold so closely, that it would be diflicult by mere inspection 
to distinguish one from the other; but its mechanical qualities 
excel those of gold. It is composed of copper and about 
10 per cent. of aluminium melted together, and re-melted once or 
twice. It is stated that the most essential condition to success in 
producing the alloy is purity in the copper employed; the best 
copper for the purpose, although its price prevents it from boing 
much used, being that deposited by galvanic action: the next best 
is that from Lake Superior, which is very pure, and yields, with 
aluminium, a very good alloy. The re-melting of the alloy is a 
matter of great importance, The first melting appears to produce 
intimate mechanical mixture, rather than chemical combination of 
the metals; as in the proportion of 10 of aluminium and 90 of cop er, 
an alloy of a very brittle character is produced by the first melting ; 
but renewed opportunity of uniting into a definite chemical com- 
pound being afforded by repeated melting, a more uniform combina- 
tion seems to take place, and a metal is produced free from brittle- 
ness, and having about the same degree of hardness as iron. Tho 
alloy containing rather less than 10 per cent. of aluminium, is said 
to possess the most uniform composition and the best degree of hard- 
ness; but it is not always an easy thing to produce this desirable 
uniformity of texture; as patches of extreme hardness sometimes 
occur which resist the tools and are altogether unamenable to the 
action of the rollers. The alloy produced by this combination of 
copper and aluminium is very tenacious, malleable, rigid, light in 
weight, and possesses a fino golden colour. Its qualities being so 
various, we have to view it in two different characters, viz., as 
suitable to the manufacture of ornamental articles, to which it is 
adapted from the closeness of its resemblance to gold ; and as capable 
of being applied, on account of its valuable mechanical properties, 
to useful pu to many of which it scems to be better fitted 
thanany other metal or alloy. 

With regard to the first, but what is really, after all, the least im- 
portant of its characters—that is, its adaptability to ornamental uses 
—the points to be considered are: colour, condition of surface, 
capability of receiving impressions from dies, or being worked and 
chased, and, lastly, insusceptibility to the action of oxygen and 
sulphur. What is the situation of aluminium bronze with reference 
to these questions ?_ In its application to ornamental purposes this 
alloy is, undoubtedly, a valuable addition to the resources of 
the artist, inasmuch as it affords him the means of imitating almost 
exactly the effect of gold in a material very superior to the ordinary 
gold substitutes, homogeneous in texture and colour, and comportiug 
itself, with respect to external influences, more like silver than like a 
cheap alloy. In sculptured and chased work it presents 4 similar 
depth and richness of effect with gold, and in polished surfaces it is 
almost equally brilliant; whilst, in cases where it is thought that the 
colour of the alloy does not afford a sufficiently close approach to the 
tint of pure yellow gold, it will probably, as a gilding metal, present 
the best possible foundation for a coating of fine gold. 

In many respects, therefore, the new alloy may be reasonably 
expected to play an important part in relation to ornamental work. 
It remains to examine its qualities with regard to important 
mechanical applications, and it is here that the valuable qualities of 
the alloy come out in the strongest manner, In respect to this part 
of the subject, the properties of the metal to be considered are 
its tenacity, malleability, power of resisting compression, rigidity, 
founding qualities, behaviour under the action of tools, and specific 
weight. With regard to most of these points, the aluminium alloy 
compares with great advantage with all other metals and alloys. In 
experiments made in the Koyal Gun Factory at Woolwich, by 
Mr. Anderson, upon the tensile strength of this metal, he found it to 
exceed that of the best gun metal in the ratio of 2t01; thealuminium 
bronze sustaining a strain of 73,185 1b. to the square inch, the gun 
metal not more than 35,040 lb. ; whilst the tensile strength of the 
best cast steel is about 72,000 Ib. So with regard to the power of 
resisting compression, it was found that a specimen of the alloy 
bore a crushing force of 132,000 lb. per square inch, whilst there 
were no indications of compression until 20,384 Ib. per square inch 
had been applied; the strength of the alloy under compressiou 
exceeding that of the best cast iron, which may be taken at less than 
120,000 lb. The superiority of the metal extends likewise to 
the question of transverse strength or rigidity, wherein it surpasses 
gun metal in the ratio of 3 to 1, and brass in the ratio of 44 to lL. As 
a founding metal it can be employed without difficulty, and it pro- 
duces castings of any size of the best character ; whilst under the 
file, and in the lathe, it can be worked almost as easily and freely as 
gun metal. Although it can be rolled into sheets, it is said that it 
does not solder very readily nor strongly, and this might perhaps 
prove some impediment to its use m producing certain forms of 
work. But in every other respect ordinary mechanical manipulation 
can be applied to it with the greatest success. 

There is an important quality of the alloy not yet mentioned, that 
is, its low specific gravity. ‘The weight of the bronze, containing 
10 per cent. of aluminium, is 7°68, a weight which corresponds very 
nearly with that of wrought iron ; so that, taking into consideration 
the superior strength of the material, and the consequent smallness 
of parts necessary in an apparatus constructed from it, we perceive 
that, from the lowness of its specific gravity, the work would 
be extraordinarily light. Altogether, in a mechanical sense, this 
alloy seems to compare most closely with steel ; aud it is the opinion 
of competent persons that in certain kinds of apparatas and instru- 
ments the oxidisable steel may be well substituted by the com- 
paratively uuoxidi-able aluminium alloy. It is probably iu the con- 
struction of high-class philosophical apparatus, therefore, that the 
great value of this alloy will be found, In such work combined 
strength and lightness are requisite, and these qualities aro united in 
the highest degree in aluminium bronze. It can be engraved with 
great sharpuess and regularity, and the engraved lines are said to be 
remarkabiy distinct. Writing on this subject, Lieutenant-Colonel 
Strange observes that experiments, and the concurrent testimony of 
those who have given it a fair trial, prove that 10 per cent, aluminium 
bronze is superior, not in one or some, but in every respect, to any 
metal hitherto used for the construction of philosophical apparatus, 

The present price, about 6s. 6d. per pound, of the alloy, is no 
doubt an obstacle to its extended use. In cases where elaborate 
workmanship is required, the price will, however, bear but a small 


* The present price in London is about 5s, per ounce, 
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proportion to the value of the work ; and the important question, 
under such circumstances, is not the difference of a few shillings in 
the value of the raw material, but the existence of qualities in that 
material which will ensure the greatest possible effectiveness in the 
manufactured article.-—Newton’s Journal of Arts. 





JOHNSON’S PERMANENT WAY. 


T nis invention, a communication to Mr. Johnson, of 47, Lincoln’s- 
inn-fields, relates to certain improved constructions of sleepers 
employed in the permanent way of railways, and consists, according 
to one modification, in using lighter sleepers, whereby a consider- 
able saving of timber is effected, while the proper stability of the 
way is retained by attaching on the upper surface, at those parts 
where the rails rest, or the chairs are secured, and which are most 
liable to decay, extra blocks of oak or other durable wood, of a 
sufficient length only to give a firm support to the rails. 

According to another modification it is proposed to employ short 
blocks of timber of the ordinary section of sleepers for supporting 
the rails, or rails and chairs, and to connect these blocks by bars of 
iron, which bars form the intermediate portion of the sleeper be- 
tween the rail-bearing surfaces. It has been found that ordinary 
wooden sleepers deteriorate rapidly at the rail-bearing portions, 
whilst the intermediate portion of the sleeper remains comparatively 
sound, but is necessarily lost or wasted by reason of the decay in the 
other parts. - 

By the adoption of this invention the sound parts of old sleeyers 
may be turned to account by cutting them out and using them as 
blocks for supporting the rails, connecting such blocks by tie-bars 
as hereinbefore described. Or the old sleeper may be so split as to 
remove the unsound portions, and used as a light sleeper with oak 
blocks or shoes attached for the support of the rails, as described in 
the first modification. 


























Fizs. 1 and 2% represent, in’side elevation and plan respectively 
the peculiar construction of sleeper first referred to. A is the 
main body of the sleeper, which need not be more than one- 
half the thickness of the ordinary transverse sleeper. Upon this 
comparatively thin and light sleeper are secured, by means of screw 
pins a, a, or by bolts or spikes, the shoes or blocks B, B, of oak, 
which constitute the rail-bearing — of the sleeper. When 
these blocks, which support the rail or the chair, as the case may be, 
become worn out, they can be readily removed, and replaced by new 
ones, without requiring the entire removal of the sleeper. 


Another advantage gained by using a sleeper of this construction | 


is a saving of ballast or road metal, as the surface between the rails 
may be made in a concave form in place of convex. The dotted line 
shows the contour of the ballast as usually laid, aud the full line 
represents the surface which it may be made to assume with the im- 
‘ae eg sleepers, such sleepers requiring a thinner covering of 
vallast than the existing ones. Figs. 3 and 4 represent respec- 
tively a side elevation and plan of the second modification 
of sleeper hereinbefore referred to. A, A, are two blocks o 
wood, which may be formed from old sleepers by using the sound 
parts only. These blocks are connected or tied together by metal 
levers or rods B, B, placed on each side of or on the upper 
and under surfaces of the blocks A to which they are united by bolts 
or long screws or spikes b,b. It is preferred, however, to emplo 

screws or spikes, as in that case the same length of screw or, pike wi 

answer equally well for sleepers of greater width than those for which 
they may have been originally intended. Fig. 3 also shows ‘he con- 
cave laying of the ballast between the rails. In Figs. 5 and 6 the 
blocks A, A, are made rather longer than is shown in the two figures 
last referred to, by which means the weight of the iron tie bars B will 
be diminished by the shortening of such bars. Figs. 7 and 8 represent 
a sleeper composed of two halves A, A, of an old sleeper, having 
their worn ends placed together, and their sound ends, which 
previously formed the middle of the old sleeper, placed outside to 
receive the rails or chairs. B, B, are the connecting bars which tie 
or splice the two halves of the sleeper together. Figs. 9 and 10 
—— the application of this invention to the triangular form of 
sleeper. 








Sovurwern or France Rawway.—(From our Ns Nore ha 
new network of this important undertaking will effect a junction 
next year with the Northern of Spain (which is at present doing its 
best to pierce the Pyrenees), and direct and unbroken railway 
communication will then be established between Paris and Madrid. 
This will certainly be an accomplished fact by the autumn of 1864. 
The expenditure of the Southern of France Congons last year upon 


its new lines amounted to £1,812,000, and upwards of £1,100,000 was | 


also laid out upon the old lines, the way being doubled between 
Bordeaux and Cette; while at Bordeaux more than two miles of 
railway have been laid down on the quays. Although the under- 
taking of the Southern of France Company has not by any means 
reached its full development at present, its earnings already exceed 
£30,000 per week, and it appears probable that by 1870 they 
will reach £50,000 per week. 


Tue nature of this invention, by 
Joseph Mosheimer, of Dolgelly, 
Wales, consists in combining in 
the same machine two principles 
of crushing and grinding quartz 
and other substances. First, the 
quartz or other substances is 
crushed by centrifugal force, and 
then it is ground fine by suitable 
grinding machinery. 

In reference to the first opera- 
tion, if a piece of rock or ore 
is let fall on to a hard surface 
from a given height, it will, in 
proportion to the height from 
which it has fallen, be more or 
less broken to pieces. Now if 
force be employed to throw a 
piece of quartz at, for instance, 
the velocity of 600ft. per minute 
against a solid piece of iron, such 
a blow is given to the quartz that 
it will be thrown back and shat- 
tered to pieces, and in course of 
time, if the blows are repeated, 
the quartz will be reduced to as 
fine a state as may be required; 
but in order that every particle 
which escapes reduction by this 
operation may be reduced to 
powder, there is placed under the 
crushing machine a grinder, which 
acts on the plan of a grinding 
mill. This grinder is constructed 
entirely of iron, and is kept cool 
by a continual stream of water 
which is made to pass through its 
centre, as shown in Fig. 1, which 
represents ‘a vertical section taken 
through the centre of the machine. 
Fig. 2 is a plan in section of the 
crushiog part of the machine ; 
and Fig. 3 is a plan in section of 
the grinder. It will be seen that 
the water enters the machine by 
the hollow shaft C, as indicated by 
the arrow, and fills all the empty 
spaces at N, N, inside the grinding 
surfaces, und is finally discharged 
at O, as shown by the arrows. 
The outside of the whole machine 
is also kept cool by water, sur- 
rounding the grinder in the hollow 
jacket P, P. The machine is set 
in motion in the following 
manner :— 

















MOSHEIMER’S MACHINERY FOR CRUSHING AND GRINDING QUARTZ, 











A is the driving shaft, on which 
is fixed the pulley B, which is 
driven by steam or other power; 
to the shaft A is fixed the bevel 
wheel 8, gearing above in the 
wheel S! fixed to the shaft C, and 
below in the wheel S? fixed to the hollow shaft T. The lower wings 
K, K, of the crusher, and the grinders L, L, L, are fixed to the shaft 
C, and revolve in one direction, while the hollow shaft T is turned 
in the opposite direction; to the lower end of the shaft T is 
fixed the rotating wheel or wings Q, Q, of the crusher. By this 
arrangement a double action of the wings K, K, and Q, Q, is pro- 
duced, for as the wings Q, Q, are placed above the wings K, K, and 
they run in opposite directions, if a piece of quartz be thrown by 
the lower wing it will be caught by the upper one and rebounded to 
the lower wing or on to the flat revolving plate U, on which the 
wings are fastened; and so on continually until the quartz is reduced 
fine enough: it is then discharged through the sieves R. 

The quartz to be crushed is introduced through the hopper G, and 
pee through the openiug g, from whence it falls to the revolving 

ottom plate U, and by the centrifugal motion of this plate all the 
particles are instantly carried to the outer part of the wings K, and 
then thrown against the fixed grooved sides H, or against the upper 
wings Q, Q, by which they are re-thrown in the opposite direction. 
On the revolving bottom plate U are placed several punched sheet 
iron screens or sieves, shown best in Fig. 3, through which the 
fine reduced quartz falls, and is conducted to the revolving grinders 
L, L, L, by passing between which and the stationary grinding 
surfaces, L', L!, L!, it will be ground as fine as may be required, 
and will then be discharged at the bottom through the openings I. 





| At the bottom of the grinder shaft is a set screw C!, furnished with 
| india-rubber plates, by which the grinders may be so set as to grind 
close and fine, and yet to have some elasticity. 








BOILER EXPLOSIONS. 


Ar the meeting of the British Association an important communi- 
cation on boiler explosions, from the Astronomer Royal, was read by 
Mr. P. Le Neve Foster :— 

“In considering the cause of the extensive mischief done by the 
bursting of a high-pressure steam boiler it is evident that the small 

| quantity of steam contained in the steam chamber has very little to 
| do with it. That steam may immediately produce the rupture, but 
as soon as the rupture is made and some steam escapes, and the 
| pressure on the water is diminished, a portion of the water is imme- 
| diately converted into steam at a slightly lower temperature and 
| lower pressure, and this in the same way is followed by other steam 
| at still lower temperature and pressure, and so on until the tempera- 
| ture is reduced to 212 deg. Fah. and the pressure to 0. Then there 
| remains in the boiler a portion of water at the boiling point, the 
other portion having gone off in the shape of steam, of continually 
| diminishing pressure. From this it is evident that the destructive 
| energy of the steam, when a certain pressure is shown by the steam- 
gauge, is proportional to the quantity of water in the boiler. By 
the assistance of Professor Miller, of Cambridge, Messrs. Ransome 
of Ipswich, and Mr. George Biddle, I have been able to obtain a re- 
sult which I believe to be worthy of every confidence. I will first 
| state, as the immediate result of Mr. Biddle’s experiments, that when 
there were in the boiler of a small locomotive twenty-two cubic feet 
of water, at the pressure of 60 Ib. to the square inch, and the fire was 
raked out and the steam was allowed gently to escape with perfect 
security against priming, the quantity of water which passed off 
before the pressure was reduced to 0 was 23 cubic feet, or one- 
eighth of the whole. In regard to the use made of Professor 
Miller’s theory, Professor Miller had succeeded in obtaining a 
numerical expression for the pressure of the steam at twelve diffe- 
rent measures of the volumes occupied by water and steam, which 


thus obtained an accurate numerical expression for the destructive 
energy of the steam. In regard to the use of General Didion’s ex- 
periments, giving the velocity of the ball in cannon of different sizes 
produced by different charges of powder, I have found which of 
these experiments exhibits the greatest energy per kilogramme of 

wder, and have adopted it in the comparison. The result is as 
ollows :—The destructive energy of leubic foot of water, at 60 lb. 
rg ed Square inch, is equal to the destructive energy of two 

nglish pounds of gunpowder in General Didion’s common experi- 





cannon. It cannot be doubted that much energy is lost in the 





expression I have succeeded in integrating accurately, and I have | 


ments, which were made, as I understand, with smooth-bored } 


| windage, some also from the circumstance that the propelling power 
ceases at the muzzle of the gun before all the energy is expended, and 
some from the coolness of the metal. If wesuppose that from allicauses 
one-half of the energy was lost, then we have this simple result:—The 
gauge pressure being 60 lb. per square inch, one cubic foot of water 
is as destructive as one pound of gunpowder. In one of Mr. 
Biddle’s experiments the steam valve was opened rather suddenly, 
and the steam escaped instantly with a report like that of a heavy 
piece of ordnance. This is not to be wondered at, for it appears 
from the comparison that the effect was the same as that of firing a 
cannon with a charge of 441b. of gunpowder.” 
| Mr. William Fairbairn recommended the Newcastle people to 
follow the example of Manchester, and form an association for the 
prevention of the sad catastrophes which happened from boiler 
explosions by a system of inspection. The Manchester association 
had been of immense value, and had, no doubt, saved many lives. 








Tue Tetecrara Act.—The Act passed on the day of the proroga- 
tion to regulate the exercise of powers under special Acts 
for the construction and maintenance of telegraphs, has been 
printed. It contains as many as 53 sections. Before a company 
proceeds to place a telegraph over, along, or across a street, not 
being a street in the metropolis or in a‘ city, or a public road, or to 
place posts, they are to publish a notice that they have got the consent 
of the body having the control of the street, and leave notice at the 
dwelling-houses, and are not to place the telegraph uutil after twenty - 
one days’ notice, during which time objections can be made to the 
Board of Trade. If any person in the employ of a company wilfully 
or negligently omits or delays to transmit or deliver any message, 
or by any wilful or negligent act or omission prevents or delays 
the transmission or delivery of any message, or improperly divulges 
to any person the purport of any message, he may for every such 
offence be liable to a penalty not exceeding £20. All messages on 
her Majesty’s service are to have priority, and on the request of the 
Board of Trade a telegraph is by a company to be placed for the ex- 
clusive use of her Majesty. The Act further provides that in case 
of an emergency telegraphs may be taken possession of for her 
Majesty service by a warraut from the Secretary of State. The 
warrant is only to be in force one week, but successive warrants 
may be issued. The Treasury in such a case is to pay the company 
for the loss sustained. A company may be proceeded against by the 
law officers of the Crown on a certificate from the Board of Trade 
that any provision of the Act bas not been complied with, or that 
compliance would be for the public advantage. 

Trarric Returns —The traflic receipts of railways in the United 
Kingdom amounted, for the week ending the 22nd of August, on 
10,882 miles, to £642,048, and for the corresponding week of last 
year, on 10,428 miles, to £630,362, showing an increase of 454 miles, 
and of £11,686 in the receipts. The gross receipts on the following 
15 railways amounted, in the aggregate, on 7,663 miles, to £513,580, 
and for the corresponding week of 1862, on 7,397 miles, to £512,523, 
showing an increase of 266 miles, and of £1,057 in the receipts. 
The increase on the Caledonian amounted to £851; on the Great 
Southern and Western to £1,034; on the Great Eastern to £305; 
on the Lancashire and Yorkshire to £2,515; on the London and 
North-Western to £504 ; on the Mauchester, Sheffield, and Lincoln- 
shire, to £755; on the Midland to £263; on the North British to 
£914; on the North-Eastern and Stockton and Darlington to 
£2,902; and on the South-Eastern to £1,112; total, £11,155. But 
| from this must be deducted £1,193, the decrease on the Great 
| Northern; £4,249 on the Great Western; £1,640 on the London, 
| Brighton, and South Coast; £3,016 on the London and South- 
Western; together, £10,098, leaving the increase, as above, £1,157. 
The goods and mineral traffic on those lines amounted to £229,837, 
and for the corresponding week of 1852 to £221,771, showing an 
increase of £8,066. The receipts for passengers, parcels, &c., 
amounted to £283,743, against £290,752, showing a decrease of 
£7,009, the comparison being with an International Exhibition week 
of last year. The traffic receipts on 63 other lines amounted, on 
3,219 miles, to £128,468, and for the corresponding week of last year, 
on 3,031 miles, to £117,839, showing an increase of 188 miles, and 
of £10,629 in the receipts. The total receipts of the past week show 
a decrease of £10,607, ..; compared with those of the preceding week, 
ending the 15th inst. 
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BATH’S OMNIBUSES AND CARRIAGES FOR RAILS OR ROADS. | 
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TursE improvements, by J. P. Bath, of Aigburth, near Liverpool, 
have for their object a simple arrangement, whereby omnibuses and 
other like vehicles are rendered equally available for travelling upon 
rail or tram ways, or common high roads, and consist in 
suspending by joints to the under side of the “fore carriage ” 
two short pendulous arms, to the lower ends of which are 
attached axletrees running parallel with the main axletree on the 
outside of these arms, and carrying. thereon vertical revolving face 
plates, to the front of each of which is secured a disc, annular 
ring, or wheel, which, extending a short distance beyond the 
ordinary running wheels, acts as a flange for keeping the bearing 
wheels on the rails. The inner ends of the axletrees on the inside 
of the pendulous arms, the patentee prefers, for the sake of strength, 
to bend upwards, and attach them to the centre of the main axletree 
by a suitable joint or joints. When the guides are in use they are 
held in position by india-rubber or helical springs, attached on each 
side to the lower end of the pendulous arms, and to the ends of 
cross beams or arms extending across the main axletree. When the 
carriage is required to run on the ordinary road the guides are drawn 
up (by preference, in a backward direction) by means of a “ bridle 
chain ” or cord, and small windlass worked by the driver. 

Fig. 1 is a side elevation of an omnibus, seen with the off fore 
wheel removed to exhibit the improvements ; and Fig. 2 is a vertical 
cross section of the same, without the off fore wheel removed; Fig.3 is 
an enlarged partial elevation of the fore carriage; and Fig. 4a partial 
side elevation, showing one of the guide wheels, fore spring, and a 
portion of the rear check chain. 

A, body of the omnibus; B and B', the running wheels of the 
fore carriage which are mounted on C the axle arms of D the axle- 
tree, which is fitted with the ordinary lock plate turning on a 
“perch bolt;” E and E!, the pendulous axles, on the arms of which 








revolve F and F' the sleeved guide“wheels,f{which are held in 
position by washers formed with octagonal, or otherwise suitably 
shaped holes, which fit on to the outer ends of the axle arms, and 
are secured thereto by nuts on the ends of the axle arms, and the 
whole are covered by a cap screwed into the face of the centre of 
the guide wheels. G, cross beam, connected to the lower side of the 
axle of the fore running wheels by the straps g, and H, bolts on 
which the pendulous axles swing; I, rigid horizontal arms, 
extending forward from the cross beam G, and to which are 
attached K, india-rubber springs, attached to the pendulous axles by 
L straps and link eye; M, a bridle chain attached to the rear of the 
pendulous arms, and passing over N, a pulley wheel fitted into a 
mortice formed in P a lever arm, jointed to the bottom of the 
carriage body, and which is jointed at its lower end to Q a link rod, 
which is jointed to R, a horizontal draw rod, working through 
suitable glands, and which is formed with a screw on its outer or 
rear end, which works through a female screw formed in the nave 
of S, an actuating wheel for working the guide gear; T, a rod 
jointed to the bottom of the body of the carriages, and the front of 
which is formed with or has attached to it a bolt or clip, which locks 
the fore carriage, and prevents its turning on the “ perch bolt,” and 
is connected to the jointed lever P by U a horizontal link rod. 

It will be seen that, should the guide wheels meet with any ob- 
struction in their path, the india-rubber or other springs attached to 
the front of their pendulous axles will yield, and allow the guide 
wheels to pass backwards and upwards until the wheels have passed 
over the obstacle, when they will immediately be drawn forward 
again to their proper position as guide wheels. And when it is re- 
quired to move the guide wheels out of action it can be done with the 
greatest facility, by merely turning round the actuating wheel § at 
the rear of the carriage. 


GUILD’S MACHINERY FOR BREAKING AND CLEANING FLAX. 


Tus invention, by Alexander 
Guild, of Dundee, relates to a novel 
arrangement of driving gear for 
operating the nipping rollers of 
machines intended to be employed 
i: the breaking and cleaning of 
ilax, hemp, and other fibre-yielding 
plants. In the class of machine 
to which the invention applies, 7... -- 
the woody portions of the material 
under treatment are broken by 
passing under the crushing action 
of fluted rollers, and the broken 
fragments are loosened from the 
fibres bya rubbing action obtained 
by driving the rollers alternately 
in opposite directions, but in such 
manner as to produce a progres- 
sive motion of the fibres through 
the machine. 

Fig. 1 shows the improved 
machine in side elevation; Fig. 2 
isa plan view of the same; and 
Fig. 3 is a longitudinal section 
taken in the line 1, 2, of Fig 2. 

a, a*, are two pairs of fluted 
rollers, but these may vary in 
number as thought desirable. The 
axles of the lower rollers a turn 
in fixed boxes in the side frames of 
the machine. ‘To one end of each 
axle is keyed a cogged pinion b. 
These pinious gear into and are 
driven by a spur wheel c mounted 
ona stud axle carried by one of 
the side frames. Suspended from 
the boss of this wheel is a vibrating 
arm d, which is coupled by a 
connecting rod or bar e to the 
crank pin f of a disc, which is 
carried by the driving shaft g of 
the machine, As the driving shaft 
g rotates it will impart a backward 
und forward motion to the cop- 
necting rod or bar e, which if 
transmitted through the spur 
wheel ¢ and pinions }, b, to the 
rollers a;a, would give them a reciprocating axial motion alternately, 
and toan equal amount in opposite directions. In order, however, to 
convert this reciprocating motion into a progressive motion, and 
thus not merely to crush and clean the fibres submitted to the | 
rollers, but to deliver them out of the machine, the following meansis | 
employed for making their forward axial motion greater than their | 
backward motion. A is aspur pinion keyed on to the crank pin /; | 
and gearing into and driving a train of wheels i, i*, which are | 
carried by stud axles projecting from the side of the connecting rod | 
or bar e before mentioned. The wheel i* has for its axle the pin | 
that couples the connecting rod or ber e with the vibrating arm d. 
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A pinion k, keyed to the axle of this wheel, gears into the spar 
wheel c, and thus at every revolution of the crank shaft g not only 
are the rollers a, a*, driven alternately backwards and forwards by 
the throw of the crank, Lut an axial motion due to the action of the 
spur pinion A on the train of wheels i, i*, is imparted to the wheel c: 
in the direction of the arrow, whereby a progressive motion through 
the machine will be ensured to the fibres. 
The fibrous material to be treated, whether it be flax, or hemp, or 
ap omey agave, or other foreign plant, is fed to the fluted rollers 
y hand from a table /, and the upper rollers being properly weighted 
their ribs will press the fibres into the indentations of the lower 








rollers, and vice versa, thereby breaking up the loose or woody 
portion, which by the to-and-fro motion of the rollers is shaken out 
or separated from the fibres, thereby leaving them ready for fine 
scutching. This machine may also be beneficially employed as a 
softener for hemp and jute after those materials have undergone, the 
breaking and cleaning operation. 








GRAY’S WRINGING MACHINES. 


Tuis invention, by C. E. Gray, of Great Suffolk-street, Borough, 
relates to two improved forms of construction of rs machines. 
One form of construction consists of two galvanised iron brackets 
screwed toa piece of wood; the upper end of each bracket has a 
vertical slot or opening formed through it to receive the end of a 
short bent lever, the lever fitting loosely in a vertical groove in the 
bracket. The lower end of the bent lever may work either on a fixed 
fulcrum of the ordinary kind or on a loose rolling fulcrum, 
or the top of the bent lever may work on a loose rolling fulcrum 
formed by the slot at top of the brackets, and be provided with an 
elastic cushion for the end of the bent lever to press against; or the 
elastic cushion may be adapted to the bracket in such a manner that 
the lower end of the bent lever may press against it, and when this 
arrangement is used, the top of the bent lever is not rigidly fixed to 
the slot in the top of the bracket. The two brackets and levers thus 
arranged respectively support the ends of the axes or spindles of two 
cylindrical rollers, covered by preference with india-rubber, the 
lower roller being supported by the brackets and the upper roller by 
the bent levers, a winch handle being fixed on the spindle 
of the lower roller for imparting rotary motion thereto as 
usually practised. The upper roller moves outwards as the 
articles to be wrung or squeezed pass between the rollers, the 
elastic cushions causing sufficient pressure to express the liquid from 
the articles as they are between the rollers. The above 
machine may be fixed to a tub or washing machine by any conve- 
nient means. 


Fic.2. 





We may now describe the other form of construction of wringing 
machine, already referred to, which consists of two hollow standards 
or tubes of metal, having each a flange for fixing them to a 
piece of wood. Each tube is fitted with two brass or other 
metal bushes; the lowermost bush has a hole drilled hori- 
zontally through it, and the standard in which it is placed. 
Each standard thus fitted supports a roller covered, by preference, 
with india-rubber; immediately over this roller another similar 
roller is placed, and connected to the standards by the axis of the 
roller fitting into holes in bushes. In each standard these bushes 
are loose in the standards, and there is a slot formed in the standards 
for the axis of the roller to move up and down with the bushes. 
At the top of each of the upper bushes a cushion of india-rubber is 
placed, and kept in forced contact therewith by a cap screwed on to 
the top of each standard; by these means the pressure on the upper 
roller may be easily regulated, as desired. These rollers may be 
worked by a winch handle, 

Fig. 1 represents a top plan of the simplest and best mode of con- 
structing a wringing machine according to the invention ; Fig, 2 is 
a side, and Fig. 3 an end elevation of thesame; Fiz. 4shows a plan, 
and Fig. 5 a side view of the apparatus for fastening the wringing 
machine to a washing tub or pail in the manner exhibited at Fig. 6. 

A is a frame or piece of wood, to which are screwed the galvanised 
iron brackets B, B', of a peculiar shape. A slot C is made in the 
curved part D, which forms a loose rolling fulcrum in each bracket 
for the bentlevers E, E', At the upper part of the slot the metal is 
formed with a knife edge, against which presses the short arm of the 
levers E, E'. In the centre of the brackets are cast two feathers 
or guide pieces F, F', which form a groove for the long 
arm of the levers to work in. Between these two brackets are 
placed the rollers G, G', made of vulcanised india-rubber or other 
suitable elastic material; H, H', are strong vulcanised india-rubber 
rings placed over the ends of the levers and brackets, by which means 
great pressure is exerted by the upper roller upon the lower roller; 
the axis of the lower roller is provided with a winch handle I 
for working the machine. hen it is required to use this 
improved wringing machine it is placed on any convenient part of 
the top of a washing tub or vessel I’, and is held firmly down on the 
vessel by a rope J of a suitable length, and having a knot at each 
end; this rope is attached to the tightening frame or apparatus 
(Figs. 4 and 5) which is placed under the bottom of the tub or vessel 
l', as shown at Fig. 6, and when in that position the rope J is placed 
over one of the curved notches J! of the hinged lever K, and the 
latter upon being pressed downwards firmly secures the wringing 
machine to the washing tub or vessel I'. The material to be wrung 
is taken out of the water or liquid, and placed between the rollers, 
and when the lower roller G! is made to revolve by the winch 
handle J, the materialis quickly drawn between the rollers, and thus 
becomes well wrung without injuring its texture. 





Tue Worverins.—Her Majesty's ship Wolverine, to carry an 
armament of 21 guns, was launched on Saturday at Woolwich. Her 
keel was laid down in the spring of 1859, and the work was ina 
forward state, but the hands having been withdrawn, her completion 
was delayed over two years, in order to bring forward the Caledonia, 
iron-cased ship. The work was resumed about two months ago, 
under orders to clear her from the stocks, and prepare her for imme- 
diate service. The vessel glided down the way at the first move- 
ment of her screw, and the arrangements, under the superintendence 
of Mr. Turner, the master shipwright, were carried out with 
remarkable precision. ‘The Wolverine on gaining the river pre- 
sented a most elegant appearance, and was readily pronounced to be 
one of the most beautiful screw corvettes afloat. Her principal 
dimensions are—length over all, 253ft. lin. ; length between perpen- 
diculars, 225ft. ; length of keel for tonnage, 196it.; breadth extreme, 
40ft. 9in.; ditto for tonnage 40ft. 5in.; ditto moulded, 39ft. Yin. ; 
depth in hold, 24ft. 4in. ; burthen in tons, 1,708 5-94; horse-power, 
400. On gaining the river she was brought to by a couple of steam 
tugs, and was moored alongside the Salzette bulk, where she was 
examined and proved to be perfectly water tight. Her draught of 
water (when she had about 30 tons on board), was found to be 16ft 


aft. and 9ft. forward. She will be brought forward for the first’ 


‘class steam reserve. 
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THE WATER SUPPLY OF PARIS. 
Tne constantly increasing size of Paris, the augmentation in the 
extent of its gardens and plantations, and the greater superficies of 
street, road, and boulevard, it is now deemed necessary to watcr in 
dry weather, obviously implies an increased consumption of water, 
for which it is urgent that the municipal authorities should provide. 
The subject is one upou which a good deal has of late been written 
in the newspapers and in pamphlets, and its importance is all the 
more pressing because it appears that for a long time past the supply 
of water in Paris has been “ than was necessary to satisfy all the 
demands of health and cleanliness, and far less than that enjoyed by 
most other European capitals. A recent writer on the subject cal- 
culates that the total supply of water to Paris is hardly 90 litres (a 
litre is equal to 1°760 English pint) per inhabitant daily; that is to 
say, six times less than to the inhabitant of Marseilles, seven times 
less than to the inhabitant of New York, twelve times less than to 
the inhabitant of Rome. Old Paris was built at the bottom of a 
chalky basin, up the sides of which it has been constantly climbing. 
Within its new barrier, the fortifications, are 7,800 hectares of 
ground, or more than 16,000 acres. According to the last 
census its inhabitants are 1,600,000. Converging towards it, 
and running around it, numerous railways and canals com- 
bine to supply its enormous consumption of all imaginable 
things. The Seine, but a slender stream for so great a city, 
flows lazily through its heart, and afterwards meanders, in many 
bends and folds, through its pleasant environs as if reluctant to leave 
the greatest ornament of her banks. The annual consumption of 
Paris is of course prodigious; everything abounds in this centre of 
gaiety and pleasure. For 30 leagues around the country contributes 
to the supply of its wants; from the south the railways bring fruit 
and much of the finest poultry, from the various seaports immense 
supplies of fish. ‘he canal and river boats bring wine, wood, iron, 
and other heavy merchandise; stone for building is plentiful in the 
quarries of Paris itself. There is lack but of one thing—the most 
precious, the most indispensable of all—and that one thing is water. 
‘the Seine is there, certainly; but it can afford but a small portion of 
what is needed. Besides that a very costly machinery would be 
necessary to raise 200,000 cubic metres of water daily to all the eleva- 
tions of the city; it has been proved by men of science that if such a 
quantity of water were taken from it the current would no longer have 
sufficient strength to carry off the drainage from the sewers All 
that is taken, therefore, is about 40,000 cubic metres, which is used 
filtered (a very expensive process) for drinking, and in the houses. 
The Canal de 'Oureq affords 108,000 metres for other purposes. It 
was hoped at one time that the Artesian wells would be a great 
resource, but their yield is uncertain and intermittent, and they 
reckon for little. The well at Passy is barely suflicient to supply 
the Bois de Boulogne. Of course a large quantity of water 
is required to wash out the contents of the sewers into the Seine, just 
us it is necessary tu leave the river a sufficient water power to carry 
the drainage away. In short, the water borrowed from that river 
and from the Oureq canal forms the sole supply of the capital. 
Tie chalky character of the soil of the basin in which Paris stands 
rou ers the springs that rise there unwholesome for drinking pur- 
pores, and hence the necessity of incurring the expense of filtering 
the Seine water, which, even when it has undergone that process, 
is by no means of first-rate quality. After a great deai of labour on 
the part of the Prefect of the Seine Department, after many commis- 
sions have sat and many reports been made, it has been decided to 
substitute for the water of the Seine that of two streams, the Dhuis 
and the Surmelin, which is to be made to flow to Paris from a dis- 
tance of 139 kilometres. For further wants there are kept in 
reserve 60,000 cubic metres from another stream, the Somme-Soude, 
but that would require works along an extent of 252 kilometres. 
‘There was talk of making adiversion from the Loire by means of a 
canal 175 kilometres in length, which would have supplied half a 
million of cubic metres a day, but this was abandoned, partly on 
account of difliculties and experse, and partly in consequence of the 
opposition made by the people dwelling on the banks of that river. 
Of course every attempt to divert streams for the use of Paris excites 
discontent somewhere or other, As soon as the works are completed 
which are required in order to bring the waters of the Dhuis and 
Surmelin to Paris, the quantity now derived from the Seine for the 
use of the houses will be applied to purposes of general utility and 
cleanliness. ‘Che 148,000 eubie metres of water, which now con- 
stitutes the whole supply of Paris, is estimated to be quite 100,000 
metres less than this capital ought to have. Only two-fifths of this 
deficiency is to be supplied by the works now in progress ; the great 
question is—whence is the rest to come? It is very costly to divert 
streams from a great distance. One writer on the subject has pro- 
posed to get water from the Seine at a moderatedistance below Paris. 
Owing to the twists and turns the river makes in that part of its 
course, the water might be brought over a short distance from a very 
considerable one down the stream, which in the interval would have 
conipletely diluted the drainage of Paris. This water would not be 
used for drinking 
Paris earnestly demands more water—the more earnestly that it has 
not yet recovered its usual compexion, or ceased to perspire from the 
effects of the lateintense heat. It is warm weather still; although there 
has been a good deal of rain within the last few days and the day was 
sunless, the thermometer stood at 73 deg. at half-past 2. But one feels 
delightfully cool by contrast with the temperature of 20 andeven nearly 
30 deg. higher which we endured in the earlier portion of the month. 
Scorched as it lately was, Paris would fain have laved itself in an 
abundance of water, would gladly have seen the kennels running all 
day, and the water cart perpetually at work. Instead of that, Paris 
had to swallow a vast deal of hot dust. Amid the many great 
things that have been done for Paris under the present reign, the 
hydraulic department has undeniably been somewhat neglected. 
Varis has been plenteously supplied with light and air, but it has not 
enough water. A Paris journal lately stated positively, and doubt- 
less with perfect truth, that the scarcity of monumental fountains 
here is due to the deficiency of water. It may with great reason ba 
insisted upon that it is at least as necessary to have water plentifully 
distributed through the houses of Paris, and especially to that top- 
most story in which poor people live, as to have gas illuminating all 
the staircases and conveyed into a vast number of the apartments. 
It was probably the scarcity of water that first led to the Parisian 
practice of waxing floors and stairs instead of washing ther; and 
the Englishman newly come to Paris is speedily apprised by she un- 
comfortably small dimensions of his basin and ewer that h» is no 
Jouger in a land where profuse ablution is encouraged by an 
abundance of the refreshing element. 





ON THE CORNISH METHODS OF DRAWING 
STUFF, 

Tue following translation from a work by M. Moissenet, appears 
in the Mining Magazine :— 

Coal.—Coal is the heaviest item in the cost of drawing, so that the 
Cornish engineers are justified in constructing (as they do) their 
engines with special regard to the economy of fuel. ‘The general 
opinion is that, in this respect, a comparative perfection has been 
attained, and it is scarcely possible to controvert this view. 

The effective power of an engine, with respect to the coal con- 
sumed, taking its working as a whole, is called its duty; which, as 
is well known, is calculated by the number of millions of pounds 
avoirdupois raised one foot high by the combustion of 1 ewt. of coal, 
In the case of pumping-engines, the duty is calculated by assuming 
the — of water to be equal to the volume described by the 
plunger-poles; and with winding-engines it is also arrived at by 
assuming the weight of the ore drawn to be equal to the number of 
skips or kibbles multiplied by the mean charge. 

But this system of calculation easily Jeads to error by the general 
tendency that exists to exaggerate the estimate of this charge—so 
that it seems to me that the duty cannot be arrived at with any 
degree of certainty except 4 observations spread over a long period 
of working. The reader will judge of this by a comparison between 





the figures of the following table, which are founded on the details 
of yearly cost at several mines already particularised, and those 
which are given further on extracted from the Reporter. 


Calculated Duty of Winding Engines. 











Number} ’ 
Mines. Dates. of Mode of drawing. Duty. 
j engines | 
A. Doleoath +. 1855 | 2 | Chains and kibbles.. 5,674,854 
B. United Mines | 1855 1 | Flat ropes and skips 7,372,800 
C, Carnbrea ..| 1857 | 6 | Chains and kibbles.. 3,665,454 
D. * os 1860 | 5 | Fiat ropes and skips 4,830,745 
3 Levant .. .. . hg 1 | ” ” Sacy 600 
a 9 90 00 WOU, J 1 7 ot 2,217,6 
J. South Frances Oct.,2861| 1} | Wire ropes and skips 2 3'544’g80 


Average, including FandJ .. .. «e + 5,343,650 


Mr. W. Browne gives the following as the respective duties of the 
engines enumerated in the first part, section 3 (Mining and Smelting 
Magazine, vol. iv., p. 21), which it will be seen are very much 
higher, aud which may fairly be set down as an exaggeration :— 


Engines. Duty. 
Edgecomb’s 26 « «2 «oe «+ «+ 274 millions. 
eee ae 
DOWN oc se 0s te cc ce os HY 9 
Meredith's .. ce co co of oe 98 a 
Gasthow's .. cc co ce co oo 107 ae 
ye ce ce te se ce te co WO 2 
Trathen’s .2 .. oo vee ee 


Average for July, 1857 .. 18°8 > 


The same reporter gives the mean duty of twelve engines work- 
ing in 1856 at 15°6. In comparison with these figures we may 
place a few analogous ones arrived at by other engineers in various 
localities. 

Monsieur Ponson (Exploitation de la houille, T. IIL, pp. 355, 356) 
takes as the measure of the effective power, the number of kilo- 
grammes raised 100 metres (K!°) by the combustion of one 
kilogramme of coal. He has collected together the results of several 
observations which I reproduce—converting the result into duty :— 





Observers. | Klvo Duty. 
Tredgold— 
Effective power considered as a maximum ., | 210 
Coombes | 
Experiments at Valenciennes previous to 1824 | 210 


7,716,674 
7,716,674 





Coal of inferior quality .. .. 2 «s «- | 220 8,034,135 

stalin 310 11,391,281 

Better fuel 1c co ce ce ce te oe } 320 11,758,742 
Godin— 

Observation on 14 Belgian engines ¢ Minimum | 127 4,666,751 

winding from an average depth } Maximum | 283 10,399, 168 

of from 60fms. to200fms. .. ( Average 180 6,614,292 





The average of the fourteen Belgian enginesisa little greater than 
the duty of &,343,650 deduced from the examples taken in the table 
given above, which would be equal to 143 K!°° against 180 K1% ; 
but if we adopt the duties given by the Reporter, we should have an 
average of 18°8 millions—more than 500 K!°*—and Edgecomb’s en- 
gines would reach 750 K!°, If such results were really attained, 
every country should at once hasten to provide themselves with 
engines from Cornwall! Fortunately it is not necessary to put 
forward such exaggerated statements in order to prove the intrinsic 
merits of the Cornish engine as an economical motive power. I 
estimate the average duty of the Cornish winding: engines at 5°5 
millions duty = to 150 K', 

If we compare the conditions that obtain in the inclined and 
elbowed shafts, where chains are constantly used, where there is 
frequently an intermittent working, and where the drawing is from 
various depths—with the conditions of winding in coal mines, in 
Belgium or elsewhere, it will be readily admitted that the 150 K100 
(54 millions duty) shown by the Cornish engines, demonstrate their 
economical superiority, even taking into account the quality of the 
Welsh coal which they employ. 

But however excellent the motive engines may be—and they cer- 
tainly are good—the definite results, in the quantity of coal burned, 
may yet beextremely unsatisfactory. Andthisis assuredly thecase, if 
we compare the duty attained by the pumping engines in the same 
county. We shall certainly not be very far from the truth in taking 
55 millions as the average duty of the latter, against 4} millions for 
winding engines; so that the lifting of a given weight of water 
only requires one-tenth of the coal required to lift the same we ght of 


re. 

Tallow, Oil, Hemp, §c.—The consumption of accessory materials 
varies considerably according to the state of repair of the engines. 
These materials consist of hemp, engine-shag, &c., used for packing 
the pistons, valves, and joints; tallow, oil, and patent grease for 
lubricating the various parts of the engine, together with the out-of- 
door apparatus, and the axles of the skips; and lastly, candles for 
the use of the night cores, 

With the prices of materials and the mode of working adopted in 
Cornwall, the cost of these represents, on an average, from ten to 
twelve per cent. of that of the coal. ‘Lhe following table, referring 
to the six Carn Brea engines, may suffice to give an idea of the 
influence of the condition of the engines, and of their discontinuity 
of working. It will be seen that the suspension of the working 
diminishes but little the monthly cost, which is far from being 
reduced in proportion to the stoppages. 
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This shows a total consumption for the year, for the six engines, 
of— 


Saad 
Con GOP RONE: ac. cc cs co os os TH OO 
Oil, 5S gallons 2. we os of of of 1312 0 
Tallow, 7} cwt. .. «0 sc c¢ o 52 8 O 
Hemp and shag, 920 lb... .. «» « 1110 0 
Candies, S80Ib... ce os co cf of IL FO 


Total... .. «oe co oe ee 85512 0 

Engineers.—T he persons connected with the working of an engine 
are:—An engineer, a working engineer, an engine-man, tenders 
wheeling coals and ashes. All are paid by the month; the engineers 
being classed among the agents, and the others among the surface 
labourers. The engine men entail the greatest amount of cost, and 
are alone included in the details of the cost of drawing ; their wages 
vary with the locality and the work they have to do, but it always 
includes the attendance on the boilers as well as on the engine itself, 

Where the working is continuous it is necessary to have cores 
of eight hours, as in the case of the miners, or three men for each 
engine. lf the working is for sixteen hours out ot the twenty-four, 
two men suffice: and if the working is for twelve hours only, 
whether with a whim or a stamping engine, there is only one engi- 
neer at rather higher wages. The pumpipvg engines, which work 
slowly and continuously, require less attention than winding 
engines, and the engine-men are, consequently, paid less. The ordi- 
nary wages of a working engineer is £3 per month, but it varies 
from £2 15s. to £3 10s., exclusive of extra work which is occasionally 
paid for cleaning the engine and boilers ; this payment is about 6s. 
for an engine and 7s. for a boiler. 

The system of task work, which is so admirably organised in the 
Cornish mines, has sometimes been applied to the working of en- 
gines; and the following example of this system, applied to the two 
principal shafts at Dolcoath, may be regarded with interest :— 
Account of drawing done by contract, during the month of July, 1858; 

being a 5-weeks month, of thirty working days.—Coul paid for at 

2s. per ton, and candles ut 9d. per lb. 
Gozzan WuiM. 
Average depth, 270 fathoms, 


OLD Sump Wurm, 
Average depth, 260 fathoms. 





Price per 100 kibbles, 16s. Price per 100 kibbles, 15s, 6d. 
Ss «4, ™ on £sd 

Drawn 3.179 kibbles _ on rawn 3,528 kibbles, with) ,- ,. 
extra wotk «« oc fo! 21 extra work .. Pe } 27 13 10 


Deduct, coal 24 tons, can- | Deduct, coal 235° tons, ‘. 
dies 10lb. 1. «. fu 15 6) candles 101b. oe ee bi 2s 


Balance for3men.. 11 3 7 Balance for3men.. 10 4 4 
Wages perman .. 3 14 63 Wages perman .. 3 814 
For the year 1855, at the same mine, the total of £226 16s. at the 
two shafts represents an average wages of £3 33. per man per month. 
The tenders, wheeling coal and ashes, get from £1 to £1 15s. per 
month, and one generally suffices for four or five engines; when, 
however, the working at Doleoath was very brisk, as in 1858, there 
were three tenders employed, at a monthly cost of £4 10s., wheeling 
from seventeen engine-men. The wages of the engine-men on 
large mines may be estimated at from 7 to 8 per cent.; and several 
of the largest mines likewise employ a working engineer, at from 
£4 to £5 per month, who attends to the more simple and urgent 
repairs of the engines and machinery; who, in fact, acts as a kind 
of resident foreman under the direction of the engineer of the mine. 
Sometimes this post is occupied by one of the underground agents ; 
indeed, I have met several men who united both professions with 
equal skill, and who seemed to me by no means the least efficient as 
engineers, even in this county, where speciality is the base of all 
organisations. 

One of the most remarkable of these specialities is the class of 
engineers, who by their magnificent pumping engines have esta- 
blished such a wide-spread reputation. They have, almost all, 
a large experience and av extensive practice; and several have, 
joined to this, a sound theoretical knowledge. Their posi- 
tion, with respect to the mines, may be compared to tha 
of architects in a town; they live in the principal centres 
and group round them a business extending many miles. 
They are usually paid at the rate of 10s. per month 
per engine. If there is but one engine, they pay one 
or two visits per month; but if there are several their visits 
are more frequent. I kuow, however, the case of two mines, at 
each of which the engineer is paid £4 per month, although in tho 
one there are twelve old engines to attend to, while in the other 
there are but four comparatively new ones ;* so that the payment of 
engineers by no means follows any very fixed rule. Still it is not 
an item to be neglected in estimating the cost of drawing, for it may 
amount to as much as £1 or £2 per month, for engineer and working 
engineer, and would thus equal from 8 to 17 per cent. of the wages 
of the engiue-men. Adding this to the cost of the engine-men, the 
whole cost under this head will be increased from 15 to 25 per cent. 

The labour at the engine, when the drawing is continuous, is a 
dead cost, independent of the conditions of working; but of course 
it is the heavier, per ton drawn, in proportion as the production is 
less. I have collected together in the following table the cost per 
month at the several engines I have already mentioned—discritni- 
nating the proportion of cost due to the consumption of materials, 
and that due to the labour of the engine-men :— 


Monthly Cost of Winding Engines—Materials and Labour. 























a 5 | | United | South 
| eo . 

Name ofmine .. |Dolcoath. Mines, Levant. Carn Brea. Frances. 

No. of Engines .. |Avge. of 2 1 1 Avge. of 5 1 

Date eo ve ee | | 1855 1855 1862 1860 Oct. 1861 
| ae — 

Working se o Continuous. Discontinuous. 
lendjf£na£and)£ 84/6 % a 

> aera. oe A me eee ee Oe oe oe ee 8 9 0 

Tallow, hemp, &c. | 13 0 8 0 0 20 0 SS @ 1l 0 

Engine-men.. ..| 9 9 0} 90 0 610 0} 410 4} 710 0 











Totals .. .. | 2918 6/45 0 0 3510 0,19 0 5\17 9 0 
| Ratio (or percentage) of Total Cost. 
| Coal ses 71 =#«| «697 | 45-4 
Tallow, hemp, &c 55 66 | 86 
Engine-men .. .«. | Ist | 237 | 43°0 
Totals.. .. «| 00 | ov 109°0 100°0 100°0 


* The Cornish engineers are paid for the designs and drawings of engines 
at the rate of one guinea per inch of cylinder; and at a somewhat similar 
rate for designs for stamps, crushers, and other mining machiuery. 


TRANSATLANTIC SteAMERS.\—Sir Cusack Roney, at the recent 
meeting of the West Cork Railway shareholders, gave the following 
interesting particulars respecting transatlantic steam communication. 
The total number of steamers per annum now leaving Europe for 
North America is 396. Of these 294 sail from Liverpool, 38 from 


| Glasgow, 26 from Hamburg, 26 from Bremen, and 12 from Havre. 
| Of the 294 which sail from Liverpool 216 (including in this number 


the Great Eastern) call at Queenstown, and of the 38 that sail from 
Glasgow 26 call at Queenstown, making the total number that call at 
that port 242. 52 steamers sailing from Liverpool call at 
Londonderry, and 26 at Galway, for Galway has already ceased to 
be a terminal port, and is now only a port of call. It will be thus 
seen that every steamer sailing from Liverpool calls at an Irish port, 
and that nearly two-thirds of them call at Queenstown. 12 of the 
steamers sailing from Glasgow do not call at any port. The 26 
vessels from Hamburg, the 26 from Bremen, and the 12 from 
Havre call at Southampton. Each departure of a steamer is counte 
as a steamer, although the same vessel may make eight or ten depar- 
tures yearly. 
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THE MANUFACTURE OF GLASS. 


THs following is an abstract of a paper read by Mr. Pattenson 
before the British Association :— 

Blown plate glass, which was the great original of the art in all 
countries, depended entirely in its manipulation on the strength of 
Inne and dexterity of muscle of the individual operator, whose chef 
decurre was about 4{t. long and about 2}it. wide, whereas the cast 
plate is made by the co-operative effort of twenty men, who move 
from the furnace the crucible in which the material is melted, and 
by ineans of powerful machinery roll it into a plane of any required 
dimensions. The record of the daily manufacture of blown plate 


glass at South Shields, in 1750, is still extant, and affords a curious | 


proof of the infancy of the art, and of the difficulties of the operator. 
Up to the year 1845 the return of the Excise duty shows that there 
was no more plate glass made at South Shields than any other 
manufactory in the kingdom. In that year the Excise duty on glass 
was abrogated, and in consequence the produce of this manufactory 
has been quadrupled. Previous to 1845 the quantity of unpolished plate 
glass blown and cast at South Shields was 312,000ft. per annum. 
Now its capability of produce is 1,240,000ft. per annum. A new 
kind of plate glass, called rolled plate, has been for some time 
manufactured at Sunderland by the spirited tirm of Messrs. Hartley 
and Co. ‘he invention is due to Mr. James Hartley, who has the 
honour of establishing a vew oranch of manufacture of great public 
utility. This new article somewhat resembles unpolished plate glass, 
but is lighter in substance, and eminently fitted for roofing and other 
purposes of construction where translucency only is required. It 
is made in two other places in the kingdom, but Messrs. Hartley 
and Co. alone produce 18,000 superficial feet per week, or nearly 
1,000,000ft. per annum, representing a value of nearly £15,000. 
Ordinary window glass was first used in Great Britain for archi- 
tectural purposes at the great monasteries at Monkwearmouth, on 
the river Wear, and at Jarrow-on-the-Tyne. The Venerable Bede, 
pur first ecclesiastical historian, who flourished at the former place 
in the seventh century, relates that his contemporary, the Abbot 
Benedict, sent for artists beyond seas to glaze the monastery of 
Wearmouth. St. Bede and St. Benedict were in their day great 
promoters of literature and the fine arts, and such was the change 
made in their churches by the use of glass, instead of other aud 
more obscure substances for windows, that the unlettered people 
avowed a belief, which was handed down as a tradition for many 
enerations, “that it was never dark in old Jarrow Chureh.” By a 
singular coincidence the first manufactory of window or crown glass 
in Great Britain was established at Neweastle-upon-lynue within a 
few miles of these monastic establishments. In the year 1616 
Admiral Sir Robert Maunsell erected glass works at the Ousebura, 
Neweastle, which were carried on without interruption til nearly 
the middle of the present century, when they were closed. When 
the British Association first held their meeting in Neweastle-on- 
‘Tyne there were six large crown glass mauufactories_ in operation 
on the river Tyne, producing annually upwards of 7,000,000ft. of 
window glass. These mauufactories have now ceased to exist, 
owing chiefly to the introduction of sheet glass into this country, 
and the comparatively low price at which plate glass can be now 
had. Crown glass is made in a circular shape, which, of course, 
involves a considerable loss of surface in being reduced to the 
rectangular shape in which all window glass is used, and the knob 
or “bullion” in the centre limits the size of the window panes. 
The public taste now demands paues of large dimensions—an object 
which is attained by the use of sheet glass ; and, although crown 
glass maintains the palm of greater brilliancy, yet it must be esteemed 
in the light of an effete manufacture, and will gradually die out in 
this country, as it has already done on the Continent, The manu- 
facture of sheet glass has been at different times carried on to a small 
extent in the old crown window glass works of the river Tyne; but 
it is now entirely abandoned, so that in the birthplace of the art in 
England there is now not a foot of crown or sheet window glass 
manufactured. But in the progress of the arts we often see that one 
progress is superseded by another. Crown window glass is no 
longer made on the Tyne, and as an art it is declining every where ; 
but the manufacture of shee: glass has of late years been most largely 
increased, and is carried on to a great extent in the adjoining district 
of the river Wear, where the quantity produced by Messrs. James 
Ifartley and Co. alone is very nearly equal to the entire produce of the 
six extinct crown glass manufactories on the river Tyne. ‘To Mr. 
Chance, of Birmingham, avd Mr. Hartley, of Sunderland, we are 
indebted for the introduction into this country of the manufacture 
of sheet glass, which may be said to have giver a new feature to our 
public and private edifices. Made originally in a rectangular shape, 
it is more mechanically adapted for use than crown glass, and having 
no knob or “ bullion” in the centre it supplies the desideratum of 
large panes at a low price. So great were the difficulties attending 
the introduction of this manufacture that, although the original 
experiments commenced in 1832, the manufacture was not fairly 
established until 1838. There are two manufactories of sheet in this 
district, and their united produce is eight millicns of superficial feet 
per annum, which, at a low rate of value, is worth £50,000. The 
manufactory of Messrs. James Hartley and Co., of Sunderland, 
produces one-third of the sheet glass made in England. This article 
has long been manufactured on the Continent, but, owing to the 
vexatious restrictions of our Excise laws, it could not be made here, 
and the gentlemen who introduced it into England were obliged to 
obtain an alteration of the laws in order to construct the proper 
furnaces for its manufacture. The abolition of the Excise duty on 
glass, together with the numerous and most obstructive regulations 
which that impost involved, has had an effect beyond all anticipation 
in improving the glass trade in general (especially the crown, sheet, 
and plate), both in its manufacturing and commercial character, and 
most interesting details could be given of these results, were 
this paper to embrace an entire exposition of the glass manu- 
facture. ‘Che commercial improvement of the window glass trade 
owes also a great deal to the abolition of the window duty 
—a tax which was fraught with great evil to the community. 
Since this impost was removed windows have multiplied to 
an extent which cannot be appreciated, and although the 
object of its abolition was the relief of the public, yet its 
incidental result has beeu to stimulate in no slight degree the 
window glass trade of Great Britain. Flint glass, the “crystal” 
of the ancients, has been made in Neweastle and its neighbourhood 
for a very considerable period, but its early history in this locality 
is obscure. The manufacture is divided into two branches, viz., 
blown and pressed: the first being produced exclusively by manual 


labour, and the latter chiefly by machiuvery. The blown flint glass | 


retains its eminence for brilliaucy in consequence of its facets being 
produced by elaborate polishing, whereas iv pressed glass they are 
the result of pressure of a metallic mould on the plastic surface in a 
heated state. Owing to causes hereinafter adverted to, the manu- 
facture of blown flint glass has, in this neighbourhood, declined as 
much as 50 per ceut., but the manufacture of pressed glass has 
recently been prosecuted with great vigour and success in this 
locality. One firm, which, at the head of this branch of trade, 
formerly produced annually 350,000 lb. weight of blown flint glass, 
how make of pressed glass about 3,000,500 lb. weight. The annual 
product of flint glass on the ‘l'yne aud Wear is estimated by com- 
petent authority at 10,000,000 lb. weight, the wholesale value of 
which, including its cutting and ornamentation, is avout £200,000. 
‘The manufacture of pressed glass bas cheapened flint glass articles 
to such an extent that almost the poorest of the population may be 
supplied with elegant articles of domestic use, which, a few years 
ago, were far beyond their reach. Newcastle had always been cele- 
brated for its manufacture of glass bottles, and since the repeal of 
the duty in 1845, the ,roduce of e6mmon glass bottles has increased 
fourfold; but there are other causes that have materially contributed 
to this result. The rapid rise of Australia, and the increasing taste 
for bitter beer there, in India, and in most parts of the world, have 
created an immense demand for bottles. During the year 1862 there 
were forty-seven bottle houses in operation on the banks of the 
‘tyne, the Wear, and the Tees, and their produce was about 
4,230,000 dozen. There has been no important improvement in 


the manufacture of black bottles for the last twenty years, and in 
the manipulation there has been no change. The baneful union 
among the workmen forbids all attempts in that direction. The 
beautiful art of coloured glass, or what is termed stained glass, has 
been carried on most successfully for some years in this borough by 
Mr. William Wailes, and others ; and the tasteful designs and beautiful 
colouring of Mr. Wailes’ numerous works have given him a great 
celebrity throughout the kingdom. A great improvement has 
been made in this description of glass, inasmuch as exterior staining 
has been superseded by glass made of the required tint in the 
crucible of the manufacturer. The glass therefore, is not stained, 
but is inherently of its peculiar colour. It is manufactured of an 
tint at the works of Messrs. James Hartley and Co., of Sunderland. 
This process of making colcured glass in the crucible has restored 
| the art toits pristine state, for in such manner this glass was made 
| by the old masters. By its means the brilliancy and durability of 
| the old coloured glass has been obtained, and all the colours of 
| antiquity are produced by our modern manufacturers in greater 
brilliancy, ruby alone excepted. In the production of this colour 
our manufacturers are gradually approaching the ancient standard. 
It is ascertained that there issomething in the undulating and im- 
perfect surface of the glass of the 14th ccntury which renders it 
more adapted to display intensity of colour than the more perfect 
glass of modern times. Hence the coloured glass makers resort 
to the use of a glass as the basis of their colour which of itself is of 
the most rude and imperfect character. 

ne to the baneful effects of the trades’ unions, the speaker 
added :— 

In the blown flint trade the union exercises a power which 
amounts to a domination over the employer. In one case at least a 
manufacturer permanently gave up his business from this cause, and 
iu other cases large works have been for a time wholly suspended. 
| At present the blown flint glassmaker can only obtain a workman 
| by taking the first on the union list, and he must take the chance of 
his having the requisite qualifications, and must receive him with or 
without a character. The workmen in a large window glass factory 
on this river struck work because a non-union man had been 
employed in a subsidiary part of the process. ‘hey abandoned this 
work the moment the obnoxious man made his appearance, the 
materials on which they were operating, of the value of £300, was 
spoilt, and the works were a long time dormant. The relations of 
master and man in the blown flint and bottle trades amount to a 
chronic strike. Labour in these trades is the great element of 
expense. ‘he men regulate that expense by a dictation against 
which the master is helpless. This insensate oppression is dero- 
gatory to the intelligence of our time, and most seriously obstructive 
to our local commerce. Large orders have been trausferred from the 
Tyne to Belgium, and the manufacturers here purchase foreign 
glass, for the production of which they have every appliance at 
home, except labour, at a reasonable cost. The success of the 
pressed glass manufacture is greatly to be attributed to its being 
independent of skilled workmen—its operations being carried on 
chiefly by machinery. A respectable flint glass manufacturer makes 
the following statement :—‘ The Glassmakers’ Society decides upon 
the number of apprentices the master shall employ, and the rate of 
wages he must pay his men. It also orders the allowance of what 
is termed ‘drink money,’ which is daily spent in the purchase of 
intoxicating liquors. ‘I'his induces unsteadiness in the men, and in 
the majority results in habitual inebriety. ‘The apprentices and boys 
are encouraged by precept and example to follow in tie same 
course, 80 that the evil is perpetuated. The master is powerless to 
prevent intoxication, for if the drink-money is withheld the whole 
of the men strike work. The manufacturer is obliged to provide the 
men a certain quantity of what is termed ‘metal,’ te, molten 
materials to make into goods; but if they cannot or will not work 
up all this metal, the master has no redress; it must be laded up at 
the crucibles as waste, and the employer must give the men more 
drink for lading it-” Thus these infatuated men, many of them 
endowed with great ability in their craft, impair their own efficiency 
by their sensuality, violate the first principles of political economy, 
and inflict upon the employer a burden which hopelessly fetters him 
in the race of competition and improvement. 

After referring to the extensive manufacture of window glass on 
the Tyne and the improvement which had, generally speaking, 
taken place in all branches of the processes, Mr. Pattinson concluded 
his paper amid loud applause. 

In the short discussion which then ensued most ample testimony 
was borne as to the arbitrary and most injurious manner in which 
the trades’ unions in their trades dictated to both master and work- 
men. Workmen were not unanimous any more than any other class 
of the community, and a large number disapproved the rules of the 
trades’ unions of which they were compelled to become members. 
The unions dictated to the members, to the men, and to the 
apprentices — controlling the master as to his working, controlling 
the men as to what they were to do; only allowing the apprentice 
to learn certain branches cf his trade, and, if he acquired other 
branches, forbidding him to practise them on pain of being driven 
out of the trade altogether. If the trades’ union rules were not 
altered, or if the Legislature did not interfere, the trade might 
eventually be driven from the kingdom, as so many others had been 
from the same cause. 








Tue Crry Rainway Terminus tv CANNON-STREET.—The whole of 
the property on the site of what was once the Steel-yard in Upper 
Thames-street is now being demolished to make way for the City 
branch of the Charing-cross Railway and its proposed terminus in 
Cannon-street. This property, which was extremely old and 
dilapidated, some of it having been spared in the fire of London, had 
of late years been occupied by the Victoria Dock Company for 
wharfage purposes. It had a river frontage of about 220 feet, and 
extended backwards to Thames-street about 100 yards. The inter- 
vening block of buildings between Thames-street and Cannon-street, 
and which is also doomed to destruction, is of great value. It lies 
between Dowgate-hill and Allhallows-lane, and consists mostly of 
merchants’ warehouses and offices, including the head-quarters of 
the Unity Bank, a modern structure with a handsome front abutting 
on Cannon-street. The viaduct for carrying the line across the 
‘Thames is now in course of construction, and the works are being 
pushed rapidly forward, It will in all respects resemble the railway 
bridge of the same company at Charing-cross, Mr. Hawkshaw being 
the engineer of both. It will rest on circular iron caissons, and have 
certainly four, if not five, spans or openings for purposes of navi- 
gation. Itcrosses the river about midway between London and 
Southwark bridges. The abutmeuts on the Surrey side will be of 
iron, and those on the opposite shore of brick. The contractor is 
Mr. Wythes. The bridge will pass over the western end of the 
handsome pontoon steam-boat pier recently erected by the Thames 
Conservancy Commissioners, off Allhallows-wharf, and will, it is 
thought, render necessary the removal of the pier, or some part of it. 
That, probably, would not give occasion for much public concern if 
the result were the establishment of a landing-place for steamboat 
passengers nearer London-bridge than the present one. The Con- 
servancy Commissioners, it is said, had notice before constructing 
their pier of the course which the railway would take across the 
river, but went on, nevertheless, with the work, and hence the 
likelihood of a collision of interests. The railway will form a junc- 
tion with the South-Eastern system at a point in the Borough, and 
probably at some future time with the South-Western line, and 
having @ terminus almost in the very centre of thecity, will afford 
very great public accommodation. The Cannon-street station, it is 
understood, will even be more spacious and imposing than that at 
Charing-cross, the intention being to make it 20 feet wider, and 
with a glass roof of corresponding span. The terminus will be at a 
point within five minutes’ walk of the Bank of England and the 
Stock Exchange, and readily accessible by St. Swithin’s-lane, 
Walbrook, and Abchurch-lane, and by the main thoroughfares of 
King William and Cannon streets, the delay and danger occasioned 
by the crowded state of London-bridge being thus avoided. The 
contractor of the railway bridge is understood to be under covenant 
to complete it by of the end next year. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SIR WILLIAM ARMSTRONG’S ADDRESS AND PATENTS. 


Srr,—It may appear rather captious, in one who acknowledges an 
admiration for the opening address of Sir William Armstroug at 
Newcastle, to take exception to a single sentence iu such address. 
The sentence referred to is as follows:—“ The seeds of invention 
exist, as it were, in the air, ready to germinate whenever suitable 
conditions arise, and no legislative interference is needed to insure 
their growth in proper season.” 

These words, coming from Sir William Armstrong, are naturally 
regarded as being intended to convey a protest against the existence 
of patents, and it is on this assumption that I venture to submit a 
few remarks on them. 

Now, in the first place, I deny the completeness of the analogy 
between the operations of the vegetable kingdom and the exercise 
of the human intellect in the production of patentable inventions. 

A plant has no internal power to place any bar to the operation of 
the law of its development. In the words of the t, “ Nature 
means necessity” in the case of a plant. Buta man om a will, the 
existence of which introduces a contingency into the speculation 
regarding the exercise of his intellectuul powers. He may or may 
not be disposed to make that use of his powers which he is capable 
of making for the benefit of society; and it will be admitted that 
this is a most important consideration with reference to the question 
of legislative interference. 

Sir William Armstrong evinced his full appreciation of the im- 
portance of accuracy in scientific language in his remarks on the 
“so-called regenerator,” and on exaggerations connected with the 
Darwinian theory, as not “ consistent with that dispassionate spirit 
which it is so necessary to observe in the pursuit of truth.” And 
there can be no doubt that scientific analogies ought to be presented 
-= accurately if a reference to them is to serve the cause of 
truth. 

Again, as you showed in a series of articles some time ago, it is 
only the due recognition of property in inventions of a practical 
nature that needs “legislative interference.” And the Saturday 
Review, on the same point, puts the case thus:—“ That an exclusive 
right to manufacture a patent article is in some sense a monopoly 
cannot well be denied, but the same may be said of the exclusive 
right to publish a particular book, and of allthose rights of property 
in land and goods which lie at the root of all civilised society. 
Those who would propound a theory which condemns all such 
monopoly in the abstract, must, if they profess to be logically con- 
sistent, go the whole length of the doctrine la propriété c'est le vol; 
and the only way in which observations of this character have any 
bearing upon the patent laws is by raising’ the question whether an 
invention can justly be treated as the subject of property at all ?” 

But the point may be looked at under another aspect. Why has 
there been any recent “ legislative interference” on behalf of trade 
marks? Not merely for the benefit of manufacturers, but for the 
protection of the public against adulteration and fraud. It has been 
thought desirable to provide a sort of commercial imprimatur for the 
purpose of authenticating an article said to have been produced by a 
manufacturer in whom the public have confidence. 

You yourself, sir, drew attention to the probable injury to tho 
public from the necessary secresy that would have to be practised 
were there no patents:—‘* The manufactared products bearing no 
visible evidence of how they were produced, would be sold at a 
profit of cent. per cent. or more. With secresy and quackery what 
profits might not be secured from such a manufacture, over and 
above any thing which may now be made from the patent by which 
it is covered.” 

And then, to quote again the Saturday Review :—“' The vice of the 
argument which is insisted on by the leaders of the crusade against 
patent rights consists in the assumption that every invention will, 
asa matter of course, be re-discovered without any appreciable loss 
of time.” In illustration of this remark take the case of Betts’ 
patent. Here was a patent taken out in 1849, a previous patent 
having been taken out in 1804, and for aught that appeared in 
evidence nothing of the kind given to the public in the interim. 
These two patents were so much alike that the Lord Chancellor said 
in comparing then—* It is possible that a@uggestion, such as that 
contained in the one, may lead to the discovery of the invention con- 
tained in the other.” And yet the “invention” doegmot seem to have 
been discovered until 45 years after the “ suggestion” had been made. 
The seeds of this invention took a long time to “germinate,” notwith- 
standing the artificial aid of “ legislative interference ” in the shape 
of patent law. And it is presumable that the process would have 
occupied a still longer time but for the existence of such aid. 

50, Chancery-lane, W.C., Wutiam Srence, 

Ist Sept., 1863. Assoc. Inst. C.E. 


SUBSTANCES FOR PREVENTING AND REMOVING 
BOILER INCRUSTATIONS, 

Tue following is a list of substances which have been used, with 
more or less success, in preventing and removing the incrustations 
which are formed by using hard water in boilers :— 

Potatoes.—By using about one-fiftieth of potatoes to the weight of 
water in a boiler, scale will be prevented, but not removed. Their 
action is mechanical ; they coat the calcareous particles in the water, 
and prevent them from adhering to the metal. 

Extract of Tannin.—A mixture has been used of 12 parts 
cloride of sodium, 2} parts caustic soda, 4 extract of oak bark, } of 
potashes, for the boilers of stationary and locomotive engines. ‘l'ho 
principal agent in this appears to be the tannin of the extract of 
oak bark. 

Pieces of Oak Wood, suspended in the boiler and renewed monthly, 
revent all deposit, even from waters containing a large quantity of 
ime. The action depends principally upon the tannic acid. 

Ammonia.—The muriate of ammonia softens old incrustations. 
Its action is chemical ; it decomposes the scale. In Holland it has 
been used with satisfaction in the boilers of locomotives. About 
two ounces placed in a boiler twice per week have kept it clean, 
without attacking the metal. 

Fatty Oils.—It is stated that oils and tallow in a boiler prevent 
incrustations. A mixture, composed of three parts of blacklead and 
eighteen parts of tallow, applied hot, in coating the interior of a 
boiler, has given great satisfaction in preventing scale. It should be 
applied every few weeks. 

Molasses. — About 131b. of molasses, fed occasionally into 
boiler of 8-horse power, have served to prevent incrustations for six 
months. 

Sawdust.—Mahogany and oak sawdust have been used to prevent 
and remove scale; but care must be exercised not to allow it to choke 
up pipes leading to and from the boiler. Catechu contains tannic 
acid, and has also been used satisfactorily for boilers. A very small 
amount of free tannic acid will attack the iron; therefore a very 
limited quantity of these substances should be employed. 

Slippery Elm Bark,—-This substance has also been used with some 
success in preventing and removing incrustations. 

Soda.—The carbonate of soda has been recommended by Profes- 
sors Kuhlman and Fresenius, of Germany, and Crace Calvert, of 
England. It is now employed with satisfaction in the boilers of 
engines in Manchester, 

in Salt.—TV he chloride of tin is equal to the muriate of ammonia; 
and is similar iv its action in preventing scale. 

The L£ztract of Tobacco and Spent Tanners’ Bark have been 
employed with some degree of satisfaction. The sulphate (not the 
carbonate) of lime is ie chief agent in forming incrustations. By 
wae blowing off, incrustations from carbonate of lime in water 
will be in a great measure prevented. 





Mz. Bessemer has received a gold medal from the King of 
Wurtemberg, as an evidence of the appreciation of the Bessemer 
process in that country. 
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Tuts invention, by John Lawson, of Leeds, has for its object im- 
pe in apparatus for holding castings and other pieces whilst 

ing planed or shaped, and is applicable more especially forcastings 
or pieces which do not require to be planed or shaped allover, butat 
several different places ata distance the one from theother. Theappara- 
tus consists of a base plateon which a turntable is mounted, and on the 
turntable is a standard with its face perpendicular to the plane 
in which the turntable rotates. The castings or pieces to be 
operated on are bolted to a slide which is capable of traversing the 
standard. The turntable is rotated by means of a crank handle, 
giving motion to spur wheels or gear, and the slide on the 
standard is caused to traverse, by preference, by a screw, which also 
is rotated by means of a crank handle acting with bevelled gear or 
otherwise. 

The apparatus may either form part of a planing or shaping 
machine, or may be separate therefrom, and, with the castings or 
pieces upon it, may be placed opposite the planing or shaping 
machine when work is to be done. The power which this apparatus 
gives of rotating the castings or pieces in front of the too! of the 
machine, and also of raising and lowering the castings or pieces, 
will allow of many different parts of the castings or pieces being 
brought within reach of the tool of the machine without resetting 
the work; and, if desired, horizontal and vertical planing may be 
done at different parts of each casting or piece ; a the apparatus 
insures the truth of these several planings the one with the other. 

The illustrations represent a front elevation, a plan, and part of a 
side elevation. A is the driving shaft of the planing machine, from 
which motion is communicated by the sliding pinion B to the large 
wheel C, on the face of which is a stud or crank pin D, the position 
of which, and the consequent length of motion produced thereby, is 
capable of adjustment, as is well understood. The crank pin D 
works up and down in the slot in the lever E, so as to give a recipro- 
cating movement thereto on its axis E'. This lever is connected 
to the slide X (which holds the cutting tool) by means of the con- 
necting rod F; this slide X is mounted in a frame G, which is 
mounted on the bed H. The frame G is capable of being moved 
into 5 | desired position of the bed by means of the screw I; this 
screw I also imparts a gradual feed motion to the frame G on the 
bed H during the operation of cutting or shaping. 

The work in this form of castings or pieces to be shaped or planed 
is fastened to the standard or vertical plate or table J, which is 
mounted and capable of sliding on the uprights K, at the lower end 
of which is a circular plate O, resting upon a corresponding circular 
bed plate P, fixed to a suitable foundation. The vertical plate or 
table J, with its frames or uprights K, on which it slides, and cir- 
cular plate O, are made to turn at pleasure upon the bottom or bed 
= by means of the crank handle shaft L and the pinion M, work- 
ng into the large fixed wheel N around the fixed bed plate P, so 








that castings may have one part brought under the operation of the 
cutting tool, and then another, without unloosing the bolts or 
disturbing the castings. 

In the illustration there are five similar castings Q,Q, fixed in 
position on the upright plate or table J, such castings being parts of 
the framings of spinning machines, and are shown as an example of 
one class of work for which the machinery combined according to 
the invention is peculiarly applicable. 

The pinion R on the end of the driving shaft A drives the 
wheel 8, which runs on a fixed stud or pin secured to the bed H. 
On the inside face of this wheel is an eccentric groove T (shown in 
dots), which, at every revolution, gives a sudden back and forward 
movement to one extremity of the lever U, which is communicated 
at the other end to the lever V, and, by a short connecting rod, to 
the lever V', on which is an ordinary feed catch, driving at 
intervals the spur wheel W on the end of the screw I. 





Tue Exaine Suor at Letston.—This shop is a fine aud lofty 
building, constructed in 1852 expressly for the manufacture of 
portable, fixed, and traction engines. It is fitted with a large plant 
of engineers’ tools, especially adapted for the above work, com- 
prising lathes, planing, shaping, slotting, drilling, and boring 
machines, by the best makers. These machines are put in motion 
by a 10-horse vertical engine, and the necessary shafting is supported 
by two rows of columns, which also carry a gallery on each side of 
the shop, and form a tramway for two powerful travelling cranes ; 
these cranes are at the command of the workmen employed on the 
erecting floor, which occupies the centre of the shop from end to 
end. Three pair of large folding doors provide for the exit of the 
engines as they are finished, and passed on to the paint shops. The 
store room in connection with this shop is deserving of special 
notice. Here we saw, arranged in the most methodical manner, 
fittings in cast and wrought iron, and brass, for above one hundred 
steam engines, by which arrangement the firm is enabled to execute 
orders at the shortest notice. From this shop we passed on to 
another of a similar character, erected in 1860, where we also ob- 
served a large plant of engineers’ tools, which are employed on 
work connected with the manufacture of the new patent combined 
threshing machines, horse-power threshing machines, corn mills, 
drills, and horse hoes. ‘he fittings for these machines and imple- 
ments are arranged in extensive stores, in the same manner and 
with the same result that we have described in the store connected 
with the engine manufactory. The shops in which the combined 
machines are made are very extensive, and admirably adapted for 
meeting the greatly increasing demand for the machines constructed 
on the principle recently patented by the firm. The wheelwright’s 
shop, where the whole of the wheels required for all the machines 
and implements sent out are made, next came under our notice. 
There we saw facilities for turning out, which is frequently the case 
at the Leiston Works, from forty to fifty pairs of wheels per week. 
The department devoted to the construction of drills and horse hoes, 
as may be imagined from the extensive trade which bas been 
carried on for such a number of years by the firm in this branch of 
machinery, is unequalled in extent and completeness.— Messenger. 

Tue Letston AGricutturaL Works.—Tbe works, situated at 
Leiston, within a mile of the German Ocean, and on the most eastern 
point of the county of Suffolk, occupy an area of upwards of ten 
acres of ground, and the inhabitants of Leiston are mostly connected 
by employment with them. In fine, the village has been nurtured 
—we may say created—by the works; for there is no industry in 
the place of any importance which does not owe its rise to, and 
place its independence upon, their continuance and prosperity. 
‘These works differ, in some respects, from other large establishments 
of a similar character. At Leiston each section of the manufacture 
of implements and machinery is perfectly distinct ; and the work- 
men and their proceedings in these sections are as isolated as though 
they were 100 miles apart. Yet the facility of communication, transit 
of materials, and departmental supervision, are as complete as though 
the entire block of buildings was under a single roof. This arrange- 
ment of structure has certain advantages, which may be readily 
imagined, but which it is not necessary to mention. We shall 
first introduce the reader to the store-rooms, which are crowded 
with materials ready for the manufacture, properly arranged 
for the — of use, and in suitable condition for that pur- 

se. First, however, let us state that the works are in imme- 

iate connection with the Great Eastern Railway, and have 
tramways intersecting them in several directions, so that the 
raw material, drawn up an inclined plane, is easily received for 
working up, and the manufactured commodities are as readily con- 
veyed to their destination. All obstructions to facility of communi- 
cation with the works have been removed, and everythivg which 
ingenuity could devise to make them easy of access has been 
adopted. Economy and efficiency, in every arrangement, have been 
most attentively studied. The iron store-rooms consist of an im- 
mense collection of rods, bars, sheet-iron, plate-iron, hoop-iron, 
zinc, &c., which are so arranged that the store-keeper can account 
for every piece that goes out, and to whom it has been distributed, 
so that a complete check is kept upon each department. Next to the 





HOLDING APPARATUS. 


metal stores are warehouses in which a large quantity of oils, pain 
and other materials are kept. The linseed oil, which improves with 
age, and which is necessary for hardening and making durable the 

aint, is kept in large quantities and for a considerable time. The 
sana tn is the next in the range of buildings. This shop is a 
long, airy, and well-ventilated building, and contains 100 fires ; there 
are two hands to each forge, a man and a boy, who are constantly 
kept to one kind of work, and hence are perfect adepts at it. Some 
make crank-axles, some screws, some bolts, some nuts, some drill- 
cups, and some are engaged on other minute portions of machines ; 
and as the work is paid by the piece, there is every inducementto doit 
quickly, while strict supervision insures its being done well. Wehave 
rarely seen such a fine body of smiths, or men who did their work with 
greater dexterity. Theeffective machine, however, inthis department, 
and which largely aids in theheavy work, is one of Naylor's powerful 
steam hammers, which we have had occasion to describe before. 
The furnace for heating the scrap, next to the hammer, is especially 
deserving of notice. Being worked by an artificial blast, which can 
be regulated to suit the work in hand, the heats are obtained much 
more rapidly, and the quality of the iron produced is very superior 
to that obtained by the ordinary air-furnace. The boiler for work- 
ing the steam bammer is fitted with a Giffard’s Injector, which 
answers a very good purpose. With this arrangement of apparatus 
all the wrought iron scrap produced on the works is converted into 
good tough fibrous iron; and under the action of the hammer this 
iron is formed into crank axles for steam engines, drum-spindles for 
threshing machines, shafts for corn mills, and any other heavy 
forgings which are required to be of particularly good quality. Here 
we may remark that the crank axles are made strong at the parts 
where strength is really wanted—at the shoulder or the bend— 
where the strain principally is ; they are not bent by dies from rolled 
bars, which is the ordinary mode, but are beaten, heated, and 
fashioned by the steam hammer, so that the fibre of the iron 1s pre- 
served, and the utmost strength is obtained. In corroboration of 
this fact we may state that Messrs. Garrett have never yet had a 
crank axle broken. The bolts and nuts made by the boys, also by 
the hand, with the aid of a heavy hammer worked by a treadle and 
the foot, are as uniform as though they had been cast, and much 
stronger; the same remark may be made to the making of drill 
cups, in which the strength of the top and bottom are untouched and 
preserved as though they came from the casting, all being of precisely 
the same size.— Messenger. 

A “Wave Line” Vessen.— The unfavourable report made 
recently by the dockyard officials at Chatham of the condition of 
the iron paddlewheel frigate Recruit, 6, 150-horse power, Com- 
mander G. F. Cottam, and the marked failure which took place on 
the occasion of her recent trial trip, has induced the Admiralty to 
abandon their intention of despatching her to the West Coast of 
Africa, an order having been received at Chatham on Saturday, 
directing her to be placed in the first division of the steam reserve, 
without any of her bulkheads or other internal fittings being in any 
way disturbed. From the time the Recruit passed into the hands 
of the Admiralty from the Prussian Government, for whom she was 
built by Mr. Scott Russell, it was found that her defective sea-going 
qualities, combined with her small size, rendered her altogether 
unfit for anything but the lightest duties, and for several years she 
was employed on surveying duty in the Danube. Since then she 
underwent a thorough refit and overhaul at Chatham, and was fur- 
nished with new boilers. In addition to her ordinary sea stores, 
guns, shots, &c., the weight of her engines, spare gear, and boilers, 
with water, is just 160 tons 8 cwt., which is an increase of 48 tons 
on the returns made in 1855, an increase of seven tons being on the 
boilers alone. 

Orpnance ExpertMents.—The new naval broadside rifled gun, of 
seven inches bore, which will weigh somewhat under seven tons, 1s 
fast approaching completion. We know not if the rifling be yet 
settled, but we understand that the gun has been specially con- 
structed by Mr. Anderson to meet the views of Admiral Frederick, 
the gunnery Lord of the Admiralty. Besides this muzzle-loader, 
which, in its whole construction (previously described in this 
journal), differs in many essential particulars from the Arm- 
strong, there are four guns of seven and a half tons, which 
are likewise fast progressing; we noticed upon the tubes 
of these the names of Mr. Lancaster, Commander Scott, Mr. 
Westley Richards, and the Ordnance Select Committee, which we 
believe to stand for “foreign” gun. Three of these weapons are to 
be muzzle loaders, lined with thick solid-ended steel tubes; and the 
fourth, Mr. Richards’ gun, is to be a breech-loader, and lined with 
(necessarily) an open steel tube, which is of great length. In an- 
other part of the gun factories there are several shells of great length 
and weight being made for Mr. Lynall Thomas’ gun now at Shoebury- 
ness. ‘The experimental firing at Newhaven will be recommenced 
on Tuesday next, in the presence of some of the members 0 the 
Ordnance Select Committee. A large number of the experiments 
now to be tried will be carried out for the purpose of testing Colonel 
Boxer’s fuses for rifled gans—this talented oflicer having succeeded 
in applying his common time-fuse to the Armstrong shells, by the 
simple addition of the hammer invented by the late Captain 
Moorsom, R.N.—Army and Navy Gazette. 
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single postage. 

*," Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 
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InpicaTor.— The Richards Indicator is made by Elliott Brothers, 449, West 
Strand. 

Pauvre.— We regret that we cannot give you the price of brass castings in the 
northof France. 

M. O. A. H.—Jy Mr. Aveling’s specification does not clearly describe the nature 
of his invention, his patent is invalid. 

J. 8. (Barnsley.)— Good's patent for straw shakers is still in force, the £100 
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J. H.—Giffards Injector was patented in July, 1858, and was fully described 
in THE ENGINEER Of November 4th, 1859 (out of prent). 

P. J. L.— Your rule appears to be correct for the final velocity, but it does not 
give the rate at which a reservoir of steam will empty itself. 

STEEL.— The orthography of many workshop terms is unsettled. We prefer 
the spelling mandril, as expressing the true sound in the simplest manner. 

J. M.—A vacuum valve would do no harm, but the boiler ought not to require 
it. Your berler is small if, as we imagine, your engine gives 30-horse 


er. 

Wb There is no work on the subject of hydraulic cranes, but you will find, 
in our advertising columns, the addresses of severalengincers who can supply 
what you require. 

R. L—We should fear the rapid burning out of the cast iron in your mode of 
boiler setting. It would not only expand, but would become permanently 
longer, and would thus warp out of shape. 

A Tyno.—The names of those who apply for a provisional protection must 
appear in the final specification, as they will, also, in the patent. If there 
be any transfer of the invention it must be by assignment. 

Constant REALER.—A 68-pounder weiyhs 95 cut. The Armstrong 100- 
pounders, formerly called 110-pounders, weigh 36 cwt. The 32-pounder 
weighs 56 cwt, There ure all weights of shot, from 3 lb. to 600 lb, but a 
68 lb. shot may be called heary. 

A. Z.—The express engine on the Great Eastern line has 16-in. cylinders, 
24in. stroke; steam ports l2in. by lhin.; exhaust, 12in. by 3in.; outside lap, 
l}en. at each end; lead, hin. The opening of the port in the shorter notches 
was from hin. to fin, At 250 revolutions per minute, the time for which the 
steam port would be open would Le about one-thirtieth of a second in each 
stroke, 
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ARMOUR PLATES. 


AT one time it was almost feared that we should find 
ourselves dependent upon the French ironworks for our 
supply of the best descriptions of armour plates. Such 
reports were in circulation of the original excellence of the 
French iron, and of its wonderful toughness when worked 
into heavy plates, that it was with great satisfaction that 
we at last received the results ot numerous and conclusive 
experiments showing that we need not go out of the 
kingdom in order to procure armour of the best quality 
which modern science and modern skill can produce. 
Messrs. Petin, Gaudet, and Co., of the Rive de Gier, a short 
distance from Lyons, are the largest steel and iron makers 
on the Continent. Many of their plates, lately sent over 
for trial here, have shown a quality of fibre originally 
good, but it is at last found that they are very defective in 
the welding. Ifthe French iron be unusually pure, as it is 
said to be, it will, indeed, be found difficult to weld it, 
whatever may be the mode of manufacture. Very pure 
iron is not necessarily better than that which has a certain 
proportion of silica and even sulphur along with the carbon 
which all irons contain in the pig, and which is seldom or 
never entirely expelled in puddling and re-working. Com- 
paratively pure irons will only weld at a very high heat. 
This, too, is the case generally with charcoal irons, and 
there have been instances, in the trials carried out by the 
Admiralty, of the utter failure of plates made from the few 
charcoal irons now produced in Great Britain. We do not 
suppose that the best plates now delivered at our dockyards 
and to private shipbuilders are of a pure quality of iron, 
but that they contain enough sulphur to make them red 
short and very tough when cold. Such iron, too, generally 
welds well, especially when the enormous pressure of the 
vast machinery at the works of the great Sheffield firm of 
armour plate makers is brought to bear upon it. 

We believe that all the blooms, from which the several 
slabs of a pile for an armour plate are laid up, are now well 
hammered ; indeed it is doubtful if the iron can be well 
cleansed by any other means. ‘lhese blooms are then rolled 
generally 12in. wide and lin. thick and sheared 30in. long. 
ive of these are piled and rolled down into a rough slab, 
and two such slabs are welded and rolled down to a thick- 
ness of liin. and sheared 4ft. square. Four of these are 
piled aud rolled down to a plate 8{t. by 4ft., and 
2}in. thick; and, lastly, four of these are piled 
and rolled to a single armour plate of 43in. thickness. 
For thicker plates, the number of the slabs piled is 
increased in proportion. There are thus at least 160 thick- 
nesses of iron to bereduced from lin. each to a pile only 43in. 
thick, each slab, originally lin. thick, being brought down to 
one thirty-fifth of that thickness. ‘There are, in a single 
plate, 4,000 square feet and upwards of surface to be 
welded in the rolls, and when the larger slabs are brought 
together, preparatory to the final rolling, the welding is a 
most critical operation, requiring not only the greatest 





nicety in heating, but the utmost precision in the time 
allotted to each part of the operation. The rolled plates, 
now produced when required of a weight of 20 tons, 20ft. 
long and 12in. thick, appear to have the advantage over 
those produced under the steam hammer. The hammered 
plates are made, however, from scrap iron, and it isa 
question whether the brittleness which they have been found 
to disclose does not proceed from the hard and irregular 
quality of the scrap, rather than from the mechanical action 
of the hammer. As described last year by Captain Ford, 
the mode of manufacturing hammered plates is as follows : 
—Scrap iron of the best description is selected and cleaned, 
piled, hammered into a bloom, and then rolled into bars Gin. 
wide and lin. thick. ‘These bars are cut up, piled, and 
again hammered into aslab. Several of these slabs are put 
together, heated, and hammered to the form required, and 
this process is repeated until the plate has increased 
gradually to the requisite length. 

In the ordinary range of mechanical engineering, the 
driving wheel tyres of locomotive engines require the 
greatest toughness and general excellence of quality. We 
may note, therefore, while upon the subject of the 
manufacture of armour-plates, how engine tyres are made 
at Lowmoor. Most of the iron, smelted and puddled on the 
spot, is cold blast, but 6 or 7 per cent. of hematite 
iron, rather inclined to red shortness, is used along with it. 
The pig iron is refined and then puddled, the iron being 
first heated in a chamber over the puddling furnace. ‘The 
puddled blooms are hammered under a steam hammer into 
slabs rather more than a foot in diameter and 1}in. thick, 
and, when cold, these are broken into pieces no larger than 
the hand, and which are carefully assorted, nearly one- 
half being thrown out for the manufacture of other 
descriptions of iron. ‘Three of these piles, heated together, 
are drawn out under the hammer into a lump 18in. long 
nearly, and say 7in. wide, and 43in. thick. Three of these 
are heated together and drawn into a bar, and three of 
these bars are again heated, and drawn under the hammer 
intoatyre bar. The grain of the iron in this bar is so 
arranged that, on the face of the tyre, the edges of the 
lamin produced by hammering shall be presented, while 
on the inner circumference the broader sides of the 
lamin shall be parallel with the surface. The tyre bar is 
finished only by rolling. It is as certain as anything in 
the iron trade that good tyres cannot be made by rolling 
only ; and it is equally certain that good tyres cannot be 
made from scrap iron whether hammered or rolled. Does 
not this analogy extend to armour plates? We cannot 
conceive of anything better for an armour plate than iron 
of the same or as good quality as that of a Lowmoor or even 
a Bowling tyre. Yet they are hammered at every step in 
their manufacture. If over-hammering produced brittle- 
ness this could be cured by annealing. But Lord Clarence 
Paget told the House of Commons, last winter, that anneal- 
ing had been found of little or no benefit in curing the 
brittleness of hammered plates. It is seldom, indeed, that 
annealing is of service in any forgings except they have 
been hammered when cold. ‘This, of course, is not the 
case with armour plates, and hence we are disposed to set 
down their brittleness to the unavoidable irregularity in the 
quality of the scrap of which they are composed, an inequality 
which will be found to pervade all scrap fergings when 
tested by severe concussions, and which, as we have already 
said, would be fatal to iron tested in the severe manner 
of an engine tyre. We believe that the best scrap, unless 
it be all of the saine quality of iron, will never make really 
good armour plates, and we at the same time believe that 
thoroughly sound welding can never be —— by rolls, 
except only narrow widths are operated on at atime. So 
great is the difficulty in obtaining sound plates of great 
width, that iron is seldom or never used in this country for 
the furnaces of locomotive boilers. If sound, iron would, 
of course, be as good as copper, but the least lamination in 
the structure of the plate is attended, under a severe fire, by 
blistering, just as, under the fire of a heavy piece of ord- 
nance, the plate would fail by cracking. In America, for 
wood-burning locomotives, iron is employed for locomotive 
fire-boxes, but only the best Bowling plates are used, and 
these must be only ith inch thick. ‘Thicker iron will 
blister, because it is not absolutely sound, and its want of 





entire solidity is due to the fact that, with all the hammer- 
ing done in the bloom, the plate is completed by rolling. 
We have, within the last few months, illustrated and 
described three arrangements of hydraulic forging ma- 
chines, to wit: Mr. Huswell’s, Messrs. Shanks and Kohn’s, 
and Mr. Bessemer’s. We will offer no opinion as to their 
relative merits, but it appears most likely that either of 
them would be found of great service in the manufacture of | 
armour plates. In point of efficiency in thoroughly | 
cleansing the iron without injury to the grain, either | 
would, we think, have a decided advantage over rolls, and 
as for cost and magnitude, Messrs. Shanks and Kohn’s | 
press, capable of exerting a pressure of 3,000 tons twenty | 
or thirty times a minute, would not probably involve one- | 
fifth of the outlay nor occupy half the room of a rolling | 


mill capable of performing the same work. 


BOILER EXPLOSIONS, | 


IN a paper read at the Newcastle meeting of the British 
Association, the Astronomer Koyal has adopted a theory of 
boiler explosions which, for nearly four years, has been 
maintained in the columns of ‘THE ENGINEER. During 
this time the theory has been steadily gaining ground 
among men of science as well as among the practical members 
of our own profession. Mr. D. K. Clark, who, early in 
1860, supplied an important addition to the theory as it 
had then been elaborated by Mr. Colburn, shortly after- 
wards embodied it, in a definitive form, in his article 
on the Steam Engine contributed to the eighth edition 
of the Encyclopadia Britannica, although not until 
after Mr. Colburn had already published it in its 
present form, over his own name, and with a due 
acknowledgment of Mr. Clark’s claims. ‘Ihe theory has 


been discussed, also, in, and in connection with, papers on 
boiler explosions which have been read at meetings of the 





Society of Engineers, and at the Civil and Mechanical 
Engineers’ Society, and the engineer to the Manchester 


Association for the Prevention of Steam Boiler Explosions 
devoted a considerable space to its consideration in one of his 
recent reports. Mr. Thomas Baldwin also investigated 
the theory mathematically in THe ENGINEER of 
June 14th, 1861, on which occasion he observed, in con- 
nection with the investigation which he made, in 1856, 
into the circumstances of a disastrous explosion at Bury,— 
“ Thad then formed approximate notions of the percussive 
“ action of mixed water and steam, but am bound in fair- 
“ ness to say that those notions did not assume that in- 
“ disputable shape in which the percussive theory has been 
“ developed in the columns of THE ENGINEER, and which, 
“ 1 do not hesitate to say, was the first true development of 
“ the theory that appeared to the world.” 

We mention these facts in order that now, when the per- 
cussive theory of boiler explosions is beginning to be 
widely recognised by the first authorities in science, there 
may be no doubt as to its origin. It is the result of the 
joint investigations of Mr. Colburn and Mr. Clark, and it 
was first mathematically examined by Mr. Baldwin, 
although we yet doubt if sufficient data are at hand to 
render the energy of explosive action exactly calculable. 
It was long ago well known to practical men that boilers 
often broke or tore open when under pressure and in 
regular work, but without any further harm than the loss 
of the water, the extinction of the fire, and the stoppage of 
the engine. Beginning at the beginning, it was first 
pointed out in these columns that these harmless ruptures 
almost invariably took place below the water liue, and 
that there was nothing in the mere escape of the boiling 
water, and the evolution of steam on the outside of the 
boiler, to cause explosion. It was also first pointed out in 
this journal that, when a like rupture suddenly took 
place (from whatever cause) at any part of the boiler 
above the water line, the steam already disengaged in the 
steam chamber would escape more rapidly than additional 
steam could rise from the heated water below. The steam 
above the water might escape, as a cylinder-full of steam is 
known to escape, in the ;\;th part of one second, up a loco- 
motive chimney. But the boiling water could not throw off 
additional steam with the same rapidity, inasmuch as the 
weight and inertia of the water would oppose great 
resistance. No doubt the result of the attempt to disengage 
a further amount of steam, to replace that escaping through 
an already opened rent, would be manifested very quickly, 
but it could not be until after a great quantity of the steam, 
originally lodged in the steam chamber, had escaped. 
There would be an instant, therefore, when the water in 
the boiler would suffer a diminution of pressure upon its 
surface, perhaps 5lb., perhaps 10 1b.—possibly 50 lb, or 
100 lb. in a high-pressure boiler—less than that corre- 
sponding to the temperature of the water. It hardly 
needed to be pointed out by us that water could not 
lie quietly in the lower half of a boiler under such 
circumstances. A portion of its heat would be in- 
stantly disengaged in the formation of a large quan- 
tity of steam — the quantity being easily calculable 
where the quantity and the temperature of the water and 
the superincumbent pressure are known. ‘his steam would 
rise with a definite velocity, and it would produce a definite 
percussive effect on striking against the inner surface of the 
upper part of the boiler. So tar had the percussive theory 
been brought when Mr. Clark addressed a note to a con- 
temporary stating that the rising steam must alsocarry the 
water along with it, and that the real violence of the blow 
was due to the impulse of the water. This is Mr. Clark’s 
share in the theory, and no one can deny the importance 
of his share, 

Mr. Baldwin, taking up the theory at this point 
endeavoured to ascertain the force with which the water 
would be erupted, and he concluded that, where the 
pressure upon a mass of water heated to a point corre- 
sponding to 60 lb. per square inch, was, in one second, 
diminished by the amount of 5 lb., the force with which 
the rising water and steam would strike upon one square 
yard would be 41,104 lb. ‘The Astronomer Royal, pro- 
ceeding upon experiments briefly referred to in an 
abstract of his paper in another column, estimates, as the 
result of an integration, that a cubic foot of water at the 
temperature corresponding to 601b. pressure per square 
inch, may, in throwing off steam till it has fallen to 212 
deg., be us destructive as one pound of gunpowder. This, 
of course, is ouly an estimate, made in the manner adopted 
upwards of two years ago by Mr. Baldwin. What is the 


| destructive energy of one pound of good gunpowder ? We 
| know that with a charge of 16 1b. the 68-pounder guns 


discharge their shot with an mitial velocity of about 
1,600ft. per second. This velocity would curry the shot, in 
vacuo, 40,000. high into the air, so that the mechanical 
work accomplished by one pcund of the powder is 
68 x 40,000 This, Mr. Airy, 
16 

the Astronomer Royal, says isthe mechanical work in a cubic 
foot of water first heated to a point corresponding to G0 lb. 
per square inch and then liberated from that pressure. As a 
cubic foot of water may be taken at 62 Ib., it would require 


= 170,000 foot-pounds. 


| to possess a force sufficieutto carry it about 2,740it. high into 


the air, or a velocity of, say, 420ft. per second nearly at the 
instant of striking upwards in a steam boiler. Now, on the 
supposition thut a cubic foot of water was raised 
en masse by the pressure of steam of 6U1b. beneath it, 
this velocity might be attained. But a moment’s considera- 
tion must show that, while the initial velocity must depend 
upon the extent to which the pressure on the heated water 
is instantly diminished, we have, as jet, no means of 
determining what may be the rate of diminution in any 
actual case of boiler explosion, and it would be very 
dangerous and perhaps impracticable to do so experiment- 
ally. Again, the water does not rise, like a ram, with the 
whole pressure beneath it. It must open, so to speak, 
at every pore, and steam must puss through it: 
and the water, as it rises, must, as a mass, have a certain 
amount of elasticity. At least, ail this appears so probable 
that we should not like to accept as a precise expression of 
an actual result the velocity of 420{t. per second deducible 
from Mr. Airy’s comparison of hot water with gunpowder. 
There can be little doubt as to what would follow if the 
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water were to strike, as a close liquid mass, at this velo- 
city, but the velocity itself is altogether doubtful. 

We are gratified in finding that this subject is receiving 
the close attention of a gentleman so distinguished in 
science as the Astronomer Royal, but we, who have given 
much thought to the development of the projectile theory, 
hardly think it can be conclusively established except by 
means of a series of experiments in actually bursting small 
boilers. ‘These we hope yet to make, and to give an 
account of them in these columns. In the meantime we 
consider that nearly all boiler explosions originate in 
defective construction, or subsequent injury, or from care- 
lessness; and in all cases boilers are dangerous in even 
more than a direct proportion to the quantity of water they 
contain. 

Beroran CommerctaL Rerorus. — The Scheldt dues are now 
abolished. ‘he kingdom of the Netherlands will no longer tax the 
navigation of this river; nor will tonnage dues be levied by the 
Belgian Government. And the dues for piletage are reduced 20 per 
cent. on sailing, 25 per cent on towing, and 30 per cent. on steam 
vessels. ‘I'he harbour dues of Autwerp are likewise reduced, and 
their collection simplified. These reforms now make Antwerp 
one of the most economical, as it has long been one of the safest 
and most commodious ports of the Continent. The charges on a 
vessel of 500 tons, trading to this port, will be 1,200f. to 1,300f. less 
than they were formerly; and if we take into account the Scheldt 
dues, which would soon again have been imposed on vessels if 
their final redemption had not taken place, one cannot estimate 
the saving to the owners of such a vessel as much under 2,800f. 
for the voyage. 

Execrro Patina Armour Piates,—Last week, in the steam factory 
of Portsmouth Dockyard, one of the Royal Alfred’s armour plates, 
measuring Lift. in length, 3ft. Gin. in width, and 4}in. in thickness. 
; successfully covered with its coating of copper by the * Walenn” 
process. ‘I'he thickness of the coating was fully the sixty-fourth of 
an inch, and it was deposited with a beautifully even and bright 
surface, notwithstanding that a plate had been selected by the dock- 
yard officials which was undercut and honeycombed on its outer 
surface in a most peculiar manner, The severe trial to which 
Mr. Walenn’s process has been subjected in electrotyping such a 
mass, and the very perfect mauner in which the plate has been 
coated, is the best possible proof of the eflicieucy and value of the 
principle, and we trust in future to have no such errors committed 
us bolting wrought-iron armour plates on ships’ sides below the 
water line with zinced bolt fastenings. 

Tun Morning Post of September 29th, when cescribing Benson's 
Great Clock in the Exhibition, says: “ The large clock in the 
centre transept is a tine piece of mechanism, one of the largest 
chiming.” Benson’s new showrooms contain clocks designed by 
the first artists of the day, and include clocks for the drawing room, 
dining room, bed room, library, hall, staircase, bracket, carriage, 
chureh, turret, railways, warehouse, counting house, with musical, 
astronomical, and every description of clocks, from the plainest to 
the highest quality of which the artis at present capable. Church 
and turret clocks specially estimated for. Benson’s illustrated 
pamphlet on clocks and watches (free by post tor two stamps) 
contains a short history of clock ana watch making, with descriptions 
and prices : it acts asa guide in the purchase of a clock or watch, an, 
enables those who live in Scotland, Lreland, Wales, the Colonies 
India, or any part of the world, to select a clock. J. W. Benson 
received a Prize Medal, Class 33, and honorable mention, Class 15. 
33 and 34, Ludgate Hill, London. Established 1749. 

Armour Piares.—A third trial of French and English armour 
plates took place, at Portsmouth, on Wednesday, under the super- 
vision of Captain A. C, Key, C.B., commanding her Majesty's ship 
Excellent. ‘The range, as usual, was 200 yards, and the projectile a 
cast iron 68-pound shot, the practice taking place afloat from the 
Foam gunboat, against the plates fixed on the side of the Monarch, 
old sailing liver. The plates comprised four from the French firm 
of Petin, Gaudet, and Co., two of 4}in. and the remaining two 

Stin.; one from Messrs. John Krownand Co., of Sheflield, 
for her Majesty’s ship Agincourt, of 5jin.; and one from the Mill- 
wall Company, of S}in., the average length of the whole being 
15ft., and their breadth 3ft. din. Petin and Gaudet’s two 4}-in. 
plates received six and seven shots respectively, and both proved to 
be of a very inferior quality. ‘They had both very extensive cracks 
and separations of the metal, and showed cracks of greater extent 
than has been done by the French-made plates,on any former trial. 
One of these two plates, struck full on the upperedge by a shot away 
from any other indent, broke away the metal from the main body in 








a semi-circular form round the blow to a bolt on the opposite side of | 
the indent. Another shot on the lower edge opened a triangular | 


crack across two other shot marks 3ft. Gin. inlength, The third 
shot fired at the second 4}-ip. plate effected penetration in the 
centre of the plate, and not in the vicinity of any other blow, the 
metal broken away being driven into the ship's side 8}in. from the 
front of the plate, that is, din, bevond and clear of the back of the 
plate. ‘The 5}-in. plates stood no better, considering the est:a inch 
vi metal, Que received ten shots, several of Which were euy. blows, 
and opened the layers of the metal in an unusual manner, proving 
these plates, like the former ones tested, to be of very inferior manu- 
facture in the welding. The metal was of good quality. ‘This plate 
was struck by three shots in a diameter of 13in., and iu the centre of 
thisspace there were very deep fissures with the iron driven into 
the ship's side from the main body of the plate. The second 5-in. 
French plate received eight shots—one on the upper edge, striking, 
however, full on the plate and away from other blows, broke out a 
semi-circular piece, 27in. in length and 10in. in depth. On the 
right extremity of this plate a crack rau through three shot marks 
to the lower edge of the plate, Sit. Gin. in length. Messrs. Brown's 
plate stood until alter its tifth shot without giving sign of a crack, 
but after that time a succession of blows in two spots on its lower 
edge broke up the metal in those places, as, indeed, it could not well 
have been otberwise under so unusual a pounding in two particular 
spots. It received 12 shots in all, ‘Che Millwall plate received 11 
shots, more fairly distributed. A second unlucky blow on its right 
lower corner broke through the metal, With this exception ‘he plate 
came out of the trial satisfactorily. Messrs. Brown's plate anathat 
of the Millwall Company may be considered about equal, aud as the 
best by far of the six tested. The French plates proved to be far 
below the average ot “A 1” plates, and very inferior indeed to the 
two first plates which were tried at Portsmouth from the same firm, 
M. Gandet, who was present during the trials, expressed hisastonish- 
ment at the results as regarded his plates, and said that no such re- 
sult hadever attended any trial of them in France. Capt. Harrison, 
one of the members of the lron-plate Committee, was present during 
the firing, as were also the respective representatives of the Millwall 
Company and Messrs. John Brown and Co, ‘The uncertainty of the 
practice, owing to the rough state of the weather, destroyed ina 
#reat measure the interest which would otherwise have been attached 
io the trials. Thus Messrs. Brown's plate received the majority of 
the shots directed against it by mere ghance in two particular spots, 
while the shots on the Millwall plate were scattered. Under these 
circumstances the comparisons required between the two plates, 
Which would have been of great value, could not be drawn, and only 
approximate results could be arrived at. ‘Che same argument applies 
of course, to the French plates, only in their case their failure alto- 
gether to resist shot enabled a more decided opinion to be formed. 
‘here were upwards of twenty “ miss” shots, owing to the move- 


ment of the gunvoat, which fully accounts for the uucertainty of 
the practice. All other countries test their armour plates on land, 
the plates inder trial being on a fixed target and the gun being also 
fired from an immovable platform. ‘The greatest possible accuracy 
of firing can be obtained, and shots planted in each plate as they 
may be wished, so that certainty can be arrived at in any comparisons 
which may be drawn between different plates. 





THE JARROW EXCURSION OF THE BRITISH 
ASSOCIATION. 

Most of the meetings closed their labour early on Tuesday in 
order to allow their members and visitors to share in one of these 
excursions duwn the coaly Tyne to the great works of Messrs. 
Palmer Brothers, at Jarrow, to inspect which, and also to partake of 
amost admirable lunch, the firm had liberaliy invited the whole 
Association and all connected with it. The visitors proceeded down 
to Jarrow by steamboat, and so had an admirable opportunity 
afforded them of peering beneath the banks of smoke which 
almost hide this river and the tremendous ranges of factories 
aud works which line its steep banks on either side. Though the 
picture is a very dark one, still, in its way, there is no other river 
in the world which presents such a wonderful picture 
of manufacturing industry as the Tyne. Everything around 
—houses, workshops, the wharves, and the river itself— 
is blackened to a blackness that would scarcely be believed 
possible even in the grimy districts of the Black Country itself, 
while countless chimney stacks rise into the air in all directions, 
pouring forth dense volumes of white smoke from the chemical 
alkali works, or black smoke from the foundries, which, as they mix 
make regular siratifications in the air, almost thick enough to keep 
out the very sunlight. No matter where the eye turns, the view is 
all the sarne—it is steam, fire, and smoke in every direction for miles, 
with occasionally a background still more hideous over a'l. Never 
did industrial labour assume a more unattractive aspect than it does 
on the Tyne, where peaceful employment looks more tremendous 
and dangerous to the eye than almost any horror of war. 

The great yards of Messrs. Palmer at Jarrow are some milesdown 
the river, and are tolerably isolated, so that from the water they are 
seen in their best and busiest aspect—that is to say, they appear. to 
be pretty equally divided between flame, steam, and smoke; for in 
these three essentials to doing any business in the Tyne, Jarrow 
rivals almost all the rest of Newcastle put together. When we say 
that the works occupy more than 100 acres, and that there are four 
huge blast furnaces for smelting the ironstone, that there are twenty 
puddling furnaces, dozens of rolling mills, literally scores of minor 
furnaces of all kinds and sizes, tnat there is scarcely an acre on 
which there is rot a boiler more or less large and noisy, seuding its 
steam along a ramification of pipes, which permeate the works like 
veins and arteries in al! directions, our readers can understand 
what Jarrow is. The works of Messrs. Palmer are the ouly works in 
England where every branch of manufacturing iron is done on the 
premises—where, in fact, the visitor follows the cargoes of ironstone 
through all their various processes, from the delivery of the ore at 
one end of the yard till it leaves the docks at the other in the form 
of a finished ship. here are no other works where all these 
multiplied branches of manufacturing industry are carried on in the 
same place, bnt at the ironworks of Cockrell and Co., near Liege. 
The Jarrow yards, however, possess advantages which no others of 
the same kind enjoy. Their ironstone may be said to be almost on 
the premises, and their coal is literally so, for the shaft of the mine 
is not a hundred yards from the works, and the coal seams extend 
under them. Thus, then, nothing has to be bought at Jarrow but 
timber ; every other article is either found or made on the works 
themselves, from a steamship and engines down to the machine- 
made bricks which are used in erecting the endless series of work- 
shops. In fact, as we have said, the visitor can follow the iron ore 
from the wharf to the smelting furnaces, see it melted, see it cast 
into pigs, the pigs puddled into blooms, the blooms rolled and 
re-rolled to the proper thickness for boat plates, cut to their proper 
size like so many yards of calico, punched for the rivet holes, and 
sent away on trams to the dock end of the works, where they are 
built into ships almost as fast as they arrive. 

The visitors were landed at the Newcastle end of the 
yards where the gigantic smelting furnaces, filled to the top with 
tons of ironstone and coke, were pouring their masses of flames and 
sulphureous vapour far and wide. There was great curiosity 
evinced to see these monster furnaces, up the lofty summits of which 
the stationary engine was every minute drawing tons of mixed iron- 
stone and coke to be fed in atthe top. At last, when all the visitors 
were assembled round the little sandy plain in which, like a series 
of extensive gridirons, the moulds were formed, both furnaces were 
tapped and their contents allowed to stream forth, flowing as 
smoothlyas burning water, if we may use suchan expression, tillall the 
moulds were filled, and about 40 tons of pig iron lay on the ground. 
glowing with such a heat that none could approach it. The 
simplicity aud ease with which the whole process was conducted 
appeared to astonish the uninitiated visitors as much as anything 
else they saw the whole day. The next visit made was to the 
rolling mills, where a very long four-inch plate was rolled; but, 
from one of the chief engines being out of order and unable to 
work, this was not so successfully accomplished as the castings had 
| been. ‘There were plenty of other things, however, to be seen in 
the mills, for the blooms and bars from the furnaces were being 
hammered and moulded into every conceivable shape, while the 
slabs and rods of cold iron were being clipped and cut 
about and punched like so much paper. From this point, 
| after visiting the brick-making machines, the visitors were 
| left to their own devices, and found ample amusement 
in the rows of casting, fitting, and turning shops on every 
side. The wonderful manner in which Messrs. Palmer have 
developed their yards in the last few years arises, of course, in a 
great measure, from the local facilities they possess in the abundance 
of coal and near neighbourhood of ironstone. In the first place, 
they obtain the greater portion of the ironstone from their own mines. 
At a point on the coast ten miles north of Whitby the ironstone 
seams crop out in the sides of the cliffs, and here they have formed 
the small harbour of Port Mulgrave, where vessels can ride in safety, 
and ship their cargoes with ease and expedition. Betweer the Tyne 
and Port Mulgrave some of their steamers run direct, making on 
the average four voyages per week, while others of a larger 
class call to load stone on their return voyage from London. At 
Jarrow the ore is delivered to the furnaces by means of the 
Armstrong hydraulic cranes, and mixed with ores from 
{ Cumberland, Devonshire, and Lincolnshire; thence it is passed to 
! the mills, and from the mills to the shipyards. ‘Che nweber of men 
employed in these operations is upwards of 3.500. The number of 
tons of iron consumed per annum in the yards and engine works is 
about 18,000. The amount of tonnage launched during the year 
endivg the Ist of August was 22,000 tons. The have 15,000 tons in 
course of construction, and orders spread over a period for 40,000 
tons more. Among these latter aro steamers of upwards of 3,400 
tons burden, among the finest and most complete merchant steamers 
ever built. They are intended to bring cotton from the Southern 
States of America, so soon as the war in that country shall cease, and 
they will no doubt be but the pioneers of others of a similar class. 
Oue of these steamers is of suflicient capacity to carry 7,000 bales of 
| cotton, and it is estimated that during one year she can bring from 
New Orleans to Liverpool 88,000 bales. The crew of such a vessel 
consists of 60 hands, and it would require five sailing vessels o: 
1,200 tons each, employing 130 seamen, to do the same work. 

At 5 in the afternoon the visitors, to the number of upwards of 
3.0, were invited to the mould loft of the docks, where a splendid 
luncheon had been prepared for them. Almost a longer time was 
employed in doing justice to this ample meal than very many 
had employed in inspecting the yards. At 7 the whole party 
returned to Newcastle, after spending one of the pleasantest days 
in this year’s meeting, 








A New Roya Carnage —A new carriage is now being con- 
structed by the Great Eastern Railway Company, at their Stratford 
Works, for the exclusive use of the Prince and Princess of Wales, 
when travelling on the net-work which accommodates their Royal 
llighnesses when they visit or leave their estate in Norfolk. The 
greatest pains are being taken to make it elegant, and at the same 
time substantial. The wheels especially have been the subjects of 
particular care. It will probably be ready before the anticipated 
visit of their Royal Highnesses to Norfolk in October. 














Tue Mepirerranean Tevecraras.—On Saturday week a message 
was received at ‘ialta from on board the screw steamer Hawthorn, 
sixty-four miles off Alexandria, stating that the telegraph cable had 
been picked up at that distance from that port. The spot, it is stated, 
is that where a stouter cable was spliced to the deep sea cable, when’ 
the line was laid, owing to the rocky nature of the bottom en that 
part of the coast. The faulty parts having been cut out the final 
splice was made on the morning of the 18th inst., and at 3.30 pm. 
the communication between Beugaze and Alexandria was completely 
restored. ‘The line throughout from Malta to Alexandria is perfect, 
and is again open to the public. Just at the moment when the 
Alexandria cable was thus successfully repaired, another of thea 
Mediterranean lines, a French one, that from Corsica to Toulon, laid 
by Messrs. Glass, Elliot, and Co., in 1861, stopped working. It may 
be remembered that the hemp covering of this cable, so strongly 
approved by the French Emperor, was protested against at the time 
by the makers as an insufficient protection against the numerous 
destroying agents to which submarine cables are subject. Mr, 
Andrews, engineer, and general superintendent of the Medit erranean 
Extension Telegraph Company, returned to Malta last week from 
his official tour of inspection of the company’s cables in Sicily and 
Calabria, which, it is said, were found in very good condition, 


Gotp 1x Wates.—Among the papers read at the Neweastle 
meeting of the British Association, was one by Mr. 'T. A. Readwin, 
on recent discovery of gold near Bala Lake, Merionetnshire. The 
discoveries of gold in Meriouethshire have of late been rather 
frequent. In some instances the appearances have been of such a 
character as to justify expectations of profitable results. Last year 
he enumerated the gold localities of the neighbourhood of Dolgelley :: 
now he noticed a recent discovery of gold near the beautiful lake of 
Bala (Lyn Tegd). About five miles from Bala, on the N.W. side. 
of the turnpike rozd leading to Dolgelley, and about two miles from 
the village of Llanuchilyn, nearly opposite the western eud of the 
lake, is a prominent hill, known as Castell Carn Dochan. At the 
top of this hill are the ruins of a castle of the olden time, and at the 
foot of the hill runs the swift little river Lew (Avon Lew) on itscourse 
to the lake. Geologically, the district is similar to the “ Dolgelley 
Gold District,” namely, the Lower Silurian rocks penetrated by large 
bosses of Greenstone. The maps of theGeological Survey, LX XIV. 
S.W.,and LXXYV. S.E., show a continuation of rocks to this spot, im 
a north-easterly direction, of precisely the same character as at 
Cwmbheisian, Dolfrwynog, Cefn Coch, Tyddynglwadis, &e... « 
distance of six or seven miles. At the Castell Carn Dochan maine 
there is an auriferous quartzose lode very remarkable. It runs 
nearly N.E, aud S.W., and has adip to the south. This lode is ex- 
posed to view for about twelve fathoms, showing gol in specks 
uearly the whole distance. The lode stuff is for the most part free 
from sulphides of lead, zinc, and copper. Occasionally metallic gold 
is found richer than a large specimen which was exiiibited. The 
quartz has a different appearance to that at Clogauand Dolfrwynog, 
and resembles more closely that at Clunes in Australia. Some 
boulders of quartz, weighing from two to four ewt., have been 
broken up aud found to contain visible gold throughout. The 
largest boulder had been built in a wall, near the spot where it had 
fallen. The upper portion of the lode appears to have slipped over 
the lower and down the face of the hill, leaving behind it a 
record of where it had been in characters of gold. Many tons 
weight of this lode-stuff have been collected, some of which has 
yielded gold at the rate of eighteen ounces to the ton. It is inter- 
esting to notice large loose masses of greenst me lying about, having 
having upon them ipcrustations of quartz, spangled with particles of 
gold, The debris,’of which there is a considerable quantity, yields 
gold of equal value with the lode-stuff. Specimens of quartz have 
been found at-Clogau, where £32,000 has been realised from the 
gold produce of less than 1,300 tons; a result, he believed, unpa- 
raileled in the world’s history of gold quartz mining. Operations 
have been commenced at the mine, by driving an adit into the face 
of the hill te cut the lode at a depth of about twenty fathoms. This 
level has been driven to within six feet of the lode, which if found 
as rich at that depth as the sample exhibited, very probably may 
give as satisfactory results as the St. David's Lode at Clogau. The 
gold is not associated with sulphides in excess, so that its extraction 
is exempted from the difficulties generally attending the various pro- 
cesses of amalgamation. This is an important fact, and greatly 
enhances the commercial value of the discovery. : 

Casting AND Borer Makixa at Letsvon.—The foundry nexi‘ 
attracted our attention. It forms a large square, which is dividedi 
into four sections. The arrangement for toundry purposes is.ox+ 
ceedinely convenient. In the largest section there are three g‘antic: 
cranes, covering a space equal to three-fourths of the area of the 
moulding floor, which are brought into direct communication with 
the furnaces. These furnaces are of an improved construction, and 
deliver the metal very rapidly, with a small consumption of coke. 
About ten tous of metal are melted daily for the castings required 
in the different departments of the manufacture. The ovens for 
drying the cores are conveniently arranged, aud placed in commu-- 
nication with the moulding-floor by means of a tramway. The: 
whole arrangement, in short, of the foundry is such that the re~ 
moving of the heavy moulding flasks or boxes, the conveyance: of 
the materials to and from the furnaces, and the reinoval of the east- 
ings from the founder, are all effected with a very small amount of 
manual Jabour. Under the same roof with the foundry, and ina 
fire-proof compartment, is the extensive stock of patterns, which 
are the fruits of upwards of fifty years’ experience, and which show 
the progressive stages of the manufacture at the Leiston Works. 
The whole of the machinery connected with the foundry is worked 
by a 14-horse power horizontal cugine, which also draws up the in- 
clined plane the laden trucks from the railway. There are five steam 
engines engaged on the works, the aggregate power being about 
9U-horse ; these are so arranged that the departments can be worked 
independently of each other. The construction of the boilers of 
these engines is such that the offal wood and refuse are consumed, , 
thus effecting a considerable saving in coals. As regards the latter, 
there are vaults under the tramway, in convenient situations, into 
which the coal is delivered by the trucks, without any cust of 
manual labour. ‘This is a very economical arrangement. ‘I'he 
malleable iron process is quite as advantageous to the manrfacture, 
both as regards strength, durability, and economy, as that of the 
scrap, and perhaps more. At all events, few even of the first-class: 
manufacturers have a knowledge of the secret, and therefore do not 
use it; and fewer still have the means, so that they are completely 
excluded from usingit. Apart from certain chemical transformationes 
in the furnace, which we were not entitled to inquire iuto, we 
may briefly state that cast iron parts of machinery are convened, 
simply by heating with certain ingredients, into the toughness and 
durability of wrought iron parts, ordinarily made by the hand. 
They are even tougher than wrought iron ones. ‘This faet we 
proved by several experiments, first breaking the parts as castings, 
which was easily done, being nearly as brittle as glass; and then 
attempting to break similar parts, which had been cast in the same 
mould, after they had undergone theannealing process, which wecould 
not possibly do. In fact, we found by striking the annealed parts witha 
hammer that they were as touch and as bendable as wrought-iron, 
and as certain to wear as long. We now arrive at the department 
for the manufacture of steam-boilers, Our attention was first 
directed to the furnaces, by which the plates can be heated, what- 
ever their dimensions, to an uniform temperature throughout; so 
that whether they are requiredto be operated upon on flinging blocks, 
or merely heated for ascertaining their soundness, they are brouzht 
out iu their proper condition. ‘Where is also a first rate plant of 
machinery for punching, shearing, drilling, and bending the plates; 
the most perfect tools for making the rivets ; aud a boiler, with the 
apparatus attached, for being proved by hydraulic pressure. As 
regards the boilers for portable and other engines. we remarked the 
total absence of all angle-iron, the necessary flanges being formed 
out of the plates tuemselves, which we conceive to be the acme of 
strength, combined with lightness, in the construction of boilers ; 
aud the arrangements are capable of turning out a boiler a day, or 
six per week, which is frequently done.—Messenger. 
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Grants of Frsvisional Protection for Six Months, 

is04. Joun Coorg Happay, Bessborough-gardens, Pimlico, London, “ Im- 
provements in fire-arms, and in artillery and projectiles for the same.”— 
Petition recorded 31st July, 1863. 

1938. Joseri GUSTAVE PiNEDE, Liancourt, Oise, France, ‘Improvements i in 
apparatus for regulating the "speed of steam and hy: drauli c¢ engines.” 

1947. THOMAS SIMMELKIAR, Black Rock, Cork, Ireland, and Joun InpeTsoN 
sprcer, Vark-read, Old Ford, Midu lesex, ™ "An improved composition for 
coating or painting the bottoms of ships or vessels, to prevent them from 
fouling.” —Petitions recorded Gth Augu t, 1863. 

1963. PaTRICIO MARCOS DEL KIO, Jevinynestreet, 
machine for obtaining motive power.” 
1363. 

2000. JaMES EoMunDs, Birmingham, *‘ An improvement or improvements in 
gun and pistol futniture.” 

2004. Marc AstTOINE Francois Mennoys, Abingdon Chambers, West- 
minster, ‘Improvements in the construction of numbering machines.” 

—A communication from Wilhelm Hof and Thomas Ward, La Chapeile- 
St. Denis, Seine, France.” 

? Harvey Brows, King-street, Cheapside, London, “ Improvements in 
burners for lamps for burning oils or fluids.”—Petitions recorued 13th 

August, 1863. 

2010. Ropext BENsamin Greeswoop, Hackney-road, London, “ Improved 
means of preventing accidents upon railways.” 

2012. Epwarb Brown Wi.son, Parliament-strcet, Westminster, ‘‘ Improve- 
ments in blast furnaces.” 

2016. Norman Scorr Russevt, Great George-street, Westminster, 
provements in apparatus for working great guns. » 

2013. WILLIAM AssBury, Birmingham, ** Improvements in axles and axle- 
boxes, and the parts of wheels immediately connected therewith.” 
— Petitions recorded 14th August, 1363. 

2022, Guores Davirs, Serie-street, Lincoln’s-inn, London, “ Improvements 

in “furnaces for heating, flattenirg, and ous glass "— A communica- 

tion from Andrew Kesler Hay, Winslow, New Jers U.S. 

2021. ROBERT PARKER, Atherton, Luucashire, “ Certain improvements in 
presser flyers to be employ ed in preparing, spinning, and doubling cotton 
and other fibrous materials.” 

2023. EDWARD Lorp, Todmorden, Yorkshire, ‘‘ Certain improvements in 
machiuery for preparing, spinning, and doubling cotton and other fibrous 
substances, 

JOUANN Ernst Friepricnh Lupeks, Elizabeth-terrace, Islington, 
London, ** Improvements in the means of "keeping cameras or Other appa 
ratus steady when suspended to ballcons,” 

£032. Koger LicuTRows, Over Darwen, 
looms for weaving.” 

2034. GroxGk TOML:NSON BovusrieLp, Loughborough Park, Brixton. Surrey, 
“Improvements in the mapnufactuve of cement.”—A commanication 
from Samuel Hilton, Providence, Rhode Island, U.S.— Petitions recorded 
15th August, 1803. 

2036. Joun Situ, Cheetham, Manchester, “ Inprovements in machinery 
for finishing woven fabrics.” 

2040. WitutaM Lonesortom, Nelson Foundry, Barnsley, Yorkshire, “An 
improved lubricator.”— Petitions recorded 17 wth August, 1:63. 

2046. Joun Brigos, Blakely, Lancashire, ‘*Certain improvements in coating 
or covering crinoline steel.” 


St. James’, “A new 
~ Petition recorved lth August, 








“Im- 
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2028, 


2048. Henry Robinson, Skipton, Yorkshire, “Improvements in lime- 
kiln.” 
2052. Ricuaro Arciizatp Broomay, Fleet-street, London, ‘‘ Improve- 


ments in the manufacture of hats, caps, and bonnets, and in apparatus 
employed therein.”—A communication from Eugene Coanuet, Nancy, 
France. 

20°4. Jean Baptiste Vincent Faure, Aschaffenburg, Bavaria, ‘‘ Improve- 
ments in pen and ink holders.”— Petitions recorded 18th August, 1863. 

2053. CHAKLES SONNHAMMER, Regent-street, Londcn, ** An improved fan.” 

2060. Tuomas Scort, Nelson-square, London, “ Improvements in the con- 
struction of floating docks or apparatus for lifting ships and other 
bodies.” 

2062. Simon SANDERSON, High-street, Shoreditch, London, “ An improved 
fastening for leggings, stays, or other articles.’ 

2064. Ricuanp Hvenxs Jacxsonx, Glive Branch Works, Meadow-!ane, 
Leeds, * Improvements in machinery for sawing woud and other fibrous 
substances,” — Petitions recorded 19th August, 1863. 


Patents on which the Stamp Duty of £50 has been Paid. 
2147. WituiAM THomson, Glasgow, Lanerkshire, N.B., and FLemine 
JENKIN, Stowting, Kent.—Dated 25th August, 18v0. 
2062. Gzoree TOMLINSON BousrikLp, Loughborough Park, Brixton, Surrey. 
—A communication. - Dated 27th August, 1860. 
2063. Grorer TOMLINSON Kous¥IELD, Loughborough Park, Brixton, Surrey. 
A communication.— Dated 27th August, 1860. 
2071. Peter Errertz, Manchester.— Dated 28th August, 1860. 
zisl. Jonn Huen WitniamM WiILLiaMs, and Grorer Lrysnon, Brockmoor 
Works, Brierly-nill, Staffurdshire.—Dated 4th September, 18u0. 
5. JOHN SILVESTER, Westbromwich, Staffurdshire. — Dated 11th 














2475. 
October, 1860. 

2063. Joun Bineury, Leeds. - Dated 27th August, 1860. 

2074. CHARLES WILLIAM SIEMENS, Great Gcorge-strect, Westminster.—Dated 

th August, 186. 

2059. Sir Perer FarBarry, Leeds.—Dated 29th August, 1°60. 

clo. WituiaM Scott Unperuitt, Newport, Shropshire.— 
—— 1560. 

Tuomas Grimston, Clifford, Yorkshire.— Dated 3rd September, 1860. 
Exocu Hoxron, "Darlaston, Staifordshire.—Dated 8th September, 





Dated 30th 
212 
O75, 
1860. 
2096. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A cormunica- 
tion. —Dated Suth August, 15) 





2124. HENRY Moore aud SAMUEL NEWBERRY, Burnley, Lancashire. — Dated 


3rd September, 1560. 
2:90. GroR@R WELLMAN, Lowell, U.S.—Dated 11th September, 1860. 





Patent on which the Stamp Duty of £100 has been Paid. 


2037. JAMES ApreRLy, Dudbridge, near Stroud, Gloucestershire.— Dated 
2nd September, 1856. 





Notices to Proceed. 


966. Jonn Govcurk, Worksop, Nottinghamshire, “ Improvements in 


@ 





steam boilers, and in xeguiating the admission of air into the furnaces 
of steam boilers.” : 
067. Ropert CaLvert CuarnaM, Walker, Northumberland, “‘ Treating 


the waste liquors from b! eaching- powder stills, in. order to obtain hydro- 
chloric acid and other products therefrom.”—Petitions recorded lith 
April, 1863. 

S86. Henry Rarrer, Barr's Hill-terrace, Coventry, Warwickshire, 
improved process for obtaining printing surfaces.” 

058, Epwin Linpssy Simpson, bridgeport, Fairfield, Connecticut, U.S., 
“An improvement in waterproof compounds, and in fabrics prepared 
therewith.’ 

991. Joun WitiiaM Nottinena,, Clayton- place, Kennington-road, Surrey, 

“Improvements in two- wheeled vehicles.’ 

liven Donaup, Johnstone, Renfrewshire, N.B, “ Improvements in 

machinery or apparatus for bending or straightening metal piates.” 

996. WILLIAM CAMPION and GEORGE WiLson, Market-place, near Sneinton, 
Nottinghamshire, * Improvements in machinery or apparatus emp!oyed 
in the manufacture of looped fabrics.”"—Petitions recorded 21st April, 
Post 

James L'E and Epwin Dawsox, Tammerfors, 
po in looms for weaving.”— Petition recorded 22nd Apri, 

10:4. Joun Cavanan, Parron-street, Paddingvon, Liverp-ol, 
provement in cricket bats.” 

1016. WILLIAM Newton Witson, High Holborn, and James Granam Grey, 
Cheapside, London, ** Improvements im machinery for sewing and stitcn- 
ing."—Petitions recorded 24th April, 1863 

1028. CHARLES POOLEY, Manchester, ** Improvements in certain parts of 
maehinery for preparing and spinning cotton and other fibrous sub- 
stances.” 

1034. James Dunpar, jun., and Joun WymEn WooprorD, Sutherland-street, 
Walworth, Surrey, ** Improvements in apparatus for steering and 
maneuvring ships and vessels.” 

1036. ALCIDE PorrrirR and Carns CrappaL, jun., Paris, ‘Improvement 
in the n.anufecture of b.ue and vivict colouring matters suitabie for dyei os 
ond printing.” 

10!3. CuakLrs Bryer, Gorton Foundry, 

»fety valves.” — A communication from 
Denton, 

1039. Ika Dimeck, 
ing. sorting according to size, and doubling sili and other threads. 

1042. WiLLiAM Epwakp Nwron, Chat cery-lane, London, ** improvements 
in threshing machines, part of which improvements are also applicable for 
hulling, cecorticating, cleaning, and poiishing grains and seeds.”—A 
communication from Aristide Barbier and Nicolas Edouard Daubrée, 
Ciermont, France.—Petitions recorded 25th April, S63. 

1050. Maurice VaLkeNnuyzen, Paris, “A new caster for furniture.”— 
Petition recordes 27th April, 1863. 

1072. Gzorczk Epwoxp Dosistuorre, Leeds, “ Improvements in apparatus 

al and other minerals.”— Petition recorded 20th 
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993. 


Finland, ** Improve- 
1863. 
“An im- 





Manchester, “ Improvements in 
Johann Andreas Schubert, 


Manchester, ‘‘ Improvements in machinery for clean- 


used when getting co 
April, 1883. ’ 


Lancashire, *‘ Improvements in | 








1 1085. HENRY WmuaM Rirury, Montpellier Lawn, Cheltenham, «* Improve- 
ments in apparatus for printing fibrous materials.” — A communication 
from Stani: igoureux, Reims, France, 

1036. MicHARL Henry, Fleet street, London, ‘‘ Improvements in apparatus 
for mauufacturing beton and artificial stone, pugging clay and other 
similar parposes, ‘and in the production of artificial stone, and artistic, 
ornamental, and de corative articles, works, and surfaces. *— A communi- 
cation from Francois C Paris. — Petitions 

recorded 29th April, 18k 

1092. CHARLES PATRICK STEWART, Atlas Works, Manchester, and Joun 
Kersuaw, Duke-street, Westininster, * Improvements in engines, machi- 
nery, and apparatus for obtaining compressed air, and for applying the 
power thereof in propelling railway and other carriages.”— Petition 
recorded 30th April, 1863. 

1113. Groree Haseutixe, Southampton-buildings, Chancery-lane, London, 
**Tmprovements in springs for railway carriages and other purposes.” 











suet, Boulevart St. Martin, 





















-~-A communic » from Richard Vouse, New York, U.S.—Petition 
recorde! 4th May. 
llz4. WILLIAM GLover, South Shields, Durham, “ Improvements in 


means or ap po to facilitate the steering s of ships and other vessels,” 
— Petition recorded 5th May, 1863. 

1180. SAMUEL Hipreat, JonN Lawton, and James Kay, Manchester, 
“Certain improvements in apparatus for cleansing potatoes, and in 
decorticating the same and other esculent roots 

1133, GEORGE “DAVIES, Serle-street, Lincoln s-inn-ficlds, London, Improve- 
ments in machinery or apparatus for forging and cressing horse-shoe 




















and other nails."—A communication from Charlies Alexandre Louvrier, 
Paris.— Petitions recorded 6th May, 1863. 
1146. CHARLES ARTHUR Day, ANDRkEW Lams, and Tuomas SUMMERS, 


Southampton, 
7th May, 1863, 
1179. Cuxistorugx Suorrock and WILLIAM StiorRock, Over Darwen, Lan- 
cashire, ‘* Certain yang in power looms for weaving.” — 
Petition recorded With Mey, 1 
1204. Victor Junimn C \SSAIGNES, 


“Improvements in marine engines.”—-Pctition recorded 


863. 

Rue des Fosses, St. Jacques, Paris, 
“Improvements in stereoscopes.”— Petition recorded 13th May, 1863. 

1239. James Wuireurap, Calverley, wear Leeds, “‘improvements in 
motive power machinery, especially adapted for rai-ing and forcing 
water and other liquids or fluids, parts of said improvements being appli- 
cable to steam engines and’ other machines fitted with pistons,’’— 

— Petition recorded ith May, 1863. 

281. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 

in breech-loading ordnance, and breech-loading and other small arms.”"— 

A communication from Louis Wells Broadwell, St. Petersburg, Russia.— 

Petition recorded 21st Mau, 1863. 

25. WiLLiaM Epwarb Ngwrtox, Chancery-lane, London, “ Improvements 

in nozzles for hose and water discharge pipes."—A communication from 

Consider Harvey Morrison, LeRoy, New York, U.S. — Petition recorded 

Sth Juve, It 3 

1613. RoBERT Musnet, 
manafacture of iron and steel.” 
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Coleford, Gloucestershire, ‘‘ Improvements in the 

"—Petition recorded 26th June, 1863. 

1760. JaAMeS Davison, Southwick, near Sunderland, Durham, *‘ lmprove 
ments ia furnaces for boilers, smelting, and other useful purposes 
— Petition recorded 14th July, 176%. 
778. Hypouire Meee, Rue de la Fic 








slité, Paris, “‘ Certain improvements in 
th ve mode of treating fatty bodies.”"— Petition recorded 16th July, 1883. 

1845. Winuiam Gaxrowtn and JAMES Gaxrorti, Dukinfield, Cheshire, 
“Oertain improvements in preparing, beetling, or finishing textile 
fabrics, such as cotton, wool, linen, or other fibrous materials.”— Petition 
recorded 23rd July, 1863 

1922. Samurt Bury and Joun Price, Manchester, *‘ Certain improvements 
in vaives for steam envine~ — Petition recorded 4th August, 1563. 

1980, ALFRED VINCENT NEWTON, ,Chancery- -lane, London, “ An improved 
pe ss for hardening cast iron.”—A communication from Thomas Allin, 

ew York, 3.—Petition recorded \1th August, 1863, 
iZORGE Gx ANAM, Dalquhurn Turkey Ked Dye 
shire, N.B., * Improvements relating to baths or builers use d in dyeing. 

1937, ROBERT Musuet, Colcford, Glouce: sstershire, “An improvement or im- 
ne rm yvements in the manuf cture of cast steel.” 

1988. Joun Cornxrowrn and ALFRED ANDREWS, Birmingham, * Improve- 

ments in the nails commonly called screw rivets, which improvements are 

also applicable to other nails and spikes "Petitions recorded 12th 

August, 1563. 

2034. Gore Tomson PRovsrieLD, Loughborough Park, Brixton, Surrey, 
** Improvements im the manufacture of cement.”--A communication 
from Samuel Hilton, Providence, Rhode Island, U.s8. — Petition recorded 
lita August, 1365. 

2046. Joun Brieos, Blackley, Lancashire, ‘‘ Certain improvements in 
cvating or covering cvinoiine steel.”"—Petition recorded 18th August, 1803.3 











19: 6 Works, Dumbarton. 

















And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Orslice of the 
Commissioners, wituin twenty-one days next after the date of the Gazette 
(and of the Journal!) in w bich this notice is issued, 
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*,* Specifications will be forwarded by post on receint of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-ottice, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Oftice, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions aremade from A'stracts prepared expressly Sor 
‘Tur ExGtnegn, at the ofiice of her Majesty's Commissioncrs of l’atents, 





Cass 1.—PRIME MOVERS. 


Including Fixed my and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 


229. J. Fyrx, ni 
Januiry, 1863, 

In one modification of this apparatus there is a chest of a rectargular or 
other convenient form arranged to be secured to the outside of the boiler 
in such a position that the proper water suriace line may cross it about the 
middle of its height. A pipe and stopcock connection is formed between 
the top of this chest and the steam space of the boiler, and a similar con- 
nection is formed between the bottom of the chest and the water space of 
t.e boiler. The waier level in the chest will thus be the same as in the 
boiler. ‘lo the front of, and communicating with, the chest there is applied 
a glass level or gauge tube of the ordinary kind, with a blow-off cock at the 
bottom. To the upp art of the chest there is fitted a pressure gauge of 
any convenient kind, whiist upon the top of the chest there is fitted an 
alarm whistle, or other convenient alarm instrument, arranged to be 
worked by steam, The bottom of the chest is provi led with a valve seat 
upon the ‘inlet ope ning of the water connection with the boiler, and a valve 
to clo-e the opening is suspended to the float inside the chest. A rod 
passes upward from this float, and its upper end is shaped to c'ose the open- 
ing communicating with the alarm above. ‘The float rod is also jointed to 
a Jever centred on to a stud or arm, and from the opposite end of this lever 
there is suspended a second float, which is altogether in the steam when 
the water level is at its proper heiz ‘ht. If the water level becomes too low, 
the alarm valve is opened by the descent of the lower float, and, if the 
water level rises, it first closes the alarm valve by the buoyant ac tion of the 
lower float; but on its rising so as to act on the upper float the action is 
reversed and the alarm vaive is opened as before. Another valve is 
arranged in connecuon with the alarm, and this valve is loaded to the 
pressure which it is wished not to exceed, so that, on that pressure being 
passed, the steam passes through the vaive and sounds the alarm.—JNot 
proceeded with. 

250. C. Mace, Sunderland, “ Steam engines."—Dated 28ih January, 1863. 

The maiz: bed of this engine is formed into a holiow box frame of a suit- 
abie form, and of suffic size to receive the arrangement of horizontal 
tubes of a surface condenser. In this condenser the Lubes are placed nori- 
zontally, but slightly inclined, and the tubes in each are disposed in a line 
with the kee! (when used for ship propulsion), and, couseque:tiy, with the 
driving shaft of the engine. It is preferred that the circulation of the 
condensing water should be by mechanical means, and through the thin 
metal tubes of the condenser, while the steam is brought in contact with 
the exterior surface of such tubes; but this action may be reversed. The 
condensers form the bed of the engine, aud the hollow columns which rise 
above, and are fixed to, the condensers, form the supports of the cylinders. 
The air pumps are formcd in the columns that support the cylinders, and are 
worked from crossheads either above or below the cylinders; the pump rods 
work through suitable stuffing boxes, 


** Safety apparatus for steam boilcrs.”~-Dated 24th 
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w. “Write, Nuwccastleon-Tyne, “ : Stea am engines, ”—Dated 28th 
anuary, 1863 
For the purjoses of this invention two cylinders are used; one, the 


smaller cylinder, is a high-pressure cylinder, while the other, ‘the larger 
cylinder, is a low-pressure cylinder, combined in such manner that the 
steam from the high-pressure cylinder is passed into and expanded in the 
larger cylinder, as 1s well understood, Itis preferred that the larger cylinder 
should be the lower one of the two, and that the smaller cylinder should be 
formed on the upper end or cover of the larger cylinder. The piston rod 
of the smaller cylinder passes through a stutling box in the cover of that 
cylinder, and is fixed to the middle of a crosshead. The piston in the lower 
and the larger cylinder has two piston rods, which respectively work 
through stufling boxes formed in the upper or end cover of the larger 
cylinder, in such manner that the piston rods are outside of the smaller 
cylinder, and their ends are fixed to the ends of the crosshead above men- 
tioned. There are also two piston rods to the piston of the larger cylinder, 
which descend through the lower end cover, and work through stuffing 
boxes formed theren. The lower ends of these two piston rods are fixed wo 

a crosshead, the ends of which slide or move between guides fixed to the 

columns or hollow supports on which the larger cylinder is fixed. These 

columns or hollow supports are to be constructed and arranged in a suit- 
able manner to act as condensers either by injection or surface condensation, 

Tie holiow columns or supports are fixed to a snitable bed plate, and the 

main or driving shaft of the engine is placed between the columns or hollow 

supports. Motion is communicated to the driving shaft by means of a 

connecting rod trom the lower crosshead, from which also motion is com- 

municated, by a beam or lever, to the air and water pumps, which are, 
by preference, arranged on the base plate outside of the columus or hollow 
supports 

53. J. Pi ATT, Charlotte-street, 

January, i363 
For the purposes of this invention a cylinder is mounted and fixed to an 
axis or shaft by means of one of its ends or covers. The cylinder is placed 
within a cyliudrical or other suitable form of cover or case, which is 
arranged to act asa framing. It is preferred that this case should be con- 
stantiy full of steam when the engine is being worked by steam. Pari of 
the shaft or axis, and the cylinder thereon, are arranged to rotate with the 
case or cover, whilst parts of the shaft or axis pass through and are sup- 
ported in suitable bearings at each end of the cover or case, One of the 
end covers of the cylinder is made with two hollow chambers, one on each 
side of the shaft or axis, to rec. ive two slides, which are alternately moved 
into and out of the cylinder of the engine by means of a stationary fixed 
undulating track or cam. in which a roller at the end of cach of the slide 
rods moves, The undulating track or cam is fixed to a hollow trunk, 
which passes from the exterior into the interior of the case, its inner end 

coming against the end cover of the cylinder of the engine, which is fixed 
to the shaft or a The hollow trunk is divided into two parts or com- 
partments ; ove acts as the steam pipe or passage for convey ig steam to 
the interior of the cylinder of the engine when the engine is worked by 
steam, and the other compartment con-titutes the steam outlet from the 
evlinder of the engine; but the use of these two compartments or divi-ions 
of the holiow trunk may be changed or reversed by a suitable slide or other 
valve. A-steam stop is formed or fixed in the end of the hollow trunk, 
which forms a steam abutment within the cylinder of the engine, and it is 
between this fixed stop or abutment and one of the siides the steam is in- 
troduced into the cylinder of the engine, whilst the steam is allowed to 
escape from the cylinder of the engine into the outlet compartment on the 
other side of the slide, The slides as they pass the abutment or stop are by 
the cam or undulating track caused to enter the cylinder in such a manner 
as to be acted on by the steam, and to be propelled thereby from the steam 
stop or abutment, so as to communicate a rotary motion to the cylinder, 
and the axis or shaft of the engine to which tne cylinder is fixed. The 
steam abutment is packed with metallic packing, formed with inclined 
surfaces, which packjng is capable of being set up by a screw, Which can be 
tur ed from the outside of the case. ‘The engine may be worked by other 
fluid as well as by steam, and by applying power to the shaft er axis, so r6 
to give a rotary motion to the cylinder, the engine will become a pump. 

258. C. P. Stuwart and J. Ropinson, Manchester, * Japrovements in and 
applicable to that apparatus known as Giffurd’s Injector, and in the 
adaptation of it to locomotive and other boilers,”"—Dated 28th January, 
1863. 

There are certain objections in using “Giffard’s Injector,” and by 
discoveries which the pateutees have made they are enabled to remove 
them, that is, they can stop the noise when working, prevent the admix- 
ture of air with the water passing through the injector, and the loss or 
waste of water escaping from the overflow cavity, and arrange so that the 
working of the appar.tus can be brought more easily under the inspection 
of the driver or fireman m locomotive and other boilers, and besides 
removing these objections they can feed cold or hot water at the ove: flow 
cavity. Some or all of the objections are removed and the above advan- 
tayes are secured by each of the improvements hereinafter described, The 
improvements consist in forming a cavity around and above the nozzles of 
the injector as a reservoir for a portion of the overflow water, ‘The im- 
provements also consist in applying a pipe to the overflow, so that the 
water therefrom will have to ascend the pipe, which is open to the atmo- 
sphere at its upper end, or the pipe is first made to ascend, and then 
descend, its lower end being inmersed in water; or it is bent down and 
immersed in water, The invention also consists in connecting the over- 
flow orifice with the suction pipe supplying water to the injector, and 
placing a two-way tap between the overflow and suction pipe, so that when 
the communication is shut between the two, the overflow will be open 
directly to the atmosphere, »nd when the overflow is shut to the atmo- 
sphere, it will be open to the suction pipe. The improvements in arrange- 
ments for applying the injector to locomotive and other boilers so that its 
working will be better under the inspection of the driver and fireman, 
consist in connecting the overdow orifice with the sucking pipe, and fixing 
a tap to open or shut the communication between them; and in joining a 
branch pipe to the connecting pipe so as to ascend from it, the upper end 
being open to the atmosphere, 

261. B. J. Bromwicn, Charter House-square, London, “ Obtaining and apply= 
ing motive power.’— Dated 2eth January, 1863. 

This invention relates to a novel mode of applying compressed air to the 
obtaining of motive power. ‘To this end the patentee provides a chamber 
capable of containing the compressed air to be employed, and in connection 
therewith he brings a series of engines, which he proposes shall each in turn 
receive the air as it leaves the chamber, and be acted upon thereby, —T! 
several engines he proposes to connect with a common shaft, and thus to 
concentrate the power of all the engines. A convenient mode of carrying 
out this system is to construct a series of annular cases, and to fit sir ught 
covers thereto, but in such a manner that they will be free to rotate on 
their seats. ‘To the inner face of these covers a piston is attached, which 
fits the case, and each case he provides with a supply and discharge pipe, 
between which he mounts a valve, which is maintained in position by 
a spring or other suitable means. ‘This valve acts as a stop to the admitted 
air, but will yield to the pressure of the piston, soas to allow it tu pass in 
its rotary course. This series of rotary engines he mounts one above the 
other in suitable fixed framing, and sets up a vertical sheft concentric 
therewith. From the shaft project arms, the extremities of which are con- 
nected to the rotating covers of the engines, As, therefore, the engines are 
diiven, they will severally exert their power in driving the common shaft 
from which rotary motion may be taken off by a crank or otherwise. 
i hese engines are connected together by coupiing pipes, and the top engine 
of the series is also connected by a supply pipe with the air chamber. The 
air therefore pas-es first to the top engme, when, having exerted its force, it 
gos to the next, and so on through the series, until, having operated on 
the piston of the last engine, it ente:s an elastic coiled pipe, which is con- 
nected to the air chamber. A pressing roller, driven by the central shaft, 
traverses this coiled pipe, and expels the air therefrom as it is supplied 
thereto, driving it into the chamber. Thus the same air is used again and 
again for driving the engines, At»tarting the compound engine any avail- 
able motive power may be employed for charging the air chamber with 
compressed air, 

274. W. CLARK, Chancern-lane, London, “ Condensation of steam,”—A com- 
munication.— Dated 2th January, 1863. 

This invention is based on the tullowing princip'es :—First, to project the 

water on the outside of the surfaces in contact with the steam to be con- 
densed, instead of injecting the water into the condenserand mixing it with 
the steam. By rapidly renewing the water thus obtained, the inventor 
remedics the defective conductibili‘y of the water; hence he requires appa- 
ratus of but small dimensions compared with those ordinarily used. 

Secondly, the condensing surfaces are disposed in the form of a diaphragm, 

in any suitable manner, “but the essential feature of that which is here ex- 

pressed by the word diaphragm is to present surfaces accessible on both 
faces by sanply opening a port or removing a cover, ‘This arrangement, 

which constitutes the fundamental principle of the s\ stem, permits of clean- 
ing the surfaces with ease, even whin in motion ; it has also the farther 
advantage of allowing free expansion, ani preventing allescapes. Thirdiy, 
the distilled water is separated from ‘he fatty matters employed in lubri- 
cating the differcnt parts of Ue nrachinery, to as to furnish the water per- 
feci!ty pure to the boiler. Fourthly, to restore to the dsiilied water 
passing from the condenser tu the boiler, and from the boiler to the 
¢eondenser, any quantity which my escape, without any increased attention 
on the part of the driver or stoker. 

281, N. P. C. Luvyp, Liverpool-street, London, “ Eagines of ony des'rable or 
reasonable power to be worked without the aid of steam, heat, or any 
auxiiary other thon atmospheric pressure.” —Dated 20h January, 186%. 

This invention is carried into effect as follows:—A metailic tube or 
cylinder is to be inserted at a right angle into a square or otherwise formed 
metallic plate, and a metallic rod or baris to be inserted at a right angle 
into a corresponding plate, and these plates are to be united by means of a 
hinge which will permit them closely to approximate or to separate ata 
necessary distance. The sides attached to these plates will, when the plates 





London, “ Rotary engine."—Dated 28th 
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are separate, be air tight by means of appliances connected with the sides 
and similar substances above and below them. This apparatus may be 
termed No. 1. Another apparatus similarly constructed, and termed 
No. 2, will be used, The tube of No. 1 and the rod or bar of No. 2 will pass 
through apertures provided with air-tight substances, in one side of a cubic 
or elongated metallic air-tight box or chamber, from which air will, 
through a stop cock by means of an air pump, be extracted. The bar of 
No. 1 and the tube of No. 2 will pass through apertures provided with air- 
tight substances in corresponding parts of the opposite side of the chamber ; 
a stopcock connected with the tube of No. 1 being opened will admit air 
between the metallic plates, A stopcock connected with the tube of No. 2 
will admit air between the metallic plates. ‘The air will force No. 2 (being 
connected with No. 1 at the air-tight receiver) through the chamber, and 
will raise No. 1 to the position it occupied while quiescent, and cause the 
rod of No. 2 to pass without the chamber. The air in No. 2 will, by means 
similar to those provided for No. 1, be removed into a similarly placed 
receiver. The air that passed into the receiver of No. 1 will, by means of 
a hinge, cause the plates closely toapproximate and remove tive air between 
the plates into the receiver whence it was obtained; hence, air admitted 
alternately into each receiver will move the united apparatuses 1 and 2 in 
alternate opposite directions. Two tubes and two bars being alternately 
forced within and without the chamber, and being connected with the right 
and left wheels of the engine and the first carriage or other machinery, will 
act with double power.—Not proceeded with. 


Ciass 2.—1 RANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hlar- 
NESS, JC. 

227. J. B. Feun, Sparkbridge, Lancashire, “ Working railway engines and 

carriages on steep inclines.” — Dated 26th January, 1865. 

For the purposes of this invention the patentee applies to the engines and 
carriage wheels in pairs or sets of two or more, so arranged as to work on 
cither side of a central rail, and to pre-s and hold on such rail with a pres- 
sure and holding adapted to the circumstances of each case. In travelling 
up inclines, the wheels of each pair or set are worked by the engine at a 
speed and with a pressure on exch side of the central rail according to the 
load and the rate at which the engine has to travel, and the adbesion neces- 
sary for taking the load up the incline. In descending the inclines, these 
pairs of wheels on the engine and carriages are employed as brakes, with an 
adhesion adapted to the load. These pairs of wheels also hold on either side 
of the central rail in such manner as to afford a great amount of security 
against the wheels of the engines or carriages jumping and getting off the 
lines of rails on which they are travelling. 

246, C. Askew, Charles-strect, Hampstead road, ** Railway chair and joint for 

rails.” —Dated 27th January, 1863. 

This chair is constructed in two parts, and each has a head similar to the 

aw of a vice to fit the rail; one of such parts has a sliding groove similar to 
the slide of a slide rest of a lathe, and the other has a sliding piece to fit and 
slide in such groove. When a single or double headed rail is placed between 
the jaws of a chair, it is secured in the required position by means of one or 
more bolts passed through one or more holes through the two parts of the 
chair, and, if desired, through the rail also for that purpose, and screwed up 
securely, by means of one or more screw nuts,—Not proceeded with, 

238. R. A. W. Green, Putney, “ Wager boats."—Dated 27th January, 

1803. 

According to this invention the inventor makes light rowing or wager 
boats of a circular form from end to end, and tapering off from the middle 
to a sharp point at each end, being in fact like too long cones placed base to 
base. In building this boat there are four stringers or principal timbers 
which, with the exception of the upper one, are continued from end to end 
of the boat, These stringers or longitudinal pieces are united by circular 
frames or timbers of graduated diameter, according to their position in the 
boat, the largest being in the middle and diminishing toward the ends. 
For two of these circular ribs he substitutes two solid dises, one being 
placed inimediately forward of the sculler, and the other in the position to 
act as a stretcher or footboard, or a support for the same. Having so con- 
structed the framing of the boat, he then applies the outside covering, which 
he makes of a thin surface of cedar. The bottom half of the boat he makes 
in two pieces extending from the middle to each end, and so as to enclose 
half the periphery of the boat. These pieces are butted and lapped or half 
checked on each other at the junction. The upper part of the framework he 
covers in the same way.— Not proceeded with. 

249. H. O. Cook and E. G. Terky, Lower Clifton-street, Finsbury, London, 

“ Propelling ships and vessels.” — Dated 28th January, 1863. 

The patentee claims a method of propelling vessels by means of rotating 
fan or windmill sails, in connection with certain gearing, and a screw pro- 
peller or paddle wheels, substantially in the manuer specified. 

259. F. G. Mountz, Birmingham, “ Securing axles and azle-boxes.”"—Dated 

28th January, 1863. 

In carrying out this invention the patentee forms upon an axle the half 
section of a groove ranning round or partly round the axle, the counterpart of 
this groove being formed on the inside periphery of the box; an opening 
somewhat larger in diameter than the section of the entire groove is cut in 
the box inclining towards the groove; this opening has a flange round the 
orifice, reducing its diameter at that part, and forming a collar, the axle 
and box being fitted together with the grooves in opposition. A plug of 
india-rubber, or other flexible material, furnished with a ring or knob at 
one end, below which is a projecting collar formed on the plug, is inserted 
in the orifice in the box, and winds itself round the groove in the axle and 
box, being prevented from escaping by the collar upon the plug impinging 
against the flange or collar formed in the opening by which it enters, The 
flexibility of the material of which the plug is formed allows of its beng 
withdrawn by force when required, 

263. T. A. Weston, Birmingham, “Coupling and brake.” — Dated 9th 

January, 1863. 

The patentee claims a coupling and brake, consisting essentially of two 
series of dises, the disc of one series being incapable of rotation except with 
one of the two axles or other bodies to be ungeared from one another, and 
the dises of the other series being incapable of rotation except with the 
other of the said axles or bodies, the discs of each series alternating with 
those of the other series, and the whole of the discs capable of a sliding 
motion in the line of their axes, so that they may be either separated from 
one another or pressed against one another, so as to produce the amount 
of friction which is necessary for communicating the motion of one series 
of dises to the other series otf di or for enabling one series to regulate or 
arrest the motion of the other series. 

282. W. E. Nawton, Chancery-lone, London, “Couplings for railway car- 

riages."—A communication.— lated 80th January, X63. 

The object of this invention ix cffected by the employment of spring 
catches placed within the coupling boxes, and which catches retain and 
hold back the draw rod or box, which is provided at cach end within an 
inclined projecting piece, so that, when the end of the rod is inserted, it 
will litt up the spring catch and pass under. ‘These spring catches work in 
vertical grooves, and the stem of the catch passes through the top of the 
box, and is provided with a ring or hook, whereby the catch may be 
drawn up when it is to release the draw bar. Swells or protuberances are 
made on the sides of the draw bar near its encs, so that, should the carriage 
be thrown off the rails, the angle that the draw bar will then be made to 
deviate from a straight line will cause the swells or protuberances to lift up 
the catch and release the bar. The rear of the coupling box is provided 
with a red, which passes into another box, and acts on a draw spring made 
of vuleanised india-rubber, which may be compressed in either direction, 
that is, whether the carriage be driven forward or pushed backward. 


CLAss 3,.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Lressing Fabrics, jc. 

224. F. Totuausey, aris, “ Looms sor weaving ribbons.”—A communication. 
—TLated 24th January, 163. 

In this improved loom the atten or lathe is made with twice the 
number of pieces, bat with the some longitudinal dimensions as in the 
erdinary kom. The second or additional set of picces is placed underneath 
the first set, thus increasing the | eight of the lathe, and the space between 
the successive Warps is nace available for placing the recds through which 
each double piece of mbbon passes, By this arrangement the operative is 
enabled to see all the pieces weaving, bearing in mind, however, that, infancy 
weaving, the upper warps are woven the right side up, Whereas the lower 
ones are woven the wrong sice up, as each of the shutties works the up; er 
warp in its ascending course, and the next lower one in its deseending 
course. ‘The batten is divided into two parts, which slide on blocks, and 
can be set more or less apart, according to the nature of the work. When 
one of these parts rises the other is depressed to an equal amount. To the 
ordinary jacquard, which acts direct on the upper ribbon warps, the 
inventor superadds another, having no card cylinver or beam, and acting 
direct on the lower or additional warps. This auxiliary jacquard is set in 
motion by means of a double lever. which oscillates between the two jac- 
quards in »uch amanner that it lifts the shed on one side while it lowers the 
shed of the other warp, For the said purpose the wires or needles in the 
first jacquardare n ade longer than usual, so as to work into the auxiliary and 
produce the contrary ¢ffect therein. The auxiliary jacquard carries a 
movable board on its grifto support the hocks holding the threads ; when 
the board cescends all those hooks which are not hung on the bladcs of the 
grif or leash box descend along with it.— Not proceeded with. 

239, J. EpMoxDsoN, Frizinghall, near Bradford, * Looms and apparatu Jo 
weaving."—Luted 27th January, 1863, 
The objects of this invention are, First, to render looms self-acting in find- 

















ing the shed wherein a broken pick is made, or where the full shoot of weft 
is not introduced, so that, when the loom stops, the required shed will be 
ready to receive the weft the next shoot. Secondly, to cause the change 
boxes in fancy looms to change only when the required number of picks of 
any particular colour of weft have been woven, notwithstanding the weft 
having been broken. Thirdly, to throw any required number of picks or 
shoots of weft into one shed. Fourthly, in continuous looms or looms that 
do not require to stop for change of weft ~~ as for which letters patent 
were granted to Mr. Thomas Ingram, dated the 4th day of April, 
1860 (No. 861), to provide for the introduction of the changed weft into the 
proper shed. Fifthly, in the aforesaid continuous looms to cause the weft 
80 i juced t t the broken pick or shoot or to cause the next 
shoot to commence at or near the point or place in the shed where the 
broken pick or shoot terminates, or to take out the broken pick of weft so 
that there shall not be a double shoot in some part of such shed where a 
pick or shoot is broken. Sixthly, to lessen the friction in the warp when 
weaving gauze, leno, or other similar cloth, and to dispense with the easing 
rod usually applied for that purpose. Seventhly, to thread the weft 
mecha ically through the eye of the shuttle or weft case. 


244. H. Watson, Renton, * Heating arrangeiients of stoves for drying woven 
Sabrics.” —Dated 28th January, 1863. 

These improvements are advantageously applicable to stoves of the kind 
used for Turkey red fabrics. A stove of this kind consists of a building of 
one, two, or more storeys or flats; the floors, in the case of two or more flats, 
being permeable to the heated air or vapour. ‘The heat is applied to the 
bottom or ground floor by means of a horizontal flue proceeding from a 
furnace at one end, and returning backwards and forwards across or along 
the floor a number of times until it finally reaches the chimney or stalk. 
As hitherto arranged the heat radiated in a downward direction is com- 
pletely lost, and it is the object of the present invention to recover and 
ntilise a large portion of that otherwise waste heat by constructing under 
the main flue an air flue or passage discharging itvclf into the main flue 
behind the fire bridge, or at any other suitable point or point .—Not pro- 
ceded with. 





245. T. Parkinson, Bury, “ Carding engines.”— Dated 28th January, 1863. 

This invention has for its object the combing of the cotton from the 
doffers of machines known as carding engines, and consists in attaching the 
comb, by means of two or more arms or levers, to an oscillating shaft, 
which receives motion from a revolving shaft containing a crank or 
eccentric, by means of a rod and lever. This revolving shaft has motion 
siven to it by wheelwork, either direct from the shaft which drives the 
delivery rollers or from the driving wheels connected thereto; or it may 
be driven by bands and pulleys from any convenient part of the machine. 
The revolving shaft actuates the oscillating shaft by means of the said 
crank or eccentric and a rod or lever, thereby giving the comb an oscil- 
lating motion, so as to remove the cotton from the doffer.—Not proceeved 
with. 

257. J. H. Jounson, Lincoln’s-inn, London, “ Manvfucture of braid."—A 
communication.—Dated 22th January, 1863. 

This invention relates, First, to an improved manufacture of flat braid, 
and consists in making such braid with the borders or selvages thinner than 
the body or central portion thereof. The Second portion of this invention 
relates to certain peculiar constructions and combinations of parts of braid- 
ing machines, whereby the productive powers are greatly increased, while 
the work executed is superior to that produced in ordinary braiding 
machines. According to this part of the invention it is proposed to make 
the spindles or bobbin carriers in such a manner as to admit «f the bobbins 
being easily lifted off with such parts as hold the threads in their different 
directions without disturbing such threads, whereby facility is afforded for 
changing a deranged bobbin by simply replacing it by one in perfect order. 


268. W. Batu and J. Witkins, Nottingham, ‘ Machinery enployed in the 
manufacture of looped fabrics.” —Dated 29th Janvary, 18: 3. 

For the purposes of this invention a needle bar, a presser bar, and a 
sinker bar are used, asin warp machines. Two guide bars are also employed, 
each bar having half as many guides as there are needles ; these guide bars 
have simply a shogging or to-and-fro endway movement equal to three 
needles tantly icated to them in opposite directions by lace 
wheels or otherwise, and the threads of these guides are constantly laid to- 
and-fro under three needles, excepting when they are intercepted by 
suitable interceptors, which are preferred to consist of forked rods acted 
on by jacquard or other pattern surfaces. The bar which carries these 
forked interceptors has a shogging motion equal to the space between two 
needles, and there are ha!f as many interceptors as there wre needles ; so 
long as the interceptors are not brought into action the threads of the two 
guide bars are constantly shogged a distance in opposite directions equal to 
three needles, but when any of the interceptors are bronght into action, 
they each receive in their forked ends two of the guides, «nd prevent them 
shogging to the full extent of their otherwise constant action. A third 
guide bar is also used, thethreadsof which are caused to lap on to the needles, 
and to be looped thereby, so as to form as many looped pillars as there are 
needles, The guides of this guide bar are cranked towards the needles, and 
there are as many upright pomts with eyes or holes through them near 
their upper ends as there are needles, sv that the threads pass through such 
holes or eyes in the upright points, and then through the holes or points in 
the guides. The guides and points of this third guide bar rise up through 
the threads of the other guides, and are then caused to be shogged so as to 
lay their threads on the stems of the needles; but before this rising of the 
guides and points and the lapping of the threads on to the needics takes 
place, points on a suitable point bar are caused to come forward and to 
draw the threads which have been traversed under the needles in towards 
the work, so that when the threads of the guides of the third guide bar 
come up they shut the traversed threads into the fabric. The threads which 
lap over the needles are by the working of the machine caused to be moved 
under the beards of the needles, and the work is knocked over the heads or 
ends of the needles by the needle bar being caused to move back, the heads 
of the needles being closed by the needle bar as is well understood.— Not 
proceeded with. 

284. M. Smirn, Heywood, “* Looms for weaving.” — Dated 31st January, 1863. 

This invention consists, First, in the application of two chains of tappets 
working on the same barrel, or placed at the same side of the loom for 
working by a cross shaft, and the usual levers and rods, and the drop boxes 
at both sides of the loom. Secondly, in working the jacquard and the 
vibrator by the same lever, actuated bythe second motion wheel, or other 
convenient part of the loom. Thirdly, in making the lower edge of the 
vibrator in line with the axis on which it vibrates, tor the purpose of main- 
taining a uniform action on the warp, irrespective of the diameter of the 
warp beam. Fourthly, in supporting the shaft for working the jacquard 
barrel in a lever, the fulcrum of which coincides with the pitch line of the 
wheels by which the barrel is driven, so as to be able to throw the barrel 
beyond reach of the needles, whereby the cards are kept in order and 
position when the loom is turncd back ; or the same cbject is accomplished 
when the jaquard is placed below by a pinion on the crank shaft driving a 
pinion on a side shaft, on which is a cam or scroll acting ona fixed pin. 
Fifthly, ia making the jacquard barrel with two or more rows of holes, and 
varying the level of the needles by acam shaft or other equivalent, so as to 
bring them in line with any required row of holes. Sixthly, in giving a 
positive motion to the taking-up roller by wheels and piuions driven by 
the crank or tappet shaft, and dispensing with the ratchet wheel now 
generally employed. By this means, when the loom is turned back, a 
similar motion is given tothe teking-up roller. Seventhly, in an improved 
wett stop motion, consisting of a thin blade of steel or other metal fitting 
between the dents of the reed a:.d sliding in brackets attached to the hard 
top and batten. This blade is raised at eve y pick by an incline attached to 
the breast beam or other convenient tixture, and in dropping between the 
warp threads which form the grid it feels for the weft ; if the weft is absent 
the blade drops aud acts on a jever connected to the stop rod for the purpose 
of stopping the loom.— Not proceeded with. 

288, F. TOLMAUSEN, Paris, ** Apparatus for cleaning the beams of ules and 
spinning francs, collecting the dust and waste Urea, and also for clean- 
ing the flooring undernesth Ue mule carriages.’ —A communication. — 
Dated 3ist January, 1903. 

The First part of this invention relates to aself-actir g apparatus for clean- 
ing the rollers, and also part of the rolicrs and beams of nies, self-actors, 
and other spinning frames, This object is accomplished by means of a 
brush or block set with brushes or pencils standing out at different angles, 
so as to sweep the different parts to be cleaned. This brush is made to slide 
to and fro in a svitatle guiding tube in front of and near the rolier beam, 
and is set in motion trom the front line of drawing roilers by means 
of double-bevel gi ar, druma, and endless mule band ng. The reversing 
motion is obtained by a worm and wheel acting on catches and springs that 
actuate a lever, by which one or the other of the opposite followers of the 
bevel gear is thrown into gear with the driving. ‘the Second part relates 
to collecting the wash delivered by the brush, and also wiping the top of the 
mule carriage when it runs in near the roller beam. This contrivance con- 
sists of a cloth of woolly texture, which is hung loosely under and near the 
roller beams, so as to receive the waste swept off by the sel -a.ting brushes, 
The under or bulging side of this cloth also wipes the top of the mule 
carriage when it draws up under it, The Third part of the invention relates 
to an apparatus for cleaving or dusting the fluoring under the spinning 
frame, and which is travelled over by the carriage. This apparatus consists 
of a shaft mounted in suitable bearings in the mule carriage, and carrying, 
by means of arms, a rotary cleaning rojler covered with flannel or other 
suitable material, This roller is let down so as to roll on the floor, and 
gather the waste thereon while the curiage is running out; and when the 
carriage begins running in the said reller is lifted off tbe floor, which is 
effected, in a self-acti.g manner, by means of stops and catches, and a ciick 
and ratchet motion, iifting and holding up, and releasing or lowering the 
roller arms at each end of the carriage path respectively, thus producing 
the desired effect, 


























Ciass 4.—AGRICULTURE. 
Including Agricultural ae Windlasses, Implements, Flour 
i 


» Fe. 


260. H. Cricnury, Birmingham, “ Reaping and mowing machines.”—A come 
munication.—Dated 28th January, 1863. 

This invention cannot be described without reference to the drawings. 

270. N. Cuayton and J. Suuttuewortu, Lincoln, ** Threshing machines.”— 
Dated 29th January, 1863. 

According to this invention the grooves or channels are formed parallel 
to each other longitudinally along the face of each beater, not, however, in 
straight lines, as heretofore, but in serpentine lines. It is preferred that 
each beater of the drum ofa threshing machine shouid be formed with three 
serpentine grooves; this number is not, however, essential, as the number 
of the grooves or channels in the face of a beater may be varied. The whole 
of the grooves or channels, although they are parallel to each other and 
formed in a longitudinal direction along a beater, do not, in consequence of 
a beater having parallel sides, all pass from end to end of a beater, but only 
some of them, while others only extend along a comparatively short length 
of a beater. 

277. J. W. BRANFORD, March, Cambridgeshire, “ Longi/udinal and transverse 
hoe.”— Dated 30th January, 1363. 

This invention consists of an implement with two travelling wheels to be 
drawn by one horse, having a bar affixed to the frame, upon which are 
placed four hoes for cutting the ground longitudinally ; alse an iron shaft 
with two driving wheels turning two pinions with shafts, to which are 
attached two iron plates with four knives or hoes on each for catting or set- 
ting out the plants working in a transverse direction. There are levers for 
striking the gear and lifting the hoes out of work, and also the travelling 
wheels and a pair of shafts to which the horse is harnessed for drawing the 
implement.—Not proceeded with. 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
255. S. W. Francis, Gray's inn-road, London, “‘ Revolving shutters."—Dated 
28th January, 1863. 

These improvements consist in constructing the laths or plates of revolving 
shutters that such shutters may revolve in either direction around the roller 
to which they are attached, and for this purpose the patentee formsa 
groove in the bottom or lower edge of each lath or plate, and along the 
eutire length of each lath or plate of which the shutter is composed (except 
the bottom lath of each shutter), and he constructs the upper edge of such 


| lath or plate thinner than the lower edge thereof, to fit into the groove in 


the lower edge of the lath or plate immediately above it. He then unites the 

several laths or plates, of which the shutter is composed, by means of belts, 

webs, chains, cords, or wires, passed through holes or morticesin the breadth 

of each lath or plate in the usual manner. 

264. J. B.E. Lovuit, Bordeaux, France, “ Glass chimneys.”~— Dated 29th 
January, 1863. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

274. G. BLAKE, Trowbridge, “ Heating and warming.” —Dated 29th January, 
863. 

This invention relates to the construction of stoves of corrugated or 
waved or zig-zaged iron (or other suitable metal) or fire clay. A fire placed 
inside the improved stove is the usual source of heat, but steam, hot water, 
or a gas flame are applicable. In the first place the patentee prefers to use 
plain sheets of iron to form the case, to which the corrugated iron or 
material is fastened by means of rivets, bolts, or otherwise, such corrugated 
iron or material deriving its heat through the case of the stove partly by 
radiation and partly by conduction ; but these stoves may be constructed 
without such cases of plain sheets of iron when the corrugated iron or 
materia! forms the case, deriving its heat directly from the fire or furnace. 
In this form the corrugated stove may be constructed of fire clay (burnt in 
the usual way), or of cast iron or wrought iron, 


Ciass 6.—FIRE-ARMS.—NOoneE. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, kc. 








222, A. J. Sax, Paris, ‘‘ Rendering drum skins and qut strings less liable to 
hugrometric injluences.”"— Dated 24th January, 1863. 

This invention consists in impregnating or coating the skins of big, little, 
or other drums, tambourines, or other musical instruments of the same 
class, as well as the gut strings of violin, basses, violincellos, or other 
musical instruments provided with such strings, with a solution of any 
suitable chemical agent which, after becoming dry, will ren:ier the said 
skins or strings sufliciently impervious to wet as to prevent them from 
attracting moisture with the same avidity as those bodies are liable to when 
left in the state they have been made use of up to this moment for the 
above mentioned purposes. The liquid the patentee prefers to make use of 
is collodion. 

231.R. A. Brooman, Fieet-street, London, ‘* Petticoats or crinolines."—A com- 
munication.— Dated 26th January, 1863. 

This invention consists of making petticoats of linen, cotton, or other 
material, cut, by preference, on the bias, and made to set full at the back 
by ribbons or strips of steel or other metal, the ends of which are connected 
to a metal or other hoop, carried all round, and forming the bottom of the 
petticoat. With the exception of this bottom hoop there are no hoops or 
rings round the petticoat ; the ribbons or strips of steel or other metal ex- 
tend diagonally from the hoop at the bottom of the petticoat on one side 
upwards, and are brought down diagonally and secured to the hoop 
on the opposite side. The petticoat may be made to open in front, 
and the sides secured by buttons or other fastenings.—Not proceeded with. 
235. C. F. Asn, Upper Thames-street, London, “ Cornices, joints, and laths of 

bedsteads, &c.”—Dated 27th January, 1863. 

These cornices are made of timber or wood, of various shapes and designs, 
over which thin sheet iron or other metal is securely fastened. Another 
method consists in manufacturing the cornices entirely of sheet zine or 
other metals, which are formed of various designs, and which are obtained 
by stamping or drawing the metal through a suitabie machine, to give it the 
configurations required, and which is intended to give a massive appear- 
ance, combined with great strength, lightness, and durability to articles so 
constructed. The joints are formed of a wrought or cast hollow metal 
block, with recesses, notches, or mortices formed therein of the same shape 
or section as the ends of the rails intended to be attached, and to which 
block is attached a bolt or pin with a nut or substance fitted to the same, the 
holt or pin being fastened in its place either by casting to a portion of the 
metal block, or by welding, screwing, soldering, or pinning it in its position. 
The nut or other substance when fixed in its place enables the inventor to 
obtain an equal bearing of the rails, in conjunction with a more 1e,ular 
strain of the various parts. The side and end rails are so formed at their 
ends as to fit one over the other, with a hole punched or drilled in each end, 
which allows them to drop vertically over the upright pin or bolt, and fit 
into the recesses, notches, or mortices formed in the metal block, The 
bottom or lower portion of the top pillar is provided with a screwed base, 
and acts as a nut, which, upon being screwed to the pin in the block, and 
coming in contact with the side and end rails, counects the various parts 
firmly together. Occasionally he attaches the pin in the top member of the 
post or pillar, and screws the saiu.e downwards into a suitable screw nut, 
provided m the ho:low metal b'ock with the loose nut or substance, as the 
case may be. The method of attaching the pillars or posts tu the block and 
screwed base or nut is by casting to or on to the same, or by soldering, weld- 
ing. pinning, screwing, or wedging to the pillar or post. as the case way be. 
—Not proceeded with. 

242. W.C. Witkins, Long Acre, London, “ Lamps.”—Dated 27th January, 
1863. 

Toa lamp constructed with a reservoir in its stem or base to contain the 
matter to be burned, and means for forcing upsuch matter forconsumption, 
the inventor applies between such reserveir end the burner a small vessel 
of porcelain, glass, or other suitabie material that will not freely conduct 
heat up to the burner ; and he ap)lies cork or other suitable non-conduct- 
ing material between the upper parts of a receiver and the burner tubes, 
acting as a receiver for or feed to the lower part of the wick and of the fluid 
being consumed. This receiver has an overflow for surplus fluid to flow 
back into the reservoir below. He also applies an internal hollow cone, and 
an external tubular deflector, the upper or deflecting edge thereof being 
turned inwards, and at or pear the level of the wick tubes, which exte nal 
deflector he prefurs to be of glass, so as ty intercept the rays of light as little 
as ‘es over these he applies an external chimney.—Not proceeded 
with. 





CLass 8.—CHEMICAL. 


Including Special Chemical and Iharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Irinting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

253. G. Davirs, Serie-street, Lincoln’s-inn, London, “* Preserving provisions.” 

—A communication.—Dated 27th January, 1863. m 
The First part of this invention consists in causing a current of electric 
fiuid to pass through the cases containing the provisions after they are 
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finally closed up; such electric fluid, being made to pass along a fine iron or 
other metallic wire through the case, causes the wire to become red hot and 
consume the oxygen. Another improvement consists in placing inside the 
case (and in connection with the thin wire) any known chemical agent 
(such as common sulphur for instance) which, in its ordinary state, has no 
particular affinity for oxygen, but which upon coming ignited (by means of 
the electric wire above referred to) evolves any gas (sulphurous acid gas for 
instance) which will absorb, destroy, or convert into a harmless gas the 
oxygen which is contained in the case, and which it is desired to get rid of, 
or the sulphur or other agent may be ignited by any other convenient 
means. A further improvement in connection with the use of electricity 
for this purpose is as follows:—After the case has been closed, a sufficient 
quantity of hydrogen gas is to be introduced therein to form (with the 
oxygen Which may be in the case) an explosive mixture or gas, and this gas 
is to be then ignited by passing a current of electricity along a metallic 
wire through the same, and thus all traces of oxygen will be destroyed.— 
Not proceeded with. 

247. E. F. Prentiss and J. C. Seiars, Birkenhead, “ Treating rock oil, 

peéroleum, paraffin, &c.”—Dated 28th January, 1863. 

This invention has for its object an improved system of treating petro- 
Jeum or rock oil, paraffin oil, coal oil, paraffin, and other like mineral oils, 
and the products therefrom, and consists in combining them with resin, 
resinous or other gums, and tallow and other fatty matter, to improve the 
quality of these substances, to better adapt them for burning, lubricating, 
detergent, and other purposes. When required for detergent purposes, it 
is preferred to saponify the compounds by the addition of any of the alka- 
line substances used for that purpose.—Not proceeded with. 

971. G. H. G. WiLLiams, Glasgow, “ Red colouring matter.”"—Dated 29th 
January, 1863. 

In order to produce a red colouring matter suitable for dyeing and print- 
ing, the patentee heats two equivalents of aniline, or its homologues, and 
one equivalent of phosphate or acetate of mercury. It is preferred that 
the aniline or its homologues should be in combination with acetic acid as 
acetate of aniline (or of a homologue thereof), or it may be combined with 
hydrochloric acid, nitric or sulphuric acid, as a hydrochlorate, nitrate, or 
sulphate ; or the aniline or its homologues may be employed in an uncom- 
bined state, or partly in the state of a salt and partly in an uncombined 
state. 


CLiass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
241. D. E. Hugues, Gresham House, Old Broad-street, London, “ Effecting 
telegraphic communications." —Dated 27th January, 1863. 
This invention relates, First, to means for regulating or governing the 
motion of apparatus employed when recording telegraphic communication. 





Upon one of the main axis of such apparatus the patentee applies a fly or 
balance wheel, and opposite the end of this axis, but held somewhere inclined 
to it, he applies an elastic and weighted rod, capable of vibrating in a | 
rotary direction when acted upon by an arm or connection from the main 
axle referred to. The vibrations thus obtained regulate and render uniform 
the motions of the apparatus without the ity of an p t. The 
position of the weight on the vibrating rod is capable of being regulated to , 
the speed desired. To prevent breakage of this vibrating rod by the extent 
of its vibrations a pad or friction surface is brought into operation upon a 
iriction band or surface as the vibrations increase, in order to use up the 
surplus force exerted. Secondly, the improvements relate to means for 
facilitating the ready change from one class or character of recorded sign 
or indication to another, as from letters to figures. For tiis purpose the 
periphery of the type wheel is arranged with the desired different signs | 
thereon in alternate order, and this wheel is affixed to a hollow shaft or 
boss which receives the hollow shaft or boss of a correcting or adjusting 
wheel having teeth oa its periphery corresponding with those of one ret of 
signs on the type wheel or the intermediate portions thereof. The outer 
end of an arm from the axis of the type wheel passes into a recess in a lever 
turning upon an a»is carried by the correcting or adjusting wheel, and this 
wheel is formed at its opposite ends with projections adapted respectively to 
fill up spaces opposite those between teeth of the correcting or adjusting 
wheel. The pressing in of one end of this lever will cause the teeth of the 
correcting or adjusting wheel to be coincident with one set of signs on the 
type wheel, and the pressing in of the opposite end of the lever causes the 
type wheel to be moved partly round on its axis, so that intermediate signs 
are then coincident with the teeth of the correcting or adjusting wheel. | 
One or the other end of this lever is pressed inwards at the times desired to | 
¢ffect a change, when the apparatus is set in motion by the passage of a | 
current of electricity brought into operation by acting on one or the other | 
of particular keys corresponding with the relative position of the type and | 
correcting or regulating wheels. The improvements relate, Thirdly, when 
using the power of a permanent magnet in connection with an electro- 
magnet, in manner of the character de-cribed in the specification of letters 
patent granted respectively to Joseph Camp Griffith Kennedy, bearing date 
the 11th day of September, 1855 (No. 2058), andto the present patentee, bear- 
ing date the 27th day of April, 1858 (No. 938), and consist in connecting the 
armature through a small local battery to one wire of the electro-magnet, 
and in connecting the other wire of the electro-magnet with a stud or pro- 
jection in position to be acted on by the armature when that is raised. By 
these means, upon the passage of a current of electricity into the electro- 
magnet, the armature is at once released, when the current of electricity, in 
place of continuing through the coils of the electro-magnet, flows by way of 
the armature and through the local battery to the main wire ; at the same | 
the tendency of the local battery is to restore the magnetism in the cores of 
the electro-magnet. | 
287. J. Grosmitu, Newgate-street, London, “* Producing the aura electric gas.” | 
—Dated 31st January, 1863. | 
In the production of the aura electric gas the inventor claims the appli- | 
cation of a new radiator by acting upon a solid, and the use of a radiating | 
multiplied network forming shelves, by which he presents more surface for | 
the air to act upon the volatile liquid than hitherto, He uses inultiplied | 
wire network for every onc of the shelves, by which he presents both top | 
and bottom surfaces for radiation. He claims the use of asbestos as the 
diffuser of the volatile liquid by which he again presents surface at all angles | 
of his cylinder.—Not proceeded with 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


190, A. PENNINGTON, Rectory-villas, West Hackney, “* Apparatus for beating 
mats, rugs, &c.”—Dated 21st January, sts. 

For the purposes of this invention a rectangular box or case is employed, | 
of a length and width depeuding on the sizes of the wais, rugs, or other 
like articies to be beaten. Near the upper part of this box or case is a 
partition, by preference horizontal, aud made with iron hooping crossed or 
interlaced, so as to produce a reticulated partition; or tive reticulate 
partition may be made of other suitable material, and in any other con- 
venient manuer. Below the horizontal partition is a chamber or bin in 
Which the dust which is beaten out from the mats, rugs, or other like 
articies is received, aud such dust is from time to time to be removed from 
the lower chamber or bin, which is made with a door, or is otherwise con- 
venieutly arranged to admit of the dust being readily removed from below 
the reticula e par:ition. The upper part of the box or case ix covered over 
by a hinged lid, or other suitable cover, below which is a strong cauvas or 
other clos: woven or flexible iabric cover, which is by preference arranged 
to be wound ona roller when vutof use. In using this apparatus, the 
hinged or upper cover or lid is opened or removed, the mat, rug, or other 
like article is to be placed with its upper surface or face downwards on the 
Teticulate partition, the canvas cover is to be drawn over the mat, rug, or 
other article and over the reticulate partition, in order that no dust may 
be permitted to rise when the mat, rug, or other article is being beaten by 
4 stick, cane, or any other suitable beater.—Not proceeded with. 
~~ Branves, Paris, “ Hair creaser or divider.”—Dated 22nd January, 











This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

197. J. Enuacor, Liverpool, * Improvements applicable to spur wheels, racks, 
and other Wothed gear, to msure greater strenyth in the teth.”—Dated 
vénd Jannary, 1863. F 

This invention consists in the use of two, three, or more combined teeth 
placea side by side, and in advance of each other, according to the pitch.— 
Not proceeded with. 

98. J. M. Bixncer, Brussels, * The composition of a kind of pulp proper for 
the manufacturing of printing and tupograp'ucal rollers.”— Dated 22nd 
Janua. y, 1863. 

This invention relates to an improved paste or pulp for covering the 
rollers used by letter-press printers to convey the ink or colour to the type 
biocks or plates, and consists in mixing together, in any required propor- 
tion, glue, syrup of molasses, guin arabic, rectiticd spirits of wine, acetic 
acid, creosote, powdered cloves, and common salt. 
200. W. aud J. BLackwoop, Craighton, Dumbarton, 

yarns or threads.” —Dated 2nd January, \8t. 

This invention has for its object the convinient and efficient treatment 
of any kind of yarns or threads when in the hank form. in a modilication 
embodying these improvements there are two or three cans or holiow 
cylinders formed with tubuiar spindles projecting from one end only, and 
mounted in bearings in such a way that the cans are overhung. The ends 
of ali the spindies are entered into stuffing box bearings communicating 
= Steam passages, whereby steam is admitted into the cans, The two 
. cans are made to rotate by means of suitable gearing upun their spindles, 

ut the middle can is turned by the friction of the yarn or thread passing in | 


“ Machinery for drying 





| & white state, 


contact with it. This middle can is also made to put the requisite tension 

on the yarn, the bearing of its spindle being arranged to allow the can to 

bear down upon the yarns, and, if its own weight does not give sufficient 
tension. additional weights may be applied to it.—Not proceeded with. 

201. W. Cuark, Chancery-lane, London, “ Piston valves and other pistons.” 
—A communiation.—Dated 22nd January, 1863. 

This invention consists in the construction of a piston valve, or of any 
piston with an expanding ring, having the head and follower fitted to its 
interior, and with a dovetail wedge so applied in connection with the ring 
head and follower as to make the valve or piston as much like a solid block 
as is desirable, yet capable of being set out to fit the cylinder in which it 
works and compensate for wear, 

202. N. Woop, Hetton Hall, Durham, and J. Strockuey, Newcastle-on-Tyne, 
** Apparutus for grinding, smoothing, and polishing plate glass.” —Dated 
22nd January, 1803. 

This invention consists in constructing and using movable 
capabie of being transported to the apparatus for thing and p ze 
thereby admitting of one side of the glass being finished in all the processes 
without the necessity of lifting and relaying the glass in the manner 
required when the ordinary benches are used. The mechanism applied to 
the benches for rendering them movable may be arranged so as to admit of 
their being transported as required, either throughout the whole series of 
apparatus for grinding, smoothing, and polishing, or from or to any part 
thereof. For this purpose the benches are constructed of the usual 
materials, with a smooth upper surface for the glass to rest upon, and are 
fitted into a frame provided with wheels or sliding pieces carried upon or in 
suitable raiis or grooves supported on the floor of the shed or shop, upon or 
in which rails or grooves the benches may be moved in the directions 
required. There are also combined with the rails or grooves, at suitable 
intervals, turntables, sidings, or sliding frames, so as to admit of the benches 
being « rawn aside or changed as required, The required progressive motion 
is imparted to the benches by means of racks and piuions, or othersuit- 
able mechanical means. 

203. T. Lampent, Lambeth, Surrey, ‘‘ Apparatus for drawing off water or 
other jluids.”—Dated 22nd January, 1813. 

For the purposes of this invention in constructing apparatus or taps for 
drawing-off water or other fluids, one end of the barrel is made with a 
screw or otherwire, suitable to be fixed to a pipe or other source of supply 
in the ordinary manner. At the other end a suitable valve chamber is 
formed or applied, the opening into which is covered by a valve, which is 
preferred to be covered with a suitable yielding and elastic material. Over 
the valve chamber is a hollow cover whic: communicates with the valve 
chamber. This hollow cover has a flange at the end or part where it is con- 
nected to the valve chamber of the barrel, The hollow cover is fixed to the 
valve chamber by a clamping hollow plate, through which there is a hole 
suitable for the passage of the hollow cover. The clamping plate when 
fixed to the valve chamber or barrel presses on the flange of the hollow 
cover in such ma:ner as te attach the hollow cover to the valve chamber or 
barrel, but so as to allow the hollow cover to rotate or turn partly round. 
The valve spindle or stem is formed with a screw thereon, and the piston is 
prevented turning in the valve chamber. On the inierior of the hollow 


grinding benches 





| cover is fixed or formed a screw nut, which works on the screw on the 


spindle or stem of the valve. The spout or tabular passage through which 
the water or other liquid is discharged is fixed to or formed on the hollow 
cover, and is a branch therefrom, which serves as a handle to turn the 
holiow cover, and thus to vpen and shut the valve. It is not essential that 
the spindle or stem of the valve shou'd be formed with a complete screw, 
but such is preferred to be the case, as by its having an inclined thread or 
groove, so long as the nut carried by the hollow cover is made agreeabie 
thereto, the same lifting and closing of the valve by the turning ef the 
holiow cap will result. 


203. E. StRaNGMAN, Weterford “Pipes for smoking tobacco.”—Dated 23rd 
January, 1863. 

According to one method of carrying out this invention the patentce 
makes the pipe with a movable thunble, with a flange at the top and 
perforated at the bottom, such thimble being placed in the bowl, and 
intended to contain the tobacco or other vegetable substance to be smoked; 
and he fills the space between the thimle and the bowl of the pipe with a 
suitable filtermg and absorbent material, so that the smoke in passing from 
the ignited tobacco to the mouth of the smoker is compelled to pass 
through the said filtering and absorbent material, and thus becomes 
purified and deprived of all poisonous and deleterious qualitics. 

209. C. StoprorD, Bristol, “* Hats and other coverings jor the head.”—Dated 
23rd January, 1863. 

In the interior of the hat or other covering for the head is placed a band 
of suitable material, the same being of less depth than the side crown, and 
attached by the lower part thereof to the interior of the band of the hat or 
other covering for the head, the upper part of such internal band being left 
loose and unconnected with the side crown or corresponding portion of the 
hat or other covering for the head, so as to leave a space between the latter 
and the internal band for the free passage of air. Iu order that the air 
may have free ingress to the space between the side crown and the said 
internal band, the band of the hat or other covering for the head is per- 
forated or made with apertures therein, such perforations or apertures 
extending either entirely round the band or only partially round the same. 
The said perforations or apertures in the band of the hat may be covered 
and protected externally by a band formed of silk, or other textile material, 
so woven as to be pervious to the air, and thus allowing it to pass through 
the perforations or apertures. At the top of the crown of the hat is an 
aperture or apertures covered with any pervious material adapted for the 
passage of the air through the same, 

211. W. Cuakk, Chancery-lane, London, “* Mariners’ compasses."—A commu- 
nication.— Dated 23rd January, 1863. 

This invention relates to the application of electric circuits in an easterly 
and westerly direction in a ship’s compass, in order to compensate for and 
ascertain the deviation of the needle, as also for finding the direction of the 
magnetism influencing it.—Not proceeded with. 

212. P. A. Coe, Croydon-street, Middl-sex, “ Collars, cuffs, wristbands» 
shirt fronts, habit shirts, and petticoats.” —Dated 23rd January, 1863. 








Having treated india-rubber or gutta-percha so as to bring the same to | 





which the inventor does, for instance, by the use of maguesia, 

or by the process known as Dr. Cattell’s process for purifying india-rubber 

or gutta-percha, he stamps or places upon the same lines or dots repre- 

senting stitching, or devices or ornamentation of any kind.—Not proceeded 

with. 

215. A. O. Gioss: P, Sheffield, “ Breakfast cruet, liquor, and other frames.” — 
Dated 24th January, 1863. 

For the purposes of this invention, glass, porcelain, or other similar sub- 
stance, is used in connection with a metallic or other framework, combined 
or in separate parts, in such way or manner as may be considered desirable 
for the formation of the same. By this arrangement novelty and elegance 
of design are obtained as well as cheapness,—Not proceeved with. 

220. M. A. F. Mexnons, Paris, ** Machinery for punching and cutting metals.” 
—A communication.— Vated 24th January, 1863. 
This invention cannot be described without reference to the drawings. 


221. W. Cuark, Chancery-lane, London, “ Improvements in syphons applied | 


to draining, irrigation, and other purposes, whereby they self-suspend ond 


to the standards or uprights of the frame, and even a small apparatus 

be added for exerting the muscles of the fingers and the hand, which appa- 

ratus is arranged in a manner similar to a piano keyboard, but with its keys 
counteracted by suitable springs. 

232. H. H, Henson, Parliament-street, Westminster, ** Fabrics for covering 
floors walls, roofs, &c.”— Dated 27th January, 1863. 

One part of the present invention consists in an improved combination 
of the compounds of india-rubber, gutta-percha, or substances having 
similar properties, and cork dust, peat dust, ground leather, ground tan, 
flock, oxidised oil, boiled oil, gums, resins, umber, li harge, or other similar 
or fibrous materials, with a certain class of woven, plaited, or netted 
fabrics of considerable strength and substance, such as cocoa nut fibre, or 
other matting, the plastic or other compound being applied as an outer 
coating to one or both sides of the textile fabric. Another part of the 
invention consists in manufacturing a new fabric consisting of any of the 
before mentioned compounds of india-rubber, gutta-percha, or similar 
substances, with other materials, such as pigments, for forming the under 
surface of any suitable woven, textile, felted, netted, or other fabric, such 
as the fabrics called “scrim,” “ canvas,” or “ hessian,” and any compound 
of oxidised oil or boiled oil for the upper surface, or vice versa, such com- 
pound of oxidised or boiled oil being formed by boiling with the oil any 
description of gums or resins, in greater or less proportions, with an 
admixture of fibrous or other materials, such as cork dust, peat dust, 
ground leather, ground tan, flock, litharge, umber, and other pigments, 
according to the purpose to which the fabric is to be applied. Another 
part of the invention consists in facturing “ kampilicon” of two 
layers, of which the lower layer is composed of a mixture of Trinidad pitch, 
india-rabber, gutta-percha, and cork, while the upper layer is composed of 
india-rubber, gutta-percha, or similar es or comy is, of oxidised 
oil or boiled oils, with gums or resins, with the admixture of such materials 
as are capable of receiving dyes, such as flock, cocoa nut fibre dust, leather 
waste, ground tan, hair, wool, or other similar material. 

234. W. Ginrin, Newland-street, London, and J. Hiatt, Rotherfleld-street, 
Islington, London, * Fastenings of umbrellas and parasols "—Dated 27th 
Junuary, 1863. 

According to this invention a fastening is cffected, which holds the 
umbrella or parasol in position, whether the same be expanded or closed, by 
meaus of a stud fixed in the stick of the said umbrella or parasol, and also 
of a grovve or slot cut in a runner revolving on the stick, and to which 
runner a notch, carrying the ribs of the umbrella or parasol, is attached. 
—Not proceeded with, 


237. W. Rouuason, Birmingham, “ Metallic boxes."—Dated 27th January, 
1863 








DO. 

This invention has for its object improvements in metal boxes, cases, or 
holders for containing lucifer matches and other lights and for other pur- 
poses, and consists in so shaping and forming the plates of which the said 
boxes are made that the joints at the angles formed by the junction of the 
sides and ends are self-attaching, or self-securing, when fitted and pressed 
together, forming a box or case without requiring the angles to be soldered 
or otherwise fastened by any additional matter. 

240. T. Gorpon, King-strect. Soho, ‘* Damping and affixing postage stamps to 
letters." — Dated 27th January, 1863. 

This invention is carried out as follows :—The inventor has a tank or reser- 
voir for water encased in wood, metal, or any other suitable material, forming 
the base ; in this he inserts a cotton with sponge attached, communicating 
by means of a small tube with a perpendicular square box, or cylinder on 
the top of the base, of which there are two, one on the left and one on the 
right hand side, elevated by means of four small springs, so as to form open- 
ings for the reception of the letter. ‘The left hand box or cylinder contains 
the sponge ; it bas also a piston working in a sliding cylinder which, when 
pressed—the letter being placed in the opening formed as afore-aid—damps 
the corner of the letter: the right hand box or cylinder, which is portable, 
contains the stamps ; by passing the letter from left to right, and pressing 
the piston as aforesaid, the stamp is fixed firmly and securely to the letter, 
—Not proceeded with. 


243. H. B, Bartow, Manchester, “ Preserving timber.”—A communication. 
Dated 28th January, 1803, 

This invention consists in placing the timber in a closed vessel, from 
which the air is exhausted by suitable air-pump machinery, then subjecting 
it to the action of a metallic salt, and then to the action of tar, or other 
bituminous substance, 

246. W. E. Gever, Wellington-street, Strand, London, “ Apparatus for 
Sastening, by screws, boots, shoes, dc.”—A communication.—Dated 2th 
January, 1263. 

This invention cannot be described without reference to the drawings. 
248. J. Oauesny, J. Dickinsox, W. M. Dickinson, and J. Dickinson, York, 

* Apparatus for steaming, cooking, and generating gas.”— Dated 28th 
January, 1363. 

This invention cannot be described without reference to the drawings. 

251. R. Warp, Newcastle-on- Tyne, “ Locking up or fastening Jormes of type, 
or other printing surfaces." —Dated 28th January, 1863. 

In place of a series of * quoins,” or loose wooden wedges, acting upon a 
“ sidestick ” or “ footstick,” the patentee employs two (though it is not 
absolutely necessary to use two, as the result may be accomplished by one) 
sidestick or footsticks, with their bevelled edges turned towards each other, 
and between these he places a continuous wedge (or a series of united 
wedges forming one piece) of iron, or other suitable material or materials, 
which is fixed and kept in its place by weans of a screw acting upon a 
square or suitably shaped piece of iron placed in the corner of the chase, so 
that it will bear the pressure of the screws of both the bottom and the side 
wedges. 
254. W. Conisnre. Herbert's-buildings, Waterloo-road, London, “ Cylindrical 

chromo-lithographie printing machines.” —Dated 2eth January, 1e63. 

This invention cannot be descrived without refer nee to the urawings. 
256. W. CLARK, Chancery-lane, London, ** Apparatus for copying and repre= 

ducing sculpture and other objects of art."—A communication.—Dated 
2oth January, 1863. 

This invention relates to an improved process termed photo-sculpture, 
which is based on the employment of photography in counection with 
the pantograph. By this improved process the paten'ce can produce 
sculpture exactly similar to the modcl, whether living or otherwise, with 
much greater rapidity, at a less cost, and by the aid of persons having no 
previous knowledge of the art. Hecan further lessen the time nevessary 





| for the sitting, and produce sculpture of larger or smaller dimensions than 


resume action according to requirements."—A communication,— Dated | 


24th January, 1863. 

This invention consists in the application of a float which closes the cock 
for passing water when there is no longer any to remove; the said cock 
again opens on a return of water in the place to be exhausted, and when 
once iu position the :yphon works automatically.—Not proceeded with. 

223. R. A. Brooman, Fleet-street, London, ** Manufacture of anvils, and 
other metol articles requiring hard surfaces."—A communicatioa,— 
Date i 24th January, 1803. 

This invention consists, First, in manufacturing anvils by the direct 
superposiiion during the casting of two metals united so as to form one 
body. Secondly, in the substitution of casting for forgmy in the manufac- 
ture of anvils, thereby dimiuishing in a great measure both hand labour 
and expense, 

226. W. F. STANLEY, Great Turnstile, Holborn, London, ‘ Mathematical 
drawing instruments.” — Dated 26th January, 1863. 

This invention cannot be described without reference to the drawings. 
228. A. Smiru, Muuchlin, Ayrshire, “ Staples, locks, bolts, latches, &c."— 

Dated 26th Jenuary, 1264. 

This invention reates to the introduction of a wheel or roller in the 
keeper of spring Jocks or Jatches, and other similar fastenings for doors, lids, 
and the like, so that when the same are being slid the end of the spring 
bolt comes in contact with the said wheel or roller on the stile or bar of 
the keeper, which wheel or rolier then revolving freely causes the bolt to 
rece'e into the case of the lock, and then spring forward into its place in 
the keeper more easily, pleasantly, and certainly than with the ordinary 
keeper bar operating by friction ouly upon the spring bolt.—Not procecded 
with, 

230. A. L. Livtout aad J. B. Lorin, Paris, “ Gymnastical apparatus.”— 
Dated 26th January, 1853 

This apparatus consists, chicfly, of a solid rectangular frame, which may 
be, at pleasure, eithes firmly sc cured to the floor in Lhe vertical position, or 
rest Ou legs in the horizontal one. In this frame a movable panel, to which 
a movable arm or other chair may be fixed, is allowed to glide up and down 
or forward and backward in suitable grooves or slots, the panel being kept 
in equilibr.um by means of a cou. ter-weight or spring, handles being 
inserted in a fixed panei for allowing the person sitting on the chair to 
cause his body and the chair either to ascend or to descend, and perform 
other gymnastical motions, counteracted by suitable springs, or other elastic 
holies, and thus give proper eaertion to the principal muscles and movabie 
articu ations of the body, ciiher in the horizontal or the vertical position, 
wh ie rope or other ladders, or other gytanastical implements, are applied 








| in the form of a base ; 





the origival, or in any other proportions desired, This invention caunot 

be described without reference to the drawings. 

266. Rt. A. BRooMAN, Fleet-street, London, “ Candles."—A communication.— 
Dated 29th January, 1863. 

The objects of this invention are to obtain a brighter and more uniform 
light, and to prevent guttering m candles, The mvention consists in the 
employment of a hollow or tubular wick to produce a current of air to the 
ceutre of the flame. For candies intended to be burnt in sockets or holders, 
which will not allow a current of air to pass through the bottom of the 
candle, the inventor forms an aperture or passaye through the side of the 
candle above the socket or holder and communicating with the interior of 
the wick. During the manufacture of candles according to this mvention 
he passes a spindle or rod through the wick to keep it open. 


267. J. Pouncy, Dorchester, ** Obtaining, transferring. an! printing from 
photographic pictures or images, &c."”— Dated 29ta Janua y, lsv3. 

The principal feature of this invention consists in the empioyment of a 
sensitive or sensitized ink or composition on which pictures or images may 
be produced by the agency of light, and which may be transferred or printed 
from in the manner described, 

269. J. Napau, Brook-street, Holborn, London, * Fountains.”— Dated 20th 
January, 1863. 

This invention has for its object improvements in fountains. For these 
purposes, an upper and a lower vessel are employed, which are combined 
logether by a suitable stem or pillar. tis preferred that the upper vessel 
should be in the form of a basin, while the lower vessel should be 
; end that tuey should be combmed by a stem 
or pillar, but other devices or forms of vessels may beemploycd. ‘The upper 
and lower vessels are bovh closed, In the upper part of ths upper vessel is 
a jet pipe, which descends to nearly the bottom of such upper vessel. There 
is alsv another pipe descending from the upper part of the upper vessel 
down through such vessel, through the stew or pillar, aud down into and 
nearly to the bottom of the lower vessel. ‘This pipe may be called the supply 
pipe, as itis by this pipe that water or other fluid i. sujplied to the lower 
vessel, and by Which aiso the water or other fluid ¢oming from the jet or 
jets descends into the iower vessel. The upper vessel is supplied wich water 
or other fluid by removing the jet pipe. In addiucn to the above-men- 
tioned pipes there is also another pipe, which by ity lower end, i, fastened 
to the top of the lower vessel and it ascends through ‘Le upper veel nearly 
ww the top. By these means, supposing the upper vesel to have been filled 
with water or vther fluid, on pouring a quantity of water or other fluid into 
the supply ppe such water will press on aud displace the air in the lower 
vessel and cause it to ascend into the upper part of the upper Vessel, and thus 
cause the water or other fluid therein to be driven through the jer pips, aud 
a continuous action will tuke place so jong as there is any air ww be criven 
into the upper vessel.—Not proceeded with. 

272. A. Privcnarn, Derby, “ Preserving the contents of packages from air, 
water, or damp.” — Dated 2th January, 1865. 

The materiais to be packed are first vo be made up iuto packages or 
packets of any convenient form and size, the coverings or outsides whereof 
may be of paper, chip, wood, or any other suitable material, which packages 
or packets are to be dipped or immersed in a boiling composition (Which the 
patentce terms alkareen or alkareve) composed of asphaitum, coal tar, or 
coal pitch and soft pine pitch boiled together, which composition when 
applied forms a hard glossy enamel on the su: face of the packets capable of 
resisting alkalies, air, water, or damp. 








THE ENGINEER. 





Sepr. 4, 1863. 











Nava Anp Orpnance Marters.—An Act of Parliament passed 
at the end of the late session provided a sum of £650,000 towards 
defraying the expenses of constructing fortifications for the protec- 
tion of the royal arsenals and dockyards, and the ports of Dover and 
Portland, and of creating a central arsenal. The Act recites that 
the Commons have cheerfully granted the sum for the purpose men- 
tioned. The first sum was £2,000,000, by the 23rd and 24th Vic., 
cap. 109, and the second sum £1,200,000, making, with the present, 


£5,+50,000 towards the fortifications, ec. The estimated 
cost is £6,920,000, and the further amount to complete 
the works is £3,070,000. The site for the central arsenal to 
be provided is estimated at £150,000, — Admiral Halsted 


writes to the Daily News “to plead, and to claim, as openly 
as 1 can before the country, on behalf of my profession, for that 
same complete ‘re-construction’ of the rifled guns for the navy 
which is now trying to make really effective those of the sister 
service."—On Saturday the screw steain corvette Wolverine was 
Jaunched from Woolwich dockyard, ‘his vessel is of 1,700 tons 
burthen, and will carry 2L guns—The Government have been 
assessed to pay Mr. Seely, M.P., £2,8#3 for land which they require 
from that gentleman’s estate at Mattistone, in the Isle of Wight, 
for the purpose of new fortifications there. The land taken by 
Government includes the celebrated fossil forest, the Ll Dorado of 
geologists in the island, 


Tue Great Vicrorta.—The new Black Doll auxiliary screw 
steamship Great Victoria, to sail from Liverpool for Melbourne on 
the 5th of Septeiuber, made her trial trip from Liverpool to Holy- 
head on Tuesday. The weather was hazy, and it was not con- 
sidered desirable to put the engines into full working operation on 
account of the thickness of the atmosphere, which prevented any- 
thing from being seen at a distance. Notwithstanding this, how- 
ever, the steaming was deemed satisfactory, the ship having made 
an average run of seven knots under three-quarters of her under- 
stood working power, The vessel, having returned to port, will 
immediately take in cargo, a large proportion of her passenger 
accommodation being already engaged. She is an auxiliary in the 
proper sense of the word, being fully ship rigged, and intended 
generally to pursue her voyages under sail, and only to use her 
steam power when the favourable assistance of the winds cannot be 
obtained, ‘The Great Victoria is built of iron, and was constructed 
at Nantes a few years ago, and was employed as a troopship by the 
Preach Government during the Crimean war under the name of the 
Jacquard. She has now been purchased by the owners of the Black 
Ball line of Australian packets, and, as sister ship to the Great 
Britain, will take her place in the fleet of that distinguished firm. 
To fit her for that purpose she has been lengthened 2dft., and 
strengthened by Patterson, the shipbuilder of Bristol. She now, 
under the name of the Great Victoria, measures S00ft in length 
over all, and is calculated to carry 500 passengers in her saloon, and 
on her saloon deck ; in addition to these she will also be able to 
carry a large number of other passengers. The gross tonnage of 
the Great Victoria is 5,000 tons, her auxiliary engines ave of 120- 
horse power, made by Messrs. Faweett, Preston, aud Co., of Liver- 
pool, but capable of being worked up to 500-horse power, end her 
fan can be lifted when not required as a motive power. As a carry- 
ing ship she is of great capacity, being competent to convey 2,000 
tons of cargo in addition to her stock of coalr, aud is under the com- 
mand of Captain Price. 








Surgery in Arrauanistan.—The Affghans, from their rough and 
hardy Jife, aequire by experience very practical, diough, to be sure, 
uncouth methods of righting themselves, their horses, and cattle, 
when they may suffer from accidents. Their operations fer the 
reduction of dislocations in the human subject are most original ; 
and, if report speaks at all truly, equally successful. Vor a disluea- 
tion of the thigh, the unfortunate patient is sweated and starved 
for three days ina dark room, the atmosphere of which is heated by 
fives kept burning night and day; and the effects of this high tem- 
perature are increased by drenching the patient with copious draughts 
of warm rice-water or thin gruel. During the interval that this 
treatment is enforced on the patient a fat bullock is tied up and 
fed ad libitum, with chopped straw flavoured with salt, but is rigidly 
denied a drop of water, On the third day the patient is made to ride 
the bullock or buffalo astride, a felt alowe intervening between him 
and the animal's hide; his feet are next drawn down and fastened 
tightly under the animal's belly by cords passing round the ankles, 
All these preliminaries arranged, the animal is then led out 
to water, and drinks so greedily and inordinately that its belly 
swells to nearly double its former size. The traction produced by 
this on the dislocated limb is sufficient to bring the wandering bone 
to its socket. The method of reducing a dislocated shoulder is quite 
as curious and interesting. It is managed thus: the hand of the 
dislocated limb is tirmly fixed as closely to the opposite shoulder as 
it can well be, by cords tied round the waist; between the bend of 
the elbow and the chest is placed an empty “ masak ” (a goat-skin 
water bag, in common use throughout Oriental countries as a means 
of carrying water), which is gradually filled with water; the weight 
of this suflices to overcome the resistance of the muscles before they 
lave borne it a quarter of an hour, and the bead of the bove flies 
back to its socket with the usual sound. Most masaks, when full, 
weigh close upon a hundred weight, and many much more than this. 
For a reduction of dislocation of the ankle joint, the injured 
extremity is placed in a hole dug in the ground and covered over 
with a soft earth, which is firmly pressed down by stamping, The 
limb is then pulled out by force, with the joint returning to its 
natural position. 








Armour Piares—A supply of tho new description of 4-in 
tapered armour plates, which Messrs. Brown and Co., of Shettield, 
have contracted to supply to the Admiralty for the stem ond other 
parts of the iron frigate Achilles, 6,000 tons, building at Chatham, 
have arrived at that dockyard, and are now in the bands of the 
mechanics to undergo the boring. planing, and bending processes 
preparatory to their being affixed to those portions of the exterior of 
the Achilles for which they are destined. ‘The plates, which are of 
the best possible description of rolled iron, are considerably larger 
than those used in plating the broadsides of the Achilles, the whole 
ef the latter having been manufactured at the Parkgate Works, 
Yorkshire, by the same firm which supplied the plates required in 
building the Hoyal Oak. In their manufacture the bloom” is 
rolled to an uniform thickness, and the tapering form afterwards 
given to the slabs of iron by the planing machines. This operation 
Increases the cost of the tapered plates as much as 25 per cent. over 
the ordinary 4}in. iron plates, It is apparent, however, that, in 
constructing an iron vessel, the chief merit of which will consist in 
its shot-resisting power, the whole of the plates should be as thick 
as it is possible to produce them. ‘This point has not escaped the 
attention of the Admiralty, and in the construction of the Belle- 
rophon and future iron vessels the tapering form will be given to the 
ship’s planking on which the plates are Jaid, and not to the plates 
themselves. The minimum thickness to which each plate is planed 
is 3in., and these will be aflixed to those portions of the exterior of 
the Achilles where it is scarcely possible a hostile shot will 
ever strike her, On the exposed portions of the Achilles the plates 
are 4}in. in thickness; but in tho construction of the Bellerophon, 
which is to be immediately commenced at Chatham, plates of a 
thiekness of Gin. will be used. ‘The whole of the broadside plating 
of the Achilles has been completed, so that the entire broadside on 
both sides the frigate, for a length of pearly 200i, presents 
an uubroken surface of iron, the caulking of which can seareely be 
detected. About fifty ouly of the stern plates remain to be fixed. 
As soon as the Achilles has been floated out of dock several hundred 
mechanics will be at the disposal of the Admir: and these wiil 
immediately commence the construction of Mr. Reed's new iron ship, 
the Bellerophon, the dockyard officials being anxious to retain the 
services of the hired bands, who during the time tLey have been em- 
ployed in the Chatham yard have attaimed yemarkable proficiency in 
iron shipbuilding. A portion of the shipwrighis will at the same 
time commence the iron-clad wooden frigate Lord Warden, which is 
to be proceeded with simultaucously with the Bellerophon. 


















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Fixtsnep Tron Trape: A Panic among Buyers: Orders refused at 
the Advance: Higher Prices being Given—Sui OF THE WORKMEN: 
Wages Rising—P1a Txon Trave: Higher Prices: Few Sales—Vue 
Coat Trape: Advance of Prices and Colliers’ Wages—Co.urry 
Tress—Tue Generat Traves: No Alteration— AGITATION AMONGST 
Naiters—Locat Bankruptcies: Extraordinary Case—A Monster 
Hasmer—Boarp or Trapve Returns ror Jety: Increased Exports 
—Tue Sours Srarrorpsame Waterw y Cc any: Jlalf- 
Yearly Meeting: Engineer’s Report —Meerincs or Loca Com- 
Panes — ‘T'raveic Re ‘s or Locan Ramways — ‘Tue Norra 
Wakrwicksuire Disr : The Emi,ration Fund. 

Tur unsatisfactory condition of the South Staffordshire iron trade, 

noticed last week, lias not improved since that date. There is now 

little less than a panic amongst a certain class of buyers of finished 
iron, and they are, some of them, consenting to give an advance, 
not of 10s. only, but of 20s, At 10s. makers are now almost uni- 
rsally declining to accept more orders than they have already 
received, and their determination has been strengthened by a de- 
cision come to at a special meeting of the coal and iroumasters of 
the Wolverhampton district, beld in that town on Wednesday, when 
it was determined that the wages of the colliers and the stone- 
getters should be increased 34. a day, and that the furnace-men 
should receive the wages they were getting before the last reduc- 
tion, namely, about 1 per cent. upon their recent w The 
increase will be dated from the beginning of this week, but it 
remains to be seen whether this rise will satisfy the colliers in the | 
district, who, as will ba seen below, are asking for twice the | 
amount. Then the rollers, mill-furnacemen, and others, have made 
so stern a demand for a rise of 10 per cent. in their wages that the | 
| 

| 

| 

| 































advauce will have to be given to them. Encouraged by the recent 
success of the puddlers, the men of that class have founded a distinct 
association in this district for their future “ protection,” the associa- 
tion to be distinct from the puddlers’ associations, At the same 
time, the meeting resolved that notice should be given of 
the rise demanded, aud, that if it should not be given them, 
that there should be a general strike. Such an 
will, however, be prevented by the course which the masters will 
take. There is a general expectation throughout the trade that if 
the demand for iron should continue that a further rise of 10s. a ton | 
will be declared. If such a step should be taken then it is feared | 
that a further difficulty will ensue with the workmen, who also, it | 
will be seen below, find encouragement from agitators to demand | 
somewhat more than their full pound of flesh. The North Stafford- | 
shire masters have held a meeting, and they have dealt rather more | 
comprehensively with the question of prices and wages than 
did their fellows in South Staffordshire. Whilst adopting the rise 
in prices, and conceding the same rise to the puddlers, they also 
decided that the forge and millmen were to have the same wages as 
they had prior to the last alteration; that the scale of payment to 
the blast-furnacemen should be revised; and that the colliers 
and ironstone-getters, employed at the works ‘where pig iron is 
produced, were to be raised from a nominal wage of 33. a day to 
3s. Gd. Pig iron is being quoted from 2s. Gd. to 7s, 6d. a ton higher 
than before the recent advance in finished iron, but so large sales 
were Cflected just before the finished iron makers determined on the 
rise, and whilst they were asserting that the masters would not 
yield to the puddlers, that masters are not now requiring much pig 
The few sales that are being effected are at frum 2s. 6d. to ds. 





alternative | 
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iron. 
a ton advance. 

The coal of the Wolverhampton district has of course gone up, as 
the result of the meeting on Wednesday, Some colliery proprietors 
there are trying to get Is. a ton more, but it is very duubiful that 
they will succeed. he Wolverliampton district is that, it will be 
remembered, in which thin coal only is gotten. 

On Friday last the coalmasters west of Dudley, where thick coal 
is produced, held a meeting for the purpose of taking into considera- 
tion the wages of the colliers and ironstone workmen. It was 
unanimously agreed at once to raise the wages of the collier Gd. 
and those of the ironstone worker 3d. per day, Consequent upon 
this advance the prices of coal are now as follows :—Best thick 
coal, 12s.; common, 9s.; lumps, 8s.; black coal, 7s.; muts, 6s. 3 | 
screenings, 5s.; fine sleck, 3s. per ton. Ieather coal will be 11s. 
per ton; lumps, 8s.; and brooch coal, all one way, 9s. per ton. ‘The 
rise of wages will extend to the furnacemen, labourers, and all 





persons connected with either the ironworks or collieries, ‘Lhe 
demand for ironstone is increasing, aud prices are advancing. 
The sentiments of the colliers, with reference to the recent advance 


of wages in the iron trade, may be gathered from the proceedings 
ata mass meeting held at Bilston on Monday evening last. The 
principal speaker was a delegate from the Miners’ Association, who 
spoke at great length. In the opening part of his address he 
pointed out, in language strong and forcible, the many evils, hard- 
ships, and injustices to which he conceived the miners, as a class, 
were exposed. Advertivg then to the recent advance of wages in 
the iron trade, he argued that the same rule which gave to the 
puddler a rise of 1s. per ton in respect of the iron he made, entitled the 
collier to an advance of 6d. per day wages in respect of the coal which 
he raised; and he added that, if he could point cut to the puddlers 
their real position, they would not, with the knowledge that 
the masters had advanced the price of iron 10s. per ton, be 
content with even the late increase of w for with iron at 
its present price they should have an advance of another shilling, 
even upon the rate of wages which had just been conceded to 
them, ‘he speaker then invited the men present to join the Miners’ 
Association, and stated that, in October next, it was intended to 
hold a conference of delegates at Manchester. Among the subjects 
which would be then brought forward for discussion would be in- 
cluded the advisability of asking a reduction in the hours of labour 
from ten and twelve hours to eight hours each day; the steps to be 
taken to prevent a boy from working in a pit until he had reached 
the age of fourteen; the establishment by the masters of schools for 
the benefit of colliers’ children; the duties of the masters to lay an 
embargo upor every ton of mineral raised with a view of forming 
a fund for the support of the colliers’ widows and orphans, and to 
consider if a law could not be framed by which the injured miner 
might recover compensation from the pit proprietor in every case in 
which his injuries could be traced to negligence ou the part of those 
responsible, The speaker afterwards r¢ ferred in terms stroug and 
decisive to what he thought was the therongh indifference shown 
by the masters to the fat \ interests of the men; and the manner 
iu which this part of his address was applauded bore ample testi- 
mony to the feelings of Lis auditors. Subsequently the meeting 
adjourned to a neighbouring public house for the purpose of enrol- 
line members of the Association. Cn Wednesday another mass 
meeting of men was held at Tipton, and here similar opinions to 
those already noted were fieely expressed. 

At the Wellington police-court, a short time since, Jas. Bagley, | 
as chartermaster of a pit at Kattield, near the town, and belonging 
to the Lillesball Company, was charged with having, on the previous 
29th of July, allowed two girls to assist in the working of the | 
drawing machinery of a certain pit. It could not be proved that | 
the defendant was the chartermaster, and the case was, therefore 
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dismissed ’ 
With reference to the general hardware trades of the district of 
which we write, little or no change can this week be reported. As 


well in Birmingham as in Wolverhampton and the surrounding 
towns, little slackness can just now be perceived, and orders on 
weeount of the home trade are still mode rately oumicrous. 
The example set by the puddlers in striking for an advance of | 
wages would appear to have infecied ihe operataves engaged in other 
departments of the trade of the district. On Tuesday last, ata well | 
attended meeting of the nailers of Sedgley, Cosely, and the neigh- 
bourhood, it was stated that the men had sought an advance of 14d. 
per bundie, or 3d. per ewt, on mails of the size of 3} inches and ! 


| notes would be returned. 
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Copper, unwrought.. ..  .. 
| Wroagut copper & yellow metal 
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upwards. It was further stated that this advance would only place 
the nailers of the locality on a level with those of Dudley, Rowley, 
and the Lye, and it was resolved that the men should cease work- 
ing until the decision of masters in regard to the matter should be 
known. 

At the Birmingham Bankruptcy Court, a few days since, J. EB, 
Partridge, a brassfounder, of Hill Top, came up for his last exami- 
nation and discharge. The total liabilities of the bankrupt were 
£7,784 0s. 1d; the total assets were £192 1s. 4d., and a deficiency of 
£7,591 183. 9d. was thusleft. The case was adjourned until the 18th 
of September. At the same court, on the same day, T. Ridge, coal 
dealer, of Wolverhampton, also came up for last examination and 
discharge. The balance-sheet showed a deficiency of £237 6s. 11d., 
and the case was adjourned. The case of W. C. Neale, late bedstead 
manufacturer, of Wythall, was also adjourned, in consequence of the 
negligence of the bankrupt to file his balance-sheet in time. Cir- 
cumstances of a most singular character, and of interest to our 
readers, were revealed at the Birmingham Bankruptcy Court on 
Wednesday week. On that day a meeting for last examination and 
discharge was held in the bankruptcy case ofE. Shelley, commission 
agent, of Wolverhampton. Tho total liabilities of the bankrupt 
were en'ered at £14,634 1s. 11d. ; the total assets were set down at 
°7,559 2s. 9d. ; aud the total deficiency was therefore £7,074 19s. 2a. 








4s 
Upon the face of the proceedings the bankrupt had mado 
a declaration to the effect that, in September or Orto- 


ber, 1860, he, had accepted the agency of Alexander Keiliey, 
and Co., of Gottenburgh, in Sweden, to form a company to work 
certain zine mines, at Stollbergett, in that kingdom. Ju May, 18) 
he, with an eminent mining surveyor, of London, went over to in- 
spect the mines. They were found to contain ores of zine, silver, 





nh, 


‘lead, and pyrites, and were reported upon so favourably that event- 


ually a company with a nominal capital of £35,000, and styled the 
Victoria Silver, Lead, and Zinc Company (limited), was, on the 
15th of July, 1861, registered. About £5,000 had, in May, 1862, 
been paid to Keilier and Co., as the lessors of the mines, and the 
company had got into regular operation. In July, 1862, however, 
the bankrupt, with Messrs. Richard Caddick, G. k. Lambert, J. E. 
Partridge, . 8. Shelley, and J. B. Shelley were, as directors of the 
company, much pressed by the lessors for the payment of a further 
sum of £2.000, Anapplication wasin consequence made tothe National 
Provincial Discount Company (limited), of 75, Caunon-street West, 
London, for the loan of the required sum. An answer was received 
from John Brokenshire, the manager of the company, to the effect 
that the loan would be granted, bu; that the joint and several 
promissory notes of the six directors must be forwarded as security 
in advance, As a reason for this course the manager alleged that tr 
was customary that the security to be received before the loan wa, 
granted in order that inquiry might be made with reference to the 
character, &c., aud responsibility, and a distinct promise was given 
that should the result of these inquiries prove unsatisfactory the 
Accordiugly promissory notes to the 
amount of £2,000 were forwarded to Brokenshire. No loan was, 
however, forthcoming, and, after repeated applications, Brokeushire 
at length, in October, 1862, offered to return the then almost due 
promissory notes if their value was returned in bills of exchange, 
which he stated were more negotiable. Accordingly bills to the 
amount of £2,350 were handed over to him and he returned twelve 
only of the promissory notes. Subsequently he was further pressed, 
and then offered to return the amount due to the directors 
in the drafts of this company. ‘The offer was accepted, and 
the notes were afterwards all dishonoured. In February, 1863, 
Brokenshire was arrested by Mr. Carr, of Halifax, for obtaining 
bills under false pretences. Just previousiy to his arrest an inter- 
view with reference tothe Victoria Company’s bills took place between 
the bankrupt and himself. He then offered to hand over a’ certain 
balance of accounts between himself and Mr. Wm. Sunderland, of 
2, Waterloo-street, Birmingham. “ The possession of this authority 
to receive the balance,” continues the bankrupt “ decided us; for 
believing it to be bona fide we paid off some of the bills, paid some 
in part, and received the remainder.” The trade assignee did no* 
approve, but the official assignee applied for a cash account with 
reference to some shares in a certain mining company of which the 
bankrupt appeared to have had the entire control ; and as the other 
bankrupt directors of the Victoria Company were connected with the 
matter, the whole of the cases were adjourned. 

Recently a five-ton steam-hammer with side supports weighing 
upwards of 60 tons, and with a block weighing upwards of 20 tons, 
was started at the Neptune Forge Chain and Anchor Works of 
Messrs. Tinsley and Wright at Tipton. The gigantic implement is 
calculated to strike with a force of upwards of 90 tons, and has been 
constructed with the view of making armour-plates and marine 
forgings up to 20 tons weight. It is worked by two boilers and is 
fitted with Simencourt's patent furnaces. 

From the Board of Trade returns we gather that the declared 
value of exports of British manufactures and produce, which fell 
off during May and June from the figures attained to in April by a 
progressive increase during the earlier portion of the year, rose in 
July to £13,648,840, being not only 14 millions more than in April, 
but also 1} millions more than in the corresponding monta of last 
year, and 3} millions more than in the July of 186}. This great 
increase, however, as compared with the corresponding month of 
last year, has been far from general. It has not extended to ma- 
chinery, nor to coal, nor to several metals and metallic manufactures, 
among which we may enumerate pig and puddled iron, bar, angle, 
bolt, and rod iron, iron wire, castings, old iron, steel, brass, tin, and 
tin plates. Among the Midland manufactures which show the 
greatest increase are fire-arms, the export value of which wes 
£87,927, against £31,078 in the corresponding month of last year. 
The exports of hardware and cutlery increased in value, as com- 
pared with July of 1862, from £318,469 to £338,578; but cutlery 
alone shows a decline, and the increase in hardware was chiefly iu 
the lighter descriptions. Of the heavier class of hardwares—suca 
as tools, cranks, Xc.—there was an increased exportation to most 
markets; the exceptions being France, the Hanse Towns, Tussia, 
India, South Africa, and the United States. The falling off in 
machinery was confined to steam angines, the value of the export oi 
which declined from £139,600 to £112,778, though the diminution 
was limited to the shipments to Spain, India, and Australia, Other 
sorts of machinery rose from £234,742 to £250,809, the increase 
extending to every country except France, India, and Australia. 
The metals show a considerable increase in railway iron and copper 
goods, but wost others fell off. This will be seen by the following 
table :— 
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Pig and puddied iron .. .. 
ar, angle, bolt, and red iron... 
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The exports of pig and puddled iron during the previous six 
months bad increased, and the decrease in July was confined to the 
trade with France and Ilolland. There was an increased exportt- 
tion of bar iron to ‘lurkey, India, Australia, and Canaca, but the 
shipments to the other principal markets show a diminution. The 
increase in railway iron extended to all countries except France, 
Sweden, India, Canada, and Brazil, but was most marked in respect 
of the exports to the United States, the declared value of which rose, 
as compared with the corresponding month of Jast year, frem 
£27,764 to £111,781. The falling off in cast iron extended to all 
countries except Russia, India, Australia, and Brazil. The increase 


























Serr. 4, 1863. 


THE ENGINEER. 











in hoops, sheets, and boiler plates was almost general, the excep- 
tions being France, Holland, Spain, Russia, and the United States. 
The small increase in wrought iron took place in the exports to 
France, Holland, Prussia, Spain, South Africa, and Canada. The 
falling off in steel was limited to the exports to France and the 
United States. The exports of unwrought copper to Belgium and 
Holland declined; but there was so great an increase in 
the shipments for France and India, combined with a smaller 
augmentation of exports to all other countries, that the total 
value more than doubled. The increase in wrought copper 
and yellow metal extended to every country except Italy, 
India, and the United States. The belligerent parties in the last 
named country took less lead than in the corresponding month of 
last year ; but the exports to all other countries, and especially to 
Russia and China, show an increase. ‘There was a great increase in 
the exports of tin to the former country, and in a smaller degree to 
France and Turkey, but the shipments to all other countries declined 
very considerably. The exports of tin plates show au increase in 
respect of France, Australia, and Canada; but other countries a 
decline. Coal cinders and culm, which in July 1861 were sent out of 
this country to the value of £379,200, rose last year to £384,017, but 
this year fell off to £367,473. The import accounts show that the 
imports of unwrought copper rose from 24,280 ewt. to 46.880 ewt., 
bar iron from 3,593 tons to 5,526 tons, and lead from 2,615 tons to 
3,142 tons, but steel diminished from 488 to 245 tons, zine from 
2,114 tons to 1,842 tons, and tin from 6,476 cwft to 2,485 ewt. 

The half-yearly meeting of the proprietors of the South Stafford- 
shire Waterworks Company was held at Walsall on Friday last. 
We give the following extracts from the report of the engineer 
(Mr. M'Clean):— Water Supply: The water which is pumped into 
the South Saffordshire district is derived from springs which flow 
into the tunnel constructed by the company, through the new red 
sandstone formation at Lichfield. This tunuel is about one mile in 
length, and has asectional] area of about 18ft. Another source of 
supply is a brook at Lemonsley, near Lichfield, which receives the 
springs that flow from the sandstone overlying the district, and the 
rainfall of an area of 2,600 acres extending towards Burntwood and 
Cannock Chase, In addition to this supply the surplus flood-water 
of the brook, during storms, is impounded in Minster Pool and the 
Stowe Reservoir, near Lichfield, to the extent of fifty million gallons, 
and is also pumped into the other reservoirs of the company. In 
order to prevent any contamination of the water, intercepting sewers 
upwards of two miles in length, having their outfalls below the 
reservoir at Stowe, have been constructed, andevery trace of sewage 
has thus been effectually excluded both from the brock and the 
reservoirs. During the present season (oue of the driest for many 
years past) these sources have supplied upwards of twenty million 
gallons of water weekly. ‘the company also obtained power to 
construct another tunnel, about two miles in length, between Stowe 
Reservoir and the Bourne Brook, which flows past Hanch Hall, near 
Lichfield. This supply ef water was estimated at five million 
gallons daily, exclusive of the spring water intercepted in the course 
of the tunnel through the red sandstone. ‘The principal feature of 
interest connected with the supply to be obtained from Bourne and 
Lemonsley Brooks is that the w-ter is taken immediately from 
Cannock Chase, the highest land in Staffordshire, aud at a 
point above any town, which will ensure the water from ever 





being contaminated by sewage. Although this work has not 
yet been executed, the company have given the necessary 
notices to the landowners for the construction of the tunnel.— 


Reservoirs: Vhe company have constructed two reservoirs at Lich- | 
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field, one at Walsall, one at Wednesbury, one at Conygree, near 
‘Tipton. and one at Dudley. 
about 90,000,000 gallons of water ; the other two for local purposes, 
i.¢., one for cleansing the sewers of Lichfield, the other for supplying 
the high district of Wednesbury with water.—Pumpirg Engines: 
‘The company have created two pumping engines of 100-horse power 
each at Sandfield, near Lichfield, and two of 50-horse power each at 
the Conygree reservoir, near Tipton. The engines at Lichfield are 
connected with the Lichfield reservoir by means of the tunnel from 
which the spring water is derived, and an iron main and conduit of 
3it. diameter, extending under Minster Pool to the Stour reservoir. 
‘These engines were made by Messrs. Watt and Co., and have worked 
most economically and without failure during three years. The 
foundations, boilers, and other principal parts of « third engine of 
the same size have been erected, and the co st of completing this 
will not exceed £2,000. The pumping engines are connected 
with the reservoir at Walsall by a main, 24in. in diameter for four 
miles, and 22in. in diameter for the remainder, of a total distance of 
10 miles. The height of this reservoir is 200ft. above the 
Lichfield reservoirs, and 230ft. above the level of the pumping well 
of the engines. The main is continued from Walsall to the Wedues- 
bury reservoir for two mil s by a pipe 22in. in diameter, and for the 
remaining distance of three-quarters of a mile by a pipe 18in. in 
diameter. The height of the Wednesbury reservoir is 6Uft. above 
the Walsall reservoir. From Wednesbury to Conygree the main is 
12in. in diameter, and the length about four miles. ‘The reservoir 
at Conygree is about 40ft. below the Walsall reservoir. Tat at 
Dudley 1s about 2uvft. above the Conygree reservoir. ‘i'here 
are two pumping mains between Conygree and Dudley, and 
water is supplied to that reservoir by the engines at Conygree, 


which were constructed by Messrs. J. and G. Davies, and 
work very satisfactory. The reservoirs at Walsall, Wed- 
nesbury, and Conygree, although constructed at different 


levels, are all supplied, at the same time, by the pumping engines at 
Lichfield; this is effected by au arrangement of the valves, the mains 
being protected from fracture by the operation of an air pipe about 
120ft. high, which has been constructed at the summit of the main 
at Brownhills; the air pipe being carried about 20ft. above the level 
of the highest reservoir. The main is laid along the South Stafford- 
shire Railway for about eighteen miles. The principal object in so 
laying the main was to obtain the support of the mines purchased 
by that company for the support of the railway, aud becanse 
it formed the shortest route between Lichfield and Dudley. 
By the Act of Incorporation of 1853 this company was empowered 
to supply water to the city and county of the city of Lichfield, 
the borough of Walsall, the parishes of Wednesbury, Darlaston, 
Tipton, Westbromwich, Rowley Regis, and Dudley, and the town- 
ships of Bilston and Willenhall, in the parish of Wolverhampton, 
and of Oldbury, in the parish of Halesowen, in the several counties 
of Stafford and Worcester. By the Amendment Act of 1857, the 
hamlet of Smethwick, in the parish of Harborne, was added, and by 
the purchase of the undertaking of the Dudley Waterworks Com- 
pany, under this company’s Act of 1853, the Parliamentary powers 
of this company were considerably increased, By our arrangement 
with the Wolverhampton Waterworks Company, a boundary liue 
was drawn through a part of the district in which that and this com- 
pany had conflicting powers, and the result is that this company 
now possesses Parliamentary powers to supply over a district, the 
area of which exceeds 50 square miles, with a population eugaged 
chiefly in mining and manufacturing pursuits, of not less than 
400,000 persons. Throughout this aret twenty miles of main 
pipes, varying from 3ft. to 1ft. in diameter, and seventy-three miles 
of service pipes, varying from 2in. to 8in. in diameter, have been 
laid, and 9,600 connections made for the supply of customers. 

_ The following table gives the diameter and length of the service 
pipes — 
~ sin, 


24.998 

















6in, | Sin. | din. 


+ 
= 2 
eA 


1,087 | 27,662 6.615 28.672 
Total, 130,052 yards = 73 miles, 1,572 yards. 

The supply of water hitherto has been sufficient for the require- 
ments of the district, but when it is considered that upwards of 
1,900 services were laid on during the last six months, and some of 
them in connection with imporiant works, such as Messrs. 


Cochrane's of Woodside, Mr. Muntz’s of Smethwick, and others of 
that class, we are of opinion that the whole of the supply authorised 


Of these reservoirs feur are for storing | 


| fairly employed. 





by —_ Acts of Parliament ought to be introduced into the district. 
hereport of the directors showed that the actual number of houses 


supplied with water exceeded 14,000 ; that 1,929 newservices had been 


laid down during the past year; and that these, when in full operation, 
would raise the receipts from water rates to more than £14,000 per 
annum. The defalcations of the late secretary (Mr. J. Churchill) are 
estimated at £1,169 Os. 5d. The available profit of the half-year 
amounted to £1,372 8s. 6d., and the necessity which existed for 
charging against this amouut the whole of the secretary’s defalea- 
tions sufficed to prevent the declaration of any dividend. The 
report was adopted, and the remainder of the proceedings were 
not of special importance. 

The directors of the Birmingham Wagon Campany have resolved 
to declare a dividend for the half year at the rate of 7} per cent. per 
annum ; and the Gloucester Wagon Company at the rate of 8 per 
cent. per annum. 

At the seventy-fifth half-yearly meeting of the Birmingham and 
Staffordshire Gaslight Company, held on Monday last, the usual 
dividends were declared. 

At a general assembly of the proprietors of the Birmingham Canal 
Navigation, held on Friday last, a dividend of £2 per share, subject 
to the usual deductions, was declared. Remarks made by several of 
those present showed that the company was in a most prosperous con- 
dition, and in reply to oue of the proprietors who thought that the 
great increase of the canal traffic was sufficient to justify an increase 
in the amount of dividend, the chairman explained that the London 
and North-Western Railway having, under an arrangement, 
guaranteed a dividend of £4 per share, the surplus income of the 
company would for some time have to be applied to the payment of 
certain expenditures incurred under guarantee. 

At theordinary balf-yearly general meeting of the proprietors o the 
South Staffordshire Railway Company, held a few days since, it was 
stated that the additional receipts for the past half-year over those of 
the corresponding period of 1862 had amounted to £962 19s, 3d, and 
that after paying the dividend there would be a balance left of £811 
to be carried to the next half-year’s account. A dividend of 4} per 
cent. per annum, less 8d. in the pound income tax, and 5 per cent. 
per annum interest on all calls paid in advance, was declared. 

The half-yearly meeting of the Railway Carriage Company was 
held at Malvern on Friday last. An interim dividend of lv per 
cent. for the half-year was declared. 

From traflic returns recently printed we gather the subjoined 
information relative to local railways during the year 1862 :-— 
Receipts. Expenditure, Menge ty te 
£2,228,055 .. ow Oo 
279.535 .. 
443,725 oe 


Midland .. .. os 
North staffordshire 
West Midland... .. 

The dividends paid on ordinary capital were, iv the Cannock 
Mineral, 3} per cent., in the Midland 6 per cent., in the North 
Staffordshire 34 per cent., in the South Staffordshire 44 per cent., in 
the Stratford-on-Avon 1} per cent , and in the West Midland from 
} to 44 per cent. on differeut portions of the stock. 

We learn that tie total amount of the fund raised in the spring 
for the relief of North Warwickshire distress was £7,245. Of this 
sum £4,428 was expended in relief, £2,313 in pronsoting emigration, 
and the remainder was consumed by the purchase of clothing and 
expenses. An aggregate sum of £5'0 is still in hand, and this 
will be chiefly used in promoting the introduction of new trades 
into the impoverished districts. The amount contributed to the 
fuud by Birmingham was £969 17s. 4d., clear of expenses. 
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COUNTIES. 
(From our own Correspondent.) 


State or Trapve: Sheffield: Leeds-Munsey Docks anv Hannour 
Boarp: Other Liverpool Matters ; Presentation to Mr, 1. Andrews: 
Snips and Shipbuildmg—Tus State or Laxcasuine: Public Works 
under the New Act—Bor.er Exposition iN SurFoLK: Proposed Inspec- 
tion of Agricultural Engines—Tne British Association 1N THE 
Noxtu: 7he Excursions—Scortisn Matrers: Edinburgh and Glas- 
gow Railway: The Hartley Colliery Accident Fund: New Occan 
Steamer. 

Tue prospects of the home trade at Sheffield are considered 

encouraging, but the uncertainties caused by the Polish question 

check business on the Continent very considerably. Orders for steel 
and war materiel continue to come from the United States, and 
general manufactured goods are also in demand in the sume quarter ; 
but the rate of exchange and the tariff combined have caused such 
an advauce in prices that purchasers on the other side decline to buy 
more than they are positively obliged. The Leeds Chamber of 

Commerce, in its monthly report on the business of that town and 

district, observes with reference to the iron, machine, and engineer 

tool trades :—** The demand for merchants’ iron is good, aud the 
makers are very busy. The manufacturers of best iron are generally 

The machine trade is very brisk, and some of the 

makers are working overtime. ‘The engineer tool trade has further 

improved, and may be said to be in a good state. Locomotive and 
railway plant makers remain as before, and have large orders on 
hand. ‘Ube cut nail trade also continues brisk.” 

The Mersey Dock Board, at its last sitting, agreed to lease to 
Messrs. ‘I’. Vernon aud Son, for fourteen years, on certain con- 
ditions, 35,000 square yards of land on the North Reserve and to 
lease to Messrs. J. Andraw and Co., for the same term, 6,000 square 
yards more in the same locality, for shipbuilding purposes. A 
report was submitted by the engineer, as to the state and progress 
of the works at Birkenhead. From this it appeared that the 
progress of removing the remains of the cofferdam which had been 
broken through in June last was siow, owing to the want of proper 
appliances on the part of the contractor for drawing the piles. 
However, greater exertions are now being made, and the engineer 
was in hopes that the time stipulated in the coutract for the clearing 
away of the dam, namely, four mouths, will not be exceeded, aud 
that by about the midille of October next the basin willbe free from 
obstruction, deepened to the permanent level, and open for use, 
That, it was stated, would however, rest entirely with the con, 
tractor as part of his agreement with the Board. Before the tim- 
named above, the enzineer expects the landing-stage and its bridges 
will be completed, and the quays ready, with the exception, perhaps 
of the railway lines on the south side. He further expects that 
within a month the gates and masonry of the Morpeth dock and 
lock will be so far ready as to be able to commence the removal of 
that portion of the north wall of the Morpeth basin which now 
obstructs the eptrance, and that by December next the lock will be 
ready for use as a graving dock. From the progress made during 
the last three months he was prepared to expect that in about 
twenty-two months, or by June, 1865, the work at the north entrance 
and intermediate deck will be completed and ready for use. The 
masoury of the graving docks is now finished, and the work which 
remains to be done consists of the pumping machinery and sewers, 
the fixing of the graving blocks, the formation of the quays, and 
supply of the working appliances, and removal of the stanks. As 
much of this work is of a difficult and tedious character, the eugineer 
did not expect to have all completed before February or March in 
next year. Mr. Brocklebank said, with respect to the finishing of 
the works, he might say much would depend upon the course which 
they might pursue. It might be very inconvenient to go on finish- 
ing the Morpeth and Hgerton docks, as the engineer proposed, 
in eighteen months, because if they did that they would have only 
one access to the Great Float, through the low-water basin. Now, 
if an accident happened, or if they could not work the traffic 
through the low-water basin, the whole system would be closed. 
His opinion was that they should go on fivishing the northern 
works with all rapidity—perhaps before they finished the 
northern entrance—so that they would always be certain of having 
free access to the Great Float. The vexed question of accommodation 
for the steam trade in the Birkenhead docks was again raised by a 
letter from Messrs. Fletcher and Parr, stating that Mr. Fletcher had 
gone over the docks, with a view of ascertaining how far the 
African Mail steam traflic could be accommodated there. T 
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letter named several obstacles to its being carried out satisfactorily ; 


and, among others, stated that there are at present no facilities for 

the transport of cargo, bonded and other stores, across the river ; 
and, practically, it is not more difficult or expensive to send goods 
from Liverpvo! to Runcorn than it is to send them to the Birken- 
head docks. Messrs. Fletcher and Parr added :—* This constitutes 
the main obstacle to the free use of those docks. When the deep- 
water eutrances are completed the facilities for ingress and egress of 
vessels will be unexceptionable and most inviting; but we venture 

to assert that, until some means are adopted by which the Birken- 
head docks will be rendered as accessible for the shipment of cargo 
and stores from this side as are the docks at the north end of the 

town, there will be no anxiety on the part of steamship proprietors 

or owners of ships loading general cargo to avail themselves of the 
accommodation at Birkenhead. With every desire on our part to 
defer to the wishes of your committee, we believe we have shown 

that at present it is practically impossible we can work the African 
Mail line from Birkenhead, and we respectfully hope you will, for 
the present, at least, permit us to occupy the berth in Huskisson 
dock which your committee was mainly induced to construct on 
our application.” A long discussion—attended, however, with 
no practical result—took place on the subject referred to. It was 
agreed to enclose the quay under the warehouses at the Stanley dock 
with iron lattice-work, similar to that at the Wapping dock ware- 
houses, at a cost of about £2,500. A committee on plans for new 
work submitted a revised plan of the contemplated alterations in 
the neighbourhood of the Vrinee’s basin. A letter had been received 
from the ‘own Clerk enclosiug a copy of a resolution of the Council 
to the effect that steps should be promptly taken towards an im- 
provement of the approaches to the landing stages; and as a first 
step a plan should be prepared under the direction of the committee 
to whom it stood referred by the Dock Board as a basis for further 
consideration ; and the committee had resolved that the communi- 
cation be acknowledged, with an intimation that the question was 
now under the consideration of the committee. The engineer's plan, 
showing a proposed new arrangement of the docks in connection 
with the approaches to the river, and also of the corn warehouses 
for the Liverpool side, was considered at length by the committee, 
and it was resolved to approve of that portion of it in lieu of that 
proposed on the Sth of February last with respect to the construction 
of a half-tide dock, and that two other docks should be constructed, 
described as the Kast Waterloo dock and the East Warehouse dock, 
the total estimated cost being £100,000. In explanation, Mr. Lyster, 
the engineer, showed, by reference to this plan, which was placed on 
the table, the increase in the quayage and water space which would 
be gained by the proposed alterations. The existing arca of the 
dock quayage was 8,000{t., and of the water space 21} acres; but 
after making certain deduction of spaces which were unavailable, 
these quantities were reduced to 5,296ft, of available quayage, and 
IG acres of water space. By the new plans 7,893{t. of legitimate dock 
quayage would be given and 22 acres of water space, Mr. Drocklebank 
said that, according to the standing orders, the consideration o1 the 
report ought to stand over for another week, but the majority of the 
mombers of the board were already conversant with the details of 
the plan, a special private meeting having been held for the purpose 
of discussing it, and, periaps, under these circumstances, there 
would be no objection to the plan being passed at once, so that 
the works might be immediately proceeded with, He need hardly 
say that the present plan was an improvement upon that origi- 
nally proposed, and especially because it provided for a perfect 
warehouse dock, whore vessels of the largest class might lie, ‘Uhe 
estimated cost of carrying out the original plan was £360,000, 
whereas that now submitted was £400,000, the excess being caused 
by the recoustraction of the Waterloo dock and Prince's basin, 
aud the eutrances into the Prince's dock; but the increased quay 
aud water space obtained would be well worth the extra expen- 
diture. It was not intended to carry the works further than the 
northern entrance to the VDrince’s dock, having in view the 
question of the river approaches. That was a difficult’ question, 
into which he did not then propose to enter, but if the proposition 
for filling up the George's basin were carried out, they would be 
able conveniently to work the Prince’s and other docks by the plans 
now submitted. In making the eastern dock constdavuble portions 
of the land to the westward of it would be absorbed, including the 
Observatory, as well as the master's residence at the Prince's dock, 
for which other sites would have to be found, Ie might add that, 
by this plan, an increased area was given to the corn warehouses ; 
and, though the amount to be paid to the company was fixed, still 
he thought that it was only reasonable and fair that the board 
should be paid for the additional accommodation provided beyond 
that stipulated for. After considerable discussion the plan was 
approved, and the committee was authorised to put itself in commu- 
nication with the Town Council, with the view to a joint plan being 
prepared. 

With respect to other Liverpool matters we may note that the 
boiler-makers employed at the Canada Works, Birkenhead, have 
presented Mr, T. Andrews, their superintendent, with a gold chain, 
on his leaving the works. On Saturday Messrs, Clover launched, 
from their building yard at Birkenhead, the iron ship Rutlandshire, 
a vessel of 1,045 tons, 204tt. long, 53ft. beam, and 22ft. Gin. depth of 
hold, built for Messrs. Boult, English, and Brandon. The vessel is 
intended for the Calcutta trade. Besides several iron-clad vessels 
constructed in private dockyards on the Mersey for foreign Govern- 
ments—one of which has sailed for Russia and another for Deamark 
without exciting comment or suspicion—Messrs. Laird have made 
great progress with the El Tousson aud the El Mounassir, two fine 
vessels built on French account. The first-named will make a trial 
trip in about a month, and the second, which was launched on Satar- 
day, will be ready for sea in three months. Both are exceedingly 
formidable vessels. They are 230{¢. over all, 42{t. beam, and 19:t. 
Gin. deep, their burthen being 1,850 tons, while they are propelled by 
engines of 350-horse power. In designing these vessels Messrs. 
Laird have fully considered the nece-sity of obtaming speed with 
good seagoing qualities. Their draught when loaded will be about 
1ott., and their estimated speed is 11 knots, They will sit low in the 
water, the deck being about 6it. above the water line. They are very 
flat-bottomed, with exceedingly tine lines fore and aft. ‘Lhe stem is 
so formed that the vessel may be used as a ram; and the stern is so 
constructed as to atlord protection tothe screw and rudder from shot or 
coliision. The armour is so tinely dovetailed together that the joining 
of the plates is not perceptible. ‘The rig is that of a barque, ‘The masts 
(which ave telescopic) and the lower yards are of iron. Tne armour plat- 
ing on the sidesof the vessel is 44in, thick amidships, and rather less at 
the extreme ends. ‘These plates are fitted into a teak backing of great 
strength. The deck is of teak, din. thick, over which isiron, The 
bulwarks are of iron, which let down in action, in order to aliow the 
turret guns to tire over them, They have two cylindrical turrets, on 
Captain Coles’ principle, one before and the other abaft the engine- 
ruom, cased with thick armour plates. ‘These turrets will contain 
two gunseach. ‘The pilot-house is built of teak, and iron-plated. 
At each end of the vessel are raised decks, which form very com- 
modious quarters for the officers and men, and the forecascie will 
carry, if necessary, one or two heavy guns. in the captain's cabin are 
portholes for two 32-pounders. ‘These vessels have capacity for 300 
tous of coal. All the machinery is below the water line. ‘Ine 
Agincourt, a fine frigate of 6,720 tons, which Messrs, Laird are 
building for the home Government, is being constructed in a deck 
altered specially for the purpose and now one of the finest yraving 
docks in the country, being about 400ft. long, with an entrance 7dft. 
wide, and a dept of water on the blocks of Z4ft. at average spring 
tides, or 26ft. at a high spring tide. Rapid progress has been made 
during the summer mouths with tbis vessel ; about three-fourths of 
the iron work of the hu'l is now fitted in place, and a large propor- 
tion of this is completely rivetted and tinished oil, so that the car- 
penters have commenced with the woodwork. Some six or seven 
streaks of the teak bacxing for the armour plating are fixed amid- 
ships, and various chocks, waterways, planking, &c., are being pre- 
pured for the different decks. The forgings for the stem and stern 
irames have, as usual in these very large ships, required a longer 
time to make thau was expeeted, but the lower part of the stem has 
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now been in its place for some months, and the stern post, weighing 
some 35 tons, was finally erected last month, The remaining parts 
of the stem and the rudder-post will be complete in a few weeks, and 
then the extreme bow aad stern of the vessel will be rapidly closed 
in. Larg» quantities of the 5}-in. armour plates have been received, 
and as all the machinery for preparing and fitting them has been 
complete and at work for some time, it is expected that rapid pro- 
gress will be made with fixing them to the sides of the frigate. The 
winter weather will not have the effect of interfering with the 
progress of the work to the extent usually to be feared in this 
climate, as the whole ship and dock is covered over with a shed. 

The pauperism of Lancashire was officially stated on Monday, at 
the meeting of the Central Executive Committee, at Manchester, to 
have received a check, a decrease of 1,251 appearing in the number 
of persons receiving parochial relief in the week ending Aug. 22, in 
the twenty-seven unions coming under Mr. Farnall’s jurisdiction. 
The difficulties of the moment may, however, be inferred from the 
annexed comparison of the numbers relieved for the week ending 
Aug. 22, and the corresponding periods of 1862 and 1861 .— 

Aug. 22, 1868.0 .. 12 of oo ef of of ce co 146,980 
po BBGZ.. «oe oe oe ce ce ce ce ce co 194,783 
Beenie oc op we ce ve oe 60 ce pe | OE 

As compared with August, 1861—-and even then matters were 
clouding over in Lancashire—there was thus an increase of 213°3 per 
cent. in the pauperism relieved. Mr. Rawlinson, C.E., stated that a 
considerable portion of the money asked for under the Public Works 
Loan Act was to be applied to the erection of public buildings. He 
also stated that the whole of the applications which had been sent in 
to the Poor Law Board, up to the date of his last official report, 
amounted to £169,729, and applications had since been made for 
£529,000, making a total of £698,729, or very nearly half the sum 
sanctioned by Parliament. It should be remembered, however. that 
most of the large towns were included in this statement. The Mayor 
of Manchester had informed him that the Corporation of Manchester 
contemplated asking fur a much greater sum than he mentioned last 
week (£100,000). 

The boiler of a portable agricultural engine exploded at Charsfield, 
Sullolk, last week, the disaster causing the deaths of three persons. 
‘The engine was standiog still when the accident happened, the 
driving strap requiring to be re-adjusted. At the inquest Mr. 
Balloch, manager of the engine department at the Stratford works 
of the Great astern Railway, who had had 20 years’ experience in 
building and repairing steam boilers, deposed that he had examined 
the remains of the boiler, and he found the front part of the tire-box 
torn asunder, which was in his opinion caused by a pressure of steam 
above 451b. on the square inch, This he could only account for by the 
engine being low of water, or the spring balance screwed down to 


-the full extreme of 50 1b. (A spring balance similar to that placed 


upon the engine which exploded was produced by the witness. It 
appeared that when it was screwed back to 5U Ib. on the square inch 
it was no longer a balance or a safety valve, but was entirely set 
fast.) Mr, Balloch said at Stratford they put a ferule on the screw 
rod to prevent the balance being screwed down beyond a certain 
point. The spring balance of this engine was so destroyed that he 
could not tel! how it was fixed. It might have been set fast so that 
the pressure was unlimited until something gave way. He could 
form no idea of the pressure from the scattered fragments. He could 
not say anything about the state of repair of the engine, which was 
smashed to pieces. He thought the boiler ought to have been 
strengthened near the man-hole, but this was not necessary for 
salety at a pressure of 451b. The quality of the iron used in the boiler 
seemed very satisfactory, as fur as he could judge. The boiler was 
in a perfectly safe working state if properly attended to. The tubes 
were in proper order and perfectly clear. 4 his opinion the explosion 
was caused either by neglect, or by the driver being over anxious to 
make the engive do more work than she was constructed to do. 
The strap coming off might be caused by two or three things. The 
two druiws on the engine and threshing machine might not be square, 
or it might have been caused by the irregular working of the engine. 
If the machine were irregularly fed that would also cause it. The 
jury returned the following important verdict:—“The deaths of 
Samuel Denny, Nathaniel License, and Ephraim Battle were caused 
by the explosion of a steam engine, and we are of opinion that such 
explosion originated from an over pressure of steam, owing to the 
neglect or mismanagement of the driver. The following we also 
wish to append to our verdict :—In consequence of the daily increase 
ot steam power in agricultural pursuits, we consider the present a 
fitting opportunity to suggest that some compulsory enactment be 
obtuiued, by which the owners of engines are compelled to obtain 
periodical certiticates of the eflicient working state of all engines used 
for agricultural purposes; and also certiticates as to the capability of 
all persons entrusted with the management of such engines; and we 
would also suggest a public meeting being called with this view, at 
which the County Members should be requested to be present.” 
Scarcely anything bas been talked of in the North for the last week 
or ten days but the meeting of the British Association, but it 
is utterly impossible to give even the scantiest analysis of the 
proceedings of this increasingly important congress within the limits 
of the space allotted to this department of Tu Exctncer, still we 
will attempt atew notes with respect to the excursions. At Sun- 
derland a party, consisting mostly of engineers, accompanied Mr. 
Meik, C.E., engineer to the River Wear Commissiosers, who kindly 
escorted them over the dock and harbour works, and as it was low 
tide the pariy had a good opportunity of inspecting the piers, break- 
wa er, outlet, gates, and bridges at various points. The visitors 
afterwarcs proceeded to Mr. Meik’s oflice, and were shown the plans 
and drawings of the new dock, breakwater, and sea outlet. A steam- 
boat was aitirwards placed at the disposal of the party, and Mr. 
Meik took them up the river to view the cast iron bridge, and the 
xlass works of the Mayor and partners. Another party visited the 
shipbuilding yards and manufacturing establishments of the town. 
‘They tirst descended to the building yard of Messrs. G. S. Moore 
and Co,, near the bridge, and inspected a vessel in progress on the 
combination principle, thence to Mr. Panton’s works to view the 
forging of anchors, to the lime-kilns of Mr. Burdes, to the works of 
Messrs. Sevtt, at Southwick, to view the manufacture of bottles and 
of earthenware in the pottery, across the river to Mr. James Laing’s 
shipbuilding yard, where 1,000 men are employed in the building of 
ships i wood, iron, combination, or any other principle. Mr Laing 
himself accompanied the party over the wood and iron vessels ou 
the stocks, and afterwards showed them the large graving dock con- 
structcd two or three years ago to facilitate the docking and repair- 
ing of large vessels. Leaving Mr. Laing’s the visitors appropriately 
wound up their commercial tour by inspecting the Mayor's glass- 
works, which were crected in 1837, now cover eight acres of ground, 
employ 700 men and boys, and turn out 150 tons of window glass 
every Week—ove-third of the entire quantity made within the limits 
of the United Kingdom. ‘The visitors were shown the ten furnaces 
which produce the coloured, rough plate, sheet, and crown glass. 
The most novel product of these works is the coloured or imitative 
stained glass, which is only made in this country by Messrs. Hartley 
aud Co. and the Messrs. Chance and Co., of Birmingham. The 
Jarrow chemical works, which were also visited, adjoin tbe Tyne 
dock at the high eud of South Shields, occupy tifteen acres of 
ground, and give employment to about 750 men. The first room 
entered by the party was the laboratory, which is filled with bottles 
of samples, ranged on shelves, of all the sodas made by the company, 
these samples being kept for references as to quality, &c. The practical 
chemists present seemed much interested in specimens of solid caustic 
soda, stated to be made in that form on account of its being con- 
venient for papermakers. The cooperage was the next department 
inspected, iere the ingenious contrivances for the rapid construc- 
tion of barrels for the reception of the manufactured products were 
minutely watched and greatly admired. The hoops, having been 
first shaped, are roughly placed together by the aid of guide hoops, 
and after being sweated under a drum by steam, are gradually 
pressed into a bell-shaped cylinder by machinery. Out of this re- 
ceptacle the barrel is speedily taken, perfectly formed. It is then 
passed toa lathe, where in a few moments the ends of the staves are 
trimmed ready for the reception of the heads and bottoms. The 





rough pieces of wood of which the heads are formed are put together 
by acouple of boys at a bench, who insert the pins in the holes 
previously drilled, and join the pieces together with great dexterity. 
At another lathe the rough pieces thus joined are converted into 
discs with equal expedition, ready for closing up the ends of the 
barrel. Circular saws are at work in a shed at some little distance— 
some slicing the rough staves out of the timber, and others giving to 
them the necessary elliptical shape with mathematical precision. In 
this manner about 500 barrels per week are produced in the 
establishment. The next objects looked at were the sulphur ores 
of various kinds, both in the state as imported from Norway, 
Spain, Portugal, &c., and broken up by the hammer and laid in heaps 
like heaps of road metal. In the latter condition it is ready for the 
furnaces or burners, where it is subjected to heat, and the sulphur 
drawn off by a long flue in the form of sulphuric acid. The 
residue after this process of combustion is collected beneath the 
burners, consists of cinders of dark brown colour, which contain a 
greater or less percentage of copper, and are afterwards taken to the 
copper smelting works belonging to the company, at Willington, and 
there have the copper extracted from them. The sulphuric acid gas 
evolved from the burners is carried along the flue already mentioned 
to a series of six lead chambers, and in which it is step by step con- 
densed. Having inspected these condensers, and the various mecha- 
nical appliances in connection with them, the visitors passed to the 
revolving ball furnace. This part of the process was taken somewhat 
out of its order, for the reason that it is discharged of its contents 
every two hours. As it was just about being discharged the party, 
had they not taken this opportunity, would have had to wait two 
hours for another, or have been obliged to forego the gratification of 
seeing the huge machine emptied. The revolving furnace is, in fact, an 
enormous cylinder, turning on its axis horizontally. Should the 
stranger inquire why it is called a “ ball” furnace, he is pointed to 
certain rugged and black-looking masses which the rotatory monster 
has disgorged. These are carbonate of soda in an impure state, and 
they are called balls, apparently, for the satisfactory reasun that they 
are squares. The function performed by the furnace is that of con- 
verting sulphate of soda into carbonate of soda. This process re- 
quires that the material employed in it shall be thoroughly mixed ; 
and to cflect that object they must be kept in constant motion. Fur- 
naces for performing the same operation, constructed on the old 
method, were to be sven close by. In the revolving furnace no hand 
mixing is necessary, the mass being so well tumbled by the motion 
that it is mingled muci more perfectly than when dove by hand, 
yielding, of course, a product of superior quality, while, at the same 
time, the amount of produce is so much greater that in point of eco- 
nomy, machinery, as usual, beats hand labour out of breath. The 
cylinder is filled from above through a small hatch or man-hole ; 
when discharging, it delivers its glowing contents beneath, into 
large pans or troughs. When cool the troughs are emptied of the 
* black ash,” or square balls already named, and made ready for the 
reception of a fresh supply. ‘The heat is sent into the cylinder from 
a furnace at one end, and the waste heat, passing out at the other 
end, is economised and made to do duty in boiling down liquors on 
another process. There are now three of those furnaces in the works. 
With the aid of the Newcastle Chronicle we shall add a few further 
poe next week illustrative of the industrial progress of the 
North. 

With regard to Scotland we may notice that the directors of the 
Edinburgh and Glasgow Railway Company have declared a divi- 
dend at the rate of 3 per cent. per annum for the half year which has 
just closed, after setting aside £15,864 to meet further payments on 
account of the terrible Winchburgh accident. A few days since the 
Lord Provost of Glasgow received a communication from the secre- 
tary of the Hartley Colliery Accident Fund, stating that, after mak- 
ing provision for the widows and children who suffered from that 
disaster, asum of about £20,400 remains unapplied, and that it had 
been agreed to distribute this amount in equal proportions to the 
twelve mining districts of England, Wales, and Scotland. As the 
western district of Scotland will probably get about £1,700 of this 
surplus, the Lord Provost was requested to organise a committee, and 
to name three trustees to receive the money, and to administer it 
when any contingency might arise to which any part of it might 
be justly applied. Messrs. Steel, of Greenock, have just com- 
pleted the Peruvian, a tine steamer, of 2,000 tons register, for 
the Messrs. Allan’s (of Liverpool) line of American steamboats. 

Some “further particulars” may be added with regard to recent 
movements among the Clyde shipbuilders. Yesterday week there 
was launched from the Newark shipbuilding yard (Messrs. Black- 
wood and Gordon’s), Port-Glasgow, a handsome screw steamer, 
which was named the Tuskar by Miss Jones, of Ashtield House, 
County Wexford. ‘This vessel, the second of her name, has been 
built to supply the place of the last Tuskar (which was sold some 
mouths ago to a Spanish firm). and is the property of the Clyde 
Shipping Company, by whom she will be employed as consort to the 
Pladda in the Cork, Waterford, and Glasgow trade. Her dimensions 
are as follow:—Length of keel, 175ft.; breadth, 24ft. 6in.; depth 
(moulded), 14ft.; tuunage, 525 n.m. She will be propelled by a pair 
of direct-acting trunk engines of 100-horse power, manufactured by 
the builders, and will be titted up with steam winches. She will be 
commanded by Captain Macdonald, late of the Pladda. On the same 
day the paddle steamer Fergus, 600 tons burthen, lately launched by 
Messrs. Alex. Stephen and Sons, proceeded down the river on her trial 
trip, and realised the very high speed of 20°45 miles per hour. This 
vessel was launched in tifty-six days from her keel being laid, and her 
engines are by Messrs. Aitken and Co. Messrs. Stepheu are at 
present constructing another similar switt paddle steamer, and with 
equal rapidity. On Saturday afternoon a screw steamer belonging to 
the Intercolonial Royal Mail Steam Packet Company, was launched 
from the shipbuilding yard of Mr. J. G. Lawrie, Whiteinch. The 
ship, which was named the Otago by Mrs. Smith, wife of Captain 
William Smith, who is to command the vessel, is of the following 
dimensions :—Length of keel and forerake, 234}ft; breadth of beam, 
269ft.; depth of hold, 15}ft.; burthen 850 tons. The Otago, which 
is intended to carry the mails between Sydney and New Zealand, 
will be propelled by direct-acting engines, supplied by Messrs. Black- 
wood and Gordon, of 750-horse power, and it is expected that her 
speed will average 13 knots an hour. The Otago will be fitted up to 
accommodate 60 first-class and 90 second-class passengers. The 
trial trip of the Mariani screw steamer took place ou Saturday. The 
Mariani is built on the same model, and is of the same dimensions 
as her two sister v.ssels, which have already been despatched to 
Hayti by Mr. W. D'tsterre Roverts, Haitian Consul at Glasgow. 
She is l4vft. in length, loft. oreadth of beam, and = 10ft. 
deep, and is titted with engines of 50 nominal horse-power by Mr. 
Campbell and Sons, Glasgow. She is 250 tons burthen, and steams 
at the rate of twelve miles an hour. She was built by Messrs. T. B, 


| Seath, of Rutherglen, ander the superintendence of Mr. Roberts; and 


when her internal fittings are completed, which they will be in a few 
days, she will be sent out to her destination. The trip was followed 
by a dejeuner, at which Mr. Schaw proposed “ prosperity to the 
Mariani,” which had already proved herself, to some extent, sea- 


| worthy. Mr. Roberts, in reply, said that a communication from 


Hayti had been put into his hands that day, from which it appeared 
that the D’Esterre, the last vessel despatched, had a most successful 
run across the Auantic, having performed the passage in about 
twenty-six days, including stoppages, which had detained her nearl 

forty-eight hours, He hoped the Mariani would be as poneoner § 
and proposed the health ot Mr. Seath, the builder. Mr. Seath very 


| appropriately replied. Mr. M‘Cubbin, in a short speech, proposed 


the health of the President of Hayti, and referred to the efforts which 
had been made by that potentate in introducing steam navigation 
into his dominions. Mr. Roberts, in reply, referred to the President 
as a personal friend, and eulogised his many excellent qualities. 








Cuear Foreign Locomorives.—(From our own Correspondent. )— 
The Belgian tirms are beginning to make cheap locomotives. The 
Couillet Company is now constructing for the East Belgian Railway 
Company and also for Spain twenty engines at £74 per ton. Other 
firms look on in amazement; and one en writer, referring to 
the subject, describes the prices as infinement reduit. 





METAL MARKET. 


Ratts.—A large business doing. £6 5s. is the nearest price for ordinary 
specifications. i 

Scotcn Pie Iron less in demand. The prices at Glasgow are— 

Mixed Nos. Warrants, Buyers at 54s. 3d.; Sellers at 54s. 6d. 
No. 1 G.M.B. it 58s, 6.5, 53s. 9d. 
» 3 do, 90 53%. Od. ; ae 53s. 3d. 

Gartsherrie, 58s. 6d. ; Coltness, 60s. ; Glengarnock, 54s. 6d. ’ 

Copper very dull of sale. Some second-hand parce)s are pressing on th 
market at lower rates than demanded by the smelters, whose quotation 
are, Sheet and Sheathing, £102 ; Tile and Cake, £95 per ton. 

Tix.—There is a fair demand for English block at £115, bar £116. Foreign 
Banca business doing at £124; Straits, £117 per ton. 

Tix PLATES.—The makers are well supplied with orders. Charcoal 27s, 
coke 23s. per box. ; ? 

Leap. —But little business, at £20 English—Spanish, £19 per ton. 

SpELTER has been more inquired for at £18 5s. to £18 7s. 6d. per ton. The 
stock is nearly 7,000 tons in London and the outports. 

MOATE AND Co. 
65, Old Broad-street, London, 3rd Sept., 1863. 


SCOTCH IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 58 6 Lob Glassow. 
oO. 





» 1 Coltness .. o «- 60 0 
» iCalder§  .. ow « 56 6 do, 
oo t G.M.B. eo of 55 6 do. 
» 8 Do. we of of St 8 do. 
M.Nos. Do. .. .. . 64 3 do. 
WARRANTS, 8. d. 
Cash prompt .. .. 55 3 perton, 
peo oe. bent 1 mo. open ow SS oy 
we” )2m. an ee ae 
inten 3 66 0 do, 


” ” a 
MANUFACTURED IKON, 


Bars,Govan .. .. «. «£7 5 O lessd per cent. 

+» Common oo oe of 612 6 less 4 per cent, 
Drumpeller, Common ., .. 612 6 do, 
Do. 12 6 do, 


e est .. - on 
Cramond Scrap Bars delivered 
CREE es. ae. oe 00 2} less 5 percent. 
Plates and Sheets, £90s.to £9 5 0 
ils 7 0 


a - * ors - ‘ 
Pipes co cc ce oo oe 415 0 
Chairs 1. os os 
GiasGow, 2nd September, 1863. 
Our market has been very steady for the last eight days, and prices have 
advanced. There is every probability of further improvement, and as the 
market is heavily beared the advance will likely be very active. 
Exports last week were 13,671 tons against 12,255 tons in the corre- 
sponding week of last year. 
Suaw, THoMsoN, AND Moore. 
PRICES CURRENT OF TIMBER. 
1862. 1863. 1862, 18t3, 
Periosd— 4 8 £2 8 £58. £ 12m £8 £5 
Teak..cccsseceeeesd2 O13 0 14 015 © Yel, pine, per reduceac. 
Quebec, redpine.. 310 410 310 410 Canada. Ist quality 17 ¥18S 0 17 015 0 
yellow pme.. 319 410 3 0 4 0 2nd do... 11 012 0 111210 
St.John, N.B,yel. © 0 © © 5 0 510 Archangel,yellow. 13 01310 15 vid 10 
Quebec, oak, white 510 610 519 610 Bt. Petersby.yel... 121912 0 Iz O12 lv 
3 - Solo guko 
- 0150 Welbeé 





. Perload— £ 





5 0, 810 5 O Gothenburg, yel... 10 O11 6 1 U)L O 
Dantsic, oak 610, 310 610 white 9 0 910 plod. 0 
fir 310 210 310 Gefte, yellow .... 19 lilo 1 @ ide 
Memel, fir 310 8 UY 3 5 Soderhamn... .. 9 W110, Dil) io 
Riga .. 35 3084 5 Christiania, per C ) 
Dwedish 215 210 215 Wtbydby9> 21 23 s1 @2¢ 0 
Masu,qQueb.rdpineS 0 6 0 SU . 0 i IM..ceee H gate 
lLpme5 0 6 4 5 OU © Deck plank, Duts 
td ine 000 0 0 0 0 @ per dv tt. 3m. $ oe 59) Om t4 
Latbwood. Dantz,fm510 616 51) 610 Staves, perstandard M | : 
810, 8 v 810 Quebec,pipe .... 70 0 750 Te 0 1d 


it, Meters. 0 
Deals, per C., 12 ft. by 3 by Yin, puncheon 18 0 209 16 0 is 
Quebec, wht.sprucel15 10 18 lv 14 019 O Baltic, crown P - 
St. dohn,whusprucel4 O15 ly ldS.v 1610 pipe ... «- } 150 0 160 9 159 0 160 





Borer Exriosion.—A fearful boiler explosion, happily unattended 
with any loss of life or limb, occurred at Southampion on Thursday 
week, at the steam saw-mills of Mr. Rolles Driver, in Threefield-lane. 
The explosion happened about half-past five o'clock, when, fortu- 
nately, only a few of the workmen were on the premises, or the 
loss of life would probably have been serious. The engine-driver, 
avery competent man, was getting up steam, and had just left the 
furnace-room and entered the engine-room, when a terrific report, 
resembling the discharge of heavy ordnance, which was heard all 
over the town, was followed by a cloud of steam and dust from the 
exploded boiler and the fall of buildings. The escape of the engine- 
driver was perfectly miraculous; the poor fellow was knocked down 
among the rubbish, and was almost insensible for a time, but was 
able to walk home after he had recovered from his fright. Two men 
who were at work in one of the shops had also a narrow escape, 
brickbats and steam being forced into the room, but they escaped 
with only afew bruises. The boiler was propelled a distance of 25 
yards from its former position, carrying away and scattering in all 
directions a large heap of coal and several stacks of timber, aud wa 
only stopped in its progress by the resistance offered by a large 
stack of floorboards. 1t was found completely imbedded in a mass 
of timber and ruin. Part of the stable wall was knocked down, and 
a valuable horse buried, which was extricated with some difficulty. 
In the opposite direction to that taken by the boiler, the steam and 
water exerted a truly wonderful force. A saw pit, of considerable 
length, was cleared away like a spider’s web, and two stacks of pine 

lanks thrown down as though they were so many cardboards. 
Bricks, furnace-bars, &c., were driven about in all directions, and 
several of the slate roofs and windows in the adjacent houses 
broken. The flue of the boiler was collapsed and twisted, and torn 
like a sheet of paper. Happily, a tall chimney-shaft, 20 or 30 

ards from where the boiler lodged itself, escaped unharmed, as its 
all must nave been attended with the most lamentable results. The 
weight of the boiler was 13 tons. The extent of damage is esti- 
mated at about £300. At present no satisfactory explanation can be 
given as to the cause of the accident. 


Foreign anp CoroniaL Jortincs.—Three iron-clad frigates, the 
Provence, Revanche, and Savoie, whicl: have for some time been on 
the stocks at Toulon, are being rapidly completed ; the Provence 
will be launched early in October, and the other two shortly after- 
wards.—* It is only necessary,” said Mr. Baillie, then Secretary of 
Legation at Rio, in a report made to the Foreign-office at the com- 
mencement of last year, “to take a glance at the map to perceive 
that Brazil abounds in magnificent rivers forming a network which 
pervades the whole empire. ‘these rivers are all more or less 
navigable, and drain a vast extent of soil said to be most fertile, and 
capable of producing all the various products annually exported to 
foreign couutries. The best means for rendering such im- 
portaut natural advantages subservient to the development of 
agriculture and commerce is an object well worthy the attention of 
the Government, and of all persons interested in the tuture progress 
and prosperity of this empire.” ‘I'he principal schemes now or lately 
under consideration are, the utilisation of the extensive network of 
navigable rivers which run into the Amazon, a railway into the 
coffee-producing districts of Minas, the union of the centres 
of production in the interior with the points where stations are 
to & made on the Don Pedro II. and San Paulo Kailways, 
and the connection of the different channels of communica- 
tion now existing with the extensive and important upper navi- 
gation of the river San Francisco.—During the week commencing 
on the 14th inst., the annual meeting of the Brussels International 
Association for the Promotion of Social Science will be held at Ghent, 
under the presidency of M. Le Prince de Ligne, Speaker of the 
Belgian Senate, M. Vervoort, Speaker of the Chamber of Representa- 
tives, and M. Charles Rogier, Minister of Foreign Affairs.—The total 
length of the telegraphic cable taken out for submersion in the Indian 
Seas will amount to 1,250 miles, and will weigh upwards of 5,000 
tons, being an excess of 2,000 tons over that of the Red Sea, Malta, 
and Alexandria, or the Atlantic. The wire alone of thepresent cable 
weighs 1,000 tons. ‘The operations, which are under the direction 
of Lieutenant Colonel Stewart, Royal Engineers, are expected to be 
completed by February, when it is hoped that London and Calcutta 
will be in direct telegraphic communication. 
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ABSTRACT HISTORY AND DEVELOPMENT OF 
THE ENGINEERING MANUFACTURES OF THE 
TYNE AND NEIGHBOURING DISTRICTS.* 

By Percy Wesrmacorr. 


Tue north-eastern districts of the United Kingdom, long pre- 
emivent for mining operations in coal, and more latterly ironstone, 
have also been gradually rising into importance as the seat of most 
extensive engineering manufactories. 

The unlimited supply of coal, an intelligent, hardworking, and 
enterprising population, together with the engineering necessities 
of such a large mining district, and convenient seaports, have com- 
bined to create a large and increasing demand for all classes of 
engineering manufactures. 

As early as the year 1747 the Gateshead Ironworks were com- 
menced, and the present proprietors, Messrs. Hawks, Crawshay, and 
Co., have now one of the largest engineering establishments on the 


Tyne. 

“% 1793 millwright work was undertaken at Chester-le-Street, 
paper, lead, corn, and other mills being constructed and supplied to 
all parts of England, Scotland, Ireland, and abroad; in 1826a 
large foundry business was added. 

In 1809 the Walker Ironworks, owned by Messrs. Losh, Wilson, 
and Bell, were commenced, and, as in the two establishments pre- 
viously mentioned, the variety and extent of engineering work 
rapidly increased, as the demand arose, for an improved class of 
machinery and motive power. 

Mr. Losh, the late senior partner of the firm, is well known in 
connection with the introduction of wrought iron railway wheels, 
an improvement that has materially tended to perfect the efficiency 
of the rolling stock. The manufacture of Losh’s patent wheels was 
at one time a very important branch of the Walker lronworks. 

It may be interesting to notice, at the early date of 1784, the erec- 
tion on the Tyne of one of Watt's steam engines, for the owners of 
Walker Colliery, by Boulton and Watt. Mr. Losh purchased this 
engine in 1805, for the Walker Alkali Company, and it may yet be 
seen working daily at Walker, with its wooden beam and bed plate, 
and sun and planet crank motion. 

In 1817 Mr. Robert Hawthorn, the present senior partner of 
Messrs. R. and W. Hawthorn, established the Forth Bank Engine 
Works, receiving as a partner his brother William in 1820. The 
increase from eight men in 1817 to nearly 1,000 in 1862, indicates 
very forcibly the progression of this well-known establishment. 

In 1830 Mr. T. D. Marshall, of South Shields, commenced the 
building of steam tugs, and fitting them with machinery. 

In 1838 the Hartlepool lronworks were established by Messrs. 
Thomas Kichardson and Sons. These works are now of consider- 
able magnitude. 

In 1844 the Tees Engine Works, now owned by Gilkes, Wilson, 
and Co., were established for the manufacture of large iron bridges 
and similar constructions, locomotives, marine and stationary steam 
engines, and foundry work. 

In 1847 the Elswick Engine Works were commenced with about 
200 men, and although then orly engaged in the facture of 
hydraulic and general machinery, there has been a later period 
when, with the manufacture of the Armstrong guns (1858), the 
number of hands employed has amounted to upwards of 4,000. 

In 1847 Mr. Reynoldson, of South Shields, established shops for 
the construction of engines and boilers for tug steamboats. 

As the increasing commercial interests of this country, and the 
improvements matured in steam power, gave a fresh impetus to 
engineering manufactures, the undoubted advantages and facilities 
of this district were appreciated and availed of by Messrs. Palmer 
Brothers, in 1852; Messrs. Morrison and Co., in 1853; Messrs. 
‘Thompson, in 1856; and Mr, David Joy, of Middlesbro’, in 1862. 

In referring briefly to the progress and present condition of the 
engiveering manufacturers of the Tyne and neighbouring districts, 
it will be necessary to classify them under the following heads :— 
1, General machine and ail weeks 2, Stationary and steam engi- 
neering ; 3, Locomotives; 4, Marine engineering; 5, Hydraulic 
machinery ; 6, lron bridges, viaducts, lighthouses, &c. 

1.—GeneraL Macuine ann Mitt Work. 

During the past 116 years the following firms have contributed 
largely to the supply of first-class machine and mill work of all 
descriptions :—Messrs. Hawks, Crawshay, and Co., Gateshead Iron- 
works ; Messrs. Thomas Murray and Co., Chester-le-Street ; Messrs. 
Tosh, Wilson, and Bell, Walker Ironworks; Messrs. R. and W. 
Hawthorn, Forth Bank Engine Works; Messrs. R. Stephenson and 
Co., South-street Engine Works; Messrs. Thomas Richardson and 
Co., Hartlepool Ironworks; Messrs. Gilkes, Wilson, and Co., Tees 
Engine Works; Messrs. W. G. Armstrong aud Co., Elswick Engine 
Works; Messrs. Morrison and Co., Ouseburn Engine Works; 
Messrs. Thompson and Co., Spring Gardens Engine Works. 

With reference to the magnitude of the work undertaken by some 
of the above firms, it may be stated of Messrs. Hawks, Crawshay, 
and Co.; Messrs. Losh, Wilson, and Bell; Messrs. Thomas Murray 
and Co.; Messrs. W. G. Armstrong and Co. ; and Messrs, Morrison 
and Co., that single castings have been supplied from forty-five tons 
downwards, and there are capabilities for turning out even sixty 
tous. 

As every description of paper, corn, lead, and other mills have 
been extensively constructed, it is impossible to refer to them in 
detail; but the erection of a self-acting crane for delivering ballast 
at St. Anthony’s Quay, by Messrs. R. and W. Hawthorn, at the 
early date of 1820, is worthy of notice. 


2.—Srationary SteAM ENGINEERING. 

Steam power was first practically utilised in mining operations, 
and its application was early introduced in the North-eastern 
mining districts by several of the engineering firms before referred 
to; and the fact that the wants of a large mining district were 
almost exclusively supplied with steam power by local talent and 
capital is a satisfactory proof that there were the right men, at the 
right time, to aid by their engineering experience the resources and 
trade of the district. 

Among the engineering specialities of this district may be men- 
tioned many large winding and blowing engines. Messrs. Hawks, 
Crawshay, and Co., have cast and bored cylinders of 108in. diameter 
for this class of engine. 

In 1822 Messrs. R. and W. Hawthorn first applied steam to drive 
their lathes, and in 1824 they constructed a 50-horse power engine 
for the Plate Glass Works of Messrs. Cookson and Cuthbert, and 
this engine is still doing efficient duty. At this period the same 
firm also fitted a seif-acting steam crane, for delivering ballast at 
Hebburn Quay, on the Tyne. 

Several of the firms previously mentioned have extensively sup- 
plied steam cranes of various powers—Messrs. Thompson and Uo. 
alone having made upwards of 200. 

Messrs. Morrison and Co. are noted for their largesteam hammers, 
which they have extensively supplied to the Government, the Els- 
wick Engine Works, and other large establishments, and they have 
them in their own works of 15 to 20 tons weight, together with two 
tteam cranes capable of lifting 50 tons each. 

Although not quite finished, yet, on account of its excessive mag- 
nitude, it is of some interest to note here that Messrs. Morrison and 
Co. are now engaged in completing a monster steam hammer for 
the Russian Government. ‘Ihe forging for the hammer piston is 
40 tous, and the enlarged part of the same is 6ft. Gin. diameter, 
finicheu size. The total weight of this hammer, when completed, 
will be about 550 tons, the Led alone being 240 tons, and will be cast 
in thiee pieces, in its final resting place. It is believed this will be 
considerably the largest steam hammer in the world, 

‘The application of steam power to underground haulage has been 
Successiuliy introduced by Messrs. ‘Ihos. Murray and Co., of 
Chester-le- Street, the steam being conveyed to engines underground 
from boilers placed above the surface. 

A model of this application of steam power in Hetton Colliery 
will be exhibited at the meeting. In this case there are a pair of 











* Paper read before the British Association. 





18in. cylinders, and 3ft. stroke, working four drums, all on separate 
shafts, for drawing on a plane and incline, 

Messrs. Murray and Co. have lately erected two 200 high-pres- 
sure condensing engines for winding at Ryhope New Winning; the 
cylinders are 68in. diameter, and 7f{t. stroke. These engines can 
deliver 2,000 tons per day from a depth of 300 fathoms; also, at 
North Seaton, a winding and pumping engine, cylinder 6Uin. 
diameter, and 7ft. stroke, fitted with the first hollow plate iron beam. 

Messrs. Losh, Wilson, and Bell were early in the field in the con- 
struction of steam engines for mills, collieries, and ironworks. 
This firm erected a large pumping engine about thirty years ago for 

‘riars Goose. Also at later dates a large pumping engine for the 
North Seaton Colliery—diameter of cylinder 76in., and sft. stroke ; 
60in. double cylinder, high —- engine for the Burradon 
Colliery, and many engines for blast furnaces and winding, having 
steam cylinders of 38, 40, and 42in. diameter. At the = time 
this firm is largely engaged in the manufacture of surface conden- 
sers for mill and other steam engines, in connection with Mr. J. F. 
Spencer, the patentee of certain improvements in their application to 
existing and new engines. This short and limited notice of such 
an important subject as the development of stationary steam 
engineering can only serve to indicate in a very limited degree the 
engineering capabilities of the district. 

3.—Locomotive Exctneerine. 

To this district belongs the undoubted honour of being the birtb- 
place of the locomotive, and this fact must ever be recorded when 
the pames of Trevethick and Stephenson appear on the page of 
history. In a paper written expressly to record this contribution 
of the north-east of Englaud to the engineering talent of the 
country, it would be simply unjust to forget, in the now almost 
world-wide extension of locomotive mannfacture, the Stephenson 
Rocket of 1829, or the Hawthorn Comet of 1835. The latter engine, 
which was used at the opening of the Newcastle and Carlisle Rail- 
way, can still be seen in daily work at the saw mills of the Forth 
Bank Engine Works. During the past 34 years, upwards of 2,40 
locomotives have been constructed by R. Stephenson and Co., R. 
and W. Hawthorn, Gilkes, Wilson and Co., and Sir W. G. Arm- 
strong and Co. In the above number are included all the known 
varieties of the locomotive, from the comparatively small tank engine 
to those magnificent specimens constructed by Messrs. R. Stephenson 
and Co. for the late Viceroy of Egypt. 


4.—Marine ENGINEERING. 


It would display an unwarrantable indifference to the birth and 
progress of great improvements if reference was not made to the 
first practical application of steam power on the Tyne for towing 
purposes, more especially as the date of such application was almost 
coeval with Henry Bell’s Comet on the Clyde in 1812. It is also of 
interest, in an engineering point of view, to place on record the 
names of those local firms who were the earliest in the field inmaking 
and fitting the first steam engines for Tyne tugs. 

In 1814 the first steam tug, the Perseverance, was fitted and 
started on the Tyne, there being at that time only 17 steam boats in 
existence. And Table B. in the Appendix gives the particulars of 
the introduction of steam for towing purposes on the Tyne from 
1814 to June, 1822. In this table it will be seen that the now exist- 
ing firms of R. and W. Hawthorn firstly, and Hawks and Co. secondly, 
mae and fitted steam engines for tugs as early as the years 1820 
and 1821. ‘his reference to the beginning of steam navigation and 
manufacture of marine engines on the Tyne is the more important 
from the well known fact that, almost all the ports of the United 
Kiugdom, as well as those of foreign countries, have, to the present 
day, come to the Tyne for their steam tugs. From this fact it may 
be fairly assumed that the 'T'yne engineers have from the first sup- 
plied a most important want in a mauuer that has defied competition 
—and even now it is difficult to suggest any important improvement 
in the class of engine that has been working in these tugs during the 
past 40 years. 

Some additional force is given to the last statement by the fact 
that at the present time there are upwards of 250 of what may be 
aptly termed “ native steam tugs” employed on the Tyne, besides 
nearly 100 more in the ports of Sunderland, Stockton, Middlesbro’, 
and Hartlepool, and the engines in all these are almost identical in 
type with those fitted in 1820. 

Among the evident causes for the rapid extension of marine 
engine construction in the ports of this district are the early intro- 
duction of steam power for towing purposes, and more lately the 
increasing substitution of steam for sails in the coal carrying trade, 
leading to the introduction of screw colliers; these may be fairly 
considered with reference to this district as native productions; and, 
further, they have proved stepping-stones to the construction of the 
higher classes and larger powers of marine engines. 

As before stated, Messrs. R. and W. Hawthorn were the first of the 
now existing firms to make engines for steam-boats, and during the 
past ten years especially they have been extensively engaged in 
fitting marine engines, both paddle and screw, up to 250) horse-power. 
In 1859 they applied most successfully to the Frankfort, 190 horse- 
power, of Liverpool, Mr. J. F. Spencer's system of surface conden- 
sation, and they have more lately applied the same arrangement, 
with equal success, to a pair of 140 horse-power screw engines they 
made and fitted into the London for the Cadiz trade, the economy 
of fuel being considerable. 

The same firm have also supplied her Majesty’s Government with 
150-horse power horizontal screw engines for H.M.S. Shearwater; 
these engines are fitted with separate expansion valves, worked by a 
second link. 

Messrs. Hawks, Crawshay, and Co. have constructed several 
pairs of marine engines, paddle and screw, for river and sea service, 
Aaa date the commencement of this class of work as early as 


In 1830 Mr. T. D. Marshall, of South Shields, commenced build- 
ing and fitting steam tugs, and out of the 600 engines his firm have 
made since that date, upwards of 300 have been fitted in steam tugs, 
Marshall’s stearn tugs being well known inevery port. The present 
firm of Marshall Brothers are still largely engaged in the coustruc- 
tion of paddle and screw engines. 

The names of Renoldson, Almond, and Hepple are also well 
known as producers of steam tug engines on a large scale, and it 
may be safely stated that upwards of 1,000 tug engines have been 
made and fitted on the Tyne. 

Messrs. Thomas Richardson and Co., of Hartlepool, have paid 
much attention to marine engineering, and are now engaged in 
perfecting several improvements therein. The extent of their 
establishment can be seen by reference to Table C in the Appendix. 

Messrs. R. Stephenson and Co. have employed a large portion of 
their extensive establishment in the construction of marine engines, 
and in addition to a Jong list of engines, fitted, of various powers, 
they put on board a Sardinian frigate a pair of 250-horse power 
horizontal screw engines, for the Sardinian Government. 

In 1852 Messrs. Palmer Brothers established the Jarrow Engine 
Works, where have been manufacturrd and fitted on board a con- 
siderable number of marine engines, paddle and screw, and some of 
them of large power, having 90 and 80-in, cylinders. During the 
past eighteen months this tirm has introduced surface condensation 
into several pairs of engines, adopting an American plan for jointing 
the tubes. ‘These engines are reported satisfactory for duty and 
economy of fuel, and there are several pairs in hand on the same 
plan, having 63 and 60-in. cylinders. Of the latest and most suc- 


cessful of this firm’s engines may be mentioned those of the Georgia, | 


having 60-in. cylinders, giving a high speed and small consump- 
tion of fuel, 

Messrs. Morrison and Co., of the Ouseburn Engine Works, have 
given much attention to the constructicn of marine engines up to 
25U-horse power, and have applied Hall’s surface condenser, sepa- 
rate expansion gear, and steam jackets, with much success. 

The mail steamship Auckland, with the improved engines referred 
to, of 150-horse power, has proved, on her trial, an economical and 
successful shi 

Messrs. Tuumpson and Co., of the Spring Gardens Engine Works, 
have, especially since 1856, been largely engaged in the construc- 








tion of marine engines up to 200-horse power, and they have also 
paid some attention to economy of fuel. 

Messrs. Gilkes, Wilson, and Co., of Middlesbro’, and Mr. G. 
Clark, of Sunderland, are also engaged in marine engine construc- 
tion, but have not furnished any information as to extent or 
speciality. 

In this limited notice of what is now a most important branch of 
engineering industry in this district, it is important to state that the 
north country engiveer has to provide a larger and more powerful 
marine engine at a less cost per horse-power than the engineer on 
the Thames, and this unjust difference has teuded materially to 
check in this district the manufacture of the higher class of marine 
engines. 

Finally, it may be confidently stated, there is a general desire 
among the north country engineers that the system of quality of 
workmanship following price should be superseded, by price fol- 
lowing quality of workmanship. ‘ 

Several of the large firms just referred to have every capability, 
in extent and convenience of shops and tools, for supplying the 
largest engines that may be required for her Majesty's navy or mail 
steamships. 

5.—Hypraviic ENGINEERING. 

It will be necessary under this head to refer separately—First to 
the application of machinery to pumping, either for removing or 
supplying water; and, Secondly, to the application of machinery in 
using water as a motive power. 

Extensive mining necessities require the constant attention 
of the mechanical engineer, especially to provide large and capable 
machinery for discharging water from great depths, and it is a 
matter of much satisfaction when such machinery can be designed 
and applied on the spot. 

The followiug brief reference to the productions of local firms, in 
addition to the supply of machinery for waterworks, &c., will clearly 
show that this district has reaped the full benefit of such local 
designs and applications :— 

Messrs. Thomas Murray and Oo., of Chester-le-Street, have 
applied steam power extensively to pumping for colliery pu , 
and completed some of the largest colliery pumping engines in the 
district, some of them being 200-horse power, with 60-in, and 68-in, 
steam cylinders. 

Messrs. RK, and W. Hawthorn were very early in the field in the 
construction of large engines for pumping, and in 1834 they erected 
a single-acting aged engine with 55-in. cylinder and 8ft. stroke 
for the Newcastle Subscription Water Company. This engine was 
the first erected in the neighbourhood with steam jackets, and 
valves on the Cornish principle. It was at a later date (1854) con- 
verted into a double-acting engine, and is now doing duty at New- 


rn. 

In 1845, several large pumping and winding engines were erected 
by the same firm at the varivus collieries in the North of England, 
among which was a powerful pumping engine of 250 nominal horse- 
power at Walbottle Colliery, on the T'yne, with steam cylinders 77in. 
in diameter and 10ft. stroke. It was erected to drain a large coal- 
field area, where it is now working. 

In 1847-8, several first-class waterworks’ engines were manufac- 
tured and erected by the same firm in the towns of Newcastle, 
Derby, Nottingham, Wolverhampton, Southampton, and Brighton ; 
and in 1858-9 they erected powerful double-acting, combined, high 
and low-pressure, rotative, beam engines at the works of the Not- 
tingham Waterworks Company, the Coveutry Waterworks Com- 
pany, and at Altona, near Hamburg, for the supply of that city with 
water, under the direction of Thomas Hawksley, ‘Esq ,C.E. Those 
last-named engines performed a duty of 110 millions, with 112 1b. of 
coal, the consumption being only 2} 1b. per indicated horse-power. 
An arrangement for causing th: governor to act directly upon the 
steam valves was introduced in these engines with perfect success, 
giving them greai steadiness in working, and effecting a consider- 
able saving in the quantity of steam used. 

Messrs. Hawks, Crawshay, and Co., of Gateshead, have constructed 
and erected at the Hull Waterworks the largest pumping engine 
that has been made in this district. 

The steam cylinder is 85in. diameter, and stroke 10ft. Gin. the 
plunger pump being 34jin. diameter, and the same stroke as the 
steam cylinder. This beam engine is single acting, and capable of 
lifting nearly 2 tons of water 174ft. high each stroke, The samo 
firm has also erected a large pumping engine for the waterworks 
at Scarbro’. The steam cylinder is 45in. diameter, and stroke 8ft. 
This is a single-acting beam engine, worked expansively. 

Messrs. Morrison and Co., of the Ouseburn Engine Works, have 
made several large pumping evgines. One pair was erected at 
Cleadon-lane, for the Suuderland and South Shields Water Com- 
pany. There are two steam cylinders, each 6Vin. diameter, and 

stroke 8ft., worked expansively. 

Messrs. Losh, Wilson, and Bell, have also erected several large 
colliery pumping engines. 

Sir Wiiliam G. Armstrong and Co., in addition to their extensive 
application of machinery for applying water as a motive power, have 
constructed the engines for the Durham Waterworks, together 
with other pumping engines for collieries, and they bave been 
successful in introducing a self-acting valve to waterworks supply 
pipes, that effectually shuts off the supply in case of a pipe bursting. 

Of the second division, or the use of water as a motive power, 
there is a distinct specialty of manufacture pertaining to this district 
in the machinery produced by Sir W. G. Armstrong and Co. at the 
Elswick Engine Works, and the following somewhat full reference 
to this subject may be justified by the fact, that the manufacture of 
this class of machinery has been exclusively confined to this district. 

At the meeting of the British Association for the Advancement of 
Science held in the year 1854, Sir William — Mr.) Armstron 
read a paper on the “ Application of Water Pressure Machivery,” 
wherein he described the origin and principles of his invention in 
the system of hydraulic machinery now referred to. In the further 
extension, since that periow, of this class of machinery, many im- 
provements have arisen, the principles as then expounded, however, 
remaining the same. 

The application of water power is classed under two heads, viz., 
the one where the pressure is obtained from natural sources, the 
other where it is generated by artificial means. The employment 
of the former has remaived limited, owing to its a to 
districts less accessible for the erection of works, and, therefore, the 
important and extended application of hydraulic machinery which 
has taken place in nearly all the principal docks, railways, and 
Government establishments in this country is due to the invention of 

the “ accumulator,” for producing artificial pressure, which is usually 
made equal in effect to a head of water of about 1,500ft. 

This high-pressure system has been adopted with economy toa 
great variety of purposes, such as to cranage, wagon lifts, coal 
drops, hoists, and tipping machines, to the working of turntables, 
traversing machines, hauling machines, capstans, &c. &c, But in no 
one branch of labour, perhaps, has this economy been more exem- 
plified than in the loading and discharge of vessels, particularly 
those employed in the coal trade. 

Nearly 1,800 hydraulic cranes, hoists, and other machines of this 
description have been applied, and 174 steam engines, having a 
collective power of more than 5,200-horse power, are employed in 
supplying the pressure required for working them. In addition to 
these, 177 bydraulic engines of various forms and powers have been 
produced, and 23 movable bridges receive their motive power from 
hydraulic machines. 

The most novel and noticeable arrangement for the discharge of 
coal from vessels, through the intervention of hydraulic machinery, 
is to be seen on board a vesse) belonging to Mr, Cory, moored in the 
river Thames. ‘Ibis vessel, originaily built for other purposes, bas 
been converted into a floating wharf, and is fitted up with a steam 
pumping engine, accumulator, six hydraulic cranes (which weigh 
the coal at the suine time), two hydraulic capstans, and a variety of 
appurtenacces for facilitating the work by day and by night. 

Rapidity of discharge is the great feature of this scheme. Steam 
colliers carrying 1,200 tons of coal are delivered in tep hours. Such 
vessels, plying between the ‘lyne and the Thames, have accom- 


EE 


Sha 


, ee 


nu 

















152 


THE ENGINEER. 





Serr. 11, 1863. 








plished the voyage in 96 hours, i.e, they have loaded and discharged 
each cargo in one tide, or made the passage in three tides each way. 
T wo such vessels can be delivered at the same time alongside this 
floating wharf, making the capabilities of work on board the same 
equal to the discharge of about 5,000 tons of coal in the twenty-four 
hours. 

The application of hydraulic hoists for shipping coal has solved 
the difficulty that was felt in loading from low levels at a compara- 
tively moderate cost, which may be seen from the following figures: 

At the Newport Docks, Monmouthshire, in the year 1862, 
218,486 tons of coal were shipped from three hydraulic hoists, 
worked by six men. The sum paid in wages, stores, anc repairs 
amounted to £501 6s. 2d. The cost of supplying the pressure 
amounted to about £250, which gives a charge of about 0:276 of a 
penny per ton for the pressure, and 0°552 of a penny per ton for 
wages, stores, and repairs. These figures.are exclusive of the 
interest upon the outlay of capital. fore the introduction of 
Lydraulic machinery at these docks, the cost pf working coals by 
hand amounted to between Sd. and 7d. per ton. 

In point of despatch the hydraulic is equal with the gravitation 
system, and both are limited by the labour of trimming the coal in 
the hold of the vessel. 

The most remarkable application of a hydraulic machine for 
loading coals is the one now constructing for the Goole Docks, in 
connection with the system adopted by fr. Bartholomew for the 
coal traffic upon the Aire and Calder Canal. The barges, carrying 
thirty-three tons of coal each, will be lifted by this machine out of 
the water, and their contents tilted directly into the hold of 
the vessel to be laden. 

Recent improvementsin the construction of rotary engines have 
so simplified and condensed their form that the application of this 
class of engines to all kinds of purposes is rapidly extending. A 
7-horse power hydraulic engine, worked from the ordinary high 
(accumulator) pressure, occupies a space of two and a quarter 
feet equare by nine inches deep. Such engines are now being 
applied directly to new, as well as to the existing dock gate crabs 
at the Liverpool docks, without at all disturbing the present 
arrangement of the hand-power gear of these crabs, which therefore 
remain intact, and can thus be used still by hand in cases of emer- 
gency. Other engines are similarly que directly to the crabs of 
hand-power craues, swing bridges, and other hauling appliances ; to 
cepstans, machines for planing armour plates, &c. ‘The latest im- 
provements in hydraulic engineg consists in making them with 
variable power, so that their consumption of water may be the better 
proportioned to meet any fluctuations in the amount of work to be 
done. Ax engine of this description, capable of being worked up to 
17-horse power, under an ordinary accumulator pressure of 70U Ib. 
per square inch, is now being exhibited in the collection of models 
brought together in this town for this meeting. 

The advantage of the system of storing up pressure in accumula- 
tors, so that a great force can be quickly Teens t to bear upon heavy 
masses, requiring to bo rapidly moved through limited distances, is 
well exemplified in its application to movable bridges: and the im- 
portance is the more felt in situations where traffic would be 
seriously impeded by slow action, as in the case, for instance, of the 
Swansea and Neath Railway, where the line crosses at one point the 
mouth of the river, and at another the entrance tothe dock in Swan- 
sea. The communication of the line is kept up over thesetwo points 
by hydraulic draw-bridges. The time occupied in lifting and draw- 
ing back the largest bridge—which bas a space of 75{t. and weighs 
260 tons—is under 1} minutes. At Wisbeach, where the plan of 
storing up pressure in av acccumulator by hand pumps is resorted 
to, a bridge weighing 450 tons can be opened or closed in less than 
two minutes. 

In noticing the application of water pressure derived from natural 
sources, to the working of machines upon the system introduced by 
Sir William Armstrong, no better reference can be made than to the 
complete and extensive works erected upon the lead mines at Allen- 
heads. The hydraulic machinery is therein employed in raising 
material from mines ; in giving motion to machines for washing, 
separating, and crushing ore; in pumping water, and driving saw- 
mills and the machinery of a workshop. 

The most recent application of water poweratthese mines deserves 
especial notice from its novelty. 

The district upon which the several new works are placed is void 
of falls of sufficient altitude for working the engines and machines 
directly, but ariver runs through the district which is suitable 
for overshot wheels, and through such mediums the stream is made 
to force water into accumulators, thus generating an intensified 


power which is utilised by compact machines distributed in situa- : 





in designing and manufacturing iron bridges. They have constructed 
twenty-five movable and forty-four fixed bridges. With one or 
two exceptions the whole of the former are worked upon the by- 
draulic system introduced by them. ca 

The swing and draw bridges at the Birkenhead, Liverpool, and 
Loudon docks, and upon the Swanseaand Neath and Great Western 
Railways, are among the most noteworthy of this class. The largest 
fixed bridge constructed by this firm is the one which cros-es the 
river Soane, in India, made after the plans of Mr. G. Rendel, now 
one of the partners of this firm. Being about one mile in length it 
boasts of being the longest bridge but one in the world. It is formed 
with twenty-eight spans, The girders, carrying a railway platform 
above and a common roadway beneath, are of the lattice construction, 
the top section being composed of wrought iron boxes, and the 
lower section of tension bars. The girders are carried upon brick 
piers. The total weight of this bridge, including the pier super- 
structures, which are of iron, is about 4,000 tons. Sir W.G Arm- 
strong and Co. have also turned out from their works caissons, dock 
gates, pontoons, cofferdams, saddle-back barges, wrought iron 
dredgers, aud a varie’y of works of this description. _ ' 

There are many other firms in the district engaged in constructing 
similar classes of work, who, not having furnished particulars, 
cannot here be noticed. Enough, however, has been said to show 
the important position which this district holds in this branch of 
industry. 

Asstract History anp Devevopment or THE ENGINEERING Manv- 
FACTURES OF THE Tyne anp NeIcuBouRING Distuicts. 
Taste A.— Showing the average number of men employed by Messrs. 
R. and W. Hawthorn, yo the commencement of their works in 

1817 to the yeur 1862 :— 
Years. Average men. Years. 
1B17 oe «- oe oo os oo St010 | 1833 to 1842. 
1818 to 1822.. .. .. 42 | 1848 to 1847. 
1823 (0 1827 .. os os - 108 1848 to 1852. 
1828 to 1832.. ce oe oe 216 1853 to 1857 .. 
1833 to 1837... .. .. «+ «. 31S | 1058 to 1862... . 
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Taste B.—Statistics having reference to the introduction of steam 
power for towing purposes on the Tyne. 





| Total number 


| 
Date. | Name of steamer. |Horse) Engine | employed in 
! 











\power| builders. | the United 

| | Kingdom. 
1814 | Perseverance ..........| 3 Crowther 17 
i. ee ees ir 21 
eS a ees 2. 31 
1817 | Enterprise .. .. .. «. eo «| 5 | Robson.. 40 
1-18 | Speedwell .. .. .. +. +. «| 10 | Robson., 52 
1819 | Hope .. .. .. oe ce es 6 | Rebson .. | 64 
de (Sect | bles] of 
as Two Brothers .... .. 9 | Robson .. | 79 
» | Indefatigable .......... 8 | Hawthorn | 80 
” Duchess of Northumberland... 10 | Hawthorn | 81 
1821 | Navigator .. .. .. «+ « | 18 | Hawthorn | 17 
2 aon ha ee ee . l4 | mee oe | 4 
» DION .. os -- oe oe ve . 4 ibson .. 1 
1822 | Lemington Packet .. .... .. 7 | Hawthorn | 147 





Wroveut-1r0n Orpnance 1N America.— Horatio Ames, of Falls 
Village, U.S., proposes to make for the American Government fifty 
300-pound rifled cannon, to varry a 100-lb. charge of powder; price 
of the weapon 4s. 2d. per lb. The guns are intended to be nearly 
10in. bore, and weigh 30,000 lb. each. They are intended to stand 
1,000 rounds without bursting. 

Tue THames.—T he conservancy of the river Thames from Staines 
to Yantlet Creek was confided, from an early period, to the Corpo- 
ration of London, the jurisdiction extending over eighty miles of the 
river's course, and comprehending one of the busiest scenes of 
1 tion and ial activity in the world. The powers of 
the corporation, however, were neither large nor well defined, and 
the result not being satisfactory, recourse was had to legislation in 
1857. <A board of conservancy was then created by Act of Parlia- 
ment, consisting of twelve members, of whom the City nominated 
six in addition to the Lord Mayor, who was ex officio chairman, and 
the Admiralty, Board of Trade, and Trinity-house nominated the 
other five members. This board has greatly improved the river, and 
done much to develope its capabilities—removing shoals, laying 
down commodious moorings, organising a system of regulations 





tions most convenient for their several duties. The principal | facilitating the immense and complicated traffic, doing something 
objects sought in thus intensifying the pressure is to lessen the size , towards the rectification of the chaunel, protecting the river from 


saving in the outlay upon the work generally. 
6.—Inon Brivgss, Viapvucts, Licutuouses, &c. 


of the pipes, cylinders, and valves of the machineg, and to gain more } injury as far as possible, and erecting improved landing-places ; but 
rapid action, and also by so reducing the sige of parts ta effect a’ ‘ : 
; money, and yet peestically irresponsible, transacting its business 


as a board charged with a great public trust and levying 


aving no proper audit of its accounts, it was 
regarded with dissatisfaction and distrust among a 


in private, and 
likely to 


The art and manufacture of iron bridge building, and of othersimi- | people accustomed to the maxims of constitutional government. 


lar iron structures, which form such an important feature in railway } 
construction and harbour improvements, ate followed to a consider- | 


able extent by several engineering firms in this district. 

The following brief notice of some of the most important of these 
works can only be taken as an index of the resources of the district 
in this direction. 

That noble structure which spans the riyer Tyne, and forms a 
communication of road and rail ata high level between the towns 
of Newcastle and Gateshead, emanated, as is well kuown, from the 
same practical mind and genius that, with dauntless courage and 
rare skill, threw railway bridges across the Menai S:raits and the St. 
Lawrence river. 

The superstructure of the High Level Bridge was executed by 
Messrs, Hawks, Crawshay, and Sons, of Gateshead. This firm 
has recently erected the cast-iron bridge at York, from the designs 
of Mr. Page ; itspans the river Ouse in one arch of 172ft. in width. 
Also the new bridge at Sunderland, which consists of a single arch 
of about 237ft. span at a level of about 90ft. above high-water mark. 
A melancholy iuterest is attached to this bridge, it being one of the 
very last works designed and undertaken by the late Robest Stephen- 
son. 

Messrs. Hawks, Crawshay, and Co., likewise constructed the 
wrought-iron gates for the Northumberland docks, and the iron 
lighthouses at Guufleet, Calais, and Harwich ; and supplied the 
a for the iron pier at Madras, a work of considerable mag- 
nitude. 

Messrs. Robert Stephenson and Co, have been engaged upon 
the construction of wrought iron gates for docks, and have made 
thirty-eight wrought-iron bridges, among which, as most note- 
worthy, may be mentioned the Kaftic Azzayat Bridge over the river 
Nile. The total length of this bridge is 1,6U7ft. fe is composed of 
four fixed openings, each 114ft. wide, and two swing openings each 
80ft. wide. The guides are box shaped, and are carried upon 
wrought-iron cylinders, 10ft. diameter and about 90ft. long. The 
gross weight of this bridge, with the supporting cylinders, amounts 
to 2.634 tons, 

The firm of Gilkes, Wilson, and Co., of Middlesbro’, have re- 
cently executed, from the designs of Mr. T. Bouch, some lattice 
bridges for the South Durham and Lancashire Union Railway, of a 
peculiar, light, and —— construction. Of these the Beelah Viaduct 
may be looked upon as the most interesting specimen of construction 
and workmanship (Several models of this bridge are exhibited 
at this meeting.) It is constructed upon a some hat similar plan to 
the celebrated Crumlin Viaduct, from which, however, it differs in 
many essential points. This Beelah viaduct consists of fifteen 
pieces, comp of hollow columns. The of the lattice 
girders forming the roadway is 6Uft. in width. The total length is 
1,000ft., and the greatest depth, from the rail to the ground, is 195ft. 
I'he quantity of materials used in construction consists of 776 tons 


of cast iron, 393 tons of wrought iron, 12,343 cube feet of Memel 
timber for pat 
Sir William G. Armstrong and Co. have been engaged extensively 





Accordingly, a bill for granting additional powers to the board was 
rejected last session in the House of Commons without a division, 
and it was understood that a select committee would be appointed 
to inquire into the constitution aud proceedings of the board. The 
report of that committee, with the evidence taken, has now been 
issued. They think that though the duties of the conservancy have 
been well executed, the constitution of the board should undergo 
modification. Imperial interests of much importance are concerned 
in the management of the Thames, and the committee recommend 
that the Admiralty should nominate two members of the proposed 
Conservancy Board, and the Board of Trade two; the Trinity House 
one, that society being charged with the administration of the lights 
of the coast and the pilotage of the river; the corporation of London 
three; and that nine other members, making eighteen in all, be 
elected by the shipowners, bargeowners, and steamboat owvers 
within the jurisdiction of the Conservancy. The committee decline 
adopting the suggestion of some of the witnesses that a member of 
the Watermen’s Company should have a seat at the board. The 
authority of that company over the traffic of the Thames was con- 
ceded at an early period, and marked by the narrow spirit of the 
time. The committee do not think it wise in these days to give 
any new sanction to a law which provides that no boat or barge 
shall ply on the Thames for hire unless it have on board a member 
of that company or person authorised by it; they recommend that 
this should cease, and that all owners of vessels and barges be at 
liberty to employ whom they please to navigate them, subject to 
the exclusion by the Conservancy Board of persons who, by mis- 
conduct or incompetency, prove themselves dangerous to others. 
The committee recommend a re-distribution of taxation, and that all 
ships, steamboats, and barges within the limits of the Conservancy 
be made contributory to its revenue. ‘I'hey advise that the Trinity 
House monopoly of the ballastage be abolished. The Act conferring 
this ee rg expires next year, and the shipowner should then 
be allowed to make his own bargain about ballast, and obtain it 
either from above or below bridge. The Conservancy Board, how- 
ever, will generally command the ballast market, and the committee 
hope they will maintain the system organised by the Trinity House, 
under the wise and humane counsel of its illustrious master, the late 
Prince Consort, for the protection of the bullast-heavers, who were 
thus rescued from a state of slavery to the waterside publicans, through 
whom alone employment could be obtained, and secured in the full 
possession of the fruits of their laborious or Sactips the com- 
mittee recommend that the validity of the bonds issued by the cor- 
poration on the security of the barge dues of the upper waters be 

istiuctly recognised, This committee examined about two dozen 
witnesses, but no payment had to be made to any of them for ex- 
penses; but the sum of £14 was paid for refreshments for twenty- 
eight persons when the committee proceeded down the river by 
steamer. Mr. Towse stated in his evidence that, iv the year 1861, 


3,207,558 passen; landed and embarked at Old Shades pier on 
ponad oe benny of the London and Westminster Steamboat 
m pany. 





THE RAILWAYS AND LOCOMOTIVES OF THE 
}ISTRICTS ADJOINING THE RIVERS TYNE, 
WEAR, AND TEES.* 

By Joun F. Tone. 


Tue district comprised within the boundaries of the northern 
coal-field bas beeu the seat of mining operations for the supp'y of 
the metropolis and the south of England from a period very resiote 
as compared with the general opening out of the coal-fields of 
Wales and Derbyshire, and long ere the canals which were formed 
to connect the Midland coal-fields with their respective markets were 
constructed, the produce of this coal-field was brought on tramroads 
to the Tyne, and there shipped. 

Owing to the physical configuration of the coal fields of North- 
umberland and Durham, the mines were situated, for the most part 
at considerable altitudes above the River Tyue, being placed, as it 
were, on the sides of the valley, thereby rendering the introduction 
and use of thecanal systema matter of so much difficulty that, n-twith- 
standing its general adaptability to the cheap conveyance of |wavy 
loads, the produce of our northern coal mines continued to be led tu 
the banks of the river on these tramroads long after the general in- 
troduction of the canal system elsewhere. 

The history of the progress of the railway system, like that of 
other great mechanical improvements, is a record of difficulties 
encountered, acting as a spur to invention, and eventually resulting 
in successful improvement; and it may fairly be said that to the 
necessities of the Newcastle coal trade the world is indebted for its 
railways. 

The early tramroads seldom exceeded two or three miles in length. 
They were in use about 260 years ago, and were constructed moetly 
of oak and beach timber; and of this last extensive woods are 
in existence in the upper portions of the county of Northumberland, 
planted apparently about 120 years ago, up to which period the 
demand for timber for these tramroads had not entirely ceased. 

Woden tramroads were in general use till about 17%9. although 
cast iron rails were first used about 1770, but up to this time the use 
of cast iron rails still continues in some of the older private rail ways; 
these. however, are now almost always replaced with wrought iron 
us they are worn out, and may soon become matters of history. 

The conversion of the wooden tramroads into iron ones was the 
first great step in the improvement of railways which (after the 
introduction of wrought iron rails in 1820) assumed their present 
shape. 

So completely has the county been intersected with railways, 
public and private, that on an area of about 606 square miles, com- 
prised in the northern coal-field, there are only 122 square miles, cr 
about one-fifth of the whole, at a greater distance than one mile, and 
only 221 square miles, or one-third of the whole, at a groater dis- 
tance than half a mile from a railway, public or private, 

Mil-s. 

The total length of the private railways in the entire district is . 237 

The public railways, consiructed for he more immediate service of 

the district, and exclusive of main lines, as under, comprise .. 387 


674 

The foregoing mileage of public railways is exclusive of these 
portions which have been constructed for more general pur poses, aud 
which, as before mentioned, have not both of their termmi within 
the district, thus excluding from the calculation the main line trom 
Darlington to Berwick, the Newcastle and Carlisle, South Durham 
and Lancashire, Border Counties, and Wansbeck Railways. 

The complete reticulation of the district by means of these rail- 


ways will be understood from the circumstance that within the 
actual limits of the coal-field itself, comprising about 666 square 
miles, there are (including all lines general and local) 6:9 miles of 


railway—being nearly one mile of railway for each square mile of 
surface of the northern\coal-field, in addition to the 1 300 miles of 
underground railway, as estimated by Messrs. Wood and Taylor in 
their paper, which has been already read on this occasion. 

Previous to the introduction of tramroads, the old pack horse con- 
veyed 3 cwt. at 3 miles per hour, and travelled on an average about 
eight miles witb his ely 

The cost of this mode of conveyance was about 14d. per ewt. per 
mile, or 30d. per ton per mile. 

The introduction of macadamised roads increased the horse load 
from 3 cwt. to 18 cwt. and with the same mileage performed, the 
30d. was reduced to 8}d. per ton per mile. 

On the early wooden tramroads a horse averaged a load of two 
tons, further reducing the cost of haulage to 34d. per ton per mile. 

The immediate cost of actual haulage on private railways, exclu- 
sive of interest on capital and wagons as before, in cases wherein 
horses, inclines, and fixed engines are intermixed, as circumstances 
require, and with quantities varying from 8,000 to 16,000 tous per 
annum, is found to amount to about ‘7d. per ton per mile. 

The cost by leading with a locomotive engine, costing 38s. per 
day, and witha load of 126 tons nett on the ordinary local railways 
of the North of England, and in gradients reaching up to 1 in 10), 
travelling with a load about 35 miles per day, exclusive also of 
interest of engine and railway, aud of wagons as before, amounts tu 
about 11d. per ton per mile. : 

And on first-class gradients, and under the most favourable cir- 
cumstances, with loads of 350 tons, a mileage of 6 payab!e miles, at 
a cost of 48s. per day, this haulage may possibly be reduced to (3d. 
per ton per mile. , 

Taking even ‘l of a penny as being the cost of the mechanical 
effect required to lead a ton of coals on a railway by locomotives, 
we have reduced the cost to ;3jth part of that by pack-horses, aud 
to ayth part of the cost of wooden tramroads. j : 

Tn order, however, more fully to estimate the relative commercial 
value of the different modes of haulage, as practised in these nortlern 
coulfields, it will be unecessary to ivclude the other elements of 
expense, such as interest of capital, maintenance, aud the cost of 
the different descriptions of railway required in each case, and to 
compare the entire cost of the locomotive system with that of fixed 
engines and inclines, as practised extensively in these districts. _ 

lst. By horses, fixed engines, aud inclines intermixed, with 
traflics varying from 80,000 to 160,000 tons per annum, includiug 
wagons, maintenance, and renewals (and with interest on cust of 
line at £1,500 per mile) ‘The total expense of leading coals is found 
to amount to an average of 1:1d. per ton per mile. : 

This is exclusive of cost of land, or of the way leaves paid in 
lieu thereof. } 

2ud. By fixed engines and inclines, without horse-power, this ex- 
pense including, as before, with a yearly traffic up to 410,000) tons, 
aud a distance up to seven miles, the total cost amounts to Odd. per 
ton per mile. 

The particulars of this mode of leading are as follows, 
viz.:—Engines, inclines, and maintenance of way, in all, “43d. 
per ton per mile. Interest on cost of railways aud plant, 5 per 
cent. per annum; wagon rates, and coutingencies, exclusive of laud, 
‘11d. per ton per mile; making, as above, “o4d. per ton per mile. By 
locomotives, and on railways of improved construction. including, as 
before, this cost with loads of about 126 tons, and with gradients up 
to 1 in 100, amounts, on au average of railways to ‘44d. per ton 
per mile, as under, viz.:—The cost of maintaining and working a 
heavy locomotive engine, including repairs, coke, water, stores, 
wages, &c., amounts in one yesr on an average to £600; to this 
must be added interest on capital, viz., £2,300 at 5 per ceut., £119; 
making the gross cost of an engine per annum, £715, or say £720 
per apnum, , 

But to maintain three engines in working order on a railway, four 
must be kept, and this reduces the available number of working days 
to 234 throughout the year, costing 61s. for every day an eugine 
works on the line, and travelling 35 payable miles with a load of 
about 120 to 130 tons, gives the locomotive power in conveyauce of 
minerals at the rate of about 12 to 15 miles per hour, the sum of “17d. 
per ton per mile. ‘To this must be added the cost of wagons, aud 
interest thereon, ing to ‘25d. per ton per mile ; add interest 








© Paper read before the British Association. 














Serr. 11, 1863. 


THE ENGINEER. 


153 








maintenance, and renewals of way rates, &., amounting in all to 
222d. per ton per mile on alead of 800,000 tons; making the cost of 
leading by locomotive power, with full employment, ‘517d. per ton 

r mile. 

Thus it will be seen that the locomotive system, although capable 
of carrying a much greater mineral traffic, is not, on the whole, 
more economical than fixed engines and inclines, as now used in 
this district. unless in large traffic. Indeed, where the traffic does 
pot exceed 400,000 tons, and unless the gradients are better than 1 in 
100, the fixed engine has the advantage; with gradients cf 1 ia 70 
the two systems would be about on a par as regards expense. As 
the gradients improve or deteriorate the lccomotive gains or loses 
respectively, and at a million tons has the superiority. 

The history of the rise and progress of the manufacture of the 
locomotive engine especially connects itself with Newcastle-on- 
Tyne. The large manufactories of Messrs. Stephenson and Haw- 
thorn have for many years been, and continue to be, of the highest 
repute. 

To 1825 Messrs. Stephenson turned out the first locomotive on the 
Stockton and Darlington Railway; and in 1829 completed the 
Rocket. 

It is a remarkable circumstance that, notwithstanding the lapse of 
thirty-four years, during which the manufacture of locomotives has 
increased at a rate almost without precedent in similar matters, yet 
in the general principles of mechanical construction the present most 
improved locomotive remains very closely analogous to the Rocket. 

The leading features of the Rocket were as follows :—Cylinder: 
diameter 8in., stroke 16}in.; driving wheel, 4[t. 8in.; trailing 
wheels, 2ft. 10in.; heating surface, 144 square feet; weight of en- 
gine, 4} tons; weight of tender, 3} tons; horse power, 40; evapo- 
rating power, 18°24 cubic feet water per hour; coke, per cubic foot 
water evaporated, 11-7 lb.; maximum speed, 29 miles per hour ; 
average speed, 13°8 miles per hour. 

In the largest narrow gauge engines now constructed, the heating 
surface has been increased from 144 to 1,620 square feet, or twelve 
times that; the weight of an engine from 42 tons to 38 tons; the 
horse power from 40 to 1,300. ' ‘ 

Since the commencement of the manufacture of locomotives about 
£,400 have been turned out by the manufacturers of Newgastle, and 
upwards of 900 of these have been sent abroad. 

Taking an average cost of £2,000 from the commencement to 
this time, the gross value of the exported locomotives from New- 
castle amounts to £1,800,000. Adding those manufactured for use in 
Great Britain and Ireland at £1,500, would give a further sum of 
£2,700,000; making the gross value of the locomotives from New- 
castle amount in all since the commencement of the manufacture to 
£4,500,000. Of the £4,500,000, nearly one-half is represented by 
material purchased by the manufacturers in various stages of com- 
pletion. Thus work to the value of upwards of £2,000,000 has 
been furnished by the manufacturers of Newcastle to the other 
pranches of industry connected with their trade. 








PISTON SPEEDS OF BEAM ENGINES. 


At one periol of the science of steam engineering it was the 
practice to fix the limit of the speed of the piston at so many feet per 
minute; and from this and the other data usually taken into 
account—as the area of the piston, pressure of steam, &c.—the horse- 

wer of the engine was calculated. If we are not in error, 250ft, 

ias been set down as a standard speed for pistons; but modern 
engineers prefer to drive their pistons as fast as they can with 
safety, and to disregard rules which experience proves the useless- 
ness of. We have, as a resu!t, the performance of the engine of the 
Golden City (a new steamer belonging to the Pacific Mail Steamship 
Company). It is of the beam variety ; the beam weighing upwards 
of 18 tons. This engine has a piston 105in. in diameter by 12ft. 
stroke, and upon a recent. engineer's trial trip achieved the remark- 
able speed of 420ft., or 17} double strokes per minute. We have no 
doubt that the engine will be able to add materially to this speed, as 
he machinery was entirely new, it being merely an experimental 
trip. This is not an isolated case, by any means. The City of 
Buffalo, formerly a passenger steamer upon Lake Erie, now dis- 
mavtled for the want of trade, had an engine wih a cylinder 
of 76in diameter and 12ft. stroke, which drove paddle-wheels 34ft. 
in diameter, whose floats had 3lin. face, were 11ft long, and had 
from 36in. to 40in. dip, 19} revolutions, or 39 single strokes per 
minute. By a severe exercise of mathematical knowledge we 
ascertain this to be a piston speed of 46xft. per minute. We 
remember these facts and figures very well, as at that time 
we were pretty much occupied in lookirg after the engine afore- 
said. The beam weighed nearly 16 tons, and was stopped and 
started thirty-nine times in a minute, working with great ease and 
certainty. The beam of a beam engine appears to some to be an 
insuperabie obstacle to the general adoption of the class of engines to 
which it belongs; and its weight, momentum, velocity, &c., are 
charged heavily to its demerit. These theories, we fancy, are dis- 
turbed by the actual facts in the case, which are, that the beam is so 
poised and balanced on its centre that the supposed shock of chang- 
ing its line of motion is utterly neutralised; and as for the weight, 
that is supported by the framing, and is no more against the power 
exerted by the piston than the smoke stack, A beam weighing 
15 tons, or 18 tons, can be moved through any portion of its 
are of vibration by the strength of a man, providing, of course, 
the binders of the pillow-blocks are not screwed up, and that the 
journals set fairly on the brass. The above cited cases of the speed of 
beam engine pistons are all distanced by the extraordinary perform- 
ance of the C. Vanderbilt, a Sound steamer, in her race, June, 1847. 
This engine is of 65in. cylinder, and 12(t. stroke, and on the occasion 
mentioned attained to 540ft., or 224 double strokes per minute. It is 
not all uncommon or extraordinary to obtain a piston speed in beam 
engines of 400ft. per minute in this country; but the performance of 
the Golden City, we think, is the best on record, considering the size 
of the cylinder. 

Since writing the above we have ascertained that all the facts just 
mentioned are below the mark. The Mississippi, a large paddle 
steamer, having an 81-in. cylinder and 12{t. stroke, has made twenty- 
four revolutions per minute, the wheels having 36in. dip, and 
attaining a piston speed of 576ft. per minute. ‘lhe Metropolis, a 
large Sound steamer, having a cylinder of 105in. diameter, and 12ft. 
stroke, has made twenty revolutions per minute, and, we think, a 
higher number. The working beam on the Mississippi weighs 
14 tons; that on the Metropolis about 16 tons. ‘The engine of the 
New World, a side-wheel steamboat, 42vft. long, on the Hudson 
river, having a 76in. cylinder, and 15ft. stroke, has made twenty 
revolutions per minute, or forty single strokes. The Richard 
Stockton, however, has outstripped the whole fleet, and, we think 
attained the highest piston speed for an engine of this class ever 
made in the world. We do not know the exact dimensions of the 
cylinder, but have been told it is between 50 and G6iin., with 10ft. 
stroke. ‘The S.ockton has feathering wheels, and makes 32 revolu- 
tions, or 64 single strokes, per minnte; and has done this duty for 
years, having been built by Kobert L. Stevens for the express 
object of testing the speed at which a piston could safely travel. 
fhis is the highest speed within our knowledge ever attained by a 
piston in an engine of similar size; if any other instances come to 
mind we shall place them on record. It would be difficult to point 
out any other class of marine engive of the same size as that in the 
Golden City, which could achieve 17} turns a minute, and keep it up 
asa regular duty. The standard of 25" feet per minute wili have to 
be changed, and made to suit modern pistons, as the engines them- 
selves stubbornly refuse to be controlled by any such snail-like 
movement.— Scientific American, 





Rats ror Sparn.—(From our Correspondent.)—It is satisfactory to 
find that a contract for 17,000 tons of rail has been secured by two 
English firms for the Madrid, Saragossa, and Alicante Railway. 
Considering that all the great Spanish lines are in the hands of 

ranco-Spanish capitalists, we may be sure that nothing but extreme 
moderation in prices secured this order to Unglish industry. 





THE FORTIFICATIONS OF PORTSMOUTH. 
(From the Times.) 


Tr has been said that, as a people, we have, in the matters of har- 
bours and breakwaters, cast our money more liberally upon the 
waters than has been done by others; but it is doubtful if the same 
can be said of the precautions we have taken in protecting our shores 
against the ambition of other nations. We are nov, however, 
engaged in spending some millions in strengthening the defences of 
the kingdom at all its most vital points. As a natural sequence to 
such a course a reactionary cry was raised, the work on the founda- 
tions for the marine forts at Spithead was suspended, and, at the 
same time, it was understood that the chain of forts on Portsdown 
would not be proceeded with beyond a certain point until the sub- 
ject was brought formally before the House of Commons in the 
usual course by the Premier. The significant majority with which 
the vote on the Fortifications Bill was recently passed by the House 
sufficiently indicated the determination of the country generally to 
support Lord Palmerston in placing the defences of the kingdom on 
ean efficient basis, and the result of this decision is that the Spithead 
orts will be procceded with, and the chain of forts on Portsdown 
completed. Several plans for the forts at Spithead have been sub- 
mitted, but none, as yet, have been officially selected and determined 
upon in all their details, nor is the precise form in which the Ports- 
down forts are to be completed yet agreed upon. Both are subjects 
of vast importance aud general interest, and, as they form the 
salient points of the outer cordon of defence constructing round 
our chief naval arsenal, we shall say a few words respecting them. 

The introduction of rifled ordnance utterly nullified the confined 
area of all then existing lines of defence surrounding fortified posi- 
tions such as Portsmouth dockyard and arsenal, and the lines had, 
therefore, to be considerably extended, so as to increase the distance 
between the points of attack and defence. In the instance of Ports- 
mouth, the northern and southern extremities of its proposed lines 
of defence (the central fort on Portsdown-hill and the marine forts 
on the Noman and Horse Shoals) form parts of a nearly circular 
defensive line, of about nine miles in- diameter, between the points 
named. Portsdown may be considered as commanding all ap- 
proaches to the port from landward (supposing that an enemy may 
have effected a landing on any adjacent part of the coast), and the 
Noman and Horse forts, through the narrow channel by the 
Warner Light, from sea, supposing also, in the latter instance, 
that the Needles channel is rendered impassable to any iron fleet. 

The position of Portsdown is nearly seven miles in extent, and 
runs nearly parallel with the line of coast, or the anchorage of Spit- 
head, and in its ceutre rises to a height of 460ft. above Ordnance 
level, and is here at a distance of about 5,000 yards from Portsmouth 
dockyard, while the large powder magazines at Tipnor, aud the 
shipping moored in the upper part of the harbour, lie at its very 
base. ‘The vast importance of such a position, and the imperative 
necessity for including it in the general plan for the port's defence, 
are thus evident; and, although the extent of the plan including 
Portsdown somewhat staggered even Sir John Burgoyne, yet that able 
officer, in his evidence before the Defence Commission, admitted 
freely that the defence of the port of Portsmouth would be imperfect 
without it, and the fortification of Portsdown was therefore decided 
upon, and has been completed in its first stage. 

It is being crowned with seven forts—Purbrook, Farlington, and 
Crookhorn, at its eastern extremity, Wallingford at its western, and 
Widley, Southwick, and Nelson intermediately along its crest. 
These forts are being constructed on an exceedingly simple plan, 
being somewhat of horseshoe form, with the toe of the shoe pointing 
inland, and the heel of the shoe towards the sea or Portsmouth, but 
of strong trace and prodigious strength, the base lines of their 

gures abutting on a common base line along the bill's crest. This 
finishing of the forms of the forts at the base line is the most im- 
portan point for consijeration in connection with the comp'etion of 
the wercs. A common sense view of the question would argue for 
a simple military road connecting the forts along the bill’s crest, and 
thus leaving their gorges open, the latter standing towards Ports- 
mouth; and if they are only intended as a defensive adjunct to 
Portsmouth and its dockyard this is doubtless the only sensible idea 
that can be entertained. It is, however, said {that the Royal 
Engineers strongly advocate the construction of “ iron-cased” keeps 
to close the gorge of each work. It can scarcely be believed, 
however, that such a proposition can be seriously entertained. If 
an enemy once got sufficiently close to find that a fort on Portsdown 
was too hard a nut to crack by bombardmen., he would simply, as 
the hill is of a chalk formation, cut a gallery or tunnel in the chalk, 
ard blow the whole affair, “ iron-keep” and all, into the air. So far 
as the works have proceeded at present, their general design, if left, 
as suggested, as open forts to the rear, connected by a military road, 
has been magnificently conceived and executed. At the east end 
of the hill the works are the least forward of any, but here may be 
seer. the unusually formidable natureof the “ trace.” It is commanded 
by three works—Farlingtov, Crookhorn, and Purbrook. All three 
have yet proceeded in their construction but little beyond their 
formation of parapet and ditch and general outline. Their height 
reaches 300 ft. above Ordnance level. F arlington commands the 
eastern point of Portsdown, and will mount eighteen of the heaviest 
guns on its terre-plein, with mortar batteries in the angles of its 
surrounding ditches, each battery mounting three mortars. A sunken 
gallery communicates with Crookhern, which will mount sixteen 
guns on its terre-plein, with six guns in the angles of its diich. A 
continuation of the same sunken gallery leads from Crookhorn to 
the main work at this eastern end of Portsdown—Purbrook—which 
will mount twenty-one guns on its terre-plein, nine guns in 
caponniéres in the ditch, and three mortars in the ditch’s west 
angle. It has a nearly straight face of 240ft., looking inland, 
the open gorge being 0; posite the west side of Langston harbour 
and the eastern side of Portsmouth harbour. ‘The ditches surround- 
ing the three works vary in depth, according to their position, from 
35ft. to 50ft. Sunken galleries from the interior of the works com- 
municate with the mortar batteries and caponniéres in the ditches. 
The walls of the ditches themselves are supported in their vertical 
formation by chalk and brick masonry, and these formidable outer 
obstructions are carried out generally in the entire line of works 
along the hill’s crest. At Wallingford, the fort which commands all 
approaches to Portsdown at its western end, the arrangements are 
somewhat different, owing to its position, but continue of the same 
comprehensive and formidable nature. It will mount 56 guns on its 
terre-plein, four of them being in casemates « /a Haxo at the angles. 
Caponniéres project into the dich, mounting three guns each at each 
angle, and have mortar batteries in the rear, Sunken galleries 
communicate between the enciente of the work, the caponniéres, the 
mortar batteries, and an advanced covered way on the right 
shoulder, which mounts three guns, sweeping the line of ditch. It 
stands at an elevation of 140ft. above Ordnance level, has a right 
froot of 520ft., a ieft front of 326ft., a right flank of 437f:., and a 
left flank of S583{t. Its gorge is as yet open like the rest of the 
Portsdown forts, and looks towards the sea coast. 

Although not, strictly speaking, belonging to the line of Ports- 
down forts, still it must be consid«red a “ Portsdown” fort as erected 
on the Jow Jand at abouta mle d’stant from Fort Wallingto», and 
nearer tue line of sea coast stands Fort Fareham, the village of 
Fareham, which stands at the uppermost head of Portsmouth 
harbour, being situated between the two forts, Any attack upon 
the position of Port-down from the westward must include Fort 
Fareham, which must, therefore, be considered conjointly with the 
seven hill forts already noticed. It is a work of more than ordinary 
pretensions. Like the forts of Portsdown, it may be generally 
described as of horseshoe shape, with five faces of 22Uft., 176ft., 
313ft., 364ft., and 400ft. respectively. It will mount fifty guns on 
its terre-plein, double Haxo casemates being at each angle. The 
terre-plein is supported on massive brickwork arches, which give 
the necessary accommodation for the garrison, and the whole work 
will have an elevation of 36ft. over the surrounding country, its 
front being well covered with earthwork. The ditch encompassing 
the fort is 15ft. in depth, 119ft. io width at the top, revetted in 
brickwork, and with 9ft. of water. Portsdown is thus the base of 








the great polygon of works designed and now being carried into 
execution for the def of Port th. South of Portsdown is 
the anchorage of Spithead, and the proposed sites of the marine 
forts which are to defend Spithead a Portsmouth from the sea. 

While Portsmouth is being thus engirdled with a vast net of for- 
tifications, it is impossible not to acknowledge, on examining tho 
general plan, that in the channel of approach from the sea stands 
the “ Achilles’ heel ” of the whole plan. . Ouly five hours’ steaming 
from the greatest military port of another country, there is not at 

resent existing one single obstacle to a hostile squadron steamivg 
into Spithead whenever it may choose, and bombarding and destroy- 
ing Portsmouth dockyard, its shipping, and its arsenals at pleasure. 
It is imbecility at iis extremest point to speak of any effectual resis- 
tance which could be offered by the existing fortifications now sup- 
posed to defend Portsmouth and Spith from such a disastrous 
result, They are old works, which would fall to the ground from the 
concussionof any guns fired from their parapets of sufficient calibre to 
inflict damage on an iron-clad fleet. To show the truth and import- 
ance of this statement, it is here necessary to observe that the mouth 
of Portsmouth Harbour, Southsea Castle, and Fort Moncton, 
form a triangle of which Spithead is the base, with Portsmouth 
Harbour at the apex, and that the guns at these three points are the 
only present obstacles to the entrance of an enemy's fleet from the 
sea. Southsea Castle is a very old stone-built work, partially 
covered with earth on its flanks, and is in such a dilapidated state 
that not a gun has been allowed to be fiied from its walls for months 
past, not even for blank practice. The front face of Fort Moncton, 
which faces Spithead, and is supposed to cross fire with Southsea 
Castle, is the weakest part of the work, and would certainly not bear 
the concussion from the fire of heavy ordnance, In these two 
points, theiefore, at the base of the triangle, there are, at present, no 
exisuug means for the defence of Portsmouth from a sea attack, 
The batteries at the mouth of the harbour are armed with 32 and 
68 pounders, and a few 110-pounder Armstrongs, but they are 
useless as opposed to iron-clad ships, por will they carry guns of 
sufficient weight and calibre to prevent iron-clads forcing the 
eutrance of the harbour. The knowledge of these facts justly gave 
the Government the strongest argumeut possible for the completion 
of the scheme for the marine forts which are intended to remedy 
this very weak point in the armour of Portsmouth. 

The Government plans for the defence of Spithead from a sea 
attack consist of the three marine foris of the Horse, Noman, and 
Sturbridge, all three to be constructed on shoals abutting upon the 
narrow deep-water ways of Spithead. The two first named will 
lie south of Spithead, and be the first obstacles to the en'rance of a 
hostile fleet from the Channel. The Sturbridge — on the 
Sturbridge shoal, off Ryde, Isle of Wight) can only of service 
after a fleet has forced its way into Spithead, and, theiefore, its use, 
under any circumstances, would be very problematical. From its 
position, even if it missed an enemy's sbip, it must strike a friend, 
as its shots, in either case, would plump either into the town of 
Ryde or Fort Moncton. It is situate at 4,500 yards distance from 
the Noman and Horse forts, and is about 6,800 yards from the 
dockyard. It stands, in fact, or rather, is intended to stand, iu tue 
centre of the ground into which an enemy’s fleet must never be 
allowed to enter, and by its fire would injure its friends more than its 
enemies. So well is the inutility of this proposed fort understood that 
Captain Tyler, of the Royal Engineers, has not hesitated to condemn 
it in letters to the public press, and proposed, in lieu, to erect a fort 
on the Warner Kock, outside the Noman and Horse forts. The 
t iree forts would then form a perfect triangle, with the “ Warner ” 
as the apex and in advance, and it constructed and armed as 
contemplated, no iron ship should ever swim past them. All parties 
appear now to agree in the expediency of constructing these marine 
forts, provided they are built to carry guns of sufficient power to 
smash in the sides of any iron ship that may come between them. 
The Government plans have, however, been severely criticised from 
the date of the first report of the Royal Defence Commission, and 
various plans have been submitted, some on evidence before the 
Commission, and others from non-official sources, either to 
prevent an enemy from eyer entering Spithead at all, or for ren- 
dering it so hot after he had got there that he would be glad to quit 
it again 

Sir John Dalrymple Hay, R.N., when examined before the De- 
fence Commissioners, proposed that a boom should be placed across 
the channel between the pro Horse and Noman forts, and 
that twelve iron-cased vessels should be connected together by 
chains and moored inside in support, and that twelve vessels, under 
steam, iron-cased, should be employed, in addition, to offer the first 
line of defence against the enemy. Captain Tyler, R.E., in lately 
reviewing this proposition of Sir Johu Hay, advocates the additional 
defensive force of six steam rams, worked by double or “twin” 
screws, inside the forts, and considers that under such circumstances 
of defence, with a fort on the Warner Rock, that it would be impos- 
sivle for any hostile iron-clad fleet to enter Spithead by its southern 
channel. A plan has been present by Mr. W. Austin, C.E., for 
closing the passage between the Horse and Norman Forts by means 
of floating batteries of peculiar construction and light draught of 
water, connected by chain cables with the forts, that appears to 
possess a great origivality of idea, with simplicity ond economy, So 
far these plans relate only to the closing of the waterway 
between the Noman and Warner Shoals, through whic! an enemy's 
fleet can only reach Spithead from the Channel by the southern 

sage. 

pe plan has been submitted to the authorities by Mr. Pineo, 
C.E, of Portsmouth, a gevtleman, by his position and knowledge 
of the waters of Spithead, well qualified to give an opinion, which, 
from its economical estizaated cost, its comprehensiveness, and the 
manner in which it enters into the extension and defences of the 
port, deserves especial attention. Portsmonth harbour is separated 
irom the outer deep waters by a series of shoals generally knownas 
“the Spithead shoals,” which extend in a triangular form from the 
narrow mouth of the harbour to oppusite Southsea Castle, and thence 
to Moncton Fort opposite Ryde. From the harbour’s entrance to 
Southsea Castle is the “harbour channel,” about three-quarters of a 
mile in length, a narrow, tortuous entrance, and paralicl with 
it extends the Spithead shoals, which run, or rather trend back, to 
Fort Moncton, standing onthe opposite peninsula of land and nearly 
opposite to Ryde. The triangular piece of land which thus forms 
the shoals which separate the harbour channel of Portsmouth from 
the deeper water of Spithead anchorage, Mr. Pineo proposes to en- 
close with two tiers of whole baulk cofferdam piles, with ties and 
braces, &c., filled with excavations from the shoals, wiich (the 
shoals) would then be of sufficient depth in the area enclosed within 
this piling for two basins—one at the base of the triangular forma- 
tion, to be an inner floating basin of about 200 acres; and the outer 
one, at the apex of the triangle, to be a tidal basin of about 120 acres, 
with openings to allow of the flow of the tide into the harbour 
channel. ‘Ihe cost of the construction is estimated at £450,000 only, 
and this also includes the construction of wharves over the piling 
200ft, wide, with lines of railway on the innner and outer faces, 
coaling depét for ships of war on each side of the apex of the 
work, each capable of holding 50,000 tons, with a lighthouse over 
each, 

In addition to the immense tidal and floating basins which would 
thus be added to the resources of Portsmouth as a naval arsenal, the 
adoption of this plan would have the effect of throwing the inmo-t 
circle of Portsmouth defences from their present position at the 
harbour’s mouth to the extreme edge of the outer shoals, the 200ft, 
outer quay room, or, a8 We have termed it, wharf room, affording 
magnilicent space for the erection of any number of guns of the 
largest calibre. This measure would effectually render impossible 
the holding of Spithead anchorage by an enemy, even supposing 
such euncmy had forced successfully the channels of entrance, and 
for this cause alone, leaving out of the question its other advantayes, 
will doubtless receive the serious attention it deserves at the hauds 
of the authorities. 

Whether the fort be eventually erected on the Sturbridge or on 
the Warner it is evident from what has been here statcd that the 
shore batteries on the sea faces of Portsmouth required altering 
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altogether both in design and in their powers of offence ; and this 
is now being done at the two extreme points of the base line of the 
triangle referred to—Southsea Castle and Fort Moncton. Southsea 
Castle had a short time since erected on either flank two earthern 
auxiliary batteries, at a cost of £15,000. These are now, of course, 
useless against iron ships, and new works have been commenced of 
a very different character. They consist of a long arm connected 
with the Castle, extended out on either flank, the Castle being made 
the centre of the work, but it will be altered altogether in its cha- 
racter. ‘These flank works will be curvilinear in all their outlines, 
and will be fitted with platforms to sustain 22-ton or even heavier 
guns. They will be iron-faced, and each embrasure will be of iron 
on the Thorncroft plan, and shielded. On the right flank of Fort 
Moncton is being constructed a very extensive mortar battery, 
which will be also curvilinear in all its outlines; andasimilar battery 
is now completing on a low bluff adjoining the sea beach at Puck- 
pool, a short distance east of Ryde. What is required now to arm 
these two last named batteries with is an improved mortar for throw- 
ing monster shells, for the vulnerable part of an iron shipis her 
upper deck, and all we areas yet endeavouring to do is to smash 
ip her armour-plated sides. 

Thus far we have endeavoured to describe what is being actually 
done, and what has been proposed, for the defence of Spithead from 
attack by the south-east channel. There is, however, a side en- 
trance for iron-clads to reach Spithead existing in the Needles 
channel, and here measures are being taken to close, if possible, the 
passage against them, and Hurst Castle is the point selected. The 
earthern auxiliary batteries, which flanked the castle in a similar 
manner to the old flanking supports of Southsea, have been removed, 
and precisely similar iron-faced and embrasured works to those 
Southsea is receiving are being stretched along the beach from 
either flank of the Castle, with this addition, that in the case of 
Hurst the guns will all be mounted in bomb-proof casemates, and it 
will be, therefore, of a stronger and more extensive character than 
Southsea, It is certainly to be hoped that the new work at Hurst 
may be found sufficient to close the passage between the main and the 
Needles againstan enemy. Th ds upon th ds sterling have 
been lavished during recent years upon the Needles passage, and 
7 the latest, or one of the latest, works of the Royal Engineers— 

‘ort Victoria—stands a monument of their folly, a shell trap at the 
base of a cliff, a thing that has been spoken of with derision by even 
naval and military officers, and in the presence, too, of the Defence 
Commission. 








BROOMAN’S MANUFACTURE OF ANVILS. 


Tue manufacture of anvils by the processes hitherto in use 
possesses certain inconveniences. The steel table is often fixed in a 
defective manner to the iron which forms the remaining part of the 
anvil, and the anvils soon require repair, or become altogether 
useless; they are, besides, very costly. The object of this invention 
(a communication to Mr. Brooman, of Fleet-street) is to overcome 
these defects. 

The invention consists first, in manufacturing anvils by the 
direct superposition, during casting, of two metals united so as to 
form one body ; secondly, in the substitution of casting for forging 
in the manufacture o! anvils. 
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In a frame composed of two parts M, M!, properly adjusted, is 
formed the mould, and it is blacked with charcoal. There is nothing 
particular in this operation, and any of the ordinary methods will 
answer, At the time of casting, the mould is arranged so that the 
surface, which is the counterpart of the table of the anvil, is at the 
bottom, where it rests on a plate of iron A. To form the table of 
the anvil the patentee first runs into the mould E, by the aperture B, 
molten cast steel up to the point C, which point will vary according 
to the required thickness of the table. This operation should be 
effected quickly; then, before the running in of the steel is stopped, 
but when the thickness of the steel is such as has been previously 
determined upon, molten iron is run into the mould through another 
aperture B! at that point to which the thickness of the table reaches. 
‘Lhe two metals are run in together until the surface of the mass has 
attained a certain height; then the running in of the steel is stopped, 
while the iron is continued to run in until the mould is filed 
When the anvil has become tractable and sufficiently solid it is re- 
moved from the mould, and the heat it still retains is availed of in 
submitting it to the subsequent stages of the manufacture. The 
table is then hammered to render it compact and hcmogeneous, and 
it is afterwards dressed or smoothened in the usua! way. For the 
purpose of tempering the anvil is placed again on the fire, and heated 
to a greater cegree, if possible, than before, and then tempered by 
any ordinary process, 





Rattway PAssencers.—On the railways of England and Wales 
the proportion of passengers conveyed last year was 12:71 first class, 
30°50 second class, and 56°79 third class, as compared with 12-39 first 
class, 31°11 second class, and 56:50 third class in 1861. There was, 
therefore, a small decrease in the relative numbers of second class 
passengers in 1862. Upon the Scotch lines 13°4 per ceut. of the 
passengers travelled first class in 1862, 11°09 per cen.. second 
class, aud 75°51 per cent. third class as compared with 13:77 per cent. 
first class, 11°91 per cent. second class, and 74:33 per cent. third 
class in 1861. The Scotch would seem, therefore, to be taking more 
and more to their favourite third class, Ireland, on the contrary, 
swears stoutly by second class, the proportions last year of Irish 
passengers being 1223 per cent. first class, 32:86 per cent. second 
class, and 53:91 per cent. third class, against 13-93 per cent. first 
class, 34°98 per cont. second class, and 51°09 per cent. third class in 
1861. The average proportions for the United Kingdom last year 
were 12:80 per cent. first class, 28°75 per cent. second class, and 58°45 
per cent. third class, against 12°62 per cent. first class, 29-44 per 
cent. second class, and 57-94 per cent. third class in 1861. 

Working Steam Expaysivery.—The Government has appointed 
a new series of experiments to bo made upon the subject of working 
steam expausively. These experiments will take place under the 
direction of two commissioners—Horatio Allen, Esq., President of 
the Novelty Ironworks in this city, and B. F. Isherwood, chief of 
the Bureat: of Steam Engineering, at Washington, D.C. These 
trials are to be conducted in the most careful manner, and with 
entirely new mechanical apparatus, constructed expressly for the 
purpose, with a view to great precision in the results. The arrange- 
ment of the machinery is known to us, and we shall enlighten our 
readers upon the details at an early day, laying the results of the 
experiments before them as soon as they are completed. We think 
these trials, for there will be several, will be conclusive, and settle 
this vexatious question at once and forever.—Scientific American.— 
{ What the “ new series of experiments” may disclose it is impossible 
to predict. A former commission of Amerfcan engineers ascertained 
that there was no gain by expansion. It may result from the forth- 
coming inquiry that steam does not expand at all, or that there is 
“no gain” by the steam engine.—Ep. E. 





STANLEY’S 


Tus invention is by William 
F. Stanley, of 3, Great Turnstile, 
Holborn, and is for improve- 
ments in mathematical drawing 
instruments. It relates princi- 
pally to the construction of in- 
struments for describing circles 
or arcs of circles, and would 
constitute, 
provements were placed together, ge 
a set of drawing compasses. A 

The first part of the invention rhs 
consists in an improved instru- Pr eo 
ment or compass for des-ribing Fg 
circles or arcs of large radius. (Apfy< 
Fig. 1 represents the instrument 
in aconvenient form. 4a, a, a, a, 
are two legs jointed to a bar b, b ; 
aslide groove c, c, is made in this 
bar, allowing the clampingscrew 
d to fix the slide under it at any 
part ofits course along the slide 
groove; to the slide is fixed the 
ends of the two converging stay 
rods ¢, e, the other ends of which 
me i rods are jointed to the legs 
at h, h; the purpose of these stay 
rods is that the legs of the instru- 
mentmay be fixedatany required 
angle; the bar b will be generally 
graduated to show the angle at 
which the legsare placed. There 
are twocentres i, i, through which 
the legs work, fixed on a bar 7. 
The point & carries pen, pencil, 
or other instrument required for 
striking the arc. The principle 
of this instrument is that of the 
side of an angle being moved 
upon two points; the angle 
describes a portion of a circle. 
The novelty of this improve- 
ment consists in adjusting thiz 
angle as required by stay rods 
and a slide or other similar 
equivalent contrivance. 

The second part of the inven- 
tion consists in an improved 
compass for describing circles 
or arcs of smaller radius than 
the before-mentioned, the im- 
provement consisting of means 
of holding the points of the 
compass erect by means of con- 
verging or crossing stay rods 
attached to the two points or 
sides of the compass. 

Fig. 2 represents the con- 
verging stay rods m, m, attached 
toan ordinary compass. As it 
is the principle of this improve- 
ment is wished to be conveyed, 
the form may be varied, the 
essential part being the con- 
verging or crossing stays so 
applied to drawing compasses, 
as illustrated by drawing, to 
cause the points of compasses to 
move in an erect position. Fig. 
22, the head of the compass is 
removed to the top of one of 
the legs, and the upper joints of 
the compass are dispensed with. 
Fig. 222, two extra converging 
stay rods are added, the same 
principle being mentioned, 
namely, that of holding the 
points of compasses erect by 
means of converging stay rods. 

The third part of the inven- 
tion consists of av improved 
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compass or spring bow for describing very small circles with the points , 


erect. 

Figs. 3, 33, and 333, represent the spriug bow; the improve- 
ment consists in making the bow double or knee jointed above the 
screw, and the screw of such formas it will retain the points in an 
erect position, as shown. 

The fourth part of the invention consists in au improved manner 
of making the points of compasses or other instruments, and con- 
sists in the manuer of holding movable needles to form the points. 

Fig. 4 represents a side section of the point; Fig. 44, view from 
inside the leg n, n, n, shows a bolt through which the needle is passed, 
which holds the needle by drawing it tightly to the side of the point 
by means of theclamping nut O. The point of the needle is passed 
through a hole in the poiut of the instrument tapered from the back, 
which holds it tightly at the point; this improvement is also shown 
on Fig. 22, 3, and 33, at 9, 9, 9, 9- 

The fifth part of the invention consists in another manner of 
making the points of compasses or other instruments to be applied 
sometimes in place of the last-described improvement, and consists 
in forming a hole up the point of the instrument, in which hole a 
needle or bolt is placed loosely, so that by pressure the needle will 
retire up the hole; the needle is pressed forward by a spring. Fig. 5 
represents a section of this point which illustrates the principle of 
this improvement. 








Bevaran Tron anv Coat.—The situation of the Belgian metallur- 
gical market continues to improve. There is everywhere abundance 
of work, but the means of production are also large. They are, 
nevertheless, still deemed insufficient in many quarters, and further 
extensions are in progress or have just been made available. Thus 
the rolling works for plates of MM. Gustave Dumont and Co., of 
Chitelineau, the constructioa of which was apnounced some months 
since, are now entirely completed, and were put in activity on 
Tuesday, Sept. Ist. ‘The new rolling works of the Chatelineau Com- 
pany are also to be put in working next month; this establishment 
will be devoted to rails, plates, and merchants’ irons, and will be 
one of the most considerable of the district. Rolling works for 
plates, belonging to MM. Victor Gilleaux and Co., of Marcinelle, 
are in full course of construction. ‘The works of MM. Dordolot 
Freres are also iu activity. The favourable anticipations entertained 
with regard to the Belgian coal trade begin to be realised. Consi- 
derable orders have been received, but boats are still in scanty 
supply on the navigations, a circumstance which has, of course, 
slightly checked operations. ‘The establishment of a metallurgical 
bourse at Brussels is suggested wiih the view of facilitating busi- 
ness. By the terms of a treaty of commerce and navigation, just 
concluded between Belgium and the kingdom of Sweden and Nor- 
way, the duties levied on the entrance into Belgium of Swedish and 
Norwegian pig iron and steel will be as follows after October Ist, 
1864:—Rough pig and old iron, 10d., instead of Is. 3d.; beaten, 
stretched, or rolled iron, 2s. 6d., instead of 3s. 4d.; rails, 5s., as 
before; worked pigs, 3s. 4d., instead of 5s.; worked iron, 5s., 
instead of 7s. 6d.; tin, worked or unworked, 8s., as before; steel, 
worked or unworked, 5s., instead of 7s. 6d.—the whole at per one 
hundred kilogrammes, or two cwt.—Colliery Guardi 
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Hastar.—The gunboats now on the blocks under{Haslar sheds 
are 47 in number (exclusive of six building), and their destiny in 
the immediate future has been assigned as follows :—Condemned to 
be broken up :—The Tiny, 20-horse power ; the Midge, 20 ; the Flirt, 
20; the Ready, 40; the Pincher, 60; the Swinger, 60; the Thrush, 
40; the Badger, 60; the Beaver, 60; the Beacon, 60 ; the Traveller, 
60; the Savage, 60; the Porpoise, 60; the Pert, 20; the Grinder, 
60; the Brazen, 60; the Bullfinch, 60. To be surveyed further, for 
sale or breaking up :—The Wolf, 60-horse power; the Crocus, 60 
the Camel, 60; the Garland, 20; the Garnet, 40; the Primrose, 60; 
the Prompt, 60; the Pickle, 60; the Gnat, 20; the Redbreast, 60 ; 
the Parthian, 60; the Blossom, 20; the Confounder, 60; the Gadfly, 
20; the Rocket, 60. For repairs, to be added to, or rather, to form 
the reserve:—The Brave, 60-horse power; the Peacock, 60; 
the Cherokee, 60; the Wave, 60; the Swan, 60; the Whiting, 
60; the Fenella, 40; the Hunter, 40; the Skylark, 60; 
To be fitted for coal depots:—The Pet, 20-horse power ; 
the Snapper, 60. This list only includes the Haslar gunboats, but 
in additon to these there are some 110 others of the same class of 
vessel afloat in our home ports and on foreign stations, all of which 
must be looked upon by the lights of our present experience as pos- 
sessing a still more unfavourable average of condition that even 
those quoted above as in the “ Haslar list.” With regard to the 
original construction of these vessels (says the Times), while it is 
admitted that the contractors were compelled to turn them out of 
hand in a hurried manner, owing to the nation’s requirements at the 
time, and to build portions of them with unseasoned timber, owing 
to the impossibility of obtaining seasoned wood, there is at the pre- 
sent moment a vessel under repair in Haslar yard which, from 
having been constructed with seasoned timber, affords a remarkable 
contrast in her condition to the exotic gunboats which have cost the 
nation such immense sums of money, but the mae of which we may 
uow reasonably hope are numbered. The vessel alluded to is simp! 
an open dockyard lighter daily employed in doing all kinds of roug' 
work. She was launched 69 years ago, and her original timbers, which 
now form her frame below the water line, areas sound and hard as on 
the day of her launching. So much for the Haslar gunboats, their 
rotten and fungus-covered hulls, their short copper bolts, their partial 
repairs, their subsequent rot on the blocks high and dry under the 
sheds, their last survey and condemuation in the oes year of 
1863, and the necessarily proposed siguiticant transformation of the 
designztion of Haslar establishment from “gun-boat yards, sheds, 
and shipway,” to the more modest one of “ boat buiiding and re- 
pairing yard.” The mortar vessels at Haslar have not attracted the 
amount of public attention, from the fact of their being fewer in 


{| number, and, therefore, more unimportant than the guavboats, and 


| 


also from their having been left in a comparatively undisturbed 
state. ‘I'here are nineteer. mortar craft pow on the blocks at Haslar 
—nine of iron and ten of wooden construction. The iron ones are 
being converted as they are wanted into open lighters for dockyard 
use, and the larger-bodied wooden craft are being handed over to 
the coastguard as they require vessels for stations around the coasts 
—the very best purpose to which both classes of vessels can now 
be applied, although both would have done good service had the 
war with Russia lasted a twelvemonth longer. 
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MELLOR AND WHALEY’S STEAM HAMMERS. 
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Tus invention, by Messrs. Mellor and Whaley, of Manchester, 
consists in communicating motion to the slide valves of steam 
hammers and other engines driven by means of a screw which 
passes through a nut formed in the piston, so that as the piston 
moves up and down or to and fro in the cylinder the screw is turned 
round in opposite directions. This screw is made of the same piece 
or attached to another screw acting on a nut connected to the lever to 
which the valve spindle is jointed ; by this means the slide valve is 
moved to and fro to open and close the steam ports in the valve box. 
Another part of the invention consists in connecting the valve lever 
to a rod acted upon by levers and rods for the purpose of varying 
the position of the fulcrum of the lever so as to increase or diminish 
the length and force of the stroke. The invention may be modified 
by placing the screws to one side of the piston rod; in this case 
one of the screw nuts is connected to a projection on the hammer 
head, and the other is connected to the valve spindle. 

Fig. 1 is an elevation of a steam hammer to which one mode of 
constructing the improvements is applied; Fig. 2 is an elevation in 
section; Fig. 3 is a view from the back ; and Fig. 4 is a front view 
of a portion of the same. 

ais the anvil block and foundation plate; }, the anvil; c the 
standard, cast of the same piece as the cylinder d; ¢ is the steam chest 
or valve box ; and f, the valve; and g is the piston ; and the piston 
rod, the lower part of which forms the hammer head; these parts 
are all made in the usual manner, excepting that the piston is pro- 
vided with a screw nut fitting on the screwi, which passes above 
through the lid d! of the cylinder d and through the stuffing box d? ; 
it is held at the top by the crosshead d* supported by pillars fixed 
to the lid of the cylinder; the piston rod is hollow to admit the 
screw i when the piston g rises in the cylinder d. The upper end 
of the screw i projecting above the stuffing box d? is also screwed, 
as shown at 7, but the screw i is a coarser pitch and of the 
reverse hand to the screw j, which takes into the nut &, furnished 
with trunnions, to which the extremity of the lever 7 is 
jointed ; the fulcrum of this lever is the eye of the vertical rod m, 
and to it is suspended by links the spindle /' of the valve f The 
vertical rod m passes through the ends of the links x and 0, and to 
the rod m is fixed the shoulder m!, which is placed between the ends 
of the links n and o; the former of these links is jointed to the lever 
p fixed to the hollow shaft q!, to which is fixed the lever 9’, 
furnished with a retaining segment 9, which is secured to the 
standard c. The link o is jointed to the lever g fixed to the shaft p!, 
to which is fixed the lever p?, furnished with a handle and a 
retaining segment p*, which is fixed to the lever g?; the shaft p! 
works within the bollow shaft g'. By moving the handle lever q? 
the lever p? is also put in motion, and the upper ends of the links n 
and 0 acting on the shoulder m! elevate or depress the fulcrum of 
the lever /, by which means the position of the valve is altered in 
relation to that of the piston. By moving the handle lever p? the 
upper end of the link o is depressed, thus leaving a space between 
the upper end of the link and the shoulder m', the result of which is 
to make the valve rod f! into the fulcrum for a portion or the full 
length of the etroxe. By this means the steam is allowed to follow 
the piston for a portion or the full length of the stroke before the 
valve is reversed, 

The mode of operation is as follows:—The piston gis now 
supposed to bedown, as shown in Fig. 2; as soon as the steam is 
admitted to the under side of the piston it begins to rise, and in 
rising the nut in the piston acting against the screw i causes it and 
the screw j to rotate in the proper direction for elevating the nut , 
thus acting on the lever and raising the valve fto open the 
exhaust port, and to admit the full force of steam under the piston. 
Wher the piston drops to give the blow the screws i and j rotate in 
the contrary direction to bring the valve back to its original posi 
tion. 


DAVIS’ PISTON VALVES AND OTHER PISTONS. 


Tats improvement, by T. 8. Davis, of Jersey City, U.S., is more 
especially designed for piston valves, but may be adopted in other 
kinds of pistons. It consists in the construction of such a valve or 
of any piston with an expanding ring, having the head and follower 
fitted to its interior and with a dovetail wedge, so applied in connec- 
tion with the ring head and follower as to make the valve or piston 
as much like a solid block as is desirable, yet capable of being set 
out to fit the cylinder in which it works and compensate for wear. 

Fig. 1 is a side view of the piston valve constructed according to 
the invention; Fig. 2 is a central section; Fig. 3 is a transverse 
section ; Fig. 4 is a face view of the packing ring, avd Fig. 5 is a 
central longitudinal section of the cylinder and steam chest of a 
locomotive, having a pair of such piston valves. 

A, Figs. 1, 2, 3, 4, is a single ring of cistiron, brass, or other metal, 
of a depth equal to the whole depth of the piston, or valve turned 
Up externally to a cylindrical form to fit the cylinder or cylindrical 
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seat, and having i{s interior turned out at one side concentrically to 
its exterior as shown at a, a, in Figs. 2 and 4 for the reception 
within it of the flange 6 of the solid head B, of the piston, and 
turned out at the opposite side in a similar manner as shown at c, 
in Fig. 2, for the reception of the follower C. ‘The said ring has 
cut in its exterior at any point in its circumference a taper dovetail 
groove d, d, for the reception of a dovetail wedge D, which is to be 
movable parallel with the piston rod, and from the middle of the 
back of said groove the said ring is cut through as shown at J, in 
Figs. 2, 3, and 4, to permit it to be set out by the dovetail wedge, 
the outer face of which combines with the periphery of the ring to 
make a complete cylinder. The solid head B is driven tightly on, 
or otherwise firmly secured to the rod E, and the follower C is fitted 
to the rod and secured by a nut G, fitted to a screw thread on the 





rod, the said nut holding it close up to the face of the head B, and 
to the shoulder at the back of the recess c. The flange 6b has pro- 
jecting from its periphery a sbort pin fto enter a notch g in the 
interior of the recess a of the ring, and the follower C has a similar 
pin to enter a similar notch in the recess c. ‘hese notches and pins 
prevent the head B, the follower C, and ring A, from turning inde- 
pendently of each other. The head B and follower C are received 
entirely or almost entirely within the ring A, so that the peripherical 
surface of the piston is unbroken, except at the junction of the 
wedge D, and the piston is almost like a solid block, though it can be 
expanded or set out against the exterior of its cylinder or cylindrical 
seat as requiredto make it fit and compensate for wear by means of the 
wedge D. ‘To provide for the convenient adjustment of the wedge D 
there is applied a screw H screwing through a tapped hole in a lug 
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h, at one end of the wedge, and having a journal i so fitted toa bear- 
ing in the follower C as to be capable of turning freely, but not 
moving longitudinally. This screw is fitted with a jam nut j to 
secure the wedge in any position in which it may have been adjusted. 
In applying piston valves for the induction of the steam to and 
from the cylinders of steam engines, there is provided within the 
steam chest S (Fig. 5) a cylindrical casing or seat T bored for the 
reception of the valves, which are two in number, and attached to 
the same stem or rod E, and the steam ports S, S', and exhaust port 
t, are arranged substantially as for the D slide valve. As the outer 
ends of both valves are —= to the pressure of the steam in the 
chest, and the inner ends of both are exposed to the pressure of the 
exhausting steam or of the atmosphere, the valves are perfectly 
balanced in a direction parallel with their axis, and to provide for 
balancing them in all directions radial to the axis there are grooves 
u, u', of a width corresponding with the width of the ports s, s', and 
communicating with said ports cut all round the seat T. 


OXLEY’S IMPROVED STEAM TRAP. 


Tuts is an invention of Mr. William Oxley, of Manchester, and 
the improvements consist in the arrangement and configuration of the 
metal discharge valve and protector, the iron float, lever, and 
weight. A is the inlet 6 to the box B, in which is the 
cylindrical float C.D is the conical plug, fixed to the bottom of the 
float C, and E is the outlet valve. The spindle F, of the conical 
plug D, passes through the valve E, and bears upon the end of the 
lever G, furnished with a movable weight H, by which the float C is 
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counterbalanced,“ I}is a fbox fixed below the box B, to collect and 
discharge the water; and J, the stand supporting the steam trap or 
condense syphon box. The steam, being turned on, rushes into the 
box (forcing the air out through the valve in the lid, and also at the 
discharge valve), and pressing on the ball-float, makes it steam and 
water-tight ; as the steam condenses into water, the float lifts and 
lets out the water through the discharge valves; thus always pre- 
serving dry steam above the floating line. 





Tue Paris anv Dieppe Canat.—The Moniteur de [Oise states 
that all the,surveys and soundings for this undertaking have been 
completed, and that the important question of feeding the canal has 
been solved. The line proposed by M. Sabittié stops at Gennevil- 
liers, near Courbevoie, in the department of the Seine, where, ac- 
cording to the project, the great mercantile port of Paris is to be 
established. From Gennevilliers it takes the direction of Ile Adam, 
skirting the foot of St. Gratien, and, reaching Beaumont, cuts the 
Oise at Tiverny, passes under Mont Ataire, in the valley of Thérain 
and, following the right side of that valley, arrives at Beauvais, where 
a large basin is to be formed. From Beauvais it enters the valley 
of the Avelon, by which it enters Gournay ; it then follows the 
valley of Bray until it arrives opposite the mineral springs of Forges. 
There it turns to the right into the small valley which receives the 
waters of those springs, and finds a passage through the not very 
elevated table land which blocks up that valley, after the rivulet has 
found an issue below the old Abbey of Beaubec. It then meets the 
Béthune near St. Saire, and successively arrives at Neufchitel, 
Arques, and Diep At the latter place it sweeps away the fetid 
slaughter house, the demolition of which has already been ordered 
by the city; it skirts the parsonage and infant-school of Le Pollet, 
suppresses the old houses of the Rue de la Lombarderie, cuts off a 
small corner from the cliffs, and penetrates into the port. Hence it 
is seen that the point of division of the canal is the plateau lying 
between Forges and the Abbey of Beaubec. Here, it appears, the 
ground is 0 metres (240ft.) above the level of Paris; instead of tun- 


| nelling the plateau, a system of locks is proposed, which are to be 


fed by hydraulic machines; but from what source or reservoir these 

are to receive their supply has not yet been decided on. The State, 

it appears, has not been applied to for —~ 4 subvention or guarantee 
es the work.—Galignani. 

Tue Streets or Panis.—One of the sections of the report of the 

Committee on the nomenclature of the Paris streets, just presented 


| to the Prefect of the Seine, refers to the different terms used to de- 


signate the public thoroughfares according to their form, dimensions, 


| Situation, or importance. Thus, the use of the word “ square,” which 


had been adopted from the English, will be discontinued, and that of 
“place” in future applied to all open spaces, whether planted as 


| gardeus, like the ground before the Arts-et-Métiers and around the 


tower of St. Jacques, or left entirely open. The “ barritres” no 
longer existing, that word will be abandoned, as also those of 


| “route,” “chemin,” “sentier,” “Chemin de Ronde,” “ allée,” and 


“ chaussée.” The name of the “ Rue de la Chausée d’Antin,” which 
is so universally known, cavsed the committee to hesitate a little 
before deciding on the suppression of the latter word. The name 
Chaussée d’Antin being applied, not only to a street but also toa 
whole district, the determination was come to, to preserve it for the 
latter, as an exception, and restore to the street the name of “ Mont 
Blanc,” which it had previously borne. The street has, in fact, often 
changed its name, and been successively called “Chemin do 
l'Egout-de-Gaillon,” “ Chemin des Porcherons,” “Chemin de la 
Chaussée-d'Antin,” “Rue de l'Hdtel-Dieu,” “ Rue do la Chaussée- 
d’Antin,” “Rue Mirabeau,” and “Rue du Mont-Blanc.” The Empress 
Josephine occupied the house No. 62, before her marriage with 
General Bonaparte, and General Foy died in the same residence in 
1825, Close by was also the hotel of Cardinal Fesch. The use of 
the word “Boulevard” is also to be circumscribed. The term 
generally signifies a rampart, and should only be applied to roads 
which follow the line of the ancient fortifications, or which at least 
run in a circular direction, and suppose more or less the traces of an 
old municipal boundary. The wide thoroughfares which traverse 
the city in an oblique direction, or run from the centre to the cir- 
cumference, are in reality “avenues.” The designation “ boulevard,” 
as applied to some of the transversal thoroughfares recently opened 
in the centre of Paris, will, however, be retained. The attention of 
the committee has also been directed to the abuse of certain names 
in the denomination of the streets or public places, not less than 
eighteen bearing the title of “ Eglise,” seven that of “ De la Mairie,” 
sixteen that of “Marie,” and the words “Notre Dame” forming 
part of the appellations of sixteen others. Such a state of things 
calls loudly for reform, and will shortly be remedied.— Galignani. 
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AERIAL NAVIGATION. 


Tur following article, by Mr. Weldon, appears in the current 
number of Weldon’s Register :— 

In the autumnof 1859 the Times sought to raise a discussion on the 
subject of Aerial Tavigeten. On the 20th of September in that 
year it gave all the prominence of “ leader” t Pe toa letter, occupying 
nearly two columns, signed Vespertilio, an eaded “‘ How to Navi- 
gate the Air.” In so far as this letter was intended to initiate a 
discussion which should enliven the “ dull season,” it was a failure : 
the contemplated controversy was pot called forth,—one or two brief 
replies to “ Vespertilio” appeared, and then the matter dropped. 
From that time nothing more respecting aerial navigation appeared 
in the public prints until a few weeks ago, when the following para- 
graph began to go the round of the papers :— 

A Monster Bat.oon.—-A meeting, composed of members of the 
Natioual Institute, of various scientific societies, of railway directors, 
bankers, and directors of the press, was lately held in Paris, at the 
manufactory of M. Nadar, to hear his explanation of a new balloon. 
M. Nadar explained to the assembly his theory of aerial locomotion 
by the substitution of a screw and of inclined planes for the present 
system of air balloons. He admitted that this theory was not new, 
inasmuch as in the year 1768 it was predicted that the screw would 
be employed in aerial navigation, M. Nadar concluded by appeal- 
ing t» the company to assist him in making his system known, and 
in reducing it to practice. M. de la Landelle, who is connected 
with Nadar in the construction of the balloon, confirmed his col- 
league's statement, and set in motion several models of machines 
constructed by M. de Ponton d’Annecourt, who is likewise a partuer 
in the affair. These balloons were raised automically, lifting gradu- 
ated weights so perfectly asin all appearance to demoustrate the 
accuracy of the theory. It is announced that an Anglo-French com- 
pany is formed to provide the amount necessary for the construction 
of agigantic balloon, capable of raising eighty persons in a car two 
storeys high, which will contain provisions, and other necessaries, 
including, it is said, a printing-press. The diameter of the balloon 
is to be equal to three-fourths the height of the towers of Notre 
Dame. 12,000 yards of white ilk have been supplied’ by a Lyons 
manufacturer, at 7f. the yard., "Phis monster balloon is to be inau- 
«urated next month at the raceg of Baden-Baden. Subgcribers for 
the trip have already set do their ‘names. It is to last eight 
days and eight nights. After diaving made a trip across the Channel 
and another in the Mediterranean, the company at whose expense 
the balloon is to be constructed’ will exhibit it in London, Paris, and 
New York. ‘I'he produce of the exhibitions isto be employed in the 
construction of a definite aerial | tive. M. J. Goddard, the 
celebrated aeronaut, has suggested an improvement to M. Nadar. 
He suggests the addition of a second balloon under the large one, 
which may serve as a reservoir for the preservation of a supply 
of gas, by which means the journey through the air may be pro- 
Icnged.” 

While M. Nadar is thus preparing to try aa experiment which I 
veuture to say is quite certain to be =. bite, I propose to take 
advantage of public attention being attracted to the subject by his 
doings to invite some ideration of the principles which bear on 
the matter, and to endeavour to show that, while the air can never 
be navigated by means ofamere balloon, however big, we may, never- 
theless, begin to navigate it as soon as ever we choose. 

“ If any new triumph of science could astonish us in these days,” 
said Vespertilio, “if would be the success, however imperfect, of 
any attempt to navigate the air.” After discussing the matter 
through nearly two columns of the Times, he came to the conclusion 
that “ the problein of aerial navigation will be easily solved when- 
ever the progress of science shall place us in command of a motive 
power considerably lighter, in proportion to its capacities, than the 
steain engine, and not till then.” As by far the larger number of all 
who have of late years given attention to this subject have come to 
precisely the same conclusion, to call it in question may augur some 
audacity; but I believe it may be readily shown that this conclusion 
is fallacious, and that we have already at our disposal the means of 
at least partially solving the problem to which it refers—of solving 
it, that is to say as far as it ever will or can be solved, except in 
relation to the question of speed. 

It should be clearly understood, at the outset, that balloons do not 
solve it. “Balloons,” wrote Vespertilio, “do not navigate the air, 
—they only float on it in utter helplessness.” We are all familiar 
enough with the sight of these machines moving majestically over 
our tields and cities, A balloon ascent forms part of the programme 
of almost every popular out-door fete; and when the balloon re- 
touches the earth it is always at some distance from the spot from 
which it ascended, The horizontal motion which it thus performs, 
however, is motion only in relation to theearth ; except in ascending 
or descending, @ balloon never moves in relation to the atmosphere. 
It may travel over land or sea, for hours together, at the rate of 
scores of miles an hour; but unless it shall have varied its elevation 
during the voyage, it will occupy precisely the same place in the 
atmosphere, and be surrounded by tne same identical particles of air 
at the conclusion as at the commencement of its journey. An 
aeronaut, seated in the car of a balloon, may vary at will, within 
certain limits, the degree in which he and the machine which buoys 
him are elevated above the earth. He may at pleasure, under certain 
conditions and within the limits alluded to, either rise into higher or 
descend into lower regions of the aerial ocean in which he is sus- 
pended ; but in this power to ascend or descend lies his only control 
over either the direction or the length of his aerial journey,—and 
he can have no control at all over its speed. His only horizontal 
motion must be in the direction of the current he is in, and his rate 
of motion cannot in the least differ from its rate. He can move 
neither against the current, nor across the current; and in the 
direction of the current he can only move just as fast as it moves. 
Ife cavnot move either faster or slower, not even to the extent of 
an inch a day, At present, therefore, balloons, regarded as a means 
of conveying | gers or merchandise from place to place, have nu 
practical value whatever. They bave been made useful in military 
reconnoitreing, and Mr. Glaisher has made them serve the iuterests 
of meteorological scieuce; but they have not yet been made to navi- 
gate the air. 

And it is not too much to say that they never can be made to 
navigate it, A balloon, be it remembered, is a more or less spheroi- 
dal bag filled with some gas lighter than atmospheric air, and 
euclosed withiv a networkof cords. A light “ car” is slung beneath 
this bag of gas, by meaus of ropes attached to the network of cords, 
wud in this car Whatever else the balloon takes ap into the atmosphere 
has tu be placed. Since it is buoyant only iu proportion as it is 
lighter than the quantity of air which it displaces, such a hi 











by the atmosphere to the motion through it of so bulky a | 
body as the balloon, but also to sustain the car in the atmo- 
spbere, after the manner—to be further adverted to below, 
—in which a bird sustains itself, the ropes would be pulled 
into a line exactly horizontal to the earth’s surface, and the car 
would proceed on its journey, dragging the balloon after it, the 
balloon being nothing but a burdensome dead weight, assisting 
neither to buoy the car nor to propel it, but simply encumbering it, 
and retarding its oy oem while if the engine should be in any 
degree less powerful than this, the only result of the force it exerted 
would be to pull the balloon, in a slantiug direction, to the ground. 
Even if, by some inconceivable means, the power of the engine 
could be applied directly to the balloon itself, and so the centre of 
effort be rendered coincident with the balloon’s centre of gravity, 
the case would be very little mended. ‘I'he balloon could be made 
to go through a few wild gyrations, but, owing to its globular 
shape, its propulsion in any steady, straightforward, horizontal 
course wonld still be impossible. It is useless, therefore, to dream 
that the air can ever be navigated by means of balloons. Balloons 


a machine weighing a ton to navigate the air by means of 
artificial wings. Supposing, therefore, that there were no 
other ground of objection to the artificial wing idea than this, 
before it can be carried into practice some engine must be 
invented which shall be so light that, with all the requisite appli- 


| ances,—including the wings, whatever food the engine may require, 


and the “car,” or other receptacle for passengers and cargo,—it 
shall not weigh more than one ton for every 2,UU0-horse power it 
can assert. ‘I'he wings, indeed, would necessarily be of such great 
weight that, for each ton which engine, car, and wings together 
might weigh, probably not more than a quarter of a ton would be 
available for the engiue, and even this allows nothing for passengers 
and cargo. I believe that no steam engine of 2,00U-horse power has yet 
been constructed which, with its boilers—the water in them—twelyo 
hours’consumption of coal, and water enough to replenish the boilers 
during twelve hours’ work, would not weigh, at least, 3U0 tons, or 
more than a thousand times the weight of au engine light enough to 
“solve the problem of aerial navigation,” on Vespertilio’s plans, 
even were a sufficiently light engine all that is required to do that. 





will never be able to do more than just carry a few p gers, or & 
few light loads of merchandise, in the direction, and at the speed, of 
whatever current may chance to be prevailing at the place and at 
the time at which the experiment is made. 

Seeing the utter hopelessness of the idea of navigating the air by 
means of balloons, Vespertilio, as so many others have done, came 
to the conclusion that if men are ever to accomplish aerial naviga- 
tion it must be by means of machinery constructed upon the model 
of the wings and attendant apparatus of “ flying animals.” Vesper- 
tillio’s favonrite flying animal” is the bat,—hence his choice of a 
signature; but as there is little essential differeuce between the 
principles which govern the flight of bats and those upon which 
the flight of birds is effected, and as birds are by far the pleasanter 
things of the two to write about, the latter are the only “ flying 
animals” that will/here be further spoken of. In Dr. Carpenter's 
“ Animal Physiology,” the means by which they raise themseives 
into the atmosphere, and sustain themselves in it, are thus 
described : “ The action of their wings is such that the 
air is struck with less force during the up-stroke than during 
the down-stroke; otherwise the. effect of the former. . would 
neutralise that of the latter. This is accomplished partly by 
the greater velocity of the down-stroke, as compared with the up- 
stroke, which causes the resistance of the air to be much greater in 
the former than in the latter. Butit is by the alteration of the 
surface of the wing, as it acts upon the air, that the chief difference 
is made; the arrangement of the great feathers being such that they 
strike the air with their flat side:, but present only their edges in 
rising.” Now, it has usually been supposed that almost the only 
difficulty in the way of the successful imitation of the flight of birds 
consists in the circumstance that the latter are able to move their 
wings with an immensely greater force than,—considered weight for 
weight and bulk for bulk,—either a man or a steam engine is 
capable of exerting. The Vespertilivus have assumed that a man 
could navigate the air by means of a machine provided with artificial 
wings, if he could only work these wings with a degree of force 
corresponding with that with which a bird works its wings; aud 
hence they have been constantly crying out thata source of 
motive power sufficiently lighter than the steam engine is all that 
they want in order to enable them to fly. I shall show below that 
this notion is an utterly mistaken one, but, assuming for the 
moment that it is sound, let us inquire how much lighter than the 
steam engine the motive power must be which would be requisite to 
enable a machine to raise itself into, sustain itself in, and propel 
itself through the atmosphere, by means of artificial wings. This is 
a branch of the subject which the Vespertilivs have never gone into, 
notwithstanding that the calculations may be very readily made. 
It is known, to begin with, that “ the swallow, when simply sustain- 
ing itself in the atmosphere, is obliged to use as much force, merely 
to prevent its fall,as would raise its own weight 20ft.in a 
second.” In estimating the ‘horse power” of steam engines 
the measure of the power of one horse is considered to be 
the ability to raise 33,000 pounds to the height of one 
foot in a minute. As 33,000 pounds are equal to about 
144 tons, it will come to the same thing, if, instead of re- 
garding one horse-power as the ability to lift 14} tons one 
foot per minute, we regard itas the ability to lilt one ton 
14}ft per minute, ‘I wenty-six feet in a second is at the rate of 
1,560ft. in a minute, and 14} into 1,560 goes very nearly 108 times. 
Consequently; to simply sustain in the atmospherd a machine con- 
structed npon the model of the swallow, and weighing, with all its 
cargo, just one ton, would require the exertion of a force equal to 
that of a steam engine of 108-horse power, even supposing that this 
machine were an exact reproduction of its model, as regards its 
form and the relative size, weight, and strength of all its parts, and 
that it were as perfectly constructed as the wonderful living 
orgauism it was designed to imitate. It is ‘quite clear, however,— 
to take the latter point first,—that it could not be thus perfec:ly 
constructed. Let it be constructed only one fourth as perfectly,—if 
ove may use such an expression with reference to a degree of per- 
fection which is infinite of its kind,—and it would be by far the 
most marvellous piece of mechanism that human skill ever con- 
trived. ‘This at once raises the required force to 432 horse power ; 
and even that would not be enough, inasmuch as the design of the 
model could not be imitated any more successfuly than its cou- 
struction. The artificial wings, for instance, could ouly be moved 
by means of “ levers of the second kind,”—a kiud of lever, of which 
a butcher's “steel-yard” affords the commonest example. Owing 
to the aerial machine having to be constructed of some material 
much heavier, in proportion to its bulk, than the bodies of birds are, 
while the superficial extent of the wings would have to be propor- 
tionate to the weight rather than to the bulk of the machine, the 
short arms of these levers would be obliged to be mach shorter, in 
proportion to the length of the long arms, than is the case with the 
levers which move the wings of birds. As whatever power was 
— to the artificial wings would have to be applied to the ends 
of the short arms of the levers in question, it would thus act at an 
enormous disadvantage, and that disadvantage would be very 
greatly increased by the impossibility of imitating to more than a 
very limited extent the beautiful arrangements which cause the 
wing of a bird te experience so much less resistance when moving 
upwards than when moving downwards. It is not merely, as 
quoted above, that “the arrangement of the large feathers is such 
that they strike the air with their flat sides, but present their edges 
in rising,” but all the feathers “are so placed with reference to each 
other that inthe upward stroke they tend to separate’and allow the 
air to pass bétween them, while in the dowawari stroke they are 
) d against each other so as to present to the air’ @n fsipervious 





to possess much liftiug power, must be very bulky, and must tnus 
present an immense surface on every side. Ask why a balloon 
canuot be propelled through the atmosphere—why it can have no 
motion commuuicated to it other than that of the current in which 
it is suypended—and the reply will usually be simply that its lifting 
power is so slight in proportion to its bulk that it is unable to take 
up either a sufficient number of men, or a machine sufficiently 
powerful to overcome the resistance opposed by the atmosphere to 
the motion through it of a body of such size; but surely a very little 
consideration will show that even when this reason shall have been 
done away with by the discovery of some engine for the supply of 
motive power a sufficient number of timeslighter than any at present 
known, balloons will still be as incapable of being propelled as they 
are now. For, let the engine supplying the motive power be how- 
ever light, the balloon could carry it nowhere but in its car; and 
thus the motive power, instead of being applied directly to the 
batloon itself could be applied only to a body suspended beneath the 
balloou. Power thus applied could not move the balloon until it 
had first moved the car; and the first result of its thus moving the 
car would be that the ropes connected the car with the balloon would 
be pulled out of the perpendicular, and made to take a direction pre- 
senting an angle of greater or less inclination to the earth’s surface. 
Should the eagine thus moving the car be powerful enough, not 
only to propel the car, and to ov @ the resist P ted 








expanse, aud thus to secure the greatest possible atflowhnt’of atmo- 
spheric resistance.” At the best, this arrang t cduld be imitated 
but very imperfectly, while the elasticity of the wing of the swallow 
could not be imitated at all in any artificial wings large enOtigh and 
strong enough-to evable them to sustaiu the amvant of atmospheric 
resistance which*they must*be able to sustain in order torlift and 
support a ton. Such wings must necessarily ‘be rigid ; and; more- 
over, must be very much heavier, in proportion to their size, than 
the wings of birds. It is certainly under the mark to say that all 
these disadvantages, acting together, would render it impossible for 
any artificial wings to be moved with foree enough to enable them 
to support a ton iu the atmosphere, except by a force at least four 
times yreater than would have been sufticient for this purpose 
could the wings and the apparatus for the application of power to 
them have been accurate imitations of those of the swallow, differiug 
from these only in being superior in size and inferior in excellence 
of construction. A winged charivt, weighing, with its contents, 
only oné ton, would thus require a force equal to the power of 
1,728 horses simply to sustain it in the atmosphere, after it had 
been raised theréinto by the exertion of a still greater force, and 
without propelling it an inch in any direction. Making allowance 
for the itional foree necessary, first to raise it into the atmosphere, 
and afterwards to propel it while sustained therein, 2,000-horse 








power may certainly be said to be the very least that would enable 


Improv ts conducive to lightness are constantly being made in 
steam engines; and other sources of motive power are being disco- 
vered, and will, doubtless, be rendered practically available in time. 
But if men are not to navigate the air until they can construct an 
engine which,while weighing only one quarter of a ton, shall be,able 
to put forth as much force as the paddle-engines of the Great East- 
ern can exert, the air will not be naviguted until long after the 
present generation shall have been gathered to its fathers. 

The exceeding lightness requisite in the engine which must move 
them is not, however, the only obstacle to the navigation of the air 
by means of artificial wings. There is, as hinted above, another 
difficulty in the way, aud one which would render such navigation im- 
practicable, on any exteusive scale, even if we had engines of 2,0u0- 
horse power weighing not even a quarter of a ton, but suppose we 
say only aquarter of an ounce. It consists simply in the circum- 
stance tliat, for an aerial machine, sustained by the motion of wings, 
to be able to support a ton, including its own weight, the wings of 
the machine must be of such enormons size that—so far, at least, as 
we at present know—there is no substance in nature strong enough 
to make levers with which to move them. Even, therefore, if we 
had an engiue which, while capable of putting forth any required 
amount of force, should weigh absolutely nothiug at all, the trans- 
port of passengers or merchandise by means of artificial wings would 
still be as impossible as it is at preseat. 

And yet man may navigate the air if he will, and as soon as he 
will. ‘l'o the question—* If by means neither of balloons nor of 
artificial wings, then by what means ?” I reply—* By imitating not 
the birds but the fishes.” 

The birds and the fishes constitute the only examples we have in 
nature of animals being able to sustain themselves in, and, at the 
same time, to propel themselves through, an element lighter than 
the heavier portions of their own bodies. We have seen by 
what means the birds do this, and that we cannot imitate them. In 
the case of the fishes the matter is managed in another way. Un- 
like the bird in flying the fish in swimming has no weight to bear, 
and so all tue exertion it needs to put forth is for the purpose of 
propelling itself. The greater portion of its flesh and bones is of as 
nearly as possible the same specific gravity as the element which it 
inhabits, and the excessof weight of the heavier portionsis balanced by 
means 0 a long narrow bag tilled with some gaseous body by many 
more times lighter than water, than hydrogen is lighter than atmo- 
spheric air. As a whule, the body of the fish is thus rendered of 
exactly the same weight as the quantity of water which it displaces, 
and itis, therefore, sustaioed in the water just as a balloon is 
sustained in the atmosphere,—and this too, at least to some extent, 
by exactly parallel means. For man to navigate the air, the 
machine by which he does so must have thus much in ¢common 
with the balloon,—it must be as self-buoyant in the element it is to 
travel through as a fish is in its element. ‘Therefore, although 
balloons cannot accomplish the navigation of the air, it can ba 
effected only by the aid of those light gases by means of which 
balloons are rendered buoyant. The object in view can only ba 
achieved by some method of applying the lifting power of the light 
gases more advantageously than this is done in the case of balloons. 
that method can ouly consist in an alteration of the form of the 
receptacles containing the gas. Instead of being spheroidal, they 
must be more or less tish-shaped; they must be flattened cylinders 
with paraboloidal ends. 

In order to show clearly, by a readily intelligible illustration, 
what influence this simple change of form would have, let us sup- 
pose a hundred balloons, all of exactly the same size, to be rauged 
in a row, like the carriages of a railway-train, and let the huodred 
balloous be all connected with, and so all assist to support, one long, 
narrow car. Such a train of balloous would represeut the proposed 
cyliuder suffivieatly nearly—especially as the “cylinder” would 
itself virtually consist of a number of distinct bags of gas connected 
together, the chief difference between it aud the train of balloons 
being that in it space would be economised, aud steadiuess of lifting 

wer and uniformity of motion secured, by there being no such 
interstices between the bags of gas composing it as there would in 
the case of the train of balivous. It is obvious that, to the motion 
through it, end-foremost, of the supposed train of balloons, the 
atmusphere would bs able* to oppose only the same amount of 
resistance as it would oppose to the motion through it of any one of 
the balluons singly. No more force, therefore, would be required to 
propel the train of balloons than would be required to propel a single 
balloon, but the train would beable to lift an engine for the supply of 
that force a hundred times heavier than the single balloon could lift. 
As the power of an engine increases much more rapidly than its 
weight, there could thus be applied to the propulsion of the train of 
balloous several hundred times more force than could be applied to 
the propulsion of any one of them by itself. 

I have said that the aerial cylinder which this article is written 
to suggest would consist, iu effcct, of a combination of a number of 
separate bags of gas. It would uever do to make it consist simply of 
one huge long narrow bag, because such a bag, if filled with a light 
gas and allowed to rise into the atmosphere, instead of floating 
horizoutally. as the cylinder must, in order to be available as a 
meaus of navigating the air, would float with its lougest axis 
vertical to the eartu’s surface. ‘luv prevent its doing that, the 
cylinder, when not actually composed of anumber of distinct bagscom- 
bined together, should be dividedinto a number of separate compart- 
meuts, or ceils, each of which should be higher than it was wide,— 
should be longer, that is to say, in the direction perpendicular to the 
longest axis of the cylinder as a wholo thau in the other direction. 
It will readily be seen that by this simple arrangement it would be 
secured that it should be impossible for the cylinder to float in any 
other way than horizontally. 

‘Phat such a cylinder could be propelled, and by such means for 
the supply of motive force as we have already at our command, is 
not a merely speculative opinion,—an enthusiastic conviction, which 
may or may not be well-founded. It rests on data which have 
long been established, and have been tested by actual experience 
thousands of times. It is based on the following established 
facts :— . 

Ist. The weight of acubic fuot of hydrogen is 36-5 grains, and 
that of a cubic foot of atmospheric air 523 grains. A cubic {vot of 
hydrogen will, therefore, sustain in the atmosphere a heavy body 
weighing 486°d grains, being the difference between itsown weight aud 
that of the volume of air which it displaces. There are 7,000 grains 
to the pound advoirdupois, aud 14:5 times 48675 is 7,05429. Con- 
sequently, 14} cubic feet of bydrogen will sustain a pound and 
5425 grains. 

2nd. A body moving through the atmosphere at the rate of one 





bd i as the circuwstance of the side of the train of 
ball omen bone a if flat surface, but a series of buiging pro- 
jections, might increase the hold of the atmosphere. In the case = 
cylinder of the kind 8 ted in the above article, holding a hun 
times as much gas as a balloon whose side should present just the same 
amount of surface as either end of the cylinder, the case would be exactly 
as stated in the text, 
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mile an hour, and presenting a flat surface for the atmosphere to act 
upon in opposing its motion, experiences a resistance of -v05 of a 
pound on every square foot of such surface, and this resistance 
increases as the square of the velocity. 

3rd. “ The resistance to motion through the atmosphere is greatly 
modified by the form of the moving body. The form that gives 
least resistance is nearly that of a parabola, or a form somewhat 
yesembling the breast of a duck or the head of a fish. The body 
should also taper backwards, like the body ofa fish.” The resistance 
to a paraboloid is one-third less than the resistance to a plain surface 
equal in extent to a section of the paraboloidal body, taken at its 
widest part. 

From these data, both the lifting power of a cylinder of any given 
dimeusions, and the resistance which the atmosphere would oppose 
to its motion, at any given speed, can be readily calculated. 

Let us suppose, then, a cylinder of the kind indicated to be 60ft. 
long, and to average 12ft. high, and 8ft. wide. Such a cylinder 
would contain 5,76" cubic feet, and the lifting power of that quantity 
of hydrogen would be 400 1b. Supposing the silk and whatever 
apparatus the cylinder was furnished with to weigh 260 lb.—in 
reality it need not weigh nearly so much,—there would still remain 
a lifting power sufficient to lift and sustain a man weighing ten 
stoues. A man of ordinary strength is able to lift 6.000 lb. to the 
height of one foot in & minute, when applying his ay gy 
fair mechanical advantagés. Five mites in an hour fs . ina 
minute, and 440 into 6,000 goes 144 times ; so that the strength of one 
man, applied under proper conditions, would be éuffictent to lift 
123 |b. 440ft. ina minute. A plain surface, moving through the air 
at we rate of 440ft. in a mirute, or five miles an hout, would expefi- 
ence a resisiauce of twenty-five times 005, or °125; of a pound on 
every square foot; and if the plane surface were equal in extent to 
the largest section of the proposed cylinder, it would thus experience 
a total resistance of 141b. In the case of the cylinder itself, 
owing to the paraboloidal form of its ends, the resistance would 
be a third less than this, reducing the total to 9 Ib. and one-third. 
Yo propel this cylinder at the rate five miles an hour would, 
therefore, require the exettion of a force capable of lifting 9} lb. 
440ft. ina minute, We have seen that a man of ordinary streugth 
could lift 13} Ib. 440ft. in a minute. Consequently, he could propel 
the cylinder, at the speed mentioned, with great ease. 

I venture, therefore, to repeat that we have already at our disposal 
the means of navigating the air. 





Messrs. Dupceon, of Millwall, aré building for the Adiniralty & 
small experimental vessel With twin screws. 


InePEcTION OF Mine8.=The of Mr. J. Dickinson (inapector 
of mines for the North and East Lancashire or Manchester district) 
for the year ended the 31st of December last states that the 
umber of fatal colliery accidents in the district during the year 
is62 was 56, aud the number of lives lost was 59. ‘Ten persons 
were killed by fire-damp explosions, 21 by falls of roofs, 14 by 
accidents in shafts, seven by “ miscellaneous accidents,” and seven 
by accideuts above ground, Of the accidents, nine were explo-ions 
of fire-damp, six were falls of coal in the mine, 14 falls of roof in 
the mine, one was the breaking of a shaft wire-rope, one was by the 
sufferer falliog part way down a shaft, three were by things falling 
(from part way down the shaft) upon the sufferers, one was an ex- 
plosion of gunpowder, two were caused by trams and tubs, and two 
were the bursting of builers on the surface. Compared with the 
previous year, there appears a decrease of 11 accidents and 23 deaths. 
‘Chere werealsv 26 non-fatal explosions of fire-camp (injuring 30 per- 
sons), and in four of these cases a collier underiooker or fireman was 
fined. Eleven other non-fatal accidents were explosions of blast and 
blasting powder, injuring 27 persons. There was also one non- 
fatal boiler explosion. Other non-fatal accidents, having only to be 
reported attended with what is considered “serious personal injury,” 
are not included in the return. Mr. Dickinson observes that the 
acts and special rules have continued to work satisfactorily ; the 
accidents and loss of life are at a low point, and the district has 
been free from any great accident. The explosions of fire-damp, 
although fewer than last year, have continued too numerous to be 
creditable to the management. Accidents take place which might 
be prevented if some person of expérience were appointed to 
manage the collieries. Mr. Dickinson has continued to issue 
circulars, pointing out the principal causes which had led to acci- 
deuts, to firms in the district and to underlookers of collieries, 
along with a notice requiring a cover to be placed overhead, except 
uuder certain exceptional circumstances, when lowering or raising 
persons in shafts; also a recommendation to use self-acting fences at 
the toy of the shafts. The recommendation has produced good effect. 
‘The fences,which were previously numerous, have been cousiderably 
increased in number, aud during the past year not a single accident 
has happened by auy person falling into a shaft, which the fence is 
intended to prevent ; whereas, in the preceding year, three fatal ac- 
cidents of the kind happened in this district, and in all the districts 
a total of 29 lives were so lost. The occurrence of three 
fatal boiler explosions at collieries in this district in one year is an 
uuusual circumstance, there having been only one for many years 
previously. The first and second boilers burst apparently from the 
pressures at which they were worked being too high. On the 28th 
section of the principal Act (23 and 24 Victoria, cap. 121), which 
requires the miner’s wages to be paid in money at an office which 
must be appointed for that purpose in the special rules, a decision has 
been given at the Manchester County Court (before Mr. A. Milne), 
in the case of “Rudd vy. Stanley.” The decision seems to the 
effect that, although full control is given to the miner, to 
obtain bis wages in money at the specified pay-oflice, it 
does not entitle him to recover as uupaid wages a sum 
which he has duly authorised to be paid to a shopkeeper, uncon- 
nected with the colliery, for provisions, The case is reported in 
the Manchester Examiner of Monday, April 7, 1862. The more 
general use of safety lamps for working with does not make so 
much progress as seems desirable. ‘There is great dislike to work 
exclusively with safety lamps. ‘The lamps are not so handy, and do 
not zive so good light as a candle, which prevents the workman 
getting on so well with his work. I[t is urged that when a man 
works wholly with the small light of a safety lamp it is very inju- 
rious to the eyes; that other accidents are more likely to happen. 
‘The objection of the workman is the principal obstacle, and it might 
seem tu be doing too much to have to force men to protect them- 
selves. But that is mt all; the safety of those who are willing to 
protect themselves is also involved. Some owners also object, and 
the case seems to be a mixed one, but by mutual concession Mr. 
Dickinson trusis that satisfactory arrangements can be made. 
Where safety lamps in this district have now for several years been 
iu regular use accidents seem to be fewer than where candles are used. 
‘Tbe miners, fiudiug they have not good light, apparently trust less 
to sight, and attend more to making things secure. For this dis- 
trict the inspector is satisfied that if safety lamps are to become in 
favour with the working classes it is indispensable that the lamp 
should give good light. At present this can only be had accompanied 
with the objectionable glass at the illuminating part, but as 
this ubjection is counterbalanced by 80 many advantages, and such 
glass lamps being secure under ordinary usage, it should not be 
tbg barrier to prevent the general use of such a desirable precaution 
against fire damp. During the year an unusually large number of 
representatious of danger reached the inspector. Some of the re- 
preseutations were sent by parties interested, and others came 
casually. In ove such casual instance, showing how indifferent 
Iuluers someiimes are to their own safety, the colliery (Fulledge, 
Wuich has siuce been stopped) proved to be ready for a general 
explosion. At three other collieries, where the interested parties 
couiplaived, the neglect appeared inexcusable, and proceedings were 
laken for the penaities. ‘Che miners have a ready means ol having 
danger removed. “ tis requisite,” says Mr. Dickiuson, “ that they 
Suvould send intimation of the danger to the inspector, otherwise 
there is very little chance of its coming under his notice before an 

dent has h d.”—Manchester Examiner and Times, Sept. 8. 
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LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








BOILER EXPLOSIONS. 


Siz,—The experiment given by the Astronomer Royal, sti 
that 22 cubic feet of water, at a temperature of 307°5 deg., had 
reduced to 19-25 cubic feet by allowing ft to evaporate until covléd 
to 212 deg., namely, the pressure from 75 Ib. to 14°7 Ib., fe- 
quires correcting for variation in decrease of temperatute, 
The weight of a cubic foot of watef &t 212 deg. is 60 1b., and it will 
expand °0002654 of its volume for @#th additional degree of heat ft 
receives, making a cubic foot of Water at 307°5 deg. weigh only 
58°17 lb. hence the weight of water fn the boiler would be 
58°17 X 22 = 127974 1b, and the Weight remaining in the boiler, 
after evaporation, 19°25 X 60 = 1155)b., and 

1279-74 ‘ 
127974 — 1188 = 19°26, 


or less than a tenth part of the wate left the boiler in the shapé of 
st@am. 


Ty the following investigation somé time ago:— 
® = the weight in pounds of watet before evaporation. 
1 = the weight in pounds of water after evaporation. 
t; = the temperature of the water before évaporation. 
t, = the temperature of the water and steam after evaporation. 
p = any pressure, ic pounds per equaré inth, including the 
atmosphere. 
pi = pressure, pounds per square inch, corresponding to the 
temperature ¢,. 
hz sure corresponding to temperature ty, 
d = 1091-7 — -6£5 (¢, — 32 deg.) the latent heat of stéant 
Then, w,/ is the units of heat required to convert the water ®, ffito 
steam from % at t, and w, ¢, the units of heat in the water w, before 
it receives any heat to convert it into steam. 
The units of heat in the steam whos weight is w) are 
wl + wt, . . . . . . 1 
The units of heat .) the water that remains are 
w— w)) ty ° ° ° e ’ 
The units of heat in the water w at temperatite ¢, before evapo- 
ration, are 


Hien wh . ° . . . (3) 
®, i th —w, ty = wt). 
ed i m4 w; to + (w — wv) w 


— ==) se» « 
And whén w = 60, 1 = 3075 deg., t, = 212 dég., 2 as above, We 


have 
_ 603075 — 212) 

966 6 
and 60 + 5-93 = 10-11, giving less than a tenth of the water, which 
agrees very closely with the experiment given by the Astronomer 
Royal, after being rectified for change of volume. 

Now, let the volume of 1 1b. of steam in cubic feet, at any tem - 
ture ¢,, be represented by V, and the volume to which the wéight of 
water w, would expand in becoming steam of the temperature & by 


w, = 5°93 pounds, 


Vi, then 
wV=Vi ‘ . ° - () 
And it may be shown that 
330°36 
= pe (6) 
Hence, 
330°36 w = 
V,= oar (7) 


If we now integrate Vi between the limits p:, ps, we get for lb. 
per square inch, 


ee 3 
us f™ Vidp=144x 330860, Jp, "ap 
pr P: 
= 144 x 330-86 w,. esc «Saale (8) 
Uo 
= 566245 foot-pound. 
This is the absolute work of the steam expanding from 1 éubic 
foot of water, of 60 lb. in weight. 
The volume of 1 Ib. of steam, at 212 deg. and a re of 14:7 Ib. 
per square inch, is 2636 cubic feet, and by w, = 5:93 1b.; therefore, 
V, = 5-93 X 26°36 = 156-314 cubic feet. 
The resistance to the flow of the steam by the atmospheric pres- 
sure of 14:7 lb. per square inch, or 2116°8 Ib. per square foot, is 
21168 X 166:314 = 330878 foot-pounds, 
and 566245 — 330878 = 235868 foot-pounds, 
as the work of the steam against any obstacle opposing it in the 
atmosphere. 
The work here arrived at is equal to about 1°6 lb. of gunpowder, 
according to Dupont. Tomas Batowrny, 
Bury, Lancashire, September 9, 1863. 





HEAT AND STEAM. 


Str,—A few remarks by a practical engineer upon Charles Wye 
Williams’ celebrated work “ On Heat and Steam” may not be con- 
sidered out of time or place in the columns of the London ENGINEER 
when it is urged, as au apology for their lateness, the great distance 
from the point of publication, and the difficulty in procuring new 
works with despatch in this distant country. 

The great objects sought to be established in this treatise are, 
firstly, that waver cannot be heated, and as a consequence, secondly, 
that water cannot condense steam. Such sweeping declarations as 
these must necessarily call forth much argument from the supporters 
of the theories assailed. The purpose of this is, however, mainly to 
see how Mr. Williams has carried out his own views. 

After making the broad assertion that water cannot be heated, oné 
would be at a loss to understand why he continues to speak of it as 
if it could, as note the following. Speaking of the rapidity of vapo- 
risatiun, on page 5, he states “that being solely determined by the 
rate at which heat is absorbed by the liquid.” On page 8 he is of 
opinion that “a rigid inquiry into the process of the wnion of heat 
with liquids becomes necessary.” Section 3, page 17, begins— 
“ Before proceeding with the details of further processes in connec- 
tion with the communication of heat to water,” &. On page 48 he 
goes on to say, “As water, or its constituent particles, cannot 
undergo any change, physical or dynamical, without some sufficient 
cause, liquid particles at the temperature of 32 deg. must continue 
at 32 deg. until they have each received their equivalents of heat, by 
which they lose their status of liquidity ; they are then, however, 
no longer liquid atoms—they are absolute atoms of vapour. On 
what grounds, then, can we say that liquid atoms are heated, or 
expanded, and still retain their liquid form and properties?” The 
grounds seem to be precisely as he here states “ until they have each 
received their equivalents of heat by which they lose their status of 
liquidity.” Of course, they are no longer liquid atoms after they 
are converted into atoms of vepour! but by what mysterious means 
do they lose their status of liquidity aud become atoms of vapour ? 
They cannot flash from the one to the other without any grauation, 
as he acknow.edges, in Section 12, page 173, on boiler expiosions— 
“ The sudden flashing of water into steam, which means the sudden 
conversion of liquid into vapour, is opposed to all known ideas of the 
nature of matter in the liquid state.” And again, page 189—* T'o 
suppose an instantaneous couversion of the water into steam «vould 
be to suppose the instantaneous conversion of uttraction into repul- 
sion, aud that without any legitimate cause.” As a consequence, 





then, the conversion must be gradual, and the particles of water 
from which the steam is about to be made should necessarily be 


rather warm just before receiving the last dose of equivalent heat. 
On page 63 he observes—“ The requisite equivalents of latent and 


| sensible heat, being absorbed by, associated with, or united to, the liquid 


atoms, its conversion into one of vapour is complete.” Here he is 
evidently in great doubt as to the proper term to use; the meaning 
of absorbed by, associated with, awd unhed to, are, however, generally 
understood; why not coin & new Word, like “ magnitised ?” 

On 111 is quoted" When & quantity of water is heated 
ge above the boiling point, in a digester, if a hole be 

the steam rustres ont with iots violence, and the heat 
the water is reduced p Nyt A os tae Sent te the 
iling temperature.” On page aftgued—“If the steam 
pf OR, FB away tho 
éxcbss of heat, it eaves us ih the dark a8 to the means by which the 
heat said to be in the water was 60 reduced a8 to lower the tempera- 
ture to the boiling point.” When it is remembered no one ever said 
there Was above 212 deg. in botling Water exposed to the atmo- 
sphere, it eaves in the dark only those Who feist upon going into 
it. Again, page 182—“Steam may aliost instantaneously be dis- 
charged from the water, and the tempetatite as instantly reduced 
to 212 deg., the satuating point; whereas méFe heat, supposing it 
had been absorbed by the water, could NOt possibly be so disposed 
of. This single fact should be conclusive on the subject.” Uufor- 
tunately, however, mere heat is not so disposed of, as shown 
by the tempétaturs invariably arrested at 212 deg. According 
to this theory, Why the heated steam remain in the water at 
all in such an event? What has become of its levity that it should 
remain an unfestrained ? : 
strangést part of the story is, however, how the particles of 
water manage to keep cool, surrounded by particles of vapour 
intensely heated ? this being particularly “ opposed to all kuown 
ideas of the nature of matter. 

In the case of the 6%: oh board the Great Eastern, page 185, 
Will be found the folto ry beg ohtry remarkable statement :—* Lt 
fé also to be obse¥ved that injury sustained by so many persons 
afose, nut from Gontadt with mete steam, but With water, charged, as 
every inch of ft with sath an excess of steam us almost to give 
it the character of liquid fire.” After so much labour tw upset the 
received theory that Watér can be heated, he finally capsizes his own, 
in the most uncalled-for manter, by nee tte J it may be 
heated “as almost to give it the cha of liquid fire” —slightly 

ing ahead of his more moderate pro’ . ‘Lo have established 
is theory he should have said that thé fit sustained by so many 
persons arose, not from contact with mere seam, but with water, 
charged, as e inch of it was, with such an excess of cold as 
almost to give it the character of liquid ive. 

In rd to thé second enuneiation, that water cannot condense 
steam, he proceeds on 124—" 14, indeed, Water coul | convert 
vapour fito the liquid stave by abstracting its heat, the inevitable 
result must be could never de formed, or, at least, have 
any dynamic thoment the first atom of the liquid was 
coveted into oné of vapour, by the heat, it Would a8 justantaneously 
be reconberted ty the mast of twoater surrounding @.” How singularly 
perverted this is. It would all be true enough ff, accoriing w his 
own theory, the water remained cold. No oné but himself, however, 
argues that it does; on the contraty, it is beenwse the water, be~ 
coming heated, permits the stem to remain in contact with it. On 

fst ho establishes an imaginary point from the fact that a 
small jet of steam discharged into a comparatively large body of 
water is capable of almost instantly raising the whole to 212 deg. 
At the same timé, what becomes of the other fact, that a large jet of 
steam ped cubic inches) discharged into @ comparatively small 
body of water (5 cubic inches) is capablé of almost instantly lower- 
ing the whole to 100 deg., as done in the condenser of a steam 
engine? If the latter is as true as thé Vacuum gauge demonstrates, 
the small jét of steam he speaks of would require to be slightly 
magnified. 

‘The evidence he brings to show that water will not condense 
steam is illustrated on page 141, showing a boiler and three coppers 

partly filled with water at 60 deg through the mass of which steam 
_ the boiler is discharged, Here the correctness of his theory is 
attempted to be proved by the fact of the steam, after heating all 
the water in the coppers to the boiling point, triumphantly issuing 
in full foree from the last. He says, “If steam could have been 
annihilated, or converted into the liquid form, by the agency of 
cold water, it would have taken place in the first vessel. Nothing 
of the kind, however, occurred.” Of course not! But, as he goes on 
to state, “So soon as that vessel obtained its saturating quantity 
(212 deg.) it passed into the cold water in the second, and so on to the 
third.” A singularly useless experiment this; he might have ascer- 
tained it all simply visiting any of those many manufactories 
where boiling rd effected by steam. i. . 

On page 109 he states, “Air is a positive refrigerator and con- 
ductor of heat, whereas we have no reliable grounds for saying that 
a liquid is the former, and we know it is not the latter.” If Mr, 
Williams will try the simple experiment of plunging into a cold 
water bath on a winter's morning, he will probably have decidedly 
reliable grounds for saying that a liquid is a particularly positive 
refrigerator. If he doubts the virtue of water as even a refrige- 
rator, how can he consistently recommend surface condensation by 
its application to the outside of a condenser? as see page 130, What 
can e gained from it, whichever way it is applied, if it cannot take 
up heat or impart cold? . 

A piece of red-hot iron placed in a body of cold water has its heat 
more rapidly extracted than would have been done by the outside 
air. If the latter is known to be a positive refrigerator, what can 
be said, then, of the former? And as it would appear from this 
water can absorb heat, why should steam, particularly, be made an 
individual exception? Nature's laws being generally considered uni- 
form. 

On page 122 he points out the excellent joke of some one who 
stated, “ That the vacuum formed by the assumed anuibilation of 
the steam may even be tvo good.” Even so! The vacuum guin is 
not considered commensurate to the extra work throwa upon the 
air pump by an excess of injection water. , 

Reviewing these questions, then, it may be asked, If water cannot 
be heated, by what mysterious means does the heat affect it to cause 
it to change into steam? And if “ Water having no direct action or 
influence in producing the condensation of the steam, or faking up us 
heat,” how is the temperature reduced from, say, 218 deg. to 1u0 deg. 
in the condenser of a steam engine (surface or jet) if the injection 
water has no direct action in bringing about the result? Lt would 
appear, however, to have some kind of an indirect action, because 
the engine will not operate if it is shut off, and, in defiance 
of Mr. Williams’ theory, begins to thump and make all kinds of 
dreadful noises, loudly calling for water, and at last obstinately 
refuses to proceed further without it. Great caution must be used in 
administering it again, so eager is it for something to quench its 
heat. Ultanately it may come all right, as @ glauce at the vacuum 
gauge will attest. It must be acknowledged in this case that water, 
somehow or another, does take up the heat of steam—there is no 
denying that fact; the heat of the steam cannot be got rid of without 
it, and is satisfactorily ov when it is applied. ‘This looks 
very like water being capable of taking up heat, which being 

dmitted, it y follows that water can be heatd, aud that 
water can condense steam. 

Valparaiso, July 4th, 1868. 








WuuiaM M, Henperson. 








New American Rirtep Gon, — It is stated that the Ferris gun, a 
newly-invented weapon, gave @ 6 of 2 200ft, per second to its 
shot, as measured by the electrobalist at West Point. The gun was 
tried in the presence of numerous officers of high standing in the 
army. The highest velocity ever obtained before was with a Parrott 
gun, the speed of the projectile from which was 1,s00/t. per second, 
The Ferns gun obta ned its high velocity frou the quantity of 
powder burned in it, which is, in a 1j-in. bore, 24 ounces, while the 
shot weighs 40 ounces—rather more than half the weight of the 
shot. At this rate the 100-pounder would require 6v Ib. of ae 
and the 200-pounder nearly 10v lb,—a fearful charge, certainly. 
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Tue nature of this invention, by James Holt, of Oldham, consists 
in admitting steam to the cotton or other fibrous substances during 
the time that it is being operated upon by the willow or opener. 
A willow or opener of the ordinary construction is used, and a jet of 
steam is introduced between the inside of the casing and the ex- 
terior of the drum or beater, or in any other convenient situation. | 
The pipe for supplying the steam is furnished with a tap, which is 
closed when the door in the casing has been opened to discharge the 
cotton or other fibrous substances. By the introduction of steam 
during the operation of willowing or opening the fibrous substances 
are opened and cleansed more effectually than heretofore. 

Fig. 1 is a side elevation of a willow of the ordinary construction, 
to which the improvements are applied; Fig. 2 is a front view, 
shown _ in section; Figs. 3 and 4 are detached views, on an | 
enlarged scale, of parts. 

a is the framing of the machine; 6 the drum or beater, which is 
provided below with a grid c, part of which is formed by the door 
c!; dis a fan for removing the dust from the interior of the case 
in which the drum revolves; the parts above enumerated are made 
in the usual manner. ‘To the axle of the drum 0 is fixed a pulley d', 
which, by means of a strap, gives motion to the speed pulleys e ; to 
the axle e! of the pulleys e is fixed a worm gearing into the worm 
wheel f, fixed to the shaft '; to the right hand end of this shaft is 
fixed the cam g, seen best in Fig. 4, which acts on a stud in the 
lever h, to which is jointed the lower end of the link i, the upper 
end of which is jointed to the lever 7 of the valve &, which admits 
steam to the double perforated pipe /, shown in Fig. 2. The pipe 
2 is made double, to prevent the escape of condensed steam or 
water on to the fibrous substances; the perforatioas in the outer 
pipe are at the cpposite side to the perforations in the inner pipe, 
therefore the steam bas to go round the inner pipe while the water 
is collected within the outer pipe. The shaft / is held horizontal 
by the stud m in the lever m', whose fulcrum is at m? (see 
Fig. 3) and by the dise /? acting on the stud n projecting from 
a bracket fixed to the frame side. To the left-hand end of the 
shaft f! is fixed the crank /3, which acts on the adjustable piece 
0, fixed to the catch bar o', by which the grid door c' is held up, as 
shown in Fig. 2. 

The mode of operation is as follows :—The illustration represents | 
the various parts in the positions they occupy when the grid door c! 
is closed, and when the steam is being admitted through the pipe Z 
to the space between the casing and the drum; the worm wheel fis 
now in gear with the worm on the axle e!, and it continues to 
revolve until the highest point of the cam g has passed beyond the 
stud in the lever A, which then drops and shuts the valve &, thus 
shutting off the steam in the pipe /; immediately after this the | 
crank 7%, acting on the piece 0, unlatcbes the catch bar o!, and | 
liberates the grid door c', which then descends into the position | 
shown by dots in Fig. 1. While the grid door is descending the | 
notch in the disc f? comes opposite the stud x, and allows that end of | 
the shaft f? to drop until the worm wheel 7 is out of gear with the | 
worm on the axle e'; the shaft /! then ceases to revolve. The | 
fibrous material that nas been willowed is then taken from the 
machine, and a fresh supply is introduced through the grid door c', 
which in closing raises the end of the lever m!, thus causing the 
stud m to raise the shaft s!, until itis again in a horizontal position; 
the worm wheel / is thus brought into gear with the worm on the 
axle e'; the shaft 7 is thus again set in motion, and the operations | 
are then repeated as before. When the shaft /! has performed part 
of its revolution, the cam g acting on the lever A gradually opens the | 
tap & to admit steam. 




















| 
THE LONDON ASSOCIATION OF FOREMEN | 
ENGINEEKS. 

Ar the monthly meeting of this society, held on Saturday, the 
5th inst., at 35, St. Swithin's-lane, City, Mr. A. A. Gettliffe read a 
paper on “An Apparatus for Preventing the Explosions of Steam | 
Boilers and Accidents ou Railways.” After explaining the mode by | 
which the apparatus in question, which was the invention of M. 
Auguste Achard, C.E., of Paris, effected a constant feed in the 
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action in reference to railway trains. By a combination of electrical 
and mechanical agents he maintained that it was quite possible to 
bring a rapidly moving train to a speedy standstill. In order to 
accomplish this there should be fixed on one of the axles of the 
engine a cam of an eccentric form. A lever turaing freely ona 
spindle was made, by means of a spring, to press against the cam. 
The lever was composed of two arms, united to each other at a 
certain distance by cross pieces, or embracing a ratchet wheel; the 
wheel was acted upon by a click attached to the horizontal lever. 
At tho extremity of the lever, and on the opposite side of the axle, 
were jointed two soft iron plates or slides ; these, in sliding, as they 
were compelled to do by the eccentric motion of the cam, press con- 
stantly against the poles of two electric coils. A battery placed on 
the train furnishes, by means of electric wires connecting the car- 
riages to each other, a current capable of keeping the two coils in 
action. On the spindle which carried the ratchet wheel was fitted 
also a loose socket or boss, forming a clutch box, capable 
of engaging itself to the right or left by means of teeth, 
so arranged that when the clutch unlocks itself on one side it 
locks itself on the other, and is hence continually in gear on one 
side or the other. A strong chain affixed to the boss of this 
clutch is also fastened to the longer arm of the lever on the ordinary 
brake-shaft, and the operation of the apparatus was as follows :— 
When the electric current from the battery traverses the wires of 
the two coils, it establishes a forcible cohesion between the four poles 
and the two soft iron slides. If the carriage is in motion the cam 
presses the long arm of the lever, and causes the two slides to move 
downwarés, notwithstanding the great resistance which the adhesion 


offers. As soon as the lever has arrived at its extreme limit of | 


travel, the cam of course no longer acts upon it, the spring only 
tending to press the lever against the cam. ‘I'he adhesion, however, 
between the four poles and the two slides is sufficiently strong to 
annul the effect of the spring. Hence, it follows that the two coils, 
which form an electric magnet, hold the horizontal lever suspended 
above the highest point of the stroke of the cam, and consequently 
the cam turns without imparting any movement to the lever. All the 
mechanism, therefore, remains at rest so long as the current circu- 
lates through the electro-magnet. 

When it is required to apply the brakes the electric current must 
be broken. The adhesion of the slides at once ceases, the spring 
presses the lever against the cam, which imparts to it an alternative 
and reciprocating motion. In consequence of this motion the click 
turns the ratchet wheel, and with it the boss, or clutch box. The 
chain winding on the said boss acts on the brake lever, and thus 
causes the ordinary brake blocks to press more and more upon the 
circumferences of the wheels of the carriages, until they cease to 
turn. Thus, the complete locking of the wheels is effected by the 
simple breaking or interrupting of the electric current. 

To effect the unlocking of the wheels it is only necessary to dis- 
engage the clutch on one side and engage it on the other by means of 
a handle and simple mechanical contrivance for the purpose. As 
the spaces on the sliding clutch and the fixed pieces are about three 
times the width of the teeth, it follows that there is a recoil move- 


| ment at each movement of the clutch from right to left or from | 


left to right. Thus the chain is unwound in a similar degree, and 
in three or four strokes it is completely slackened, the brake blocks 
recede, and the wheels turn freely. 

It will be seen that the unlocking is performed by hand, while the 
locking is effected by electricity. It is thus a compound brake 
system. ‘The same effects—the locking and unlocking—may be 
produced without the aid of electricity. By means of a quick- 
threaded screw, pressure may be applied to the spring, so as to 
withdraw its force from the lever or the eccentric. Thus the lever 


| would be held out of the reach of the cam, and the mechanism remain 


at rest. When the brakes were to be applied the screw would be 
turned backwards ; the spring would thus be released, and press the 
lever against the cam, which, giving motion to it (the lever), 
would cause the brake blocks to act upon the wheels as before. 

As a rule, the principal brake ought to be placed upon the last 
carriage of a train, as in this position it answers, at the same time, 
as au ordinary brake anda self-acting brake in case of accident. 
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| placed upon this last carriage, which, ordinarily, is a luggage wagon. 

Two small ropes or wires of copper or zinc are fixed under the 
| wooden frame of each carriage composing the train, and the extre- 
| mities of these wires are furnished with hooks and eyes on spring 
swivels; and the metallics connected together, end to end, like the 
safety chains, allow of the circulation of the electric current from 
one end of the train to the other. “Contact breakers” in any 
carriage containing an official or guard, and especially on the 
tender, within reach of the engine-driver, who may thus, by inter- 
rupting the current, apply the brakes with the utmost rapidity. 
The unlocking, as has been shown, may be effected by the brake 
handle placed on the last carriage. 

From its very construction it will be evident, said the reader of 
the paper, that this brake apparatus becomes automatic in case 
of accident. For example, it would be evident that, should the 
coupling irons or any of the draw gear break, the conducting wires 
would be broken also, and the current interrupted. ‘The brakes 
would then apply themselves immediately, and check the detached 
| portions of the train. Mr. Gettliffe next explained an electrical 
| alarum, communicated in conjunction with the “ Embrayage Elec- 
trique,” as M. Achard had christened his invention, and read testi- 
monials, to the efficiency of the whole, from eminent French 
evgineers and men of science. Oe ass 

Enough has probably been given of the contents of Mr. Gettliffe’s 
elaborate communication to the Foremen Engineers to show the im- 
portance of the subject of it. A short discussion, shared in by Messrs. 
Ives, Briggs, M. Jones, and Bragg, followed; and the chairman 
(Mr. Joseph Newton, of H.M. Mint),in proposing a vote of thanks to 
the reader, took occasion to express his satisfaction with the manner 
| in which that gentleman had acquitted himself. He believed that 
electricity was destined to become the universal handmaiden to me- 
chanical science, and thought that the time had come when its 
| phenomena should be closely studied by mechanical men. ‘The vote 
| of thanks then passed, Mr. Gettliffe returned thanks, and soon after- 
wards the very numerous assembly dispersed. 











Raitway Passencers.—The proportion of the gross passenger re- 
ceipts derived from first class railway passengers in England aud 
| Wales in 1862 was 27°40 per cent.; trom second-class, 34 34 per 
| cent.; from third class and Parliamentary, 35°76 per cevt. ; and 
from season-ticket holders, 2-50 percent. In 1861 the corresponding 
proportions were 26-90 per cent., 35°09 per cent., 35°55 per cent., and 
| 2-46 per cent. respectively, so that a falling-off occurred under the 
| head of second class. In Scotland, first class passengers contributed 
| 25°50 per cent. of the passenger receipts; second class, 15 09 per 
cent.; third class, 56°94 per cent.; and season-ticket holders, 2-44 
| per cent. In 1861 the corresponding proportious were, 25°97 per 
| cent., 16°73 per cent., 54°87 per cent., and 2°43 per cent. respectively. 
| ‘The decided increase in the third class receipts and the depression 

in the other traffic departments will not escape attention. ‘lhe same 

result is observable with regard to Ireland, where in 1862 first-class 
| passengers produced 25°20 per cent. of the gross passenger receipts; 
second class, 38°85 per cent. ; third class, 3862 per cent.; and season- 
ticket holders, 2°33 per cent.; the corresponding proportions in 1861 
| being 25°76 per cent., 34°77 per cent., 37°15 per cent., and 2 29 per cent. 
| respectively. ‘To sum up these results for the whole United King- 
| dom, it may be added that in 1862 first class passengers produced 
| 27 10 per cent. of the gross passenger receipts against 26°75 percent. 
in 1861, showing an increase last year of 0°35 per cent. ; second class 
| passengers, 32°68 per cent. against 33°47 per cent. in 1861, showing 
| a decrease of U-79 per cent; third class passengers, 37°73 per cent, 
| against 57°33 per cent. in 1861, showing an increase of U'4U per 
cent. ; and season-ticket holders, 2-49 per cent., against 2°40 per cent. 
in 1861, showing an increase of 0-04 percept. ‘Ihe totals to which 
these proportions refer were as follow :—First class passengers, 
£3,332,380 in 1862, against £3,143,256 in 1861; second class, 
| £4,018,221 in 1862, against £3,933, 119 in 1861; third class, £4,639,250 
in 1862, against £4,386,70U in 1861; and season-ticket holders, 
£305,422 in 1862, against £287,828 in 1861. These totals show in- 
creases last year of 6°01 per cent., 2°16 per cent., 5°75 per cent., and 


boilers of stationary engines, the author proceeded to describe its | ‘I'he electric pile, composed of three or four Daniell pairs, may be ' 6°11 per cent. respectively. 
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TO CORRESPONDENTS. 

Norice.—A SprciaAL EpITIoN of THE ENGINEER #s 
published for FoRe1GN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 


H.—Received 

W. U.— We shall bear your suggestions in mind. 

C. W. H. (Vukinfield).— We can only refer you to the specification. 

7. E. D. P.—Thanks, We hare forwarded your letter to the patentee. 

S. J.C. (Reading).— We are unable to give you Mr. H rrison's aidress. 
Aupua.—Messrs Lockwood, of Stationers’ Hall Court, publish such a work. 
PatTent.—The sale might not amount to a ** publication.” The point is a close 


one. 

InquirER (Reading).—Address the Secretary of the Institution, 25, Great 
George-street, Westminster. 

I. B. and Co, (Sheftield).— We are unable to give you any information upon 
the subject beyond that quoted. 

INQUIRER.— We know of no* formula” for calculating the strength of pistons, 
nor dowe suppose there are anu engineers who employ one for the purpose, 

Avnouta. - Js not Brown and Main's book what you requive? As for applica- 
tions for a berth in the nary, you should address only the ** Secretary of the 
Admiralty, Whitehall.” 

Locomorive.—Burn's Book of Far Implements and Machinery is what you 
regucre. The sinall-vheeled engine would hare small cylind:rs and be 
altogether lighter for the same aw tual work, and we do not think its repairs 
would be as much as those of a lurge-whee et engine. 

AmaTeEUR.~ Tukine the flval pressure of the air at 10 atmospheres. and 
supposmig you wish to frrce va 150 cub-c Jeet per minute at that pressure, 
you would hive to desl with 1,500 cubic seet of air of ordinary density. 
With a speed pon your air pump piston of 200/t. per minute, you would 
require a piston of & square seet area, or, sav, dlia. in divmeter. With 
the best application of power, about 500 indicated horse-power would be the 
least with which you could do the work. Yuu could not keep your air pump 
cool by immersing it in water. 





FIRE-CLAY. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me any information as to the real 
merits of plumbago (blacklead) pots, or why they are preferred for smelt- 
ing? How does the plumbago act? Does it simply keep the clay open, 80 
that it contracts and expands more readily? The idea is weil worth mature 
consideration by such societies as the Royal Society. Can there be a substi- 
tute found for blackiead—say charcoal powdered? If any one has effected 
great improvements in this subject 1 beg his kind advice. 


Bute-rvad, Cardiff, Sept., 1863. Coun McKenzig Dick. 





FORGING AND DRILLING. 
(To the Editor of The Engineer.) 

Sir,—In hydrostatic forging machines, where the ram works upwards 
instead of downwards, as in Mr. Bessemer’s, the metal to be forged has to 
rest on the ram, and, consequently, rises and falls with it at every pressing. 
Would not this be an objection in forging a heavy piece of metal? If so, I 
ome means would be employed to keep the forging up to the inverted 
anvil? 

In boring a half-inch hole in metal with a drilling machine, the drill 
making, say, fifty revolutions per minute, can you tell me what would be 
about the pressure—applied direct, without the intervention of a lever—~ 
requisite to keep the drill up to its work ? z A. 

Sheffield, 8th September, 1863. 
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FAST VESSELS OF WAR. 


Our own Government can, unquestionably, command 
“the best of everything.” In steam vessels, especially, it 
can have capacity, strength, power, and excellence of ma- 
terial and construction in a greater degree than any other 
Government on the globe. Why, therefore, can it not, or 
rather, does it not, possess the swiftest vessels of war? 
We are not contiusting our Warrior and our Ariadne with 
the French, or the Russian, or the American frigates, for 
if we only compare what we have with what other nations 
can bring against us, as strictly fighting ships, we have an 
advantage already. But it is notorious that, as a class, all 
our line-of-battle ships are very slow, and that our fastest 
frigates are eclipsed in speed by commercial steamships. 
‘There is not a single vessel in the navy that could chase 
the Scotia or the Persia the whole way across the Atlantic, 
and, at the same time, both these vessels, even when under 
full way, could be easily cireumnavigated by the Holyhead 
and Kingstown steamers. Her Majesty’s Yacht has long 
been the fastest of all the vessels under the care of the Ad- 
miralty, and it still ranks among the swiftest of sea-going 
steamers of any class. Yet, while all would desire that our 
Queen should possess the fleetest of the fleet for her own use, 
none can deny that the exigencies of war require far greater 
celerity of communication than any possible incident of 
peace—even that of a royal progress. Why, in fact, 
should we not have steamships that could scour the sea on 
hostile errands at the rate of 20 miles an hour? We 
have seen what the Alabama can do. Suppose that, at this 
moment, she were wreaking destruction upon British com- 
merce,—a commerce which dots every distant sea, as well 
as our own waters,—what have we in our ownnavy where- 
with we could compass the capture of that single ship? She 
can out-steam anything we have yet contrived for the pur- 
poses of war. With plenty of sea room she might go on 
for years, burning and sinking British ships all over the 
world. ‘The Alabama, we need hardly say, is a British- 
built ship; but, so far as that goes, a hundred Alabamas 
might be turned out from the dockyards or private ship- 
buuding yards of any other nation. 

We are constantly exposed to war, and as constantl 
preparing for attack or defence. So certain as war shall 
come,—unwelcome as its coming may be,—so certain will 
fast steam vesscls be priceless in our service. We may 





impress swift commercial steamers, but they will not serve 
us in war, except only to maintain our communications. 
The Persia, the Scotia, the Holyhead boats, and none of 
our despatch vessels, could survive a broadside. They 
cannot, either, carry armour. They could, all of them, 
escape hostile cannon until cannon be mounted on war 
vessels as fleet as themselves ; but no one of them could 
serve the purposes of attack, except as against slow-going 
merchantmen. 

That comparative invulnerability can be reconciled with 
high speed on the sea is beyond question. The whole pro- 
blem, at most, lies in that of engine power, and in that 
further problem of marine engine economy. As for engine 
power, it is true that, in the days of those monsters of 
marine machinery—side lever engines—the introduction 
of a greater “nominal” power was often attended 
with a positive loss in speed, the very weight of 
the added “power” neutralising its own efforts in 
propelling the ship. But this need no longer be 
the case. An 800-horse engine undoubtedly weighs more 
than one of half the power, and by so much increases the 
displacement of the ship in which it is fitted; but the 
double power should compensate, three-fold at least, fer 
the additional displacement. If 400-horse engines can | 
drive a ship at 10 knots, engines of twice the power ought 
to carry it at 12 at least. ‘The constant resistance to the 
motion of a vessel in tiie water increases as the square of | 
the speed, and the hourly power required to overcome it | 
as the cube of the speed. Increased engine power requires | 
an increased consumption of fuel, and the very weight of | 
the fuel which it would be necessary to carry with engines 
of great power in full work would, no doubt, weigh down 
alarge ship. But here we have a fact of prime conse- | 
quence, and it is this:—By enlarging our ships we may | 
increase their tonnage as the cube of their linear dimen- | 
sions, while the power required to drive them at a given 
speed increases only as the square. The Great Eastern, 
with a displacement of nearly 30,000 tons, goes nearly as 
fast, with 7,000 indicated horse-power, as other vessels of 
4,000 tons, and half the actual power. So we can 

ut in powerful engines, and carry the fuel necessary to | 
ioe them going, by building ships of great length and | 
breadth; but here they should be of but moderate draught. | 
We might have ships 750ft. long, 80ft. wide, and drawing 
but 15ft. of water, and these vessels, displacing 13,000 tons, | 
might be driven at 20 knots an hour, by 10,000 indicated 
horse-power, or about twice that of the Holyhead boats, | 
and but about one-half more than that of the Warrior and 
Black Prince. 

But apart from merely powerful engines, our Admiralty 
ought to secure, as they may, really economical engines. 
We do not employ the term “economical” with any 
reference to a mere saving of coal or money, but to engines 
exerting an amount of power with so little dead weight 
in themselves and in superincumbent fuel as to permit of 
the introduction, without actual increase of weight, of | 
double the marine engine power now employed in the | 
navy. We fully believe that the weight of machinery in 
the Warrior, and that of the fuel for, say, six days’ con- 
sumption, might be made to correspond to engines of 12,000 
indicated horse-power, or twice the absolute power now in 
that vessel. High-pressure steam and a quick speed of | 
piston will yet accomplish wonders in the reductiop of | 
dead-weight on board steam vessels, while these and sur- | 
face condensation and expansion will greatly diminish the | 
weight of fuel which it is now necessary to carry. We | 
think the country has some cause to complain that, while 
the Admiralty are devoting so much money to experiments, 
so little is applied to the determination of the most econo- | 
mical class of machinery suited to the propulsion of vessels 
of war. A half-measure sort of “experiment” has been 
made in the case of the Arethusa, Constance, and Octavia, 
sister ships, fitted with expansive engines and surface 
condensers; yet no real attempt appears to have been made 
to ascertain to what extent the machinery of these vessels 
can be advantageously introduced into the navy. Nor 
do we suppose that high expansion can be properly 
carried out with steam of only 26 lb. pressure and a piston 
speed of 350ft. per minute. The Peninsular and Oriental 
Company are working steam at thisrate, and with excellent 
results in respect of economy of fuel, but with the disad- | 
vantage of great weight and cost of engines, as must ever | 
be the case where low-pressure steam is worked at a slow 
speed of piston. 

All that we know of the nature of steam goes to show 
that marine engines ought to exert an indicated horse- 
power for every 2 cwt. at most of their actual displace- 
ment. Locomotive and portable steam engines frequently 
exert 20-horse power and upwards per ton of their weight, 
wherefore 10-horse power per ton of engines and boilers 
ought not to be unattainable on board ship. And just as 
locomotives often work with a consumption of fuel under 
3 1b. of coal per horse-power per hour, which quantity is 
obviously capable of reduction by more than one-third 
where condensation, moderate superheating, and increased 
expansion are employed, so marine engines ought to work 
regularly with a consumption of 21b. at most of coal per 
hourly horse- power, at which rate an indicated power of 
12,000 horses might be maintained with less than the 
Warrior’s present rate of consumption at full speed, which 
is, say, 250 tons. 

We have said nothing of the improvement of the forms 
of ships, whereby a higher rate of speed might be main- 
tained. Our war ships, intended for very high speeds, can 
have no use for sails, aud may be relieved, therefore, of a 
considerable dead weight in the shape of masts, spars, 
yards, and rigging. So, too, in order to attain a high rate 
of speed, they should have but a moderate draught of 
water. It is at last becoming well known that, with the 
same lines and midship section, a vessel will go faster, under 
the impulsion of a given power, with 10ft. draught than 
20ft. it is better to arrange 800 square feet of immersed 
section in 50ft. of breadth and 16ft. of depth than 
in 40ft. and 20ft., supposing the lines to be alike 
in each case. ‘Taking everything into account, there 
is no reason why we should not have large and 








formidable ships of war which, while their hulls, under 


water, are free from excrescences, could run off 16 knots 
easily and 18 knots on achase, The possession of such 
ships, even in time of peace, would be of great national 
advantage, while in time of war the superiority which they 
would confer upon us would be incalculable. 


SUBMARINE WARFARE, 

WHEN explosive shells were added to the resources of 
naval warfare ordinary timber-built vessels became un- 
tenable. Against the terrible agency of molten iron wood 
could offer no resistance whatever, while its own combusti- 
bility but increased the certainty of the destruction of all 
behind it. There was nothing really newin the idea of plated 
ships, for plating per se was practised by the ancients, The 
immense weight of really protective plating was known to 
be such that few vessels, as they were formerly built, could 
stand up under it; while the extra displacement which it 
represented involved a very considerable diminution of 
speed. It was the adoption, as a recognised element in 
naval warfare, of shells charged with molten iron, 
and that alone, that rendered imperative the protection 
of vessels of war with heavy armour plates. Upon 
some of our new frigates nearly 1,500 tons of 5}-in. 
plates are being fastened over timber weighing 40 lb. 
per square foot, which is bolted in turn to the vessel's 


| sides of iron lin. thick. Guns have been already prodaced 


which are capable of penetrating this manifold mail, but 
these guns are of great weight and cost, and are not, per- 
haps, entirely trustworthy. Even if the sides of plated 
ships were penetrated by solid shot their case would not, 
probably, be worse than that of wooden hulls under the 
same circumstances, as when, in our last naval battles, 
ships were expected to be riddled with shot. So far as 
the ordnance adopted by other naval powers is concerned, 
our iron plates are practically invulnerable to solid 
shot. As for shells charged with molten iron, no 
guns yet in regular use could discharge them, with 
any effect, against 5}-in. plates. This immunity from 
attack will not, it is feared, be permanently maintained, for 
the progress of gun-making is likely to overtake the 
utmost present attainments in the art of defence. ‘The 
time may come when the heaviest plates will not, prac- 
tically, atford protection against improved guns capable of 
firing 100 1b. of powder and a shot of, say, 5 ewt. 

We need not, however, await this improvement in guns. 
Our armour plating reaches generally but a few feet below 
the water line, even when our ships are on their deepest 
draught, and it may be the case that the chances of getting 


-under heavy armour are really greater than those of 


penetrating through it. It is well known that Mr. Whit- 
worth long ago sent a shot, from one of his rifled 
guns, through 30ft. of water, and through a mass of oak 
timber beyond. Explosive shells could not be fired with 
any effect through the water, inasmuch as they would 
explode on striking. But it is remarkable that, where 
two vessels are 20 yards apart, the guns of one, 6ft. above 
the water, may, if of the best construction, send a shot 
through the enemy’s sides 6ft. under water, by being fired 
—— at the water, so as to strike it midway between the 
two ships. ‘Taking advantage of the fact thus demonstrated 
by Mr. Whitworth, a plan has been patented, wherein 
cannon are to be fired from close air chambers, filled 
with compressed air, through port-holes opening 
directly into the water, through which the shot is expected 
to tind its way to an — sides, under his armour plating. 
The distance must be close, and the submarine port must 
be open no longer than to afford sufficient time for the 
discharge of the shot. As this plan has not been tried in 
practice we are unable to say positively whether the cham- 
ber of compressed air within which the gun is to be fired 
would or would not be itself exploded by the discharge. The 
gases, following the shot, would not escape through the 
water, but would collect in, if they did not burst, the com- 
pressed air chamber, which, moreover, would require a set 
of powerful pneumatic machinery to maintain its internal 
pressure so as to prevent the water from rushing in wiile 
the port was open for firing the gun. We cannot, at present, 
form a decided opinion upon this mode ofattack, but there are 
others which, we think, are more likely to breach the sides 


_of an enemy’s ship under water. A fast ship, able to come 


closely alongside and to mancuvre rapidly, if required, 
could, with horizontal double-acting steam hammers, work- 


|ing through stutling-boxes in the sides, deal blows fatal 


to her opponent. These could be struck rapidly and 
successively along a submerged surface, each one crushing 
through any mass of timber or thickness of iron plates, 
say, {-in., it might meet. With a little ingenuity, too, it 
would be easy to protrude charges of gunpowder through 
submarine stufling-boxes under a vessel’s side, and to ex- 
plode them by electricity under the bottom of a ship, not 
of greater draught than that from which the attack was 
made. It would not, either, be impracticable to thrust 
out water-tight sheet metal tubes, say, 1ft. in dia- 
meter, and closed tightly at the outer end, so as to 
reach the enemy’s hull, under his armour plating, and 
then to fire a shot through this tube into the hull itself. 
A tube of thin metal, even 2ft. in diameter, would be a 
light affair, and as often as its closed end was shot out it 
could be easily renewed. Such tubes would remove the 
necessity for tiring through 20ft. or 30ft. of water. The 
tubes would be inclined from the deck when a shot was 
fired through them, or they might be run out through 
stuffing boxes from the sides of the ship. All this, of course, 
supposes that naval actions are to be fought in the future, 
as they have heretofore been fought, at close quarters. In 
such cases it is probable that the first point of attack would 
be the enemy’s screw, to disable which would repay 
the utmost efforts. ‘The ordinary single screw might be 
reached with comparative ease. A daring enemy who 
would run close up might, with a single well-directed shot, 
hopelessly disable the finest plated frigate in our service. 
It is not so much our wish te elaborate the details of sub- 
marine attack upon the hulls and screws of armour-plated 
ships as it is, to suggest how probably, if not how 
certainly, this mode of attack will be yet worked out 
to our loss by ingenious naval engineers. On_ its 
fuce there is no impossibility in breaching any of our ships 
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under water. We cannot yet afford to incur the extra 
displacement which would be caused by extending armour | 
plates far below the water line ; and, even if we did, mcans | 
might be found to attack vessels from the very bottom, | 
We may be assured that the conditions of a successful 
attack of this kind are not nearly so difficult as they may 
at first sight appear to be, and it would require no more than 
ingenious, and, by no means, impracticable, scheming, to 
render a submarine attack as certainly successful as would 
be that of an old timber-sided vessel with shells charged 
with molten iron. 





Tar Lonoate-nmt Vriapuct.—The City Commission of Sewers 
have approved the design for the railway viaduct over Ludgate-hill. 
It will show plate girders 60ft. long and 8ft deep. 

Tue Doron Inpres.— (From our Correspondent.)—A company has 
been regularly constituted for the development of railways in the 
Indian Netherlands. The first line proposed to be constructed is 
one from Samarang to Vorstenlandem. 


Tue Great Eastern.—Seven hundred feet of flush deck, never 
wet with spray in any ordinary gale; 1,200 people sprinkled about 
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the monster, making no more show than the ordisary compl 

of a common steamer for society. The four 18-pounders peal out 
their parting salute to the crowded docks at Liverpool, and notify us 
that we are under way, a fact that is hardly indicated to a close 
observer by any jar of the engines, or any motion of the ship, even 
when she is going at speedin smooth water. Below decks the ship 
looks most unostentatiously plain, but substantial to the highest 
yoint, and with the hammering she had in the territic gale when she 
Post her rudder, aud afterwards when she struck a new-found rock in 
mid-chanuel off Montauk, not the slightest sign of strain can be found 
upon her. Her arrangements for weqpe: 3-4 are the first step in 
that reverse of old quarterdeck rules, which steam must sooner or 
later bring, in order to avoid coal smoke and other nuisances, Her 
forecastie for the crew, to speak Hibernice, comes next the taffrail 
then the quarters of the steerage passengers on the after part of the 
two decks, with air ports which can be kept open all the time—price 
of passsge being about what a labouring man can earn duriug the 
thirty-five days that he will save as compared with the crowded 
*twixt decks of a sailing ship. Forward of this comes the interme- 
diate steerage, where, at a low rate, a few passengers get very fair 
quarters in rough state rooms, which most people would prefer, for 
eleven days, to the cabin of a sailing ship for forty. These arrange- 
ments for the crew and steerage passengers take up less than a 
quarter of the ship's length. Next comes the second cabin, the 
occupants of which share the remaining three-quarters of the deck 
with the captain, officers, and first-class passengers. Below decks 
they are only separated by an iron bulkhead and a curtain door from 
the first cabin, and yet practically all the advantages of the first class 
—good air, fort state-rooms, good substantial food, and a fair half of 
the delightful music which the band discourses at meals in the first 
cabin. We now come to the more aristocratic part of the ship, 
which is generally plain as a pikestaff, and owes its attraction 
more to its ample light and perfect ventilation than to any at- 
tempt at elegance or ornament, excepting the grand saloon and 
ladies’ cabin, which shine with gilt and mirrors. Those who 
have smothered for a fortnight in the little air-tight state- 
rooms of the little 3,000 tons steamers, flavoured with sea-sick 
reminiscences, can best appreciate the luxury of an open port 1din. 
in diameter in each state-room. Here you can get quarters in 
rooms varying from 2U0ft. square at corresponding prices, but all 
having the one thing needful for health—namely, fresh air ad 
Ubitum, aud some suites of rooms with baths and water-closets 
attached. We bave now surveyed the comforts of the ship. he 
luxuries consist of a good table, attention, service, and a most 
capital band of 15 pieces, which sounds the reveille in the morning 
and the retreat at night, announces the meals by bugle calls, 
accompanies the dinner below, and then amuses the world above for 
an hour or two about sunset, giving the steerage and other 
mussengers a chance which they often wait for to dance upon the 
proud aud even deck. But, asks a timid friend, how about safety 
with allthis comfort, luxury, and grandeur, and how about sea- 
sickne-s. Let us weigh our good ship's qualities in the light of 
prudence and experience. Once at sea all admit that she is the 
safest ship that floats, She is built with wonderful strength and 
skill, and has stood more tests than any ship now extant, Any 
ordinary collision with other vessels could only result in ber favour. 
She is nearly fireproof, and her fire engiues have laiu nightly along 
her decks, reducing her danger to almost no.hing. A gale of wind 
at sea is merely sport to her, In case of breaking down one set of 
engines, she has, besides her sails, either her screw or her paddles 
left. Dut how can she be safe in approaching the shore with her 
unwieldy bulk and great draught of water? Let those who saw her 
go into Queeustown inner harbour before a gale of wind, and turn 
in her own length amid the shipping, under the guidance of Captain 
Paton, as a steed obeys his rider, say whether ole is docile, In 
truth, the advantages of handling her in narrow water by turning 
the screw ove way and the padule the other makes her, under 
skilful hands, more manageable than ordinary sea steamers. ‘This 
brings us to her one admitted fault, counterbalanced by so many 
virtues, — that she draws 4ft. more water than a steamer 
of 3,000 tons, and may thus pick up a new ledge of rocks or 
an old sand-bar when the other would go clear. True, she 
may again, as she did off Montank, and what was the result? 
With six holes in her bottom, one of them 100ft. long, and 
one 40{t. long, she resumed her voyage into port, and delivered her 
passengers unfrightened, her cargo undamaged. She has, in fact, 
double bottoms, 3{t. apart, besides a great number of compartments, 
some of which could be filled by ruptures in both her bottoms with- 
out he ship sinking It would be a lovg story to tell the patience 
and invention which enabled Captain Paton and his officers to 
repair her bottom without the help of any dock, but the same 
qualities which then got her out of difficulty give the best guarantee 
for her future safety while he walks “the monarch of he: peopled 
deck.” How about sea-sickness? There is absolutely no pitch to 
her in avy ordinary gale, an angle of six degrees being the greatest 
her decks ever attain fore and aft. Here is one-half the motive 
cause of sea-sickness taken out. She rolls with an easier motion 
than most ships, but still she rolls at times about as much as smaller 
ships. On the passage we have had racks on the table to secure the 
plates part of two days. Very sensitive people will still sometimes 
be sea-sick on board; but, with freedom from pitching and from bad 
smells, and with the abundance of fresh air, it is difficult to imagine 
any better security against nausea than she furnishes. Out of 
1,200 passengers a few have been sick, but agreat majority of those 
who are usually sea-sick are entirely free from it. Let us now leave 
these dry details and revert to the scene which enlivened the good 
rhip on the 4th cf July, 1863. The sky was bright, the sea was blue 
and smooth, and most of her passengers were on deck. About noon 
certain mysterious bundles were seen rising to her masthead, and at 
a signal from Captain Paton these unrolled and displayed the 
glorious stars and stripes upon one mast and St. George's red cross | 
on the other, while her cannon thundered forth a national salute, 

and the full band gave us the inspiring * Hail, Columbia.” The | 
silute ended, two standards were handed—one, the American, to a | 
fine looking Englishman, and the other, English, to a stalwart | 
American ; and the passengers, steerage and cabin, marched three | 
times round the ship (nearly a mile), led by the baud playing 

national airs. few speeches, good for the shortness, if for 

nothing else, cheers for the flag, for the Queen, for the ship, and for 

Captain Patcn, closed this harmonious festivity. At dinner the best 

feeling was manifested by all, and much interchange of courtesy 

between Americans and English occurred; but there was no formal 

celebration, our energies being reserved for the evening. —New York 

Herald, Aug. 4. 
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2089. JoHN bowLxnr, jun., Havering, Essex, ~Dated 8th September, 1856 


Erratum. 
No, 2137. For ‘* Lowerby Bridge” read “ Sowerby Bridge.” 


Notices to Proceed. 

1022. Joun Cornfs, Roden Vilia, and svoun Coops Davis, Cranbrook Park, 
liford, Essex, ** Improvements in lawn mowing, rolling, and culiecting 
machines.” — Petition recorded 24h Aprtt. 183. 

1056. WiLL AM Hopson and Cukist.pHeR CatLow, Burn!ey, Lancashire, 
pe Improvements in looms for weaving.”— Petitwa recorded 2ith April, 

83. 

1061. SAMUEL CRABTRES, Bradford, Yorkshire, “Improvements in balling 
motions,” 

1062. GeorGk HALt and Josern Wetts, Worcestershire, ‘* A new explosive 
ge 2 applicable for all the purposes for which gunpowder is or may 
pe useu.” 

1069. TitumAs8 Moors, Leadenhali-street, London, ‘* Improve i apparatus for 
laying down, protecting anu coutroliig submarine cables tor telegraphing 
fiom vessels moored off a cuast to the shore."—Vetilions recorded 25th 
April, 1s: 3. 

10.7. WiILLiAM Tarr, York-street, and Exocn Farr, Cavendish-street, 
Oxford-street, Man-hester, * Au improvement in pianofories.” 

1078. WILLIAM EDWAKD GELGE, Weuingtonu-street, strand, London, *‘ An 
improved system of permanent adveruisement.”—A Communication from 
Basie Victor Larsouneau, Faubourg >t, Martin, Paris. 

1081. Hixxy WorMs, Park Crescent, Portiaud-place, London, ‘* improve- 
wcnts in ap)aratus for elevating gens.” 

10S2. MARGAKRiT BAr LAND, Mouni-street, Grosvenor-square, and Fpwarp 
Henky Ckapock MoacktTon, Cavendisi Ciub, Reycit-street, Lonuon, 
* lusprovemeuts in apparatus for withdrawiog Wilk Irom CoWs ava other 
mawmiferre, and tur conducting it When Withdiawn to appropiate 
receivers.”—Partiy a commuuicauon from Tuomas Burland, Bau Ciair, 
Wisconsin, U.s.—Petition recorued 9th April, ic 63. 

1087. JoHN WibBEKLEY, Manchester, * lisprovenents in machinery or 
apparatus for winving cotton, silk, wool, or other threads on spovis or 
reels.” 

1093. Josuua AprLEeby, Manchester, “Improvements in propelling ships 
and barges.” 

lov4. Joun HENRY JomNson, Lincoln’s-inn-fields, London, ‘‘ Imp: ovements 
in rotary engines."—A communication frou. Wilheim Heinricn Curistian 
Voss, Berlin, Prussia. —Petitions record 3: th April, lov». 

1097. WiLt1aM CLISsOLD, Duubridge, Gi ucescersiive, * Lipro ed apparatus 
for fusing Woven cits and Washing aud cicansing woven fabrics.” — 
Pecition recorded ist Muy, 1263. 

1102 JouN WILLIAM Gibson, Lower Ormond Quay, and WittiaM TURNER, 
Hammersmith ironworks, Dubin, © lmprovoments in springs lo be used 
for railway buffers, uraw howks, and also fur carryiuy sprigs of railway 
carriages und other vehicles.” 

1104, James PUnDEY, Uxford-street, London, ‘‘ Improvements in breech- 
loading fire-aris.” 

1105. SAMUEL JOUN PARPLETT, Maidstone, Kent, “ Improvements in appa- 
= fur straining and drawivg off liquids.” —#etitwus recorded 2nd way, 
1:63. 

1112. BevaAN Geor@e SLoPeR, Walthamstow, Essex, ‘‘ Improvements in appa- 
ratus for separating metals from earthy and other matters mixed wih 
them.” —Hetition reco. ded 4th May, 1sv3. 

1114. JOHN HENRY JoHNSUN Linco.n s-iun-tields, London, ‘** Improvements in 
tue manufactu.e of wrought iron aud steel, and in the a paratus to be 
emp oyed therein.” — A communication trom Adrien Muller, t’acis.— 
Petition recorded ith May, 13.3. 

lids. JAMES Paxk, Bury, Lancasnire, “ Improvements in communicatin 
motion to mechinerv for munufacturing paper pulp ” 

1147. Jean Baptiste PIEBR. ALFAED 1HiskkY, Rue des Marais, St Martin, 
Paris, “ Improvements in the arrangement or construction of furvaces to 
render tive combustion of the fuel more compicte, aud to prevent the 
emissiou of smoke therefrou. ’— Petetions recorded 7th M y, 1>03. 

1154. JOSEPH HENKY battey, New York. U.s., °° An impioved mechanical 
movement f r producing au mupeiied current of air for lamps, aud wu ch 
may be used for other purposes "—A communicauen Irom francis Bet- 
nard de Keravenon, New York, U.S, 

11.6. WittiaM CLark, Chancery-laue, London, “ Improvements in coating 
wrought or other iron to protect it from corrosion or oxydation."—A 
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commuvsication from George Washington Holley, Niagara, New York, 
U.S. — Petetions recorde1 >th Maw, 1263 

1247. JoszrH BeauMo st Moate, Wes: weath, ‘Imy ments in densing 
machives for working yarns of wooi, and other fibrous substances."— 
Petition recorde! i8t» May 863. 

1273 Faepentc PRAM “ ARREN, East-court, Cosham, Hants, ‘‘Improve- 
ments in attach ng opp r or other sheathiug ‘o iron vessels.” 

1277. WiuLIaM HEN«Y CLape, North-place, Ba I's Pond-read, London, “An 
improved rail or holder for coats or other articles.”— Petitions recorded 21st 





Uy, e 

1295. * ILLiAM Bartow, Bolton, Joun Asuwortu, jun., Turton, near Bolton, 
James Newsouss, Farnworth, near Bolton, Francis HaMILTON, and 
Wiuiast Hops, Bolton, La: cashire, ‘Certain improvements in lap 
machines for preparing cotton and other fibrous substances.”— Petition 
retorded 28rd May, 1863. 

136u. VALENS. IN& Baker, Dublin, “ Improvements in ordnance.”— Petition 
recorded 80/h May, 1863. 

1420. JaMEs GRaFTON Jonrs, Cumming-street, Pentonville, London, and 
Ropext Riviey, Leeds, Yoik-hire, “Improvements in machinery and 
apparatus for working cval and other mines."—Petition recorded 8th 
August, 1863. 

161s Jems CHATTERTON, Highbury, Middlesex, “Improvements in 
lining iron and other tubes and hollow véssels, and in ae 
corrugated tubes of plastic materials "— Petition recorded 27th June, 1863. 

1650 Freperck Ransome, Ipswich, Suffolk, “‘ Improvements in coating or 
preserving iron ships or vessels, or iron used for other purposes.”— Petition 
recorded 2nd July, 1863. 

1753. Lovis Marcet Bournigve and Jan Baptists Viparv, Paris, 
* Certain improvements in railway carriages.” 

1754. Louts Marcen Lovryigvue and Jean Baptiste Viparp, Paris, ‘ An 
improved wagon or truck to be used on railways.”— Petitions recorded 
14th July, 1363. 

1857. PAULIN ETIRNNE Gay, Rue de Grenelle St. Honoré, Pari:, ‘“‘ Improve- 
ments in boring apparatuses,” — Petition recorded 25th July, 1863. 

1968. PATRICO MARCOS DEL Rio, Jermyn: street, St. James’, *‘ A new machine 
for obtaining motive power.”—Petition recorded 10th August, 1863. 

2012. EpwarD Brown WILson, Parliament-street, We-tminster, ‘* Improve- 
ments in bla-t furnaces.”— Petition recorded 14th August, 1863. 

2055. Cyrus HaLt McUormick, Chicago, U.S., “ Improvements in reaping 
machines,”—Petition recorded 18th August, 1863. 

2061. Gkor@k TuMLINSON BousFitLp, Loughborough Park, Brixton, Surrey, 
“Improvements in ap; aratus for feeding weft in haircloth looms."—A 
communication from Charles Bradley, Providence, Rhode Island, U.S.— 
Petition recorded 19th August, 1863. 

2069. JAMES FLEMING, Renfrew, N.B., ‘Improvements in preserving the 
colours of dyeu fubrics,”— Petition recorded 20th August, 1863. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
5:h «+ ptember, 1863. 

141, 8d.; 142, 6d. ; 145. Sd.; 155, 1s.; 178, 104.3 181, 4d. ; 188, 10d.; 
184, 8d. ; 185, 4d.; 187, 1s. 4d.: 189, 4d.; 190, 4d. ; 191, Is. 4d. ; 192, 4d. 
194, 1s. ; 104, 4d. ; 195, 4d. ; 196, 4d. ; 197, 4d. ; 198, 4d. ; 199, 4d. ; 200, 4d. 
201, 10d. ; 203, 6d. ; 204, 4d. ; 205, 4d.; 206, 28.; 2.8. 8d; 209, 4d. 
210, 1s. 4d. ; 211, 6d. ; 212, 4d. ; 213, 1s. 6d. ; 214, 4d., 215, 4d. ; 216, 1s 4d. 
217, 10d. ; 218, 4d. ; 219 4d. 3 220, 1s.; 221, 4d. ; 222, 4d.; 223, 6d. 
224, 4d.; 225, Sd. ; 226, Sd. ; 227, 1s. 4d.; 228, 4d.: 229, 4d. ; 230, 10d. 
231, 4d.; 232, 6d. ; 283, 4d. ; 236, 4d. ; 289, 2s. 4d. ; 240, 4d. 









We wees wewres? 


*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
ars 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from A’ stracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Builers, Fittings, &c. 
304. J. Fuetcugr, Droylesden, near Manchester, and H. Bower, Halifax, 
Yorkshire, * Injector or apparutus sor feeding boilers with water.” — Dated 
3rd Februa y, 1862. 

This injector cunsists of one pipe coi'ed spirally around another pipe, or 
of a pipe having a straight passage through its centre, and 4 crust suffi- 
ciently thick to admit of a spiral passage being formed therein around the 
cen: ral passage. The spiral passage opens at one end into a water supply 
chamber, and the other into a discharge or injection chamber, which is to 
be utiached to the ordinary feed p pe of a boiler. The straight passage is 
connected at the water chamber end to the pipe which opens to the -team 
chamber of the boiler, and the other end terminates in the discharge or 
injection chamber at a point near to and conc ntrically with the outie: or 
oritice of the feed pipe. The apparatus is provided with taps or valves for 
regulating the flow of steam and water. 

356. J. Mactntosn, North Bank, Regent’s Park, ‘‘ Obtaining and applying 
motive power.”—Dated 9th February, 1863. 

This inven on consists in the rapid geueration of power by the aid of oxy- 
genous fuel, c J either of collodion, coke, coal. wood, nitrate of soda, or 
coke and nitrate of potash; in some cases sulphur may be used, or the 
chloride of potash, and, if desired, put into form with adhesive substances, 
such as mineral or vi getabie pitch, reine, paraffin, gutta-percha, caout- 
chouc or glue. The prepared fuel is put into closed tubes or furnaces, with 
valves, for the escape of the gaseous products of the combustion, which 
May be u-ei alone or in c»nbination with steam, air, or other fluids, in 
giving motion to the machinery, This oxyge ous fuel may be put into 
ordinary steam boilers, whic . fue!, when iznited, iustantly produces power 
to give motion to enzines, or it may be used for other purposes where 
imwediate power is required, or us an auxiliary.—Not proceeded with. 

357. D. Law and J. Dowsik, Glasgow, “ Traction engines.”—Dated 9th 
February, 1803. 

This invenvion cannot be deseribed without reference to the drawings. 

358. J. Goucner, Worksop, “ Regulatina the admission of air into the 
Surnaces of steam boilers.”— ate: 9th February, 1803. 

This mvention consists in regulating the admission of air into the 

furnaces of steam bvilers by means of a spring or weighted piston, acted 








valve or damper in the furnace door. According to the pre-sure of steam 
in the boiler so will the valve or damper be more or less closed. 


Crass 2.—IRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Curts, Har- 
NESS, SC 


309. G. Harton, North-road, Highgate, “ Wood paving.”—Dated 4th Feb- 
ruary, 1963. 

This iuve.tion consists in placing a metal ring or hoop round the wood 
block, aud laying Gown the same in the ordinary manner in wood pave- 
ments. ‘he ring or hoop would be usually fixed round the upper end of 
the biock, either by driving it upon a reduced end or upon a shoulder pre- 
pared for that purpo-e ; or the ring or hoop may be fixed on the biock by 
heating the same, and fitting it on while hot. ‘he blocks would be either 
square, circular, lozenge shape, hexagonal, or other form usually applied to 
wood pavements, and the ring or hoops to be fitted on the same would be 
of similar form. The upper and lower edge of the ring or hoop would 
generally be level or straight, but the inventor would sometimes indent the 
same on the upperedge. The rings or hoops would be usually made of iron 
or galvanised iron, but in some caves they would be of copper or brass — 
Not proceeded with. 

334. A. JounsTon, Comely Bank, near Edinburgh, ‘‘ Propulsion of vessels." — 
Dated oth Feb, uary, 1863. 

This invenvion reiates to a method or system of propelling vessels by 
means of an ic.proved propeller, consisting of one or more pieces of sub- 
merged cylinders, fitted with pistons of the form hereinafter more 
particulariy described, In carrying out the invention the patentee makes 
use of one or more pairs of these cylinder, and their pistons, and he piaces 
them water-tight below the light-luad water live in the stern or other suit- 
able part of the ship. The cylinders and their pistons are used in pairs, 
each pair of pistons, by the piston rods, being conuected to each other by 
meaus of a rocking beam or placed iuside the ship. By reason of 
being connected to this rocking beam the pistons are balauced and kept in 
their relative positions. The propelling pistons (which he calis the water 

isvons, to distinguish them from the steam pistons) are formed with pro- 
jections or noses, which extend from the piston head and packing of the water 

tons towards the mouth or open end of the water cylinders. These pro- 
jections or noses must be made of a size sufficient to iil up the whole area 














enough to avoid friction or rubbing against the inner surfaces of the said 
water cylinders, and the ends of the said projections sh uid be slighty 
dished or hollowed out, so as to enable them to take a better told of the 
water. The project ons may be made of cast iron or other suitabie mate- 
rial, and should be made huliow, but they must be made of such weight as 
to be equal, or thereabouts, to the weizht of water which they displace, so 
that, when the p stons are extended to the fuil length of tie struke, there 
may be no strain on the water cylinders, 

$39. J. Paice, Southamn'on, ‘ Signal lanterns suitable for being used in open 

boats.” — Dated th February 1863. 

The peculiarity of this invention consists in combining the parts of a lan- 
tern in such manner that, at one time (that is, when a boat is at anchor), 
the lantern may be capable of showing a white or bright light all round, 
and then for a time (that is, when the boat is in motion) the part of the 
lantern which is glazed all round with white glass may be covered interiorly 
or exteriurly with a screen or screens, consisting of three parts or divisions, 
one part or division being opaque, one pirt or divi-ion being composed of 

glass, and the third part or division being composed of green glass, so 
that the light in the Jantern will be only thrown forwards through the red 
and green screens while the light will be stopped from being seen at the third 
or back side of the lantern. 


$41. A. ELLisen, Warwick-road, Mtida Vile, Middlesex, ** Treating sheeting 
and plates of iron to be used in shipburlding and marine constructions 
for protection aguinst marine animals and marine plants.”--Dated th 
February, 18:3. 

In carrying Out this invention the inventor heats iron sheeting or plate 
with cyanide of potassium or potash, or other material of equivalent 
effect, for the purposes of rendering the same useful for shipbuilding pur- 
uoses and marine construc ions, thereby protecting such ships or construc- 
tions agaiust marine animals and marine plants.—Not proceeded with. 

348. W. CLARK, Chancery-lane, London, “ Improvements in the application 
of gas jor the preparation of woodwork generally, and iron shivs for 
their better preservation and reception of paint or other protecting 
coating, and for disinfecting ships, hospitals, &c."—A communication.— 
Dated ith February, 1863. 

In carrying out this invention a jet of gas in ignition, which may be either 
lighting gis or gaseous oxide of curbon, is projected on to the surface of the 
hull, and in order to render its action more efficacious and char surfaces 
with greater rapidity, the gas should (as s.aved in a former patent) be con- 
densed before issuing from the nozzle, or to a certain pressure ; and aiso, to 
quicken combustion, heated air should be injected by means of a blower in 
combination with the gas. Now, this invention further relates to new 
applications of the said mode of carbonisation for searing or charring 
surfaccs intended to resist destructive intl For le, iron ships 
require coating with a protective paint, and on returning from a voyage 
the old coating must be removed by scraping, and replaced by a fresh one. 
—WNot proceeded with. 








Crass 3,—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 

225. F. Tonuausen, Paris, * Machines for carding fibrous materials.”—A 
communication.— Dated 2th January 1>63. 

This invention consists in applying duffing combs to each of the rollers 
that in a certain description of carding eugines are set round the main card- 
ing cylind.r ; the object of this addition is either to obtain a greater qua :- 
tity of carded material, or to »roduce a finer lap of superior quality. In 
the former case the webs produced by the rollers and the combs are at once 
delivered or taken off either laterally or in any direction ty delivery rollers; 
in the latter case the web; doff.d by thesaid combs are united into one lap, 
which is then at once passed through the carding engine again. The said 
combs are set in motion by any of the devices now in use fur dofling combs. 


294 J.Ginson, Heptonstall, Yorkshire, ‘‘ Looms.”— Dated 2nd Fibruary, 1863. 

This invention relates to meaus of working or operating the healds or 
heddles in looms for weaving, and the object is to facilitate tne changing or 
converting of *‘ Lancashire,” or plain jooms, into tancy looms. On the 
ordinary tappet shaft the iuventor places a tappet of peculiar form, 
capabie of being readily moved and fixed in position to act u,on the ordi- 
nary treading levers, in substitution vf the ordinary plain tresding tappets. 
He also applies additional levers in conncction with the treading levers, so 
formed and arranged that hooked rods, depending from the ordinary 
“lambs” which are attached to the healds or heddles, take hold thereon. 
These hooked rods are brought into contact with one or both of the said 
levers by cards from jacquard or other indicating apparatus, as required, 
and are withdrawn and held out of contact therewith vy springs or weights ; 
or the rods may be brought into contact by the springs or weights, and 
removed by the indicating apparatus.— Not proceeded with. 


301. T. Rawortn, Leicester, “ Looms for weaving ribbons, elastic webbing, 
dc.” —Dated 3rd February, 1863. 

The pateuie: claims driving two or more shuttles or sets of shuttles by 
driving racks, communicating motion by wheels or pinions mounted ou con- 
centric spindles or axes, in the manner and for the purposes de cr.bed. 

302. G. Hoterorr, Manchester, “ Preparing cotton for the operations of 
spinning and weaving.” —Duted érd February, 1863. 

This invention consists in subjecting the lap of cotton produced by the 
blower, or the siivers produced ou the carding engive aud irawing frame, 
or the rovings produced on the slubbing, intermediate, and roving frames, 
or the yarn «hen spun on the mule or throstle, or any of them, to the action 
of steam, for the purpose of rendering the ¢ tton pliable, and in a better 
condition for being worked than it is wien operated upon in the usual 
mauuer,—Not proceeded with. 

303. S. Ovpy and E, OuprieLp, Salford, ‘‘ Carding engines.”"—Dated 3rd 
February, 1863 

This inveution consists in applying two doffers to the main cylinder of the 
carding engine, and in applying a fancy roller or revoiving brush between 
the two doffer-, The ovject of the invention is to deposit on the second 
doffer the fibres that have been carried by the main cylinder beyond the 
first doffer. When this improved carding engine is at work the greatest 


| = «f the fibres are deposited on the first doffer, and the remaining fibres, 


ing acted u,.on by the fancy roller or brush, are raised or joosened on the 
main cylinder, and deposited on the s cond doffer. Both the doffers are 
str pped by combs or other stripping instruments, —Not proceeded with. 
824. J. Gut and J. Parkin, Far Headingly, near Leeds, * Apparevtus for 
polishing yarn, twine, turcads, &c.”— Dated 5th February, 1803. 
This invention consists in the bination and arrang t of the 
polishing and conducting ro:lers with and in relation to the ordinary heated 











| cylinder, whereby the yarn, twine, thread, or other «aterial is polished on 


both sides, and protecte: from the ordinary liability to breakage. For this 
purpose the ordinary roller, covered with hair, cocoa-nut fibre, or other 
suitable material, is arranged so as to polish the outer surface in the ordi- 
nary monner. ‘he yarn, twine, thread, or other material is caused to pass 


| from this roiler over the ordinary tin or wooden guiding roller, th: nce over 


a smooth couduc:ing roiler, whence it passes to a second polishing roller 


“ | with a roughened surface, so placed as to act upon the inner surfac.: of the 
upon directly by steam from the boiler, and connected by a rod with a! 


yarn, twine, thread, or other material, which thus becomes polished on 
wth sides. By this arrangement of the several rollers the strain on the 
yarn, twine, thread, or material thus becomes distributed in such a manner 


| as to prevent any undue pressure on avy particular part thereof, 





327. E. Inowam, Haiifax, Yorkshire, “* Apparatus for and means of dyeing 
wool in the sliver from which * mixture yarns’ may be drawn.”—Dated ith 
February, 1863. 

Heretofore what are termed ‘‘ mixture yarns” have been produced by 
drawing from two slivers, the one plain or unadyed, and the other of any 
desirable co.our. ‘This improvement consists in dyeing slivers in such a 
manner thac *‘ mixture yarns” may be drawn frow a single siiver.—Not 
proceeded with. 

328. R. A. Brooman, Fieet-street, London, ** Machinery for supplying and 
spreading wool ant other filamentous matervals on belts, tables, and other 
surfaces, to be afterwards carded and otherwise acted on."—A communica- 
tion. —Datet 5th February, 1863. 

This invention cannot be described without reference to the drawings. 
337.,R. A. Brooman, Fleet-street, London, “ Carding engines.” —A communi- 

cation.—Wated 6th Fbruary, 1863. 

The object of this invention is to cause the slivers to leave the card fine 
enough to be spun directly, and without any further drawing than is neces- 
sary to give the thread the desired tension during the torsion, as hereafter 
described. The invention is based upon the arrangement of the supply 
cylinder, the sliver guides, the great speed and short stroke of the detaching 
comb, and especially the bination of the rapidiy-rotating funnels. 
and of a friction roller(rota frotteur). Without this triple combination of the 
comb, of the funnels, and of the friction roller itis believed that a sliver can- 
not be made to issue trom a carding engine in a state of fine thread like that 
produced by this invention, The arrangement of the stivers and of the par- 
titions which separate them at short intervals on the large drum, so that 
the number of the slivers on the drum of the carding engine also forms part 
of tuis invention. The invention cannot be fully described without refereuce 
to the drawings. 

344. J. MALiisox, jun. Bolton-le-Moors, “* Process and method of dyeing 
yarns.” — Dated (th February, 1863. 

This invention consists in dyeing yarns while in an extended state, as in 
sizing and dressing wachines, so tnat they may be dressed and wound on 
to the finished or weavers’ beam in a dyed state, whereby bsequent 
dressing (to which warpsdyed in the usual manner are submitted) is 
dispensed with.—Not proceeded with. 

854. B. Dorson and E. Baruow, Bolton, Lancashire, “* Carding engines.” — 

i .— Dated 9th February, 1863. 








A communication . 
of the water cylinders whea the pistons are drawn back, leaving just space! yi invention consists in certain improvements upon the carding engine 








for which letters patent were granted to Gorge Wellman on the 11th day «f 
September, 8. 2¢.5 . 2100) luc e>pecitication of Wie patent above reie. ted w 
the machinery descr bed acts successively upon e ch aliernate top curd or 
flat to clean it, thus ciea ing all tue top cards or flats an equai number of 
times, Now the present invention consists in so modifying the machinery 
that the flat near the * licker in” or the working aud ciearing rolleis, when 
such ave employed, are cleaned oftene: than those near the doffer, 


Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 


359. TH. and J. Smiru, Bury St. Bimun:is, ‘ Dyills or machines for depositing 
seed and manere."—D ted 9th F.bruary, 1868. 

This invention has for its object vo arrange aud construct the several parts 
of the machine in such a manner t at the tivs or funnels for conveying the 
seed Or mavure down to the coulters may hang straight down, and be less 
liable to become damaged or put out of order than heretofure.—Not pro- 
ceeded with. 





Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, gc. 


293. E. H. Massey, Liverpoo!, ‘Compositions for coating and colouring 
the walls, celings, and other parts of buildings."—Dated 2nd February, 





} 

These positions are posed of the following ingredients :—Whi ing, 
weil ground and sifted, 3 ib, ; gum arabic, } 1b. ; starch, ¢1b.; flour, 4 tb. ; 
ground alum, two ounces; chloride of lime, half an ounce. These sub- 
stances are well mixed together in a dry s.ate; and, in preparing the com- 
position for use, cold waver is added in sufficient quantity to form a stiff 
paste, and then boiiiug water is added to reduce the mass to a proper con- 
sistency.—Not proceeded with, 

31/. Z. M. Parkes, Plumstead Common, Kent, “ Iron and other metal bonds 
in use for budiags "—Dated 4th Februcry, 1863 

This inventiva consists of a band or strip of iron, or other metal, with 
transverse teeth, ridges, ribs, or projections pressed out of the solid, and so 
raised at intervals on each side of the strip or band for or on the whole 
width thereof. These projections are intended to be Jaid in the cement or 
mortar, or between the courses, or in the jvints or interstices of the 
bricks, stones, or building materials, so that the bond, thus held, pre- 
vents the materials from giving or slipping out of place.—Not proceeded 
with. 

318. W. T. Weston, Trafalgar-square, Charing-cross, London, ** Spring 
—_ or Jastening applicable to windows, dc."- Dated 4th February, 
$63, 


863. 
This invention cannot be described without reference to the drawings. 
322. W. Stokes, Birmingham, “‘ Window sashes.”--Dated 4th February, 
1863. 


This invention consists in making the sash proper a little less than the 
window frame between the beads, and occupying the difference on each side 
with additional stiles, to which the cords are to be attached in the o dinary 
way. for counterpoising the weight of the sash; and these outer stiles are 
attached, at or near the bottom or lower inner edge of the sash, by suitable 
hinge joints, which permit the sashes, when liberated by the fase ver, to 
fail inward —say, into a horizontal or other convenient slanting position, 
thereby rendering it as convenient to clean or renew the giass, in case of 
breakage, as if tue sash were removed from the window frame altogether, 
On the edges of the sash, and corresponding edges of the outer or hanging 
stiles, the inventor applies metal strips that overlap each other, thereby 
rendering the jvints entirely weather-tight and secure from draughts; and 
this same principle he appiies to the outside of the top rail of the lower 
sash, and the iueide of the bottom rail of the top sash, by which means the 
overlapping of the metallic strips not only excludes the draughts but also 
prevents tue insertion of any knife blade or other contrivance to unde the 
sash fastener, which may be of any ordinary construction. To prevent the 
sashes falling forward into the rom from the pres-ure of the wind or other- 
wise, should the fastener be left undone and the lower sash slightly 
elevated, he purposes usiug spring or other suitable catches or detents, 
that are brought into action for uniting the sash with the hauging stiles, 
so that, when the sash is in position, the outer slide shall be united to it at 
the top, and either of the lower +r top sash, although it is not essential to 
the top sash, as metallic pins may be secured o the tup rail, fitting metallic 
sockets correspondingly applied to the top of the sash frame, so that, as the 
top sash is si\dden up, the pins will enter the metal sockets,and thereby 
hold it in position,—Not proceeded with, 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, xe. 


299. W. CLARK, Quadrant-road, Highhury New Purk, Middlesex, “* Armour- 
plated and other ships." —Dated tnd February, 1868. 

According 10 this mvention the patentee builds war ships having the 
main body or continuous part of the hall but little above the load hne— 
say, some Uhree or tour feei, or it may be only to the load line, so far the 
mould of the sh p is much as in ordinary, From this level he carries up the 
hull of the ship m sectious—say, in two sections or parts (for a ship .dvft, 
in length) of about 10Uf. in length, the one part commencing, say, some 
B80it. or 40f%, from the stem, and the other about 20ft. from the stern, 
These parts he builds up to the height necessary for a wan, and sheathes or 
coats them eutirely with armour pistes, The fore part of these sections or 
parts he prefers of a biuff bow shape, whie the after parts may be of a 
sewicireuiar or other form, The part ot the lower body unoccupied by 
these sections or structurs will be a kind of a deck, wuich he forms and 
covers over with strong iron plates, to give the necessary strength to che 
hull, and to re ist the furce of exploied shelis, or the graze of shot, to 
which alove it would be subject, being nearly or quite horizontal, In 
building these vessels he carries a light upper deck over the en:ive area of 
the ship, which deck is carried between the raised parts of the hull on 
girders stretched from the one to the other, and, it necessary, supported by 
pillars from tue exposed piated deck below. tie has meutioned the raised 
parts of the hull as bein, two im number, but three or ocher number may 
be adapted. In the ar:angement before described he also carries up a smail 
section immediately behind the stem, but which need not be covered with 
armour plates; it would serve as a communication to the forecasvie ond as 
a support for the fore part of the upper deck; or the deck way terminate 
at the armour-pretécted part both fore and aft, Besides covering the 
raized parts of Ube huil with armour places, say, to the required depth of Sit, 
below the water liue, and ever the whoie of the lower part of the hail 
rising above the water, which may be to the extent of two, three, four, 
or even five feet, it may be necessary that the main and full length part 
of the hull requires to be five fcet above the ivad line, to give the ship the 
nece- sary buoyancy or liveliness, but which may not be the case, as the rai 
parts of the huli ate mtended to and wall give great buoyancy, if depressed 
mm th water, by the pitching and rolling of the ves-el, aud may produce ali 
the necessary buoyancy, even although the full lengtn and low parts of the 
hull be only at a level with the water line ; it may even be advisable tosink 
that part of the hull below the surface of the water, by admitting water 
ballast or otherwise before going into action. In tne latter case the armour 
plating might be dispensed wiih at the low parts of the hull, while, if suuk 
by the aumi-sion of water batlast only to the level of the water line, 
depth of five feet of armour plating would be sufficient. 

305. A. T. BLAKELY, Parlament-street, Westminster, and J, VAavVAssEur, 
Southwark, ** Projectiles sor ordnance.” — Dated 3rd February 1863, 

These improvement, consist in forming projectiles with grooves on the 
body and at the rear end thereof for receiving lead or other soft metal. 
The patentees preter to form these grovves at au angle to the axis of the 
projectiles, aud in the reverse direction to that of the sifling of the gun in 
which they are to be used; but the grooves may run parallel to the axis, 
and may be more or less long and deep, according to requirements, When 
the projectile is ready for use, there are alternate layers or strips of lead, or 
other soft metal, and iron or other metal of which the projectile is formed, 
round the circumference thereof, the iron or other metal thus protecting 
the lead or soit metal from injury. 

319. B. Russ, Bristol, “ Construction of iron ships or vessels, and of armour 
applicable thereto.” — Dated 4th February, 1863. 

This invention, so far as it relates to armour plates, consists in construct- 
ing such plates of iron and steel, in two or four distinct parts, which may 
be put together as foilows :—If made of two parts, the first portion of the 
armour plate is the *vack,” and is composed of forged or rojied iron of 
suiiable length, width, and thickness, ‘the second poriion is the steel face, 
and is composed of cast or wrought steel, or Bessemer steel of suitavie 
length, width, and substance. ‘Te steel face may be laid on the iron 
back,” and the two plates may be thin subjected to the heat of a biast 
furnace, or otherwise, till heated to the requisive degree for welding. Tne 
two portions may then be hammere: or roiied into oue solid armour plate, 
If made of four portions the patentee adds to the first series uf two portions 
a.ready described a second series of two portions of like materiais in the 
same ord r as before, and heats and welds as vefore described. Toe im- 
provements in the construction of iron ships or vessels, as described in the 
specification of this invention, are too diffuse to be quoted here at sufficient 
length for an intelligible abstract, 


320. C. and D. FAULKENER and J. FairLey, Birmingham, and W. C. Stirr, 
Edgbaston, near Birmingham, ** Gun barrels."—Dated 4th February, 


1863, 
The patentee claims converting or carbonising partially formed tubes of 
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iron or steel for gun barrels, remeaagge | called “ moulds,” whether the 

same be formed by coiling, welding, drilling, punching, or casting, and 

then one or finishing the same in the ordinary way now commonly 
pursued. 

331. B. F. Bates, Morley’s Hotel, Strand, London, “ Improvements in cannon 
and in projectiles to be used therewith." —A icati Dated 6th 
February. 13863, 

In constructing cannon according to this invention the inventor forms 
ahole through the breech, and this hole is smaller than the bore, and is 
parallel and concentric with it. Each projectile is provided with a long rod 
or bar, which, in loading the cannon, is passed through the hole in its breech. 
At the front end of the rod there is an enlargement or head, which, how- 
ever, is smaller than the bore; this head may be solid, or it may be formed 
into a shell, and behind this enlargement is placed a loose disc which fits the 
bore accurately. The periphery of this disc may, if desired, be formed of 
soft metal, and may also have lubricating material combined with it. The 
rod at the rear end of the projectile is, by pref » polygonal in section, 
with each of the sides winding spirally around the rod from end to end of 
its iength, as though the rod were twisted. The hole in the breech end of 
the caunon is formed to fit and correspond with the bar, so that, when the 
piece is fired, the projectile, in addition to being propelled forward, will, at 
the same time, be caused to revolve on its axis. The loose disc behind the 
head of the projectile, by preference, does not rotate with the pro- 
jectile, but the rod of a projectile turn is in a hole in the disc. 
As soon as the projectile leaves the gun, the resistance of the gun will cause 
the disc to slip off the bar at its rear end ; or the disc may be made to sepa- 
rate into two or more pieces as soon as it leaves the gun. If desired the 
hole through the breech end of the gun may be closed as soon as the rear 
end of the projectile passes out of it by means of a sliding ~~ pressed 
forward for that purpose by aspring. The hole in the breech end of the 
gun may be provided with a close fitting plug; the gun can then either Le 
used to propel a shot, such as above described ; or, when the plug is fixed 

n the hole, the gun may be used as an ordinary smooth bore gun. 

840. R. D. Tivnann, Stafford, ** Holster boxes.”—Dated 6th February, 1863. 

In carrying out this invention the inventor uses boxes of brass, gun- 
metal, or copper, for the iron or hard metal screws or pins to work in, and 
he makes such boxes by casting the same on to the screws or screwed pins 
intended to work in the same with the threads thereon. The pattern of the 
outside shape of these boxes is prepared in the usual manner, The object 
of the ipvention is to save wear and tear, and produce an article which 
shall, when useless for its original purpose, be valuable as old metal.—Not 
proceed:d with. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, lous Manufactured Articles of Dress, &c. 


323. W. T. Mabiey, Altrincham, Cheshire, and W. T. Cusetuam, Ashton- 
under Lyne, * Blowing organs, Se."—Dated 5th February, 1863. 

This invention relates, Firstly, to apparatus to be used as a substitute for 
the ordinary bellows used in blowing organs and similar musical instru- 
ments. For this purpose the inventors employ a flexible bag or tube dis- 
posed in a cylindrical form, and cause it to revolve against a roller, ora 
roller to revolve thereon, so that the air as it is drawn in at one end is 
ey pelled at the other, Another part of the invention relates to a method 
of giving motion to bellows of organs, applicable also to other vases in 
which comparatively small motive powers are required. For this purpose 
they employ a wheel, having vanes or teeth upon its circumference, and on 
these they cause water to be injected in such a condition as to form a jet, 
and acting, therefore, by impulsive force, the said wheel being mounted so 
as to revolve free of the fluid. At the backs of the vanes or teeth they leave 
openings, 80 as to allow the water to escape readily. For the supply water 
they propose, when available, to use the ordinary public service pipes. In 
order to regulate or govern the motive power, close or partially close the 
orifice of the jet, they cause a conical spindle or wedge-formed piece to 
drawn backward or forward, so as to contract or enlarge the opening.—Not 
proceeded with. 

3830. R. A. Brooman, Fleet-street, London, ‘‘ Apparatuses for tuning piano- 
fortes."—A communication.— Dated 5th February, 1863. 

The object of this invention is to facilitate the nang te pianofortes. In 
order to tune two strings, or make two strings agree, they must be of the 
same nature, and possess homogeneity of sound ; and to obtain this result 
it is necessary, First, that they be made to vibrate simultaneously ; 
Secondly, that the vibrations ran together in the same sounding board ; 
Thirdly, that they follow the same circumvolutions, and that they are 
reverberated by the same surfaces, The apparatus which forms the subject 
of the present invention fulfils these diti inve arranges & 
sonometric string parallel to the strings of which it is the type; it rests on 
the same bridge, and acts on the same sounding board. The longest string 
in the pianoforte is supported on a movable nut, guided in a longitudinal 
direction by a register for indicating externally the sound the type of which 
is required. The string, lengthened or shortened according to the propor- 
tions of the sonometer, by means of an additional pedal, gives successively 
the typical sound in the score to be produced, Thus, to tune an instrument, 
the typical string and the string to be tuned are simultaneously struck, one 
with the foot (because the pedal moves a hammer), the other with the left 
hand, while the right hand acts on the peg of the second string to raise or 
lower it in unison with the first; the tuner proceeds with these strings as 
if they belonged to the same key. This tuning apparatus may be fit 
inside or outside the pianoforte. 


849. J. James, Red Cross-square, London, “‘ Covering for hooped skirts."— 
Dated 7th February, 1863. 

The present invention is mtended to prevent the destruction of the skirt 
by the friction of the hoop, and consists in the application of a material, 
viz., leather, that will resist and prevent the friction alluded to, and that 
will, at the same time, form an ornament as a trimming to such articles of 
dress,— Not proceeded with. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

297. R. H. Friru, Rathmines, Dublin, ‘‘ Manufacture of paper.”—Dated 2nd 

February, 1863. 

This invention consists in the reduction of peat or turf bog into a pulp, 
which is then bleached by the application of chloride of lime, or by any 
other chemical bleaching process, and afterwards manufactured into paper 
in the ordinary manner.—Not proceedet with, 

208. E. B. Witson, Parliament-street, Westminster, “ Manufacture of gas.” — 
Dated 2nd February, 1863. 

This invention consists in the manufacture of gas from oil, by placing in 
a suitable vessel contain ng the oil a coil of piping, pipe, or pipes, through 
which the inventor passes hot water, air, or sieam, at such a temperature as 
shall generate gas from the oils contamed therein, which vessel may be 
large enough to be but partially filled with oil, leaving the remaining space 
for gas; or a separate receiver with purifier may be connected.—Jot pro- 
ceeded with. 

800. C. and G. L. Smiruims, Manchester, “ Preparing and bleaching ‘ Rheea’ 
and other fibrous materials ond sibres."—Dated 31d February, 1863. 

The fibres or fibrous materials, aiter having been properly cleansed and 
opened by seutching machinery, are placed in trays, skips, or baskets, made 
of galvanised iron wire or other suitable material, and provided with 
handles to facilitate their being moved about and raised from or lowered 
into cisterns or vats by cranes or other suitable appliances. The trays or 
baskets, with their contents, are now immersed in soft c ld water contained 
in vats or cisterns, having removable grids at the bottom to admit of the 
separation of any deposit or sedimentary matter, aud the fibre is allowed to 
soak therein tor a space of about twenty-four hours, at the end of which time 
the water is,to be withdrawn, ‘The cisterns or vats are then refilled with clean 
soft water, Which, with the fibrous materials or fibres, is maintained at a 
temperature of from 90 deg. to 10) deg. Fah. for a space of twenty-four 
hours, by passing steam into the cistern or vats by means of any convenient 
apparatus connected therewith. The fibrous materials are then removed 
ond passed between grooved and fluted rollers, under a suitable pressure, 
to express the water and various impurities dissolved by the foregoing 
treatment, and also to break and soften the fibre, and they are then treated 
with vegetable, animal, or mineral oils, if necessary, and replaced in trays 
or baskets constructed in the mannr hereinbefore described, but provided 
in this case with partitions or divisions for keeping the fibres straight and 
preventing matting ; the baskets or trays are then placed in an air-tight 
chamber or vat having a removable grid or perforated false bottom. After 
the «ir has been exhausted by any ordinary means from the chamber or vat 
the bleaching liquor—which consists of a solution of caustic soda or other 
caustic alkali—is admitted at the bottom, and forced up through the fibrous 
materials until the said vat or chamber is filled, and the materials are to 
remain thus saturated for about twelve hours at a temperature of 120 deg. 
to 212 deg. Fah., according to the nature of the fibrous materiais 
acted upon and the purpose for which they are intended. The air is then 
to be admitted into the vat or chamber, and the waste liquor drawn off, 
when the fib: ous materials are subjected to the action of a solution of soap 
and seda, or caustic soda, or other alkali, until the colouring matter has 
been removed. 

821. J. A. MANNING, Jnner Temple, London, “ Improvements in the treatment 
of night soiland other waste products, and for the manufacture of manure 
thereyrom.”—Deted 4th February, 1863, 

The main feature of this invention consists in treating night soil with 
sulphuric acid, in the manner described in the specification. 
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343. J. Siron, Castel Sarrazin, France, ‘‘ A new medicinal preparation for 
internal ani external application.”— Dated 7th Fe b 

The new dicinal prep i posed of the following plants, 
culled when at maturity, and in possession of all their aroma, both flower 
and leaf being used, unless one or other be specially indicated :—1, Mentha 
viridis; 2, Artemisia foliis pinnatisidis (vul., mugwort); 3, Hypericum 
perf 34,1 dula spicata ; 5, Achillea millefolium ; 6, Hypericum 
fagademonum ; 7, Plantago arenaria; 8, Hissopus officionale ; 9, Thymus 
serpillum ; 10, Thymus vulgaris; 11, Teucrium foliis cordatis undulatis ; 12, 
Artemisia absinthium; 13, Salvia officionale; 14, Faniculum officionale ; 
15, Anettrum foeniculum ; 16, Apium petrosilinum ; 17, Borrago officionale ; 
18, Lilium candidum ; 19, Flores lambrici ; 20, Spiria almaria ; 21, Fiores 
lilia parviflore ; <2. Flores rosarum centifoliarum ; 23, Flores citri medice ; 
24, Rosmarinus officionale ; 25, Verbena offi le ; 26, S lina ; 27, 
Angelica ; 28, Lythrum salicaria; 29, Anthemis pyrethram. The inventor 
places the flowers and leaves above enumerated in a glass vase or bottle, 
mixing them in about equal proportions ; he then presses them gently down 
with the hand, and pours upon them as much wine or brandy as will cover 
them, leaving the whole to macerate and steep, at an ordinary temperature, 
during thirty days, when he filters, and the liquor is ready for use.—Not 
proceeded with. 

346. W. T. Cooper, Tooley-street, London, ‘‘ Distilling apparatus.”—Dated 
7th February, 1863. 

This invention consists in affixing to the head or beak of the still a jacket 
cylinder, formed by two cylinders one within the other, leaving a small 
space between them, in which part of the spirit to be distilled or rectified is 
introduced. The inner cylinder is shorter by about one-third than the 
outer cylinder, and contains several movable and perforated pans or dishes, 
upon which the charcoal, berries, roots, or other substances or materials are 
placed when required. There is also a perforated movable cover to the 
inner cylinder. When the still is in operation the spirit in the jacket or 
space between the two cyliaders rises and overflows the perforated cover of 
the inner cylinder, and trickles through the perforated pans ; the hot vapour 
from the still meets it, and, converting a portion of it into vapour, carries 
it into an apparatus which the inventor calls a quadruple analyser, the more 
aqueous portions running into the still to be converted into vapour. The 
quadruple analyser consists of an upright tube or cylinder partially 
surrounded with water, whence the purer portions of the vapour pass, 
through regulated openings, into three other tubes or cylinders for a com- 
plete separation of the essential oils; the vapour then passes into the ordi- 
nary worm or refrigerator, The portions collected while passing through 
the quadruple analyser fall into a chamber in connection therewith, and are 
— drawn off or reconveyed to the still by suitable pipes. —Not proceeded 
with, 














CLass 9,—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not ‘ound under the preceding heads. 


275. J. Sainty, Burnham, Norfolk, “ Feeding troughs."—Dated 25th 
January, 1803. 

According to this invention the inventor makes the body of the trough 
of galvanised sheet iron, which he bends of a cylindrical form, but uses 
only a section thereof, embracing rather more than half the circumference. 
This body he mounts between two cast iron ends having suitable grooves or 
projections to receive the ends of the body ; these ends are connected by 
stretcher bolts which connect the whole firmly together. He disposes one 
stretcher below the bottom of the trough, while the other two pass through 
beads turned on the edges of the trough, which thereby form round lips or 
edges thereto; suitable feet are rivetted on to the ends to raise the trough 
from the ground. By forming the trough of rather more than half a 
cylinder, the upper parts or edges are turned inwards, which prevents the 
sheep or other cattle from dispersing the food over the edges, and also 
prevents the wind blowing it out. Stays are placed across the mouth which 
serve for hand holds, and also to prevent the cattle dispersing the food and 
throwing it out ; the ends of these stays pass through just below the beaded 
edges, over which they are turned and bind the sheet iron on the stays.— 
Not proceeded with. 

276. F. G. Stuser, Brixton, “ Air-tight boxes, cases, cupboards, 4c.” —Dated 
29th January, 1863. 

This invention consists in the construction of air-tight boxes, cases, cup- 
boards, and similar vessels, in which valuable materials may be preserved 
from damage by water or moisture, and perishable substances have their 
decay retarded or arrested by being surrounded by an atmosphere different 
in condition or nature from the ordinary atmosphere. These vessels are 
not to be assumed air-tight, but proved to be so, and a test tube or collar is 
placed somewhere in the vessel for connecting apparatus to the vessel for 
doing so. The vessels are constructed of metal, or wood and metal, and 
vulcanised india-rubber, or other elastic material, which should be vapour 
tight, is interposed between the door or lid of the vessel and the vessel 
itself. Some or all of the fastenings should be modified so as to be re- 
adjustable without removal, and to give the necessary pressure upon the lid 
without adding to the weight. 

278. W. E. Gepor, Wellington-street, Strand, London, “ Apparatus for 
cleansing chi: "—A tion. — Dated 30th January, 1863. 

This apparatus is composed of a given number of iron rods fitted at their 
lower ends in a block of wood; these ruds have small scrapers on 
their tops. On g out the blage of rods or wires (which is 
effected in the chimney fanwise but circular) these scrapers perform their 
office on the inside of the chimney. When not in action they are enclosed 
within four pieces of wood, surmounted by a hinged platform with wheels. 
By means of a rod which slides in the supports of the platform—and to 
which supports are attached four chains, the ends of which are united on 
the top of the said rod, and a chain passing downwards from the bottom of 
the rod—the apparatus is opened out when required.—Not proceeded with. 

79. W. E. Gener, Wellington-street, Strand, London, * Cones or forms for 
moulding refined sugar.”~—A communication.— Dated 30th January, 1863. 

Instead of making the cones or forms for moulding refined sugar in the 
ordinary manuer, the cone, the subject of this invention, is made of a single 
piece of sheet iron, ot which the edges are tapered or thinned down so as to 
present on the outside as little ridge or wavyness as possible. The interior 
of the cone is perfectly smooth, and the two edges of the iron are first 
adjusted by small rivets, the heads of which are filed or otherwise smoothed 
down ; then the joint is soldered or brazed with the usual brass and zinc 
soldering. —Not proceeded with, 

283, W. E. Gepag, Wel/inton-street, Strand, London, “ Hair nets."—A com- 
munication.— Dated 30th January, 1863. 

This invention consists in the use of human or animal hair exclusively in 
the f of nets intended to hold or secure in position a Jady’s hair 
or coiffure. As regards their manufacture, it is only necessary to observe 
that the network is best made with the hairs two and twu spade headed, 
**tete beche,” twisted together, and when the net is completely made, it 
— be vapourised on a suitable vapouriser to give it finish and fix the 

not. 

285. J. Ligutroot, Accrington, ani F. TRACHSEL, Manchester, ‘ Apparatus 
used in the process of distillation.”— Dated 31st January, 1863 

This invention relates to a system of continuous distillation which is 
performed by this improved stiil, the constructio: of which is as follows : 
—The invenvors take a strong tube made of any suitable metal or mate- 
rial, and eny convenient form or shape, which is provided with a main 
tap or valve at one extremity, to admit and regulate the flow of steam 
within the tube ; at its other extremity it is provided with a tap or valve, 
to let out the condensed water and the surplus steam, This tube is placed 
in a slanting position, and they rivet, solder, or braze at the upper surface 
of the tube longitudinal strips of metal forming a trough or channel, and 
alsv, sometimes, transverse ridges or small bars, either metallic glass, por- 
celain, or vther suitable material, to increase the surface and retard the 
flow of the liquors passing upon them. The tube, thus prepared, is en- 
closed in a larger one made of similar materials to the first ; both ends 
of this outer tube or case are closed, and, in order to let off the vapours 
of the substances distilled, they adapt, at or near to the upper extremity 
of this outer tube a head or bent tube, similar to a swan’s neck, which 
is joined or connected with proper worms, coolers, or condensers. At the 
upper end of the outer case they also place a smaller tube, to deliver a 
stream or streams, jet or jets, or droppings of the matters undergoing 
distillation by the heat of the inner steam pipe. This smaller tube has a 
proper tap or valve, to regulate the tlow of these matters from the sup- 
plying vessel. At the lower extremity of the outer case they also place 
an outlet to pass off those matters which have undergone the operation 
of distilling, and which are left as residues. This outlet pipe may be put 
in communication with a worm or cooler, or may pass at Once into a waste 
still or other convenicut vessel —Not proceeded with. 

236. T. BENNETT, Worcester, “‘ Arrangement for obtaining pictorial back- 
grounds, jsorrgrounds, and perspectives when taking photographic 
portraits or sux pictues.” — Dated 31st January, 1863. : 

In taking photographic portraits or pictures in which it is derired to adopt 











| suitable backgrounds, foregrounds, or perspectives, ic has been hitherto the 


practice to use a painted canvas descending to and terminating at the floor 
or standing place of the apartment or place. Now according to this inven- 
tion the patentee uses a canvas (or equivalent sub pended or 
secured upon a roller or rollers with puieys and cords, by which the canvas 
can be raised or lowered. The said canvas (or its equivalent) is always of 
sufficient length to allow it to be brought down to the floor, then stretched 
along the same, and kept in position (if desired) by catches or grippers, so 
that the person or persons or principal object or objects to be pourtrayed 





| may stand upon a part of the canvas, or equivalent. The back.round, 


foreground, or perspective which is to remain perpendicular or nearly £0 is 
to be painted or depicted in the ordinary or perspective manner, and that 





part of the canvas or equivalent which is to lay upon the floor is to be 
painted so as to have the same convenient effect as the upright and so 
as imperceptibly to “‘ run into” the same ; for which purpose he hitherto 
adopted the plan of first painting the upright part and fitting the same to a 
corresponding position to that in which the same is intended to be used, 
and then stretching the horizontal part upon the floor, drawing lines, or 
objects by the aid of camera, 





Tue WetsH Coat anp Iron Trapves.—The determination of the 
Staffordshire ironmasters to advance the price of manufactured 
iron 10s. per ton does not seem as 5 to have had any material 
influence upon the Swansea market, Welsh bars and rails not having 
proportionately advanced. It was expected that this somewhat 
sudden rise by the Staffordshire makers would give a great impetus 
to the trade in this district, but such has not been the case, for the 
iron trade cannot be quoted quite so brisk or active as some three or 
four weeks since. Still there is a good consumptive demand, suffi- 
cient to keep the principal mills aud forges steadily engaged. The 
European States are now the chief consumers, but one or two rather 
large consignments have again been made to the American shores. 
Prices are rather firmer than before, and may be quoted at from 
£5 10s. to £5 15s. free on board, in any of the Welsh ports. The 
emigration mania still continues from the hills, and if it lasts much 
longer will undoubtedly cause much and serious inconvenience to 
the makers. In the coal trade there is still a good stroke of busi- 
ness being done, and with large numbers of vessels in the various 
ports freights are somewhat lower than previously given. At Cardiff 
the iron trade is in rather an unsettled state, owing to the course 
adopted by makers in South Staffordshire in granting the demands 
of the men, The puddlers and others employed in the works of 
this neighbourhood have not yet taken any step with the view of 
obtaining an advance, but an application will be made at the next 
pay. ‘The ironmasters are reported to be well supplied with orders, 
= a are quoted £6 to £6 2s. 6d. free on board.—Colliery 

uardian. 


Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 29th of August, on 
10,882 miles, to £641,770, and for the corresponding week of last 
year, on 10,428 miles, to £637,615, showing an increase of 454 miles 
and of £4,155 in the receipts. The gross receipts on the following 
fifteen railways amounted, in the aggregate, on 7,663 miles, to 
£513,189, and for the corresponding week of 1862, on 7,397 miles, 
to £515,422, showing an increase of 266 miles, and a decrease of 
£2,233 in the receipts. The decrease on the Great Western 
amounted to £3,505; on the London, Brighton, and South Coast to 
£2,676; on the London and South-Western to £3,010; on the 
Midland to £1,406; and on the South-Eastern to £2,844; total, 
£13,441. But from this must be deducted £523, the increase on the 
Caledonian; £1,035 on the Great Eastern; £338 on the Great 
Northern ; £2,168 on the Great Southern and Western; £1,305 on 
the Lancashire and Yorkshire; £850 on the Loudon and North- 
Western ; £662 on the Manchester, Sheffield, and Lincolnshire ; 
£979 on the North British; £3,348 on the North-Eastern and 
Stockton and Darlington—together, £11,208, leaving the decrease, 
as above, £2,233. The goods and mineral traffic on those lines 
amounted to £256,646, and for the corresponding week of 1862 to 
£220,444, showing an increase of £16,202. The receipts for pas- 
sengers, parcels, &c., amounted to £276,543, against £294.978, show- 
ing a decrease of £18,435, the comparison being with an International 
Exhibition week of last year. The traffic receipts on sixty-three other 
lines amounted, on 3,219 miles, to £128,581, and for the corresponding 
weck of last year, on 3,031 miles, to £122,193, showing an increase 
of 188 miles, and of £6,388 in the reccipts. The total receipts of 
the past week show a decrease of £278, as compared with those of 
the preceding week, ending the 22nd of August. 


CoxwetL, THE AgERONAUT.—Henry Coxwell was born near 
Rochester, on the 2nd of March, 1819. His father, at that time a 
captain in the royal fleet, was soon after appointed commanding 
officer of the stationary vessels at Chatham, so that when Henry 
became four years of age his home was on the deck of a man-of-war 
which had played a prominent part in the battles of England. In 
the barracks of the soldiers of the navy there was a school for the 
sons of the army and navy. In this school he received his first 
education, and here he soon showed such boldness as to indicate, 
from the disposition of the boy, the character of a courageous and 
danger-despising man. Henry was desired by his parents to 
become an officer in the army; but, when his father died, which 
occurred in time of peace, he was disappointed in his youthful 
hopes, and, when twenty years of age, at his other's desire, he 
resolved to become a dentist, in which capacity he practised in 
London. But the dentist, against his will, constantly found himself 
in the air when his patients claimed his services on earth. He thus 
at last, and with some reason, concluded that he was destined for 
the immeasurable empire of space, and threw all his attention on 
aerostatics. Mr. Coxwell ascended in Germany for the first time, 
at Alberfeld, in the summer of 1841, and his manner of managing 
the balloon soon secured for him the confidence of his company and 
travelling companious. In May, 1847. he went to Berlin, and 
ascended from Kroll's establishment. His accomplishments in the 
Prussian capital were of a manifold and attractive description. 
Sometimes he ascended with two gondolas, and at a height of 
3,000ft. descended a ladder of ropes 50ft. long into a second gondola, 
in order to open an air bombardment there. These daring deeds 
founded his reputation, and he knew how to increase it in a 
praiseworthy manner. He published a monthly paper in London 
on aerostation, and has lectured on the subject of the art to 
which he is so much attached. Mr. Coxwell has made 495 ascents, 
and never had an accident until the rashness of an amateur, who 
accompanied him some years ago, induced him to attempt to land 
in an unfavourable situation, and the amateur was thrown out and 
injured 

Increase or Rattway Roxuine Stock.—The gradual increase in 
the rolling stock of the various railway companies is very striking, 
Thus ihe Bristol and Exeter, which had, at the close of 1861, 60 
locomotives aud 1,173 carriages of various kinds, had advanced at 
the close of 1862 to 64 locomotives aud 1,229 carriages and trucks; 
the Great Eastern progressed trom 328 engives and 8,604 other 
carriages and trucks in 1861 to 330 engines and 8,650 other carriages 
and trucks in 1862; the Great Northern from 338 engines and 10,122 
carriages and trucks in 1861 to 338 engines and 10,167 carriages and 
trucks in 1862; the Great Western from 443 engines and 10,424 car- 
riages and trucks in 1861 to 504 engines and 11,591 carriages and 
trucks in 1862; the Lancashire and Yorkshire, from 363 engines and 
11,897 carriages and trucks in 1861 to 370 engines and 11,954 car- 
riages and trucks in 1862; the London and North-Western, from 97 2 
engines and 21,233 carriages and trucks ia 1861 to 1,031 engines and 
21,390 carriages and trucks in 1862; the London and South-Western, 
from 177 engines and 4,616 carriages and trucks in 1861 to 177 
engines and 4,821 carriages aud trucks in 1862; the London, Brighton, 
and South Coast, from 145 engines and 3,862 carriages aud trucks 
in 1861 to 155 engines aud 3,899 carriages and trucks in 1862; the 
London, Chatham, and Dover, from 49 engines aud 576 carriages 
and trucks in 1861 to 76 engines and 983 carriages and trucks in 
1862 ; the Manchester, Sheffield, and Lincolushire from 133 engines 
avd 4,687 carriages and trucks in 1861 to 133 engines and 4,703 
carriages and trucks in 1862; the Midland, from 473 engines aud 
11,740 carriages and trucks in 1861 to 479 engines and 11,901 
carriages and trucks in 1862 ; the North-Eastern from 446 engines 
and 24.996 carriages and trucks in 1861 to 487 engines and 25,120 
carriages and trucks in 1862; the North London from 66 engines aud 
2,460 carriages and trucks in 1:61 to 68 engines and 2,582 carriages 
and trucks in 1862; the South-Eastern, from 189 engines and 3,960 
carriages and trucks in 1861 to 201 engines and 4,179 carriages and 
trucks in 1862; the Stockton and Darlington, from 151 engines and 
17,552 carriages and trucks in 1861 to 155 engines and 17,563 
carriages and trucks in 1862; and the West Midland, from 105 
engines and 3,743 carriages and trucks in 1861 to 115 engines and 
4,222 carriages and trucks in 1862. The Scotchand Irish lines have 
of course, developed their rolling stock to a corresponding extent. 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

ExcrTEMENT IN THE Iron Trave ; Makers Full of Orders: Still Higher 
Prices Demanded: Further Advance in Welsh Bars—Pia Inon: A 
Rise of 10s. a ton required— Coat anv Stone Traves : The Advance 
in Prices -Tut WaGes Movement amonost THe OPERATIVE [Ron- 
makers: A Strike among the Puddlers of Steel Iron: Rollers and 
Millmen forming Trades Unions—BriamincHaM AND WoLVERHAMPTON 
Harpware Trapes: Less Activity—WiLtengaLt Lock’ TrapEs— 
Strikes AMONGST THE Nam Makers anp some CHAIN Makers— 
New Trave ror KippermMinsteErn—RarLway COMMUNICATION WITH 
Sours Wates—A Co.uery Locomotive: Save of £500 a year by 
its use—AN InTERESTING CaLCcuULaTION—THE INsPECTOR OF MINES 
anp THE Hartiey Revier Funp—Accipents. 


Tue unhealthy excitement mentioned last week continues. Cus- 
tomers continue to demand iron, and give the advance of 10s. very 
readily. On Wednesday a buyer had an order for 2,000 tons of 
girder plates, which he was pressing makers to take, even in small 
lots, at the advance, but he could not — upon many to take as 
large a quantity each as he desired. The makers of first-class iron 
have sent out circulars announcing that all orders hereafter 
received must be at the terms of the next quarter-day prices, and 
one is understood to have sent out an announcement declaring a rise 
of 20s.a ton. The Welsh makers are still putting up their rates. 
They are now booking orders here at £7, but they decline, even at 
that high price, to take specifications for so large a quantity as 
buyers desirs. This price is a rise of 2s. 6d. a ton upon the week, 
and, since March last, of £1 aton. The Welsh prices are kept up 

artly by our high prices here, and partly by the diminished capa- 

ilities of production there, from the loss of men by emigration—-as 
many as between 300 and 400 a week being said to be emigrating 
from that district weekly even now. Masters in Wales hope to be 
able to keep up their prices, and to receive great help in this effort 
by the orders that will be forthcoming, on account of the great 
railway, of 1,200 miles iu length, that will be soon commenced, and 
in six years completed, in Russia, In this district the prices are 
kept up by the threatened further demand of the men for increased 
wages, and in fear, on the part of consumers, that rates will go up 
much higher. At the same time there are aclass of manufacturers 
in this district who allege that, in consequence of the rise of 10s., 
added to the rise which took place during the puddlers’ strike— 
altogether in most instances of 15s. a ton — business is being 
checked, and they are getting sadly short of orders; but masters are 
getting hopeful that the rise may be maintained. 

The pig iron makers of this district, who, before the advance in 
puddlers’ wages, could sell only with difficulty at £3 15s., are now 
sefusing to book any quantity for less than £3 15s. Others are get- 
ting 5s. rise. Hematite houses are not making such demands. They 
are, however, obtaining some advanced prices, and others a rise of 
from 2s. 6d. to 5s. 

Stone is realising from 1s. to 1s. 3d., and coal from 6d. to 1s. rise. 
The thin-coal colliers ere expected to be satisfied with an advance 
in their wages of 3d. aday, but the stone-getters in the Dudley 
district held a mass meeting in the town on Monday, demanding a 
rise of 6d. a day, to make their rise equal to that conceded to the 
thick-coal colliers in the same district. For this rise they resolved 
to give notice to-morrow (Saturday) night. 

The puddlers are now nearly ali at work on the terms demanded 
by themselves, and after a resistance of nearly five months, c ded 


this purpose was held at Brierly Hill on Monday last. The chair- 
man announced that Messrs. G. B. Thorneycroft and Co., of Wol- 
verhampton, had given the full 10 per cent. rise from a week back. 
The apnouncement was received with cheers. From the reports 
which were made by various speakers, who together represented 
nearly all the works in East Worcestershire, it ap that some 
masters had given their men more than the required advance, that 
others had given, some 5, some 7, and others 7} per cent.; while of 
the rest some had given the full rise to the heaters and not to the 
rollers, others just the contrary, and the remainder had either 
made a definite promise to give it or else had made 
no reply at all. Amongst those who had given a definite 
promise subject to certain other works giving the rise (which 
are now reported to have done so) was Mr. Smith on be- 
half of Lord Ward. With reference to those masters who had 
not satisfied the men, or who had given no reply to their applica- 
tion and had not been served with notice, it was resolved that 
notice should be given to-morrow night. To Messrs. Hingeley 
and Smith, who, the meeting said, were the first to give the rise, a 
cordial vote of thanks was passed. A strong determination was 
expressed that the men ought to be satisfied with nothing less than 
an advance all round of 10 per cent. upon their past wages. It was 
then resolved to form a Union, and a committee was appointed to 
draw up the necessary rules. Some discussion then ensued, and 
as a result it was resolved that it would be advisable to amalga- 
mate this Union with that connected with the puddlers. On the 
previous Saturday evening a meeting of puddlers and others had 
been held in Wolverhampton, and a resolution was adopted to the 
effect that the puddlers of steel-iron being justified in their demand 
of a rise of 1s. 4d. per ton, they should be supported by the Union 
as long as they remained out. 

At Birmingham there is rather more of quietude than is usual, 
though most of the artizans are employed. The fancy trades are 
dull, some of the oldest firms are complaining, and the jewellers are 
badly supplied with orders. The tool forgers are slack; the metal 
rollers are also less busy than they have been. The lamp and 
chandelier makers have commenced the autumn trade; the electro- 
platers report being dull. The spoon and fork trade has been a 
leading branch trade in Birmingham: in it a very large number of 
workpeople are employed, and most of them at full time. 

The manufacturing trades of Wolverhampton are perhaps more 
active than is the case in some other localities. Up to this period 
there has been no such thing as working short time in any of the 
principal branches, and even now, when orders have somewhat 
slackened, manufacturers have sufficient to keep their men going 
without augmenting stocks. The japanners report being rather 
quiet, but the tin-plate workers, lock makers, and others, are doing 
an average trade. At Darlaston the artizans are pretty well em- 
ployed, though the military gun trade is dull. ‘There is a fair 
amount of business doing in the smaller class of castings, also for 
railway fittings, the large works in the neighbourhood of Wednes- 
bury being on at fulltime. The edge-tool makers there have had 
good orders in of late for spades, shovels, and picks, a large propor- 
tion of the latter being on account of the foreign markets. At 
Walsall trade has been rather looking up of late, and the hollow- 
ware makers at Westbromwich report business steady. In tie 
neighbourhood of Dudley and Stourbridge all the principal works 
are in full operation, and there is very little compulsory unem- 
ployed artizan labour in the market. 

To the men who are on strike in the nail trades must now be 
added certain of the chain makers, who have given notice for a rise 
of 6d. per cwt. 

decided and per t improvement has taken place in the 





by their masters. Having had so long a holiday the men are not in 
good condition, and during the first week were able to do only three 
half-turns. Before returning, the men who were out took advant- 
age of the opportunity to require the removal of what they 
regarded as a local grievance of long standing; and they state 
that their requirements were met. In consequence, certain of 
them are now in a more satisfactory position, in other respects 
than as regards direct wages only, than they were before the com- 
mencement of the recent strike. A difficulty, however, exists with 
the puddlers who are employed in the manufactnre of stcel iron, 
which finds a large market in Sheffield. The makers of this 
description of steel in South Staffordshire are Messrs, Solley, 
Great Bridge, the Chillington Company at the Seabrook and Capontield 
Works, and Mr. Isaac Jenks, of Minerva Works, Wolverhampton. 
For the puddling of steel iron themen have always received a higher 
price than for the puddliug of ordinary iron. They now say that 
by reason of the extent to which they were reduced when the wages 
of the makers of ordinary iron were decreased, they are now entitled 
to a rise of 1s, 4d. per ton. They allege that when for the puddling 
of steel iron they were paid 13s. a ton, and a reduction was declared 
in the price of iron, the wages of the ordinary puddlers were reduced 
1s. a ton, but that their wages were brought down 1s. 4d.; and that 
on a subsequent occasion, when the ordinary puddlers were reduced 
6d., they were reduced 8d., their employers at tha same time pro- 
mising that when wages took an ag direction the rise should 
be in proportion to the drop. “ Now, however,” say they, “the 
masters are not prepared to keep their promise, and have declined to 
give the rise we require.” ‘ During the strike the wages per ton for 
puddling steel iron were, at Messrs. Solley’s works, 11s. 2d., and at those 
of the Chillington Company and Mr. Jenks’ 11s. 1d. The difference in 
favour of the men at the first-named works is by the Wolverhamp- 
ton men alleged to be duo to the fact that at the last drop Messrs. 
Solley’s men prevailed upon their employers to reduce them only 
6d., while at the other two works the reduction was 8d. At all the 
above-named works a rise of 1s. 4d. per ton is demanded, but the 
masters are reluctant to give more than Is. The men at first all 
declined the offer, but, with the exception of the works of Mr. Jenks, 
they have now resumed their work. At Great Bridge, however, 
they have given notice that unless their d ds are conceded they 
will cease working ; and at Seabrook and Caponfield the opera- 
tives are understood to have taken a similar course. Mr. Jenks is, 
we understand, prepared to give the same price as that given by 
the other employers. At his works, however, the night-turn 
men left off on ‘Tuesday week last, and the day-turn men followed 
their example in a few hours afterwards. The Union, the men 
allege, is prepared to support them in the event of a strike, and to 
dispense among them weekly a sum of money which shall be equa! 
to the total amount that they would earn if they were in work; and 
this statement would appear to receive confirmation from statements 
made at a conference of Unionists at Sheffield, on Saturday last, 
where the district was represented. On that occasion the conduct 
of the men in this district in connection with the puddlers’ strike, 
and also the millmen’s present movement, were approved; and 
assurance was given that, as well to the district generally as to the 
puddlers of steel-iron in particular, every necessary aid would be 
rendered. It was also stated that so soon as the puddlers of steel- 
iron in this district had obtained their rise the Sheffield men would 
give notice for a return to the scale of wages from which they were 
last dropped. About eighty puddlers are supposed to be employed 
making steel-iron at the three works named. 

_ The formation of the South Staffordshire and East Worcestershire 
Union is proceeding vigorously. It is founded upon the basis of the 
Gateshead Union, with which it will be affiliated. The rates 
already adopted justify the executive committee in levying, if 
necessary, a weekly contribution from men in work to the amount 
of 1s. per day. Men who, in the opinion of the committee, have 
been unfairly discharged, are to be kept at the expense of the funds 
until they are reinstated in work or obtain it elsewhere ; and when 
a surplus of unemployed labour has accumulated to an extent likely 
to briug down the rate of puddlers’ wages, money is to be devoted 
to enable such unemployed labour to emigrate. The men, at pre- 
sent, make no secret of the fact that, should iron be put up 10s. a 
ton, they will demand another advance. Whether this advance 
shall be 6d. or 1s. a ton extra upon the present scale has not yet been 
definitely decided. 

‘The millmen and ball-farnace men have formed a Union for their 
craft alone. An influential and numerously attended meeting for 











manufacturing trades of Willenhall, and, almost without exception, 
the artisans are now fully employed. ‘The demand for rim locks for 
export trade, especially of the commoner descriptions, continues 
brisk, and in the better qualities there is no cause for complaint. 
The orders from Australia are, perhaps, scarcely so numerous as 
they were a month ago; but manufacturers are more than compen- 
sated by the extra demand for other markets. The home trade is 
good, better, indeed, than could have been anticipated when the 
state of the cotton districts is considered, and the continental orders 
are steadily arriving ; consequently, the makers of dead mortice aud 
fancy padlocks have plenty to do. Perhaps the most noticeable 
feature in the local trade question just now is the rapid development 
of the Indian market, and the probability of its becoming, at no 
distant date, one of the chief absorbents of South Staffordshire 
wares. Already some very extensive orders have been received 
from India for brass padlocks, and there seems every likelihood of 
their continuance, although for other descriptions of locks there 
inay not, for a year or two, be much demand. ‘The only branches 
of Willenhall trade in which there are the slightest murmurs of 
complaint are the trunk lock and curry-comb branches. The 
demand for trunk locks, however, is at all times limited, and the 
depression affects only a few of the smaller manufacturers. The 
makers of curry-combs, tired of hoping for any adjustment of 
American affairs, on which a revival of their branch of industry 
almost entirely depends, are gradually gliding into other branches 
of manufacture. The chest, till, and cupboard lock trades of Wil- 
lenhall, and its vicinity, are tolerably brisk, and the makers of 
screws, gridirons and other miscellaceous articles, are well employed. 
The manufacturers of bolts, latches, &c., report a steady and con- 
stant improvement in the demand for these descriptions. 

A new trade for Kidderminster has recently been introduced, and 
is now actually in operation. The Cotton Spinning Company, which 
was formed some few months before the outbreak of the war in 
America, is at last putting its proposals into practice. The new 
manager, Mr. Barker, has lately purchased some cotton, and with this 
the mill has been put to work. The hands who have been engaged 
are principally Lancashire people; but some of the surplus popula- 
tion of the immediate locality will be gradually initiated into this 
new branch of industry; and there is little doubt that, with improve- 
ments in the cotton market, the object of the promoters of the com- 
pany will be ultimately accomplished. . 

At the Birmingham Bankruptcy Court, on Friday last, a first sit- 
ting was held in the case of J. Linsdale, coppersmith, of Birming- 
ham. The estate was left in the hands of the official assignee. In 
the case of E. Cooke, needle manufacturer, of Redditch, an applica- 
tion was made that the bankrupt, who is at present in Worcester 
Gaol, might be required to furnish a cash account, and a purchase 
and sale account, from the Ist of January. The meeting was 
adjourned. A meeting for last examination and discharge was held 
in the case of S. Cross, of the Staffordshire Ironworks, Westbrom- 
wich. A cash account was applied for, and the meeting was adjourned 
to allow time for its preparation. On Monday a first sitting was 
beld iu the case of C. E. Butler, a wireworker, of Birmingham. 

At the thirty-fourth half-yearly general meeting of the Shropshire 
Union Railway and Canal Company, held at Shrewsbury on Satur- 
day last, it was announced that, under the lease, the s nareholders 
were, for the past half-year, entitled to a dividend at the rate of 
£21 por cent. per annum. This is half the rate of the London and 
North-Western Company’s dividend for the same period. 

Impressed with the importance of securing free access to the 
mineral districts of South Wales, the London and North-Western 
Railway Company have within the last three years supported and 
leased several lines which will enable them to run to the heart of 
Monmouthshire, and to the eastern parts of Glamorganshire. 
A few days since the old Ruuney line was transferred to 
Messrs. Savin and Ward, who are acting for the Brecon, 
Merthyr, and Newport {Railway Company, and the latter is intended 
to form part of the London and North-Western system. By means 
of these lines Newport will be placed in direct communication with 
Merthyr, Aberdare, Brecon, North Wales, Birkenhead, Liverpool, 
and other places; aud there is little doubt that a large increase of 
trade will be the result. : 

There seems at length to be something like a prospect of certain 
of the ironmasters of this district availing themselves of the loco- 
motive to bring the minerals from the pits to their furnaces and works, 
where at present horses are employed on tramways. An eugine has 
been for some time thus employed in the neighbourhood of Willen- 








hall, and now one has just begun to run between one of the collieries 
and the furnaces of the Parkfield Iron Company, near to Wolver- 
hampton. It has been made for ert ed by Messrs. R. and J. A. 
Thompson, of the Pot House Bridge Works, Bilston. It is alleged 
by its makers to be the smallest ever constructed for real work. Its 
principal dimensions are—gauge, 2ft. 5in. ; cylinder, Gin. diameter, 
l4in. stroke; wheels, 2ft. Gin. diameter, centres of the same, 4ft.; 
total length of engine, 12ft. Gin. This small engine, with 
a dead weight behind it of about 14 tons, travels up 
an incline, the average gradient of which is one in fifty, and of the 
steeper parts one in thirty-three, at a pace of about six miles an 
hour. The tank is placed under the boiler, and the total height of 
the engine from the rail to the top of the boiler does not exceed 3ft. 
9in. On this account it will travel smoothly and steadily where 
great inequalities of temporary colliery tramroads are unavoidable. 
It is well adapted for turning, going without difficulty round a curve 
of 25ft. radius. The ease fa the management is effected chiefly by 
the draw bar being worked upon a swivel, the centres of which to 
the centres of the axles being only 2ft. 10in. We have reason to 
know that the working of the —— is much approved of by the 
Parkfield Company, who propose having sister engings built. The 
cost of the engine is only £350, and its working about £3 per week. 
It will displace fifteen horses. These facts given, itis easy to see 
that upon every fifteen horses displaced a saving may be safely cal- 
culated upon of quite £500 a year. 

The following rule for calculating the weights of cast iron balls 
has been supplied in a letter recently sent to a Birmingham paper 
by Mr. Jno. Swift, a resident engineer and inspector:—From the 
diameter or greatest circumference find the cubical contents xX by 
+263 will = 1b. avoirdupois. It is, however, very sensibly added that 
i has the specific gravity of cast iron varies, and as practically 
true spheres are seldom met with, the surest rule for finding the 
weight of cast iron balls is to weigh them on a pair of common scales, 

At a meeting of the — Board of Commissioners, on 
Monday last, a letter was received from Mr. Bakor, in which he 
said that having been informed by the secretary of the fund that a 
circular had been addressed to the board on the subject of organizing 
local committees for the purpose of distributing any portion of the 
money which might be allotted by the general committee of the 
Hartley Fund for the relief of miners in the South Staffordshire 
district, he wished to know what steps it was proposed to take in 
the matter. One of the members present said that he was not aware 
that any previons circular upon the subject had been received. 
Ultimately it was resolved that applicatian with reference to the 
matter should be made to the Hartley Relief Committee. 

On the atternoon of Saturday last Wm. Weston, a gun-barrel 
grinder, of Birmingham, was engaged at his work, when the grind- 
stone suddenly flew apart, and one of its pieces striking him on the 
face, fractured both his jaws, inflicted two scalp wounds, and 80 
severely injured him that he is at present lying in s somewhat dan- 
gerous condition. 

At noon on Monday last a man named Calvin Frost, employed at 
the nail works of Messrs. Nene, at Wolverhampton, got entangled 
in the machinery, and sustained injuries from the effects of which 
he died the same day. The body was fearfully mutilated. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverPooLt: Town Improvements: Mersey Docks and Harbour Board : 
Ships and Shipbuilding — State or tae Corton Manuracturine 
Disrraicts—Gas anp WATER AT MANCHESTER—MANCUESTER COTTON 
Company—Tue Nortu: The Late Meeting of the British Associa- 
tion: Trade of the Tyne: Blythe Harbour: Another Dredger for 
the Tyne—Messnrs. Patmer’s Works at JARROW—STATE OF ‘T'RADR 
at Suerrieup—Scortish Marrers: Glasgow and South Western 
Railway: Clyde Shipbuilding: Continued Progress of the Clyde. 


Té6 commence with Liverpool, we may note that the Town Council 
has determined to apply to Parliament next session for powers to 
effect the following improvements, viz., to widen Wellington-road 
from Thornton-place to Grafton-street, provided the surveyor 
should fail in making the requisite purchases by private contract ; 
to purchase the reversion in Prince's Park; aud to purchase the 
property required for the improvement of ‘Tithebarn-street, between 
Oldhall-street and the railway station, At the last sitting of the 
Mersey Docks and Harbour Board the proceedings of the works 
committee included a resolution authorising the engineer to endea- 
vour to effect an arrangement with the railway companies to remove 
their station from the Morpeth dock to the Egerton dock, to enable 
the works of the Morpeth dock to be completed; the engineer to 
report the result of his communication to the committee. Mr. Boult 
having ascertained, through a question to the chairman, that 
the proposed arrangement would cause some expense to the board, 
said that, as far he understood, the northern entrances were 
likely to be finished as soon as, or sooner than, the Morpeth 
dock, and the board might certainly wait until it pleased the 
companies to remove to their own land. He could not see that 
the proceeding now proposed would expedite the business of the 
Morpeth dock one hour, so that they would incur expense and gain 
no advantage. ‘The chairman observed that the object was to com- 

lete the Morpeth dock, and it would probably be brought into use 
in six months if the engineer should succeed in making the arran 
ment he had been authorised to seek. Mr. Smith said in his opinion 
the board was not under any obligation to incur the slightest ex- 
pense. Mr. Laird explained that the object of the resolution was to 
ascertain whether the railway companies could be induced to 
remove their station from the place it at — occupied, where the 
Morpeth dock would stand. 1f that could be done the engineer had 
told the committee that, in six or eight months, he would have the 
northern portion of the dock open, with eight or nine acres of deep 
water, and an entrance 450ft. long by 85ft. wide. It would, he 
thought, be an advantage to the board to secure such accommoda- 
tion by arrangement with the railway companies. He scarcely 
thought auy member of the board would object to a moderate 
expense incurred with such an object. ‘They would get a dock with 
24ft. of water at a 10ft. tide, and it would be completed in about six 
months, instead of their having to wait four years and a half, as they 
would have if the suggested arrangement could not be made. After 
some further discussion, the chairman said he thought it 
was obvious that the railway companies must be accom- 
modated somewhere or other while the Morpeth dock was 
being carried on; and, as the removal would be for the 
convenience of the board, he thought it would be fair that the 
arrangement suggested should be made. Nothing, however, would 
be done without the approval of the board. In auswer to communi- 
cations from Messrs. Fletcher and Parr, agents for the African Mail 
steamers, and Messrs. Wright Kelso, and Co., agents of the River 
Plate Company, applying to be allowed to occupy jointly the shed at 
the southeast corner of the Huskisson dock, it was resolved to grant 
the {application, upon the conditions that not less than two boats 
should start monthly, and that the companies arrange the starting of 
their boats to suit their mutual convenience. Recent launches on 
the Mersey comprise a first-class irou built brig from the yard of the 
Garston Iron Shibuilding Company. ‘The dimeusions of this vessel, 
which was pamed the Water Lily, are 115{t. ia length, 22ft. beam, 
and 12ft. deep. She has a long flat floor with sharp ends, and is of 
450 tons burthen, and she presents very symmetrical lines, An iron 
steamship, named the Lucy, has been launched from the building 
yard of Messrs. Joues, Quiggin, and Co. She is a handsome craft, 
220ft. long by 20ft. beam, aud 9ft. deep; but for whom she was 
built, and for what trade sbe is intended, was uot stated. 

The condition of the cotton manufacturing districts appears to 
exhibit a gradual improvement; but the winter may yet prove a 
period of severe trial. At the commencement of the present month 
the condition of the cotton operative population was as follows :— 
Working full time, 242,446; short time, 120,251; out of work, 
171,535; against 141,587 full time, 166,225 short time, and 239,751 
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THE ENGINEER. 





Serr. 11, 1863. 








out of work at the end of February last. Mr. Rawlinson, the 
engineer appointed to report upon the works proposed to be 
undertaken by the local authorities, has prepared the follow- 
ing statement of amounts for borrowing which, under the 
recent Act of Parliament, applications have already been 
made : — Bollington, £9,859 ; Glossop, £3,500; Macclesfield, 
£47,570; Blackburn, £78,300 ; Dukinfield, £11,010 ; and 
Preston, £28.50; making a total of £178,739, of which £118,669 
were ordered by the Poor-law Board before the 25th August. Jt has 
also beeu intimated that loans wil! be applied for by the corpora- 
tions of Manchester and Salford, besides upwards of £500,000 by 
various other places in this locality. Of the loans reported, amount- 
ing to £178,739, the sum of £9,500—about 54 per cent.—is proposed 
to be devoted to public buildings. The larger part of the proposed 
works consist of sewering, paving, and flagging streets. The Man- 
chester City Council has resolved to borrow £100,000 under the pro~ 
visions of the Public Works Act. This sum will be disbursed 
as follows :—Ardwick, for roads and sewerage, £30,000; forma- 
tion of a new cemetery, £25,000 ; waterworks, £13,000. 

With regard to the waterworks, a few further details may be ac- 
ceptable. The City Council has just authorised the waterworks 
committee to carry out the powers of an Act’ passed last session 
relating to various works proposed on the Manchester side of the 
Godley reservoir, for the purpose of extending and improving the 
supply of warer to the city and neighbourhood. ‘The new works 
comprise a new grating tank, which it is proposed to construct on 
the easterly side of the Godley reservoir, with couduits and sluices 
to enable the water to be drawn either from the reservoir or the 
gauge basin, in order that the supply may not be interrupted if at 
any time it should be necessary to empty the Godley reservoir, a 
main pipe, 30in. in diameter, to be laid down from the grating 
tank at Godley, to a reservoir to be constructed on Priestwich Hills. 
These works are recommended, in order to secure, among other 
results, first, a duplicate means of supply of water to Manchester 
aud the surrounding districts ; and, second, the means of supplying 
more satisfactorily, both as regards pressure and quantity, the 
high-level districts within and beyond the limits of the city now 
ouly inadequately supplied, or which, because beyond the powers 
of the present works of the corporation, although within the 
limits of the Waterworks’ Acts, are entirely without water. To 
slow the necessity of securing a duplicate means of supply 
to Manchester, and the surrounding district, the committee state 
that water can be now supplied only by means of the 40in. main from 
Godley to the Denton reservoir, and by the 36-in. main from Denton 
to Manchester, and by the mains from the reservoirs at Gorton. 
The 40-in. main is laid down through a very difficult and unsatis- 
factory country; and in order to avoid sosident, to which it is most 
liable, the main has to be worked with great caution. As the 
consumption of water extends, the strain upon the main, and with 
such strain the liability to accident necessarily increases; and such 
main has been, and so long as it remains the only means of supply 
must continue to be, a source of constant anxiety. In case of any 
accident tothe 36-in. main from Denton, the Gorton reservoirs would 
be the or ly meaus of supply to the wkole of the city and districts 
dependent upon the corporation, and of course large and most im- 
portant portions would, from their high level, be left entirely without 
water. And in caseof any serious accident to the 40-in. main from 
Godley, the whole district would be dependent entirely for supply 
upon the quantity of water which might happen at the time to be in 
store in the Denton and Gorton service reservoirs. Independently 
of the necessity to provide against the interruption of the 
supply which might arise from accident in case the —_ 
works had wot been proposed, it would soon have become 
absulutely necessary to lay down a second main, if only for the 
| ee of enabling the committee to meet the constantly increasing 
emands for water,as the extent to which the present 40-in. main 
from Godley can be prudently worked is nearly exhausted, and under 
any circumstauces it would in a short time become necessary either 
to lay down a second main from Denton, or to stop the further sale 
of water. The committee have for some time been strongly im- 
pressed with the necessity of obtaining power more satisfactorily to 
supply the high districts in which water is at present distributed by 
the corporation, and from which complaints, for which there is too 
much foundation, of the want of water as the consequence of the 
deficiency of an, are from time to time received. It is also 
necessary to obtain power to give, in case of fires in the higher dis- 
tricts within the city, a greater pressure than can be pow afforded 
by means of the present works. In laying down the new main it 
has been endeavoured to make it answer both as a duplicate main for 
supply, in case of accident, to the principal district, and also as a new 
main to take the water with the Godley pressure into the nigh-level 
districts which are vow either inadequately or not at all supplied 
with water. With reference to the reservoir which it is proposed to 
construct at Prestwich Hills, it will be from this reservoir alone that 
avy Water can be supplied to the high-level districts, in case of any 
accident to the new main from Godley (a distance of not less than 14 
miles), or of any accident to the present 40-in. main from Godley to 
Denton, or to the 36-in. main from Denton to Manchester, by which 
the supply would be interrupted, unless the portion of the new 
main from Godley to Chancery-lane were used as the duplicate means 
of supply to the city. - In any such event, the whole of the high- 
level districts, which might be supplied by means of the new main 
which branches at the end of Bradford-lane from the new main from 
Godley would be without water, if the reservoir at Prestwich were 
not made and in operation, The reservoir is intended to hold about 
23 million gallons of water, while the works proposed will afford a 
daily supply to such reservoir of 8,937,000 gals., or about three times 
the present estimated demand for the high-level districts. In case, 
therefore, of the stoppage of the main for repairs, or of the necessity 
arising to use the new main between Godley and Chancery-lane, as 
a duplicate means of supply for Manchester, this reservoir would 
continue, during eight days at the least, to meet the present demand 
of the high-level districts. The estimated cost of the works is 
£131 283 13s. Id. exclusive of the sum of £5,761 18s. 9d. already 
paid for the land upon which it is proposed to construct the Prest- 
wich Hills reservoir; and the additional annual charge to the water- 
works department for interest and sinking fund, will be between 
£6,000 and £7,000, 

The gas supply of Cottonopolis is also a matter of public interest, 
and we may be excused for referring to it in some detail. It appears 
that the consumption is constantly extending. Thus the total 
numbered meters in use, June 24, 1863, was 38,230, as against 
35.520 the previous year, being an increase of 2,710. The average 
illuminating power of the gas during the past year has been equal 
to 21:73 sperm candles, consumivg at the rate of 120 grains per 
hour against five cubic feet of gas. The gas rental (including meter 
rents, £378 Ils, 2d.) amounted to £147,422 0s. 5d., as against 
£143,310 9s, Gd. the previous year, being an increase of 
44,111 10s. 11d., although the revenue of the past year had been 
diminished to the extent of £4,800, or thereabouts, in consequence 
of the reduced charge for gas supplied to the street lamps having 
been in operation for the first time during the entire year, 
and by the first half year of the last reduction in the price 
to consumers within the city. The gross profit amounted to 
£55,804 12s. 9d, as against £42,667 7s. 1d. the previous 
year, being an increase of £13,137 5s. 8d. After payment of 
interest amounting to £14,952 l/s. 8d., and transferring to 
capital account the sum of £18,609 17s. 4d. towards liquidation of 
the mortgage debt, the balance to be paid over for improvement 
purposes amounts to 422,261 17s. 9d. During the past year the 
committee repaid loans amounting to £26,825, against which the sum 
of 47.163 1s. only has been borrowed, making a nett reduction of 
£19,661 19s. in the amount owing on mortgages. They also redeemed, 
at Iwenty years’ purchase, amounting to £9,871 10s., the chief rent 
of £493 11s, 6d. per annum, charged upon laud which forms part of 
the site of the hdale road Station; making a total reduction 


during the past year of £29,533 9s. in the amount of liabilities on 
capital aceount, The expenditure on capital account during the 
past year amounted to 413,500 17s. 2d: The committee having 
ascertained the sources from wheuce the increase of profit during the 





past year has been derived, and having carefully considered the 

question of their permanency, recommended to the Council the 

adoption of the following reduced scale of charges after the 25th of 
December :— 

Beyond the city, on 

Within the Lancashire side 

thecity. of the river Mersey. 

When the quarterly consumption is under 

500,000 cubic feet = «. = «- «. oe oe S38.Gd. .. 43. per 1,000 

600 000 and under 1,000,000 cubic feet... 2s. 5d. .. 3%. 11d. ,, 

1,000,L00 cubic feet and upwards .. .. 33.4d. .. 33. 10d. ,, 
The amount represented by the proposed reduction is estimated at 
£8,750, one-half of which (£4,375) aud £4.60 in respect of reduc- 
tions already authorised, making together the sum of £8,975, will 
operate in reduction of the revenue of the year ending 24th June 
next. The committee, however, anticipate that, as the result of 
arrangements recently entered into, a considerable saving in the 
cost will be effected during the current year; which, together with 
the profit to be derived from increased consumption, it is expected 
will be almost, if not fully, equal to the amount of the reduction 
recommended. 

The Manchester Cotton Company, which is represented in India 
by Mr. Theodore Kleinknecht, as general manager, held its second 
annual meeting at Manchester ov Friday. The directors complained 
that the Indian Government had not fulfilled its promise, viz., the 
construction of a landing and shipping pier at the Bay of Beitcul, 
and the construction of a road leading from the Bay of Beitenl to 
the cotton fields of Dharwar. The Indian Government has refused to 
make any grant whatever for the losses sustained in consequence by 
the company, except the purchase, by the Bombay Government, of 
the pier which the company had been compelled to erect at the Bay of 
Beitcul. The formation of the company was based on theundertaking 
of the Government to open roads between the port and the cotton 
fields ; and operations would never have been commenced by the pro- 
moters unless they had believed in the fulfilment of the promises of the 
Government. Sir Charles Wood having stated that cotton gins 
were in great demand by the natives in the districts of Dharwar, and 
that there were large orders on hand at the Governinent factory, it 
was suggested by the deputation that, as the company had a large 
stock of gins at Beitcul, the Government should at once purchase 
them, and send them into the Dharwar districts. A statement of 
the cotton gins, hand presses, and bullock mills which the company 
had at Beitcul was forwarded to Sir Charles Wood, at his request, 
and by him sent to the Bombay Government. Only two gins and 
one bullock-power machine have, however, as yet been purchased. 
On the 31st of March the directors iustructed Mr. Kleinkuecht to fix 
a number of gins for cleaning cotton, in the most suitable locality in 
the Dharwar districts. According to a letter from him, dated 
May 7, he had forwarded, by way of Comptah (the new road not 
being completed), 538 cases, containing gins, cattle engines, presses, 
and machinery for a workshop, to Hooblee, a distance of about 
ninety-two miles from Beitcul. In a communication recently 
received from Mr. Kleinknecht, dated from Hooblee, it is stated 
that two European workmen were busily employed in the erection 
of such machinery. Recently, Dr. Forbes brought and weighed 
out in the company’s workshop at Alleguddy, 4b. of native kuppas, 
which was ginued in his presence by ove of Platt’s patent churkas 
in nine mivutes, including starting. ‘Ibis gives 333 1b. of knppas 
per day, or say 6 cwt. of clean cotton per week. This result was con- 
sidered by Dr. Forbes to be very fair, aud he appeared highly 
satisfied with it. ‘The directors, considering it desirable that vo 
time should be lost in getting the cleaning aud pressiug machinery 
at Sedashegur into work, instructed the general manager in India to 
purchase, on account of the company, 230 bales of Dharwar cotton. 
the same to be ginued and packed by the company’s machinery, and 
shipped from the new port of Sedashegur direct to Liverpool. 
Several directors and shareholders also have given orders to the 
company for the purchase of cotton at their own individual risk, the 
only conditions being that the cotton should be ginned and pressed 
by the company, and the bales marked with its brand. All these 
details show that some progress is being made in the development 
of the cotton resources of ludia, but still the advauce effected is very 
slow and uncertain, 

The North has gradually settled down after the excitement 
attendant on the visit of the British Association to Neweastle, 
Although the late meetiug was considered a tulerably successful one, 
it will be seeu that the number of tickets issued was less than at the 
corresponding gathering held in the district in 1838 :— 

1835. 
Resident members .. «2 «2 «+ ce cf of cf oo ee 1,463 
Strangers .. oc ++ ce co cf cf ce cf cf oF of 940 
Gigs «ce co 00 0 00 0¢ ce co ce co co co co 2,300 


Total tickets issued... .. .. oc oc co «+ e+ 3,503 
1863. 


Old lifemembers.. .. se of 8 8 «+ «8 8 of « 210 
Mew @ito .- «ss se ce ce ce 08 cf % cf co es 35 
Old annual subscribers .. 2. os «2 08 «+ 8 os of 52 
Wow Gitte oc cs cc ce 06 08 «0 of ee ce co coe St 
Ladies 2c cs co 08 06 ce cc ce ce co ce eco co 1,008 
Associates 22 +c ce ce ce 00 00 ce ce ce co oo 3,719 
Foreign members .. «1 «+ + oe oe oe oe se oe 2h 


Total tickets issued = owe ce oe oe oe oe 3,855 


The exports from the Tyne last week comprised 41,324 tons of coal, 
2,453 tons of coke, and 11,597 cwt. of iron, showing an increase of 
6,782 tons in the shipments of coal and 15 tons in the shipments of 
coke, but a decrease of 8.997 cwt. in the shipments of iron, as com- 
pared with the preceding seven days. It appears thatthe shipments 
of coal at Blythe during the half-year ending June 30 amounted to 
116,711 tons against 94,739 tons for the corresponding half-year in 
1862, which, although showing an increase, is not so much as might 
be expected from the improved state of the harbour; but this no 
doubt in a great measure may be attributed to the general depression 
of trade. The shipping berths have had constant attention, and by 
dredging and clearing, during low tides, are now much improved ; 
this, it is confinedly anticipated, will draw ships to the harbour. 
Yesterday week Messrs. ‘I’. Wingate and Co., of Whiteinch, success- 
fully launched another great dredger for the Tyne Improvement 
Commissioners. It is very similar in its details to one delivered two 
months since. 

The visit of the British Association has become a matter of the 
past, and, to say nothing of cousiderations of space, many of its 
details have been so fully discussed in the daily journals, that it 
would be useless to repeat them here. We ought, however, to re- 
produce from the excelleut narrative of the excursions provided by 
the Newcastle Chronicle the annexed animated recital of the visit 
paid to Messrs. Palmer's iron shipbuilding yard at Jarrow :— 
“ Arrived at Messrs. Palmer’s yard on the south side the passengers 
ascended the gangway, and proceeded to inspect the vast resources 
of this monster collection of the industry of Tyneside. Three huge 
blast furnaces, each containing 20 tons of molten metal, were tapped 
in the presence of the assembled visitors, who stood at a respectful 
distance from the beds of mould, while these received the white hot 
streams that flowed with bright scintillations through the open chan- 
nels from the furnaces. From these, in order to commence at the 
beginning of the operations of iron shipbuilding the company 
inspected the immense blowing machine of 150-horse power. 
The ponderous beams and pistons of this huge engine as they 
swayed with heavy yet rapid motion in the machine room, soon 
were watched with curious interest by groups of spectators that 
thronged the place. Among them were many ladies, who, reckless 
alike of complexion and crinolipe, braved all the smoke and dust of 
the yards, ond persistently explored all the principal departments. 
The puddling, as one of the most remarkable operations of the 
formation of iron plates, was performed within the circ'e of a most 
attentive throng. Huge masses of red hot metal, drawn from the 
furnaces by active workmen, were passed rapidly between rollers 
driven by an immense driving wheel, which revolved with a velo- 
city that was astonishing to witness. In the turning shops enormous 

inderg were undergoing drilling operations ; and in the large 
erecting roem of the establishment a emall army of skilled 





artisans were engaged in fitting and completing the machi- 
nery of suips. he foundry works was especially attrac- 
tive. There the molten metal was poured seething from 
huge caldrons into channels of sand artistically formed into the 
shape required for the iustrument to be moulded. Having taken a 
hasty survey of these departments the company then inspected two 
large iron vessels at present on the stocks. That in the most for- 
ward condition was just rivetted, and will be launched in about a 
fortnight. She is a steamer of 3,000 tons, and is destined for th» 
cottun trade between New Orleans and anetipe we Her enormous 
length externally, her depth when seen from above, the strength of 
her iron sides and beams, struck many of the visitors with astonish- 
ment, and led not a few into dangerous situations as they 
endeavoured, in their arxiety, to obtain a view of every part of the 
noble ship. The workmen were busily engaged in her hold, whence 
the noise of hammers, combined with the sound from other sections 
of the workers, produced a din indicative of the activity and energy 
exerted in this branch of industry as conducted by Messrs. Palmer.” 

Trade continues moderately active at Sheffield. The large iron 
and steel houses are busy, the demand for heavy goods, such ag 
castings, gun metal, and armour plates, being still considerable. 
The railway companies and railway wagon builders are ordering 
springs, buffers, and other materials in tolerable quantities. Tle 
cutlery trades are slightly better, and the file trade is steady. The 
large iron houses at Rotherham continue well employed. The value 
of the knives, forks, scissors, saws, files, &c., imported into France 
to the end of July last amounted to £24,049, and in the correspond- 
ing period of 1862 it reached £40,932. The steel imported to France 
for the first seven months of the currentyear was valued at £44,525; 
in the same period of last year it was £66,234 against £67,050 in 
1861. The value of the knives, forks, scissors, saws, files, &c., 
imported into the United States to the end of July was £73,834 ; 
for the same time in 1862 it was £85,614. The value of the steel 
forwarded to the States for the first seven months of this year was 
£283,764, against £278,155 in 1862, and £182,589 in 1861. 

To turn now to Scotland. The Glasgow and South-Western 
Railway appears, by the following comparative statement of traflic— 
passengers, goods, aud minerals—to be moving on pretty well:— 

1st Class. 2nd Class, 3rd Class, Total. Receipts 
3st July, 1862 ...0000057,735 207,038 38,924 653,697 £51,053 
Slst July, 1863 ........65,689 208,752 446,586 721,027 53,805 


Increase ......+. 7,954 1,714 57,662 67,330 £2,752 
Tons. Receipts. . Tons. Receipts. Tons. Receipts, 
Goods. Miverals. Total. 
July 31, 1862..141,083 £54,383 1,089,514 £92,301 1,230.597 £146,684 
July $1, 1263..151,185 59,864 1,110,422 95,341 1,261,607 155,05 


Increase.. 10,102 £5,431 20,908 £3,040 31,010 £8,521 
The bill for the junction between the Glasgow and Paisley Joiut 
Railway, and the Renfrew Railway at Paisley, was originally op- 
posed by five parties, but the Clyde Trustees and Shipowners only 
appeared in Pasliament against it; and, notwithstanding that the 
committee of the House of © 3 i ly decided that they 
had no locus standi, they carried their opposition to the House of 
Lords, with a similar result. The plans for the junction at Paisley 
are being prepared, and the works will be proceeded with as early as 
possible. The works on the Kirkcudbright and Bridge of Weir 
Railways are rapidly progressing, and both these lines are expected 
to be open for traffic before the end of the year. Messrs. A. and J. 
Inglis have launched the Laurel, a tine steamer, built for the Glasgow 
and Londonderry Steampacket Company. The Laurel combines in 
cons'ruction the qualities of a swift and strong sea boat, and yet pos- 
sesses every comfort and convenience within. Her dimensions are 
—Length in keel and forerake, 185ft.; breadth moulded, 25ft.; depth 
moulded, 13ft.; tonnage being 568 tons. She will be prop:lled by 
a pair of fuur piston-rod geared engines, the nomival borse-power 
being 140. The affairs of the ever-progressive Clyde appear to be in 
a prosperous condition. At the last meeting of the River Trust Mr. 
Buchanan submitted the accounts of the revenue and expenditure of 
the Trust, from 1st July, 1862, to 30th June, 1863. The accounts 
showed that there had been a considerable increase upon the revenue 
during the past year, which amounted to £118,083 7s, 10d. 


METAL MARKET. 

Tue metal market continues in a healty state, and in most articles a fair 
business doing. 

Kais.—A iarge business at £6 5s. per ton. At the improved rates there 
are considerable buyers. 

ScoTcH Pig 1noN has advanced, in consequence of a scarcity of Warrants. 

Mixed Nos., Warrants, buyers at 5°s. 3d. ; Seliers 56s. Gd. 
No. 1. G.M.B. 2 55s. Gd. =, = BS, Od. 
3. * » 54s. 6.1. » 558. Od. 

Gartsherrie, 59s. ; Coltness, 605. ; Calder, 563. Gd, ; Glengarnock, 5s. 

Coprer dull of sale, at £102, Sheet and Sheathing ; Tile and Cakes £95 per 
ton. 
Tix.—A flat market, at following prices :—English Block, £115 ; Bar, £116; 
Banca, £124 ; Straits, £116 per ton. 

Tin PLatEs —The orders have been considerable, at 23s. per box. Char- 
coal moderate at 28s. per box. 

LeaD continues quiet: English £30 per ton, Spanish, £19 5s. per ton 

SpxLTER commands higher rates, at £18 15s. per ton. There are buyers. 

MOATE AND Co. 




















65, Old Broad-street, London, 10th Sept., 1863. 


PRICES CURRENT OF TIMBER. 
1862. 1863. 1862. 1268. 

Perload—4 «8 £2 6 £5 £68 Perlosd— £24 68 4 3% £5 
+oel2 O13 0 14 915 © Vel. pinc, per reducead. 











uebec, red pine .. 310 410! 310 410 Canada. Ist quality 17 018 0 17 018 0 
% ile pees. 310 lu, 30 4 0 indo... 1 012 0 11201210 
St.John, N.B,yel. © 0 © 0} 5 YO 510 Archangel, yellow. 13 013 lo 18 was 10 
Quebec, oak, white 510 610) 510 610) Bt. Petersbg. yel... L112 0 12 6 42 de 

wee 310 410, 310 4 0 Finland... $vi0 © 9 Ol wo 
Memel.. 0 0 0 0' OW 10 015 0 Wels wo 
elm . lv 5 0, 310 09 011 0 Ww eh ow 
Dan 610, 310 whie 9 © YU rlvl Oo 
ie 310) 210 310 Gefe, yellow .... # 101110 WO) ae 
Memel, fir . 310 3 0 3 5 Soderhamn... .. 9IlUIWIG Yi0l w 
Sigs... ° 35 30% & Christiania, per © ; 
swedish ....--... 310 3315 2310 315 13 vied EL fa 93 0 f1 er vo 
M ueb,rdpineS 0 6 0 5 UY & UV im.......yellow 
eate yl. pins 8 660 5 0 6 & Deckhpionk, Dnt, gig ) g O44 1 4 
rdpmeO 60°, 0008 per a0 tt. 3m, ‘ 
Lath’ D .iu 510 O10 510 610 Staves, per standard M 
owt Pee 0 8lv 8S © 810 Quebec, pipe ....70 0 750 Fe wv idu 


Deals, per C., 12 ft. by 3 by ¥ im. led Be puncheon 18 6 20% 16 0 1 0 
bec, wht. spruce 15 10 18 lv 0 Baltic, crown " . 
Be debuvobaaprece 16 0151" 1s.v 1610 pipe .... } 150 0 100 0 15) UO lévY 


SCOTCH IRON MARKET REPORT. 
8s. d. 

No. 1 Gartsherrie .. .. 60 0 f.0.b Glasgow, 

» 1 Coltness .. « « G2 6 0. 

o LCalder .. « « 63 0 do. 

» lL G.M.B, oe oe 56 3 do. 





o» § Do. 2.2 of of 55 9 do. 
te. Oo 4: oo OF do. 
WARRANTS, 8. d. 
Cash prompt .. .. 57 ® perton, 
.- No. yng | 1 mo. open oo of OF 8 do. 
G.M.B °° )2 mos. ,, oo ee 57 6 do, 
= t Te ~<a as 
MANUFACTURED 1RON. 
Bars,Govan .. .. .. «o 7 5 © lessd per cent. 
» Common es cf ef O12 G icss 4 per cont, 
Drumpellier,Common.. .. 612 6 de, 
0. Wi cc ee oc 8 ae © de. 
Cramond Scrap Bars delivered 
inLoncon .. .. .. «. 1010 2}less 5 percent, 
Plates and Sheets, £90s.to £9 5 0 
Rails oo «ese oo os FO 8 


Pipes ce. ee gs es ce 28 G 
Chaire 1. oe o « + 310 0 
GLasGow, 9th September, 1563. 
TutRs has been a strong demand for Scoich Pig iron, both kg tiuately 
and ior speculation. A very large quautity of iron has changed bands, from 
55s. to 57s. cash. a 
To-day the i ters met to ider the demand of the miners for an 
additional is. per day, but it was decided to resist it. 
The price of Warrants at the close was 57s. cash sellers, 562. 9d. buyers. 


Bhipmante last week were 12,341 tons against 13,240 tons in the corre- 
sponding week 


last year. 
=e SHAW, THOMSON, AND Moore. 





= 





Serr. 11, 1863. 
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rinting. — Estimates for Printing 


P any Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-piace, Fetter-lane, London, Printers of “THE KNGINE'R ” 





C24) 
i he London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and Genera) 


Drawing Desiyns, Maps, Plans, Travings, &c. &. Enclose stamp for Pros- 
pectus. FREDERIC YUUNG, Manager. 
7, Duke-street, Ad: Iphi, London. (E878) 





1 é iy . M ~ iy - 
p= ings, Plans, Tracings, &c., exe- 
cuted with accuracy and despatch, on moderate terms, by MES-ER 
and TH«*RPE, Mechanical and General Draughtsmen, 81, Hatton-ga:den, 
E.c. N.B.—M and T. ave thoroughly Practical Engineers. (E1706) 


ae Sena 

To Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-cl»ss Workmanship. and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class refereuces.—T. DON, Agent. (D981) 


G and J. Brown and Co., Rother- 
A @® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCUMOTIVE ENGINE, ‘ENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


john Fowler, Jun., 28, Cornhill, 
LO 


NDON, E.C. 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the atove address, 
Catalogues, contaiuing prices and testimonials, sent post free. (B124) 


A Martin, Iron and Brass Founder, 
@ 4, Vine-street, York-1oad, Lambeth. —Every description of Castings 
executed with despatch. Lathes, Fiy and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F104 

















° = 1: ° m 
[jenjamin Miller, Machine Tool Bro- 
y KER, Providence-street, Hunslet-road, Le:ds. N.B.—New and 
Second-Hand Self-Acting, Slimng, Surfacing, aud Screw-Cutting Gap or 
Brake Lathes; Self-acting Planing, Slotting, Shaping, Driliing, and 
Screwing Machines in Sto k. Delivery immediate (£176) 


T Frost and Co., Manufacturers of 
@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every de-cription of heavy smith wore 
for engineers, millwrights, &. Broken crank axles repaired, aud war- 
rauted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET LRONWORKS 


DERBY. (D1943) | 
Messrs. R. J. and LE. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of Hizh-pres-ure 
C n’ensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &e. N.B.—Horzontal High-pressure Steam Engines, fiom 10 to 
0-H. P., constantly in stock. (£1504) 


Wy OW. Nicholson, Civil and 


W @ MECHANICAL ENGINEER (many years with Messrs. Cubitt 
and Co,, Buiiders) begs to inform bi, friends and the profession th«t he 
may be con-ulted o1 matters connected with the above tranches, and is 
prepared to tur-ish designs, detail dsawings, and quantities for every 
description of Iron Work connected with Docs Building, Bridges, lron 
Roofs, Warehouses, Railway Stations, and General “ orks. 

W. W. N. bas also made an errangement with a large ion firm to supply 
Ironwork of every description —Office, 17, King-street, Cheapside. (Fv2) 














TO RAILWAY COMPANIES AND ENGINEERS, 


Phe Cheapest and Most Durable 


AXLE-BRASSES kuown, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fl et-street ; Manufacturer of Steau 
Fittings, Diving Apparatus, Pumps, Cocss, &. ; Patent Auti-Frictiun 
Metal, Gun Metal, Bras» Casting», Aluminium Bronze, &e, (F96) 


ee » 4 a. . é eRe r > 
B rick Presses (Hadfield and Attkin’s 
} PATENT).—FARMEK aid BROUGHTON respectfully request an 
inspection of these machines; will press 24 bricks per minute, May be 
worked by hand, horse, or steam power.—Adelphi-street, Salford. (E825) 








eg . m: e 

Brick, Pipe, and Tile Machines.— 
E. PAGE and CO.’s PRIZE BEDFORD BsICK and TILE MA- 
CHINES, for hand power, ore tiie most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warchouse, Laurence Pountney- 
place, Laurence Pourtucy-hill, Cannon-strect, E.U., where they may be 
seen in operation daily. (Eu65) 
= | 

hf rench Band Saws.—Samuel 
- WORSSAM and CO. beg to announce that they have purchased of 
Monss. Perin, ot Paris, the exclusive right to import and sell in the United 
Kingdom his Paent Band Saws, the great superiority of which is now 
universally admitted. 

8. Worssam and Co, are now in a position to supply these saws, of the 
largest dimensions, to order, and keep a Jarge stock of the ordinary sizes 
at their wor, s 304, Kivg’s-road, Chelsea. (E142 ) 


| 12.2 . ° 
j4auner and Company, Civil Engi- 
* NE«RS, ARCHITECTS and SUKVEYURS, 36, Essex-street, Strand, 
W.C., prepare and furni-h with despatch and at mode:ate charges Designs, 
Finished or Working Drawings, Specifications, Quantiiies, Maps, Plans, 
Tracing-, &c. Contractor’s estimates priced by a Practical Surveyor of 
thirty years’ Metropolitan and Provincial experience. Arbitratious attended 


aud Disputed Accounts arranged. (F108) 
. 

C Suffell, of 132, Long Acre, London, 

@ W.C., maker of Improved Transit Theodolites, Levels with 
permanent adjustments, Needle-sovcket Drawing Instruments, Adjusting 
Dividers, Metallic Edge Rule-, &., Measures of all Nations, respectfully 
requests Engiseers, Contractor-, Su: veyors, and the profession in general, 
who have for many years favour: d him, to forward all Orders and Accounts 
to the above address. NN.B.—C. SUFFELL was the «n'y Exhibitor of the 
ab» e-mentioned Instruments (see Juror’s Report, 1863). (F113) 


> . . 
[{aswell’s Patent Hydraulic Forging 

PRESS.—THE KIRKSTALL FURGE COMPANY, LEEDS, have 
arranged to vecome the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 


: (D1769) 
Krass and Copp 












NOTICE,—NOT REMOVED. 








iy , 
er ‘Tubes.— Muntz’s 

PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Kailways, and for 
Marine Boilers by H.M. Goyerument and the leading Steam-Packet Com 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEURGE RICHARDSON and CO., 1, New Broad-street, E.C, (B131) 


earings.—The Patent Anti-attrition 
METAL BEARINGS combine the following considerable advantages 
over ull Patent and other Metals now in use :— 
A Saving in 
Cost of 20 percent. 
Wear 5 


ae ” 
lubrication ,, 





»” 
” 
Weight pe 15 ~ 
To be had of the Patentees in Ingots or Castings.—W. LEVETT and Co., 
Works, Emerson-street, Southwark, 8.E. (F112) 


50 
20 


NOTICE TO INVENTORS. 


( fice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The *‘ Circular of Information” 
may be had, yratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Forvign Countries; and every information as to a!] patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and Co., Patent Ollice, 4, Trafalgar-square, Charing cross. (5017) 





fiice for Patents, London.—Messrs. 

_ DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C.) 

continue to p ocure BRITISH and FOREIGN PATENTS for Inventions 

and Registrations of Designs, at most moderate charges. Intending 

Patentees should obtain their ** Handbook for Inventors,” yratis, on appli- 
cation or by letter. (8932) 
. ye . om ee Conia 

nventions !—Mr. William Brookes, 

Patent and Registration Agent (20 years’ prac‘ice in patent matters), 

62, Cnancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


> my 
nventors Assisted—Tongue and 
: BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
institutes), British and Foreign PATENT AGENTS and ENGINEERS of 
twenty ears’ experience, 34, Southampton-!uildings, Holborn, W.C, 
Provisional protection for six mouths. Designs registered. Any informa- 
tion gratis. (F85) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ( ircu- 


lar of information and plate of Mechanical Motion free on application. 
(983 
Paten ts and Registrations.— 
INVENTORS can be suppliicd with a (free) PAMPHLET of 
INFORMATION on BRITISH aud FOREIGN PATENTS and RKGIS- 














TRATIONS, from the Patent Office, 84, Fieet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F87) 





atents—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, » to 8 guineas. A ** Guide to Inveutors™ free by post. (F80 


Te Inventors.—The General Patent 


COMPANY, Limited, 71, Flect-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moucrate charges 
Unusual advantages afforded to Inventors, A HANDBO ’K as to the 
course of procedure and charges for securing patents is ued gratis, 

(Bele) K. MAKSPEN LATHAM, Sec. 


. 4 ‘ 
\ jachiner , Home and Export, for 
* MINES, RAILWAYS, WATER aud GASWORKS, AGRICUL 
TURE and MANUFACTURE. Also, Pipes, Tubes, aud General lronwork 
N.6—s. HOLMAN represents Houses, having every facility for heav 
orders, —Offic: , 18, Cannon-street, London, E.C. 
(D182) 








Illustrated Catal. gues tree, on stating requirements. 


¢ © 4 - ‘ 
\ jachinery for Sale.-—Portable, Sta- 
“ TION ARY, and DONKEY ENGINES, multitubular, Cornish, anv 
egg-end Boilers ; furnace work and fittings, pumps, steamn-pans, hydraulic 
aud screw presses, punching and shearing macihi:e@s, mortar mills, saw 
frames and benches, bone mills, edge runners, hydro-cxtractors, mill- 
bands, fly-wheels, shafting and riggers, &c. &&.—T. TAYLOR, 41, White 
street, Borough.—N.B. Machinery purchased for cash. (F102) 
’ ‘ 
odi’s [ron and Steel Patent 
LICENSING COMPANY (LIMITED) bez re-pectfully to call the 
attention of Railway Companies and others to ther ECONOMICAL 
PROCESs for STEELING the SURFACE of KAILS by CEMENTATION 
by whic their durability is laryely i creased. 

In addition to the many testimunials from eminent engineers already 
published, the Company have the plvasure to submit a copy of their most 
ree nt one, from JOHN FOWLER, Esq., ENGINEKK OF THY METROPOLITAN 
RalLway. 

Offices, 7, Size-lane, London, E.C. 














[Copy of ‘Testimonial.] 
METROPOLITAN RAILWAY. 
2, Queen-square-place, Westminster, 8. W., 
M y 18th, 1803. 

Dear Sirx,- You know how reluctant I am to write certificates or testi- 
monials with reference to inventions or new combiuations, except under 
peculiar circumstances, and when the evidence «f success is undoubted, 

I was first ind. ced to use your process for steeling the surface of Rails 
for the permanent way of railways ou the recommendation of my fri nd, 
Mr. tf. KE. Harrison, in whose experience and judgment I have the greatest 
confidence. 

I have now used your plan for some time, and on the Metropolitan Rail- 
way of London it has received the most severe trial to which it can possibly 
be subjected, as ‘he traffic is enorwous, the engines heavy, and continually 
making stoppages with the breaks applied. 

Tue res“lt has been most satistuctory, and the rails at this moment 
present the regular smooth steely surface which indicates duration of wear 
and tear without injury. 

I think it proper to add, as the result of my experience, that the success- 
ful application of your excellent plan requires a good, sound, honest quality 
of rail to operate upon.—Yours very truly, 

(Signed) JOHN FOWLER, 

Jxaac Dopps, Esq., Holmes Engine and Railway Works, 

Rotherham. (E1142) 


International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBER, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH. 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C, 





Railway, and Agricultural purposes, 

PARMELEE'S PATENT INDIA-RUBBER MACHINE BELTING, now 
in use in most of the principa! Factories in Great Britain, aud which was 
employed by H.M. Commissioners of the Exhibition of 152 upon all their 
engines in the Western Aunexe, besides driving over fifty other machines 
belonging to Exhibitors, Its superiority over all other Belting con- 


enable it to ‘* hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It will not stretch in damp or wet places, and, 
unlike leather, is not affected by exposure t» the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. It can 
be made of any size or strength for Main Driving Bands, ard at one-third 
the cost of leather. All Belts are stamped with the Company’s nawe, and 
are warranted. 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by leakage, 
and can be made of any size and to stand any pressure. The only Lose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine and Land E-gines up to 6fc. in diameter, 

WASHERS and SHEET RUBBER for Steam, Water, Gas, and Air 
Joints. 

BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways 

DECKLE STRAPS for Paper Makers, insuring a periect edge and Wast- 
ing no pulp. BREAST APRONS for Paper Machines. 

T\ BING for conveying Acids and other Liquids, Gas, &c. 

CORE-PISTON PACKING—INSERTION RUBBER GAS BAGS for 
Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCAXNISED INDIA-RUBBER moulded to any form. Al! the above 
are mauufactured withont the use of solvents, whereby the strength 2f the 
Rubber is retained permanently. 

INTERNATIONAL EXHIBITION 1862. 

Three Medals awarded for ‘* Practical Utility and Success, and Exeellenco 
of Quality.” This Company are the only Manufacturers in Great Britain to 
« whom Medals were awarded for Mechanical Rubber, 








Manufacturers of Vulcanised Inilia-rubber for Mechanical Engineering, 


sists in its perfectly even surface, combined with sufficient elasticity to | 





| EQUAL WEICHT AND BRAKE 


CARRETT. MARSHALL &C*% SUN FOUNDRY. LEEDS. 
MINERAL TANK ENGINE 
WITH STRAIGHT AXLES, 
NO OVERHANGING FIRE BOX, 
SIMPLE ACCESSIBLE PARTS. 










ONEACH WHEEL. 








OTHER DESCRIPTIONS OF 


LAMBERT’S 


DOUBLE BARREL POMP PUMPS 
CRANK AND FLY-WHEEL we 
COMPLETE. SHALLOW 
AND 


DEEP WELLS, 
ARE MANUFACTURED BY 
T. LAMBERT AND SON, 
FOUNDERS & ENGINEERS, 
PATENTEES OF THE 
HIGH PRESSURE WATER 


AND 








STEAM VALVES, 











SHOR? - STREET, 
NEW-CUT, LAMBETH, 
Bil) 








RIPLEY’S 
PATENT 


METALLIC PACKING, 







oh 
LON: DRAW:ASSOC: 


‘ = ° > > 

jhe Great Advantages Possessed by 
this Patent Metallic Packing over all others render it worthy of the 
notice of all employers of steam power, 

It is more durable, simpler, cheaper, freer from friction, more easy of 
application and removal than any ot er packing ; it is not affected by heat 
or grease, is ela-tic, can be made of any length or size required, and 
delivered free at any railway station in London at 3s, 6d, per Ib. 

Samples of not less than i01b.,, of any size or length, on receipt of Post- 
offive Order, payable to the manufacturer, G. HUGHES, at the Bethnal- 
green-road, 

For further particulars, apply to G. HUGHES, 81, Pollard-row, 
Hackn: y-road ; or at the Office of CHAS. F. T. YOUNG, C.E., 7, Duke- 
street, Ade!p»i, Wo. (E449) 


IMPROVED LIFTING JACKS, 


BALEY'’S PATENT IMPROVED RATOHBT 
LIFTING JACK, JaCk, 





MANUFACTURED BY 
W.and J, 
GALLOWA , 
Patent River Weeks 
MANCURSTER, 


*,* The attention of 
parties who employ 
LIFTING JACKS 
is respectfully request- 
ed to the superiority 
of those annexed, over 
lose hitherto in use, 


(8501) 





“HYSON GRFEN WORKS, 
NEAR NOTTINGHAM. 


‘\ ‘a . 





SMITH BROTHERS & CO., 
BRASS FOUNDERS, 
And Manufacturers of every description of 
BRASS FITTINGS FOR ENGINEERS, BOILER MAKES, 
PLUMBERS, BREWERS, &c. 
8. B. & Co.'s Ilustrated Catalogues sent post frce on application. 
LONDON AGENT, : 
IRA MILLER, 1, Devonshire Street, Islington, N. 


(E523) 
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W. WALKER, Cc. DE BERGUE AND CO. TUCK’S 
7 ; PATENT PUNCHING AND SHEARING MACHINES, 
ENGINEER axnp TOOL-MAKER,| | guyerrina wacuines, AND RIVET-MAKING MACHINES, PATE NT . ELASTIC STEAM PACKING, 
ALL N NEW AND IMPROVED PRINCIPLES. canise la-Rubber ves, Hose, Mill Bands, &e, 
29, LOWER KING STREET, MANCHESTER, Note.—Particulars and Testimonials on Application. J, H. TUCK and CO,, 35, Cannon Street, E.c, 
Has ready for immediate delivery the following Arst-class tools :— ©. DE BERGUE and Co., Manufacturers of Wrought and ae (63) 
Planing machines, self-acting in all cuts—one to plane 12ft. by 34ft. by Bri and Girders, Wrought Iron Swivel Dock Bri of all sises ae 
3ft.; one 7}ft. by 2hft. by 24ft.; one 4)ft. by 2hft. hy 24ft.. Self-acting 4 > 
slide a sew ee pA neot io — —- npn _ 4in. ede fivets ee” Water Wheels, Boilers, Water Tanks, Machine. A V E L H N G S 
ong, with gap ; one 6in. ditto, on bed 6ft. long; self-acting slide and sur- = 
facing Lathes—one 9in., geared centres, on 15ft. bed ; one ditto 8in. ditto C. DE pent a a Py Ah ny for Loce- PATENT TRACTION ENGINES. 
Strong ge sred boring and pgm d ee. cwntzen, tee com y ommend = ether Tallon? . Manufacturers of Pillar Cranes, Water For Illustrated ee apply 
pound table, and léin. fe one dit wi in. centres, an in 
Sead ; : one single-speed drilling ‘machine, 12in, = ie. oot acting feed WORKS—STRANGEWAYS, MANCHESTER. AVELING ann PORTER 
and Lathes, Punching and Shearing Machines, Bench Drilling achines, FFICE, ND Charin Ww.c. 
Slide-rests, &c., of various sizes. (anes) | Ee Serna Se, Seay Gear g-cross), (E1818) ROCHESTER. (E1278) 

















THOMAS betataypingran Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; Steam and 
0 Hand Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c, 
, Lathes ; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
5 Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &. 
ec Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
~ Wronght [ron Hydraulic Jacks, to raise from 4 to 200 tons ; Hydraulic Machines to Test Bar 
4 Iron, Steel, Chaia Cables, and Small Portable for Girders and Wire. 

“ Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors’ 
(9 Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (F14) 
D STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 


CONTRACTORS LOCOMOTIVE. 





























































JOHN ‘MUSGRAVE & SONS, 


GLOBE IRONWORKS, BOLTON 








3) cwt. HAMMER. 30 to 50 cwt. HAMMER 7 to 25 tons HAMMER. Sand 4 Wns Wanner. ¢ to 2) cwt. t. Hanuer, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 


Both Single and Double-Acting, from 3} cwt. to}25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 33 to 20 cwr. ALWAYS IN STOCK. : 
LONDON OFFICE, 9, ADAM STREET, ADELPHI, wW.c. 


SHAND, MASON, & Coc., 


UPPER GROUND STREET, BLACKFRIARS ROAD, LONDON, 
MAKERS OF 


STEAM & HAND-WORKED FIRE ENGINES & PUMPS 


OF EVERY DESCRIPTION. 
FIRE ESCAPES, FIRE COCKS, HOSE, BUCKETS, &c. 




















os Pd cay 
= 


“Sig 





SHAND, MASON, & CO. 


WERE AWARDED 

Two out of the Four ot) _— cscs i 

PRIZES FOR STEAM FIRE . 
ENGINES 


AT THE INTERNATIONAL COMPETITION, 


CRYSTAL PALACE, 
LONDON, 


ON THE FIRST OF JULY, 1863. 





PATENT VERTICAL STEAM F'RE ENGINE _ HORIZONTAL STEAM FIRE ENGINE, 
Which obtained the First Prize for Steam Fire Engines under 30 cwt. Which obtained the Second Prize for Steam Fire Fngines under 60. owt. 
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BARLOW’S PRESERVING TIMBER. 
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Tus invention, a communication to Mr. Barlow, of Manchester, 
is particularly applicable to preserving ‘railway sleepers, but it may 
be employed for preserving timber for any other purpose, and it 
consists in placing the timber in a closed vessel from which the 
air is exhausted by suitable air-pump machinery, then subjecting it 
to the action of a metallic salt, and then to the action of tar or other 
bituminous substance. 

The apparatus consists of three or other convenient number of 
vessels for containing the timber; these vessels are connected 
together, and to two boilers, by suitable pipes, the whole being 
capable of resisting a pressure of six or eight atmospheres. The 
doilers are heated by a furnace or furnaces of the usual construction, 
and ove boiler cvntains a solution of sulphate of iron or other 
metallic salt, while the other contains the tar or other bituminous 
substance, to which it is necessary to add occasionally a certain 
quantity of mineral oil to keep the tar fluid. In performing this in- 
vention the timber to be operated upon is placed in one of the vessels 
from which the air is exhausted, the solution of the metallic salt is 
then admitted to the timber at a pressure of six or eight atmo- 
spheres, and after the timber has been sufficiently operated upon by 
this solution it is Crawn off, and again a vacuum is formed in 
the vessel containing the timber; the tar or other bituminous sub- 
stance, at a pressure of six or eight atmospheres, is then admitted to 
the vessel containing the timber, which completes the operation. In 
order to ascertain the proper flow of the liquids in the pipes between 
the boilers and the vessels containing the timber, a fan or other 
suitable instrument is placed within the pipes, to the spindle of which 
is fixed a wheel or index, the rotation of which indicates the velocity 
and the direction of motion of the liquid in the pipe. 

Fig. 1 is an end view of the apparatus for preserving timber ; and 
Fig. 2 is a longitudinal section. 

The apparatus consists of two boilers, the one marked A contain- 
ing the tar, and the other marked B, the solution of sulphate of iron 
or other metallicsalt ; there are also three or other convenient 
number of vessels C conta’ning the railway sleepers or other timbers 
to be operated upon. The boilers A and B are heated by two 
separate furnaces, or by one furnace of suitable dimensions, as shown 
in the plan, and each boiler has a dome to receive the liquids and 
the vapour. Above or to one side of the boiler are placed the 
vessels C, made of strong boiler plates; the boilers and vessels 
communicate with each other by the pipes D, E, F, and G, which are 
furnished with taps or valves to intercept and regulate their circula- 
tion. The pipes E, F, convey the sulphate of iron or other metallic 
salt when very hot into the vessel C containing the wood to be 
prepared, and back again to the boiler B in which it is heated. The 
two other pipes D, G, are for the transmission of the tar or other 
bituminous substance. In order to ascertain whether the liquid is 
passing between the boilers and the vessels C an indicator furnished 
with wings is placed in each pipe, the liquid acting on the wings 
causes them to revolve, and the wings are fixed to an axle passing 
through the pipe; to this axle is fixed asmall wheel or index, which, 
in revolving, indicates the velocity at which the liquid is ascending 
or descending the pipe. Any other apparatus might be used to 
indicate outside of the pipe the speed and the direction of motion of 
the liquid within the pipe. The vessels C, containing alternately 
the timber to be prepared, are also provided with domes to collect 
the vapour; they are in communication with each other by the pipes 
H, I, J, K, all of which are furnished with several taps to discon- 
uect each vessel while it is emptied, or while it is being charged, or 
for other purposes. The pipe H is in communication with the air 
pump, and is called the vacuum pipe; it is not connected to the 
boilers A and B. The pipe I is in communication with the 
boiler B containing the sulphate of iron, in order to be able to keep 
up the same pressure in the vessel C and in the boiler, and to insure 
the circulation of the liquid. The pipe J is in communication 
with the dome of the boiler A, and is for the purpose above 
described in reference to the pipe 1. The pipe is in com- 
munication with a cond or condensing the vapours aris- 
ing from the tar if it should be found desirable to utilise them. 
It may be desirable to employ a fifth pipe to carry off into the atmo- 
sphere the vapours from the solution of the sulphate of iron without 
making use of the vacuum pipe, which might not be at liberty. 
Under the vessels C is the discharge pipe L, connected to them, and 
furnished with taps; this pipe conveys the liquid remaining in the 
vessel after each operation has been performed, which liquid must 
be discharged before the tar is introduced, or before opening the 
vessel to remove the timber that has been operated upon. The 
boilers and vessels A, B, and C, are each provided with a safety 
valve, manoscope, and glass gauge : it is also desirable to add to the 
boilers a whistle and float, and one or more blow-off taps. The 
Manoscopes for the vessels C are made to act both for vacuum and 
pressure, and in order to complete the boilers each is furnished with 
& supply pipe and a discharge pipe, with the requisite taps. 

The pipe M for supplying the tar is in communication with a 
pump, and the pipe N for the sulphate of iron is connected to a 
pump, or to a Giffard’s Injector, or other apparatus for pumping. 
The furnace is provided with two doors, one for the fireplace and 
the other for the ash-pit, to regulate the draught. Between the two 
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boilers a damper may be placed, to shut off entirely or in part the 
hot air from the tar boiler, and to send it direct to the chimney. 
The two boilers traverse the furnace, and they have self-acting doors 
at the extremity to facilitate the cleaning of the flues. At the firing 
end, each of the vessels C is closed by aself-acting disc; but at the 
other end a Jil is hinged to facilitate the operations, which a e 
performed in the ‘ollowing manner:— 

The timber to be operated upon is introduced into the first vessel 
C, care being taken to avoid the contact of flat surfaces; the lid of 
the vessel is then closed carefully ; a vacuum is then formed iu thy 
vessel ; in some cases it may be desirable to introduce superhea’ed 
steam before the air is exhausted. At the same time the boiler B, 
charged with a solution of sulphate of iron of the proper strength, is 
being heated ; as soon as the requisite pressure has been attained the 
tap or valve in the pipe E is opened to convey the sulphate of iron, 
heated to about six atmospheres, to the vessel C in which the vacuum 
has been made. A fresh supply of sulphate of iron is then admitted 
to the boiler B to preserve the same level in the boiler. When the 
vessel C and the boiler are filled to the desired level the supply is 
shut off. The tap in the return pipe F is then opened to allow the 
liquid to flow from the vessel C to the boiler, as well as the tap for 
coavec ing the two domes. ‘The pressure is maintained in the boiler 
up tos x or eight atmospheres, and the ingress and egress taps aie 
kept op n for some time to insure a rapid cirenlation of the lquir, 
whereby the heat and the saline solution penetrate the timber. During 
this operation it is necessary to observe the instrument which indi- 
cates the flow of the liquid. If the pressure should become too great, 
the fire must be reduced by closing the door of the ash-pit, and in 
case of need steam would be blown off, either by the vacuum pipe, 
or by a special pipe for that purpose. During this time the second 
vessel C has been prepared, by introducing superheated steam and 
forming a vacuum. At the proper time the tap is closed by which 
the sulphate of iron is introduced to the first veesel C, and the 
tap is opened which conveys it to the second vessel. ‘I'he liquid 
from the boiler then enters the second vessel C, while it is replaced 
by that from the first; when this latter is empty the taps to the 
boiler and between the domes are closed. The operation of the 
sulphate proceeds in the second vessel C as in the first, and in the 
third when the second is completed. When all the operations 
have been performed they are recommenced as before described. 
A~ soon as the sulphate of iron bas been expelled from the first 
vezsel (, a vacuum is formed therein, and at the same time the tur 
in the boiler A is being heated by causing the products of com- 
bustion from the boiler B to pass under the boiler A. As soon as 
the pressure has been raised to six atmospheres the tap or valve 
in the ascending pipe is opened to admit the tar to the vessel C, 
and at the same time the boiler A is fed as described in refer- 
ence to the boiler for sulphate of iron. The feed is shut off as 
soon as the boiler and vessel are sufficiently filled with tar, and 
then the taps for the ingress and egress are opened wide, the domes 
are ,also connected by opening the taps in the corresponding pipes 
to equalise the pressure. A pressure of six to eight atmospheres 
is kept up in the boiler and vessel for a certain time, during which 
the motion of the liquid in the pipes is gradually increasing, as indi- 
cated by the instrument. Assoon as the timber bas been sufficiently 
operated upon by thetar and heat the operation ceases. If the pres- 
sure should bec me too great, the damper of the furnace is lowered 
to shut off a part of the products of combustion, and if this should 
not be sufficient the damper must be closed entirely, and the vapour 
must be taken to the condenser. When tbe process has continued 
the requisite time, the tap for the admission of the tar into the first 
vessel C is shut, and the tap to the second vessel C!, in which a 
vacuum had been formed after the running off of the sulphate of 
iron, is opened. The operation of the tar in the second vessel pro- 
ceeds as in the first, and as soon as the tar has been run off from the 
first vessel, the tap is closed; the communication between the domes 
is also closed; at the same time the vapours from the tar are con- 
veyed to the condenser, and when the pressure is sufficiently reduced, 
the discharge tap of the first vessel C is opened to let off the liquid 
and vapour. The lid of the first vessel C is then opened to take out 
the timber operated upon, and to introduce afresh supply. When 
the lid is secured again, the first vessel is ready for the next opera- 
tion by forming a vacuum therein, as before described. When the 
operation of the tar in the second vessel C is finished, it is performed 
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saw, as the snbject is one of considerable importance with reference 
to the use of cast ironfor building purposes. The girders were 18ft. 
long and 13in. deep, in the middle tapering off slightly towards each 
end, and flanged, as usual, at the bottom. Several had fallen to the 
ground, of which only a few were broken; and of those which 
remained entire two were bent laterally in a striking and nearly 
equal degree. The flexure was gradual from end to end, The 
deviation from a straight line at the ends was 22in. No cracks 
could be anywhere detected. Many of the cast iron columns, which 
are still upright, have been singularly twisted at the upper part, as 
though the metal thero had been softened by heat, and yielded 
without cracking to the effect of pressure from above. As far as we 
could judge there was no very decided evidence of fracture in either 
girders or columns from the injection of water upon them; and yet, 
from the fused glass and other objects which lie scattered about, it is 
certain that they must have been exposed to a pretty high tempera- 
ture. It would be extremely desirable that specimens of these bent 
girders and twisted columns should be preserved in some public 
museum, where they might at all times be accessible for reference. 
A museum of objects in illustration of accidents, such as the burst~ 
ing of boilers, breakage of railway axles and tyres, railway colli-~ 
sions, &c., would be as interesting as it would assuredly be important 
in a practical point of view. 

Tron-cLap Sairs,—Captain Cowper Coles writes to the Times on 
the subject of the revolving shield principle, or central armament, 
becoming daily more developed by practical results at sea and in 
warfare. This, of course, refers to the military operations in 
America. Captain Coles quotes a long account of the conflict 
between the Weehawken and the Atlanta, the former being a turret 
ship. He next notices the successful voyage of the Rolf Krake, a 
turret ship built in the Clyde for the Danish Government of 1,400 
tons, armed with 4}in. irou plates, and with two turrets each with 
two 60-pounders Danish. The vessel proved quite seaworthy on 
the voyage from the Clyde to Copenhagen, and the men in the 
cupolas experienced no inconvenience. Captain Coles next quotes 
the case of the Roanoke, another American vessel, which is a 
wooden ship transformed into a turret ship—in short, a small 
Royal Sovereign carrying six 440-pounders. To show, however, 
the confidence which the experience of actual warfare has 
given the Americans with regard to this principle, Captain 
Coles notices that they continue building vessels on the 
Monitor type. In conclusion, Captain Coles remarks:— “ That 
this principle has not been applied by the Americans to 
sea-going or cruising ships is clearly attributable to the fact that, 
under existing circumstances, such vessels are not required; while 
the whole energies of their Government have to be applied to pro- 
viding the best descriptions of iron-clads for coast and river 
operations, for which the fully-rigged sea-going vessel is ill 
adapted. In the action between the Weehawken and the Atlanta 
we have a conclusive instance, which I will pause to consider. 
Without supposing either of these iron-clads to be a perfect —_ 
men of the class to which it belongs we know that the Atlanta 
was, at least, three times as large as the Weehawken, carried three 
times the number of guns, and that the Confederates bad such 
confidence in her power that they felt certain of | 
two of these turret ships, and doing great damage to the Fede 
fleet. But, instead of this,she was captured by one turret ship in 
the short space of fifteen minutes, from the effect of only five 
shots. Then, does not this action prove, in a manner beyond 
all controversy or doubt that a vessel that can carry these 
heavy guns (440-pounders, with which the turret ship was armed) 
must be irresistible against ships of the present broadside construc- 
tion, that are reduced comparatively to as helpless a state when 
matched against turret ships, as wooden ~— would be — 
ordinary broadside-port iron-clads. If the Weehawken, with one 
turret, and two 15-in. guns throwing 440 Ib. shot, took the Atlanta 
in fifteen minutes, how long will it take the Roanoke, with three 
turrets and six guns of the same calibre, to capture or destroy any 
broadside-port iron-clad that we have, armed with smooth bore 
68 -pounders or breech-loading rifled 110-pounders (of professedly 
inferior power), being at present the heaviest guns which we have 
for service in the navy? It strikes me that this is a very serious 
matter, for while the Americansare manufacturing these 440-pounders 
at the rate of one per day, and daily gaining experience in their 





in the third; after that it is recommenced at tho first, and repeated in 
succession. It is sometimes necessary to add a certain quantity of 
mineral oil to the tar or other bituminous substance to keep it fluid. 
The various operations are so timed that a fresh supply of timber is 
introduced ran removed from the vessels C every two Lous 





Cast Inon Grapers—Mr. John Percy writes as follows to a con- 
temporary :—My friend, Mr. James Fergusson, 20, Langham-place, 
having informed me that several of the cast iron girders at the 
German were much bent, and the cast iron columns dis- 
torted, by the operation’of the fire which occurred there a few 
weeks ago, in concert with him, on the Ist inst., I visited the site of 





pplication to the purposes of naval warfare, we have not as yet 
beyond a trial gun, and have not a ship afloat that can carry it. The 
Americans have thoroughly accepted the nécessity of having these 
heavy guns, and of having ships of special construction to carry 
them. The Danes have a turret ship, built in England, at sea, and 
other foreign Governments are having ther rapidly built in our 
yards. The Americans stole a march upon us at the commencement 
of the last war, and it is a matter of history how our navy suffered 
in consequence. War is, I trust, far distant, but for a war a nation 
like ours should at all times be prepared ; and, in the event of such a 
| misfortune befalling us, we ought at least to be able to feel some con- 
| fidence that our beautiful and costly iron-clads, which we have made 
| our pride and boast, would be able to engage on equal terms smaller 





the bazaar. With your permission I will now report briefly what I turret ships.” 
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THE METRICAL AND DECIMAL SYSTEMS. 
(From the Times.) 


Tue advocates of the introduction of French weights and measures 
into England, not much discouraged by the withdrawal of Mr. 
Ewart’s ill-considered bill of last session, threaten a renewal of 
agitation in its favour. In the inaugural address of the President 
of the British Association, Sir William Armstrong, without entering 
into the comparative merits of the decimal and duodecimal systems 
of notation, ye wate that,— 

“ Science suffers by want of uniformity in weights and measures, 
because valuable observations made in one country are, in a great 
measure, lost to another from the labour required to convert a series 
of quantities into new denominations. International commerce is also 
impeded by the same cause, which is productive of constant incon- 
venience and mistake. The metric system has already been 
adopted by other nations besides France, and is the only one which 
has any chance of becoming universal. We in England, therefore, 
have no alternative but to conform with France if we desire general 
uniformity. Iam convinced that the decimal division of 
the French scale would be attended with great convenience both in 
science and commerce. . . - Inthe Elswick Works, as well as 
in some other large establishments of the same description, the inch 
is adopted as the unit, and all fractional parts are expressed in deci- 
mals. No difficulty has been experienced in habituating the work- 
men tothe use of this method, and it has greatly contributed to 
the precision of workmanship. . As to our thermometric scale 
it was originally founded in error; it is also most inconvenient in 
division, and ought at once to be abandoned in favour of the centi- 
grade scale. The recognition of the metric system and of the centi- 
grade scale by the numerous men of science composing the British 
Association would be a most important step towards effecting that 
universal adoption of the French standards in this country which, 
sooner or later, will inevitably take place ; and the Association in 
its collective capacity might take the lead in this good work by ex- 
— in future all other standards from their published proceed- 


Acting upon the suggestion of their President, a committee of the 
Economical Section of the Association resolved that a committee 
should be sent as a deputation to Lord Palmerston and Sir George 
Grey to impress upon them the importance of the introduction into 
the United Kingdom of a decimal system of weights and measures, 
with a view to the interests of science. Under these circumstances, 
although the Association was not to be induced by its President's 
eloquence to ask for the introduction of French weights and 
measures, it may be of service to Jay before the reader a condensed 
account of the origin and development of the metric system. But 
before doing so it will not be amiss to notice Sir William Arm- 
strong’s speech, which, like most of those delivered by the partisans 
of French weights and measures, is characterised by misapprehen- 
sion of the true facts of the case, by bare assertions unsupported by 
se and by assumptions without authority. Sir William con- 

ounds what all scientific and competent men, such as the Astronomer 
Royal and Professor de Morgan, insist should be kept apart—the 
decimalisation of our own weights and measures, and the metric 
system. Because he, following the example of Mr. Whitworth, 
employs the inch divided decimally, it is not demonstrated that “the 
use of the French scale would be attended with great convenience,” 
since the two have no necessary relationship. The President of the 
Association foretold that the universal adoption of the French 
standard in this country will inevitably take place. But how can he, 
as a hard matter-of-fact man of practical science, pretend to a know- 
ledge of events yet in the womb of time? Nor was Sir William 
strictly accurate and ingenuous in his description of our thermo- 
metric scale when he described it as founded in error and most in- 
convenient in division. It is true that the zero of Fahrenheit was 
intended to mark what was then thought to be the greatest attainable 
degree of cold, and which was artificially produced. But the error 
was discovered, and the temperature of 582 deg., which is that of 
melting ice and the zero of the centigrade scale, was adopted as the 
point de depart from which all our thermometers are graduated, 
ascending and descending. As for the inconvenience of the divi- 
sions, the reader can judge for himself how far Sir William is right 
or wrong in his partiality for the centigrade. The boiling point 
stands on the Fahrenheit thermometer at 212 deg., and on the centi- 
grade at 100 deg. It consequently follows that the range of tempera- 
ture between melting ice and boiling water is indicated by 100 
divisions on the centigrade, and by 180 divisions on the Fahrenheit 
thermometer; and, therefore, that our thermometric scale is nearly 
twice as minute as the French scale, and contains 80 more divisions 
to indicate the variations of temperatures. The superior nicety and 
convenience of Fahrenheit sautent aux yeux. But ifsuch be the case 
it will be asked, Why do English chemists usethe centigrade? They 
doso because they are distanced by French chemists—at all events in 
chemical literature ; and for the same reason that French engineers, 
equestrians, and sailors, use English terms, such as “rail,” “ stuffing 
boxe,” “stud boke,” “ groome,” “stopper” (stop her), and many 
others well known to the students of the French language. For the 
truth is that the French have borrowed almost as many words from 
us as we have from them, with the difference that in incorporating 
them into their language they have sotravestied them thatthey have 
become scarcely recognisable. 

To make clearly intelligible the process of thought by which a 
society of French savans was led at the close of the 18th century, in 
the midst of wars and the agonies of revolution, to abolish the 
system of weights and measures which had descended to them from 
generation to generation, and to create a new one, based on a fraction 
of the earth’s circumference, it will be necessary to glance briefly at 
the progress of astronomical and geometrical sciences, so far as re- 
gards the configuration of the earth. The first opinion was that 
which is still held by orthodox Moslems, that the earth is square. 
When men became convinced that the surface of the earth was 
curved they jumped to the conclusion that it was a sphere, and this 
was the universal belief until the day of Huygensand Newton. On 
the occasion of the disputes relative to Newton's theory of the flat- 
tening of the globe, Colbert gave orders to have the Paris meridian 
measured through France. ‘The operation was commenced in 1685 
and terminated in 1718, under the direction of the younger Cassini, 
whose son, in company with Lacaille, in 1730-40, measired the 
meridian from Dunkirk to Perpignan. In 1737 Bouguer and Lacon- 
damine measured degrees of meridian in Peru—as did Ma apertuis 
in Lapland—and demonstrated the flatness of the earth at the poles. 
In the trigonometrical operations in Peru the quadrant of the meri- 
dian was found to mea-ure 5,130,740 toises, whence the Paris tvise 
was also called the “ Peru toise.” It should be here stated that so 
far back as 1670 Picard joined the parallels of Malvoisine and 
Amiens, and in the same year Mouton of Lyons suggested a linear 
measure, in connexion with a trigonometrical survey of the earth, 
which he proposed should be the minute of a degree divided deoi- 
mally. Cassini also proposed a new unit of linear measurement— 
viz., a geometrical foot, whieh was to be 6-1,000ths of a minute of a 
great circle; or a fathom, being 10-1,000,000ths of half the diameter 
of the earth, so that the merit, if it be one, of suggesting the base of 
the metrical system belongs to the old monarchy of France and not 
to the Revolution, as modern Frenchman are fondof declaring. 
About the middle of the 18th century, as the fusion of the French 
provinces into a centralised whole was preparing, men’s minds were 
agitated with a desire to obtain uniformity of measures. Paucton, 
in his Metro ogie, published in 1780, pro; that the unit of measure 
for all nations should be the 400,000th part of the degree of the 
meridian proper to each country, and he supported his proposition 
by the development of a theory with regard to ancient measures, 
which will be understood from what follows. 

The measures of antiquity, according to Pythagoras, were 
derived from Egyptian standards, themselves copied from an in- 
vari.ble prototype taken from nature, £gypt alone preserved the 
tuth ntic model of this universal measure, to which the Greeks 
compared their measures. Paucton states that this prototype or 
natural standard was the measure of the earth, and that the pyramids 





were built to record the dimensions of the earth, and also to furnish 
an imperishable standard of linear measure. His conclusions were 
based upon the measurements of the pyramids and Nilometer, b; 
John Greaves, Savilian Professor of Astronomy at Oxford, who left 
London in 1637, taking with him a 10 foot rule “ accurately divided 
into 10,000 parts, besides some other instruments for the fuller dis- 
covery of the truth.” He engraved the English foot, copied 
from the Guildhall standard, with his name “J. Gravius” 
underneath, on the wall of the King’s chamber in the 
Great Pyramid. Paucton found that the Egyptian cubit, as 
resulted from Greaves’ measurment, was 1°712 French feet; 
that 400 of these cubits gave a stadium of 6848 French 
feet exactly, or 11413 toises; and that 500 of these stadia gave 
57,0663 toises as the length of a degree of the meridian. Whereat 
he exclaims, “ Ce qu'il falloit démontrer !” Bailly adopted the same 
hypothesis; but Dr. Peacock, in his article on arithmetic in the 
Encyclopedia Metropolitana, treated it is absurd, and said that it was 
unfortunate for Paucton that “ the cubit of the Nilometer was found 
to be 20-54in. instead of 19-992, as it should have been,” and the 
length of the side of the pyramid 716} French feet instead of 6844. 
Professor de Morgan was equally incredulous with respect to the 
statement of those who seek ‘‘a mystical origin of weights and 
measures.” But, in justice to Faucton, it should be stated that he 
gives the cubit at 20 27-50in., or 1-712 pieds de Roi. This pied is 
equal to 324-839 millimetres, so that the cubit would be 555 milli- 
metres; and the latest measurement makes the cubit 525 milli- 
metres, showing no very important error when we remember 
that he was careful to explain that he did not pretend to 
be strict} accurate, for he says, “Peutétre ai-je trop 
rétranché de la mesure de M. de Chazelles.”  Jommard, who accom- 
nied the French expedition to Egypt, imagined the side of the 
o of the pyramid to be the 48 ith part of a degree of the meridian 
ea to en Subsequent travellers made admeasurements, 
ut it was not until the survey of Colonel Howard Vyse, in 1837, 
when what are called the casing stones were discovered, that the 
conjectures of Paucton, Jommard, and others were confirmed. 
According to Mr. Perring, the surveyor employed by Colonel Vyse, 
the former base, with the casing stones, was 7t4ft., and the present 
base, 746ft.; the former height, including the casing stones, 480ft. 
9in., the present height, 450ft. 9in. This discovery, we are told, not 
only solved an important problem, but at the same time confirmed 
all previous measures. * 

It will be no great inconvenience to turn aside here for a little 
while to notice a most ingenious theory started by Mr. John Taylor in 
his work on the Great Pyramid, which has received the approbation 
of Sir John Herschel, and has every appearance of being correct, 
because it shows that our much-abused English inch, which so mor- 
tified, annoyed, worried, wearied, and humiliated Mr. Cobden two 
years ago, on account of his conceiving it to be incoberent and 
inconsistent, is an integral fraction of the earth’s diameter which all 
mathematicians and metrologists agree in declaring is the best stan- 
dard or unit of lineal measure that could be attained, for it is 
almost exactly the five hundred millionth of the earth's polar axis. 
Professor H. Pope Hennessy, of the Dublin Catholic University, 
suggested that a length of 10in. should be adopted as our linear 
unit from philosophical considerations, and as being preferable to 
the metre and present foot of 12in. if the whole subject were to be 
recovsidered. Sir John Herschel subsequently proposed a similar 
unit. Where, then, is the wisdom of throwing away the duodecimal 
multiple—the foot—of the universally admitted best unit, the incb, 
to adopt a foreign standard, the metre, which is not exact, as will 
be presently explained, and which is inconveniently long for ordi- 
nary pur ? ‘lo do so would surely be to drop the substance in 
pursuit at the thadew. 

In his work, mentioned above, Mr. John Taylor states that— 

“In the vertical height or radius of the Great Pyramid, as 
deduced from the angle of the casing stones, 51 deg. 50 min., we 
have the number of 486 English feet, which, when doubled, makes 
the diameter 972ft. The base of 764ft., multiplied by 4, gives a 
perimeter or circumference of 3,056ft. Taking the diameter as 
unity, we have 1,000ft., of 0°927ft. of the English foot, equal to 
11-664in., of which in feet there are in the circumference 3,144 
The true proportion in a sphere would be 3,141-5927, about 2)ft. 
less than the actual measure. _Is it possible that the founders of the 
Great Pyramid should come so near to the right proportion of the 
diameter of a circle to its circumference, without intending to express 
it as nearly as they were able ?” 

Without quoting further, it may be stated that the results of Mr. 
Taylor's analysis of the figures obtained by the measures of the 

yramids are that the English foot is closely connected with the 

Jgyptian foot, as recorded by Diodorus Siculus ; for, if one twelfth 
be deducted from the foot of 1-0909 of the English foot, which is the 
measure of the Drusian foot, it leaves the English foot without any 
remainder. Mr. Taylor also concludes that evidence is afforded that 
a measure, equal in length to the English inch, was made use of by 
the founders of the pyramids when they had ascertained the circum- 
ference of the earth and determined the proportion due to its 
diameter. That proportion is at present found by dividing the cir- 
cumference, viz., 120,000,000 Egyptian feet of 10999 English feet by 
3°1415927, which would allow for the diameter about 38,200,000 
Egyptian feet; but this number seems incapable of furnishing any 
principle of unity as a measure of the diameter :— 

“ What was denied to the Egyptian foot was made attainable by 
the English inch. In 38,200,000 Egyptian feet of 1°0909 are con- 
tained 41,672,380 English feet, and this number of feet is equal to 
500,068,560 English inches. The circumference of 120,000,000 of 
Egyptian feet of 1-0909 is equal in English feet to 130,908,000, and 
to 1,570,896,000 English inches. If we double this number we have 
3,141,792,000, and if we divide 130,908,000 by the number 3-141792 
(instead of by 3°141592), it will give us 41,667,000 English feet, or 
500,000,000 inches for the diameter. Thus, the proportion of the 
diameter to the circumference of a circle was considered by the 
founders of the pyramid as 1 to 3141792.” 

Without wishing to detract in the slightest from Mr. Taylor's 
merit as the developer of a most ingenious theory, and as a careful 
analyst, it must be admitted that he has not been the first to notice 
the close approximation of English to ancient measures. M. de 
Romé de I'Isle observes in his 7ables pour Servir 4 Intelligence des 
Mesures, Poids, et M ies des Anciens, that the English foot more 
nearly resembles the Grecian than the Roman foot, for the Grecian 
foot is equal to 136°80 French lines,.¢he English foot to 135-25, and 
the Roman to 130-60 French lines. Consequently, the English foot 
varies no more than 0°55 lines from the Grecian foot; and we know 
from Pythagoras that the Greeks were accustomed to compare their 
standards with the “Egyptian prototype.” Stuart found the 
Grecian foot to equal 1:015 English foot, or 12‘138in., and Mr. Pen- 
rose estimates it to equal 1:01336 English foot, or 12-1éir. This 
remarkable approximation leads Mr. ‘l'aylor to conclude that “ by 
these several minute and singular coincidences the English nation 
appears to be more closely identified with the people who founded 
the Great Pyramid than those nations of antiquity who were brought 
into closer contact with Egypt in the earliest ages.” After this, one 
is almost disposed to look with favour on the strange theory that we 
are descended from, or have remote affinity with, one of the lost 
tribes of Israel, which, during their captivity and wanderings, pre- 
served a knowledge of the wisdom of the Egyptians. 

In the King’s Chamber of the Great Pyramid is a porphyry vessel 
called the pyramid coffer. French savans and others have suggested 
that its sides were intended to serve as standards of linear measure ; 
but Mr. Taylor insists that it was intended as a measure of capacity. 
According to the measurements of Colonel Vyse and Mr. Perring, it 
was 78in. long 26-5in. wide, and 34:5in. deep. Mr. Taylor shows 
that the capacity of the pyramid coffer is nearly equal to the Hebrew 
measure of 4chomers; to the Grecian measure of 128 hecteis; to 
the Roman measure of 128 modii; and to the English measure of a 
chaldron—the difference being fourteen quarts between the chaldron 
and the coffer. 

“But no nation, ancient or modern, is so remarkable for having 
gpa a close agreement with the pyramid coffer as our own. 
‘irst, our peck of wheat, like the hecteus and the modius, is con- 








tained 128 times in that coffer; secondly, thirty-two of our bushels 
of wheat, or four of our quarters of wheat, would fill a vessel of that 
same capacity, if we had one still in use; but, thirdly, though a 
vessel of this capacity is notin existence with us at present, we must 
have had such a measure in earlier times, since we daily make re~ 
ference to it—for when we say eight bushels of wheat are a quarter, 
we affirm it to be the fourth part of some entire measure which is 
exactly equal in capacity to the pyramid coffer.” 

The coffer is also found to contain 18,005,760 troy grains, and 
would hold 2,500 troy pounds of wheat, or 3,125 troy pounds of 
water or wine :— 

“ Hence any vessel of capacity which would hold 101b. of 5,760 
grains was considered to hold 8 lb. of 7,200 grains. This was the 
origin, in all probability, of our avoirdupois pound ; for according 
to Fleta’s explanation of the merchant's pound and its use, the 
dealer bought by the pound of 15 0z., and sold by,the'pound of 12 oz., 
the ounce being in each case the same, 480 troy grains—so that, 
although he appeared to sell at the price he bought, he in reality 
obtained a profit of twenty per cent.” _ 

We will now return to the origin of the metric system. At the 
commencement of the French Revolution, when men were athirst 
for novelty and the great work of progress was.initiated—afterwards 
neutralised by the Terror and the Empire—an agitation arose in the 
provinces for the establishment of uniformity in weights and mea- 
sures. Numerous petitions to that effect were presented, and in 
1790 M. de Talleyrand made a proposition to the Assemblée Con- 
stituante relative to the adoption of uniform international weights 
and measures. On the 6th of May M. de Bonnai made his report 
upon the proposition, and on the 8th the Assemblée rendered a 
decree by which the King, Louis XVL., 

“ Was supplicated to write to his Britannic Majesty, and to pray 
him to engage the Parliament of Eagland to-coneur with the 
National Assembly in the fixation of a natural unity of weights and 
measures, in order that under the auspices of the two nations the 
Commissioners of the Academy of Sci might unite in equal 
numbers with the members chosen from the Royal Society of 
London, in the place which shall be respectively judged the most 
convenient, to determine—in the latitude of 45 deg., or any other 
latitude which may be preferred—the length of the pendulum, and 
to deduce therefrom an invariable model for all measures and 
weights.” 

The letter was written, but in consequence of the disturbed state 
of Europe no English Commissioners were appointed. !1l-informed 
persons make the Royal Society responsible for not attending. 
Even Mr, Cobden throws the blame on the British Government 
when the terms of the decree clearly prove that it was a matter 
between the two monarchs—two of the most self-opinionated men 
of the age—and that neither the Royal Society nor the British 
Government had anything todo with it. If George III. did not 

lease to ask the Parliament to do what Louis XVI. had requested 
him to require it to do, in obedience to the decree of the Assemblée, 
it is ridiculous to seek to cast the blame and responsibility of uon- 
compliance either upon the nation, the Royal Society, or the 
Government. So far from the people of England and their rulers 
being averse from acting in concert with France, as has been 
insinuated by Mr. Cobden and his colleagues in the metrical system 
agitation, we have the best of all evidence that such was the very 
reverse of truth. According to M. Delambre, in his speech on the 
progress of mathematical sciences, delivered 6th of February, 1806, 
before the Emperor in Council, the metrical system arose out of the 
surveys made both in England and France towards the close of the 
last century (1787). After the completion of Cassini’s great map of 
France doubts were felt as to the respective positions of the Obser- 
vatories of Greenwich and Paris, which rendered it desirable to 
verify points between Dunkirk and Boulogne. In England it was 
determined to execute a new triangulation between London and 
Dover, and the two Commissions united in concert to measure the 
triangles which crossed the Channel. As M. Delambre’s speech 
rendered full justice to the scientific skill of the English Commis- 
sioners at a time when Trafalgar ill-disposed the minds of the 
Emperor and his subjects towards us, and as it affords the most 
complete contradiction to the systematic denigrements of this country 
by io Cobden, Ewart, and their friends, it will not be amiss to 

uote :— 
Mi D’apres les progres des arts et des sciences on devait s’attendre 
que les Anglais se piqueraient dv surpasser tout ce qui avait été fait 
en ce genre; ils y réussirent; le théodolite de Ramsden, les feux 
Indiens qui servaient de signaux, les appareils nouveaux employés& 
la mesure des bases donnérent une exactitude jusqu’alors inouie. 
Les Francais n’avaient & mesurer que des angles: le circle répétiteur 
que Borda venait d’inventer n’était pas d’une forme aussi imposante 
que Je théodolite ; mais il renfermait dans sa construction méme un 
principe qui lui assurait une précision au moins égale et plus indé- 

ndante du talent de l’artiste. Les commissaires Francais, Cassini, 

gendre, et Méchain, soutinrent la concurrence.” : 

The successful issue of the enterprise suggested the idea of the 
operation on which shortly after was found the new system of 
weights and measures. In 1790 only, the date of the French King’s 
letter was communicated to the public an account of the survey 
executed by the Commissioners of the Royal Society and_ the 
Academy of Sciences for the trigonometrical junction of the Paris 
and Greenwich Observatories. 

It will be remarked that the original idea of the Assemblée 
to adopt the English standard by taking for base the length of the 

ndulum vibrating seconds in 45 deg. latitude, and that taking 
Lecten of the earth’s meridian was not thought of. Huygens fitst 

roved that the times of vibrations of pendulums depended on their 
ength only ; and, whatever their structure, that a-certain point may 
be found which, in pendulums that vibrate in the same time, is con~ 
stantly at the same distance from the point of suspension. Hence 
he conceived that the pendulum migh: afford a standard or unit for 
measures of length ; and, though gravitation was not the same in all 
latitudes, he believed scieuce furnished the means of determining 
this correction with sufficient accuracy. The increase of the pen- 
dulum is more regular than that of the degrees of the meridian, and 
differs less from the proportion of the squares of the sines to the 
height of the pole, either because its measurement Is easier than that 
of the degrees, is less liable to error, or because the perturbating 
causes of the regularity of the earth produce less effect upon 
ravitation. 
' Richer, who was sent, in 1672, by the Academy to make astrono- 
micai observations at Cayenne, remarked that his timepiece, which 
had been regulated at Paris, mean time, lost regularly at Cayenne, 
and he was thereby enabled to obtain the first direct proof of thé 
diminution of gravitation at the equator. Fresh operations were 
made at the equator and in Lapland, and more especially by Bords 
in the Paris Observatory, aud by Biot, Arago, and Mathieu, at For- 
mentera, Bordeaux, and Dunkirk, which established the now well- 
known fact—the regular increase of the lengths of the pendulum 
going from the equator to the poles. M. le Marquis de Laplace, 
after alluding, in his Exposition du Systéme du Monde, to this dis- 
covery, says :—‘* The observations of the pendulum, by furnishing @ 
length invariable and facile to be found at all times, bas su 
the idea of employing it as a universal measure.” The length of the 

ndulum and that of the meridian are the two chief means to 
ound in nature for determining the unit of lineal measure. T 
French chose the meridian; our predecessors preferred’ the pendu- 
lum. The reason for the my _— A French is sét 
forth in a report to the Academy from Condorcet, f 
Laplace, and Mom dated the 19th of March, 1791. There were 
three different fun tal units to select from, they say—a quad- 
rant of the equator, or a quadrant of the meridian, or the len of 
the pendulum marking seconds. The Commissioners re that 
if the length of pendulum were employed to furnish the standard, 
as proposed in the address to George III, the degree of latitude 
shoula be the forty-fifth, because it is the arithmetical mean between 
all pendulums unequal, one to another, beating seconds in different 
latitudes. But they objected that the pendulum standard con 
an heterogeneous element—time, and an arbitrary aane 
division of the day into 86,400 seconds, while they deemed it 
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ible to have a unit of length taken upon the earth itself which 
would depend upon no other quantity. ‘he Commissioners be- 
lieved it much more natural to compare the distance between two 
places with one of the terrestrial circles than with the length of the 
ndulum. As for the quadrant of the equator, they observed that 
its regularity was not more certain than the regularity or similarity 
of the meridians; that the celestial are corresponding to the space 
measured is less capable of being determined with precision : and 
that every pation lays claim to an are of the meridian, while but 
very few are placed under the equator. Consequently, there re- 
mained the quadrant of the terrestrial meridian only. The Commis- 
siovers recommended that it should be immediately measured, and 
its ten-millionth part adopted as the unit of lineal measurement; that 
the meridian should be divided decimally into degrees, minutes, and 
seconds; and that the base for weights and measures of capacity 
should be distilled water, weighed in vacuo, at the temperature of 
melting ice. The are to be measured should be that of the meridian 
passing from Dunkirk to Barcelona, which is rather more than 
9} deg., is 6 deg. to the north, and 34 deg. to the south of the mean 
rallel, and has its extreme points at the level of the sea. Already 
acaille had measured a degree at the Cape, and Boscovich the dis- 
tance from Rome to Rimini. In 1762 Beccaria measured a degree in 
Piedmont, Liesganig commenced to measure three degrees in 
Austria, a fourth in Hungary, and six years later Mason and Dixon 
measured two degrees in the plains of remagtvania, 

Circulars were sent from Paris to foreign states, inviting to take 

rt and to send savans to form a commission with members of the 
fastitute. The commission was subsequently formed, and consisted 
of Ena (Holland), Balbo (Sardinia) afterwards replaced by Vassalli, 
Berthollet (as member of the Egyptian Institute), Borda, Delambre, 
Méchain, Bresson, Buggé (Denmark), Ciscar (Spain), Darcet, Cou- 
lomb, Fabbrione (iuscany), Franchini (Rome), Haiiy, Lagrange, 
Laplace (president), Legendre, Mascheroni (Cisalpine Republic), 
Lefévre-Gineau, Mongés (as member of the Egyptian Institute), 
Mulledo (Portugal). Pedrones (Spain), Prony, ‘l'ralles (Swiss), 
Vendermonde, and Van Swinden (Holland), who took as active and 
important part as any. 

It would be tedious to follow the progress of the work, and 
describe in detail the labours, sufferings, and scientific blunders of 
the Commissioners ; but it may be briefly stated the ten millionth 
part of the meridian measured in Peru toises ,8}8°749, was adopted 
as a standard and base for the new French weighis and measures, 
aud called a metre. It was equal to 443-295936 lines of the Paris 
foot; but its legal value and standard were established by law on 
the 10th of December, 1799, at 443-296, thus suppressing three 
places of decimals. Since the adoption of the metric system several 
subsequent admeasurements have proved that its base, or the metre, 
is incorrect. The real length of the quadrant of the meridian is 
5,131,800, not 5,130,740 toises, and therefore 1.060 toises more than 
the Freuch savans calculated it at. Consequently the true length of 
the metre is 443°39 lines—not 443-296 lines—and about one-tenth of 
a line longer than it is fixed at by law. The Commission committed 
two mistakes—one in the reduction of the bases, and the other in 
comparing the platina rules,—standards of the metre,—with the 
toise. The errors were afterwards nearly compensated. Further, 
and in spite of the advice of Delambre, they omitted to recalculate 
the are of the Peru meridian, in which Delambre subsequently made 
a correction of sixteen toises by degree. ‘“ Lastly,” says M. Saigey, 

“If even the operations had been made with mathematical pre- 
cision, there would always remain the uncertainty of the deviation 
of the verticals due to the attraction of continents on plumb lines. 
Wherefore the Commissioners greatly deceived themselves when 
they defined the length of the metre by means of six decimals. De- 
lambre alone saw, in all probability, this species of ridiculousness, 
and niaiserie de geométre, when he endeavoured to have the length 
of the metre fixed at 443-3 lines.” 

Delambre did his utmost to extenuate the errors of the Metrical 
Commission, and the writer just quoted pointedly observes that it 
was singular to behold the sarant charged with editing the de- 
scriptions of the works executed for the metric system, correct 
results reputed irrevocable, and substitute other numbers for 
those which ought for ever to represent the dimensions of our globe. 
Delambre declared that if the standard were allowed to remain as it 
then was, it would be necessary to measure it, not at the temperature 
of melting ice—the centigrade zero—as legally must be done, but at 
a much higher temperature, which he proposed should be 85 de- 
grees centigrade. 

The great argument in favour of the introduction of the metric 
system here has been its extreme mathematical accuracy, and the 
presumed ease with which the standard could be recovered and 
verified in case of the original being destroyed. Instead of such 
being the case, the unit is founded in error, Which, according to the 
arguments of Sir William Armstrong, is sufficient reason for its 
abandunment. For we have been told that instead of the quadrant 
of the are of the meridian being, as the metric systetn supposes it to 
be, 10,000,000 metres, it is 856 metres more. This fundamental 
error necessarily vitiates the whole series of weights and measures, 
and the kilogramme should be augmented by 257 millogrammes. 
Whether it is of importance or not, itcertainly destroysall pretensions 
of the metric system to strict mathematical accuracy. Besides the 
error in the kilogramme, resulting from that of the metre, there 
are others of great moment. Bessel, in his Populire Verlesumgen, 
published 1848, shortly after his death, observes that the kilogramme 
is not exactly the weight of a cubic decimeter, for “many of the 
late weighings show that water at its maximum 
has a different deusity from 





density | 
that which was assumed by | 


the French philosophers who prepared the original standard of | 
the kilozramme.” Mr. Babinet, of the Institute, admits the existence 


of both these errors, and gives the following curious explanation :— 
M. Lefévre-Gineau, to whom, with M. Fortin, was confided the 
task of determining the kilogramme, pierced a hole in the hollow 


cylinder that was to contain acubic decimetre and furnish the unit | 


of weight, “in order that the air in the interior should be in equili- 
brium with the external atmosphere!” M. Babinet does not hesi- 


bar before the two councils of the legislative body—the Cing Cents 
and the Anciens—to present, in the name of the Institute, the 
standards of the metre and kilogramme, and he then stated that the 
object of the metric system was to entitle a Frenchman to say—“ Le 
champ qui fuit subsister mes enfans est une tel’e proportion du globe. Je 
suis dans cette proportion co-propriétaire du monde.” Elsewhere we 
read, “ The earth is the Lora’s.” 

There is no lack of evidence of the inconvenience of the metric 
system, furnished by practical experience during many years past, 
which fully justifies the apprehension entertained when it was first 
started. Even Laplace, the last few years before his death, was 
seriously disquieted by the anticipated discordance between the 
kilogramme and the metre, and, in defence of the system elaborated 
under bis presidency, he urged the facility it affords for arithmetical 
calculation, as compared with the vulgar system, but he admitted 
that “ our arithmetical scale (the decimal one) is not divisible by 
three and by four—-two divisors whose simplicity renders them very 
usual,” and he declared that the addition of two ciphers or new 
figures would have sufficed to procure that advantage. But he 
feared the duodecimal system would neutralise the advantage of 
having ten digits to count upon. To Laplace we may oppose 
Professor Playfair, who reviewed in the first number of the 
Edinburgh for 1807 the first volume of Delambre’s work on the Base 
du Systeme Metrique, and whom Mr. James Yates, Secretary of the 
International Association, with a recklessness rarely surpassed, 
quotes as being the author of a “most beautifully written article,” 
in which he expressed “a decided wish that the system should be 
adopted in this country.” Professor Playfair was an admirer of the 
labours of the French Commission, but he was anything but a 
thorough partisan of the metric system. He objected to several of 
its features, to which objections Delambre replied in the third 
volume of his work, that appeared in 1810. ‘This is what the 
Edinburgh Reviewer did say mere than half a century ago, and his 
opinicns deserve the most careful attention now :— 

“Ten has, ndeed, no advantage as the radix of numerical com- 
putation, and has been raised to the dignity it now holds merely by 
the circumstance of its expressing the number of a man’s fingers. 
Those who regard science as the creature of pure reason must feel 
somewhat indignant that a consideration so foreign and mechanical 
should have determined the form and order of one of the most intel- 
lectual of all sciences. The duodecimal scale would nowhere have 
been found of greater use than when applied to the cirele in which 
the decimal system is liable to the strongest objections. The number 
by which the circumference of the circle is expressed ought not only 
to be divisible into four integer parts—as in the French system 
(which divided the circle into 400 grades, subdivided into 100 
minutes, and these into 110 seconds), but also into six; for the 
sixth part of the circumference, having its chord equal to the radius, 
naturally falls in the construction of instruments, and in the compu- 
tations of trigonometry to be expressed by an integer number. 
According to the decimal division of the quadrant, the sixth part of 
the circumference not only is without an integer expression, but the 
decimal fraction by which it is measured is one that runs on con- 
tinually without any termination. ‘This is at least a deformity that 
arises from the rigid adherence to the decimal division; and it is 
probably the main cause why that division has been found so diffi- 
cult to introduce into trigonometrical and astronomical calculation. 
In astronomical tables we believe it has uever been adopted.” 

Following the same side, Mr. John Quincy Adams, whu was the 
commissioner appointed by the United States’ Government to in- 
quire into the desirability of adopting a decimal system, reported,— 

“ The decimal system can be applied only, with many qualifica- 
tions, to any general system of metrology ; its natural application is 
only to numbers ; and time, space, gravity, and exter sion inflexibly 
reject its sway. It is acontrivance of man for computing numbers, 
and not a property of time, space, or matter. Nature has no par- 
tialities for number ten, and the attempt to shackle her freedom with 
it will for ever prove abortive.” 

Yet Mr. Yates did not scruple to say in his evidence before Mr. 
Ewart’s committee that Mr. Adams “ passes the highest eulogy, 
quite enthusiastically, on the philosophers who were employed in 
maxing the measurement and devising the system.” How just and 
acurate is this representation of Mr. Adams’ opinions may be judged 
from the quotation of Mr. Adams’ own words :— 

“The metrology of France is a new and complicated machine, 
formed from principles of mathematical precision, the adaptation 
of which to the uses for which it was devised is yet problematical, 
abiding with questionable success the test of experiments.” 

And he further observes as to the comparative practical advan- 
tages of the two systems :— 

“The habits of every individual inure him to the comparison 
of the definite portion of his person with the existing standard 
measures to which he is accustomed. There are few English 
men or women but could give a yard, foot, or inch measure from 
their own arms, hands, or fingers, with great accuracy. But they 
could not give the metre or decimetre, although they should know 
their dimensions as well as those of the yard or foot.” 

Although Professor Playfair said it is an indignity to make an 
intellectual science depend upon so foreign and mechanical a con- 
sideration as a man having ten fingers to aid his calculations, yet, 
as it is held to be a recommendation of the metrical system, it 
should be a recommendation of our system that a digit is a finger's 
breadth ; an inch, the length of the thumb; a nail, from the tip 
to the middle joint of the longest finger; a palm, the breadth 
of four fingers; a hand, the fist, with the thumb uppermost; a span, 
the space between tips of thumb and fingers extended to the 
utmost ; a foot, that of a man; acubit, from the elbow to the end 
of the longest finger; a yard, girth of a man’s body; a step, when 
each foot advances alternately ; a pace, two steps; a fathom, width 
to which a man’s arms and hands can extend; and thirty-two grains 
ofaverage wheat equal to a pennyweight, or twenty-four grains 
troy. 


Having alluded to Mr. Ewart's committee, it may be permitted to 


| express the surprise which every one who peruses it must feel that, 


tate to express the gravest doubts respecting the accuracy of the | 


model kilogramme, which is deposited in the Paris archives, and is 


the standard of reference for all the States that have adopted the | 


metric system. As for the original papers and tables of calculation 
which Delambre was so anxious should be preserved, and which he 
induced the Institute to appoint a committee to examine and receive 
as a sacred deposit, M. Babinet declares that he has examined them 
previous to their sale as waste paper, and that he was unable to dis- 
cover the slightest trace or indication of that careful elaboration 
which was to be expected in Gocuments of such a nature. ‘Ihe great 
pretended merit of the metric system is that the base—the metre—is 
intimately connected with the earth, and can always be recovered in 
every part of the globe in case of the original in Paris being 
destroyed. But before the French Commission terminated their 
labours they became aware that all their proceedings were based on 
error, and that no future measure of the quadrant of a meridian 
would give their length of the metre as its teu-millionth part, and, 
Consequently, should the standard be destroyed, the most deplorable 
confusion would ensue. Accordingly Borda was employed to com- 
pare the length of the metre with the length of the pendulum, 
vibrating seconds in 45 deg. latitude, in order to enable it to be 
recovered without measuring an arc, so that, notwithstanding all 
the outcry and all the pretensions set up to strict mathe- 
matical accuracy and the highest scientific character, as com- 
pared with our imperfect system, which Mr. Cobden termed 
“illogical, utterly inconsistent, dislocated, and inconsistent,” 
the French metrical system draws its base, the metre, from the same 
source that we obtain the length of our yard, which is the base of 
our lengths and measures. ho reader will doubtless be led to 
inquire why the French refused to have recourse at first to the pen- 
dulum, which would have given to both countries the same unit of 
linear measure—preparatory, in all probability, to the establishment 
of international uniformity; and why they preferred to run the risk 

Creating a system based on error, that must sooner or later lead to 
confusion. The “reason why” will be found curious, but quite 


French. On the 4th Messidore, year 7, M. Delambre appeared at the 





in face of the overwhelming balance of scientific evicence taken 
against the metric system, a bill pretending to be based on it 
should have been presented to Parliament. The Astronomer Royal 
declared that the anomalies complained of in the existing scales of 
weights and measures had arisen from a general feeling of conveni- 
ence, which prompted the introduction of various kinds, great and 
small, such as the yard for one purpose, the inch for another, and 
the mile for another; but these do not, he believed, produce such 
inconvenience in practice. He did not think the advantage to be 
derived from the establishment of international weights and 
measures worth mentioning in comparison with the extreme diffi- 
culty of introducing them. ‘The number of persons is so small, and 
the daily transactions in foreign trade is very small in comparison 
with our domestic transactions. Could the change be made, even 
per saltum, from the present to the decimal system, he did not believe 
it would be advantageous; or that the decimal system would 
scarcely at all facilitate calculations, except in the coinage. Few 
working men ever use the tenth; they employ the half-quarter, 
eighth, and sixteenth; and, comparing the persons interested in 
foreign measures with the mass of the people, the former will be 
found to be so inconsiderable in number as to render the estab- 
lishment of international uniformity in weights and measures not of 
the least consequence. ‘There is no utility in having a system based 
on a common unit like the French. All should be done by practice. 
The merit of the decimal scale is strictly limited to its applications 
to long sums of addition, and to troublesome sums of multiplica- 
tion or division. Tho French system would not suit the 
habits of the people of this country at all; it would not be 
a convenient system, but the inconvenience of its introduction 
would be very much felt by the common people. Uniformity would 
be bought at the price of such enormous inconvenience, and the 
trouble would be so great, that people would see no advantage in it 
atall. If he bad a new nation to create, said the Astronomer 
Royal, with a new system of weights and measures, he would give 
them the binary scale wey ne That, he conceived, would be the 
nearest to perfection—the binary scale with means to enable us to 
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use decimal multiples and submultiples. During the cross-examina- 
tion of this witness by Mr. Cobden a curious episode occurred, which 
is interesting as proving that for a practical man of business the 
hon. member for Rochdale is not atall quick at figures, and anything 
but a ready reckoner or an arithmetical ae He asked if a 4 
of 27 tons of tea had to pay 1s. duty a lb., would it not 
necessary to multiply 27 tons by 20 cwt., then by 112 Ib., which 
would be “a pretty Jong calculation.” Should these remarks fall 
under the eye of “a little boy” in a merchant's office—one of those 
who, Mr. Cobden told the House of Commons, intended to petition 
for free trade in arithmetic, and who are advertised for to serve 
without salary for the first six months, writing a good hand and 
quick at figures—he would be able to show the hon. member for 
Rochdale that by the aid of what the little boy will call “gumption,” 
the pretty long calculation may be made a remarkably short one. 
Inasmuch as 20s. make a pound sterling, and there are 20 cwts. of 
112 1b. each in a ton, the duty being 1s. a 1b., the little boy will be 
able to tell on the instant, without pause or putting to paper, 
that the duty per ton will be £112, and the duty on the cargo will 
he £112 multiplied by 27, which will be the only calculation he will 
have to effect to arrive at the required result. 

Professor de Morgan insisted on the necessity of Keeping distinot 
decimalisation and metricalisation, two things often con ounded. 
He was as much for decimal division as any person could be, which 
he believed might be easily introduced, and which cozexist perfectly 
well with the binary division, which he was satisfied,,must always 
be used by the common people. He objected to the introduction of 
French units into this country upon the balance of convenience aud 
inconvenience. It would create such an immense amount of con- 
fusion throughout the country that the inconvenience would far 
more than counterbalance the advantage we should derive in our 
foreign commercial relations. The metre was objectionable. It arose 
from a mere fanciful connection with the quadrant of the meridian, 
aud is of no practical importance to any man alive. You might 
just as well,” said the Protessor, with polished sarcasm, “ try to sub- 
divide the distance from the earth to the moon.” The metre is too 
long to be the common measure, and the next decimal division—the 
decimetre—would be too short to take the place of our foot. The 
litre—about a pint and three-quarters—is either too large or too 
small. Half a litre would not do, because that would destroy the 
decimal character. 

Mr. William Fairbain was not prepared to say what would be the 
best standard or the best unit, but he believed the foot or the inch 
would be the best. ‘ 

Mr. C. H. Gregory, C.E., freely admitted that there may be difii- 
culties in the way of the adoption in England of the French standards 
for money, weights, aud measures, which, when considered by those 
who devote themselves deeply to the subject, may be judged to 
outweigh the advantages o {an identity of our weights and measures, 
and money, with the French system. All he desired was the 
decimal division of our scales. 

Mr. J. A. Franklin, a professional auditor, did not believe it would 
be just as easy to induce Englishmen to measure length and capacity 
by the metre as it would be by the decimal multiples of the foot. 
A change is not universally or genorally desired. The differences 
which exist between the scales of various localities are rather modes 
of expressirg weight and measures than a difference in the weights 
and measures themselves. ‘The pound avoirdupois is recognised 
universally, and the witness objected to anything else but 7,000 
grains being called a pound in Great Britain. 

The evidence as to the metrical system being evaded in countries 
on the inhabitants of which the use has been imposed by law is 
remarkable, all the more so as itis supplied by witnesses who desire to 
force it upon this country. M. Michel Chevalier admitted that in 
the two great staples of trade—wine and corn—it was not used. 
“ No care has been taken to have the cask of avy regular number vf 
hectolitres. Wine is sold in what we call da Larique, generally of 
that kind of barique which we call la Bordelaise. 1t is two uccto~ 
litres and 18 or 20 litres generally on an average, it would 
have been better to have made it of two hectolitres.” 
The eminent political economist might have added that else- 
where in France wine is sold by the pitce and demi-piéce, 
feuillette and demi-feuillette. M. Michel Chevalier further said, 
that not only were bottles by which wine is sold not metrical, but 
they were not alike. For Burgundy they are nearly a litre; for 
champagne they are smaller, and for Bordeaux smaller still. “ First, 
rate wine is too dear to have in all cases a full litre in a bottle.” He 
stated also that “at Marseilles, where there is a very large trade in 
grain, grain is sold by the charge. But whatis acharge ? It is not 
a certain number of hectolitres, as it ought to be.” Mr. Bass, per~ 
haps the largest purchaser of grain in England, said the French 
havo adopted a decimal and metrical system, yet there is an entire 
absence of uniformity. They uffect to sell by the hectolitre, a 
measure of capacity; but it is referred back to the kilogramme, @ 
measure of weight. “In point of fact, so far as I can see, in the 
French system they have no measure of capacity.” The buyer for 
Mr. Bass’s house reported that in Champagne he bought barley by 
the quintal of 100 French Ib. (50 kilogrammes), and in Paris by the 
metrical quintal (00 kilogrammes); on the Loire by the hectolitre 
of 65 kilogrammes; on the Saale corn is bought by the last of 11 
quarters, not of 10 quarters as is customary elsewhere. In the price 
current wheat is quoted by the 120 kilogrammes, barley by the 100 
kilogrammes, rye by the 115 kilogrammes, and flour by the 6 marks 
of 159 kilogrammes. _If the reader will refer to the Zimes’ correspon~ 
dent’s letter of last Tuesday from Paris he will perceive that, in 
addition, flour is sold by the sack of 157 kilogrammes, and at Lyons 
by the sack of 125 kilogrammes, which quite justifies Mr. Buss’s 
conclusion, that the metrical system is merely a nominal system, 
and that it does not exist so far as the sale of corn goes. Mr. Dick- 
son, a manufacturer, who opined that the metrical system was the 
greatest blessing ever bestowed on France, admitted that the people 
were scarcely yet brought round to use the blessing. Instead of 
calculating their produce or letting their land by the hectare, they 
let by the mesure, which in one parish consists of 35 ares, and in 
another of 44. 

To present a bill to Parliament, and assert that it is based upon 
sich eviden ¢ in favour of the introduction of the metric system here, 
s to be almost sublime in audacity. It locks much like a breach o 
good faith, and like an attempt to palm off an imposture on the public; 
for the metrical system is not what it is said to be. It is not accurate; 
it is not symmetrical; it is not logical; it is not consistent; and it 
is not logically sequential, as Mr. Cobden declared it to be, and yet 
we are asked to adopt it instead of the English system, which, as 
Mr. Taylor truly says, “has for its foundation all the scientific 
accuracy attributed to the French, with the further recommendation 
that it has stood the test of actual experiment for above 4,000 years. 








A Fear or Dratnace.—About five years ago a Mr. Wallace pur- 
chased an estate in Roscommon, on which was a lake called Corkip, 
or Keoghville, covering 137 acres and containing several islands, 
with a depth of water varying from 5ft. to 16ft. Some attempts bad 
been made by former proprietors to drain this lake, but they were frus- 
trated by the obstinacy of other landlords and the superstition of the 
peasantry. Nothing daunted, however, Mr, Wallace employed 40 
or 50 men and made an arterial cuttwo anda half miles long con- 
necting the lake with the river at Milltown Pass This cut is 4ft. 
wide at bottom and 13ft. at top, and in some places 18{t. deep. For 


a mile it passes through solid rock, which had to be 
blasted. The result is that the lake has disap 
and in its place is a large tract of rich alluvial soil, 


giving every promise of luxuriant vegetation. A correspondent 
of the Western Star thus describes the metamor-pbosis:— 
“TI had the pleasure of walking across the valley which was 
once the bottom of the lake, and inspecting the drainage works by 
which such a large extent of valuable land has been successfully 
reclaimed. Where, six months ago, the wildfowl congregated in 
myriads, and where fish were captured last year, not only cattle but 
sheep were grazing on excellent pasture! 
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Tunis invention is by John Milner, of 7, Bridge-street, West- | port F, and admitting steam on top of the piston B', through the 


minster. 


passages f, f!; the lap /? of the valve I having already, in the posi- 


Where two cylinders are in proximity to each other, two slide tion shown in Fig. 2, quite uncovered the other aperture of the 
valves are to be employed, so constructed and arranged that each passage /!, aud being now about to pass over it again in its upward 
shall not only admit and discharge steam to and from its own motion; at the same time the port H of the cylinder B is already 
cylinder, but shall also, by itself or its adjuncts, cut off the steam open to exhaust; the’steam is expanding on top of the piston A’, 


entering into the other cylinder at such part of the stroke of each and the port E is still full open to exhaust. 


piston as may be desired. 


In Fig. 4 the piston B' 
has just arrived at one quarter of its down stroke, and the lap /? of 


The above general principle of the invention can be carried out in the valve I has by its upward motion just closed the passage f!, and 
various ways, but the arrangement preferred is as follows:—Each consequently cut off the steam, although the passage fof the valve J 
slide valve is formed with passages through it for the admission of is still full over the port F ; at the same time the port H is full open 
steam to the cylinder, and has two faces, one face towards the cylin- | to exhaust, the steam is expanding on top of the piston A}, and the 
der, and the other face (in contradistiuction called the back) towards port E is still open to exhaust. At Fig. 5 the piston A! has 


and in contact with a plate or passage piece. 


This plate or passage | arrived at end down stroke, and is just commencing its up stroke, 


piece has four ways or passages, with their apertures at the surfaces | the valve I having already, by its upward motion, slightly opened 


in contact with the slide valves, the backs of which are adapted to | the steam port E, so that the steam is 
open and close the ports or openings of such passages in the order j of the valve J, the passage e' o 


aud at the intervals necessary to admit steam to the cylinders, and 
to on: it off to obtain the required expansion. 

Figs. | to 8 are diagrams serving to illustrate the principle of 
action of the improved slide valves, when they are employed in | 
combination with a passage piece. Each figure shows the same | 
valves and passage piece, but in different positions, for indicating | 
charly the various functions which they have to perform at certain 
parts of the strok» of the pistons to the steam cylinders. | 

A and B represent the steam cylinders, of which only the steam | 
and exhaust port, C, D, E, F, G, H, and a portion of the pistons A! 
and TI! are shown. The two cylinders have one common valve | 
box L, L, in which are the slide valve I to the cylinder A, the slide | 
valve J to the cylinder B, and between these the passage piece K. 
Each slide valve has two working faces, the one working against 
its cylinder, acting as an ordinary slide valve, whilst the 
other, or back face, working against the passage piece K, acts 
as the expansion slide to the other cylinder, such action taking place 
in the following manner :—The passages c, e, of the valve I admit 
steam respectively into the ports C, E, of the cylinder A, when, by 
the motion of the valve, the apertures of such passages are respec- 
tively brought over the apertures of the passages c! and e! in the 
passage piece K, and over the ports C, E; and when, at the same 
time, by the motion of the valve J, the aperture j in the same is 
brought respectively over the other apertures of the passages c! and 
e!, the steam passing from the valve box into the interior of the 
valve J, through the opening 7! in the side of the latter, when, by 
the further motion of the valve J, the communication between the 
aperture j and the passages c! and e! is cut off, the further ingress of 
steam into the cylinder A is prevented, and expansion takes place. 

In a similar manner, the passages /; h, of the valve J admit steam 
respectively into the ports F, H, of the cylinder B, when, by the 
motion of the valve, the apertures of such passages are respectively 
brought over the apertures of the passages f’, h', in the passage 
piece K and over the ports I’, H, and when, at the same time, the 
opposite apertures of the passages /', h', are, by the motion of the | 
valve I, uncovered respectively by the laps f? and h? of his valve. | 
When, by the further motion of the valve I, the laps f* and /? of | 
the same are made to cover the apertures of the passages |“! and /', 
the ingress of steam into the cylinder B is cut off, and expansion 
takes place. 

The eight diagrams here shown serve to indicate the various 
positions of the slide valves for fulfilling the above-described func- 
tions during one revolution of the crank shaft, the two pistons 
being coupled together at right angles, and the slide valves 
arranged without lead, and for cutting off steam at one quarter of 
the stroke. 

In Fig. 1 the piston A! of the cylinder A is exactly at end up| 
stroke, and it will be observed that the valve J is in such a position 
as to admit steam freely into the passage c!, whilst the valve I, in 
moving in the direction of the arrow, is just opening both the porte 
and the other aperture of the passage c!, so as to admit steam at 
top of the piston A!, as shown by the arrows; at the same time the 
port E is already in communication with the exhaust port D, 
through the passage d of the slide valve I. In the cylinder B the 
port F is open to the exhaust port G through the passage g of the 
slide valve J, and the steam is cut off and is expanding behind the 
piston B', which is performing its upstroke. The various arrows 
show the direction in which the steam is passing to and from the 
cylinders, as also the direction of the motion of the pistons and slide 
valves. In Fig. 2 the piston A! has just arrived at one quarter of 
the down stroke, when it will be observed tbat, by the motion of the 
valve J, the steam has just been cut off from the top of the piston A', 
although the passage c of the valve I is still full open to the port C ; 
the port I is full open to exhaust, and the steam is still expanding 
beneath the piston B!, while the port F is still open toexhaust. In 
Fig. 8 the piston B' has just arrived at end up stroke, and the 
valve J has moved into such a position thatit is just opening the 
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passage e of the valve I; at the same time the port C is open to 
exhaust, while in the cylinder B the steam is expanding on top of 
the piston B', and is passing to the condenser or atmosphere beneath 
the same. In Fig.6 the piston A! is just arriving at quarter stroke, 
and consequently the valve J is just closing the passage f! of the 
passage piece, thereby cutting off the steam. Everything else is 
still in the same condition as described with reference to Fig. 5. In 
Fig. 7 the piston B! is just passed end down stroke and steam is 
consequently just being admitted beneath the same through the 

assage i of the valve J, and the passage h! of the passage piece K. 

(he steam is passing to the condenser or atmosphere from the top of 
both the pistons A! and B', and is expanding beneath the piston A. 
In Fig. 8, the piston B! is _ arriving at quarter stroke, and the 
valve I is just about to cut off the steam from beneath the same, by 
the lap /?, closing the lap A', of the passage piece. Everything else 
is in the same condition as at Fig. 7. The patentee describes the 
application of these valves to improved engines. 
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Tuere are ‘certain ,objections*in using “ Giffard’s Injector,” and | 
by discoveries which Messrs. Stewart and Robinson, of the firm of | 
Sharp, Stewart, and Co., of Manchester, have made, they are now, 
as they state, enabled to remove them. They can stop the noise 
when working, prevent the admixture of air with the water pass- 
ing through the ‘“ Injector,” and the loss or waste of water escaping 
from the overflow cavity, and arrange so that the working of the 
apparatus can be brought more easily under the inspection of the 
driver or fireman in locomotive and other boilers; and, besides 
removing the objections, they can feed cold or hot water at the over- 
flow cavity. Some or all of the objections are removed, and the 
above-named advantages are secured, by each of the improvements 
hereinafter described. 

The improvements consist in forming a cavity around and above 
the nozzles of the Injector as a reservoir fora portion of the overflow | 
water. ; 1 , 
Injector; a, nozzles; 6, the cavity or reservoir. This cavity will | 
be sufficiently large in most cases to contain all the water which may 
overflow for a moment at starting the Injector, or which may arise 
from any slight irregularity of action in the Injector, as the water 





This is shown in Fig. 1, which represents a section of an | 


INJECTOR FOR STEAM BOILERS. 


which overflows at one moment will be sucked up immediately 
after. The cavity may be entirely closed to the atmosphere when 
working, but supplied with a pet cock b', shown in dotted line, 80 
that a communication can be opened with the atmosphere when 
starting the Injector z. 7 ’ 

The improvements also consist in applying a pipe to the over- 


| flow orifice, so that the water therefrom will have to ascend the pipe, 


which is open to the atmosphere at its upper end ; or the pipe is 
first made to ascend and then descend, its lower end being immersed 
in water, or it is bent down and immersed in water. | : 
These improvements are illustrated by Fig. 2, Fig. 3, and Fig. 4, 
which are elevations or outside views of the Injector. Fig. 2 shows 
the pipe turned up; it answers the same purpose as that modifica, 
tion of the Injector shown by Fig. 1, to prevent loss by the drip 
or waste water from the overflow cavity; Fig. 3 will answer the 
same purpose, and, if the end of the pipe is immersed in water, will 
prevent the admission of air, and, under favourable circumstances, 
eed the water instead; Fig. 4 shows an arrangement for preventing 
noise, waste, or “ drip,” or the admission of air, and will feed water at 
the overflow cavity instead of air. The pipe 6? is turned down into 
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a cistern 53, containing supply of water. _c is the suction pipe, and 
the other details will be readily recogni 

The invention also consists in connecting the overflow orifice with 
the suction pipe supplying water tothe Injector, placing a two-way tap 
between the overflow and suction pipe, so that, when the communi- 
cation is shut between the two, the overflow will be open directly to 
the atmosphere, and when the overflow is shut to the atmosphere it 
will be open to the suction pipe. Of course two separate taps may 
be used in place of one two-way tap. 

The manner in which this improvement is carried into effect is 
illustrated by Fig. 5, showing the application of the Injector to a 
locomotive engine and tender. cis the suction pipe leading from 
the tender to the Injector z, and b‘ isa pipe connecting the overflow 
orifice of the Injector and the suction pipe c. The two-way tap 55 
is placed in this pipe, and it is turned so asto open the communica- 
tion either directly with the atmosphere, or with the feed pipe, by a 
suitable handle ®, within reach of the driver and fireman. As the 
Injector will work when the overflow cavity is charged with water, 

rovided the water is open to the atmosphere, and as the hot water 
discharged at the overflow cavity is again drawn in by the jet, when 
the Injector is arranged according to the improvements, it will be 
seen that where hot water is available a quantity of it may be fed at 
the overflow cavity. To do this it will only be necessary to adjust 
the steam and feed water so that, if the overflow cavity were open to 
the atmosphere, it would draw in the largest quantity of air; then, 
instead of admitting air at the overflow cavity, connect it with a 
tank open to the atmosphere and containing the hot water; by this 
means a quantity of hot water will be carried along with the jet into 
the boiler. Hot water, at about the ordinary boiling temperature, 
may be thus fed to the extent of twenty to thirty per cent. of the 
entire quantity passing through the Injector into the boiler. The 
water should be supplied either with a “ head,” or at about the level 
of the overflow orifice. 

The improv ts in arrang ts for applying the Injector to 
locomotive and other boilers, so that its working will be better 
under the inspection of the driver and fireman, consist in connect- 
ing the overflow orifice with the sucking pipe and fixing a tap to 
open or shut the communication between them, and in joining a 
branch pipe to the connecting pipe so as to ascend from it, the 
upper end being open to the atmosphere. This may be carried into 
effect by joining an upright pipe to the connecting pipe b* (see 
Fig. 5), placing a two-way tap b5 at the junction of the two pipes, 
so that there will be a communication through the tap between the 
overflow cavity, suction, and upright pipe, when the Injector is 
working (if required), but so that when the tap is turned the com- 
munication between the overflow and suction pipe is closed, but 
that between the overflow and upright pipe left open. The upright 
pipe is made to ascend, so that its upper end will be a little above 
the highest level of the water in the tank and so as to be easily 
observed by the driver or fireman. 

The improvements for this purpose also consist in arranging a 
pipe so as to ascend from the overfiow orifice, and in fixing a swivel 
spout at the upper end of the pipe so that the overflow water may 
be discharged either on to the road or down a funnel at the upper 
end of a pipe descending to and forming a junction with the suction 
pipe of the Injector, and thus the waste or overflow water can be 
returned to the tank or mixed with the water passing to the 
Injector, except when the supply water is too hot, in which case 
the swivel spout is turned so as to allow the overflow water to run 
to waste. In tank engines the overflow water from the Injector 
may be easily returned to the tank, but for engines with tenders it 
will be most convenient to return it to the suction pipe to save a 
separate coupling pipe with the tender. 

The object of this part of the invention, as before stated, is to 
bring the working of the Injector beiter under the inspection of the 
driver or fireman, so that he will see when the Injector is working 
properly, and that the quantity of steam is correctly adjusted, as 
there need not be any considerable overflow if attention is paid to a 
correct adjustment of the steam. 

This part of the improvements is illustrated by Fig. 6, showing 
the application of the Injector to a locomotive with a tender. 0? is 
the upright pipe from the overflow orifice, having a swivel spout b7 
at its upper end, which can be brought over the funnel at the upper 
end of another upright pipe 08, descendiug to the suction pipe c. 








ACCIDENT ON THE BLackwALt Raitway.—At about eleven o’clock 
on Saturday morning the engine of an ordinary train from Camden 
Town, just then due, and entering the station at the ordinary reduced 
speed, ran off the metals, and dashed against the walls of the via- 
duct, carrying a great portion of it away, and precipitating it on to 
some new buildings which a number of workmen were at the time 
engaged in erecting in Cooper’s-row, Crutchedfriars, beneath. The 
escape of both train and passengers was most miraculous, for had 
the engine proceeded but a foot or two further it must have gone 
over the viaduct, and in all probability have dragged one or two 
carriages over with it. The moment the driver of the engine found, 
from the peculiar grating noise he heard, that the wheels had left 
the metals, he shut off the steam, and, after grazing the sides of the 
outer wall for a distance of some eight or ten feet, the engine turned 
completely round, and rushed through the wall of the viaduct over 
Covuper’s-row, and became embedded in the soil—a circumstance to 
which may be attributed the stoppage of the train without going 
over. As it was, the first carriage, a second-class, iu which there 
happened to be, fortunately, but seven or eight passengers, was 
thrown up completely over the rear or “tender” portion of the 
engine, and then fell upon its side inward toward the rails. The 
third carriage, also a second-class, must have jumped up, as the 
whole of the top part of the first was completely smashed in; but it 
had returned after the collision, and stood partly upon the rails. 
The passengers were necessarily much alarmed, but it could not be 
ascertained that any one was injured beyond being slightly shaken 
by the concussion. In a short time a large number of engineers 
and labourers belonging to the North London Company were on the 
spot, and efforts were made to remove the carriage and engine. It 
was not until late in the afternoon that this was effected, and the 
impediment to the traffic removed.— Globe. 

Iron anp Sree Extracrep rrom Waste Iron Crxpers.—We 
have received a circular from A. L. Fleury, chemist, Franklin In- 
stitute, Philadelphia, in which he states that he has succeeded in 
extracting good wrought iron and steel from the waste cinders of 
pudding and rebeating furnaces, which have hitherto been consi- 
dered a nuisance in their vicinity. He states that, from chemical 
analysis, he is assured that such cinders contain from 25 to 50 per 
cent. of iron, combined with sulphur, silica, phosphorus, and 
alumina, forming a brittle compound. Near the large ironworks at 
Troy, New York, thousands of tons of the cinders are spread over 
the roads, and in every 1001b. there are about 351b. of iron. B 
reworking this cinder with lime and charcoal iron had been extracted, 
but it was invariably red-short (brittle at a red heat), as the sulphur, 
silicon, and phosphorus remained combined with the iron. Num- 
berless unsuccessful efforts had been made to work this cinder 
economically. Mr. Fleury states that the problem of extracting the 
iron from the cinder, and removing the impurities, was solved by 
taking advantage of the chemical fact that unslacked burnt lime 
ar ate the property of decomposing silicates during the act of 

ing slacked with water. He mixed a proper quantity of powdered 
burnt lime with fine ground iron cinder, wetted the whole with 
water, and exposed the mixture to the atmosphere. When this 
compound was dry, it was placed iu a common puddling furnace, 
treated like pig iron, and fifty per cent. of wrought iron was obtained. 
This product, however, was somewhat red-short, as it contained 
traces of sulphur; but the impurity, Mr. Fleury informs us, he 
afterwards extracted by mixing a chlorine salt with the water which 
he employed to wet the lime mixed with the cinder; and a good 
quality of iron, we are informed, can be invariably produced when 
the operations are properly conducted. It is also stated that the 
Cost of preparing the cinder does not exceed two dollars per ton, und 
the operation of smelting can be executed in puddling, blast, or 
other suitable furnaces.— Scientific American, 








MACKENZIE’S SHAPING MACHINES FOR CURVILINEAR SURFACES. 
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Tue machine embraced in this invention, by James Mackenzie, of 
Arundel-square, Islington, has the bed and frame of an ordinary 
planing, boring, or shaping machine, the traversing motion of the 
saddle and that of the bed being produced in the usual way; the 
cutter block is mounted upon an axle or spindle, and is either forged 
with it or keyed on to it, and the cutters are fixed to it in the 
customary manner. By means of bevel gearing, connected with the 
cutter block and its axle, an angular motion is given them in a 
vertical plane, whereby curvilinear or bevel surfaces may be formed. 

This angular motion is produced in the following manner :—The 
spindle and cutter block (say of an ordinary boring machine) are 
atiached to a frame, which by means of a toothed quadrant upon it, 
working in an endless screw, is formed so that it can turn upon an 
axis which is in a line with the shaft which carries the driving wheel. 
It will thus be seen that the spindle and cutter block may move 
round a complete circle, without the “ gear” communicating motion 
to them being at all interfered with; hence, by a continued regular 
or by a continued varying motion being given to the quadrant, a 
surface of any degree of bevel may be formed upon a substance pass- 
ing under the cutters. The vertical and horizontal motion of the 
spindle and the cutter block is obtained in the usual manner either 
by hand or by change wheels. 

Fig. 1 is a front elevation of the machine, showing a large plate 
(say an armour plate) fixed upon its bed, and being acted upon by 
the cutters, soas to form a bevelled surface on its edge; Fig. 2 a side 
elevation. 

It will be seen the illustration represents the frame, the bed, and all 
the chief portions of a modern planing, shaping, or boring machine ; 
the bed and the frame are of the ordinary form and driven in the usual 
manner; the horizontal traverse of the saddle containing the cutter, 
axle, and block is obtained by the well-known arrangement of the 
screw M, and the vertical] elevation or depression by means of the 
bevel gear N and the screw O. 

It will be seen that the cutter axle a has a bevel wheel d fixed 
upon it which works in a corresponding wheel e, fixed upon the 
driving axle f (Fig. 2). It will be evident from this that if the 
cutter block with its axle can be moved in a vertical plane round a 
centre coincident with the central axis of the driving shaft, the 
motion given to it by the bevel gear will be uninterrupted, even 
although the cutter axle with its block and frame should make a 
whole revolution as the bevel gearing retains itsadjustment, the wheel 
dsimply travelling round the wheele. It will be equally evident 
that with this rotation of the cutter block, its position with any sub- 
stance moving in a horizon al plane (for example the plate R) would 
according to its angular motion form a corresponding bevel surface. 

In order to obtain this rotation of the cutter axle and its block 6 
and cutters c, it will be seen, that by means of the stops or supports 
9, 9, the whole is attached to aud supported by the circular saddle 
A, h, which in its turn is supported by and turns within the grooves 
i, i, by means of the guides m, m, the whole turning freely round 
the driving axle f Motion is given to the circular saddle piece A, h, 
by means of the toothed n, formed or fixed upon its periphery, which 
is acted upon by the endless screw (Fig. 1, p), which is put in motion 
by means of the small wheel q. 

If all the surface to be formed upon the plate is an irregularly 
curved one, the workman by the motion of the screw turns the 
saddle h, A, which increases or diminishes the angularity of the 
cutter axle with its block and cutters, so as to adjust it to the curve 
which is first marked out on the side of the plate to be operated 
upon. If the surface to be formed is a regular curve, then the 
saddle piece may be set so as to have a regularly increasing or | 
diminishing angularity, that is, so that the cutter axle may travel from | 
right to left, according to any regulated velocity. ‘this may be 
effected by change wheels properly adjusted. 


MUNTZ’S AXLES AND AXLE BOXES, 

In this invention, by E. G. Muntz, of Birmingham, he forms upon | 
an axle the half section of a groove running round, or partly round, 
the axle, the counterpart of this groove being formed on the inside | 
periphery of the box ; an opening somewhat larger in diameter than | 
the section of the entire groove is cut in the box inclining towards | 
the groove. This opening has a flange round the orifice, reducing 
its diameter at that part, and forming a collar, the axle and box 
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being fitted together with the grooves in apposition. A plug of 
india-rubber or other flexible material, furnished with a ring or 
knob at one end, below which is a projecting collar formed on the 
plug, is inserted into the orifice in the box, and winds itself round 
or partly round the groove in the axle and box, being prevented 
from escaping by the collar upon the plug impinging against the 
flange or collar formed in the opening by which it enters. The 
flexibility or elasticity of the material of which the plug is formed 
allows of its being withdrawn by force when required. 

Fig. 1 is a longitudinal section of an axle and box constructed 
according to the invention; Fig. 2 a transverse section, showing 
also the plug; and Fig. 3 a view of the plug by itself. 


FIG.I. 
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A is the axle, B the box, and C the groove; D is the plug, formed 
solely or partially of india-rubber, or other suitable re-ilient or 
flexible material, or of annealed wire cased with vuleanised india- 
rubber, or with leather, yarn, or fine catgut, or it may be formed of 
coiled wire. This plug is inserted through a tangential opening in 
the box into the groove formed upon the axle and box up to the 
shoulder E upon the plug, the pliable and resilient nature of the 
material forming the plug enabling it to curl round a portion of the 
groove, and preventing its escape, unless forcibly withdrawn by 
means of the ring F. 








Sugar rrom Serpents’ Sxrns.—In 1861 M, de Luca made some 
experiments from which it appeared that the skins cast off by silk- 
worms might be trausformed into sugar. The same chemist has 
now sent in a paper to the Academy of Sciences, in which he 
describes a similar process for changing serpents’ skins into sugar. 
These skins contain a small quantity of a cubcnee resembling the: 
cellulose of plants, soluble in ammoniuret of copper, and transforma- 
ble into glucose, which reduces the tartrate of copper and potash, . 
and ferments under the influence of yeast, yielding thereby carbonic 
acid and alcohol. Concentrated sulphuric acid and a solution of 
potash are the best reagents for depriving serpents’ skins of their 
nitrogeneous matter; the residue, although very refractory to: 
chemical agents, may, nevertheless, be transformed into fermentable 
glucose, recognisable from its property of reducing the tartrate of. 
copper and potash. Thus, M. de Luca boiled 50 grammes of ser- 
pents’ skins in a litre of water containing 40 grammes of caustic: 
potash, the skins having been previously treated with concentrated : 
sulphuric acid. The liquid having been allowed to cool, a great dea) 
of water was added, and the undissolved residue wae several times, 
washed by decantation, and then treated with ammoniuret of copper,, 
whereby an alkaliae solution was obtained, which, on being neutra-- 
lised by hydrochloric acid, yielded a white precipitate ; this, heated: 
in slightly acidulated water, reduced the tartrate of “y and. 
potash, thereby showing that it was glucose, or the base of sugar-. 
In another somewhat similar operation glucose was obtained which 
fermented in contact with yeast, producing carbonic acid and 
alcohol. The former was completely absorbed by caustic potash ; 
the alcohol extracted from the solution by distillation, and insulated 
by means of crystallised carbonate of potash, was nearly pure, since 
it would burn without leaving any residue; rubbed between the 
hands it evaporated, emitting an agreeable smell, though still partak~ 
ing of that of animal matter. From all this it may be concluded 
that serpents’ skins contain a very small quautity of sugary metter 
or glucose.— Galignani. 
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DIMENSIONS OF THE EARTH’S COAL FIELDS. 


Proressor Rogers has made the following remarks upon this 
subject :— 

e have it, on the authority of competent surveyors, that the 
great coal field of South Wales, the largest and deepest in Europe, 
covers @ surface of not less than 1,000 square miles, and has a 
maximum thickness of from 7,000 to 12,000ft. in its coal measures, 
In this prodigious ‘ book of time” there are, it has been computed, 
not less than fifty beds of coal, from 6in. to 6ft. in diameter, and 
twenty-five of these are said to be each at least 2ft. thick. The 
smaller Forest of Dean coal basin contains, according to the 
‘Memoirs of the Geological Survey,” thirty-one coal beds in a 
thickness of coal measures of 2,400ft. From the same source (the 
Survey) we learn that the North Staffordshire coal measures have 
an aggregate depth of about 5,0U0ft.; while those of the Newcastle 
district are believed to be at least 2,000ft. thick, and to embrace a 
total thickness of coal equivalent to 6\ft. In the deepest portions 
of the extensive coal basin of Scotland, the upper productive coal 
measures of Mid-Lothian have been found by the Survey to possess 
a thickness of not less than 1,800ft. The number of the seams of 
coal wrought in the Lancashire field is in all eighteen. 

Turning to other countries, the dep‘hs or thicknesses of the coal 
measures, and the numbers of the coal beds, will be found to be on 
an equally grand scale. Looking, first, to the western side of the 
Atlantic, North America displays commensurately with the breadth 
of her physical features generally, several enormous coal regions, 
three at least of which are the largest known upon the globe. One 
of these, the Appalachian basin, has a length of 875 and a maximum 
breadth of 180 mites, with an area in square miles of 55,500. 
Where deepest its coal beds have anu aggregate thickness of 40ft. 
A second, tiie coal field of Illinois, Indiana, and Kentucky, has 
length 370, maximum breadth 200, and area 51,100 miles. This 
basin has fiteen or sixteen good coal seams, with a maximum 
thickness o 50ft.. And the third and largest, but least opened, 
shows lengt: . 50, breadth 200, and superficial area 73,913 miles. 
In the anth» ite basins of Pennsylvania the thickness of coal 
measures amounts to 3,000ft., while that of the workable coal is not 
less than 120ft. The aggregate area of the five chief coal fields of 
the American continent amount, by a careful estimate, based upon 
the latest surveys and the best geological maps, to rather more than 
200,000 square miles; a surface greater by about twenty times than 
the sum of all the coal fields of Europe, or, indeed, of the whole 
Eastern world. 

The British carboniferous basins may be estimated to embrace 
some 5,400 square miles of coal; the French a little less than 1,000 ; 
and the Belgian about 510. Khenish Prussia has 960 ; Westpbalia, 
88() ; the Bohemian field, some 400; that of Saxony only 30; that of 
Spain probably 200 ; and that of all Russia scarcely 100 square miles. 
Comparing the coal areas with the total surfaces of the respective 
coal- producing countries, the United States has 1 square mile of coal 
to each 15 of land; Great Britain, 1 to every 22}; Belgium, a like 
proportion; and France, but 1 of coal to every 200 of country. 
Adopting for the computed total area of the coal fields of the worid 
220,000 square miles, and accepting 20ft. (a low estimate) for the 
average thickness of the available coal, the entire mass of the fuel 
under the soil, for the future wants of man, amounts, by calculation, 
toa cubic lump of very nearly 10 miles linear dimensions, or to a 
square plateau of coals 100 miles wide in its base, and something 
more than 500ft. in height. ‘The British lump of coal isa cube of a 
little more than three miles in diameter. 

In 1854, Great Britain extracted from her mines more than 
64,000,000 tons. In 1861, the product was about 80,000,000 tons, 
equal to a cubic block of 430 yards in height. For the present year 
the probable product may be estimated at not less than the enormous 
quantity of 100,00),000 of tons. In the preliminary report lately 
printed on the census of the United States for 1860, it is shown that 
the coal product of the state of Pennsylvania amounted in that year 
to about 11,500,000 tons, while that of all the coal-yielding states 
together exceeded 15,000,000 tons. In the year 1850, Belgium took 
from her mines nearly 6,000,000 tons; France some 4,500,000 tons, 
and Prussia 4,000,090 tons. It has been calculated that one-fifth at 
least of the present vast product in coal of the civilised world, which 
fifth part we may roughly estimate at nearly 30,000,000 tons annually, 
is applied in the smelting and manufacture of iron alone, and it is 
probable that more than one-tenth of the whole of the fuel lifted, or 
some 15,000,000 tons, is converted directly into mechanical power 
through the generation of steam for the propulsion of machinery. 





FALLING OF A RAILWAY BRIDGE AT GARSTON. 


A brings fell lately at the Potteries, on the Liverpool and Garston 
Railway, killing two workmen. At the adjourned inquest, on 
Friday week, Mr. George Smith, the foreman bricklayer, in the 
employ of Mr. Hodge, builder, who is the sub-contractor under Mr, 
Holme, was examined, From Smith's evidence it would appear that 
the work was carried on under his superintendence. ‘The arch in 
question was commenced about five weeks ago. It was founded on 
solid rock. The span of the arch was 39{t., rising 10ft. in the 
centre; the length, 40ft. There were five rings of brick on the 
arch. The two ends of the bridge were squared, and ready for the 
string-course. On the 20th of August the arch was completed, and 
keyed in. About three o'clock on the afternoon of the 27th of Au- 
gust the deceased, John Twyford, and three labourers were at work 
on the top of the arch. ‘Twyford was finishing tlie south wall, pre- 
paring it for the string-course. When the arch geve way 25ft. of 
it came down bodily, burying Twyford in the débri: with the other 
men. John ‘Twyford was found about a quarter past four o'clock 
dead ; and about a quarter to nine o'clock the deceased Murphy 
was found. ‘The witness stated that, on the ‘Tuesday previous, he 
heard some person hammering under the arch. On looking to see 
who it was he found it to be one of Mr. Wright's men slackening 
the centres. He did not speak to him. The witness had seen the 
centres slackened and struck in a short period after the arches had 
been completed and keyed, as in this instance; but those were con- 
structed in dry weather. The weather was wet during the 
erection of the arch forming the subject of inquiry. About half an 
hour before that portion of the arch fell, from under vhich the 
centres had been removed, there was a very heavy blast mede in the 
rock at the north end of the bridge in the cutting, about three or 
four yards off. ‘the witness was on the bridge at the time, and 
found it tremble very much under him. He did not know Ly whose 
direction the centres were being struck, nor could he say at which 
point the arch gave way first. He saw Mr. Wright superintending 
the removal of the centres. On the Tuesday before the accident he 
saw the centres slackened under the superintendence of Mr. Wright. 
That was two days before it fell. He could not see that there was 
any space between the laggings and the arch. He gave orders for 
the construction of the arch in the absence of Mr. Hodge. The 
bricks were supplied by Mr. Holme, The mortar came from Mr. 
Holme’s yard, at,the Pottery. The mortar was composed of one 
barrel of lime to two of sand and one of cinders. ‘That was the 
ordinary composition of mortar used in such works. The depth of 
the arch was calculated 2ft. When the centres were struck there 
was no weight on the crown. The spandrils were well packed. 
Both the bricks and mortar were very wet. He did not think it in- 
judicious, though the mortar was green, to strike the centres, 
although the spandrils were loaded, and the crown was not. He 
thought, by taking the centres out, there would be no harm to it. 
The packing was 18in. or 2ft. below the top of the crown of the 
arch. That would leave 7ft. or 8ft. of the arch exposed. He had 
seen centres struck under similar circumstances, but in dry weather. 
When he had seen them so struck the mortar had been set. ‘The 
mortar was not set in this instance. He got on the laggings to 
examine whether the arch was moved, but the arch had not left the 

he j returned the following verdict:—“ That the deceased 
John Twyford and David Murphy came to their deaths by the acci- 
dental falling of a railway bridge in the course of construction 





on the Garston Railway,” adding the following presentment—* That 
there had been a want of caution on the part of some of the work- 
men and officials, especially Mr. Arthur Holme, in directing the 
centres to be struck before the mortar was sufficiently set, and 
without consulting the resident engineer, and also that the 
construction of the backing of the arch was not properly done.” 





THE LAWS OF STORMS. 


Two laws or modes of operation seem to govern storms. One is 
the law of progression, according to which every storm travels 
along a certain track towards the nearest pole; and the other is the 
law of rotation, according to which every storm is an aerial eddy or 
whirlwind. Asa great whirlwind may be revolving so slowly that 
the wind produced by it will vary from a gentle breeze to a gale, the 
term cyclone has been adopted for it. Some of these cyclones are 
exceedingly destructive. In July, 1773, one visited France, and de- 
stroyed the crops in 1,030 parishes. All the storms that have ever 
been traced in the middle latitudes of the northern hemisphere travel 
east-northward. The cyclones of the North Atlantic Ocean arise in 
the Gulf of Mexico, about 10 deg. from the equator, and travel at 
first north-westward, throughout the Gulf; then re-curve, sweep 
along the coasts of the United States, and cross the Atlantic Ocean, 
towards Europe, in a north-easterly direction. All the great West 
India hurricanes on record, and most of the great Atlantic storms, 
have been carefully examined and their paths mapped out; and ail 
confirm the two laws enunciated. In the South Pacific Ocean in- 
vestigations have also been made respecting the character of the 
storms which prevail there, and these have also been found to be 
cyclones, but moving in a different direction to those in the 
northern hemisphere. 

These laws were first announced by Colonel Capper, in 1801, in a 
work on winds and monsoons; but the late W. C. Redfield, of New 
York, was the first person who fully investigated the question, col- 
lected reliable data, and published convincing proofs of his views in 
the American Journal of Science in 1831. About this time Major 
Reid, of the British Army, was also investigating the same subject, 
while residing in the West Indies; and Mr. Redfield’s paper having 
come to his notice, he said, “it was the first publication he had met 
with which appeared to convey any just opinion on the subject of 
hurricanes.” Mr. Redfield traced and mapped a cyclone, which, in 
October, 1846, passed through Honduras, Cuba, and extended beyond 
Newfoundland—a distance of over 3,000 miles. In December of the 
same year one was traced from Arkansas, across New Jersey into 
the Atlantic; ard another from Wisconsin, through Lake Outario, 
into the Gulf of St. Lawrence. The width of these was usually 
limited to from 100 to 150 miles; but, strange to relate, the places 
of the beginning and ending of these storms were undetermined. 
Near the centre of cyclones the aerial current sometimes moves 
with terrific velocity, and they therefore are very dangerous to 
vessels at sea caught in their whirls. ‘Their approach is indicated 
by a great fall of the mercury in the barometer ; but an inexperienced 
navigator may be carried around in one as in a whirlpool for want 
of knowledge to guide his bark in the safest course. The clipper 
Charles Heddle, cited by Mr. Redfield, sailing from Mauritius to 
Muscat, was caught by a hurricane and carried round and round in 
it for 117 hours. Hurricanes occur most frequently on the Atlantic 
Ocean in the months of August and September, but they are not con- 
fined to any month of the year. 

The island of Mauritius lies directly in the hurricane track, and, 
being a most favourable situation for observing these, the Govern- 
ment of France has done much for the cause of science in erecting 
an observatory there. It has been asserted by M. Bosquet, of this 
observatory, that he can predict the approach of a hurricane and 
determine the course it will take. The barometer, he states, is 
affected by an advance aerial wave, which causes it to stand higher 
than usual; and this inequality of atmospheric pressure causes the 
mercury to oscillate for a period amounting to about tweniy-four 
hours in advance of the hurricane. 

‘Lhe Gulf cyclones spend much of their force before they reach 
the Northern States, but they are very dangerous to coasting 
vessels, Mr. Redfield first suggested that the telegraph should be 
employ: d to give notice of their occurrence, and a coast line of tele- 
graph would undoubtedly be valuable to vessels in port, in giving 
them warning of approaching danger. The cause of such storms 
is yeta mystery. It has been asserted by some persons who have 
expressed opinions on this subject that they are caused by volcanic 
eruptions and electricity ; but, when asked for an explanation of the 
mode by which these agencies produce them, they have been inca- 
pable of giving a satisfactory answer. It is an undoubted fact that 
the Gulf of Mexico is the great cauldron whence originate most of 
the storms that visit the United States and British North America. 
All our thunderstorms appear to come from it, as the result of great 
solar evaporation. As intense charges of electricity are developed 
by the escape of steam from a boiler, through a proper frictional 
orifice, so the moisture generated in the Gulf of Mexico, carried 
along by the prevailing westerly aerial currents, seems to generate 
our electrical atmospheric storms upon precisely the same principles. 
This is a subject, however, which is still obscure in many of its 
features, and it preseuts boundless scope for observation and reflec- 
tion.—Scientific American. 


CuatHaM.—In addition to the works already in progress for the 
enlargement and extension of the dockyard and naval establishment 
at Chatham, viz., the creation of three large steam basins, covering, 
in the aggregate, an area of between seventy aud eighty acres, and 
the construction of additional dock, factories, workshops, and other 
buildings, taking in a space of 3U0 acres beyond the existing dock- 
yard, the Lords of the Admiralty have just directed prelimivary 
arrangements to be made for carrying out other important works. 
These the members of the board, on their recent visit of inspection, 
deemed to be necessary to what has now become ihe principal 
Government establishment for the construction of iron vessels of 
war. In order to facilitate the manufacture of ropes and cables 
suitable for the new class of iron and iron-clad vessels, the rope- 
making establishment is to be considerably extended, and additional 
machinery erected for carrying on several portions of the work at 
present accomplished by manual labour. ‘lhe existing machinery 
will be removed from the spinning room, and the building con- 
verted into store rooms for the reception of cargoes of Russian 
and Italian hemp. ‘he upper portion of the block of buildings 
now used as a hemp-house will be enlarged and prepared 
for the reception of new machines, and also for the spinning 
machinery at present in use, so that the whole of the rope- 
making department in that branch will be consolidated in 
one establishment. The estimated cost of the proposed altera- 
tions in this department of the dockyard, including the 
erection of the requisite machinery, is about £2,000. Their Lord- 
ships have also directed a line of rails to be laid down along the 
front of the harbour, at the Anchor wharf, on which will be placed a 
locomotive steam crane to facilitate the operation of loading and 
unloading the vessels arriving at the dockyard. This work is now 
performed exclusively by manual labour at considerablo expense, 
and at the sacrifice of skilled labour which could be more protitably 
employed. A crane of large dimensions, to lift weights up to 25 
tons, is also to be erected at the Centre wharf, between Nos. 3and 4 
repairing and fitting docks, at an estimated outlay of £1,000. 
Various minor improvements and alterations proposed to be carried 
into effect at the dockyard have also received the approval ot their 
Lordships, including additional buildings and alterations at the 
smithery and metal mills, and the erection of the necessary buildings 
for depositing the metal work required in fitting the several vessels 
always in hand. In addition to the improvements intended to be 
carried out at the shipbuilding and fitting departments of the naval 
establishment at Chatham, a certain sum is to be expended at the 
Royal Marine barracks for affording increased accommodation for 
the members of that branch of the service, and improving the 
ventilation of the apartments occupied by the non-commisioned 
oflicers and privates. 





SLAKING OF QUICK LIME. 


Dr. Davy recently read a paper on the above subject, before 
the British Association. In some experiments which he had made 
on the slaking of lime—as its conversion into a hydrate is commonly 
called—he had noticed certain results new to him, and of which he 
gave a brief account. It is well known that as soon as water is added 
to, and absorbed by, well-burnt lime fresh from the kiln, an imme- 
diate union takes place, the mass becoming broken up and falling 
into powder, with the production of much heat and steam; but if 
the lime has been kept exposed to the air two or three days, during 
which time it absorbs a small quantity of water, without at all dis- 
integrating, the same rapid union is not witnessed, without theaddition 
of water sufficient to forma hydrate. On the contrary, some minutes 
will elapse before the combination takes place, and the Doctor finds 
there is a similar retardation of action from other causes, The 
result of the experiments which had been made, he maintained 
warranted the conclusion that lime is capable of uniting feebly with 
less water than is required to form the hydrate, that consisting of 
one proportion of each, the weaker compound containing probably 
about two proportions of lime. Considering the high tempera- 
ture produced in the act of union with water and lime, aud the 
quantity of steam that may be generated, the idea could hardly fail 
to occur that the formation of the hydrate may be applied to some 
useful purpose, such as the blasting of rocks, and, if successful, might 
be especially useful in collieries us a substitute for gunpowder, which 
has so often occasioned, by the ignition of gas, terrible accidents 
with loss of life. The few trials he had instituted with a view to 
this application had not answered his expectations. His experi- 
ments, however, had been made ov sandstone, and as coal was not 
nearly so resisting as that material, and, as its burning was easily 
effected, he expressed a hope that the experiments might be repeated 
in a colliery. 





Improved Orpnaxce.—A course of experiments is now in pro- 
gress in the Royal Arsenal at Woolwich which promises important 
results. A 32-pounder cast iron service gun, strengthened on 
Captain Palliser’s plan, has been tested by firing a double-proof 
service charge of 36 lb. of powder, and a cylinder gradually 
increased in size. The gun was fired upwards of 100 rounds 
without manifesting the slightest signs of giving way, and burst at 
the 107th round. The result is considered exceedingly favourable, 
aud has been reported accordingly to the War Department. A 
number of cast iron service guns have been consequently placed at 
Captain Palliser’s disposal, to be bored and altered in accordance 
with his principle, and to be similarly tested at the Arsenal proof 
butt at Woolwich. Captain Palliser, it appears, has for many years 
applied himself to the study of cast iron crdnance. His plan 
consists in removing a portion of the existing metal from the 
interior of the gun aud inserting a combination of steel and iron 
tubes in such a manner as to relieve the outer cast iron case from 
all strain, whereby the gun acquires all the advantages of the 
present wrought iron orduance, Captain Palliser, it is understood, 
maintains the principle that steel and wrought iron tubes of limited 
thickness can be so inserted into cast iron skins or outer portions of 
the existing service guns as to relieve the structure from all strain, 
and that only a small portion of the gun is required to resist explo- 
sion, the remaining portion being useful merely to prevent recoil. 
Several guns are being prepared on Captain Palliser’s plan, and, 
should the issue of further experiments be such as to establish more 
fully the correctness of his theory, the cast iron guns now in store 
in vast numbers may be utilised with economy and advantage. 

THe Be.teropaon.—The drawings and plans for Mr. Reed’s new 
iron frigate Bellerophon, proposed to be constructed at Chatham, 
have been prepared by the draughtsmen at that dockyard from the 
designs sent down fromthe office of the chief constructor, at White- 
hall, in readiness for the immediate commencement of that vessel on 
the completion of the Achilles, which occupies the same dock at 
Chatham as that in which the new iron frigate is intended to be 
built. In the construction of the Bellerophon several important 
improvements will be introduced by Mr. Reed, the result of the 
experience acquired during the progress of the Achilles, Research, 
and other iron ships of war now building. The thickness it is pro- 
posed to make the sides of the Bellerophon has not yet been 
determined, the Admiralty awaiting the result of some experiments 
which are to be made upon a target constructing by the Millwall 
Ironworks Company before this is finally decided upon. The 
target, which is now under construction, is formed of 10-in. iron 
frames, about 2ft. apart, covered, first, with iron nearly 2in. thick, 
then with teak 12in. in thickness, and, finally, with 6-in. armour- 
plating. The utmost confidence is entertained that this construc- 
tion of sides will exceed in shot-resisting strength every other 
system hitherto actually adopted in any ship yet built, aud should 
the proposed arrangement be found to succeed on the occasion of the 
trial, the Bellerophon will be built after the same model, and covered 
in exactly the same manner from stem to stern. The Admiralty 
have determined to fit the Bellerophon with engines of the most 
powerful description, in order that sue may steam, at least, 14 knots 
per hour, and this, coupled with her enormous strength and her 
shot-resisting power, will render her by far the most formidable of 
the iron vessels yet constructed. 

Tue Mancaesrer oF Berarum—lIt has been said that Ghent 
resembles Manchester; but [ never could myself trace any resem- 
blance. There are a number of canals at Ghent which divide the 
town into twenty-six islands, and these are connected by upwards 
of eighty bridges; but there is nothing of this kind in Manchester. 
The canals of Ghent are also bordered with quays, along which are 
rows of trees, offering a snade not found at Manchester. There 
was, certainly, a couple of years ago, a good deal of smoke at 
Ghent; but this has greatly diminished since the civil war in 
America. In every part of Ghent the cotton manufacturers and 
their workmen are in a state of suffering. So far back as 1530, 
20,000 workmen had full employment in the cotton mills in this 
town, and they used up every year about 40,000 bales — of 
cotton, producing more than a million of pieces, representing 
a value of 44,000,000f. Now the teuth of this number of 
workmen are not in employment: indeed the number of 
persons engaged in the cotton manufacture at the outbreak 
of the American war amounted only to 10,201, and their wages, 
when fully employed, amounts to 100,01 Of., or £4,000 weekly. 
During the last two years, however, the distress among this class of 
workmen has been excessive, and though the Belgians have liberally 
come to the assistance of their brethren through the Bureau de 
Bienfaisance and otherwise, yet the number of destitute goes on 
increasing. At first it was only 2,484, but now, by the latest statis- 
tical accounts, it amounts to 3,394. Less wages by 60,0U0 francs 
weekly are paid now than in ordinary times, so that the succour 
granted by the Cercle Commerciale et Industriel, in concert 
with the communal administration, amounts to 12,000 francs 
every seven days. The total of subscriptions, when the last 
accounts were published, amounted to 197,903 francs, and the 
list is still increasing; yet in a small and a comparatively poor 
kingdom this self-taxatiun for charitable and philanthropic 
purposes weighs heavily on the industrious. Belgian traders—and, 
indeed, it is said persons more highly placed at Brussels—are deeply 
anxious for the recognition of the Southern Confederacy, or for @ 
termination of the American civil war. Some of the Ghent opera- 
tives out of work have been employed upon the railroads, and 
60,000 francs have been voted by the commuual council of the town 
for this purpose. All this proves that a free, an industrious, and & 
religious people have well performed the duties incident to their 
position ; but it is not the less a fact that the effort interferes with 
the ordinary course of labour and the general prosperity of the 
country. I had occasion to buy a few articles of cotton hose at 
Ghent, and found them 30 and 40 per cent. dearer than in London or 
Brighton. For men’s short hose, or what the French call chaus- 


settes, which would cost 1s. 6d. or 2s. a pair in London, I was asked 
2s, 6d. and 3s.; and goods of an inferior quality, which would be 
ticketed in London at 1s, 6d. or 1s. 8d. were marked 2s, and 2s, 6d. 
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—Fraser's Magazine. 
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Mr. G. W. Autan in the Chair. 
ON SIGNALLING FOR LAND AND NAVAL PURPOSES. 
By Francis Wisz, C.E. 


Tue subject of signalling from one movable point to another, 
although most vital in importance to the naval and military services, 
is well deserving of the attention of the engineer, and many cases 
may arise in which it would be highly advantageous to him to have 
the means of communicating with ease and oe. to compara- 
tively distant positions, and of receiving communications from 


em. 
The use of signalling from one movable position to another has 
hitherto been almost entirely confined to the naval and military 
services, although it is to be hoped that the time is not far distant 
when its importance will be more generally appreciated by engi- 


neers. 

The subject has been well and ably treated by Lieut. Colomb, who 
kindly allowed the use of nunierous interesting models, &c., eluci- 
dating the various systems referred to in the paper. 

It ap that more than 2,000 years ago the importance of the 
subject of military signals was seen and maintained by a Greek 
historian, who was’ himself the inventor of a system stated to be of 
considerable value. 

At the period referred to naval signals appear to have been of the 
simplest possible character, and to have been made by a red flag or 
a brazen shield hung out from the admiral’s galley, and moved in 
various directions to indicate the mo ts to be made by the 
squadrons under his orders. This was, doubtless, sufficient for the 
purposes of the time; but, as the means of propulsion and conflict 
were altered, it became necessary to improve the means of signalling. 
The greater difficulties which up to this time had to be encountered 
in the land service bad caused it to be in a more forward position; 
but, as vessels increased in size and the character of their arma- 
ment was altered, naval signalling began to take the lead, and con- 
tinues to hold ik, 2 .the present time, when the vessels of the 
royal navy ate able’ t6 display by day about fourteen thousand 
distinct signals, and, tho of the merchant service seventy thousand. 

The great number ofthe systems that have been proposed for 
signalling rendered it impossible to touch upon them all in the space 
of a paper ; the author,therefore, contented himself with adverting 
to one or two whic either by reason of their ingenuity or evidently 
progressive tendency, are worthy of notice. Thus, in the year 1801, 
a patent was taken outby James Boaz, in which an attempt was 
made, by the use.of mm ical contrivances, to render themaking of 
signals less liable to.error than it had hitherto been. The arrange- 
ments of this inyentor, which display considerable ingenuity, were 
intended, by means of lamps at night and swivelling boards in the 
day, to roughly produce: the actual forms of the letters necessary for 
spelling through a signal, letter by letter. 

Again, in 1819, @ system, apparently. of considerable merit, was 
patented by Lieuh-Col, the Hon. John, Lindsay,.4zhose method for 
day signalling dependéd on thé different positions of a triangular 
object suspended gp a centre, and the pee f those positions 
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with the positi of a circular body being revolved 
around the triangiilarone. For night sig s,inventor made 
use of lanterns placed in various positions (ass in a. diagram). 
This system, owibg fo its comparative simpliciiy, contrasts very 
favourably with some of later date. . 

Rear-Admiral Henry Raper, in the year 1827, made’a further step, 
when at that date he patented a system of siguaigta which the 
colour of the flagsiand pendants made use of was reduced to a matter 
of comparatively’ minor importance, as the general nature of the 
signal could be determined without its being necessary to distinguish 
colour at all. By'this system signals were clagsed according to their 
significations, and the classes were distinguished frém each other by 
the manner in Which the flags and pendants employed were com- 
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impracticable, and it is hence necessary to make use of symbols 
which shall act as a kind of shorthand, and enable us, with com- 
paratively few objects, variously placed or exposed, to represent a 
great range of numbers or other characters. Numerous flag systems 
had been suggested, in which form, colour, number, and position con- 
stituted the elements of distinction of one signal from another. Of 
these, few have continued in use in their integrity, if, indeed, any 
really original system can be said to have existed since the early days 
of signalling. 

Flags are usually employed with reference to a numbered code, the 
number alone being symbolised and representing the sentence 
against which it is placed in the code. Prominent among flag 
systems stands that made use of in the Royal Navy, in which five 
colours, white, red, black, yellow, and blue are employed—such a 
number of colours is apparently most —— this is not in 
reality so, as in practice red, black, and blue, resolve themselves into 
dark—and yellow and white into light colours. For the purpose of 
the system this distinction is sufficient, as in the whole number of 
forty-seven flags and pennants, there are only two cases in which 
the dark and light colours assume the same shape in different flags. 
Hence, in all but the exceptional cases named, plain black and white 
would answer every purpose. Signal officers of experience give the 
preference to black and white over variously coloured flags. 

The systems of Mr. Rogers and Mr. Ward were both shown to be 
strikingly faulty, and likely to give rise to numerous mistakes. 

The subject of flag signals not being likely to be largely available 
for engineering uses, owing to its somewhat cumbrous nature and 
the skill required in manipulation, was not farther enlarged upon, 
exvepting to call attention to a method which had been suggested 
for army signalling, and which consisted in ing up a small 
balloon having a line attached carrying the necessary flags—which 
could thus be displayed from positions otherwise shut out from 
signalling. This was illustrated by means of a model balloon. 

Reverting to the subject of night signalling, much of its back- 
wardness had perhaps arisen from a desire to approach continually 
nearer to the flag system, for in reality it was hoped to convince 
the meeting that no difficulty existed in signalling by night to a 
greater distance than by day—nor in making any number of signals 
required, in the most simple and effective manner. Such a result, 
however, could only be arrived at by a spirit having the boldness 
and originality necessary to strike into an entirely new track. 

Two very curious and effective systems of night signals, dating 
long prior to the Christian era, were then described. 

It was not attempted to enter into all the various systems of night 
signalling which had been proposed in our own day. It sufficed to 
say that nearly all required the use of several lamps which, in 
some cases, had to be displayed in the forms of squares, triangles, 
&c. In others variously coloured lamps were suspended vertically 
over each other, their number, order, &c., being varied to convey 
different meanings. Others, again, made use only of uncoloured 
lanterns, which, for the reasons explained, were superior to the 
coloured. 

To parties seated in a comfortable room it might not seem difficult 
to signal by night as described, but the case of a vessel in rough 
weather at sea was very different, and the experience of signal 
officers showed it to be a matter of no small difficulty, under such 
circumstances, to hoist a string or frame of lanterns at all without 
some of them being blown out, or otherwise rendered ineffective. 
| The semaphore was then described. This instrument is capable 
of giving twenty-seven changes, and may be represented by a man 





| making use of his arms to represent those of the instrument. 


bined. When colours were not visible, distant signals were employed | 


and so arranged as to express every signal nired, and, as the 
inventor expresses himself, ‘‘even the telegraph.” ‘his inventor 
relied upon the distinction between flags and pendants for determin- 
ing the general character of his siguals. ashe) NG 

It seemed to the author that both for the purposes%f naval and 
military signalling, any system employed should pa cag of com- 
municating either with one only, or with many points or positions 
at once, and hence that the signals made should présent the same 
appearance from every point of view. As also that, considering the 
circumstances of danger and excitement under which signals have fre- 
quently to be thade,"they ought to be of the simplest character, and 
their manipulatiot® to depend as little as possible upon the coolness 
and skill both &f'thie‘operator and receiver. 

Systems of signals have been classed under two heads, namely, 


Several systems have been arranged on this principle. And there 
have been other arrangements of like character to the semaphore 
which do not appear, however, to have been much employed. 

That class of day signals in which solid forms are employed was 
then adverted to, and several systems were mentioned. Among 
these were Lieutenant Colomb’s multiform telegraph, an exceedingly 
light and portable apparatus, capable of not less than 12,000 distinct 
changes, clearly nine eres from every point of view, and the 
.very excellent system known as Redl’s cone telegraph, now partly 
adopted in the military service ; and an explanation was given of the 
system of notation employed. 

The paper next described the “flashing system” of Lieutenant 
Colomb, R.N., whereby signalling by night is rendered easier, and 
its range considerably greater than signalling by day. It also 
possesses the incalculable advantage of being manageable by persons 


| comparatively unpractised in signalling, and may be worked with 


| signifies 1, two short flashes 2, and so on up to 5. 


the “ general system” wherein the signals are displayed in groups, | 
and the “telegraphic” wherein the plan of grouping ‘isnot em- | 


Sats 


ployed, the great merit of the former g in the t of 
meaning conveyed at once, and the objection to it the number of 
obj :cts required to be simultaneously displayed. 

he telegraphic system is acknowledged to be good where one 
position only has to be add d, i h as it admits in that 
case of very rapid change of objects, more than proportionate to 
the greater amount of meaning conveyed at once by the general 
system. 

Form, colour, sound, and motion, have, either separately or in 
combination one with another, all been employed for signalling 
purposes. 

The first so alluded to as belonging to the present or 
recent state of the subject were those based upon the use of flags 
variously grouped, and employed to indicate the bers affixed to 
the various sigaifications of a pre-arranged code. Of such systems, 
those are best which red least upon colour, inasmuch as at 
certain distances, and in certain states of the atmosphere, all colours 
resolve themselves simply into dark and light, and it is impossible 
further to distinguish their character. The ranges, too, at which 
the different colours can be distinguished vary considerably, so that, 
if colour is an essential feature in a system, the effective range of 
that system must be taken as that at which the least penetrative 
colour employed is distinguishable. These remarks apply with 
even greater force to night than to day signals, for, where in day 
signalling the signal reaches the observer by means of reflected 
light, at night, when lanterns are employed, the light made use of 
has to be generated within the lanterns themselves, and it is of the 
utmost importance that as little as possible of it should be lost 
in transmission. Bearing this in mind, and considering that 
a red glass (which absorbs the least amount of light) interposed 
between the light and the observer lessens the range at which 
the light is visible to the extent of one-third, green being 
still worse, and blue almost entirely obscuring a light, it is obviously 
of importance to dispense with the use of colour in night signalling. 
Then again, the difficulties of hoisting lanterns in various forms 
and ensuring their being visible in their proper relative positions on 
every side, on shipboard in a heavy sea, on such as to amount almost 
to impossibility. Under these’ circumstances it is scarcely to be 
wondered at that, while day signals, as used in the navy, number 
some 14,000, it has only been considered that 15 can, with anything 
like <n be made at night, although, nominally, the code of 











night numbers 103. Now itis obviously absurd to suppose 
that such enormous disproportions can exist between the actual 
wants of a fleet in the day and its requirements at night; yet such 
has been the relative power of communication before and 
after darkness has set in. That such a state of things is lamentably 
bad, cannot for a moment be denied, but the subject, up to a certain 
point kas have presented such difficultiesas almost seemed insur- 
mountable. 

Returning to the subject ‘of day signals, it had been justly ob- 
served that the most —_ and obvious way of g asi say 
of number, would be to display the number itself painted or written 
upon a card or other surface, or otherwise to display the co nd- 


ing number of flags or other objects, But such a system is ove usly 





ease in all weathers. In this system one light only, and that un- 
coloured, is employed. It is contained in a lantern glazed 
in such manner as that the light, when uncovered, may be visible 
all round, and it is on the exposure or obscuration of it that the 
system depends. Thus, one short flash or exposure of the light 
Then one long 
flash signifies 6, one short followed by one long flash 7, and so 
on, the other necessary signals of the code being made in a similar 
manner. But it is not alone in the simplicity of the code itself, but 
in the arrangements made use of for working it, that the merit of 
Lieut. Colomb’s system consists, as, if the relative duration of the 
flashes was dependent upon unassisted manipulation, fatal errors 
would inevitably occur, and the whole would become compara- 
tively impracticable. In order, therefore, to effect the exposure and 
obscuration of the light during the proper comparative intervals of 
time, Lieut. Colomb makes use of an apparatus closely resembling a 
barrel organ in principle, having as many series of studs upon its 
barrel as the number of figures contained in the highest number of 
the code. It has also other studs for indicating the class of signals 
to be made. Parallel with this barrel is a notched plate, marked with 
numbers corresponding to the signals represented by the studs upon 
the barrel, and below that is a square bar carrying as many short levers 
as there are series of studs. This bar also carries a lever from which 
motion is communicated by a line to a shade which, when down, 
entirely obscures the light; but when raised, leaves it visible in every 
direction. In using this apparatus it is only necessary to suspend 
the lighted lantern, and after connecting it (by the linc) with the 
apparatus, to set the severul levers on the square bar in the notches 
representing the numbers to be signalled, and to turn the handle of 
the machine, when the bers will be ively produced, with 
suitable intervals between each, and a long interval at the end of the 
signal, during any length of time the handle is continued to be 
turned. The working of the system was shown by means of an 
apparatus which has been for some time in use on board 
H.M.S. Edgar, and was kindly lent for the occasion, When the 
apparatus is required to be used for day signalling, the line, instead 
of being attached to the shade of a lamp, may be made to open a 
collapsible cone or other opaque object. 

' ime did not, unfortunately, permit explanation of Capt. Bolton's 
ingenious lime-light arrangements, or of several other systems 
well deserving of notice, but enough, it was thought, had been 
shown to prove that Lieutenant Colomb had solved a difficult pro- 
blem in a most simple and effective manner, and it was believed that 
his system must ere long be adopted in all the navies of the world. 








Nava. Enaryerrs.—T'he following appointments have been made 
since our last :—Thomas T. Murray, chief engineer, to the Gibral- 
tar; James W. Stell, chief engineer, to the Pelorus; James Gillies, 
chief engineer, to the Scylla; Robert Anderson (a), engineer, to the 
Supply ; John Snell, engineer, to the Scylla; William Skeen, engi- 
neer, to the Gibraltar; W. Maxwell, engineer, to the Asia, for the 
Earnest ; Jobn L. Davies, engineer, to the Indus, for the Delight; 
F. W. Sutton (b), engineer, to the Indus, for the Royalist; Edward 
Taylor, engineer, to the Pelorus: Job Annable, first-class assist - 
engineer, to the Pelorus; William N. Sennett, assist.-engineer, to 
‘the Indus, for the Donegal; J. Hopwood, assist.-engineer, to the 
Fisgard, as supernumerary; William Bowen, assist.-engineer, to the 


Scylla; R. J. Morman, assist.-engineer, to the Pelorus ; G. O. Wil- 
son, assist.-engineer, to the Russell; William Pilcher, George W. 
Robins, and William F. Cole, assist.-engineers, to the Gibraltar ; 


‘Benjamin F’. Pine, promoted to be chief engineer; John A. H, Mar- 
cus, assist.-engineer, to the Asia, as supernumerary. 





LETTERS TO THE EDITOR. 
(We do not hold vurselves responsible for the opinions of our 
Correspondents.) 





THE FIRST RAILWAY LOCOMOTIVE, 


S1r,—I have been a little surprised to find, that in the papers read 
before the British Association by Mr. Westmacott and Mr. Tone, 
and published in your paper of the 11th inst., although Stephenson's 
locomotive Rocket, of 1829, and Hawthorn’s Comet, of 1835, are 
mentioned as tending to show that the north-eastern district of 
England was the birthplace of the locomotive, nothing is said about 
Mr. William Hedley and the engine Puffing Billy, made under his 
directions for the Wylam Colliery in 1813. Yet this engine esta- 
blished the principles that the friction of the engine wheels on the 
rails was sufficient to enable it to draw a train of loaded wagons (see 
Dunn on ** The Northern Coal Trade,” 1844, p. 52), and that the 
evaporative power of the boiler was increased by turning the 
exhaust steam into thechimney. These, it must be admitted, were 
most important points in locomotive construction, and surely some 
honour is due to their original discoverer. 

_ The engine was, to my knowledge, a very efficient one, which is 
indeed pee clearly proved by the fact mentioned in your paper of 
November 21, 1862, p. 308: “After many trials and alterations it 
commenced working in 1813, and continued working until June, 
1862, when it was removed to the Patent Museum, at South Ken- 
sington,” 

1 have no wish to detract from the merit of the gentlemen con- 
cerned in bringing the locomotive to maturity, but think it 
only just that Mr. William Hedley should be remembered, his 
engine having been made sixteen years before the Rucket, and 
having worked without any interruption of consequence nearly filty 
years, It is worthy of remark thu the gauge of the Puffing 
Billy was dit, Had thi been gen- ally adopted, instead of the 
4ft. 8hin. gauge, it would undoubtedly have been much to the advan- 
tage of the country, One wHo HAS WHISTLED ON AN EnGINe, 

September 16, 1863. 





BOILER EXPLOSIONS. 


_Ste,—The matured opinion of so profound a mathematician and 
distinguished man of sci as the Astr Royal is entitled to 
every consideration, but the authority of great names is too apt to 
prevent investigation; it is thus so many errors have been perpe- 
tuated. The Astronomer Royal, in his paper read (without contra- 
diction) before the British Association, and noticed in Tue ENGINEER 
of the 4th, adopts the popular theory of water flashing into steam 
when a boiler explodes. I beg to differ, for these reasons :— 

1, Time, confinement, and pressure are necessary to generate 
effective steam. 

2. When a boiler is at work it is in the best condition to generate 
steam of the required pressure; when it bursts, in the worst condi- 
tion. No machine can do more work in the worst condition than in 
the best. Therefore a bursting boiler cannot generate more effec- 
tive steam than when at work. 

3. The same quantity of effective steam will be generated by a 
bursting boiler in the time of bursting as when at work for the same 
time, for there is not time or means to stop the gathering steam, nor 
time or means to generate more. 

4. The Astronomer Royal deduces his theory from his facts. In 
his experiment “the fire was raked out, and the steam allowed 
gently to escape.” How long did it take? Assume, what we 
cannot reasonably do, that the water received no additional heat 
(all this time of “gentle escape”) from the intensely heated fire- 

box, the well-clothed iron surrounding, and from the tubes 
dividing the water; still all the heat, above 212 deg. 
in the whole mass of water, kept rising and rising in 
steam into one narrow space, and being there confined, 
was compressed by more rising steam into effective steam. 
Here the required conditions are all at work—time, confinement, and 
pressure. But when the boiler bursts, all the heat is scattered in 
every direction ; it cannot, therefore, all rise in steam to one 
narrow place, and there be fined and comp d into effective 
steam. Since, then, all the conditions are here wanting—time, con- 
fiuement, and pressure—I cannot see how apy effective steam can be 
generated by explosion. In other words, what requires, say half 
an hour to do (the evaporation of 23 cubic feet of water during the 
“gentle escape” of the steam) with the additional heat of the furnace 
and boiler, confinement, and pressure, cannot be done in one second 
without any of these additions, yet the Astr Royal maintai 
that more is then done; more, under the worst possible conditions, 
than under the best! For “the small quantity of steam in the 
steam chamber,” he says, “ has very little to do with the extensive 
mischief done.” 

5. It is stated that, immediately the steam began to escape, the 
ressure decreased. It is, then, a fair inference that if only a little 
ess confinement (due to the small opening for “ the gentle escape 

of the steam”) pee the formation of steam of the original 
pressure, no confinement would prevent the formation of steam of 
any pressure. 

6. The impulsive force of the steam in the steam chamber, and of 
the gathering steam before referred to, are, 1 think, sufficient to 
produce the “extensive mischief done.” A locomotive boiler 
generates sufficient steam to overcome a resisting train of 3,000 lb. 
at forty miles an hour = ox = 58ft.asecond. Hence the work 
actually done = 3,000 x 58= 174,000 footlbs. But were thesteaim fully 
expanded, and there was no lossin passing to aud through the narrow 
valves from condensation, friction, and resistance of blast, the same 
quantity of steam would in an explosion do three times the work. We 
have, therefore, a projectile force of Cae xs =) 233 tons 1ft. 

2,240 
high : sufficient to kill men, batter down walls and chimneys, and to 
project tons of the iron boiler—depending on the elevation—as far 
as we have ever heard, 

The art of science is to experiment wisely, to reason justly, and to 
discover the law which governs all the phenomena observed. The 
conditions in the experiment tried by the Astronomer Royal, and in 
explosion, are not merely not the same, but exactly the reverse of 
each other. 1 cannot, therefore, admit the soundness of his deduc- 
tions—that “it is evident that the destructive energy is proportional 
tothe quantity of water in the boiler, and that the result obtained is 
worthy of every confidence.” B. B. 

September 14th, 1863, 














Tue Navigation or tHe Danvuse.—A majority of the members of 
the Danube Commission having decided on r ding to their 
respective Powers the St. George’s mouth of the river as that which 
should be rendered permanently navigable, the Porte has notified its 
approval of the selection, and sanctioned, so far as its vote goes, the 
raising of the special loan which is to defray the cost of the new 
works. A meeting took place on the subject at the og Ae 
Foreign Affairs on Saturday last, attended by A’ali Pasha, Ed 
Pasha, Dervish Pasha, and Omer Pasha, the Porte’s representatives 
on the Commission, when this decision was formerly come to, The 
amount of the proposed loan will, it is said, be about £80,000;. but, 
in view of the nearly equal expenditure on the tem works at 
the Sulina mouth, it seems doubtful if this sum will suffice for the 
much larger enterprise. In any event, the sum raised wiil, accord- 
ing to the terms of the convention, be guaranteed by the whole of 
the Powers represented on the Commission, and will be repayable 
out of the dues to be subsequently levied on ships navigating the 
river. The new works are, we learn, to be carried out under the 
direction of Sir G. A. Hartley, whose engineering success at Sulina 
has proved his pre-eminent qualifioation,4o conduct the great work 
to its final and successful issue.—Levant Herald, Sept. 2. 
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Tuis invention is by Francis W. Wymer, of Newcastle-on-Tyne, 
and has for its object improvements in steam engines. For these 
purposes two cylinders are used, one, the smaller cylinder, is a high- 
pressure cylinder, while the other, the larger one, is a low-jressure 
cylinder, combined in such manner that the steam from the high- 
pressure cylinder is passed into and expanded in the larger cylinder, 
as is well understood. It is preferred that the larger cylinder 
should be the lower one of the two, and that the smaller cylinder 
should be formed on the upper end or cover of the larger cylinder. 
The piston rod of the smaller cylinder passes through a stuffing box 
in the cover of that cylinder, and is Kxed to the middle of a cross- 
head. The piston in the lower and larger cylinder has two piston 
rods, which respectively work through stuffing boxes formed in the 
upper or end cover of the larger cylinder, in such manner that the 
piston rods are outside of the smaller cylinder, and their ends are 
fixed to the ends of the crosshead above mentioned. There are also 
two piston rods to the piston of the larger cylinder, which descend 
through the lower end cover, and work through stuffing boxes 
formed therein. The lower ends of these two piston rods are fixed 


to the columns or hollow supports on which the larger cylinder is 
fixed. These columns or hollow supports are to be constructed and 
arranged in a suitable manner to act as condensers, either by injec- 
tion or surface condensation. The hollow columns or supports are 
fixed to a suitable bed plate, and the main or driving shaft of 
the engine is placed between the columns or hollow supports. 
Motion is communicated to the driving shaft by means of a connect- 


ing rod from the lower crosshead, from which also motion is com- | 


municated, by a beam or lever, to the air and water pumps, which 
are, by preference, arranged on the base plate, outside of the columns 
or hollow supports. 

In some cases, according to the invention, the highand low-pressure 
cylinders, in place ot ::.1.g one over the other, are constructed side by 
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side, and both act in an inverted position. In this arrangement, as in 
the one above explained, the two cylinders are supported by hollow 
columns or supports fitted to act as surface or injection condensers. 
The piston rods of the two cylinders give motion to a beam or lever, 
which has its fulcrum or axis carried in bearings supported on one 
of the hollow supports or columns, the end of the beam beyond its 
fulcrum or axis being arranged to give motion to the air pump, 
whilst other of the pumps also receive motion from the beam; or the 
pistons of the pumps may be connected by rods directly with the 
pistons of the steam cylinders or with the crossheads. The beam 
between the points where the piston rods of the two cylinders are 
connected to it gives motion by a connecting rod to the crank of the 
main or driving shaft, which is between the hollow columns or sup- 
ports of the cyiinders. In place of the high and low pressure 
cylinders when placed side by side being arranged to work in an in- 
verted position, they may be arranged to work in a horizontal posi- 
tion one above the other, the smaller or high-pressure cylinder being, 
by preference, uppermost. In this arrangement it is also preferred 


Ls | that each cylinder should have two piston rods, and that each pair of 
to a crosshead, the ends of which slide or move between guides fixed | ? 4 


piston rods should be connected to a crosshead, and that the ends of 
the two crossheads should be arranged to give motion to a beam 
moving on a fulcrum or axis at or near one of its ends. This beam 
gives motion to the main or crank shaft by a connecting rod con- 
nected to the beam at a point intermediate of the points where the 
piston rods of the two cylinders give motion to the beam. The air 
and other pumps may receive motion from the cross heads, or from 
the beam or otherwise. 

Fig. 1 is a side elevation of a pair of engines thus constructed ; 
Fig. 2 is a plan partly in section; a, a, is the foundation plate of the 
engines, aud 6, 6, columns or hollow supports thereon, which, as in 
the engine already described, are arranged internally, to serve as the 
condensers of the engine ; c, c, are the high-pressure, and d, d, the 
low-pressure cylinders ; a high and a low-pressure cylinder are con- 





veniently formed in one casting, and this is supported on two of the 
columns or hollow supports }, the space between which it spans as a 

irder. Each piston is furnished with two rods, the rods of the 

igh-pressure cylinders c being fixed to the crossheads e and those 
of the low-pressure cylinders d to the crossheads f; these cross 
heads work between suitable guides, as is shown ; g, g, are beams or 
levers, one to each compound engine ; they turn on axes at g!, gl, 
and are connected by links with the crossheads ¢ and of f of the 
steam cylinders, each beam or lever being linked with one high- 
pressure and one low-pressurecylinder. The levers gat their further 
ends carry counterpoise weights. Each of the levers g, at a point 
intermediate of the links from the two cylinders, carries a connected 
rod kh, which conveys the motion to the crank shaft i, the bearings of 
which are upon the foundation plate a. k, k, are the air pumps, 
their piston rods are attached to the crossheads /; and J, J, are feed 
and other pumps, their plungers are attached by rods to the cross- 
heads ¢. m,m, are the eccentrics on the crank shaft ; by means of 
ordinary link motions they work the valves, which may be of ordi- 
nary construction. nisa hand wheel, on the axesof which is a 
worm, and this, by a worm, arc, and an arm and connecting rod, 
traverses the link, for reversing the engines. 





GLEN AND ROSS’ STEAM HAMMER. 


Tus invention, by Messrs. Glen and Ross, Glasgow, consists in 
applying a simple and efficient self-acting gear to small steam 
hammers. The illustration represents a section of a hammer with 
the improved gear attached. The valve spindle is connected at its 
lower end to a lever, one end of which is forked, and slides intotwo 
grooves on the hammer-face; the other end is attached to the ful- 
crum bar, which is placed inside the columnas shown. The fulcrum 
bar is movable, and so arranged that while the hammer always 
makes the same upward stroke, or, in other words, begins the 
downward stroke at the same point, any movement of the lower 


OM 
a ae 2 
Y 





en 
ma» 


=A] 


me 





SNOOMS 


SSN 


g 
N 


Y Yy 
CMA ‘urn ewonmsimmnee/AAL Uf. 


Z 


handle makes a corresponding alteration in the length of 
stroke. For example: suppose the hammer to be at work with 
the lever handle in the position shown, it would be striking heavily 
on the anvil, but by simply moving the handle slowly forward, the 
blows would gradually become lighter, and when the lever had 
reached the limit of its movement, the hammer would be working 
clear of the anvil about three inches. A hammer of this descrip- 
tion, with a 12-in. stroke, gives upwards of 200 strokes per 
minute, and must prove of great utility to coppersmiths, shovel 
manufacturers, and others requiring a rapid succession of blows, the 
force of which can be regulated with the utmost precision. 





Feperat Saips or War.—While we, as a Government, are about 
to make an experiment with the application of the double screw toa 
steam tug of 35 tons, the Federals in North America have, we are 
informed, resolved upon constructing four ships, of 330ft. in length, 
to which they intend to fix twin screws. We know that Lord 
Lyons and Sir Alexander Milne never lose an opportunity of for- 
warding useful information to the Foreign Office and to the- 
Admiralty ; but we should be more pleased if we were certain that: 
their labour was not wasted. We are still dependent upon our old 
95 ewt. or 8-in. gun, while the Americans are provided with—as we 
have often previously stated—15-in. guns, of 20 tons weight, and. 
capable of throwing shot of from 420Ib. to 450 Ib. ; and while they 
will shortly be able to turn their longest ships almost upon their 
own axes, we still require a space nearly as large as Spithead, in 
which ‘‘to wind” our Warriors, Black Princes, &.— Army and Navy 
Gazette. 

Tue Patent Guost.—We have been favoured with the inspection 
of an old translation of the work written by Jobn Baptista de Porta, 
in 1558, upon “ Natural Magick.” It was translated into English in 
1658. The following passage, in the 17th Book, will show that Profes- 
sor Pepper’s Ghost is not new because it is patented: ‘ How we see in 
a Chamber things that are not.—I thought this an artifice not to be 
despised; for we may in any chamber, if a man look in, see those 
things which were never there; and there is no man so witty that 
will think he is mistaken. Wherefore, to describe the matter: let 
there be a chamber whereinto no other light comes, unless by the 
door or window where the spectator looks in ; let the whole window 
or part of it be of glass, as we used to do to keep out the cold; but 
let one part be polished, that there may be a looking-glass on 
both sides, whence the spectator must look in; for the rest do 
nothing. Let pictures be set over against this window, marble 
statues, and such like; for what is without will seem within, and 
what is behind the spectator’s back he will think to be in the middle 
of the house, as far from the glass inward as they stand from it out- 
wardly, and so clearly and certainly, that he would think he sees 
nothing but truth. But lest the skill should be known, let the part 
be made so where the ornament is that the spectator may not see it, 
as above his head, that a pavement may not come between above his 
head; and if an ingenious man do this, it is impossible that he 
should suppose that he is deceived."—Building News. 
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TO CORRESPONDENTS. 


Notice.—A SpeciaL EpItion of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
inted upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 





H. C.—Nert week. 

A. and T. F.—IWe do not know the address of Messrs. Sanford and Mallory. 

J. G. C. T.—The paragraph is perfectly clear, It cannot be construed so as 
to give 2,400 locomotives to each firm. 

A. H. — The same plan has been often proposed. The Pneumatic Post is 
worked by exhausting from the front of the moving piston. 

. M. L.—We should not like to bend boiler plates at a speed, through the 
rolls, greater than 20/t. per minute, unless the bend was very slight. 

J. F. 8S. (Newcastle|.— We will cheerfully publish a note from you making the 
— We reproduced the article exactly as it appeared in the local 
journals. 

Esrimator.—IVe know of no formula for finding the capacity of such a 
vessel, except by dividing its section by ordinates and setting out small 
squares on the plan, and from these calculating the capacity. 

G. P. (Anzin).—// you will apply to Mr. Marshall, Secretary of the Institu- 
tion of Mechanical Engineers, Birmingham, he may, possibly, be able to 
send you @ copy of Sir William Armstrong’s paper, read in 1858, on 
a 2a Machinery, and which fully describes its application to 
docks, &¢. 





VALVE GEAR. 
(To the Editor of The Engineer.) 

Sir,—In your impression of last week you describe a valve motion 
patented by Messrs. Mellor and Whalley; it also appears in the Mechanics’ 
Magazine of last week. Now, in your impression of July 10th, 1863, p. 16, 
you there describe the valve motion of the Sutherland steam fire engine of 
Merryweather’s, which is identical with the woodcuts and description of 
Mellor and Whalley’s in the Mechanics’ Magazine of last week. Query 1st— 
Was Mellor and Whalley’s patent sealed prior to the application of Merry- 
weather’s to the Sutherland? If so, is Merryweather liable to Mellor and 
Whalley for infringement? If not, does Merryweather’s prior use inva- 
lidate Mellor and Whalley’s patent in Britain? I am not at all interested 
in the case, but there are so many of these patent frauds going on amongst 
us that I should like your opinion on this case as a guide. 


Leeds, September 15, 1863. R. CARPENTER, 





(To the Editor of The Engineer.) 

Sir,—In your last week’s publication I see an illustration of a self-acting 
motion for steam hammers by Messrs. Mellor and Whalley, of Manchester. 
I beg to say this is not quite new; I have had the identical plan at work in 
my smiths’ shop since the early part of the present year. 

Globe Works, Hall-lane, Bradford, THOMAS FEARNLEY, 

September 17th, 1863. 


Tuk ENGINEER can be had, by order, from any newsagent in town or country, 
and at thevarious railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 


Half-yearly (including double number), 15s.9d. 
Yearly (including two double numbers), £1 118. 6d, 
{ credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 


Tue ENGINEER is registered for transmission abroad. 

Advertisenents caxnot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sirpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, Mn. BERNARD LUXTON ; allother letters 
and communications to be addressed to the Bditor of THE ENGINEER, 163, 
Strand, London, W.C. 
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THE METRICAL SYSTEM. 


THE possibility of an early legislative interference in 
the matter of British weights and measures has induced 
us to reprint, elsewhere, a lengthy account which has 
appeared in the Zimes of the circumstances which led to 
the adoption of the metrical system in France. It is 
obvious, at first sight, that, were there no chance of the 
loss of any given standard of measurement, one standard 
would serve as well as another, for all people and for all 
time. The length of a royal walking-stick or umbrella, or 
—seeking a higher dignity—that of an imperial sceptre, 
supposing it to be always capable of exact identification, 
would serve every purpose of a unit of measurement, as 
well as any given factor of the earth’s circumference, or 
the length of a pendulum vibrating seconds, or any standard 
referable to any natural division whatever. Were all men, 
at the age of twenty and upwards, of precisely the 
same height, or were their feet of exactly the same 
length, every full-grown male would have an indis- 
putable standard of measurement in his own person. 
But nature is never uniform, and no two men are precisely 
alike. Even the same man is from }in. to Zin. taller on 
rising in the morning than on going to rest at night. The 
French, seeking a standard of measurement referable to a 
grand dimension of the globe, and one which, as they 
believed, could be at any time verified, or, if lost, re- 
covered, adopted as the métre, or measure, what was sup- 
posed to be the =557555th part of the circumference of the 
earth at the equator. As measured by Delambre, this unit 
was equivalent to 39°37079 English inches, or 3°2809 im- 
perial feet, nearly. The length of a pendulum vibrating 
seconds im vacuo, in London, at a temperature of 62 deg., 
is 39°1393 inches, or within less than tin. of the meétre. 
Now the exact length of a pendulum, vibrating seconds, 
in any latitude, may be always found with comparative ease ; 
and, therefore, as the standard métre might be destroyed in 
the vicissitudes to which not only all French measures, but 
French governments themselves are notoriously subject, 
—and our own standard imperial yard was destroyed in 
the fire which consumed the old Houses of Parliament— 
the Institut has already checked the métre by the seconds’ 
pendulum adjusted to the latitude of 45 deg., a parallel to 
which a French astronomer can always easily refer any- 
where between Bordeaux and the Italian frontier towards 
Turin. But it turns out from later measurements that the 
earth, instead of being 40,900,000 métres in circumference 
at the equator, is 40,003,424 métres ; and there is a possi- 
bility that even this is not the exact girth of the globe. 
There are yet many and diverse acceptations of the length 
of the nautical mile, or “ knot,” or “ naut.” Whatever may 
be thecircumference of the globe, itis geographically divided 
into 360 deg., of 60 geographical or nautical miles each, 








and a “knot,” therefore, should be ;,1,,; th part of the 
equatorial circumference. Were the French métre cor- 
rectly determined as a factor of terrestrial measurement, 
the “ knot ” would be 6075°74 English feet, and we believe 
that 6,076ft. is the accepted Admiralty knot. The 
corrected measurement of the equator, already given, 
would correspond to a “knot” of 6076-26ft. Singu- 
larly, the French Nautical Almanac gives to the 
knot a value corresponding neither with that of 
the métre, nor with the measure just assigned, but to 
6076'82818897ft. Barlow gives 6101:333ft., and this is 
the “knot” adopted by Boulton and Watt. Bowditch 
gives 6120ft.; Kelly’s Universal Cambist, 6075ft. ; Tate’s 
Modern Cambist, 6084:83ft. Weale’s Pocket Book, 
6082°666ft., Mrs. Somerville in her Physical Geography, 
6074-4ft.; Haswell’s Engineer's Pocket Book (American) 
6075ft., while M. Swanberg, a Swedish mathematician, 
determined the length of an equatorial degree of longitude 
as 365,627°782 English feet, corresponding to a “ knot” of 
6093-796ft. ‘These are the results of different estimates, 
founded upon partial measurements of the equatorial cir- 
cumference. M. Delambre’s measured are was from 
Dunkerque to Barcelona, but the triangulation between 
this rT and France, and thence to St. Petersburg, 
gives a still longer line of observation. 

The metre is, indisputably, a definite measure, and so are 
the Prussian e// aud the Spanish vara, but the metre forms 
no exact factor of the earth’s circumference, and is not, 
therefore, what it is commonly supposed to be. It has no 
astronomical or geographical advantage over the parasang 
of Persia, or the berri of Turkey, and, like these and all 
other standards of measurement, is purely arbitrary. 

It is occasionally said that the metrical system possesses 
great advantages for the mechanical engineer. The only 
advantage which we can perceive is, that the sub-divisions 
of the métre are somewhat finer than those usaally 
allotted to the inch. The workman’s inch is divided, upon 
his rule, into halves, fourths, eighths, and sixteenths, and 
into tenths and twelfths. In the workshop the sixteenth 
is commonly the limit of the sub-division, except by the 
eye, yet the smallest actual sub-division of the French 
measure, the millemétre, is nearly two-thirds of a sixteenth 
of aninch. Dimensions may, in this proportion, be given 
more closely in millemétres than in sixteenths of an inch, 
but any skilful workman can, with his eye, halve a six- 
teenth of an inch with nearly as great exactness 
as if the division were made a a micrometer, while 
for exceedingly minute measurements, scales may be 
as easily graduated to sixty-fourths of an inch as to 
any corresponding sub-division of a metre. With the 
ordinary workman’s rule, it may be necessary to speak 
of a “ bare sixteenth” ora “full thirty second,” but the 
necessity for these terms, “ bare” and “ full,” would apply 
with about equal force to millemétres. Where there is 
occasion to add a number of minute measurements together, 
or to multiply one by another, the decimal system 
unquestionably possesses an advantage. But decimals are 
related to nothing in nature, except it be to the ordinary 
number of fingers and thumbs on both hands, and the 
number of toes on the feet, and even here we have the case 
of Zerah Colburn, the calculating boy, who had, and whose 
brothers and sisters, and parents and grandparents had, 
each, twelve fingers and thumbs, and twelve toes. This 
case, reported at some length in the Philosophical ‘Transac- 
tions for 1814, furnishes an argument pro tanto in favour of 
duodecimals, as compared with which, decimals are acontri- 
vance merely for facilitating computations. ‘The mind can 
never be brought to subdivide visible distances and objects 
into tenths and hundredths, but it is easy to proceed with 
a binary division, and with great accuracy, to minute 
spaces. 

The distinctive character of our measures of length, as the 
inch, foot, yard, furlong, and mile, render any mistake 
of one for the other most unlikely, even in complicated 
accounts, calculations, and tables. After any given mul- 
tiple of either of these units we invariably write the name 
of the unit itself, or affix its designating letter—as, for 
example, 2 miles, 3 furlongs, or 13ft. Sin. But in 
the metrical system the words dectmétre, centimetre, 
millemétre, are scarcely ever written, but expressed as 
decimals merely in a series to which the single word metre 
is affixed. For example, there is only the distinction 
given by a point or dot between 23:2m., 2°32m., and ‘232m., 

et the first is ten times greater than the second, and one 
Lenteed times greater than the third. Even kilométres 
are often given in so many thousands of métres. Weneed 
not dilate upon the greater probability of error in 
arithmetic, or even in simple quotation, where sums 
so different are habitually given in identical figures 
with the same designating letter after them. Ordinary 
minds can never be made to acknowledge so vast an im- 
"nape in a mere dot, which, for all there is of it, might 

a chance speck of ink or of dirt among a mass of figures. 
Indeed, for the ordinary purposes of life the whole decimal 
system is unnatural, or rather incompatible with the 
readiest modes of thought. No ordinary mind can form a 
clear notion of a tenth, or a fifth of a continuous distance, 
especially where a recognised whole is to be subdivided. 
This fact, as we have before said, proceeds from the natural 
preference of the mind and aptitude of the eye for the 
equal division of a thing into halves and of these into 

uarters and soon. In subdividing a whole into tenths 
the mind would instinctively first divide it into halves, 
andthedifficulty would commence with the attempt to deter- 
miue and to form a clear notion of one-fifth of these halves. 
Arithmetical operations are undoubtedly facilitated by the 
employment of decimals, but the advantage does not extend 
to actual dealings with material things. 


STEAM ENGINE WORKING. 


THE priceless advantages of a high speed of piston in 
the working of steam engines, are becoming more and 
more understood, andapplied in practice. There certainly is 
a limit to piston-speed at the point where steam can no longer 
follow fast enough to exert its useful pressure, but even in 
our very fastest-going engines we are yet so far from any- 
is speed that, practically, we are limited only 
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by the tendency to heating at very great velocities. This 


is the only difficulty with which we have to deal, but 
the fact that engines of the usual construction and pro- 
portions persist in heating when over-driven, by no means 
goes to show that the difficulty may not be easily conquered. 
Heat is generated between rubbing surfaces according to 
the materials of which they are made, the degree of finish, 
the nature of the lubricant, and, especially, the pressure 
applied. These conditions being determined, a certain amount 
of heat is excited in each foot or each inch of the motion; and 
if this motion, whatever itsdistance, be repeated, the amount 
of heat excited in a given time will be at least in proportion 
to the velocity of motion. 1f the rubbing parts can, with 
but a slight accumulation of temperature, radiate this heat 
as fast as it is produced, there will be no “ heating ”—at 
least to any injurious extent. The first conditions, then, 
are large wearing surfaces of proper materials, highly 
finished, perfectly adjusted and well lubricated. The really 
high speed of a fast engine is that of its piston and cross- 
head. None of the other wearing surfaces generally 
move at more than from one-third to one-tenth of the 
piston speed. If the piston and crosshead be made 
capable of working rigger at any given a 
there need be no trouble with the other parts, whic 
move so much more slowly. Railway axles, we know, 
when in proper order, will run continuously, with- 
out heating, at the rate of 500 lineal feet of rubbing 
surface per minute, and that with 251b. weight upon each 
square inch of the whole surface of the journals, and a real 
weight on the surface as it actually meets the pressure, of 
at least 1501b. per square inch. Now a steam piston 
should not exert an outward pressure against the cylinder 
of more than 3lb. or 41b. per square inch, even when 
working with steam of thirty times these pressures ; and 
with this tightness of packing and the weight of a pro- 
perly proportioned piston besides, there should be no 
tendency to more than the slightest wear even at speeds of 
1,200ft. per minute. Speed is but one factor in the amount 
of heat which will be generated between two rubbing sur- 
faces in a given time ; and if the other factor, pressure, be 
infinitely diminished, the speed may be infinitely increased 
with a given total production of heat in a given time, 
Theoretically, the heat generated in an hour by a rubbing 
pressure of 1 lb, at 10,000ft. per minute should be the same 
as that produced by 10,000 lb. moving 1ft. in the same 
time. Pistons in which steam is admitted to press, 
with its full force alternately upon the back of a single 
narrow packing ring, are probably the worst which can be 
employed at any speed. In many of the patent “steam 
packed” pistons, the holes for rena steam to behind the 
ringsare being closed with advantage. Without the holes the 
piston is that, simply, known as the Swedish variety, 
which is only surpassed by Mr. Ramsbottom’s elegant 
application of three rings of square steel wire. With 
these, once cut to the right length, so as neither to gape or 
to pinch at the ends when hot, the pressure upon the bore 
of the cylinder is a minimum. At least this will be the 
case when the piston is made as light as is consistent with 
strength. It is useful, however, to make the piston asa 
light, close, hollow cylinder, of considerable length, and 
turned to almost an exact fit to the bore of the steam 
cylinder. Such a piston would be nearly steam-tight 
without packing, and would, at most, require but a light 
ring at each end, Its own weight would then be dis- 
tributed over an extent of surface which, in horizontal 
cylinders, would nearly prevent all wear. In the stuffing 
box of the piston rod the pressure should be as light 
as will prevent the escape of steam, and with a large and 
deep stuffing box there need be little trouble at 
any speed, however high. As for the crosshead, 
if the engine be horizontal and be run as it should 
be, so as to exert a nearly constant upward pressure 
upon the guides, the crosshead may be of liberal weight ; 
indeed, within certain limits, the heavier the better, for its 
own weight will counteract a part of the upward pressure 
upon the guides. For the remaining upward pressure 
let the wearing surfaces be large, and consist of gun- 
metal on steel. Double guide bars, and a guiding surface 
of one square foot, are none too much for a 20-inch cylinder, 
working high-pressure steam, even with a moderately long 
connecting rod. 

With such precautions against heating, a piston may be 
driven at from 750ft. to 1,000ft. per minute, and as no other 
part of the engine will move faster than 350ft. per minute, 
while most of the minor rubbing surfaces would 
move at less speed than 100ft. per minute, there 
should be no heating of any part. ‘The employment 
of main journals of a length hardly greater than their own 
diameter, and under considerable pressures, would not 
answer well, and from two to three diameters would be 
found a better proportion. 

With an engine that will work fast without heating, we 
have only to bring the steam rapidly upon the piston. To 
do this, double ported valves, moving quickly on short, direct 
steam ports of great area, are indispensable. The ordinary 
link motion is not suitable, and in any case where a very 
little extra complication can be tolerated in a land 
engine, the exhaust should be effected independently 
of the induction, which should be governed wholly by the 
governor, not by throttling in the steam pipe, but by act- 
ing directly upon the expansive gear. ‘The useof separate 
exhaust aval and the application of the governor so as to 
regulate the expansion of the steam, which should always 
be admitted as nearly as possible at the boiler pressure at 
the beginning of the stroke, are becoming well understood 
among our engineers, and are likely to lead to the 
most important results in the working of steam. 
With proper expansion the momentum of the recipro- 
cating parts, no matter what the speed, requires no 
counterweight ; and indeed no revolving counterweight 
ean truly balance a reciprocating mass. The inertia of 
the reciprocating parts by so much eases the strain on the 
crank pin at the beginning of the stroke, and the 
momentum increases the effective pressure towards the 
end of the stroke when, by expansion, the steam pressure 
has fallen below the mean resistance. momentum of 
a heavy beam, however, would be great at high speeds, 
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and although there have been instances of engines con- 
tinuing Icng at work when vibrating beams of from 
15 to 20 tois weight through 10ft. to 12ft., and at 
the rate of from forty to even sixty single vibrations per 
minute, the result is only a proof of the endurance of the 
machinery, and not of correct practice. For really fast 
going engines, the horizontal direct-acting arrangement is 
preferable to every other. 








Tue Streamer Baron Osy.—The work of raisiag this vessel 
‘was commenced on Saturday the 12th instant. Chains having been 
passed under her bottom, and lighters pinned down to them at low 
water, warps were laid out to haul her in to the shore as she lifted. 
One of Norton’s patent V-pumps was placed over the fore, and one 
of Fowler’s centrifugal pumps over the after hatch, but the leak 
being in the fore part of the vessel, and she being built with com- 
partments, which were comparatively watertight, the brunt of the 
work fell on Norton’s pamp. On this being set to work, it was 
found to reduce the depth of water at the rate of Zin. per minute, 
over an area of 57{t. by 22{t., and in about thirty-five minutes from 
starting, the vessel rose on the early flood, and was safely got over 
tathe south side of the river. The dimensions, &c., of the pump 
used were as follow:—A pair of 8-in. V's by 12-in. stroke; 10-in. 
suction-pipe, worked by 6-horse power engine; 7) revolutions a 
minute; 35 1b. pressure of steam; consumption of fuel, 841b. per 
honr. Water raised at the rate of 65,000 gallons, or 260 tons per 
hour, irrespective of the water continually rushing through the 
leak, which was found to be a long ragged rent, from 9ft. to Luft. in 
length, and 3in. broad at the widest part. 

Wetsu Goup.—A remarkable discovery of this precious metal has 
lately been made in the quiet little town of Ruthin, in the Vale of 
Clwyd. A few weeks ago, in sinking for the foundations of a new 
pier, the workmen came on some fragments of quartz impregnated 
with gold. The circumstance occasioned considerab e surprise, as 
the ground is a mixture of peat, sand, &c., where oae would hardly 
expect to find such a treasure. No attention was, however, paid— 
the pier was built, and the ground restored to its former condition. 
Since that time, however, a trial has been made close to the spot, 
when within five or six feet, or less, from the surface fragments of 
quartz containing gold,as well as pure gold dust, were found mixed 
up in white sand. ‘There is no possibility of fraud or deception, or 
of secret deposits placed to be developed in due time. ‘I'he sole 
machinery is a single labourer, set to dig by the owner of the soil, 
and who is all day long surrounded by a dozen open-mouthed and 
open- eyed natives watching the work, Although this discovery may 
not be very important as to the amount of gold obtained, yet itis one 
of considerable interest, and as indicating that the mountains to the 
east and south of this part of the Vale cf Clwyd originally con- 
tained the metal, which has been brought down by the action of 
water and deposited in the sand with or without its matrix of quartz. 
It is not unlikely, therefore, that these mouutains may be soon added 
to the gold-producing districts of North Wales, which have lately 
attracted so much attention. The exact diggings at present going 
on are in a field to the east of the railway station, and immediately 
below the Lion Hotel, the occupier of which holds the land in 
question. 

Tue Late Samves, Reap, Navat Arcuitect.—Mr. Samuel Read, 
formerly member of the Admiralty School of Naval Architecture, 
and more recently master shipwright of her Majesty’s dockyard at 
Sheerness, died suddenly on Monday last at his residence, Grove- 
road, Walthamstow. ‘I'he reputation achieved by Mn Read as a 
scientific naval architect was one of the highest ever attained in this 
country, and, although he has been too much afflicted for several 
years past to pursue the active duties of his profession, his demise 
will excite the regret of shipbuilders throughout the world, Asa 
member of the School of Naval Architecture, Mr. Read in early life 
distinguished himself by his scientific attainments, and although he 
had to share with his colleagues of that school many injuries and 
indignities before he attained to the higher posts of the shipbuilding 
department of the Admiralty, he nevertheless was honoured by 
being mace a member of the Committee of Reference, the Council of 
Science, aud other like committees instituted by successive Govern- 
ments for the improvement of naval architecture. His published 
writings upon the higher branches of his profession were numerous 
and of a very high order, and in particular the “ Reports on Naval 
Construction,” which bear the names of Read, Chatfield, and Creuse, 
have taken their place among the standard works of the shipbuild- 
ing profession. Being unhappily subject to epileptic attacks of lete 
years—attacks which he sustained with great fortitude and resigna- 
tion—he was unable to participate in the labours that the introduc- 
tion of armour-plated ships has imposed upon naval desiguers, but 
he contrived to assist materially in the establishment of the 
Institution of Naval Architects, to the “ Transactions” of which he 
contributed several valuable papers. His services in this respect, 
and his great professional eminence, were publicly acknowledged 
last year by the council of the Institution, who elected him, in con- 
junction with M. Dupuy de Léme, to the honorary membership of 
the society. 

Mopern Artititery.—In this journal the attention of the Govern- 
meut authorities has been called again and again to the Parrott and 
Dahlgren guns. ‘The Americans have constructed cannon of 
calibres which to us are known only as of theoretical and probable 
attainment, and they have armed batteries hundreds of miles from 
their arsenals with the most powerful guns ever used in war, which 
have been carried by sea, and in stormy waters, to the enemy’s 
shores. Before such projectiles as these guns carry, the breaching 
of masonry, whether of brick or stone, is but a question of a short 
time. And in the face of these facts we are ob!.yed to record tuat 
our scientitic officers are of opinion that our “ best gun for breaching 
purposes is the old 68-pounder!” Why, we know what that can 
do. Wo know that at 3,500 yards its fire would be about as effectual 
as that of Mons Meg. These trials at 200 yards are perfectly fatuous 
if no other results than these, or such as these, be gained by them 
It is no use saying Sumter was of brick; it was at least as good 
work as most of our existing fortifications, and infinitely less easy “ to 
splinter up” than a work of granite or rubble masonry. In sub- 
stance it very much resembled our martello towers on the beach at 
Hythe. Have we any gun which could breach one of these at 
3,000 yards? Do, pray, gentlemen of the ordnance committee, bestir 
yourselves, and get. us a gun with results. Let Mr. Whitworth or 
Sir W. Armstrong, Captain Pallisser, Capt. Blakeley, Mr. Bashley 
Britten, Mr. Thomas, any one, give us a gun as goud and as cheap, 
as the Parrot to begin with, and then we can rest content while you 
are going on with your experiments. One thing is certain—that any 
forts which may be assailed by such artillery as the Americans have 
employed at Sumter must be faced with iron plates. We are yet in 
doubt as to the mode in which stone works can be coated with iron, 
but it is obvious that meremasoury will not stand unprotected against 
the heaviest order of rifled projectiles. Do not let us pooh-pooh the 
Americans. If we are wise, it is the last thing we ought to do. 
Our artillerists think they are wrong in the matter of the Dahlgren 
guns; for breaching purposes they may be, but unquestionably 
the Admiralty would be rather nervous about the result of firing a 
45) lb. shot against the side of the Warrior, at the distance of 
200 yards, notwithstanding the experiments which seemed to indi- 
cate that large shot with comparatively low charges of powder were 
ineflicient. ‘The authorities have no experience of the effects of such 
shot as the Dablgrens propel. ‘They have not got the guns to dis- 
charge them. When next the Ordnance officers and gentlemen meet 
let them apply their minds to the little experiments that the 
Americans have been making for their benefit at Sumter. It is 
astounding to see what progress has been made in artillery since 
the Crimean war. It is undeniable that the establishment of a few 
of Brigadier Gilmore's batteries before Sebastopol, on the 17th of 
October, 1854, instead of the “t d ar t” of which 
Lord Granville boasted, would have “knocked the place into .a 
cocked hat” in twenty-four hours.—Army and Navy Gazette. 








THE PATENT JOURNAL, 


Contensed from the Journal of the Commissioners of Patents. 


Grants of F- visional Protection for Six Months. 

1615. George CLARK, Craven-street, Strand, London, ‘‘ Improvements in 
the construction of guns and projectiles, and of carriages, platforms, and 
shields for working ani protecting guns.”—Petiion reco: ded 2ith June, 
1863. 

1834. CHARLES Senior, Dead Waters, near Huddersfield, Yorkshire, ‘‘ Im- 
provements in means or apparatus for closing, punching, and rivetting 
hose pipes of leather or other substances, applicsble also for punching 
and rivetting mill band- or driving straps, and similar purposes.”—Pctition 
recorded 2ind July, 1863. 

1870. Maurice CocKERELL, Munden-terrace, Hammersmith, Middlesex, 
“The improvement of mortice and other door locks and latches.”— 
P-tition recorded 28th July, 1363. 

1937. JosepH EMERSON Dowson, Victoria-street, Westminster, “A new 
applica'i»n of rvlied metal plates to the formation uf roadways, bridges, 
tramways, and other structures.” 

1943. WiLLIAM CLARK, Chancery-laue, London, ‘‘ Improvements in taps or 
stopcock apparatus.” -A communicaton from Frangois Jean Cantagrel, 
Boulevart St. Martin, Paris.— Petitions recorded 6th August, ‘863. 

1067, JoHN AL¥XANDER FULLERTON, Manchester, ‘‘ Improveme is in the 
method of fastening hoops for packing bales, and in the machinery or 
apparatus employed therein.”— Petition recorded 10th August, 1863. 

2038. HenkI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
‘Improvements in engraving.” — A communication from Armand 
Mauchain, Paris.—Petition recorded 17th August, 1863. 

2044. JAMES BruaDLry, Saltaire, near Bradford, York~hire, “Improvements 
iv means or apparatus employed in weaving.”—Petition recorded 18th 
August, 1863. 

2077. Kop«rt THompson, New Charlton, Kent, “ Impr J 'y 
for planing curved, curvilinear, irregular, and other forms in iron, steel, 
and other metals.” 

2082. Jean Baptiste CuarLes Lanog, Paris, ‘An improved apparatus for 
indicating or registering the speed or distance travelled by vehicles, car- 
riages, and such like, which said apparatus is also applicable to engines, 
wacer-wheels, and prime motors of any description.”—Petitions recorded 
2ist August, 1863. 

2099. ALEXANDER HetT, London, and Freperick WILLIAM Basset, Camber- 
well, Surrey, “Improvements in preserving animal substances, ano 
animaland other substances used for food.” — Petition recorded 25th August, 
1863. 

2106. Jacques Louis Kessurr, Paris, ‘‘Improvements in apparatus for 
evaporating and distilling.” 

2107. SANTINI FatToRINI, Rue Joubert, Paris, ‘‘ A new division of time, and 
theapplica ion thereof te mathematical and other instruments.”— Petitions 
recorde! 26th August, 1863. 

2118. JAMES WarD, Liverpool, ‘* Improvements in diving apparatus.” 

2120. Witur1aM Epwarp Newron, Chancery lane, London, “ Improvements 
in breech-loading fire-arms.”—4 communication from Charles Coffey 
Alger, Hudson, Columbia, New York, U.S.—Petitions recorded 27th August, 
1863. 

2122. George Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in the manuf.cture of iron and steel from the cinders and refuse of 
puddling and other furnaces, and from certain kinds of ures."—A com- 
— from Antoine Leonard Fleury, Philadelphia, Pennsylvania, 

8. 





tsi hi 


2124. Joun Suaw. Junction Implement Works, New Wortley, Leeds, “‘ Im- 
provements in machines for cutting or reducing turnips or other roots as 
food for animals.” 

2126. EpoUARD A MoUROUvS, South-street, Finsbury, London, ‘‘ Improvements 
in apparatus for separating solid from fluid feca) matters.” 

2128. JOHN ALISON, Reigate, surrey, “ Improvements in apparatus for tilling 
land, ee improvements are chiefly applicable when steam power is 
employed.” 

2130. Josepu WaLts, Farrington, near Preston, Lancashire, “* Improvements 
in steam boilers and im apparatus connected therewith.” — Petition recorded 
28th August, 1863. 

2134. Tuomas WILLIAMS, Manchester, *‘ Impr nents or 
apparatus for crushing and flattening the stalks of tubacco and other sub- 
stances.” 

2138, Davip Speirs, ALEXANDER Boyp, and James Kirkwoop, Paisley, Ren- 
frewshire, N.B., ‘* Improvements in looms for weaving.” 

2140. FrepertcK CHAKLES Puituie HOrrMaAsN, Newyate-street, London, 
“ Improvements in shears for cutting metal and other substances.” 

2142. ALEXANDER Rowanpd, Glasgow, Lanarkshire, N B., *‘ Improvements 
in evaporating fluid solutions, and in the machinery, apparatus, or means 
emp'oyed therein.” 

2144. Louis tbmiLe Constant Martin, Albion-street, Hyde Park, London, 
“Improveny nts in apparatus for generating steam and for generating 
gases to be used for heating steam boilers, aud for other purposes,.”— 
Pititions recorved 29th August, 1863. 

2146. Heyry E-warp Kamer, Leipsic, Saxony, “ Improvementsin printing, 
in colours, pictures or devices to be used in ornamenting porcelain, stone- 
ware, earthenware, or any other substances where the colours can be 
annealed or melted or burnt in.” 

2150. WILLIAM Epwakp Gepor, Wellington-street, Strand, London, ‘f An 
improved watch."—A communication from Charles Jeager, Paris. 

2154. Groner Brooks Pettit, Oxford-street, London, ** A method of pre- 
paring mica and tale in order to render them applicible to articles of 
wearing apparel aud tO Ornamental purposes.”— Petitions recorded 31st 
August. 1 63. 

2162 GturGe TOMLINSON BousrieLp, Loughborough Park, Brixton, Surrey, 
“Improvements in the manufacture of illuminating gas.”—A communi- 
cation from Dr. William Elmer, New York, U.S. 

21/4 Geor@e Wuirren Ewens, Sherborne Lodge, Doris-street East, Ken- 
nington Cross, Surrey, “ Improvements in the manufacture of wadding 
paper and felted fabrics, and in the preparation of vezetable fibres to be 
used in such manufactures.’ —Petuions recorded L-t S-ptember, 1863. 

2166. Josepu Lewis, Manchester, “ Certain impr ents in h 'y or 
appsra'us for preparing and drying clay, and also in machinery to be 
employed in the manufacture of bricks and tiles.” 

2170. CHARLES HARVEY CoRLETT, Glistrow, Mecklenburg Schwerin, ‘Im- 
provements in v.lves, taps, or cocks.” 

2172. FREDERICK CHARLES PuILLip HorFMANN, Newgate-street, London, 
“Improvements in machines for crushing hard substances, for washing 
ores and minerels, and for separating earth and earthy matter from solid 
substances,”— Petitions recorded 2nd September, 1863. 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2179. Henrt Aprisn Bonnevitix, Porchester-terrace, Bayswater, London, 
“‘An improved mode of attaching horses to carriages or other vehicles 
and apparatus therefor.” —A communication from Jean Frangois Frederick, 
Beguin, Paris, — Deposited and recorded 3rd September, 1863. 

2180. Henrt ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“An improved machine for glossing and glazing all kinds of threads.”— 
A communication from Alfred Julien Thiriez, Edourd Julien Thiriez, and 
a — Julien Lhisiez, Paris. —Deposited and recorded 3rd Septem- 
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Patents on which the Stamp Duty of £50 has beon Paid. 

2184. Tuomas THorNTON, EpWin THORNTON, and Josken THORNTON, Elland, 
Yorkshire. Dated 10th September, 1860, 

2193. RoB xt Catvert Cuaruam, Walker, Northumberland.—Dated 11th 
September, 1860. 

2209. NATHAN THomPson, jun., Abbey Gardens, St. John’s Wood, Middlesex. 
— Dated 13th September, 1860. 

2202. FREDERIC ANTOINE NicoLas Frerpet, Paris —Dated 12th September, 


13860. 
— poe Musuet, Coleford, Gloucestershire. —Dated 14th September, 
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2207. JAMES WriGHt, Bridge-street, Blackfriars, London.—A communication. 
—Dated 13th September. 1860. 

2210, ARTHUR RaysForD. Manchester.—Dated 13th September, 1860. 

2247. James Murpocu Narimr, York-road, Lambeth, Surrey.—Dated 15th 
September, 1860. 

22:0. Maurice SAuTTER, Boulevart Montmartre, Paris.—A communication. 
—Dated 19th September, 1860. 

2344 Tuomas Brookes and Tuomas ADAMS, Birmingham.—Dated 27th 
September, 1860. 

2205, Ropert Hopeson Grarrix, Salford, Lancashire, and MaTHia8 PaRaF 
JavaL, Thann, France. -Dated 12th September, 1860. 

2225. JaMES Psrair, Rochdale, Lancashire.—Dated 14th September, 1960. 





Patents on which the Stamp Duty of £100 has been Paid. 
2126. Joun Mitnes and WiLtiaM THoMPson, Sutton Mill, Kildwick, York+ 
shire.—Dated 11th September, 1856. 
a Hitt, Chippenham Station.—Dated 13th September, 


2113. Jonn Tayuor, Spri Middlesex.—Dated 10th 
Gepteuber, 1nee » Spring Grove, Hounslow, e 
2142. EDWARD Green, Wakefeld, Yorkshire.—Dated 13th September, 1856. 





Erratum. 
No. 1968. For ‘‘Patrico” read “ Patricio.” 





Notices to Proceed. 

1098. WILLIAM GrixpLey Craia, Cannon-street, London, “ Improvements 
in feed ratus for steam boil-rs."—A communication from Michel 
Turck, Paris,— Petition recorded 1st May, 1863. 

1107. JOHN THOMAS OakLEY, and THOMAS OAKLEY, Grange-road, Bermondsey, 
“‘ Improvements in the construction of garden pumps, part of which said 
improvements are applicable to fire engines aud other hydraulic 
machines.”— Petition recorded 2nd May, 1863. 

1109. EpMunp RicHarp Soutusy, Wareham, Dorsetshire, “‘ Improvements 
in the extraction of scents from plants, flowers, and other odoriferous sub. 
stances.” 

1110, Joun Fortune, Morton, near Bingley, Yorkshire, ‘Improved means 
of joining or fastening together lace, blond, quilling, or similar materials,’ 
— Petitions recorded 4th May, 1863. 

1116. WittiaM WaLsH, Manchester, “Improvements in obtain’ and 
purifying oxalate of soda, which improvements are also applicable to the 
manufacture of oxalic acid.” 

1122, PETER BRADSHAW, Earls Barton Mills, Northampton, ‘‘ Improvements 
in mounting or hanging millstones for grinding grain and other sub. 
stances.” 

1123. JosepH Henry Knorr, Nelson-square, Blackfriars-road, Surrey, ‘Im 
provements in pumps.” 

1126. Samuri Beacu Cocuran, Fleming-road, Kennington, Surrey, ‘Im. 
provements in sewing i nd in d therewith.” 
— Petitions recorded ith May, 1863. 

1127. Tuomas Sa@ar and JouNn WILKINSON, Burnley, Lancashire, “ Certain 
improvements in power looms for weaving.” 

1131, SAMUEL DonsgiTHd MACKELLEN, Manchester, “‘ Certain improvements 
in watches and other time-ke. pers. 

1134. THoMas8 Bessizy, Symond’s-inn, London, ‘‘ Improvements in the 
construction of boxes or cases fur carrying and packing bottles.”"— Petitions 
recorded 6th May, 1863. 

1143. GEORGE Bower, St. Neots, Huntingdon, and ALExanpeR Dick, 
Alfred--treet, City-road, London, “ Improvements in the purification of 
gas ordinarily used in illuminating, and in the reduction of ores and 
smelting of metals by means of such gas so purified.” 

1145. Jonn Betrriper, Birmingham, “ Improvements in the ornamentation 
of papier maché or other japanned wares, wood, ivory, or other similar 
materials.” — Petitions recorded 7th May 1863. 

1149. PeTer Jog. Livsry, Manchester, ** Impr t pound steam 
engines.”— A communication from Levi Leight, St. Petersburg, Russia. 
1151. HENRY ScHoOoLtNne, North Side, Bethnal Green, Middlesex, *‘ Improve- 
ments in moulding or shaping lozenge paste or other p’astic materials,” 
1153. CuaRLes LLoyD BralTawalte and JosepH Hirst, Kendal, Westmore- 
land, * Impr ts in hinery for feeding slivers of wool and other 

mate: ial to carding engines.” 

1157. EvarisTé CHAMONIN Bokt, Lille, France, ‘* Improvements in tanning 
hides and skins."—A communication from Jean Baptiste Vanrymenont, 
Bruxelles, Belgium.—Petitions recorded 8th May, 1863. 

1164, James Norix, Glasgow, Lanarkshire. N.B., * Improvements in making 
moulds for casting, and in apparatus therefor.” 

1172. JAMES BURRELL, Back Church-lane, Whitechapel, London, ‘‘ Improves 
ments in machinery for cutting the teeth of bevelled w’.eels.” 

1174. James BurreL, Back Church-'an’, Whi echapel, London, “* Improve- 
ments in salinometers.”— Petitions recorded 9th May, 1863. 

1177. BENJAMIN HARGREAVES, Arden House, near Accrington, Lancashire, 
“Improvements in tiles for drainage or sanatory purposes.”—Petition 
recorded 11th May, 1863. 

1187. BexJamin DitLy, Birmingham, “ Improvements in the construction 
of ‘snap caps.’ or ‘nipple protectors,’ for fire-arms.”—Petition recorded 
12th May, 1863. 

1224, ALEXANDER MACMILLAN, King’s-road, Ball’s Pond-road, Islington, 
London, *‘ Improvements in buttons and in fastening buttons to gar- 
ments.”—Petition recorded 15th May, 1863. 

1231. RoBERT TaL£0T, Strand-on-the-Green, Chiswick, Middlesex, ‘‘ A folding 
rudder for steering barges in the river Thames or coastwise.” 

1234. Joun Titus Newton, Ystalyfera, near Swansea, * Improvements in 

hinery for planishing and rolling sheet metal.”—Petstions recorded 
loth May, 1863. 

1263. Joun CassELL, La Belle Sauvage Yard. Ludgate Hill, London, “Im- 
pr in the treat of mineral oils and hydrocarbons.”—A com- 
munication from Louis Martin, Paris, 

1270, WILLIAM WALKER, Manchester, ‘‘Certain improvements in looms for 
weaving.” 

1275, NATHANIEL JONES AMIES, Manchester, ‘‘ Certain improvements in the 
manufacture of elastic webbing.”—Petitions recorded 21st May, 1863. 

1288. WiLLiaM Epwar> Newron, Chancery-lane, London, * Improvements 
in the manufacture of waterproof fabrics.".—A communication from John 
Foster Greene, Warwick, Rhode Island, U.S. 

1289. Wittiam Epwakp Newton, Chancery-lane, London, “ Improved 
machinery for the manufacture of waterproof fabrics."—A communication 
from John Foster Greene, Warwick, Rhode Island, U.8.—Petitions recorded 
22nd May, 1863. 

1327. WiLLIAM Epwarp Newton, Chancery-lane, London, “Certain im- 
provements in machines for separating the fibre from the flesh of plants.” 
—A communication from Eduardo Juanes y Patrullo, New York, U.S.— 
Petition recorded 26th May, 1863. 

1369. ALFRED VINCENT NEwToN, Chancery-lane, London, “ An improved 
construction of marlinespike.”—A communication from Albin Warth, 
Stapleton, Richmond, New York, U.S.—Petition recorded 1st June, 1863. 

1448. Moritz HatscnEk, Lower Belgrave-place, London, ** An improved 
method of mashing.” —Petition recorded 11th June, 1863. 

1466. GeorGe Daviss, Serle-street, Lincoln’s-inn, London, ** Improvements 
in the currying and finishing of leather.” —A communication from Benja- 
min Head Lightfoot, Philadelphia, Pennsylvania, U.S.— Petition recorded 
12th June, 1863. 

1487. Isaac Gray Bass and WiLL1AM Bass, Broughton Little, Cumberland, 
“Improvements in the manufacture of nails and spikes.”—Petition 
recorded 13th June, 1863. 

1731. RoperT HawTnorn and Witt1aAM HawrtuHorn, Newcastle-upon-Tyne. 
“Improvements in the working of railways.”— Petition recorded 10th July, 

















1863. 

1791. NaTHaN Tuompson, Abbey Gardens, St. John’s Wood, Middlesex, 
*‘Improvements in boat building, and in hinery for shaping woed 
therefor."—Fetition record-d 19th July, 1863. 

1807. FreDeRIck JosepH Mavor, Park-street, Grosvenor-square, London, 
** Improvements in horse shoes.”—Petition recorded 18th July, 1863. 

1962. JouN THORNTON, JAMES THORNTON, ALBERT THORNTON, and WILLIAM 
‘THORNTON, Nottingham, “‘ Improvements in apparatus used for producing 
lo ped fabrics.”— Petition recorded 8th August, 1863. 

2059. Tuomas Howarp, Hyde, Cheshire, ‘‘Certain improvements in 

hinery for spinning cotton, flax, wool, silk, and other fibrous sub- 
stances.”—Petition recorded | 9th August, 1863. 

2072. WxLL1aM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of cartridges..—A communication from Albert Hook, 
New York, U.S.— Petition recorded 20th August, 1863. 

2087. Lovis EmiLe Constant Martin, Albion-street, Hyde Park, London, 
“ Improvements in apparatus for heatiug and purifying water.”—Petition 
recorded 22nd Avgust, 1863. 

2095. ANGE CAPELLO, Rue du Repentir, Marseilles, France, “An improved 
method of and apparatus for glazing morocco leather.”— Petition recorded 

* 24th August, 1863. 

2102. JouN WALTER FRiEnpD, F tle, Southampton, ‘ Imp its in 
the construction of gas meters, and in apparatus to be employed in connec- 
tion therewith for regulating the pressure and flow of gas to the same.”— 
Petition recorded 26th August, 1863. 

2144 Lovis Emite Constant Martin, Albion-street, Hyde Park, London, 
**Improvements in apparatus for generating steam and for generating 
gases to be used for heating steam boilers, or for other purposes.”— 
Petition recorded 29th August, 1863. 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the Week ending 
12th september, 1863. 





182, 4d. ; 186, 4d.; 188, 4d.; 202, 4d.; 207,4d.; 234, 4d.; 285, 44.; 
237, 6d.; 238, 4d. ; 241, 1s. 8d. ; 242 4b ; 243, lOd. ; 244, 4d. ; 245, 44.5; 
246, 10d. ; 247, 4d. ; 248, 10d. ; 249, 8d. ; 250, Is. 10d. ; 251, d. ; 252, 1s. 6d. ; 
263, Is. ld. ; 254, 1s. ; 255, Sd. ; 256, Is. 2d. ; 257, 1s. ; 258 10d. ; 259, Sd.; 
260, 10d. ; 261, 10d. ; 262, 84.; 263, 28. Qd.; 264, 8d. ; 265, Is. 2d.; 266, 4d. 5 
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282, 10d. ; 283, 4d. ; 284, 4d.; 285, 4d. ; 287, 4d. ; 289, 4d. ; 290, 4d. ; 291, 4d. 5 
202, 1s. 2d. ; 293, 4d. ; 294, 6d. ; 295, 10d. ; 296, 1s. 8d.; 297, 4d. ; 298, 4d. 5 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely nag =| One Penny). Sums = 
ceeding 5s. must be remitted by Post-office ler, made 
Port-ofe, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office. 
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n the late Tetecustional Exhibition, have 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from A’stracts prepared expressly for 
Tug ENGINERR, at the office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


389. J. F. Spencer, Newcastle-on-Tyne, ‘‘ Steam engines.” —Dated 13th Feb- 
rua 863. 


ry, 1863. 
This invention cannot be described without reference to the drawings. 


07. G. HAsELTINE, Southampton-buildings, Chancerv-lane, London, 
“Lever horse-power muchines.”—A communication.—Dated lith February, 
1863, 


The nature of this invention consists in a novel construction of the 
master wheel, and its arrangement in connection with the intermediate 
gear wheels ; in rotating the main shaft with only the stepping for its 
bearing ; in supporting the driver's seat on a standard that may be attached 
to or detached from the main shaft at the pleasure of the driver; in so con- 
structing the machine that the dust and other foreign substances are 
excluded without the use of a casing; and in connecting the band wheel 
shaft with the tumbling shaft in such a manner that both rotate in one 
direction at unequal rates of speed.— Not proceeded with. 

402. H. Demptnski, Paris, ‘‘A new motive apparatus and processes proper 
Sor giving to it a continuous motion and unlimited strength.”— Dated lith 
February, 1863. 

te invention ones be described without reference to the drawings.— 

Tot par 





Crass 2.—ITRANSPORT. 


Including Railwrys and Plant, Road-making, Steam Vessels, Ma- 
mg | and Fittings, Sailing Vessels, Boats, Carriages, Curts, Har- 
ness, fc. 


873, C. P. Carter. Kennington Hall, Kent, ‘‘ Pavements for roads, stiects, 
de." —Dated lath February, 1863. 

The inventor casis, moulds, or forms iron or similar hard metal into blocks 
or pieces of various shapes and sizes, and then places them together so as to 
form a road, consolidating the same with stone, concrete, or other material 
into a compact su: face, having, however, good fvothold for horses and other 
cattle. —Not proceeded with. 

874. R. SaunpeExs Croydon, Surrey, “‘ Pavements and floors."—Datel 11th 
February, 1863. 

This iuve.tion consists in using double angle iron, or iron or other 

hard metal, bent, rolled, or otherwise prepared, so as to forma trough or 

ptacle, which receptacle the p fills with wood or other material ; he 
prefers to make the surface of the wood to overlap the top edges of the metal ; 
or he can use the wood thus shaped without the trough or receptacle. He 
causes each of the troughs or receptacles, filled as aforesaid, to have spaces 
between them when laid down, in order to facilitate surface drainage ; or he 
places wood blocks or timvers together, connecting them by iron or metal 
connections, so as to form a mass or masses of pavement of « quable surface. 
Sometimes he places sleepers beneath the said troughs or receptacles filed as 
aforesaid ; or he uses brick work, swuue work, or cement in substivution 
for the sleepers. 


377. “. Humparys, Deptford,“ Apparatus for steering ships.” —Dated 11th 
February, 1863. 





For tne purposes of this invention the inventor employs hydraulic 
power, there being a cylinder and piston connected with the tiller, and 
giving motion thereto, the cylinder being supplicd with water or liquid, 
under pressure, from an lator or chamber, in which it is kept at a 
constant pressure, and into which the liquid is pumped by the eng:nes of 
the ship. So far the arrangement does not differ trom what has before 
been practised. According tu this invention, however, on the bridge of the 
vessel or other place from which it is desired to steer the ship, and at a dis- 
tance from the stee: ing cylinder, the inventor places a slide valve contained 
in a chamber, and this is connected with pipes, which are led away to each 
end of the distant cylinder. The valve chamber also communicates with the 
accumulator. The vaive is connected to the steering lever, and is moved 
by it, so that, when the steering lever is moved toward either side, it allows 
the water or fluid to flow from the accumulator to the steering cylinder, 
80 as to prod acorresponding motion of the rudder, When the valve 
allows the water or liquid to flow to the cylinder on one side of the piston, 
it aliows it to escape from the cylinder on the other side of the piston ; but, 
when the steering handle and valve are placed centrally, the liquid is locked 
in the cylinder and the rudder is held stationary, wherever it may have been 
placed. The two pipes are laid from the valve chamber to the steering 
cylinder, in a groove in ove of the deck planks, and the groove is covered 
with metal plate, so that the pipes may be out of the way of injury, and yet 
readily accessible ; and in the same grooved plank a rod is piaced, which 
moves with the rudder and actuates an indicator placed near the steers- 
man.—Not proceeded with. 

378. H. Wycuer.y, Oldbury, Worcester, ‘* Construction of and mode of 
applying wings or dirt screens over the wheels of carriages.”—Dated llth 
February, 1363. 

The pateutee claims the “ distinct ” use of auxiliary springs, secured to 
the axle, for supporting the wings or guards of carriages, in contradistinc- 
tion to their being supported or connected with the bodies of such car- 
riages. 

396. S. WuitTakEr, Haverstock-hill, London, “ Indicating the positions or 
conditions of railway signals and points.”—Dated 13th February, 1%65, 

This invention relates to mdicating the positions or conditions of railway 
signals and points. As applied toa lamp or night signal, with a view to 
indicating to the signal man at a distance wh ther the lamp continued to 
burn or not, it is proposed to place inside the lamp, in any position which 
will ensure its being heated by the same when burning, a piece of metal of 
any desired or convenient form, which will readily expand by the heat im- 

_parted to it. The expansion or contraction of this piece of metal is made 
to establish an electric contact, and complete a circuit from a bastery, 
through a galvanometer. Forexample,so long as the piece of metal is ex- 
panded by the heat, the current passes througn the galvanometer, and the 
consequent deflection of the neeule indicates tuat the lamp is burning ; but, 
should the light be-ome extinguished, the cooling of the piece vf metal and 
its contraction will break contact, and the circuit being interrupted the 
needle will returi to its original position, again indicating to the signalman 
that the light is no longer burniug. According vo another part of this inven- 
tion, itis proposed to connect :ailway points and crossings with a battery, 
and with suitable contact surfaces, so that, wheu the point is open or 
closed, as the ca-e may be, a circuit will be established through a galvano- 
meter, the needle of which will ind cate the posiiion of the points in conuec- 
tion therewith. The same arrangemen's for indicating the positions of the 
points are equally aplicable for indicating the position of the day signals, 

By providing an ordinary signal with proper contact points, and connect- 

ing such points by wires with a battery and galvanometer at an adjoining 

station or intermediate point, the setting of the first signal is instantly 
indicated by the needle to ihe signalman of the second signal. 

401. J. S. Gisporne, Birkenhead, and W., Simpson, Liverpool, ‘* Rendering 
ships’ ant other compasses insensible to local attraction."—Dated 14th 
February, 1363. 

This invention consists in passing a current of electricity from an ordi- 
nary battery through a coil of insulated copper wire wound around a 
holiow, conical, or isphervidal I box, ur wound around a hollow, 
conical, or semispheroidal shaped dish encircling the compass box. In 
either of these arrangements the magnetic needle rests on a centre pin, or, 
when there are more than one, they are secured to the card or other part 
which rests on the pin in any usual way at a short distance below a straight 
line drawn horizontally across the upper termination of the said coil, and 
below the mouth or termination of the conical or semispheroidal shaped box 
or dish, the leading features of construction of compasses at present in use 
being retained. 

407. T. TuoRNE, Southsea, “ Apparatus for disengaging ships’ boats.” ~Dated 
14th February, 1563. 
is invention is carried out in the following manner :—To the keel of 

the boat two societs are firmly bolted, and into these sockets are passed 

the lower ends of two suspending rods, the enis being formed with lous 
slots, and the sockets provided with boits passing through the slots, in such 

&manner as ty allow of the suspending rods having a certain amount of 

Vertical motion in the sockets, but not of their beiug withdrawn entirely. 

At the upper end of each suspe..ding rod is a slip hook, which is kept 

closed by a guard link attached by a rod to the socket, and sliding on the 

suspending rod. The boat is supported by passing two hooks attached to 
two blocks (running in tue bight of the davit tackle falls) into the slip hooks 
at the upper ends of the two suspending 10ds. The stem and stern of the boat 
are supported by means of links or ruds connecting them respectively to 
the slip hooks. When the buat is hanging at the davits, the suspending rods 
are heid fast in the sockets by means of two locking bolts, both connected 
to one rod, the end of which is attached toa lever, in the stern or other 
convenient part of the boat. Wher. the boat is lowered into the water, upon 
pulling this lever both bolts are simultaneously withdrawn, when the sus- 

ing rods slide in the sockets just sufficient to draw the guard links off 
the of the slip hooks, thus instantaneously disengaging the boat from 
the falis at both ends.—WNot proceeded with. 

416. C. D. Apzn, S pton-buildings, Chancery-lane, “ An im- 

ue ibus.”—A c icatwon.—Dated 14th February, 1863. 
ie patentee claims the construction of umnibuses having a double budy 
or two compartments side by side, and carried by two sets of three wheels, 
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one of each set being of a large diameter and placed centrally so as te run 
in grooves forme | be:ween the two compartments. 
423. S. W. CLoven, Stannin ley, Yorkshire, “ Signalling on railways.”"— 
Dated 16th February, 1863. 
This invention consists, First, in the combination of a signal light or 
lights with apparatus to be worked by the passing of an engine or train 


over the rails of a railway, whereby the cover or covers will be withdrawn | 


from a lamp or lamps, and allow the same to be displayed to view by the 
pressure of the engine or train on a piece of metal let into a re ess furmed 
in the rail. For this purpose a recess is formed in the rail at the required 
di-tance from the posts carrying the lights, and a piece of metal inserted in 
the said recess, such piece of metal be.ng caused by its depression to act on 
a lever or levers with which it is connected, and to which is also connected 
a chain, wire, rope, or rod and pulleys, communicating with a rod connected 
to the cover of the lamp by means of a lever working on a fulcrum, which 
may be fixed to the lamp-post or be otherwise fixed. The lamp covers are 
caused to de-cend again over the lights when the display of the signal is no 
longer necessary by means of bell cranks and wires connected with a lever 
also connected to a plate let into a recess in the rail (similar to that before 
described), and placed near the la-t lamp of a series. ‘The engine or train 
passing over this last plate or piece of metal causes the rod to which the 
covers are connected to be acted upon in a vertical direction, and there»y 
to draw the covers again over the lights. For day signals an arm is used 
working on a fulcrum, such arm being acted upon by a projection or tappet 
fixed by preference to the cover. This arm is raised to a horizontal position 
by the same mechanism which causes the covers to ascend and descend. 
Secondly, the invention consists in the adaptation and application to rail- 
way carriages of lamps fixed either in the roof or to the side or sides 
thereof, so as to be capable of displaying a signal light by the removal of a 
cover from the lamps. The cover in this case is removed as required by 
means of a rope or cord connected to one end of a lever, the other end of 
which is connected to the cover, such rope or cord being attached toa crank 
shaft running the whole length of the carriage, intended to be pulled by 
SS when required, Also, instead of a iamp or lamps, an arm may 
e caused by similar means to project from the carriage fur day signals, this 
arm being conuected with the crank shaft above named. 
429. W. C. Forp, Brooklyn, New York, ‘ Paddle-wheels."—Dated \7th Feb- 
ruary, 1863. 

In carrying out this invention the inventor makes use of a wheel with 
arms and rinzs, in any usual manner, but instead of all the buckets being 
equidistant from the centre he places them in three ranges, so that exch 
alvernate arm carries two buckets, while each intermediate arm carries one 
bucket midway, or nearly so, of the other two, in order that it may act 
against the water that pa ses between the two preceding buckets. He also 
makes the buckets of a prismatic form, in order that they may shed off the 
water more quickly as tuey rise, and also that their action in the water 
shail be tnat of an inclined plane fore ng the water away from the whee’, 
and making it more dense for the piddies to act against, instead of rising 
within the wheel in a foam, as heretofore. He also makes the same pris- 
matic buckets of sheet metal, with an armhole for access in making repairs, 
and th- sheet metal ends of these prismatic buckets are made with flanges, 
by which the buckets are secured in place. —Not proceeded with. 





Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
361. J. Crosby, Audenshaw, Lancashire and J. 3. Situ, Bury, Lancashire, 

* Carding engines.” —Dated luth Febru cry, 183. 

This invention cannot be described wi hout reference to the drawings. 

866. J. F. Borrom, Nottingham, “ Apparatus for dressing lace and other 
Sabrics.”— Dated 10th February, «63 

Tuis invention consi-ts in suvstituting for the ordinary frame endless 
bands, straps, or chains, with pins as the means of holding the fabric to be 
dres-ed by giving siieway tension to it. Such bands, siraps, or chains are 
supported and guided in moving along the opposite sides of the apparatus, 
while at the ends of the apparatus they pass over suitable guide pulleys or 
rol.ers, so that, having passed v.er the pulleys or rollers of one end, they 
pass underneath to the »pposi:e end ; and they may be of lengths adajted to 
the longest iength of fabric required to be treated. And the fabric, in place 
of moving to aud fro, will be constantly movi. g in one direction, 

367. W. Wuitaker and W. Toneus, Bradford, “ Apparatus and processes 
Sor steep na, boiling, washing, bleaching, and dyeing fibrous materials.” — 
Dated 10th February, 1863. 

When operating upou nbrou, materials or slivers, slubbings, rovings,or yarns, 
the materials to be operated upon are tirst laid in stricks or hanksin trays having 
perforated gauze, lattice work, or canvas bottoms, or otherwise formed so 
that they will support the materials laid in them, and allow of the free cir- 
culation of the operating liquid through them, These trays are also 
furnished with wood, metal, or other partitions, perforated or plain. The 
patentees also find it desirable to furnish these trays with spikes or pins, 
A series of such trays, filled with fibrous material or slivers, slubbings, 
rovings, or yarns of the same, are thea placed in a skeleton frame or cage; 
and aiter the frame has been filled with trays, it is found de-irabie to-ecure 
them tightly in the frame by screws or other means. The frame, filled with 
the materials to be operated upon, is then raised, carried over and lowered 
into the stee,ing, bviling, washing, bleaching, or dyeing apparatus, by 
means of a travelling crane or other lifting apparstus. The steeping, 
boiling, washiag, bleaching, or dycing apparatus is constructed in the fol- 
lowing manner :—Withiu a vessel or tank, coutaining the liquid intend d 
to operate on the material, is arranged a framework, to which an up-and- 
down motion is communicated, and this framework supports a casmg 
within the tank, but open at the bot:om, a space being left betweeu the 
casing and the vessel or tak; but the casing is so constructed that the 
trays (containing the material to be operated upon with the frame in which 
they are placed) fit wituin it, and when secured therein by screws or other 
means, move up and down wih it, thus avwiding any friction of the trays 
and skeleton frame against the sides of the tank. The steeping, boiling, 
washing, bleaching or dyeing liquid contained in the vessel or tank may 
be heated or maintained at any desired temperature by any of the well- 
known methods, anu in order to maintain a constant circulation of the 
liquid amongst the material. under operation, the casing, above described, 
is caused to carry vaivea, which close the space between it and the outer 
vessel or tank when ii is moving in one direction, and leave the space open 
for the passage of the liquid when the casing is moving in the 
other direction ; the obstruction offered by the trays filled with 
the materials under operation causing the liquid to run freely between 
the casing and the outer vessel or tank wuen moving in one direc- 
tion, but the closing of the valves, when moving in the other direction, 
causing the liquid which has passed between the casing and the vessel or tank 
tu press awong and through the waterials under operation, thus maiutain- 
ing a constant circulation of the Lquid through the whole mass of the 
materials under operation. In order to facilitate the lowering of the frame 
and trays, with their contents, in the ves-el or tank, and raising the same 
out of the tank when the operation is completed, the patentee, prefer to 
give motion to the framework and casing within the vessel or tauk from 
below. ‘This may be accompiished by means of a rod, pas-ing through a 
stuffins-box in the bottom of the vessel or tank ; but it is preferred to 
attach the upper part of the frasework (to which the casing is hxed). where 
it rises above the vessel or tank, to frames or rods moving in slides attached 
to the sides of the vessel or tank, and connected toge:her below by a cross- 
bar or frame, to which an up and-down motion may be communicated by 
means of a crank or other means ; but it is preferred to arrange two or more 
vessels or tanks side by side, aud give the requisite motion by means of a 
rocking shaft and beams, which will coumunicate their motivn to any 
desirab e number of frames,moving up when the other set moves down, and 
the reverse, 

375. W. SyMInaTON, Glasgow, “ Improvements in weaving, and in apparatus 
therefor.” —Dated 11th February, 1863. 

The patentee claims using a swgie leaf of heddles or healds in combination 
with jacquard harness, or o.\her equivalent means, in the weaving of muslin 
or leno curtains, or similar fabrics. 

380. E. Kemp, J. Neeouam and O. Ropisson, Ashton-under-Lyne, * Self- 
acting mules for spinning.” —Dated 12th February, 1863. 

This invention is designed to dispense with and supersede the use of the 
sector, as hitherto employed in males to actuate the fallers, and consists in 
a novel arrangement ani combination of apperatus, Upon the inclined 
surface of the copping rail a small bow! rans, which is attached by means 
of a stud or bracket to one end of a lever having its fulerum on the 
framing of the spindle carriage, the opposite end also being furnished witn 
an adjustable bowl which comes beneath and presses against a proj-ction 
attached to a vertical lever c nnected with the fuller shaft, such pressure 
being caused by the action of the first bowl on the inciived surface of the 
copping rail as the mule cirriage runs in. While the fallers are guiding 
the yarn and shaping the cop the adjustable bow! is retained under the said 
projection, thereby affording steadiness and certainty of action to the 
faliers, the release of such bow! being effected by means of a horizontal bar 
sliding in bearings on the top of the spindle carriaze, such bar being in a 
line with the lower end of the vertical lever, and so arrang:d that, wnen the 
carriage runs in, it shall dispiace the vertical lever, and thereby allow the 
fallers to rise, placing them aga‘n in position for action.—Not proceeded with. 
390. J. Ropertson, Dumbarton, N.B.,* P, inting woven fabrics by bloces.”"—Dated 

13th February, 1563. 

This invention cannot be described without reference to the drawings. 

392. W. Ropertson, Manchester, ** Machines for spinning and doubling.” — 
Dated 13th February, 1863. 

This invention cannot be described without reference to the drawings. 
393. G. Wrieuey and S. Morris, Dukinfleld, “ Machines for spinning and 

doubling.’ —Dated 13th February, 

This invention cannot be described 
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without reference to the drawings. 








98. R. Baeuuey, Blackvura, “‘ Creels for warping machines, &c.” — Dated 
14th February, 1863. 

The nature of this invention consists in making the bushes of creels of box 
or other hard wood, with a lot in which the ~pindle or bobbin peg revolves, 
and with a back to prevent the spinale or bobbin peg from moving endwise. 
These bushes are let into and secured to the uprights of the creei in the same 
manuer as the g ass bushes here.ofore employed.—Not with. 

410. J. and H. Higoins, Sulford, “Carding engines.”"—Dated 14th February, 
863. 

The patentee claims, First, separating the impurities from the strippings 
of working rollers of carding engines, and conveying the cleaned material 
again to the main cylinder; Secondly, the application of a knife or blade, 
or a series of knives or blades, as described, to the clearers of working 
rollers of carding engines, for the purpose of conveying the impurities 
detached from such cleaners to the “ licker-in,” or to a roller where they 
are collected on its surface; Thirdly, the mode described of driving the 
coiler shaft, and the employment of a strap, which is shifved on to a loose 
pulley wheu the coiler shaft is required to be stopped ; Fourthly, the appli- 
catiou of a second bearing to the brackets or stands of griuding rollers, for 
the purpose set forth ; Fifthly, attaching cylinders or rollers to their ends, 
by contraction of the metal consequent upon cooling. 


Cuiass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, §e. 
381. A. Morton, Arbroath, Forfarshire, Lawn-mowing machines."—Dated 
12th February, i863. 

This inveution relates to improvements in lawn-mowing machines, and 
consi-ts, First, in the arrangement of the driving gear. For this purpose 
the inventor fixes on, or casts in a piece with, the side frame of machinesan 
internal toothed circle, which works a small pinion mounted on the crank 
pin of a crank mounted ou and revolving with the main axle of the 
machine, which crank piuion is thrown out or into gear by a sliding clutch 
in the usual way, This crank and pinion again takes into a second pinion 
mounted loose on the main axle outside tue framing. Of a piece with or 
tixed to this pinion is a larger spur wheel, which takes into an intermediate 
stad wheel, transwitting the motion to a pinion fixed on the axis of the 
revolving cutters. By this arrangement of the gearing a high speed is 
obtained ia the cutter, with a simpre and compact arrangement of the gear- 
ing. The Second part of the invention consists in the use of india-rabber, 
gutta-percha, leather, or any other suitable substance or composition, as a 
material for the formation of the toothed gearing or surface communicating 
the motion, which it transmits without noise.—Not proceeded with, 


424. W. NaLpER, Wantage, Berks, ** Rotary screens."—Dated 16th February, 
18.3. 


This invention relates, First, to an improved construction of rotary 
inclined screen, whether of a cylindrical or polygonal section, and consists 
in the introduction into the interior of the screen of a metal or other 
cylinder or dram, exteuding either entirely or partly along the length of 
the screen. This internal cylinder or drum is carried by the spindle of the 
screen, and revolves with it; it is closed at its upper eud, and is of smaller 
diamcter tuan the interior of the screen, so as to leave an annular space of 
convenient width between it and the screen, to allow of the passage of the 
corn or other substances to be screened. The object of this internal 
cylinder or dram is to prevent the corn or other suvstances from being 
unduly agitated by the rotation of the screen, and to keep it duwn upon 
the screening surface. It 1s adjustable on the spindle, so as to be ble 
of being shitted to any desired portion of the length of the screen, The 
Second part of the invention relates to certain peculiar constructions, 
arrangements, and inativus of hinery or apparatus for manufac- 
turing cylindrical vr polygoual rotary screens of wire ot any section, or other 
suitable material, whereby conside:abie economy in their manufacture is 
obtained, with a better aud more and more perfec. article, 

J. Len, Leicester, * Ploug»s and harrows.”"—Dated \7th Febuary, 1868. 
tis mvention co..sists, First, in jorming the handles and beams of 
ploughs of wrought iron gas tubin; or pipin.,suchasisat present commonly 
used by gas fitters, the object bemy to les-en (he weight of ploughs, with- 
out lessening the strength aad durability thereof. ‘Thuis inventiou consists, 
Secondiy, in forming narrows of gas tubtcg, airanced in four or more 
separate squares, eacu connected at the centres of their inner sides by jinks, 
aud inimparting to the said squares a side movement,—Not proceeded with, 











Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and Mouse Fittings, Warming, Ventilating, gc. 


409. A. J. Fraser, Water-lane, London, ** Window furniture or fastenings.” 
—Dated Lith Febuary, 1263. 

This invention cousist, of a metal or other suitable ratchet toothed rack, 
which the inventor applies to the iuside of the window frame ; this extends 
frum top to boitum of the sash, one for each sash. This rack has its 
ratchet teeth so disposed thit th» horizontal part of each tooth is above. 
On the window sa-h he applies a spring bolt, which is so fi ed as to abut its 
end against the rack, aud by the pressure of its spring is kept up thereto, 
and is at the same time free to recede. The effect of this boit is, that on 
raising the sash, the bolt slips over the inclined faces of the teeth, freely 
catching at each one, anu preventing the sash again descending from any 
intermediate d.stance to W.ich it may be raived, or at the full height. 
Thus, m opening a window, it is simply necessary to lift the window to the 
required height. If it be de-ived to lower the window it is simply 
necessary to withdraw the bu.t from contact with the rack teeth, aud lower 
it down when closed ; @ hole is provided in the rack at that pvint vo receive 
the end of the spring bolt, which shoots into such hole, and prevents the 
window from be ng again raised until the bolt is withdrawn, which, of 
course, can only ve done from the inside. If it be deswed to fix the 
window sash open a few inches, so that it cannot be further opened from 
the outside, he ad-is an ‘ther boit at the top of the -ash, which is shot into 
one of several holes which receive it, and secure the window sash at the 
hei_ht desir.d. The advantuge of this mode of fixing and supporting 
window sashe» are—that the window cannot be opened from the outside, 
and that the counter-Lalance weights and boxes may be dispensed with for 
o d nary windows. For very heavy savhes the inventor prefers that they 
should be partially counterbalanced. Instead of mounting the bolt on tne 
sash, and the ratchet teeth on the framing, he sometimes reverses these 
positions, fixing the ratchet teeth on the sash ; in which case the position 
of the teeth will be arrested. In this case the whole apparatus nay be 
hidden from view, the ratchet teeth be sunk into the sash, and the spring 
bolt within the lming of the window framing, it being actuated by hand by 
means of a hanule or knob turned wm the manner of a door, and this may 
further be operated by a key instead of a handie, in order that it may be 
lucked, or the bolt may be jocked by a key being used in addition to the 
said knob or haudie,—Not proce ded with, 


413. J. H. Jounsonx, Livcola's-innflelds, London, *‘ Wrought iron case- 
ments.”"—A communication,— Dated '4th Feb. wary, 1803, 

In carrying out this invention, as applied to a French casement, the 
two side frames are rolled of an angled form, and have strips of wood 
secured to them which fill in the aperture in the masoury to which they 
are to be applied. The bottom of the sash frame consists of a bar 
curving outwards, so as to carry off the rain, and is secured at each end to 
the side frames by rivets, a similar mode of attachment being employed in 
securing Une euds of the top part of the frame, which is in the form of a flat 
bar, having a raised rib or web rolled thereon near its lower edge on the 
inner side. Each sash is hinged tv the frame by having tubular sockets 
screwed thereto, which drop iuto hinge pins in the frame, a hinged piece 
capable of being turned up when required serving to lock the sockets dowa 
upou the pins, or to release them when the sash is to be lifted off its hinges. 
The bottom bar of the sash is connected with the vertical bars by a 
murtice and tenon joint, and asomewhat similar plan is adopted m the upper 
bar, which plan is also used for the intermediate bars. The bottom bar 
curves outwards so as to throw off ube rain, and a flat grooved bar is 
rivetted to it, which closes against and interlocks in the bottom bar of the 
window frame,a stip of india-rubber being interposed to keep the sash 
weather-tight. The outer edges of the vertical sash bars are rebated so as 
to close over two faces of the side bars uf the frame, and the two adjoining 
vertical sash bars are bevelied in order to fit accurately togeth+r when the 
casement is closed. A longitudinal groove or channel is made in one of 
these bars, invo which a strip of india-rubber is inserted, for the purpose 
hereinbefore described, a corresponding rib and groove on the opposite bar 
locking into and bearing upon the india rubber in the groove of the bar 
last referred t». The window frame is kept closed by an espagniolette or 
French casement fastening, the rod of which is fitted to the sash frame by 
means of two hinges let into the frame. Itis provided at the top ant bottom 
witha book, which hooks, when closed, engage into corresponding notches in 
pieces attached to the opposite sash, ‘through the centre of the rod is 
passed the spindle or axis of the handle, on the end of which is fitted a 
jateh which, when the handle is in a vertical position, presses upon the 
vertical bar of the opposite sash, and thereby causes the two sashes to bear 
throughout their entire length against the sash frames. 


———_— 


Ciass 6.—FIRE-ARMS. 
Iucluding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
362. T. Hitt, Hampton House, Great Warley, “ Arrangements employed for 
the protection of markers at rule butts."—Dated 10th February, ‘ 
This invention has for its object the better protection of the markers 
when engaged at rifle butts or targets, in combination with the means 
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ployed of indicating the score, and position of the shot mark upon the 
target, whilst the marker is in the act of wiping out the same, for which 
latter purpose letters patent were granted to the present patentee, dated 
July 12th, 1462 (No. 2007), in connection with pits of improved construction 
sunk in front of the target for the protection of the marker. The present 
improvements are applicable to rifle butts or targets where mantlets or 
shields are employed for the protection of the markers, the mantlet or 
shield being placed close to the target, and so arranged and constructed 
that the marker can readily see where the target is struck, and then, by 
means of the brush and signal combined, wipe out the shot mark, and at 
the same time indicate its position to those at a distance without exposing 
hiw+elf to danger. For this purpose a mantlet is erected on one side of the 
target of any suitable shot-proof materials, the side or edge nearest the 
target being formed with a wing or wings placed at an angle inwards 
towards the marker, and having a small window protected with strong plate 
glass, and, if necessary, covered with wire gauze or other suitable material, 
through which the marker can readily see the face of the target. Near to 
the edge of the target a splash-board is placed, and between the wing of 
the mantlet and this board a narrow space is left, so that the marker, 
whilst looking through the window or opening for the sight, can pass the 
combined brush and signal through the space, and thus readily wipe out 
the shot mark, and at the same time indicate its position upon the target 
in the manner described in the specitication of the former patent before 
referred to, but in which arrangement the marker is protected by a pit that 
is sunk in front of the target. 
406. J. H. Waisu, Kensington, “ Breech-loading fire-arms.”—Dated 14th 

February, 1°63. 

This invention consists in a mode of opening and closing the breech 
without depressing the barrel, or thrusting it forwards, and yet allowing 
the cartridge to be pushed in straight from behind, aid in the adaptation 
of a cartridge extracting power, quite independent of the barrel, and not, 
therefore, weakening the latter by cutting a slot therein, as is the case with 
ordinary extractors, The novelty in the cartridge case consists in clothing 
it with a thin layer of paper, silk, or other fibrous material, attached by a 
new compound, and in the peculiar arrangement of the nipple cover. The 
attach t of the h to the striking pin is also carried out in a novel 
matner, so as to draw back the pin without impeding the full blow of the 
hammer,.—Not proceeded with, 

411. F. E. WALKER, Waterloo-road, London, ‘* Breech-loading fire-arms.”— 
Dated 14th February, 1863, 

This invention relates to anew construction and arrangement of the 
bre: ch or action, and to a new and improved method of locking and opening 
the barrels of breech-loading guns with which the cartridges known as the 
** Lefaucheux " cartridges are used. The improvement in the body of the 
action is such that the metal portions are so arranged and placed that the 

unlocks employed therewith may be of the bar pattern, “ jointed” or 

tted to the barrels and false breech as in the muzzle-loading gun. The 
action is let into the stock, leaving the wood on each side, sv that the 
locks may be let into the wood, also as in an ordinary muzzle-loading gun. 
The locking part consists of a steel tumbler carried by a pin which passes 
through the body of the action, and the said tumbler has a lever or handle 
attached thereto, which, when the gun is closed, partly covers the guard of 
the gun, and by means of this lever giving motion to the tumbler the barrels 
are opened or closed. A link connects the lever and the barrels in such 
manner that, by moving the lever forwards or backwards, the barrels are 
opened or closed, and when the lever is moved into position with the guard 
the gun is locked securely, and in a moresimple manner than by the means 
heretofore employed for this purpose, A safety is employed in combination 
with the parts previously described, whereby the triggers are firmly 
locked when the lever and tumbler are out of position, the stop or bolt of 
the safety being moved back when the lever is moved fully into position 
again over the guard, A spiing catch or other simple fastening may be 
mn a to secure the lever to the guard, or otherwise, when the parts are 
closed, 








CLass 7.—FURNITURE AND CLOTHING. 


Including any are Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


S. M. Innes, Millbrook, Hampshire, “ Pianofortes.” — Dated 13th 
February, 1363. 

This invention consists in constructing pianofortes so that by their 
mechanism they will enable performers to play any piece of music written in 
any key of sharps or flats, as if it were written in any lesser number of 
sharps or flats, or even in the key of C, the actual key not being changed, 
but, by the employment of stops a change takes place, and all, or as many 
asare required, of the notes of the black keys are produced by the white 
oues, or natural keys, and the accidentals (if any) in keys from ‘one to five 
flats, and one to tive sharps, can be produced by striking the half note below 
for flats and above for sharps, the naturals being played in flat keys as a 
flat, in sharp keys as a sharp, accidental sharps and flats as usual. For 
keys of seven flats and seven sharps the key-board is moved up half a tone 
for sharps, and down half a tone for flats, the accidental naturals being 
played on the half note above in flats, and the half note below in sharps. 
For keys of six flats and six sharps the key board is moved as for seven 
flats and seven sharps, and the seventh flat is made natural by pulling outa 
sharp stop, and the seventh sharp likewise by pulling out a flat stop. 
Also a movabie key-board is used which can be shifted at pleasure (to use 
with or without the aforesaid), raising or lowering, as desired, the pitch of 
the music to be played to suit the pitch of instruments and voices, 

00. W. ©. Paut and A. T. Suore, Queen’s-road, Bayswater, “ Spring mat- 
tresses.” - Dated 14th February, 1863. 

For the purposes of this invention, in constructing a mattress or like 
articles of furniture, two separate frames made of wood, metal, or other 
suitable material, of proper strength, are used and placed one over the 
other, On the bottom of one of these frames is placed a series of laths, 
made of deal or other suitable material, reaching from side to side of the 
frame, and placed at regular distances from each other, for the purpose of 
fastening and supperting the spiral springs used in making spring 
lwattresses, and which are fastened to the laths by strong wire stapies. The 
spiral springs to be used may be of three different sizes, the largest at the 
head, the medium in the middle, and the smallest at the foot of the mat- 
tress; the springs are arranged in these positions for the better and more 
casily sustaining the weight of the occupants, The upper frame is to be of 
the same size and shape as the bottom one, and placed over the bottom one, 
Jeaving about seven inches space at the head and about five inches at the 
foot, The tops of the spiral springs are all securely fast: ned to the upper 
frame by strong and suitable cords, drawn from side to side of the frame, 
and tied on two sides of eac': spring over which it passes. The same is also 
done from head to foot, and may be also diagonally from corner to corner ; 
the whole, when tied in this way, forming eight distinct and separate knots 
on each spring, and ther. by firmly fastening all the springs in their proper 
positions to the upper frame. To keep this frame from turning over on 
either side strong webbing is fixed on the corners of the top frame, and 
drawn down in the middle, and fastened to the ceutre of the bottom frame 
oneach side and end. The top frame and springs are then covered over 
with strong canvas, and tacked firmly to the frame, forming an even surface 
to receive the stuffing, which is to consist of hair, wool, cotton, or any 
other article usually adapted for the purpose, and is finally completed by an 
outside covering of ticking, or other suitable material, drawn evenly and 
tightly over the stuffing, and tacked to the outside edge of both top and 
bottom frame, and also tufted, or otherwise, as may be required or found 
necesary, For the purpose of raising the head of the mattress, and giving 
it a greater inclination, two leather straps and buckles are placed one at 
cach side near the foot, so as to draw the two frames togethe ’, thereby 
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giving the inclination best suited to the occupant, being particularly adapted 
for invalids. : 


CLass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


371. J. Duckwortu, Pilkington, mar Manchester, ** Manufacture of paper.” 
— Dated 11th February, 1863. 

This invention cousists in mixing with the fbrous pulp commonly used 
in paper-making a suitable proportion of a gray or slate coloured mineral, 
found principally in the coal mines of Lancashire and other parts of Great 

Syitain, generally covering the seams of coal. The said mineral is princi- 
pally composed of alumina, common clay, and shale, and is ground or 
pulped in any suitable manner. By this admixture the paper is made 
cleaper, of finer quality, and more susceptible of glaze than by the ordi- 
nary modes employed, and also forms various shades of colour without the 
aid of other colouring matters. 

G. H. Birkpeck, Southampton-buildings, Chancery-lane, London, 
“ Separating or extracting silver or other metals from lead.”—A com- | 
munication,— Dated 13th February, 1863. | 

This invention refers to a former patent, dated 23rd October, 1801 (No. | 
2 643). The employment of a bath of sulphuric acid, the inventor states, is 
preferable to that of muriatic acid, because of the formation of chloride of 
silver, which is difficult to decompose by hurt without loss. The bath of 
sulphuric acid on the other hand gives place to water charged with sulphate 
of zinc, and gives it up ata profit on the cost of the process in case of any 
demand in the locality for this sulphate. In the absence of such demand, 
it can be converted into oxide of zine if it is more marketable. The 
Second part of these improvements relates to the y of zine yed, 
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and consists in restoring to the desilvering boiler for the subsequent opera- 
that is to say—lead suscepti- 





tions a certain quantity of zinc-bearing lead, 


ble, on account of its small proportion of silver and its great proportion of 

zine, to take up a part of the silver or lead of the said boiler. 

395. J. A. SCHLUMBERGER, Golden-square, London,“ Treating coal tar dead 
oils.”—A communication.— Dated 13th February, 1863. 

The object of this invention is to effect an economy in the manufacture of 
phenic or carbolic acid from dead oils, or thick heavy oils obtained from 
coaltar. To this end it is proposed to substitute lime for the potash or 
caustic soda which has been generally used for separating the said phenic 
acid from dead oils. 

412. J. MorGan, Dublin, “ Embalming and preserving from decay human 
Lodies, dc." —Dated 14th February, 1863. ‘ ; 

This invention consists in introducing into animal bodies preservative 
fluids by means of the natural channels of the circulation, whereby struc- 
tures are permeated by the fluids, whether for preservation, for the 
purpose merely of embalment, as in the case of human bodies, where 
poisonous solutions may be used for the purpose of the dissecting room, or 

reservation in sealed cases of glass or other material, in place of coffins, to 
S kept in mausoleums, vaults, or otherwise. It further consists in preserv- 
ing, curing, or preparing animal bodies intended to be used for food, such 
as beef, swine, and all the mammalia and birds (as well as the lower animals 
in some instances), by impregnating their bodies with salt, salt and salt- 
petre, salt and muriate of ammonia, or other salts, sugar, treacle, 
or materials for preservative flavouring, colouring, medicating, and other 
purposes. The patentee proposes by this process to cure and preserve not 
only the bodies, but the hides of animals where it is desired. 

428, W. T. Diss, Hull,“ Brewing.”— Dated 17th February, 1863. 

Hitherto it has been the practice, in that part of the operation of brewing 

known as mashing, to use the malt at a temperature as low as that of the 

ding at phere, and for the purpose of obtaining the malt cool, 
where fresh malt has been used, it has been allowed to remain some time 
after the malting to become cool. Now the inventor has discovered that 
better effects are obtained by using the malt at a temperature of from 80 to 
120 deg. Fah. ; and this invertion consists in the employment of malt, for 
the purposes of mashing, raised to a temperature of from 80 to 120 deg. 
Fah. He prefers, for the purpose of the invention, to erect a drying or 
heating kiln adjacent to the mash tun, and, having raised the malt to the 
required temperature as above named, he passes it through rollers, to be 
crushed directly into the mash tun.—Not proceeded with. 








CLass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 


289. W. DrumMmonp, Bank England, “ Apparatus for stopping the 
supply of gas to burners when the light is put out.” —Dated 31st January, 
1863. 


For the purposes of this invention a continued supply of gas is made to 
depend on the heat of the burner, or of part of the apparatus by which 
the supply of gas is governed, and such heat is caused to act on the valve 
of the instrument by which the supply of gas is allowed or prevented by 
means of expanding air, or it may be gas confined within a suitable 
chamber or space contiguous to the burner ; or like arrangements may be 
made on the supply pipe contiguous to the main, or in any convenient posi- 
tion. It is preferred, in all cases, to employ an inverted cup or hollow 
vessel with its inverted end dipping in quicksilver, so as to enclose a 
quantity of air, so that, when the gas flowing through a burner has been 
lighted for a short time, and the air expanded, the inverted vessel will be 
raised, and, by its being raised, will keep open the supply passage leading 
to the burner; but should the lighted gas be put out the cooling of the 
air will allow the inverted vessel to descend, and thus close, or be the cause 
of closing the supply passage.— Not proceeded with. 

290. W. A. LyTTLE, Hammersmith, “‘ Improvements emnected with cigars 
and other tobacco-smoking appliances.”—Dated 31st January, 1863. 

This invention is carried out as follows:—First, the inventor prepares a 
conical or other shaped tube of paper, tobacco leaf, or other suitable sub- 
stance, and filis it with a filtering material. Into one end of this tube he 
inserts the “ butt” or mouth end of the cigar, attaching it in that position 
by gumming or otherwise, securely binding it previously to its sale ; or he 
prepares the filtering tube so as to be saleable and portable as a separate 
article attachable to the cigar by the person about to use it. In the latter 
case the inner surface of the end of the tube intended to receive the cigar 
might be coated with adhesive matter, so that by wetting the end of the 
cigar it may adhere on insertion. Secondly, as a filtering material he uses 
charcoal powder, cotton, wool, flax, hemp, or any other suitable powdered 
or fibrous material, or simply a roll or strips of a suitable kind of cloth or 
coarse paper. These materials may be used separately or combined, and 
may if desired be impregnated with perfume and with chemicals possessing 
affinity for the empyreumatic impurities of the tobacco smoke.—NVot pro- 
ceeded with. 

306. T. L. Jacons, Burton-on-Trent, 
February, 1863. 

This inventi n consists in filling or nearly filling the casks with water, 
and then introducing steam or air under pressure into the water, so that 
the latter may be put in a state of ebullition. 

291. E. B. Witsos, Purliament-strect, Westminster, ‘ Supplying air, gases 
steam, or fluids to iron and other Surnaces."—Dated 3lst January, 
1803. 

According to this invention it is proposed to effect the supplying of air, 
gases, steam, or fluids to furnaces, engines, and vessels of all kinds requiring 
such supply, by the aid of a steam or air jet, the apparatus employed being 
constructed on somewhat similar principles to the instrament known as 
“ Giffard’s Injector,” but is modified in the manner hereinafter described, 
so as to enable an accumulative pressure to be obtained. In the improved 
apparatus the jet pipe—which may be of annular or other form—is enclosed 
within au air chamber, which is contracted in front of the nozzle, and pro- 
vided, if desired, with a regulating plug or apparatus. A branch pipe- 
which may be in the form of an inverted syphon, or otherwise shaped, leads 
from the side of the air chamber to the air, gas, steam, or fluid to be 
injected. On passing a jet of steam or air through the jet pipe a supply of 
air, gas, steam, or fluid, as the case may be, will be drawn through the 
syphon or other branch pipe into the air chamber, and injected thence, at 
an accumulated pressure, by the jet issuing from the jet pipe.— Not proceeded 
with, 

292. F. G. Grice, Westbromwich, ‘‘ Machinery for the manufacture of bolts, 
spikes, rivets, and screw blanks.”—Dated 2nd February, 1863, 

This invention consists of an arrangement of machinery for the manufac- 
ture of bolts, spikes, rivets, and screw blanks, consisting of a combination 
of rolls for forming the iron from which the bolts, spikes, rivets, and screw 
blanks are to be made, with machines for shaping the said bolts, spikes, 
rivets, and screw blanks; also of machinery for turning the heads and 
points of bolts and spikes. The iron is prepared by rolling it into the 
desired form in suitable lengths by rolls of the ordinary construction. Im- 
mediately the bar of iron leaves the rolls one of its ends is placed so as to 
be fed into the machine hereinafter described by a feeder, which may be 
either a pair of rolls, having an intermittent rotary motion, or may consist 
of a slide grip worked by a rod from a crank connected to the main shaft of 
the machine. The heated iron, as it is fed into the machine, is forced 
through a steel cutter with a hole bored in it, to suit the size of the iron 
used, and placed between a pair of dies. The figure of the interior of the 
said dies, when closed, is the figure to be given to the shank of cup or half 
round head bolts or rivets, and the shank and head of square, hexagonal, 
or similar shaped he.ds. One of the divs is then made to advance by the 
action of a wedge or other pressure on its side, and sever the iron from the 
bar, forcing it over the cutter, and holding it tightly between the dies, a 
projecting portion being let to form the head. While the iron is held in 
this position a die, having internally the figure of the head, when half round 
heads are required, is made to press on the pr: jecting end of the iron, and 
shape the head. The heading die is worked by a crank, acting on a slide 
carrying the heading die. When bolts with square necks are required the 
parts of the dies forming the neck have the required shape given to them, 
and the pressure by which the head is formed is sufficient to force the iron 
into the square part of the dies when the neck is formed. In making bolts 
with oval necks the iron is rolled of that figure, the pressure of the dies 
making the stem cylindrical. When a projection is required on that side | 
only the patentee proceeds in a similar manner, that is, the iron is rolled 
with the required projection, and that part of the dies which forms the neck 
has the figure of the iron, the other parts of the dies having a cylindrical 
figure. In the case of square or hexagonal bolts the head is formed by 
forcing the projecting metal, by means of a punch, into a space in the end 
of the dies having the shape of the head to be made. After the bolts are 
headed the dies open by the withdrawal of the pressure on the side, and the 
insertion of a wedge between the dies, or by the action of a spring. Im- 


** Cleauing casks.” — Dated 3rd 





mediately the dies are opened the bolt is forced from the dies by the action 
of a rod striking the bolt, which falls from between the dies. During the 
shaping of the bolt in the dies a small portion of the iron is forced between 
the des; this is removed, and, at the same time, the end of the bolt is 
turned, so as to make it round or pointed where necessary, in the fo'lowing 
manuer:—A number of bolts are placed in an inclined rail, sufficiently 
large to allow then to slide down freely. They are removed, one at & time, 
from the said rail by means of a pair of springs, which, after taking hold of 
a bolt, descend and hold the bolt in front of a pair of clams or jaws on the 
end of a hollow rotating or lathe spindle. Tne bolt is forced into the clams 
or jaws by a rod working in front, the part of the head requiring to be 
dressed or turned being brought opposite a pair of cutt-rs. The clams or 
jaws are closed by the action of acam on a second shaft working at the 

and a rotary motion is given to the bolt. The cutters are then made | 
to press upon that part of the head requiring to be turned, and remove the | 


| seam or other projection left by the action of the dies. Simultaneously 


with the turning of the head the shaping of the point is effected 
by means of a cutter carried by a rod inserted in the hollow spindle, and 
made to press against the end of the bolt by means of a cam, 


295. A. Forses, Aberdeen, ‘*‘ Means or apparatus for soldering together 
parts of vessels formed of tin or tinned plate."—Dated 2nd February, 
1863. 


This invention is carried out as follows:—The top and bottom parts, 
together with the cylindrical or side surfaces of vessels formed of tin or 
tinned plate, having been shaped to receive one the other, the patentee, at 
the part to be united, applies the solder ina ring or other form, together 
with suitable flux ; and then, in place of a soldering iron, he employs the 
heat from the flame of gas jets, arranged in a ring or other form, adapted 
to the figure of the part of the vessel for the time to be united, such ring 
or other form being supplied with gas through the stem thereof by a 
flexible or other suitable pipe from a suitable reservoir, and for the straight 
part he applies a burner adapted thereto. 


296. W. C. Barnes, Enfield, *‘ Shaping, rolling, or compressing metal.”"— 
Dated 2nd February, 1863. 

This invention relates to a combination of means, the object of which is 
to reduce the amount of labour necessary in shaping, rolling, or compress- 
ing metal into various forms. For this purpose there is a series of plates or 
discs or sections of rolls, into each of which the figures or discs for pro- 
ducing the required article are formed or fixed, and such plates, discs, or 
sections are so arranged or applied upon the shafts or spindles that they not 
only become top and bottom dies, but partake of the form of a pair of 
rollers or ro)ls, that portion of each where their operation is not required 
being of a diameter suitably less in proportion to the figure of the article to 
be produced. These rolls or rotary dies are caused to work simultaneously 
at the same surface speed, and towards the position for holding the article 
or piece of metal to be operated. The bar or other form of metal to be 
operated upon is placed between the rolls to the extent desired, and while 
the smaller diameters of such rolls are opposite each other; then, so soon 
as the operating parts or dies come into operation, the action is to repel the 
action while giving form to it, by pushing it back in their rotary course 
towards the workman or starting point. The position of the metal to be 
operated upon is adjustable by stops, and the carriage or holder in which 
the metal or article is placed is composed of a’compound slide ; and on the 
revolution of the slides, as that part comes round for giving form, the 
squeezing or compression takes place, and the metal is formed into the 
figure of the operating parts, as a bayonet or other article, which, being 
forced back in its proper form, the machine is ready for the insertion of 
other metal to be similarly operated upon. 

307. W. G. VALENTIN, Oxford-street, London, and F. Levick, Blaina, 
Monmouth, *‘ Generating combustible gases."—Dated 3rd February, 1863. 

This invention relates more particularly to the generation of gases for 
heating purposes, such as heating, puddling, and other reverberatory 
furnaces, and evaporating liquids, heating boilers, and generating steam, and 
for any other = in which the combustion of such gases may be 
serviceable. The object of the invention is to produce in an expeditious and 
economical manner large volumes of combustible gases, consisting chiefly of 
hydrogen and carbonic oxide, which can be obtained by the combustion of 
coal, wood, peat, tar, or other carb bst , by means of atm>- 
spheric air and steam. The invention cannot be described without 
reference to the drawings. 


308. W. E. Newton, Chancery-lane, London, “ Reflectors.”—A communication 
—Dated 3rd February, 1363. 

This invention consists in the employment of a system of glass plates, 
which serve to conduct or direct the rays of light. These plates, which may 
be termed refractors or projectors, which is a more technical term than 
reflectors, are placed vertically above a light, and present on the one handa 
row of prisms superposed with horizontal bases, and on the other handa 
row of prisms or flutings ina vertical direction. The light which passes 
through this plate therefore undergoes two changes of direction, occasioned 
by the refractions produced by the inclined faces of the glass. 


310. J. MELLOR, Manchester, “‘ Apparatus to be used in distilling, subliming, 
and drying.” —Dated 4th February, 1863. 

This invention consists in app!ying to vessels or retorts in which the 
various processes of distilling, sublimating, or drying are performed, a series 
of scrapers, having an angular, semi-circular, or other suitable form, to which 
a reciprocating motion is given by cranks or other equivalent agents, 
thereby causing the vegetable, animal, or mineral substances under opera- 
tion to be continually turning over, and at the same time moving forward. 


311. T. E. TaLLent, New Church-strat, Bermondsey, ‘‘ Manufacture of 
leather.” — Dated 4th February, 1863. 

This invention is carried out as follows :—Upon two side frames is placed 
a table on which the hide or leather travels, and upon the same frames, and 
immediately above, is mounted a shaft on which is fixed a number of 
knives or scrapers, so arranged as to give a continual pressure upon the 
hide or leather ; and to these knives is given a circular motion. so that the 
knives being driven at a proper speed by means of suitable pulleys and belts 
have action upon the hides or leather under them, and by this means the 
hide or leather is gradually carried forward, and thus the operation is com 
pleted.—Not proceeded with. 

312. T. BRaApFoRD, Fleet-street, London, “ Apparatus for washing, wring- 
ing, and mangling.” —Dated 4th February, 1863. 

This invention consists of a method of utilising atmospheric air or steam 
in the process of washing, by a suitable arrangement and formation of 
vessel or washing compartment, and a novel construction of floating rubber 
or dash for the collection of atmospheric air or steam, and its forcible distri- 
bution through the washing ley and fibre, simultaneously with a rubbing 
action thercon, and which dash the patentee works upon one or more suit- 
able inclines, one or both ends of which dash (as may be found desirable in 
its application either for hand or steam power) to be made in the form of 
and to act aliernately as a suction valve or float and air piston, the centre 
being of metal, wood, or other open work for rubbing purposes, and for the 
admission and emission of air, steam, and water, as alternately drawn in and 
expelled by the other part of the dash. In that part of the single or double 
dash which works at the top of the incline he proposes to fix a weighted 
roller to act as a rolling or sliding anchor or working centre for the float 
end, the floating power of which end he also proposes to assist 
by a suspensory elastic spring or hand or other convenient and 
suitable means. For wringing and mangling he introduces an im- 
proved combination and application of spring lever and spring, which 
spring lever and spring he makes of spring steel or any other suit- 
able material, so that, while the maximum of pressure is obtainable by 
the fulerum of such lever, any required maximum is obtained by the 
ends of the lever coming into contact with any fixed resistance, or 
more particularly and more effectually when the end of such lever comes 
into contact with spring bars or plates, or a fixed buffer of india-rubber, 
or a spiral spring, or avy other similar combination of spring and lever. 
For mangling, the application of this form or means of pressure is particu- 
larly desirable, for which he adopts a combination of wood and cylindrical 
metal roller alternately for the portable roller, and a cylindrical metal 
roller, 
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G. Haseting, Southampton - buildings, Chancery-lane, London, 
“Uniting of metallic surfaces."—A comimunication.—Dated 4th Feb- 
ruary, 1863, z ’ ; 

The patentee claims uniting thin and thick metallic sheets or plates by 
means of metallic rivets, bined with simple apertures in the thin facing 
sheets and inter orly enlarged cdvities in the thicker underlying plates of 
metal, substantially in the manner and for the purpose set forth. When 
the invention is used for the purpose of protecting, with a facing of copper, 
the hulls of iron-plated vessels, or other iron surfaces exposed to the act ion 
of water or other liquid, the patentee claims the use of a thin layer of india- 
rubber, gutta-percha, or other insulating substance or material, when inter- 
posed and combined with the outer copper facing and the iron surface 
beneath, the same being rivetted and secured su\stantially as set forth. 





$14. G. T. BovsriELD, Brixton, “ Improvements in postage, revevue, and 
other stamps, and in apparatus Jor pos: marking and cancelling postage 
and other stamps.”—A communication.— Dated ath February, 1803. | 
The nature of the First part of this invention consists in providing @ 
postage, revenue, or other stamp with perforations across the same, so that 
it may readily be separated into two parts ; and in covering one part of such 
stamp, below or above the said perforations, with glue or other adhesive 
matter, while the remaining part of such stamp shall remain without any 
adhesive substance whatever, so that one part of the said stamp shall 
adhere to the letter, envelope, or packet on which the same may by law 
required or used for the payment of postage, tax, or otherwise, while the 
remaining part shall not so adhere, but ve free therefrom, whereby that 
part may be separated from the other part remaining upon and adhering, 
by means aforesaid, to the letter envelope, or packet, and thereby cancel 
the said stamp, and thus and thereby prevent a re-use for any purpose what- 
ever. By this means, also, the labour and expense of cancelling such stamps 
by any instrument with ink is saved. The nature of the Second part of the 
invention consists in so constructing apparatus for cancelling stamps that 


| the same shall cut the postage stamp, or any stamp similar thereto, without 


injury to the contents of the envelope or packet enclosed therein, and at the 
same time cause a heavy circular mark upon the inside and one upon the 
outside of that part of the stamp or letter frank cancelled by the cutting 
device, so that the said postage stamp or letter frank shail readily show 
cancellation in ink, and, when removed from the letter or packet on which 
the same may have been cancelled, it shall be reduced to parts or pleces, 
whereby a second use of the said stamp or frank is thus prev ented, though 
it may have been previously cleaned by a chemical or other process. oo 
consists in the employment and combination of a canceling sta Pp, with @ 
cuttirg and inking device thereon, with a post marking or dating — 
so that the cancelling of the letter frank and the post marking on 
envelope or packet shall be effectually done at the same operation, 
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315. J. J. Hays, Hitchen, Hertfordshire, *‘ An improred hot-air stove where 
t charcoal is the fuel employed.” —Dated 4th February, 1863. 
This invention cannot be described without reference to the drawings. 


316. L. J. H. MARviLLE, Paris, ““A covering for the ears.”—Dated 4th 
February, 1863. ; bE 

The apparatus the subject of this invention is usually made of india-rubber, 
and is moulded externally to the external shape of the ear. The size of the 
auricle of the ear variesconsiderably with different individuals, aswell as its 
shape, which is very irregular, but which may nevertheless be generally 
described as an oval, the greater diameter of which would be vertical, and the 
Jarger end turned upwards, curved in various ways, pressed from the out- 
side inwards ; this oval extends to the adjoining parts. These coverings for 
the ear present all the projections and hollows of the external face of the 
ear, which are from top to bottom. 


325. W. Betts, Wharf-road, City-road, “ Apparatus for applying metallic 
capsules to bot:les."—Dated 5th February, 1863. 

This invention relates to a peculiar construction and arrangement of 
apparatus for applying metallic capsules to bottles, whereby greater economy 
and simplicity of construction are obtained, with i d effi oO 
action. According to this invention the compressing loop—which is made 
by preference of what is commonly known as “ catgut”—is always main- 
tained ready formed, and in an open state fit to receive the neck of the 
bottle, in place of requiring to be made by hand at every fresh operation. 
One end of the gut is secured to the side of a metal plate, having a semi- 
circular or other suitably formed notch made therein for the reception of 
the bottle neck. The gut then passes in the form of au open loop under 
and in front of the bottom of the notch, and over the top, and finally 
ascends to a connecting rod secured to a treadle which works on fixed 
centres in the back portion of the capsuling stool, or in any convenient part 
ofa work bench. The lower portion of the loop is held down in its place 
just below the edge of the notch in the plate by a wire connected toa 
weight, or to an india-rubber or other spring, and the whole is carried by 
an upright post fixed either to the front of the stool or toa work bench or 
table. The treadle having been depressed in order to compress the loop of 
gut round the capsule on the neck of the bottle is raised again on being 
released, so as to open the loop and liberate the bottle by a spring, the 
inherent spring in the gut itself serving to maintain the loop open when 
not acted upon by the treadle. A check or projecting piece is fitted to or 
formed on one side of the notch in the plate, for the purpose of retaining the 
loop in its place close against the metal plate. 

326. H. Dircks, Blackheath, and J. H. Pepper, Regent-street, London, 
“ Apparatus to be used in the exhibition of dramatic and other like per- 
Sormance.”—Dated 5th February, 1863. 

An extension of time for the completion of this patent having been 
petitioned for, the documents relating to this invention cannot at present 
be seen. 

329. J. Paterson, Staining-lane, London, “ Buckle and hook fastenings.”— 
Dated 5th F.bruary, 1863. 

This invention consists of two parts, which may be used together or 
separately. The First is in the form of a buckle, and the invention therein 
consists in forming the buckle all in one piece, as hereafter stated. The 
teeth or prongs of the buckle are formed by slotting out parts from the 
buckle plate, and by leaving parts projecting beyond portions removed 
from between these projections. A bar is left below, and at a siight dis- 
tance from the projecting parts or prongs, and below this bar a piece is 
slotted out to allow passage to the material to which the fastening is to be 
applied. The upper part of the plate above the bar is bent slightly back- 
ward. The hovk fastening, which may be formed in the buckle flap—or, 
as before stated, may be used se tely—consists of the end of the flap (or 
end of a plate) turned over, and with the joint made to project and bend 
slightly downward ; a tongue stamped or cut out of the flap or plate is then 
shaped and brought over the joirt and end of the turned-up hook, whereby 
a safety spring hook is produced.—WNot proceeded with. 

333. T. BLAKELEY and B. Meakes, Bread-street-hill, Cannon-street, London, 
“ Lead and stone pencil sharpener.” —Duted 6th February, 1863. 

This invention consists of a piece of hard wood with a hole drilled into 
one side, such hole being conical at one end and pariile at the other end ; 
opposite the conical end there is a recess cut in the wood to admit of a knife, 
which is made fast in this recess by means of a screw ; there is a slot hole 
in the knife, by which arrangement the latter can be regulated to cut with 
the greatest accuracy, and can be taken out, sharpened, and replaced at 
convenience.—Not proceeded with, 


335. G. Srevens, Victoria-terrace, Camberwell, “‘ Apparatus for effecting a 
regular supply of air or aeriform fluids for various purposes.’ —atel 
6th February, 1863. 

The invention is carried into effect as follows :—Within a suitable outer 
chamber the inventor applies an internal vessei, which is affixed to an axis 
carried by the outer chamber, and is formed into one or more spiral 
chambers or compartments, somewhat as the thread or the threads of a 
screw, with inlet and outlet passages. The outer chamber is partly filled 
with water or other fluid, which also partly fiils the chamber of the internal 
vessel, and this outer chamber is also provided with inlet and outlet pas- 
sages, the latter passing to within the inner vessel. Motion being given to 
the internal ves-el by a puliey and weighted cord or band, or by suitabie 
wheelwork, air will flow in by the inlet passages, and be conducted alouy 
the internal screw-like chamber or chambers to the outlet passa-e, and 
thence by suitable pipes or conduits it may be conducted in a uniform 
stream for various purpose:, such as for the suj-ply of atmospheric air to 
the photogenic gaslight, or for supplying air to apartments aud other places, 
The speed and consequent pressure of the current may be varied by adjust- 
ment of the power employed to give motion to the internal vessel.—Not 
proceeded with. 


336. ae, Staines, “ Knife cleaning apparatus.”"—Dated 6th February, 
186: 





This invention consists of a rectangular kind of box, or it may be of 
other form, of a length rather more than the longest knife blade to be 
cleaned, and a breadth of some four or five inches. Inside the bottom of 
the box the inventor applies a surface of leather, or it may be in strips 
across it, on which surtace the side of the knife being cleaned lies; a slit 
is formed in the end of the box at which the blade is introduced. Within 
the outer case is fitted another box, to slide up and down freely; it is of 
much less depth than the outer case, and is pressed down on the latter sur- 
face by springs abowe or abutting on, and thrusting from the lid of the 
case. The tace of the inner box opposed to the leather surface befure men- 
tioned has al-o strips of leather placed and fixed across it, and, being pressed 
downward, exerts a pressure on the knife blade placed between the leather 
surfaces, which will be quickly cleaned by a motion of thrusting in and 
withdrawing the blade being communicated to it by hand. In this way 
two knives can be cleaned simultaneously one in each hand of the operator. 
Brickdust or other powder is introduced at the top of the case in the centre, 
which communicates with a small trunk or channel leading into the inner 
box, which may be more or less filled with it, and which finds access to the 
cleaning surfaces throuzh holes in the bottom, betwecn the strips or sur- 
faces of leather.—Not proceeded with. 

333. W. Ropins, Dame-sireet, Islington, ‘‘ Construction of jire-lighters or 
faggots.” —Dated 6th February, 1863. 

When manufacturing what is known as the ‘‘ wheel” form of fire-lighter, 
the inventor proposes to make all the radial spokes of short pieces of split 
wood, and to connect these pieces together at the centre by inserting a key 
into a saw-cut made in the abutting inner ends of the spokes. The 
periphery he forms as usual, and inserts a tuft of bass or shavings in the 
centre to facilitate the ignition of the faggot. When forming rectangular 
faggots or fire-lighters, instead of using long pieces arranged parallel tu each 
other, he uses short pieces of split wood for the inuer bars, runs a saw-cut 
through their inner abutting ends, and connects them together by a long 
key, the ends of which but against the side pieces. Similarly, he runs a saw- 
cut through the outer ends of all the pieces, and ties them together, as 
heretofore, by longitudinal keys. The inner key first mentioned ~erves to 
increase the strength of the structure, and the disposition of the keys admits 
of the parallel bars of one faggot packing in the spaces of an adjoining 
faygot.—Not proceeded with, 


342. J. Cameron, Burrow-in Furness, “ Manufacture of ivon and alloys of 
iron.” —Dated Tth February, 1863. 

The patentee claims the manufacture of iron by mixing with the iron ore 
the quentity of fuel and fiux necessary for its proper reduction, grinding, 
and iutimately mixing these materiais, and forming them into blocks, 
which are then smelted. He alsociaims the production of alloys of iron by 
the employment of ores of two or more metais m the making of the blocks, 
ae being otherwise similar to that above claimed for the manufac- 

of iron, 


845. G. Turner, Rose-terrace, Brompton, Middlesex, “ Apparatus for 
mincing or cutting meat, &c."”—Dated 7th February, 1863. 

One part of this invention relates to apparatus in which one set of cutting 
or dividing blades or teeth are applied to a horizontal axis, and the other 
set of blades or teeth are stationary in the barrel or cylinder, and has for its 
object improved means of supporting the outer end of such axis, or that 
furthest from the handle or driving means, adapted to facilitate the passing 
away of the meat or other substance as cut or minced. For this purpose the 
patentee forms the last of the fixed blades or teeth into the support for the 
outer end of such axis; or he forms the outer support with inclined or 
knife edges, to act in carrying the substance cut in a forward direction. 
Other of the fived biades my also aid to support the axis. Healso, in some 
cases, applies the outer revolving blades or dividers beyond such support. 


347. C. Parigat and A. GriveL, Paris, “ Combination eccentric locks."— 
Dated 7th February, 1863. 

This invention relates to an improved keyless lock. with various combina- 

tions, applicable for all kiuds of fasteni The t term this an 





eccentric lock, the throw of the bolt being effected by means of eccentrics. 
This arrangement of lock offers the following advantages:—First, it 





dispenses with the use of a key, which may be mislaid or lost; secondly, it 
dispenses with springs, and so leaves the interior of the lock free, which 
permits of making the bolt much stronger, while the lock works much 
easier, and is less liable to derangement ; thirdly, its combinations render 
the lock unpickable, and these may be multiplied to any degree by increas- 
ing the number of rings on which the principle of the combinations is 
based ; fourthly, the lock is hermetically closed, and is thereby kept clean, 
may be made cheaply, and will last for a great length of time. 


350. J. MiLurr, Glasgow, and W. StruTuErs, Hamilton, Lanark, “* Securing 
Se sat, stoppers, or lids of bottles, jars, &c."—Dated Tth February, 
863. 


Under one modification or system of arrangement two holes are formed 


to the machine. Or he shapes the ends by forcing the grease into movable 
pointing dies attached to the hine ; or he points the candles in a sepa- 
rate revolving cutting or pointing apparatus after they have been 

with the wicks in them. 


365. M. Cartwrient, Hoxton, Middlesex, ‘Combi 
metals.” — Dated 10th February, 1863. 

This invention consists in combining, by grinding together a solution of 
vulcanised india-rubber, or plain india-rubber or gutta-percha, a:d metal 
leaf or metai in a state of finely divided powder, Instead of a solution of 
india-ru: ber or gutta-percha, the patentee sometimes uses campticon, parke- 
sine, dissolved amber, gum copal, or other suitable vehicle. or two or more 
of these substances combined. After grinding the materais together he 
i bj them to heat for the purpose of hardening, and in some 





ing plastic subst with 








in the neck of the bottle or jar during the progress of fi e, or 
while the bottle, jar, or other similar vessel is in a sufficiently softened 
state to admit of the material being easily pierced. The holes are, by pre- 
ference, made in the thickened part or rim which forms the mouth of the 
vessel, bottle, or jar, and they are made opposite to one another, so that 
when the vessel is filled, and the cork or stopper is inserted, a short length 


cases of “ curing ” them. 
368. A. Conngav, Charleville, France, “ Hot air stove.” —Dated 11th February, 
1863, 


This stove is made for the purpose of burning pit coal, but it can also be 
fed with coke. The fire is kindled at the top, and descends as the — | 





of wire, a pin, or other retaining medium, may be easily passed through the 

cork.—Not proceeded with. 

351. M. Hackrortn, Bentinck-street, Manchester-sguare, London, ‘‘ Shades or 
reflectors for lighting purposes.” —Dated 7th February, 1863. 

This invention relates to a new manufacture of shades or reflectors for 
lamps or lights of all kinds, and consists in forming them of porcelain or 
china. These materials afford an economical reflector or shade, which can 
at all times be easily cleaned from dirt and other impurities by simply 
washing them with water. 

852. Reprur, Loughborough, Leicester, “ Cutting of shives, bungs, corks, spiles, 
déc.”— Dated 7th February, 1863. 

The patentee obtained her Majesty’s letters patent, bearing date the 24th 
day of June, 1859 (No. 1520), for the manufacture of certain of the above 
named articles. Now the present invention chiefly relates to improvements 
on the invention secured under the aforesaid patent, and consists, First, in 
the arrangement of a cutter or cutters with a presser plate attached to two 
spindles, one working within the other, the inner spindle carrying the 
presser plate, and the outer spindle carrying the cutter or cutters. These 
spindles are moved to and fro horizontally, and up and down vertically, by 
levers. The outer spindle is provided with a drum or pulley round 
which a belt is to communicate motion to the said spindle, 
which spindle is also furnished with a worm wheel which gears into another 


prog From this new arrangement it results that the carbure 
gases are completely burnt as they flow through the layer of burning coal, 
which produces an evident saving of coal, because the inflammable gases 
are burning and producing heat while in ovher similar apparatuses they are 
utterly lost. 


369. I. Dona, Johnstone, Renfrewshire, N.B., “ Machinery for shearing, 
punching, and rivetting metal+.”—Dated 11th we Awd 1863. 

This invention consists, according to one modification or system of 
arrangement, of an ordinary punching and shearing machine combined with 
a machine for cutting or shearing angle iron, and for punching or rivetting 
metal plates, the machines being so arranged that they may be worked 
either jointly or separately as required. On the sole plate of the ordinary 
punching and shearing machine is arranged the vertical framing of the 
machine, and the steam engine which gives motion to the moving parts, 
On the overhead crank shaft which is driven from the engine is fitted a 
pinion, which gives motion to an intermediate wheel on a horizontal shaft 
arranged parallel to the crank shaft. On this second shaft is a pinion which 
drives a spur wheel, fitted on a shaft which extends across the centre of the 
machine, and operates the main lever of the angle iron machine. This 
machine is carried upon a suitable sole plate arranged at right angles to the 
punching and shearing machine. Extending up from the sole plates are 
two strong standards, which support the main lever carrying the shears; 





wheel working on an axle pin secured to the bed plate of the bi 
One side of the last mentioned wheel is provided with a cam groove 
formed in or upon the body of the wheel, and on the same side of this whecl 
there is a boss or collar which stands s»mewhat higher than the top of the 
groove. The end of the axle pin which projects above the said boss or 
collar is turned down, and takes intoa slot in oneend of a sliding bar, which 
bar is prevented from rising off the pin by a nut and washer or other equiva- 
lent means ; or instead of the worm wheel gearing direct into the last named 
wheel, the patentee sometimes uses one or more intermediate wheels. The 
other end of the bar slides in a slot in a bracket or projection projecting 
from the bed plate or other part of the machine. This bar has a pin secured 
to it, which forms an axle for a truck which takes into the aforesaid cam 
groove. The bar is also attached to a lever which takes into a groov.d 
collar upon the outer spindle, so that, as the cam wheel revolves, the sliding 
bar and lever during a portion of such revolution will move the outer spindle 
and cutter or cutters, and cut the shives, bungs, corks, spiles, or vent or 
other pegs ; the inner spindle is slotted at the outer end, and is forced up to 
the shive, bung, or other article to be cut by means of a weiglted lever or 
spring having one end inserted into the slot of the inner spindle. Near the 
slotted end of the spindle is a collar against which the grooved collar of the 
outer spindle presses as it and the cutters are withdrawn, by which means 
the pressure of the inner spindle is taken off the shives, bung, or other 
article, the said shive, bung, or other article when cut being forced off the 
face of the cutter bed by a pin passing through the said bed, and which 
pin is pressed by a spring. The wood or other material from which 
the shives, bungs, corks, pegs, or other articles are to be cut reats ona ledge 
in front of the cutter bed ; the centre portion of the ledge is depressed or 
rece: to aliow the chips or shavings to fall out of the way more readily ; 
the cutter or cutters are held on the end of the outer spindle by a collar and 
screws. The varyins thickness of the wood or other material from which 
the shives, bungs, or other articles are cut requires the end of the inner 
spindle to be pressed upon it at varying distances from the face of the cutter 
bed. For this purpose the end of the lever which takes into the slotted end 
of the inner spindle is provided with a short arm, furnished with a truck 
which bears upon theleser embracing the groov: d collar of the outer spindle. 
The pin carrying the truck is made in such manner that it can be adjusied 
by means of a screw or screws, anda nut or nuts, For cutting spiles and 
vent or other pegs he employs a similar machine to that above described, 
but having in addition to the above arrangement a table placed at the back 
of the cutter bed, and furnished with one or more pulleys, and also with a 
belt, band, or chain which carries the wood or other similar material to be 
cut into spills or vent or other pegs through the cutter bed and towards the 
cutter or cutters as they advance to cut the spile or vent or other peg. The 
ssid belt, band, or chain upon which the wood or other material to be cut is 
laid is driven by one or more of the pulleys, the wood or other material 
passing under a pulley near to the cutter plate, and over a piece of metal 
upon which the said wood or material rests, while the cutter or 
cutters act; the piece of metal and the pulley above it clamp and 
hold the said wood or material while being cut, As soon as a 
spile or peg is cut off, the pulley and piece of metal rise up and 
force the wood or other material used »guinst the edge of a revolving saw, 
so that aspile or peg is cut off when the pulley and piece of metal aga’n fall: 
which movements are effected by a lever worked by a projection on the 
grooved cam wheel, or on other wheel or wheels before mentioned ; the 
wood or other material is then again carried forward for another spile or 
peg to be cut. 


353. D. Grovucutt, Conley, Staffordshire, “ Manfacture of iron for making 
nails,” —Dated 7th February, 1863. 

This invention consists iu so manufacturing strip iron for the manufac- 
ture of nails as to avoid the waste caused by trimming, and to make the 
iron fibrous in the direction required for making nails. ‘his the inventor 
effects in the following mann. r :—He takes a pile or faggot of good iron, and 
passes it through b lting or breaking down rolls, and immediately as it 
issues from these ro'ls he passes it without reheating through heavy suit- 
ably grooved rolls, driven at a bigh velocity, by which it is diawn out to a 
cousiderable length, perfectly parallel, very tough, and of much greater 
width than has hitherto been produced. !n this state it is ready to be cut 
up into nails, and the fibre will bein the suitable direction for such purpose. 
—WNo: proceeded with. 


355. H. G. Wittiams and R. Price, Boulder, near Dolgelly, Merioneth, 
“ Machine for crushing and amalgamating auriyerous quartz, and pul- 
verising a d washing ores.”—Dated 9h February, 1863. 

For the purpose of crushing the quartz the iuventors use an iron cylinder 
or barrel, mounted borizoutally in bearings at each end, and inside this 
cylinder or barrel is or are pl ove or more balls ; the cylinder or barrel 
is then caused to revolve by suitable gearing. The inner surface of this 
cylinder or barrel is corrugated, or has alternate ridges cast on it, so that, 
upon its being set in mvtion, the ball or balls is or are carried a little 
distance round with the cylinder until the centre of gravity of the ball or 
balls falls outside the projecting rib or ridge, when it, of course, imme- 
diately rolls over the temporary obstruction, and adds the effect of a blow 
to the simple weight of the ball, which greatly increases its crushing or 
pulverising power upon whatever material may be placed in the cylinder to 
be acted upon. There is also mercury introduced into the cylinder with 
the quartz, by which the metal contained in the quartz is amalgamated 
with the mercury, at the same time that the crushing is taking place.— 
Not proceeded with. 


360. W. B. Roor, Willow-walk, Kentish Town, London, “ An improved 
respirator "—Dated ¥ih February, 1863. 

This invention cousists of respirator partly an improvement upon that 
patented by the present inventor, dated the 21st day of September, 1848 
(No. 12,273). The inlet tubes or p: es are made tv communicate with a 
chamber or receptacle, into which can be placed at pleasure air-purifying 
materials, or a piece of sponge or other suitable material for holding medi- 
cinal preparations which impregnate the atmosp before entering the 
lungs. A system of valves is used similar in action to those described in 
the patent dated as above, by which the exhaled air is not allowed to pass 
through the chamber containing the medicinal or purifying agents, but 
gives up its heat to the metal tubes, which heat warms the inspired air 
before it reaches the purifying or impregnating chamber on its way to the 
lungs.—Not proceeded with. 

363. R. Burtey, Glasgow, “Handles for hammers, mallets, picks, dc." — Dated 
10th February, 1863. 

This invention consists, according to one modification, in making the 
handle of two or more longitudinal pieces of wood, of the same or of different 
kinds, glued or otherwise cemented together. 

364. M. W1GzELL, Topshan, Devonshire, ‘‘ Manufacture of every description 
of candles.’’—Dated 10th February, 1863. 

By the machinery or apparatus employed by the patentee he makes the 
candles, tapers, or other similar lights complete. that is to say, so that they 
will pass out of the machine with wick points, and of any required length, 
diameter, or shape, aud at any speed that the machinery, grease, or other 
material or materials can be worked ; and he places the wicks in the candles 
while the candles are being made as well as by the other methods herein 
stated; and by the said machinery he makes the cindles and other lights 
principally by pressure, that is to say —he forces the grease or other 
material, when either cold, hot, or in a semi-cold or hot state, through tubes 
or apertures, so as to form them into any required shape or size, with or 
without wicks—and when they are thus formed he cuts them into any 
required length, and poin’s them by a pointing apr that is attached 











these st: ds extend each way in a lateral direction, and are recessed on 
each side to receive the lower cutters or blades of the shears. Below these 
recesses openings are formed, in which horizontal punches traverse to and 
fro. The main lever has cast on ita short transverse shaft, which is carried 
in bearings arranged in the standards; its outer end extends over the con- 
tiguous shear cutter, and a corresponding cutter is fitted to the lever over 
the inner recess, These shear blades or cutters are of an angular form at 
the lower edges, so that they do not come down flat on the plate to be cut, 
but divide it from the outer edge first, and gradually advance, similar to the 
action of a pair of scissors. The inner end of the lever extents towards the 
contiguous punching hi an ted to a strap encircling an 
eccentric which moves to and fro upon a feather formed on the main drivin 
shaft of the punching machine. The eccentric is made with a segmental 
opening iv it, so that when moved slightly along the shaft by mean; of a 
hand lever, a cranked pin fixed in the face of the contiguous spur wheel 
takes into the segmental opening and communicates motion to the lever. 
Below the bearing portion of the lever there is a prolongation in which is 
fitted the pads that act on the rams of the punches and cause them to 
operate alternately. 


370. E. T. Hueues, Chancery-lane, London, “‘ Apparatus for drilling wood 
stone, iron, &c."’"—A communication.—Dated Lith February 1863. 

This invention relates particularly to the instrument known as a brace, 
used by joiners and other mechanics, and the improvement consists in 
attaching to the brace a spring, by means of a small screw ; the said sprin 
is slight'y hollowed at one of its ends to receive a pin having a hollowed 
pert to allow the passage of the bit or drill, which )in, by means of the 
spring, is forced through the socket of the brace, so that it may enter the 
groove cut in the head of the bit or drill, in order to secure the said bit or 
drill in the socket, and prevent its falling out, This is a great advantage, 
as well as a saving of time, and when the bits or drills have to be remov 
or replaced, the hollow part of the pin is made to correspond with tre hole 
in the socket. The sockets can be made of various forms, and either bored 
or slotted internally to gauges, so that any kind of bit or urill corresponding 
with its intending socket may enter it easily. 


372. D. Rapciirre, Liverpool, “ Valve taps.”—Dated 11th February, 1863. 

This invention relates to that class of taps which have the valves civsing 
with the steam or current of the water or other fluid they are intended to 
control, and although taps constructed according to this invention are 
specially suitable as ball taps, bib or careless taps, and lever handie taps, 
they may be variously used or em: loyed, The body of the tap—which may 
be of any desired form—has a seating therein for an ordinary or other valve, 
the spinule of which is carried through or elongated from both sides of the 
same. To the end of the spindie at the back of the valve there is secured 
by screw nuts or otherwise a diaphragm wade of a sheet of i :dia-rubver or 
other flexible material, the circumference or edges of «hich is or are tightly 
secured between flanges or otherwise, and over this diaphragm there is a . 
blank cap that is, a cap without openings of any kind therein. Between 
the vaive and the diapuragm the supply connection is mide, so that, when 
the tap is closed, the fluid presses both on the back of the valve aud on the 
diayhragm. That part of the spindie on ‘he other side of the valve is in the 
nozz'e or outflow passage, and it is to this part that a ball lever, weighted 
lever handle, or other arrangemcnt to operate the valve ix connected, thus 
rendering it necessary when the tap is b i g opened that the spindle and 
the valve should be moved in a direction against the flow of the fluid supply, 
and the diaphragm forced against the ** blank cap” hereinbefore mentioned, 
The connections of the operating lever may be made in any convenient 
manner, either to the end of the spindle outside the nozze or discharge 
way, or to the said spindle through the sides of the said nozzle or discharge 
way.—Not proceeded with. 

376. R. A. Rrooman, Fleet-street. London, *‘ Photographic apparatus."—A 
communication.—Dated Lith Fe ruary, 1863. 

This apparatus enables the manipulator to operate in fall light upon 
damp colludion, to sensitise the glass, and to finish the proof in the light, 
The apparatus does not alter the negative now used, but it serves as an 
auxiliary to it. In the apparatus the toilowing characteri>tic elements are 
combined :—The empivyment of two vertical and mdependent bath vessels, 
arranged to ailow of the glasses being easily plunged therein —one vessel 
containing the bath of silver for sensitising the damp collodion may be of 
gutta percha, hardened rubber, or other material having no action on the 
bath; the other, containiug the iron bath for developing the picture, should 
be of yellow or orange-coloured giass; if made of any other material, it 
should be lined with yellow-coloured glass, There is a frame for holding 
the glasses to be exposed capable of being opeu d and closed at bo.tom by 
withdrawing or inserting a sliding bar. There is a second frame for hold- 
ing the collodionised giass in the former frame, which second frame is 
styled the plunging frame, because it is used for introducing the glass into 
the bath vessel, entering also with it; it is insulated from the first frame, 
and may be passed through it ; a piece of catgut is attached to the plunging 
frame to raise and lower it into and out of the bath, 


379. F. Orpenuem, Strand, London, “An improved plastic compound for 
dental purposes.” —Part y a communication. — Dated Lith February, 1863. 
This invention consists in taking white French chaik, China clay, or any 
other mineral, provided it be not injurious to the mouth, reducing it to an 
impalpable powder, adding a little colouring matter, and mixing it 
thoroughly with oil until brought to the consistence of putty or dough, and 
employing it in the way well known to dentists for taking an impression of 
the mouth, instead of the wax, gutta-percha gums, or other substitutes 
used hitherto.—Not proceeded with. 


382. W. CuarK, Chancery-lane, London, ‘‘ Bearing surfaces of shafts and other 
azles."—A communication.—Dated Lith February, 1803. 

This invention relates to the application of hard metal spheres for trans- 
mitting the load weight of journals and shafts, These spheres are contained 
in a suitable box, and the journal in its rotating produces a roiling move- 
ment in the whole of the spheres, thus creating a roiling friction in jieu of 
the ordinary sling or rubbing friction of journals and shafts in their 
bearings. — Not Droceeded with. 


383. S. H. Puituirs, Newgate-street, London, “ Fastening for purses, pocket- 
books, bags, &.""—Dated 12th February, \863. 

The inventor pro; to take a flattened tube of thin sheet iron or other 
metal, in which he places a slip of brass or other metal forming a slide, and 
having cut therein a slot through which a pin projects, being inserted aud 
fixed through the sides of the tube; the slide projects beyond one end of the 
tube, and extends somewhat below the middle portion thereof, and then 
compresses a small spiral spring fixed n ar the opposite end of the tuve, 
the spring maintaining the position of the slide against the pin which pre- 
vents the slide being pressed out of the tube. The central portion of the 
tube is pierced with an aperture, half of which is closed by the slide, and 
the remaining half exposed by reason of a rectangular space cut in the 
slide. This portion of the fastening is to be fixed within the front | of 
the bag, purse, portemonnaie, or other article, and a lock plate should be 
fixed outside a suitable aperture therein, being arranged to expose the 
aperture in the tube within. To the flap of the purse, bag, or portemonnaie, 
a projecting ~tud or pin is fixed, having a notch cut therein on ove sive, and 
its extremity presenting an angular or wedge-shaped surface. It will be 
obvious, when the stud is pressed into the luck plate by the closing of the 
flap, that it will enter the orifice in the tube, and coming im contact with 
the side of the aperture in the slide will force it towards the spring, the 
slide then running back into the notch and fastening the bag or purse.—Not 
proceeded with, 
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Trarric Returns —The traffic receipts of railways in the United 
Kingdom amcunted, for the week ending the 5th of September, on 
10,882 miles. to £645,314. and for the correspouding week of last 
year, on 10.428 miles, to £635,814, shoving an increase of 454 miles, 
and of £9.500 in the receipts. The gross receipts of the following 
fifteen railways amounted in the agyregate, on 7,663 miles, to 
£515 614, and for the corresponding week of 1862, on 7.397 miles, 
to £516,242, showing an increase of 266 miles, and a decrease of 
£628 in the receipts. The decrease on the Great Northern amounted 
to £555; on the Great Western to £3,117; on the Lancashire and 
Yorkshire to £2908; on the London. Brighton, and South Coast to 
£2,982; on the London and South-Western to £3,286; and on the 
South-Eastern to £953; total, £13,801. But from this must be 
deducted £1,801, the increase on the Caledonian; £1,445 on the 
Great Eastern; £817 on the Great Southern and Western; £1,503 
on the London and North-Western; £936 on the Manchester, 
Sheffield, and Lincolnshire; £258: on the Midland; £951 on the 
Norti: British ; £3,139 on the North-Eastern and Stockton and Dar- 
lington—together £13.173, leaving the decrease as above, £628. 
The goods and mineral traffic on those lines amounted to £255,517, 
and for the corresponding week of 1862 to £224,474, showing an 
increase of £14,943. The receipts for passengers, parcels, «c., 
amounted to £277.(97, against £291,768, showing a decrease of 
£14,671, the comparison being with an International Exhibition 
week of last year. The traffic receipts on sixty-three other lines 
amounted, on 3,219 miles, to £129,700, and for the corresponding 
week of last year, on 3,031 miles, to £119,572, showing an increase 
of 188 miles, and of £9,128 in the receipts. The total receipts of the 
past week show an increase of £3 544 as compared with those of the 
preceding week, ending the 29th of August. 


Tue Wersh Coan axp Iron Trapes.—The Colliery Guardian 
states that in the Swansea district there is still a good stroke of 
business being done in the various works, and workmen find ready 
employ iu the mills and forges. The men in some of the principal 
works have asked for an increase of wages, and there seems to be a 
general impression amongst them that the time iscome for higher 
rates. This is more consequent upon the comparative scarcity of 
skilled artizans than any general increase in the price obtained by 
makers. Still prices are decidedly firmer thau when last quoted, 
and we have heard that, in one or two instances, a further advance 
of 2s. 6d. per ton has been obtained. ‘The coal trade is not so active 
as it has been, although the various ports are well filled with 
vessels, ‘I'he statistical returns of the trade of the port of Swansea 
for the past month of August show a rather serious falling off in 
the number of vessels frequenting the port as compared with the 
corresponding month of last year. ‘The coal trade of the Cardiff 
district seems to be on the eve of prosperous times. The improved 
tone evinced in nearly every branch of trade accounts for this to a 
great extent, and the shipments to the Northern States and Russia 
show a large increase since the coramencement of the year. The 
iron trade continues in rather an unsettled state, owing to the un- 
certainty as to what course the men will take. ‘There is, however, a 

retty general conviction that whatever difficulty may arise on this 

ead, it will be immediately and easily arranged, as both employers 
and employed—the latter more especially—well know that the 
interests of neither will be advanced by a turn-out. The export 
trade during the month of August was considerably above the 
average of the former seven months, although the figures show a 
slight decrease as compared with July. The coal trade of the portis 
rapidly increasing, and theiron exports are large, wheu the loss of the 
American trade and other circumstances are taken into consideration. 
Trade generally is improving at Newport, and prospects are more 
encouraging than for many years past. The shipments of both coal 
and irov are increasing, and it is admitted on all havds that there is 
a more healthy demand. The Ebbw Vale Company are opening up 
a magnificent colliery at Abercarn. The out-put is already consi- 
derable, taking into consideration that the black vein was only 
reached in March last. ‘This colliery has many advantages, such as 
the short distance to the port of shipment, a second shaft, an 
immense untouched coal-field, &c.; and there can be no doubt that 
t will ullimaely prove a highly profitable investment. In 
the iron trade there is po material change to report. Quotations 
are firmly maintained, and bars are quoted £6 to £6 53. fob. The 
ironmasters have a fair number of orders in hand, and the works are 
well employed. 

Proresson Macquorn Ranktxe. — William John Macquorn 
Rankine, civil engineer, is the son of Lieutenan David Rankine, 
of the Rifle Brigade, younger son of Captain Macquorn Rankine, of 
Drumdow, in Ayrshire. 
father, aud afterwards under Sir John Macueill. Le has been 
Regius Professor of Civil Engineering an@ Mechanics in the 
University of Glasgow since the session of 1855-6. In 1852, in 
conjunction with Mr, John Thomson, he revived the scheme for 
supplying Glasgow with water from Loch Katrine, which bad been 
first planned in 1845 by Messrs. Gordon and Hill, and was after- 
wards carried out by Mr. Bateman. 


the Institution of Engineers in Scotland, and its first president. In 


He was educated in science chiefly at the | 
University of Edinburgh ; and in engineering, at first under his | 


He was one of the founders of | 





1849 he commenced the publication of a series of researches on | 


Thermodynamics, for which, in 1452, he received the Keith Medal 
of the Royal Society of Edinturgh. ‘Those researches have been 
continued till the present time. One of their earliest results 
(Giscovered independently and contemporaneously by him and 
by Clausius) was the “ general equation of thermodynamics,” 
which expresses all the relations between teat and mechanical 
energy in ove formula, and by the aid of which (in com- 
bination with the previous discoveries of Joule and others) 
various facts and numerical results as to the specific heat of air, the 
density of steam and other vapours, &e., were predic.ed some years 
before they were ascertained by experiment. The same researches 
embraced the investigation of the consequences of that hypothesis 
which ascribes the expansive elasticity of bodies to the centrifugal 
force of “ molecular vortices ” or whirls, and which is found to agree 
well with the actual phenomena of elastic fluids. In 1853 he com- 
municated to the Philosophical Society of Glasgow an investigation 
on the transformation of energy (republished, with additions, in the 
“ Edioburgh Philosophical Journal” for 1855, under the title of 
“Outlines of the Science of Energetics”), being a mathematical 
theory of cause and effect in general. 
Fellow of the Royal Society of London. He is an Associate of the 
Justitution of Naval Architects, an honorary member of the Literary 
and Philosophical Society of Manchester,a Past-President of the Philo- 
sophical Society of Glasgow, and a member of other scientific bodies, 
In the*' Transactions" of the societies already mentioned and in various 
scientific journals, he has published investigations on the Elasticity 
of Solids, the Strength of Lron, the Stability of Earth and Masonry, 
the Motion of Waves, the Construction of Sea Defences, the 
Resistance on Railways, the Theory of the Steam Engine, and other 
mechanical subjects ; and, in conjunction with Mr, Jartes R. Napier, 
he has made researches on Steam Navigation (and especially on the 
resistance of ships), whose results have been applied successfully to 
practice. He is the author of separate treatises on Applied 
Mechanics, on the Steam Engine and other Prime Movers, and on 
Civil Engineering. In 1859 he took a leading part in raising a com- 
pavy of Rifle Volunteers in the University of Glasgow, and was 
appointed to its command ; and on its being incorporated in 1860 
with the Ist Lanarkshire Regiment, he was promoted to the rank of 
major. He was the first practically to adapt “ miniature targets” to 
musketry drill. He was a member of the jury of the International 
Exhibition of 1862. He joined the British Association for the 
Advancement of Science in 1850. In 1855, and also in 
1860, he was President of the Mechanical Section (G). He is now 
nega President of the Mathematical and Physical Section (A). On 
the occasion of the meeting of the Association at Trinity College, 
Dublin, in 1857, he was one of the twelve members wpon whom the 
hovorary degree of LL.D. was conferred by that University. In 


addition to being a@ man of great natural ability and very dis- 
pre ay ae attainments, Professor Rankiue is a warm-hearted friend 
and a kind, genial companion.—Newcastle Chronicle. 


In 1853 he was elected a | 
} chanical Section of the same body at its meeting in Newcas'le. 





Marerep Men.—The Guardians of the Holborn Union have been 
lately advertising for candidates to fill the situation of engineer at 
the workhouse, at an annual salary, with board and lodging in the 
house, and were desirous of having a single man, as the wife could 
not be allowed to reside on the premises. Twenty-one candidates 
presented themselves, but it was found that, as to testimonials to 
character, to workmanship, and in appearance, the best men were all 
married men. The Guardians were therefore placed in the dilemma 
of having either to take an inferior man or alter their determination 
as to his residing in the house; and they unanimously determined 
to adopt the latter course, and then elected a married man.—City 
Press. 


Improve Propetter.—Last week, on Wednesday and Thursday, 
aseries of very interesting experiments were carried on at Sheerness, 
by order of the Admiralty, to test the value of a steering screw 
propeller applied to the Charger gunboat, the invention of Mr. W. J. 
Curtis, C.E., of Holloway, and 142, Fenchurch-street, London. 
The peculiarity of this screw is, that a ring forming an universal, 
or ball and socket joint, is placed within the hollow boss of the 
screw, which is thereby connected with the main shaft, the centre 
of gravity of the screw and the centre line of the rudder intersecting 
the centre line of the main shaft, so that the entire weight of the 
screw is borne by the shaft, and by means of the tail or spindle of 
the screw projecting from the boss working in the rudder, whatever 
may be the movement of the rudder, it communicates an_ equal 
movement to the screw, which therefore becomes not only the 
propelling but also the guiding power of the ship Furthermore, by 
this invention the retarding action of the rudder, aud likewise the 
vibration, are removed, while the speed of the vessel is increased. 
The Charger gunboat, having been handed over to Mr. Curtis for 
the purpose of making experiments, was on Wednesday taken for 
trial at the measured mile off Maplin Sands, the result being that 
the mean of the runs to and fro was 8-698 knots an hour, as con- 
trasted with 7°751 knots obtained at Porismouth previous to the 
vessel being placed in Mr. Curtis’ hands; showing a gain of ‘531, 
or about half a mile, in favour of the steeriug screw, while the 
indicated horse-power showed 113°30, against 14525 obtained at 
Portsmouth. It was felt by those who witnessed the experiments 
that had the engines been in a more efficient working state the gain 
would have been still more conside able. On Thursday a com- 
petitive trial of speed took place between the Charger and the 
Spanker, twin boats. having been built upon the same model and 
lines by the same builders, and each containing engines of 60-horse 
power. The distance run was from a buoy off the Formidable, flag- 
ship of Vice-Admiral Sir G. R. Lambert, K.C.B., Commander-in- 
Chief at Sheerness, round the Nore Light and back, a total distance 
of about eight miles. In this distance the Charger beat the Spanker 
by seventeen minutes, being 25 per cent. gain, or equivalent to about 
a mile and a half per hour, the whole run being made by the 
Charger in one hour and one minute. ‘his gain is evidently 
obtained by avoiding the retarding effect of the rudder, as it was 
found that to keep the vessel in her course the helm never varied 
more than from three to five degrees. The full circle was made in 
two minutes forty seconds, helm starboard 40 deg., the diameter of 
the circle being 120ft , measured by a line payed out from the stern 
of the ship. ‘The circle to port, helm 40 deg., was made in two 
minutes thirty seconds, diameter the same, the length of the vessel 
being 115ft. By working the screw astern, and putting the helm 
over 40 deg., the vessel can be turned in about half the time above 
stated, and in a radius of only one-third its length, measuring from 
the screw itself. ‘he screw can be applied in the dead wood of the 
ship, and lifted az in the ordinary way, so that the vessel may be 
governed either by the rudder or screw, or by both, at the option of 
the commander; also, if found necessary or desirable, the rudder 
may control the movement of the vessel by the momentum after the 
engines are stopped; but all that has been sought, or could be ex- 
pected by a first trial, is the establishment of the principle of the 
invention, which is considered to be proved beyond all question. Its 
value to large ships must be apparent, whether for war or commer- 
cia) purposes. 

Mr. Scorr Russett.—John Scott Russell (says our able and pains- 
taking contemporary, the Newcastle Chronicle) is the eldest son of the 
Rev. David Russell, of the family of Russell of Braidwood. He 
was born in the Vale of Clyde in 1808, and gathered his education at 
the three universities of Edinburgh, Glasgow, and St. Andrew’s. At 
the age of 16 he graduated with honours at Glasgow. Very early in 
life he manifested so much aptitude and fonduess for mechanical 
pursuits that his father permitted him to be employed in the work- 
shop of an engineer. He afterwards at Edinburgh pursued the 
study of mechanics, physics, and the higher mathematics, with so 
much success and distinction that when, at the commencement of the 
winter term of 1832, the celebrated Professor of Natural Philosophy, 
Sir John Leslie, died. the youug mechanic, then only 24 years of 
age, was selected to supply fur a while the professor's place. Young 
Russell delivered in consequence a complete course of lectures to the 
students, who attended, it is said, in unusual numbers the prelections 
of one much younger than themselves. But Scott Russell did not 
remain a student and teacher of physical science; he went out into 
the world to practise it. While in Edinburgh he built some small 


steamboats for canal and river navigation; he moreover constructed | 


steam carriages for common roads. and these carriages rau success- 
fully between Paisley and Glasgow for a considerabie time. 
seems then to have removed to Greenock, where he became the 
manager of one of the largest shipbuilding and engineering esta- 
blishmeuts in Scotland. Here be remained till 1841, when he removed 
to London. ‘The now famous Millwall works bad been for nearly 
fifteen years oceupied by Mr. Willian Fairbairn. Mr. Fairbairn dis- 
posed of them to Messrs. Robinson ; Mr. Russell became a partner of 
the firm; and at Millwall were built four of the large steamships of 
the first fleet of the West India Royal Mail Company—the Teviot, 
T weed, ‘Tay, and Clyde. Before this, however, Mr. Kussell had been 
led to investigate the laws by which water resists the mction of 
floating bodies. is investigations led to the establishment of the 
existence of what is called the “ wave of translation,” on which Mr. 
Russell founded his “ wave system” of construction of ships, intro- 
duced into practice in 1835. He experimented largely on the subject, 
and embodied the results in a paper read before the British Associa- 
tion in that year. A paper on a similar subject—* On the Resistance 
of Fluids to Vessels”—was also read by Mr. Russell before the Me- 
Mr. 
Russell's experiments were continued for some years with every 
description of model, on ocean, lake, canal, river, and estuary ; and 
the almost incredible number of 20,000 experiments were made. He 
at length conceived the idea of constructing a ship’s hull of such a 
form as to receive the least possible resistauce from water in its pro- 
gress through that liquid: and the first ves-el constructed on his 
* wave principle,” built in 1835, was called the Wave. The practi- 
cal application of the principle was successful, and in the following 
year he built the Scott Russell, an in 1839 the Flambeau and Fire 
King. The principle was also adopted by Mr. Brunel in designing 
the Great Britain, and has since then steadily made its way in both 
England and America. It has, moreover, been carried out in that 
majestic triumph of engineering skill, the Great Eastern, In 1837 
Mr. Russell was presented with the Iarge gold medal of the Royal 
Society of Edinburgh, for a paper read before that body on the laws 
by which water opposes resistance to the motion of floating bodies. 
He was at the same time elected a fellow and placed on the council 
of the society. In 1849 he was elected a Fellow of the Royal 
Society of London also, and a member of the Institute of Civil 
Engineers. Mr. Russell has long been an active member of the 
Society of Arts, and was for some time its secretary. He was one of 
the three original promoters of the Great Exhibition of 1851, and 
assisted in planning and organising the preliminary arrangements. In 
conjunction with Sir ®efford Northcote, he was joint secretary to 
the Royal Commission appointed for carrying out the Exhibition. 
When the Institute of Naval Architects was founded, Mr. Russell 
was elected one of its vice-; residents. Mr. Russell married, in 1037, 
the second daughter of Sir Daniel Toler Osborne, Bart., a grand- 
daughter of the first Earl of Clancarty. 


City Gas —At the last meeting of the City Commission of Sewers 
Dr. Lethedy submitted a quarterly report of the illuminating power 
and chemical quality of the gas supplied to the city of London. The 
report referred to the testing of the gas in the City Laboratory at 
Jewry Chambers, Aldgate, and it is stated that 735 examinations had 
been made of the illuminating power of the gas during the quarter, 
the resultof which was as follows :— 

ILLUMINATING POWER IN STANDARD CANDLES, 


Maximum. Minimum. Average, 
Great Central Company .. 16°05 ee 12°14 oe 14°15 
Chartered Company oe 14.65 - 10°79 ee 13°03 


City Company oe eo 16°26 850 13°78 
From this it appears that the illuminating power of each company’s 
gas had been generally very good. In the case of the City Com- 
pany's gas, when the illuminating power fell to 8°50, it was caused 
by the unavoidable access of air to the gas, while the main was being 
laid in the neighbourhood. The chemical quality of the gas as 
regards the proportion of sulphur present had not been satisfactory, 
for in a large majority of cases the amount of sulphur was largely in 
excess of the quantity authorised by Parliament. This is evideat 
from the following sulphur in 100ft. of gas :— 


Maximum. Minimum, Average, 
Great Central Company .. .. 23°2 oe 29 ee 18°8 
Chartered Company .. .. .. 23°9 ee 169 o° 23°1 
co oe 809 oe 77 23°4 


City Company .. .. 
In 26 examinations of the Great Central 13 were above the Parlia- 
mentary proportion; in 29 of the Chartered 25 were above it, and in 
27 of the City Company 23 were above it. The pressure of the gas 
had in each case been good, exceeding that of one inch of water. 
Mr. Charles Young asked whether or not sulphur in coal gas wag 
injurious to health? Dr. Letheby replied that unless the pro- 
portion was so large as to be offensive to the smell, and actually to 
interfere with breathing, he could not say it would be injurious to 
health; but as the products of the combustion of sulphur were 
exceedingly injurious to all textile fabrics, Parliament had con- 
sidered it right to prohibit the existence of more than 20 grains of 
sulphur in 100 cubic feet of gas. 

Taz Frexcn Navy.—A correspondent of the Opinion Nationale 
supplies the following interesting description of the steam ram 
Magenta :—“ This vessel,” says the writer, “is a line of battle ship 
—that is to say, she has nothing in common with those strange 
looking machines, those Monitors, &c., invented by the Americans. 
When seen from a distance in the midst of a squadron she might in 
some measure be taken for an ordinary vessel, only lower in the 
water, but a nearer approach discloses some unknown features. 
Higher out of the water forward than aft, she presents the appear- 
ance of an enormous black mass, insensible to the action of the 
waves on which the other vessels near her gracefully move, no 
streaks indicating her rows of teeth, scarcely any masts, very sharp 
both at stem and stern, terminating at each end like a wedge, and 
having at her bows an immense spur or ploughshare—those are the 
differences shown at the first glance, but when you go on her deck 
they become still more apparent. Her masts are those of a steam 
corvette, with only the rigging indispensably necessary to keep them 
standing. In combat, everything is reduced to the lower masts. 
The boats, instead of being suspended to davits outside, are 
on deck, which is flush from stem to steru, and no guns 
are to ba seen, with the exception of two bow chasers. 
Nearly amidships, by the side of the funnel, is an iron- 
clad, shot-proof kind of turret, which contains the means 
of communication with all the other parts of the vessel for 
the transmi-sion of orders for working her, and for the fire of her 
guns. In action everyone goes below, and this turret alone is oc- 
cupied by the captain, another officer, some signal men, and a few 
sharpshooters. It is from this turret that all the orders are given. 
From the upper deck you descend into the gun decks, two in num- 
ber, each having twenty-four rifled and breech-loading guns. Those 
pieces throw 6-pound shot with an ordinary charge of 6 lb. of pow- 
der, All the armed part of the vessel, down to below the water line, 
is iron-clad, but the casing does net extend quite to tbe stem or to 
the stern, as in the Gloire and Normandie frigates, the object of the 
change being to lighten the vessel. ‘The parts not iron-clad are 
used—those aft for the cabins of the officers, and those forward for 
the quarters of the crew, the cooking, and the hospital—an innova~ 
tion of material importance as regards the health of the sailors. In 
the iron-clad vessels first built everything was sacrificed to solidity, 
and the openings left for giving air and light were so few that those 
vessels were regular ovens. Every one remembers what the crew 
of the Normandie suffered when so placed under the burning sun of 
Mexico. The engine of the Magenta is similar to that of the Napo- 
leon, and has a steam force of about 2,700 horses. Under full steam 
she can make from 13 to 14 knots an hour. Her screw has six 





Ile | 


branches. The consumption of coal is 130 tons a day, and she can 
stow away from 700 to 800 tous. Moreover, her spur weighs 
15 tons.” 


Tue Armstroncs. — At Fort Cumberland the Royal Marine 
Artillery, under the supervision of Col. Alexander; at Lumps Fort 
the Royal Artillery of the 6th Brigade, under Col. Longdon’s super- 
vision; and on board ber Majesty's ship Excellent the trained 
gunners, under Capt. A. C. Key’s directions, have been engaged in 
making a series of experimental rapid firing courges with shot and 
shell from the new “wedge ” Armstrong 40 and 70 pounders. 
Similar experimental firing is taking place at other out-stations 
under competent officers, and each officer engaged in conducting the 
experiments will, at their close, forward his own report, indepen- 
dently of all others, to headquarters. The guns now under trial 
are the most perfect form of the Armstrong breech-loader extant. 
The whole of theexperimental firing has not yet been concluded with 
all the guns under trial, but it has proceeded sufficiently far to enable 
a correct judgment to be formed of the gun's power and its suitability 
for service on board ship. The 70-pounder wedge gun under trial 
concluded its course after firing 2)0 shot and 50 common 
shell (Armstrong, but not built iu segments.) The target was placed 
at 2,000 yards’ distance, out on the Horse Shoal, seaward. The 
charge of powder used for the shot was 10 Ib. and for the shell 9 1b.; 
| the latter containing 3 Ib. of powder asa bursting charge. Two dif- 

ferent targets were used for shot and shell, that for the latter being 
| built up of pine inch oak plank, as the shells were fired with a pillar 
fuse, and therefore required a resisting object of some solidity to 
strike against to cause them to burst. The practice made through- 
out with this gun was magnificent. It was much interrupted by 
vessels crossing the range, but oa the previous day when the 
range remained more open, 65 shots were fired in 47} minutes, and the 
target was struck 36 times. This was the longest period of firing 
at one time to which the gun was subjected, for the “keybolt” 
gave out on several occasions, and the gun became disabled 
until the armourer had removed the pin, and repaired the damage. 
The Armstrong armourer station::i at Portsmouth being present, 
examined the bolt by Colonel Longdon’s directions, and gave it as 
his opinion that it was made from a similar metal to the gun. 
He suggested that he should be allowed to make a new steel bolt. 
To this the colonel at once readily acceded, and the new 
bolt was tried, and 64 shots were fired from the gun conse- 
cutively without any burring up of the metal on the wedges, 
or any serious damage to the bolt beyond the indevta- 
tions which might be expected on the side of so small a piece of 
metal. The firing from the 40-pounder, also under trial, is not 
yet concluded. One of the 70-pounder shells burst at the mouth 
of the gun, but that was the only instance of the kind 
throughout its firing, and no cause could be assigned for it, With 
all the wonderful accuracy exhibited by both the guns, there was & 
great eccentricity of movement observed in the after course of the 
shots, and the general opinioa which has been formed thus far of 
the wedge gun is that it is not in its present state at all fit for sea 
service. As the present trials have been ordered to obtain a simul- 
taneous testing of the gun under officers of known skill av 
experience, it is very possible, as before observed, that their reports 
of the trials may contain such valuable information and suggestions 
| as may render the 70-pounder a serviceable main-deck gun for our 
: ships of war, so far as the weight of its shot will permit. 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OFHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inox Trave or tHe Past Weex: A Further Rise Probable: 

Gan it be maintained ?—Increasen Paice or Pic Iron—Lasovr 


Dirricctty: Concessions to the Mill and Furnace Men: Meeting of’ 


the Men Tue Coat Trane: Brisk Demand: Movement among the 
Colliers: Pit Accident through Carelessness Reports or COLLIERY 
Inspectors FoR 1862: C and Mine Accidents—GENERAL 
Manvuracturine Trapes: Prevailing Dullness—Tuz GuN AND 
Rirte Trapes—Tue Narmakers’ Srrike—Banxrvuptcy Case— 
Patent Fine Company— ue Late Treaty or Commerce WITH 
Franxce—Tue Coventry Risson Trape—MEetINe oF BirMInGHaM 

MPANIES—Bursting OF A Water Main—Openina or New 

ways—THE British ASSOCIATION AND THE PorTrTeRIEs. 


Tus experience of another week in the iron trade of the South 
Staffordshire and East Worcestershire districts has shown pretty 
conclusively that a further rise of 10s. upon the recent advancein the 
price of iron is imminent. Already, and indeed for tho last few 
weeks, several leading houses have refused to book orders unless 
either this enhanced rate or the quarter-day prices were given. At 
Birmingham yesterday and at Wolverhampton on Wednesday this 
poiut was very fully discussed by an unusually large assembly of 
masters, and, as A gee result of the opinions expressed, we think 
we are warran in stating that at the Preliminary Meeting 
during the course of next week tho 10s. advance will be agreed upon. 
The managers of the Earl of Dudley's extensive works have, in 
anticipation of this decision, within the last few days announced 
that in al! future transactions they will require the total rise of £1, 
and in some instances—though perhaps not in many—orders at this 

have been booked. At the same time, however, that it was 

erally admitted that this course was necessary, it became a subject 
for consideration whether or not buyers would be inclined to yield, 
and whether, therefore, anything like a permanent maintenance of 
the 10s. rise was at all probable. A wide diversion of opinion in 
regard to this part of the discussion was, of course, apparent. The 
more sanguine class were, however, the most numerous. By this 
section it was thought that the present abundant harvest would tend 
to further a great number of undertakings which necessarily involve 
@ considerably increased consumption of iron; and this argument, 
and others similar, were generally allowed to prevail. 

In regard to the price of pig iron, little of a decisive character has, 
during the week, transpired. Buyers are disposed to concede the 
demands of sellers to the extent of 5s. advance upon the ruling 
prices six weeks since; but 2s. 6d. and even 5s. more than this is 


uired. 

“The labour difficulty in connection with the mill and furnace men 
still exists. Several of the masters have, however, agreed to give 
the advance required, and operations at these works areconsequeutly 
unimpeded. @ men are very actively engaged in the formation 
of unions and trade societies for their own protection ; and there is 
little doubt that when the princi; le of amalgamation is extensively 
carried out they will have possessed themselves of a most formidable 
weapon. 

On Monde: last a meeting of the mill and furnace men was held 
at Brierly Hill. The meeting was of essentially the same character 
as a previous one, and among its special objects was the considera- 
tion of the advisability of amalgamating the local puddlers’ union 
with the society formed for the protection of the interests of mili- 
men. During the proceedings it was stated that since the meeting 
of the ironmasters, three weeks ago, the mill and furnace men em- 
ployed at the Primrose Hill Works of Messrs. Hingeley had only 
received a rise of 5 per cent. A notice for the additional 5 per cent. 
had expired on the previous Saturday night, and on that occasion 
it was asserted that the Messrs. Hingeley not only still refused to 
concede the additional 5 per cent. demanded, but declined to give 
the 5 per cent. which they had before paid. The men are now, 
therefore, on strike, and a full advance of 10 per cent. upon their 
wages, from the date ‘when the increased price of iron was deter- 
miued upon, is demanded. It was also stated that out of the twelve 
or thirteen works represented ut the meeting more than one-half 
had already satisfied the demands of the millmen; and it was re- 
solved that, in the cases of those works where equal satisfaction had 
not been given, notice should immediately be sent in. The propo- 
sition for uniting the two societies was carried. To-morrow 
(Saturday) night delegates from Westbromwich are invited to attend 
a meeting of the Brierly Hill committee for the purpose of discussing 
a proposal for the amalgamation of all the separate societies at 
present existing in connection with the ironworks’ operatives of the 
district. 

On the same day a meeting of the rollers, mill-furnacemen, and 
bolters-down was held at Westbromwich to receive deputations and 
to consider the advisability of establishing a general association of 
the artisans engazed in the iron trade, and to draw up the necessary 
rules and regulations. It was proposed to amalgamate the West- 
bromwich and East Worcestershire Associations. This, however, the 
men did not seem to think advisable. At the same time they 
expressed the greatest willingness generally to help forward the 
establishment and continuance of the sister association. 

Consequent upon the recent advance in the price of coal, manufac- 
turers are svid to be looking for their supplies to districts where the 
labour difficulty is not felt. People gifted with foresight, however, 
see that another movement among the colliers for a rise of wages is 
not at all improbable; and, as a result, the demand is enlivened by 
orders on account of winter stocks. Ironstone is in good request, 
and for good samples the prices range from 15s, to 17s.aton. In 
regard to the wages question the operatives west of Dudley, though 
still somewhat unsettled, are taking no decided steps. It is thought 
that the 3d. advance will be geuerally accepted. The limestone 
workers of Dudley and the elghhouteeed have given the usual 
notice for a rise of 6d. per ton. 

At the Birmingham Bankruptcy Court, on Wednesday week, W. 
Nicholls, chartermaster, of Dudley Port, passed his last examination 
and discharge. The bankrupt’s assets consisted of property in 
the hands of creditors, valued at £130, leaving a deficiency of 
£368 0s. 9d. 

Another instance of the suicidal indifference of the collier to the 
safety or otherwise of the underground cellar in which, from morn- 
ing to night, he pursues a hazardous and laborious occupation, has 
just occurred. At an inquest held a few days since it was shown 
that, at nine o'clock on the morning of the 8th instant, two miners 
were at work in the main gate road of a pit in the Toll-end colliery 
of Messrs. Field and Davis, at Horely Heath, near Tipton. One of 
the men was holing, and another, named Whitehouse, was throwing 
the dirt from his companion. Presently a mass of coal fell from the 
roof, struck Whitehouse on the neck and shoulders, and so com- 
pletely entombed him that his dead body was not recovered for a 
quarter of an hour afterwards. At first this accident would seem to 
differ in no essential feature from numerous accidents which, in a 
mining district, are of almost daily occurrence; but now comes the 
point. There had been no timber put in as supports, and the man 
who so narrowly escaped sharing the fate of his companion, 
when called as a witness, averred that he could neither read himself 
nor had the colliery rules been so recently read over to him that he 
ber ca wee with the penalties attached to them. He admitted 
that timber been put up as supports the accident might have 
been ae yang The Government Inspector, who was present, 

ed that there was much difficulty both in getting pitmen 
to protect themselves by putting up timber as supports and in 
inducing their overlookers to see that they did it. He said that if, 
in this instance, timber had been put in, accident would not have 


happened. The coroner concurred with these remarks, and a verdict 
of accidental death was returned. 
The annual reports of the inspectors of mines for 1862 have at 
been published. Mr. Wynne, the inspector for the North 
hropshire district, says:—“ The 
you does not, I regret, 


Staffordshire, Cheshire, and 
tI am about to submit to 





realise the cheering hopes I ventured to oxpress last year. 
Th b idents in the year 1861 having been 
reduced to 41, the increase of that number to 49 avd the number of 
deaths from 41 to 64in the past year reflects but little credit on 
the mining interest of my district. The cause of this increase 
may be traced, in some mesure, to the want of that constant 
careful supervision which can alone enforce discipline and 
insure the proper carrying out of the general and special rules, 
upon the strict observance of which the safety of the miner so 
materially depends. It isa matter of regret to me that several 
of the largest proprietors in my district, instead of increasing their 
staff, are dispensing with the services of managers altogether, 
and many have placed their collieries under the care of underlookers 
—very good men in their sphere of usefulness, but totally unfit to 
control the actions of large bodies of men, or to act with prompti- 
tude under the trying circumstances which mining so constautly 
give rise to. * * I have again to express my satisfaction that the 
lossoflife by explosions is not soexcessive, being only four accidents, 
causing the death of six persons. The most fatal one, at the lvy 
House Colliery, could not be traced to want of ventilation or neglect 
of any kind.” Under the head of “Falls of Roof and Coal,” 
Mr. Wynne says, “I have to make very grave complaints of want of 
care and attention on the part of the underlookers, for, out of the 
twenty-five accidents, fourteen, under ordinary care, would have been 
ag sea for had therule, that provides that timber shall besetevery 

ft., been carried out, most of these poor fellows would be now alive.” 

With regard to the accidents in shafts, it appears that—* There 
would have been a reasonable ground of congratulation under this 
head, as the number of accidents are less than they ever wore, and 
even with this sad case the deaths are one less than last year.” 

In speaking of the accident at Prior's Lee near Wellington, in 
which twelve men lost their lives through the breaking of a patent 
spring coupling box, Mr. Wynne says :—* The 24th special rule in 
the Shropshire Code provides that not more than eight men and 
boys shall descend any pit at one time, but this provision appears to 
have been utterly disregarded by both chartermaster and bauksman 
at the Dark Lane Pits.” He then proceeds to narrate the circum- 
stances of the case, aud expresse: a regret that the chartermaster— 
the same who two years ago forced his men back into a pit that 
had been pronounced unsafe, and in which, a few hours afterwards, 
av explosion occurred—was not made to accompany the banksman 
in his two months’ confinement in Salop Gaol. Mr. Wyone sums 
up tbe result of his experience in the following recommendations :— 
“1. A well-constructed furnace should be in constant use at the 
bottom of every upcast shaft. 2. A more general and systematic 
use of brattice cloth. 3, That any neglect by the person appointed 
to examine the working places in the morning or after a cessation 
of work (as at meal times) should be visited with instant dismissal. 
4. That the return air courses should be eularged, and more atten- 
tion paid to the cleansing of them. 5. That as soon as the coals are 
got down the roof should be propped, and not left until the loader 
has done his work or perhaps been killed. 6. That the use of sprags 
should be enforced, whether required or not, as it is unseen danger 
that causes the loss of life. 7, That all timber should be removed 
from the roads when it becomes bent or broken, as it is likely to 
be caught in passing, and bring down other timber with it on to the 
head of the driver. 8. That a real and not a casual and uncertain 
examination (as is too often the case) of the winding machinery by 
competent persons should be made a: stated periods. 9. The 
general adoption of guides and the consequent contractioa of the pit 
top whereby great damage to the walling of the shaft is avoided, and 
the constant fencing of the pit by a lifting gateissecured 10 That 
no person should be diveel go in front of a tub or draught while 
in motion, but that every tub or draught should be brought toa 
stand on the level before the chain is attached.” 

With reference to the ironstone mines the luspector says:— 

* The number of accidents in these mines is 21, being one more 
than last year; the number of deaths is the same, viz., 27. Oue life 
only was lost by explosion, nine deaths were caused by falls of roof 
—nearly the whole of which were preventible ; and the last in the 
list, whereby three men were killed in the Lillesha!l Colliery, 
showed such a flagrant case of neglect that, on the chartermaster 
being summoned before the magistrates for not having sufficient 
timber set, he was committed to Salop Gaol for two months with 
hard labour.” 

In Mr. Wynne’s district there were, during 1862, a total of 64 
fatal colliery accidents. Of this number North Staffordshire cou- 
tributed 30, au increase upon the previous year of 4. The number 
of fatal accidents in ironstone mines in the same district, addiug the 
same year, was 13, an increase of 3. 

Mr. Baker, the inspector for South Staffordshire and East 
Worcestershire, commences his report by stating that during the 
year the deaths from pit accidents have been 19 less than in the year 
1861. Then follows a table, showing “that the greatest and most 
coutinuous decline has taken place in those classes of accidents 
which are most amenable to greater caution, better regulations, and 
improved —— namely, explosions and shaft accidents.” 
“ But,” says Mr. Baker, “ it is greatly to be regretted that so large a 
number of deaths is still to be found under the head of ‘ Falls of 
Coal and Roof.’ * * No fewer than 18 of the 79 deaths under this 
head were the result of disobedience to orders, or the provisions con- 
tained in the special rules, or disregard of the most obvious precau- 
tions, whilst the remaining 61 were caused by slips, and join's, and 
bumps (or subsidence of strata), and other accidental causes, over 
some of which the working miners and colliery managers in this 
locality have little or no control. * * Of the 79 fatalities uoder 
the head of ‘Falls of Coal and Roof,’ 10 have happened to butties 
and deputies, 30 to pikemen, and 39 to bondsmen, Not a few of 
these deaths were owing to the manner in which the uaderground 
managers and workinen endeavoured to get down the overhanging 
coal and faces.” Under the head of accidents in shafts, Mr. Baker 
reports :—‘‘ The great decrease of accidents in shafts is, no doubt, 
partly attributable to the provision in the Act of 1860, which gave the 
inspector power to insist upou a cover overhead being provided when 
persons are a ding ord ding, and prohioited the use of single- 
link chains; and, further, to the improvement in the fencing of pit 
shafts, and, to some extent, the adoption of the safety chain. Of the 
18 lives lost in shafts, 8 were clearly proved to have resulted from 
the carelessness and indifference to danger of the deceased persons 
when performing their duties in and about them. I am gratified 
to be able to state that a number of colliery proprietors have, during 
the year, fitted up some of their principal shafts with guides, cages, 
&c., and this will tend further to keep down this class of accideuts.” 
With respect to convictions, the inspector says:—* In my district 
for the year ended the 3ist of December last, several of the colliery 
proprietors and agents were convicted in various penalties for 
violations of the general and special rules, which amounted in the 
whole to £68 7s.,and the costs in every case but oue.” Eight 
deaths occurred from explosions during the year, of which 
all but two were found to be, after careful investigation, the result of 











disobed 2 and car During “ the year 1862 twelve lives, 
have been lost which come under this head. Six of these are clearly 
attributable to carel lisubedi to orders, or to the colliery 





regulations. Six were purely of an accidental character.” As to 
ironstone mines, the Inspector says:—‘“I regret to have to state 
that, during the year last levy 16 accidents occurred in ironstone 
mines, involving the loss of 28 lives—none by explosions, seven by 
falls, nine in shafts, and twelve miscellaneous, showing an increase 
of seven deaths over 1861, the first year in which these mines were 
brought under inspection. Compared, however, with previous 
years, when the deaths in these mines were not required to be 
reported by the owners, the number of deaths in 1562 was not 
large, for the report made on this district for 1857 gives 49 
as the number of deaths in ironstone measures in that year 
Of the seven deaths from falls, four unquestionably arose 
from carelessness, neglect of spragging, or non-observance of 
the salutury special rule No. 28, which provides ‘that every collier 
shall securely sprag or spurn the coal whilst holing, either in coal 
or ironstone mines, and also prop, where necessary, the roof of the 
place where he may work; and if he should not be provided with 





sufficient props he is to cease working, and report the same to the 
underground manager.’” Several of the most serious accidents 
which have occurred during the year are then described and com- 
mented upon. Iu reporting on the subject of boiler explosions, of 
which there were two instances, unattended with fatal results, in 
his district in 1862, Mr. Baker refers to the formation of the Midland 
Steam Boiler Inspection Society, and, in speaking of its operations, 
gives statistics which have already appeared in our columns, 
Daring 1862 no cases had been found whore boys between the ages 
of ten and twelve were employed in mines, under the regulations 
laid down in clause 2 of the Act of 1860. The total number of 
deaths in Mr. Baker's district in the year was 115, of which 28 were 
caused by accidents in ironstone mining. 

In the general trade of the district of which we write, activity is 
now giviug place to slackness. Some manufacturers indeed, have 
great difficulty in securing orders sufficient to keep their mills in 
operation without accumulating stock to au inconvenient extent; 
aud until quarter day has come and gone, little change in this 
respect can be hoped for. The foreigu orders have decreased in 
number, and those of factors are few and small. As regards 
Birmingham, we may remark that the effect of this change is most 
severely felt by the jewellers aud others engaged in the fancy 
trades. The electro-platers are not extensively employed, and a 
similar remark applies to the cabinet and other Sedoetines, 
The rolling mills also share in the general depression. 

The only exception to the state of things just noticed would appsar 
to exist in the cases of the lamp, chandelier, and edge-tool opera- 
tives, who, as a rale, are almost fully employed. The aspect of other 
branches is little different to that noticed last week. 

In Wolverhamptoa aud its neighbourhood the japan trade is 
extremely dull and inactive. The lockmakers are, however, tolerably 
well employed, as are also the tin-plate workers. Cntiaued brisk- 
ness in the foreign demand is proving acceptable. Railway fittings 
and the smaller description of castings are in fair reqdest. The 
hollow-ware moulders of Westbromwich have not any great cause 
for conplaint. At Darldston a slack demand in the military gun 
branch is having its necessary effect; the saddlers’ ironmongers of 
Walsall are not busily engaged; the chainmakers are in want of 
orders ; and in other departments pressure on account of existing 
demand is evtirely absent. 

We learn that at a meetiag of artisans connected with the gun and 
rifletrade, held in Londonon Monday last, it was resolved tosend two 
delegates to wait upon the trade at Birmingham with a view to 
obtain their co-operation for the purposo of memorialising the 
Secretary at War to the Government on the present depressed state 
of the gun trade, It appears that the establishment of Government 
mauufactories has operated so prejudicially to the interests of the 
Londoa aud Birmingham makers that, of bet ween 7,000 and 8,000 
men formerly employed upon contract work, more than one-half have 
now nothing todo, The introduction of machinery into the manu- 
facture has also increased the number of unemployed operatives. 

The strike amongst the nailmakers of this district still continues, 
Yesterday week the nailmasters of Sedgley, Extingshall, Lower 
Gornal, Upper Gornal, and the immediate locality, received notice 
that all the nallers of the thousand make would cease working at 
the present rate at the end of a week, and that they should not again 
commence under any advance which was less than 10 per cent. upon 
the prices which they are at present receiving. This notice, of 
course, expires to-day, Tho makers of horse nails have given the 
usual fortaight’s notice for au advance of 6d. per ewt, upon their 
present pay. It is thought that the amount of stock at present on 
hand will enable the masters to resist the demands of the men for a 
considerable period. 

Atthe Birmingham Bankruptcy Court, on Monday last, an ad- 
journed meeting for heariug a motiou for discharge from custody, 
was held in the bankruptcy case of EK. Cooke, needle manufacturer, 
of Redditch. It will be remembored that a Mr. ‘Uhomas, of Redditch, 
having filed a bill in Chancery, praying fur an injunction to restrain 
Cooke from using certain labels on his ueedle packets, the defendant 
was coudemued in costs, Instead of paying those, however, he 
made himself a bankrupt, aud, on the day of ti.ing his petition, was 
arrested by an order of the Court of Cuansery, Lt was now asked 
that the bankrupt, having received protection from the Court, should 
be discharged, ‘The application was refused, aud Mr, Clarke, a 
needle-makur, of Redditch, was appointed assignee. 

A meeting jof the Pateut File Company (Limited) was held in 
Birmingham on Thursday week. After a namber of good repre- 
sentative geutlemen had been chosen as directors, a deputation, 
headed by the Mayor of Gloucester, applied that the works of the 
company should ba established in that city. The Mayor stated that 
there were works now unoccupied suitable in sizs aud deseviption, 
supplied with ample steam power, and having both canal and rail- 
way accommodation. Hy» further supported bis application by a 
reference to otuer advantages which he thought Gloucester pos- 
sessed for the establishment in it of a manufacture of this descrip- 
tion. The chairman, ia reply, said that the request should receive 
every atteution, and the business of the first sitting of the directors 
concluded. 

On the morning of Monday last the boiler of a steam lacquering 
stove used ou the premises of Messrs. Harcourt aud Sons, Moseley- 
street, Birmingham, suddenly burst. ‘lwo women and a« girl, 
who were sitting near at the time, were severely injured by the 
explosion. 

fo many of our Birmingham readers it will be interesting to learn 
that in order to perpetuate the memory of the inquiry at Paris, which 
followed the conclusion of the T'reaty of Commerce, between this 
country and England, and which was held for the purpose of deter- 
mining the tariff of duties on the importation into France of Eaglish 
manutactures, the French Government has prodaced a medal, a 
specimen of which will be presented to every witness who made 
depositious before the Board of Lnquiry on that occasion, Amongst 
the recipients are Mr. O. H. Waguer, aud Mr, Robert Fletcher, two 
geutlemen who atteuded the inquiry as representatives of the Mid- 
land metropolis. ‘I'he medal is of brouze, and is a fine specimen of 
French skill in modelling, aud possesses for Birmingham a peculiar 
interest. 

The staple trade of Coventry is stated to bo making satisfactory 
progress. Difficulty is evea experienced in obtsining a suffivient 
number of really good hands, and hopes are indulged that the trade 
will eventually become sound again. 

The North Warwickshire Worsted and Woollen Spinning and 
Weaving Co. (Limited) seems likely to be soon in active operation 
Ata meeting of the directors, a few days ago, it was stated that if 
the company could start with two hundred looms, a weaving shed 
and the necessary machinery would be provided in Coventry. The 
ability of the company to begin with this large number of looms 
will depend upon the amount of capital subscribed by the next 
meeting. 

The half-yearly meeting of the Birmingham Gas Company was 
held on Thursday week. ‘I'he usual maximum dividend was 
declared, aud the affairs of the company were reported to be ina 
satisfactory state. 

At the half yearly meeting of the Birmingham Waterworks 
Company, held on Weduesday last, it was shown that the profit for 
the past six months had amounted co £3,760, aud that this, added to 
£1,600 153. 4d. profit not previously distributed, would enable a 
dividend of 6} per cent. per annum to be declared. The directors 
reported that the compauy's engines and machinery had during the 
half year worked regularly aud efficiently. To meet the increasi 
demand for water tenders for a new engine, designed to be erec 
on land at Aston, had been invited. It was also stated that a contract 
for the necessary nu nber of pipes to complete a second large supply 
main, from Aston to the lower reservoir, Monument-lane, Edgbaston, 
had been entered into. 

On Weduesday week last one of the 24-in. mains of the Pot- 
teries Waterworks, North Staffordshire, aud situated between two 
and three miles from the works at Wall Grange, burst. ‘The main, 
which was three feet below the surface, and weighed about a ton, 
had a piece riven from the side about two feet wide and three feet 
song. The company’s sub-engineer, with a staff of workmen, were 
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engaged night and day until the Friday morning after the accident 
in reparing the damage. 

The new branch lines of the London and North-Western Railway 
from Wednesbury to Tipton and Darlaston, were opened for passen- 
ger traffic on Monday last. 5 

At a meeting of the Hanley Town Council, a few days since, an 
application was received from the Staffordshire Potteries Street 
Railway Company for permission to carry the line from the com- 
pany’s offices along Foundry-street. It was explained that a uew 
description of rail, so adapted to the purposes of a street railway that 
it would be level with the road, and would have only a narrow 
groove to receive the flange of the railway car, would be used; and 
the application was granted. 

It is thought that the meeting of the British Association in 1865 
will be held in the Potteries. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverroon: The Great Victoria: Dr. Fairbairn on Shipbuilding: 
Mersey Docks and Harbour Board—Nortuern Martens: River 
Tyne Commissioners : Accident at the Ouseburn Works: Launches of 
Tyne-built Ships—'Tue Epmonp’s Main Couutery Expiosion— 
Youksurre Trave: Sheffield: A Colliers’ Dispute Adjusted—Lan- 
CASHIRE D1sTRESS STILL ON THE Esp—T He Soctan Science Associa- 
rion at Epinsurca—Tue Progress or THE CiybE. 

We may commence appropriately with Liverpool. The pioneer 
auxiliary screw steam clipper Great Victoria, one of the Black Ball 
line, has sailed from the Mersey for Melbourne. The part sustained 
by Dr. Fairbairn at the late meeting of the Liverpool School of 
Science has scarcely received sufficient attention. Dr. Fairbairn 
gave a promise that on a future occasion he would give a lecture to 
the institution on * Practical Science.” In the course of his remarks 
he alluded to the great change now going on in shipbuilding, and 
said that, in a short time, the “ Wooden Walls of Old England” 
would exist merely in tradition. He adverted to the fact that, so long 
ago as 1829 and 1830, he and his friend Mr. John Laird, the honour- 
able member for Birkenhead, worked together—he experimentally 
and also practically—in iron shipbuilding. He went at some length 
into the question of relative strength as between iron and oak, and 
showed that iron is in every way superior to wood in the construc- 
tion of ships. Je also alluded to the electric telegraph communica- 
tion between this country and America, of the ultimate success of 
which he expressed a strong hope. He concluded by again promising 
to give a lecture ou “ Practical Science,” and will, no doubt, fulfil his 
pledge. At the last sitting of the Mersey Docksand Harbour Board 
the engineer was instructed to report howsoon he could get complete 
the floating-bridge for carriages, horses, &c., to the Woodside stage, 
aud an approach to the Prince’s landing stage to correspond with 
the same, in conformity with Mr. Hartley’s or some other modified 
plan. Mr. Boult said it was reported by the engineer, a week or 
two ago, that the northern entrances at Birkenhead would be com- 
pleted in a year and a half, but at the last meeting Mr. Laird inti- 
mated that it would be four years and a half before they were com- 
pleted. He should like to know which was the true version of the 
case. The chairman, referring to the engineer's report, said that 
the whole of this work (the northern entrances and intermediate 
dock) was rapidly progressing, and, judging by the rate of 
advance made during the past three months, he expected 
that in about twenty-two mouths, or by June, 1865, the work 
would be completed and ready for use. The marine surveyor 
haviog reported that the Dee Submarine Cable was daily 
becoming more defective, it was agreed—having regard to the 
expense of repairing it—that the cable be raised in part or entirely, 
at such time and in such manner as the marine surveyor might 
think best, and that two wires be carried across the land by Hoylake, 
crossing the Dee at Queen-ferry, at an estimated cost of £1,300, 
Tu explanation, Mr. Darbyshire said the land line would be much 
more economical than the cable. An offer by a telegraph company 
to construct and work the line had been declined, because they 
thought it more desirable that it should be in their own hands, 
especially as they could work it more economically. Mr. Ferwood 
thought it would be better if some of the telegraph companies 
would take the respousibility off their hands for a certain annual 
sum. ‘The chairman said that would bo a matter for consideration 
after the employés of the board had been fairly tried. 

Turning to the North, we may note that, at the last meeting of 
the river Tyne Commisioners, allusion was made to the raising of 
No. 4 dredger recently sunk in the river. Mr. Mather spoke in 
terms of compliment of the ability displayed iu raising the sunken 
vessel in so short a time, and suggested that a report of the modus 
operandi adopted should be drawn up and placed on record for the 
public benetit. Mr, Mease moved that Mr. Ure be requested to 
draw up such report, which was agreed to. In reply to a question 
as to paying for the damage done and expense incurred in raising 
the dredger, Mr. John Clayton said they were advised by a competent 
person that the Steam Navigation Company were liable to pay for 
the damage done, and they had given them reason to know that they 
would be made to do so, Mr. Mather stated that during twenty-four 
days in which the time gun had been fired from the Castle, there 
had only been three trifling variatious of a second or two in time, 
and so highly had the privilege been appreciated at the mouth of 
the river that a letter was read from the South Shields Council, 
expressing a wish for the continuance of the apparatus. In further- 
ance of this object, the various corporations on the Tyne will have 
au opportunity of contribu ing their aid, the question having been 
referred to the time-signal committee, who are empowered to 
make the necessary arrangements for the permanency of the work 
‘The primary cost will be about £200, to be followed by an annual 
outlay of about £150, and the matter of a time-ball is also in con- 
templation, but in this undertaking very little additional expense 
will be involved. A very large cylinder for a steam ham ner 
was cast on Friday by Messrs, Morrison and Co. of the 
Ouseburn Works, A serious accident occurred at these works 
ou the following day. Six labourers and the foreman of the foun- 
dry, named Joseph Carnaby, were busily engaged in “ stripping” a 
casting. In other words, they were removing the plates, bricks, 
and loam of wh’ch the mould had been formed, from the casting. 
The casting weighed about 15 tons, and is mtended for the founda- 
tion of a crane. For the -purpose of lifting the heavy castings a 
traversing crane is erected in the foundry. The two girders upon 
which the winch runs are formed of malleable iron, and ave of great 
strength, as they must needs be to lift the weights put upon them. 
‘The crane was calculated to lift 35 tons, but had never much exceeded 
25, which weight had been lifted repeatedly with ease and safety on 
previous occasions. Having stripped the outside of the casting, the 
next step was to remove the “core.” ‘To reach this it was 
necessary to turn the casting partially over. The chain of the crane 
was attached to the casting for this purpose, and the whole seven 
men ascended to the winch to assist in hoisting. Four men are 
usually found amply sufficient to work the wiuch, aud why three 
more went up on this occasion is not at present known. A cousider- 
able amount of tension had been given to the chain, but only a por- 
tion of what it was calculated to bear, when one of the girders 
suapped with a loud crash, and the ponderous pieces fell to 
the ground, carrying the winch and the men with them. The 
other girder was left in its place. ‘Two men out of the 
seven miraculously escaped death, or very serious injuries; 
but the others were not so fortunate. Felix Campbell, a 
labourer, was struck on the head by half of the girder and borne 
tothe ground, the girder resting upon him. When extricated his head 
presented a sicken‘ng sight, and it was soon apparent that hisearthly 
momeuts were few. He expired about three quarters of an hour 
afterwards, before preparations could be completed for his removal to 
his lodgings. Michael Cooley, a labourer aged 18, was also felled 
and held to the ground by the other portion of the girder. His jaw 
was fractured, and he received a serious wound on the head, and a 





broken rib. Another labourer, named Edward Gallagher, aged 38° 
was also struck by falling fragments, and so dreadfully bruised that 
it is supposed his spine is fractured. John Droyer, aged 30, 
labourer, was shockingly cut about the face andhead. The cast- 
ing was so situated that the chain to be led away to it in 
an oblique direction. This caused the whole of the strain to fall 
upon one girder, which it could not have done had the strain been 
vertical, and the result was that the girder was twisted and snap 

in two. On Friday a barque of 480 tons was successfully launched 
from the yard of Messrs. G. C. Hutchinson and Co., at St. Lawrence. 
Her dimensions are—length, 133ft.; breadth, 28ft.; and depth of 
hold, 17ft. 9in. She will class ten years Al at Lloyd’s. This vessel 
has wrought iron deck and hold beams, and stringer plates—a new 
principle of fastening wooden ships lately introduced by Tyne 
builders, She is fitted with Colling and Pinkney’s patent self- 
reefing and furling topsails. She was named the Buston Vale. 
Messrs. Watt, Milburn, and Co., of Newcastle, are the owners, and 
when fitted out the vessel will proceed direct from the Tyne to 
India. An iron screw collier was launched from the ship- 
building-yard of Messrs. Wigham, Richardson, and Son, 
Walker. She was christened the Ellen Sinclair, and is 
intended to trade between Newcastle and London. Her dimen- 
sions are 190ft. long, 28ft. broad, by 17ft. deep, and she is 
fitted with water ballast. After having been launched, the vessel 
was towed up to Newcastle to have her engines put in; these are 
90-horse power, and are manufactured by Messrs. Hawthorn. 
Yesterday week the jury empanelled on the 10th of August to 
inquire into the cause of the death of several of the unfortunate 
miuers killed by the explosion at the Edmond’s Main pit, near 
Barnsley, on the 8th of December last, again met in the court- 
house of that town, for the purpose of resuming the inquest. Mr. 
Taylor, the coroner, however, suggested that as the water had not 
yet been cleared from the dip board gates where the explosion 
occurred, and as all the bodies had not been recovered, it would be 
better to adjourn the investigation until this was accom- 
plished. Some of the jurymen were anxious that evidence 
relating to the circumstances which led to the catastrophe should 
be given, so as to shorten the iuquiry afterwards, but the coroner 
demurred to this course, assigning as a reason that the inquiry 
would not be so satisfactory if conducted piecemeal, and also that an 
examination of the workings might alter the character of the 
evidence they might reyuire. Mr. Morton, Government Inspector 
of Mines, was of opinion that av adjournment of six weeks would 
be sufficient. A juryman stated that the owners of the pit did not 
expect the workings would be clear for two months, and said it was 
of no use their meeting at an early period to have another adjourn- 
ment. Mr. Morton said he did not think it desirable they should 
adjourn for a longer period than six weeks, and his belief was that if 
sufficient energy were put forth the workings could be sufficiently 
cleared in that time. The jury being generally of opinion that an 
interval of two months would make it more certain that the water 
would be carried off and the bodies recovered, the inquest was 
adjourned to the Sth of November. 

There are indications of rather more activity in Sheffield trade, 
the autumn orders from the home districts beginning to come in. 
‘he demand for heavy articles, such as castings, gun metal, and 
railway materials, continues considerable. The steel trade is also 
active, but without any particular change. On Monday, a 
meeting, attended by ebout 3,000 colliers, was held at Rothwell, 
between Wakefield and Leeds, for the purpose of considering a pro- 
posal said to have been made by Mr. J. Bowers, of Hunslet, which 
it was supposed might bring a colliers’ dispute to a termination. It 
Was aunounced at the meeting that Mr. Bowers had proposed that 
his men should resume work at the original 74 per cent. reduction, 
and that the riddling in the pit bottom should be given up. The 
meeting agreed to accept the terms offered by Mr. Bowers. 

Lancashire distress was shown, on Monday, to be further on the 
wane, Mr. Farnall in bis weekly report noting a decrease of 1,669 in 
the number of persons relieved in 27 unions under his jurisdiction, 
Since December 6, 1862, the decrease has been altogether 129,205 ; 
there is still, however, an increase of 96,055 as compared with 
September, 1861, Mr. Farnajl remarked upon the cheeriug fact that 
while at this time !ast year the number relieved by guardians was 
increasing at the rate of 5,000 per week, it was now decreasing at 
the rate of something like 1,500 weekly. 

An event of increasing Scottish interest is the approaching meet- 
ing of the Social Science Association at Edinburgh (Oct. 7 and fol- 
lowing days). The presidencies of departments are now filled up. 
The Hon. Lord Curriehill will preside over the department of juris- 
prudence; Mr. Nassau Senior over that of education; the Hon. 
Lord Neaves will take the chair of the department of punishment 
and 1eformation; Professor Christison that of public health; the 
Right Hon. Sir John M‘Neill, G.C.B., will preside in the social 
economy department; and Mr. R. P. Collier, QC., M.P., in the 
trade and international law department. The committee have 
secured most valuable contributions of papers to be read at the 
meeting. Special attention has been paid to the subject of educa- 
tion, and penal servitude and transportation, The Right Hon. Mr. 
Adderley intends to read a paper on the reports of Lord Grey and 
Lord Carnarvon, which will lead to a discussion of the whole system 
of convict and prison discipline. In the trade and intersational law 
department interesting discussions will be raised on the question of 
belligerent rights. The various manufactures and trades of Scotland 
will be well represented; among others we may mention Mr. Cowan 
(late M.P. for Edinburgh), who will give an account of the paper 
trade; and Mr. William Chambers, who will contribute a paper on 
the publishing trade. ‘The meeting will be opened by Lord Brougham 
(the president), who will deliver the annual address, in the Free 
Churca Assembly Hall, on Wednesday evening, the 7th October. 
The business of each of the six following days will be commenced 
by addresses from the presidents of the different departments, in ro- 
tation, delivered in the Free Church Assembly Hall; and after the 
addresses the departmental meetings will be held in the Law Courts 
and l’ree Assembly Hall. The concluding general meeting will take 
place in the Church of Scotland Assembly Hall, on Wednesday the 
14th October. The council will meet in the Library of the Writers 
to the Sigvet, and the Parliament House will be open as a reception- 
room, the College and Law Libraries, and other public buildings and 
places of exhibition, will be open to members during the week. 
Conversaziones will be held in the University, in the Museum and 
Hall of the Royal College of Surgeons, and in the National Gallery, 
on the evenings of the 8th, 9:h, and 12th, A working men’s 
meeting will be held in the Corn Exchange on the evening of the 
9th, at which Lord Brougham will preside; and on the 13th, the 
Assuciation dinner will take place in the Music Hall. The Royal 
Scottish Academy intend to hold an exhibition of the works of 
deceased and living artists of Scotland, collected for the occasion 
during the meeting of the Assvciation. The Royal College of 
Physicians have intimated their intention of inviting some of the 
leading members of the Association to a dinner in the Hall of the 
College on the 12:h October. Tuere is to be a great réunion of the 
bars of the three kingdoms, which wiil be represented by very dis- 
tinguished memvers of the English and Irish bars. 

‘The Glasgow Herald has some very interesting observations on the 
progress of the Clyde, The journalist remarks :—* As to the Clyde 
Trust, the more it owes the more it thrives—the more it borrows the 
larger is its means of paying, and accordingly its bonds or obligations 
take a first rank in the money market, and carry the lowest rate of 
interest. We think it worth while to verity this statement by giving 
the decennial progress of the revenue for a period of ninety years. 
It is as follows :— 
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The total sum collected by way of revenue since 177) is £2,288,000, 
by far the greater portion of which has been realised during the last 
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—the total sum expended amounts to £3,564,397, the balance over 
the revenue being, of course, represented by the debt. In the 
accounts now before us, the trustees give a detailed statement of the 
various heads under which this vast sum of three and a-half 
millions sterling have been expended; and we learn from 
it that £1,870,196 have actually been disbursed in construct- 
ing the harbour and in widening and deepening the river. The 
other great item of expenditure is represented by the ‘ interest on 
borrowed money,’ and this, during a period of ninety years, amounts 
to £806,043. But what have we got for allthis? People are living 
who remember when there was not more than four or five feet of 
water on the fords at high tide, and when there was only a gabbert 
or two lying at the Broomielaw. Now we have a depth of fully 
twenty-one feet at high water in the centre of the channel, and the 
number of masts and funnels constantly seen at the Broomielaw is 
legion. It is expected that within the next half-dozen years the 
principal improvements in the channel of the river will be completed, 
when the depth at high water springs will be twenty-four feet, and 
this will permit almost everything that floats to pass between Glas- 
gow and the ocean, with the exception of such stupendous fabrics ag 
the Warrior and the Black Prince, when loaded and in fighting 
trim. But the trade is continually increasing, and expenditure on 
harbour extension must keep pace with the demand. While the 
channel has been deepened the harbour has not been neglected, 
Within the last few years the quays have been repaired and 
extended ; large portions of the old quays have been renewed, and 
new and magnificent sheds are fast supplementing the old narrow 
enclosures. The ‘extraordinary works’ on the Clyde, inferring 
purchase of land, widening, embanking, &c., will, as we have hinted, 
be brought to a close within a very few years, and then the principal 
items of expenditure will consist of interest of borrowed money and 
the cost of dredging for the purpose of maintaining the depth of the 
river. In the year just closed the expenditure on interest amounts 
to £51,345, and on dredging to £27,742; but of this latter sum 
£14,253 are applicable to the improvement of the river, and £13,488 
are applicable to the maintenance of the improvements already 
made—the one being extraordinary and the other ordinary expen- 
diture. We are delighted to know, however, that under the dredg- 
ing head a very great saving is now being effected, which will be 
largely increased in future years, and ‘foot up’ to many thousand 
sterling per annum. Until of late it has been the constant custom 
to drop the material brought up by the dredging machines into 
punts, which were dragged by a tug steamer, in long lines, to some 
previously arranged spot upon the banks of the river, upon which 
the mud was deposited by the laborious and costly process of 
wheeling and wagoning by means of hand and horse labour. The 
trustees, however, introduced, about two years ago, a new and most 
economical agency in the form of screw hopper barges propelled by 
steam, which carry the material dredged out to sea, where the water 
is of great depth, and here it is dropped from the bottom of the 
vessel, and all the expense of wheeling the stuff upon the banks 
saved. At this moment three of these steam hopper barges are 
employed, and we learn that a fourth will be added to the fleet 
within a few days. Each of these vessels contains about three 
hundred tons of dredging, and the vast saving they effect may be 
learned from the tact that they do their work, or, in other words, 
that they dispose of the dredged material at the rate of about 4d. per 
cubic yard, while the same labour performed by the punts costs 1s. per 
cubic yard. We may presume that in due course these hopper 
barges will entirely supersede the punting system. This cannot be 
done all at once, however, for the trustees, as we understand, are 
under contract to fill up certain fields on the banks of Clyde, and 
until this has been accomplished the punts cannot be disused. In 
the meantime, 35) punts, in addition to the screw hoppers, are in 
attendance upon the six dredging machines belonging to the Trust, 
which are kept constantly at work. It will thus be seen that the 
affairs of the great corporation, with which the prosperity of the 
city of Glasgow is so closely blended, are in an elastic and promising 
condition.” 


METAL MARKET. 


Rats.—A good business, at £6 5s. to £5 10s. per ton. 
Scorcu Pia Iron having touched 57s. 9d., closes firm at 57%. 6d. 
Mixed Nos., Warrants, Buyérs at 57s. 3d. ; Sellers 57s, 6d. 
No. 1, G.M.B. o 563. 64 » te. 0, 
553. 61, i? 56s. O01. 


3. ° oy 

Gartsherrie, 61s. ; Coltness, 63s, ; Calder, 533. ; Glengarnock, 53+. 

Copper —A dull market ; Sheet and Sheathing is quoted at £102; Tile an? 
Cake, £95 per ton. 

Tin in moderate request. English is selling at £115; Bar, £116; Foreign 
Banca, £122; Straits, £116 per ton. 

Tin Puatss in good demand, especially Coke. Charcoal is quoted at 27s. 
Coke, 23s per box. 

Lwab, but little doing. English £20 per ton, Spanish, £19 5s. per ton. 

Spg.TeER, but few sales, at £18 15s. per ton. 





Moats AND Co, 
65, Old Broad-street, London, 17th Sept, 1853. 
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MANUFACTURED IRON. 


Bars,Govan .. .. ..» «» 710 0 less percent 
» Common .. .. «. 7 7 6 less 4 percent 
Drumpeller,Common.. .. 7 7 6 
Do. en i «2 89 
Cramond Scrap Bars delivered 
in London 10 10 Oless 2} per cont 


Plates and Sheets, £90s. to £10 0 Oless4 per cent. 
Rails oo oe cs os os FC OD 
Pipes eo ce oe ve of 415 0 
Chairs ws os «se we + 310 0 
GLasGow, 16th September, 1863. 
Very strong Pig Tron market, and a large business daily doing. The ad- 
vance is well maintained, and for manufactured iron higher prices seem 
still likely to be paid. “pe? 
Exports last week were 17,563 tons against 9,993 tons in the same week 


last year. 
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PRICES CURRENT OF TIMBER. 
1862. 1863. 
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CHEMICAL MANUFACTURES ON THE TYNE. 


Ar the meeting of the British Association Mr. J. C. Stevenson 
read the following paper on “Chemical Manufactures on the 

ne same 
= Nar were formerly very numerous in this district, 
establishments having been formed at Howdon Pans, Hartley Pans, 
Jarrow, North and South Shields, and other localities. This trade 
was carried on by several of the most wealthy families in the neigh- 
bourhood in the beginning of the last century, and about 200 pans 
were employed in producing salt, which was extracted from sea- 
water and brine springs. Shields salt was the most celebrated salt 
in the kingdom, and was produced in such quantities at South 
Shields as to give a character and even a nomenclature to this town, 
which to this day is divided intp East Pan and West Pan Wards. 
The remains of a large hill are still to be seen, formed from the ash 
of the salt pans. After atime these ashes took fire, and Mr. R. W. 
Swinburne—to whom we are indebted for this information—states 
that the Chapter of Durham are in possession of a picture, repre- 
senting the burning hills at South Shields. The production of salt 
from sea water in this locality has given place to that obtained from 
the brine springs and rock salt of Cheshire, and illustrates what 
great changes take place in altering the locales of manufactures. A 
considerable quantity of white salt is still made on the Tyne from 
sea water, in which rock salt from Cheshire and Ireland is dissolved, 
in order to diminish the cost of evaporation. Two improvements 
have been successfully introduced in making white salt, which have 
the saving of fuel as their object. Mr. Wilkinson employs the waste 
heat of coke ovens for this purpose; and Mr. Fryar dries whitening 
with the heat which escapes from his salt pans. 

Alkali (for this and the last century).—-I'wo gentlemen, Mr. W. 
Losh and Mr. Thomas Doubleday, were engaged, unknown to each 
other, with a series of experiments on the best plan of converting 
common salt into carbonate of soda. Each of these chemists appear 
to have used very similar processes; and when the late Lord 
Dundonald came to reside in the neighbourhood. he was soon on 
intimate terms with both parties. Both Mr. Losi and Mr. Double- 
day tried numerous plans at bis lordship’s suggeetion; but after 
spending upwards of £1,000, Mr. Doubleday would seem to have 
tired of making an outlay which prom’sed little or no result. The 
first plan tried was to effect the decomposition of common salt by 
means of the oxide of ead, and to carbonate the caustic soda, while the 
insoluble chloride of lead was heated to form a yellow pigment, long 
known as Turner’s yellow. Another process consisted in decom- 
posiug common salt by sulphate of iron. The resulting sulphate of 
soda was fluxed with coal, and the sulphide of sodium which was 
formed was carbonated with sawdust. This plan was also worked 
some time afterwards at en alkali manufactory situated near Blyth. 
Another process tried was founded on the neutral decomposition of 
common salt and sulphate of potash. This operation was regularly 
carried on by Mr. Losh and Mr. Doubleday, whenever the price of 
the two potash salts allowed a profit being made, and the chloride 
of potassium was as regularly sold to the Yorkshire alum makers. 
Mr. Losh resided in Puris in 1791, where he acquired a knowledge 
of chemistry, and soon after his return home a company was formed 
to mavufacture soda at Walker. ‘The original partners were Lords 
Dundas and Dundonald, Messrs. Aubany and John Surtees, and 
Jobn and William Losh. ‘hey obtained their salt from a brine 
spring found in a coal pit at Walker, and the heavy duty upon salt 
at that date, which was £36 per ton, was avoided by evaporating 
togetheraconcentrated solution of the brine spring and sulphuricacid, 
thus forming — of soda, and avoiding making salt. Another 
plan adopted by Mr. Losh to avoid the duty was to add ground 
coke or ashes to the concentrating salt pan before the salt was 
formed, and use it in this damaged condition for the mavufacture of 
sulphate of soda. ‘his was about the year 1796; Messrs. Doubleday 
and Easterby, in 1808, commenced making sulphate of soda by de- 
composing the waste salts from the soap-boilers, which consisted 
chietly of common salt and some sulphate of soda. Their chief 
supply was obtained from the Messrs. Jamieson and other soap- 
boilers at Leith, They purchased their sulphuric acid at first, but 
between 1809 and 1810, they got the plans of chambers from Messrs. 
Tennants, of Glasgow, and erected the first chamber on the Tyne, 
at Rill Quay. They imported the first cargo of sulpbur from Sicily 
about the same time, and its arrival in the river excited great 
attention. At first the Government returned them the import duty 
on the sulphur which was used in making acid, and the present Mr. 
Dcubleday remembers having received at the end of the year as 
much as £1,500. This, however, only lasted three or four years, 
when the duty was repealed. This firm, then trading under the 
name of Doubleday and Easterby, also erected the first platina 
retort, for making rectified vitriol, and which cost them £700, and 
before long they had three retorts in operation. The alkali which 
they made was used in the crude form in the manufacture of soap, 
in which they were also engaged. In 1816, after the conclusion of 
peace, Mr, Losh returned to Paris, where he learned the details of 
the present plan of decomposing sulphate of soda, which he imme- 
diately introduced in his works at Walker, and thus may be said to 
have been the father of the modern alkali trade in this country. 
Mr. Doubleday gave the plans of his chamber, furnaces, &c., to the 
Messrs. Cookson, when they commenced their alkali works at South 
Shields, and these gentlemen made Wright (Mr. Doubleday’s foreman) 
a present of a silver tea service, in consideration of the service he 
had rendered. This trade has been developed in an extraordinary 
manuer in this locality, whereabout47 per cent. ofthe whole produce 
of the United Kingdom is now manufactured. The peculiar advan- 
tages of the district are also being recognised by the fact that the 
celebrated firm of Messrs. Tennant have purchased land with the 
intention of removing the greater part of their works from Glasgow 
to the banks of the ‘I'yne. Charles Cooper, an overman at Walker 
Colliery, informs us that he was employed by Mr. Losh in 1798, and 
that crystals of soda were then manufactured and sold by Mr. Losh. 
The salt obtained from the brine spring on the premises was evapo- 
rated in small lead pans, and was afterwards decomposed by litharge. 
The soda so produced was crystallised in small lead cones, and 
when it had stood sufficiently long to crystallise, the cones were 
turned upside down to run off the mother liquor. The erystallising 
gay was then only carried on in the winter months. C. Hunter, 

esq., of Walker, further iuforms us that in 1816 he sold about half 

a ton of soda for Mr. Losh, to a Mr. Anderson, of Whitby, at £60 
perton. The following details will embrace a brief account of the 
source of the raw materials, and the various improvements which 
have beer recently introduced. 

Source of Sulphur.—Until within the last few years Sicilian 
sulphur was almost exclusively employed in this district for the 
manufacture of sulphuric acid—the pyrites from Wicklow being the 
only other source of supply. This latter, however, was not suffi- 
cieutly abundant to render the manufacturer independent of the 
great fluctuations which have recently taken place in the price of 
sulphur, on account of the demand consequert on the vine disease. 
During the last few years the following additional sources of supply 
have become available. 1st, Belgian; 2nd, Norwegian; 3rd, Spanish 
or Portuguese; 4th, Italian; 5th, Westphalian pyrites. 1. The 
Belgian pyrites has the advantage of being shipped at Antwerp 
at @ moderate freight to the Tyne. It is a very hard, com- 
pact material, containing about 50 per cent. of ‘sulphur, and 
aera _hearly approaches a pure bi-sulphuret of iron. The 

urnt residue from one manufactory on the Tyne (the Walker 
Alkali Works), after being roasted in a lime kiln to burn off the 
small remaining portion of sulphur, is regularly used as an iron ore 
at the adjoining ironworks. It contains no copper, and from 
3 te 5 per cent. of arsenic. 2. The Norwegian pyrites is shipped at 
Levanger. It contains 44 per cent. of sulphur, is easily broken, and 
does not readily flux inthe kiln. ‘The quantity of copper it contains 
being less than 10 per cent., the burned residue cannot be rotit«bly 
smelted for copper. 3. The most extensively used pyrites is shipped 
from Huelvo, in Spain, and Pomeron, in Portugal. The mines are 


Stasted on each side of the boundary between the two countries. 
hey were most exteusively worked in ancient times, but their 
recent development has aris:'n from the use of the ore as a source of 





sulphur. Containing only 2 to 4 per cent. of copper, it was uvable 
to compete with the richer ores which from time to time became 
available in different parts of the world, but the mining is now 
rendered profitable by the value of the sulphur being realisable as 
well as that of the copper. The percentage of sulphur varies from 
46 to 50. The practical difficulty in burning this ore, namely, its 


quantities of hydro-chloric acid are necessarily produced, and it is 
an important question for chemical manufacturers to apply the best 
means for its condensation. Since the visit of the Association in 
1838, few branches of manufacture have received more attention, 
and there are few in which greater improvements have been effected 
than in condensing muriatic acid gas; and this has arisen not only 
on 





great fusibility at the point where the bustion of the sulph 
gives rise to considerable heat, has been overcome by the adoption of 
kilns, first used in Lancashire, in which the area of the surface is 
large in proportion to the weight of the charged pyrites. The use 
of cupreous pyrites has led to the introduction of the manufacture of 
copper on the Tyne, which will this year amount to between 700 and 
800 tons. The ordinary process of smelting is employed, but the 
moist method is also being tried: the advantage being that, by this 
method, all the ingredients of the mineral are utilised, the oxide of 
iron making an ore of similar quality to hematite. The smelting 
process, however, is still preferred in the large manufactories. Iu 
1860 several cargoes of an ore containing free sulphur imbedded in 
gypsum were imported from the island of Milo, in the Archi- 
pelago. From the small quantity of sulphur contained in it 
(19 up to 24 per cent.) there was great difficulty found in burning 
it, except the large masses. Subjoined is an analysis of one parcel 
of it:—Sulpbur, 24:00: gypsum, 62°20; sand, &c., 6:00; water, 7 00. 
Still more recently Professor Ansted has discovered a deposit of free 
sulphur in Corfu, of which he has been kind enough to forward a 
sample, but we believe it has not been used in commerce. When 
sulphuric acid is wanted quite free from arsenic, Sicilian sulphur 
must be used. So largely has pyrites displaced sulphur in the pro- 
duction of sulphuric acid, that in 1862 only 2,030 tons of eulphur 
were consumed, against 72,800 tons of pyrites: and, reckoning the 
above quantity of sulphur as equivalent to 4,500 tons, it appears that 
77,300 tons of pyrites are annually used for the manufacture of sul- 
phuric acid, along with 2,500 tons of nitrate of soda. Assuming a 
produce of 120 percent. on the pyrites, this is equal to a produc- 
tion of 92,760 tons of sulphuric acid, calculated as concentrated. 
This quantity of sulphuric acid is nearly all consumed where it is 
made, for the manufacture of other chemicals, such as soda and 
manures, the quantity sold being 64-40 tons; but this might be more 
correctly described as consumed in other works, for the quantity 
sent to a distance is very small. Four-fifths of the sulphuric acid is 
used for the decomposition of common salt. 

Salt and the Alkali Trade.—The ordinary Cheshire salt is almost 
exclusively used for the manufacture of alkali, the exception being 
in one manufactory, where the waste heat of coke ovens is utilised in 
evaporating the liquors formed by dissolving rock salt. The 
anciently extensive salt works of Shields are now represented only 


t of the necessity of preventing in to culture, so 
that heavy claims for damage might be Tew om fl bem in con- 
sequence of the commercial value attached to hydrochloric acid in 
the production of bleaching powder, bi-carbonate of soda, oxy- 
chloride of lead, and other products. The methods generally 
adopted in condensing are well known, and we shall only allude to 
some of the improvements practically —_ The drying furnace 
usually used is what is called an “ open furnace,” to which the heat 
of the fire is directly applied, and we believe that the greatest diffi- 
culties in the way of a perfect condensation, in former times, arose 
with the gases from this furnace. The heat required to drive off 
the gas from the crude sulphate of soda is very great, and when 
the gases arrived in the condensers it was found difficult to absorb 
them, even when a very large quantity of water was used, and 
the muriatic acid which was thus produced was of so low a 
strength that it was commercially almost useless. In former 
years, also, the draught through the condensers was always ob- 
tained by a connection with a high chimney, but in some 
of the works this plan is now abandoned, and the whole of 
the vapour or gas which escapes passes through a 12-in. pipe 
always open to view. At present these gases are conducted 
through long flues or pipes and cooling shafts, and on entering the 
foot of the condensers the heat is reduced to about 140 deg. Fah., at 
which point the gases easily condense, and a strong acid is at the 
same time obtained. A rather different method has been pursued 
for some tiine at Messrs. Allhusen and Sons’ works. lustead of the 
heat from the fire being conducted directly on to the drying 
materials in the furnace, which is generally done, a “ close furnace” 
is used, in which the flame from the fire passes over a brick arch 
and under the bed of the furnace, and not in immediate contact 
with the materials ; this furnace has no connection with a chimuey 
for its draught, and the gases from both the pan and dryer pass into 
one condenser. ‘The hydrochloric acid passes off from the furnace 
unmixed with the smoke from the fire, and at a lower temperature 
than by the ordinary method ; and is consequentiy more easily con- 
densed, and obviates the necessity of long flues or cooling shafts. 
Messrs. C. Allbusen and Sons have given us the following results of 
some recent experiments with this class of furnace. The charge of 
salt usually used was 8 cwt., the moisture varied from 6 to 9 per 
cent., and the sulphate of soda contained from 175 to 2:25 per cent. 





by one or two comparatively small manufactories of salt, intended 
entirely for domestic use. Nearly all the salt used in the alkali 
works is carried by canal to Hull, Goole, or Grimsby, whence it is 
broughttothe T'yneat a nominal freight, generally by foreign vessels, 
that take it as ballast when coming to the Tyne for an outward cargo 
of coals. This is the only practical result of the repeal.of that portion 
of the navigation laws that prevented foreign ships carrying cargoes 
coastwise. ‘Ihe annual decomposition of common salt in the district 
is 90,000 tons, requiring 73,800 tons of sulphuric acid, and producing 
100,000 tons of dry sulphate of soda. The whole of this quantity is 
used in the manufacture of alkali. A few hundred tons are con- 
sumcd in the glass manufacture, but are left out of this account, as 
no account has been taken of the sulphate of soda made from 
the nitrate of soda in the sulphuric acid process. The alkali is pro- 
duced in the four forms of—1. Alkali or soda ash, 43,500 tons; 
2. Crystals of soda, 51,300 tons; 3. Bi-carbonate of soda, 7,450 tons ; 
4. Caustic soda, 5:0 tons. The manufacture is so well understood, 
that only local peculiarities and recent improvements need be noted. 

Alkali.—All the Tyne soda ash is fully carbonated, sawdust being 
geverally used in the furnace for this purpose, so that it conta:ns 
merely a trace of hydrate of soda. The greater part of it is also 
refined by dissolving, settling, evaporating, and calcining, producing 
thus an article of great whiteness and purity. 

Caustic Soda.—This manufacture is as yet quite in its infancy in 
this district. In Lancashire very large quantities are made from the 
“ved liquors” which drain from the soda salts. These liquors 
always contain caustic soda, sulphuret of sodium, and common salt. 
In Lancashire, where a hard limestone is used for balling, the per- 
centage of caustic soda is large, while the sulphuret exists in small 
proportion, and it is easily oxidised. 1t would seem that the London 
chalk which is used here produces a lime chemically much less 
energetic, forming less caustic soda, and holding sulphur more 
loosely in combination. Consequently, the T'yne red liquors re- 
quire a very large quantity of nitrate for their oxidation, and yield 
so little caustic taat this process has been abandoned in favour of the 
well-known method of boiling a weak solution of alkali with lime. 
This has the advantage, however, of producing a richer and very 
pure article, sometimes as strong as 74 per cent. 

The improvements (besides such as have been already noticed) 
which have been introduced into the alkali trade since the last meet- 
ing of the British Association in Newcastle may be divided into 
those which have been generally adopted, and the special improve- 
ments of individual manufacturers. Ist. Economy of labour has 
been attained by using larger furnaces, in which a workman can 
manipulate a larger charge with less toil, and by various other appli- 
ances purely mechanical. 2nd. Economy of fuel has been largel 
attained by the application of the waste heat aud flame from the ball 
furnaces to the surface evaporation of the tank or black ash liquor. 
Formerly this was evaporated in hemispherical cast iron pans, each 
with a fire below. 3rd. Economy of water and fuel by the adoption 
of the circulating tanks for lixiviating balls, first introduced at 
Glasgow by the late Mr. Charles Tennant Dunlope. They are so 
arranged as regards their connections with one another that water 
runs into the tank which has been most nearly exhausted, and liquor 
of full strength runs off the tank which has been most recently 
tilled. The balls are always under the surface of the liquor, and 
thus escape the partial decomposition and consequent formation of 
sulphurate which resulted from the balls being subjected to succes- 
sive washings end drainings off. 4th. Use of cast iron decomposing 
pans. 5th. Gay-Lussac’s process for recovering and using again 
the waste nitrous acid in the manufacture of sulphuric acid has been 
adopted by several manufacturers; others consider that the expense 
of the erections, and of working the pone, may be better applied 
in providing an additional amount of space in the leaden chambers. 
Special improvements.—Ist. Revolving ball furnaces, invented by 
om Elliott and Russell, of St. Helen’s, and used in the Jarrow 
Chemical Works. See Jury Report by Dr. Hoffmann. 2nd. In the 
Walker Alkali Works the waste gas (carbonic oxide) from the blast 
furnaces of the adjoining ironworks is conveyed by flues to the 
evaporating aud cale'ning furnaces, The advantage obtained is not 
only economy of fuel, but a hot flame free from smoke and dust, and 
dispensing with the stoker's labour and tools. For easily regulating 
the bottom heat of the cast iron pan, in which salt is decomposed, it 
is found very useful. The carbonic oxide is, however, found not to 
burn very well in the presence of muriatic acid gas. 

Hyposulphite of Soda,—The manufacture of hyposulphbite of soda 
has largely increased of late years, and we believe in 1838 it was not 
made at all upon the Tyne. In 1854 the produce only amounted to 
50 tonsa year. It bas gradually risen to 400 tons per annum. In 
addition to being used in photography, it is largely employed as an 
“anti-chlor” in papermaking, and from the ‘Lyne the markets of 
Europe and America are chiefly supplied. In 1852 Mr. W. 8. Losh 
obtained a patent for the manufacture of hyposulphite of soda from 
soda waste, which bas been the means of greatly lessening the price, 
and consequently extending its application in the arts. On account 
of its greater stability, byposulphite of soda has nearly superseded 
the use of the older salt of sulphite of soda as an “ auti-chior,” the 
latter being chiefly confined to sugar refineries as a de-oxidiser. 
Dr. Jullion has recently obtained a patent for the production of 
hyposulphite of lime, to be used as an “anti-chlor,” but it has not 
yet Leen introduced in commerce, the apparatus for its manufacture 
in course of erection at the Jarrow Chemical Works being not yet 
completed. 

Hydrochloric Acid.—In the decomposition of common salt vast 
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As a further instance of the care that is now bestowed in con- 
densing, we append also the result of some recent experiments con- 
ducted at the Walker Alkali Works, to ascertain the actual quantity 
of muriatic water condensed. The daily produce was conducted 
into large stone cisterns prepared for the purpose, and the strength, 
depth, &c., was carefully ascertained, The salt used was also tested 
daily for moisture and impurities, such as sulphates, sand, &c. ‘The 
former was found to average 6 per cent., and the latter 1 per cent., 
during six months’ trial, thus leaving 92-5 per cent. Na. Cl. = 57°7 
H. Cl. in 100 parts of salt used. 

The crude sulphate of soda produced was also daily tested for 
common salt left undecomposed, which is deducted below :— 





Test of 
H. Cl. sulphate, 
January .. ++ 100 parts of salt gave .. fe'3 . . 259 
February ws = - “ 530 o. O34 
March = jee - 563 ee 2°26 
April ” ” 57°4 + 214 
May » ” 58-4 . 208 
June oo a 539 - 212 
Average H. Cl. eo «2 26 0° 55°B oe os 2°45 
H. Cl. left in sulphate of soda .. 1°52 
57°32 
Loss per cent, .. 2. «6 os - O33 
57°70 


A patent was obtained in 1860 for the use of the weak acids in 
the place of water in condensing, which has been successfully 
carried out in the above works, aud it will thus be seen that the 
whole of the acid produced was obtained and calculated without 
difficulty. Muriatic acid is not entirely free from impurities, and ou 
account of its containing arsenic, iron, sulphuric acid, &c., it is not 
applicable to all purposes. ‘I'he total quantity of hydrochloric acid 
produced is about 180,000 tons per annum. 

Mang —Mag is imported from Germany and Spain, but 
it is chiefly from the latter country that the richest ores are now 
obtained, which are found in hills consisting of schistose rock, which 
sometimes rise to a height of 8U0ft. from the level of the plain ; but 
it is also found in “ pockets,” and, in the latter case, it is quarried by 
picks, and occasionally gunpowder is used. ‘lhe quality of the ore 
varies from 50 to 90 per cent. per oxide, and to obtain the richer ore 
men and boys are employed to break and sort it, which is then put 
into sacks and carried a distance of 20 to 85 miles, on mules’ backs, 
to the ports of shipment in the Mediterranean. ‘The richest 
ores are obtained at Calanas, in the province of Huelva, 





30 miles north of the ancient Roman fishing town of 
Huelva. We are indebted to Mr. 8. F. Gething for this 
information, who also informs us that he imported to the 


Tyne in 1857 the first cargo of Spanish manganese. Man- 
ganese ore frequently contains peroxide of iron, copper, cobalt, 
titanium, &c,, but no means has hitherto been taken to separate them. 
Manganese is used in the manufacture of glass, iron, and of bleach- 
ing powder; and for the latter it is imported to the extent of 14,400 
tons annually. Several patents have been taken out for the recovery 
of the manganese from the waste chloride of manganese solutions, 
but generally with indifferent success. The most successful, how- 
ever, is the proces of the late Mr. Charles Dunlop, of Glasgow, in 
which the manganese is precipitated as a carbonate, and finally 
oxidised. This patent has, we believe, been successfully worked at 
St. Rollox, in Glasgow, and has, to some extent, superseded the use 
of native manganese. Still more recently a patent has been obtained 
by Mr. Clapham for the separation of the free hydrochloric acid con- 
tained in the waste manganese solutions, and for its application in 
the facture of bleaching powder. 

French Limestone, locally colhed Cliff, is imported as ballast from the 
Seine, and also from the coast of France, to the extent of about 
41,000 tons annually. 1t forms partof the upper chalk bed in the 
secondary deposits, and is nearly purecarbonate of lime; and although 
very like chalk in its appearance, differs from it to some extent in 
being compact, harder, and less susceptible of retaining water. It 
is always used in this locality in preference to other limestones in 
making bleaching powder. 

Bleaching Powder. —Since 1838 the method pursued in the manu- 
facture of bleaching powder has entirely changed, and the quantity 
made has far more than doubled. At that time it was made by the 
decomposition of manganese and common salt with sulphuric acid, 
which was a rather costly process, and the price was about £28 per 
ton. It is now manufactured from what was at one time the waste 
muriatic acid referred to above, and the price has been reduced to 
oue-third. During the last few years the demand for bleaching 
powder has been increased, partly on account of the extensive use of 
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esparto grass from Spain in the manufacture of paper, which has 
been found to require a large quantity of chemicals to bleach it, and 
nearly all the Spanish grass imported to this country is shipped to 
the Tyne. The quantity of bleaching powder now made is 11,200 
tons annually. 

Soap.—The first soapery in this locality was begun by Messrs. 
Lamb and Waldie, about the year 1770, at the Westgate, whence it 
was removed to the Close. The works were purchased by Mr. 
Thomas Doubleday, in 1775, and continued under the firm of 
Doubleday and Easterby until the year 1841. Other manufactories 
were built in Sandgate and at the Ouseburn, all of which have been 
abandoned. Very little hard soap was made until the end of the 
last century; what was used was Castile soap. Up to 1770 soft 
soap was chiefly used for both domestic and manufacturing purposes 
The chief improvements introduced have been the use of palm vil, 
bleached by Watts’ process, and the manufacture of the ley by boil- 
ing the alkali with the lime instead of the so-called “ cold process.” 
The total quantity now manufactured exceeds 6,000 tons per 
annum. The prices of various materials at the present time are as 
follows :—Tallow, first sort, T. C., 43s. 6d.; fine American resin, 
36s. to 39s. ; best yellow soap, 33s. to 35s.; best mottled soap, 33s. 
per cwt. 

Prussiate of Potash.—The first attempt to manufacture any com- 
pa of cyanogen in this district was made in the beginning of the 
last century, by a Jew,in Oakwellgate, in Gateshead. He afterwards 
removed his apparatus to Corbridge, but failing in producing a 
saleable article, he discontinued the operation, which was taken up 
by a Mr. Simpson, who ultimately succeeded in perfecting the pro- 
cess in works erected at Elswick. Mr. Simpson manufactured 
Prussian and other kinds of blue colours; aad at his death the 
manufacture was removed to Hewortb, where the Messrs. Bramwell 
have carried on the works since 1758. Prussian blue was the only 
form in which the cyanogen was produced, from which prussiate 
of potash was afterwards manufactured. This salt was not known 
in commerce in a crystallised form, however, till about the year 
1825, when the price was about 5s. perlb., which has now fallen to 
2s. 114d. Mr. Bramwell has introduced various improvements in 
the manufacture of this salt, employing close pots in which the fused 
materials are worked by machinery, and in substituting sulphate of 
potash for the more expensive potashes; but notwithstanding the 
application of every chemical and mechanical appliance, and the low 
prices at which the prussiate of potash is sold, the demand has fallen 
off, and at present only two tons of yellow prussiate and three 

uarters of a ton of red prussiate are now manufactured weekly. 

"he decline in this trade has arisen partly from the American civil 
war and partly from the introduction of the aniline colours. The 
celebrated attempt, in 1844, to produce cyanogen from the nitrogen 
of the air was made at these works, and although the efforts of Mr. 
Bramwell and his friends were perfectly successful in a chemical 
point of view, these gentlemen were induced to abandon the process 
as a manufacturing operation. 

Alum.—T he first alum works established in England were erected 
at Guisbro’, in 1460, by Sir Thomas Challoner, who brought over a 
workman from France to carry out the then secret process, the mono- 
poly of this trade being in the hands of the Pope. The works were 
subsequentiy decreed to be a royal mine, and passed into the posses- 
sion of the crown. They were afterwards farmed to Sir Paul l’indar, 
ata rental of £15,000 per annum. He employed about 800 persons, and 
made large profits, his monopoly enabling him to keep up the price 
to £26 per ton. The Long Parliament restored the mines to the 
original owners, and at the Restoration not less than five works were 
in operation. ‘I'he process is well known, but potash alum (formerly 
the only alum made) is now produced at the Loftus Works, all the 
other manufacturers employing the cheaper sulphate of ammonia. 
From the mother liquors large quantities of an impure sulphate of 
magnesia are obtained, which are partly refined and partly consumed 
as a manure, mixed with other substances. Alum and sulphate of 


alumina are also made from sulphuric acid and clay, or shale, but the | 


quantities are not very large. The quantities produced annually 
are as follow:—Alum, &c., 4,000 tons; rough Epsoms, 1,800 tons. 
Some improvements in the details have been introduced tu economise 
Jabour and save materials. The precipitation of the iron from 
aluminous liquors by means of prussiate of iron was first employed 


here by Messrs. Lee and Co., and the Guisbro’ Alum Company have | 
introduced an aluminous cake, containing sulphate of magnesia, | 


which has been found to answer very well in dyeing certain colours, 
as browns, blacks, &c., and in the manufacture of all kinds of coarse 


per. 
Epsom Salts.—The abundant supply of dolomite on the coast of | 


Marsden, three miles south of the Tyne, and at other places in the 
county of Durham, has for many years sustained the manufacture 
of sulphate of magnesia on the ‘l'yne. The mineral is a tolerably 
pure double carbonate of lime and magnesia, containing about 21 
per cent. of magnesia. Analysis by Mr. Clapham.—Silica, 10-00; 
alumina, 1°60 ; oxide iron, 0°50 ; carb. mag., 35°33 ; carb. lime, 52°50. 
The process formerly employed was to calcine the limestone, and 
wash it repeatedly with water, by which, however, the lime is only 
imperfectly removed, the residue being dissolved in acid and 
crystallised. The principal source of sulphate of magnesia for many 
years past has been the rough Epsoms, obtained from the residual 
mother liquors of the Yorkshire alum works. In these salts pro- 
toxide of iron replaces a variable proportion of magnesia, forming a 
double salt, and contaiving also free sulphuric acid. 

Analysis of rough Epsom salts, by Dr. Richardson :— Sulphuric 
acid ,82 26; magnesia, 15°35; protoxide of iron, 1:73; oxides of 
nickel and cobalt, 0:12; lime, 0°09; alumina, 1:33; potash, 0°83; 
water, 48°29. Formerly these salts were mixed with washed 
magnesia lime, and then calcined, in order to peroxidise the iron. 
It is found, however (as first suggested by Dr. Richardson), that 
calcination is unnecessary when the solution is sufficiently diluted, 
and when space is provided in the precipitating tank for the bulky 
precipitate of protoxide of iron, which is formed by the gradual 
addition of magnesian lime. This is probably the only chemical 
manufacture of the district, with the exception of prussiate of potash, 
which has greatly fallen off in extent, a more rational system of 
medicine having diminished the use of purgatives, and reduced the 
demand for Epsom salts to about one-third of what it was 20 years 
ago. The annual production is still 1,500 tons, two-thirds of which 
are made from the rough salts. 


Carbonate of Magnesia.— This compound has long been produced | 
in this district, where it was formerly, and is still to a limited | 
extent, manufactured from the mother liquors of the salt pans, 


known as bittern, to which carbonate of soda is added to precipitate 


the magnesia in the form of carbonate. This old process has been | 


largely superseded by the elegant process of the late Mr. H. L. 
Pattivson, which consists in submitting calcined magnesian lime- 
stone to the action of carbonic acid and water, under pressure. The 


magnesia dissolves out as bi-carbonate of magnesia, from which the | 


neutral carbonate of magnesia is precipitated by the application of 
heat. The quantity manufactured is said to be about 250 tons per 
annum. 

Superphosphate of Lime.—The manufacture of this article was com- 
menced at Blaydon in 1844, by Dr, Richardson, soon after the publi- 
cation of Liebig’s celebrated report on agricultural chemistry. 
Various materials are employed as the source of phosphate of lime, 
viz., bones, bone ashes from South America, exhausted animal 
charcoal from the sugar refineries, coprolites from Suffolk and 
Cambridgeshire, phosphate from Spain, Sombrero guano, &e. Im- 
provements have been introduced in the manner of mixing the acid 
with these substances, in drying the superphate, and in the riddling 
of the superphosphate. Thequantity produced amounts to between 
1,500 and 1,600 tons per annum, 


Pearl Hardening —This article has only recently been manufac- | 
ture here, and its introduction is due to Dr. Jullion, who has applied | 


it to the hardening of paper. It is produced by precipitating 
pe ena sulphate of lime a perfectly pure satatien of thloride 
0 


calcium, by means of sulphuric acid. Great care is taken in its 

reparation, and it is being generally introduced among the manu- 

actures of paper, The quantity made is said to be about 2,000 tons 
per annum, 


Sulphate of Iron.—The first manufactory for the production of green 
copperas in England was founded about the year 1579, when one 
Matthew Falconer, a Brabanter, “ did try and draw very good brim- 
stone and copperas out of certain stones, gathered in great plenty 
on the shore, near unto Minster, in the Isle of Sheppy.” Mr. Thos. 
Delaval commenced to manufacture copperas at Hartley, about the 
year 1748, but he subsequently sold the manufactory to his brother, 
Lord Delaval, and by an Act of Parliament, 11th of George IIL, in 
1771, power was given to Sir Francis Blake Delaval, to grant to Sir 
John Hussey Delaval, in fee simple, all the copperas works, then and 
there existing, which may enable us to form some idea of the import- 
ance then attached to this manufacture. The late Mr. Barnes and 
Alderman Forster erected the first copperas works on the Tyne, 
at Walker, in 1798, which are still in operation. The quantity at 
present manufactured is about 2,000 tons per annum, and the pro- 
cess is still the same, but Mr. Thomas Barnes has applied the refuse 
crystals to a novel purpose. ‘bis refuse was, and is, generally 
thrown away, but Mr. Barnes uses it as a manure on his farm, on 
the thin soil which lies on the magnesian limestone. He finds that 
the depth of the soil is gradually increasing by the disintegration of 
the rock, and that the more he uses, the more satisfactory are the 
results. The beneficial effort of the copperas is doubtless partly 
due to the naiural decomposition of the carbonate of lime with the 
sulphate of iron, and partly to the action of the peroxide of iron 
on the organic matter of the soil, while being constantly renovated, 
a supply of oxygen is provided in a solid form by this hydrated 
oxide of iron. 

Venetian Red.—The manufacture of this article has long been 
carried on in this neighbourhood, and is noticed here, as it is so 
closely related to green copperas. Itis made by calcining a mixture of 
copperas and some native hydrated oxide of iron, chalk, and gypsum. 
The calcined mass is levigated and dried. About 4,000 tons per 
annum are manufactured on the Tyne, and the price varies from 
£4 10s. to £5 per ton. 

Sulphate of Copper.—This salt was formerly produced by roasting 
old copper in a reverberatory furnace, and then dissolving the oxide 
in sulphuric acid, but it is now obtained in carrying out Longmaid’s 
_— for decomposing common salt by means of cupreous pyrites. 

he quantity made is about 100 tons per annum, whichisall produced 
at the works of Messrs. J. and W. Allen. 

Resin Size.—This article is manufactured according to a patent 
obtained by Mr. W. 8. Losh, and is intended to produce a size 
suitable for paper makers, and to supersede the old size in ordinary 
use, which consists of alum, resin, and soda ash. Its manufacture 
has, however, been only partially developed, and not more than 100 
tons yearly is produced ; but a new and cheap size, which can be 
prepared ready for theuse of the papertrade, is, wethink,astep in the 
right direction, and the theory of the sizing of paper is a field still 
open to chemists. 

Lamp Black.—The manufacture of lamp black, we believe, is 

culiar to this locality, and it is produced from bituminous coals. 

hese coals are slowly burnt, at a dull heat, and with as small a 
supply of airas possible. The smoke is conducted into brick chambers, 
into which a jet of steam or water is passed to assist in the better 
formation of the lamp black. ‘The quantity madeis about 1,200 tons 
annually. 

Grease—This is another local product, and is made to the extent 
of 2,800 tons annually. It is chiefly produced from the distillation 
of resin, and in a locality like Newcastle, surrounded by extensive 
collieries and works, the consumption is considerable. Since the 
American war the price has been much affected, and we are told has 
advanced from £8 or £9 per tou to £22 per ton. 
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Mr. John Pattinson gave an abstract of a paper “ On the various 
| kinds of Pyrites used on the T'yne and Neighbourhood in the 
| Manufacture of Sulphuric Acid.” Iron pyrites, or sulphate of iron, 
he said, had been used on the Tyne asa source of sulphur in the 
mnufacture of sulphuric acid since about the year 1840. In this 
locality a few hundreds of tons of sulphur per annum are now only 
made into sulphuric acid, which is concentrated and sold for special 
purposes for which the acid from pyrites is unfitted, owing to its 
containing a small quantity of arsenic; whilst about 75,000 tons of 
pyrites are annually consumed, containing on an average 34,000 
tons of sulphur, and representing a value of about £110,000. The 
remainder of the paper was chiefly taken up with details respecting 
the amount of pyrites used on the Tyne and an analysis of the sub- 
stance. Cleveland pyrites is found between the beds of ironstone 
| of the Cleveland District, in Yorkshire, and is only used at one 
large sulphuric acid manufactory, situate at Middlesbro’. ‘The 
deposit varies from six to twelve inches in thickness, and consists 
of concretions of oolitic particles of pyrites, mixed with ironstone, 
which crumble to pieces on exposure to the air, On an average it 
only contains about 25 per cent. of sulphur. Of the “ coal brasses ” 
variety, from 6,000 to 8,000 tons are used on the Tyne per annum. 
It is found in the’collieries of the district, associated with the coal. 
Besides iron pyrites and coal, this substance often contains variable 
quantities of carbonate of lime and oxide of iron. What the future 
of the pyrites trade may be it is impossible to foresee, but this 
mineral exists in such inexhaustible abundance that its use in the 
manufacture of sulphuric acid is not likely to be superseded by 
| sulphur, unless new and cheaper sources of the latter are dis- 
| covered. 

Mr. Spence stated the fact that at the present moment in Swansea 
as much sulphur was being thrown off in the form of sulphurous 
acid gas as would make all the sulphurous acid gas used in our 
immense chemical manufactories. His own calculation was that 
they were throwing into the atmosphere there a quantity equivalent 
to about 4,500 tons of sulphuric acid per week. Hitherto it had 
been impossible to use that in the manufacture of sulphuric acid. 
At least, there was no plan that had been generally adopted that 
could be made useful. He (Mr. Spence), however, had recently 
! devised a furnace by which he was using pyrites, and if it were 








adopted by the Swansea smelters, they could manufacture all the 
sulphuric acid at actually almost no cost. The subject was worthy 
of consideration. 








A 300-pounper Armstronc.—An experimental 300-pounder Arm- 
strong gun, manufactured at the Elswick factory, has been landed 
on the wharf in Woolwich Arsenal, from Shoeburyness. The 
weight of the gun is 11 tons 14 cwt. 3 qrs., and from the name 
“ Excellent ” painted upon it, the inference is that is is intended for 
practice on board the gunnery ship at Portsmouth. The gun was 
fired nine times only, and at the termination a very perceptible 
defect was discovered in the chase, about 10in. from the muzzle, 
The officials have been engaged in taking an impression of the 
interior of the gun in gutta-percha, and the defect was clearly 
marked thereon. It consists of a separation of the coils, forced 
asunder by the concussion, and is avcounted for by an imperfect 
welding together. No other part of the gun bears auy symptom of 
injury. It appears that some of the 12-pounders have suffered in a 
similar manner, consequently all guns of that species are now under- 
goiug a shortening of one foot at the muzzle. Fifty have been thus 
reduced and re-issued for service. Whether the 300-pounder will 
be similarly shoriened or re-welded will be decided by the Select 
Committee. In its present condition the gun is totally unfit for 
use, 


Tue Price Consort.—The trial of the engines of the new screw 
steamship, the Prince Consort, at Plymouth, which will take place 
shortly, will be conducted in a manner different from that which has 
hitherto prevailed. It has been the practice for a newly fitted ship 
to be navigated in the morning from her moorings in Hamoaze to 
the back of the breakwater, or round the Eddystone Lighthouse, 
and to be replaced in the evening in the Hamoaze. In the present 
instance, the Prince Consort will be placed in the hands of 100 
men, selected, with their officers, from the Steam Reserve, who will 
moor her every evening inside the breakwater, and thus avoid the 
long and intricate navigation to Hamoaze, and the subsequent diffi- 
culty of threading between the ships at anchor in that harbour. 
This ship was laid down at Pembroke as a line-of-battle ship, on 
the same lines as the Gibraltar; but was afterwards cut in two, 
lengthened 23ft., and, like the Ocean, reduced to a two-decker. She 
was first called the Triumph, but this name was altered to the 
Prince Consort. Her launch took place in June, 1862. The 
dimensions are:—Length over all, 277ft.; length between perpen- 
diculars, 273ft.; keel for tonnage, 232ft. 3jin.; breadth extreme, 
58ft. 5in.; ditto for tonnage, S7ft. 2in.; ditto moulded, 56ft. 4in. ; 
depth of hold, 19ft. 10in.; tonnage, 4,045 26-94 tons; ditto Board 
of Trade, 3,521.34 tons; tonnage of engine room, 1,913°74 tons; 
ditto register, 1,607°6 tons; displacement when light, 2,924 tons; 
ditto estimated when loaded, 6,328 tons; estimated draught when 
loaded, 23ft. Gin. forward, 25ft. 2in. aft. Her draught when 
launched was 12ft. 1lin. forward, and 16ft. 10in. aft; mean draught, 
14ft. 10}in. It is intended on the trial to make her draw 23ft 8in. 
forward, and 25ft. 8in. aft. Her iron masts are stepped, and the 
guns are on board; there will also be six months’ stores in her; the 
remainder will be made up of iron ballast. The heel of the main- 
mast is forked,\to admit the propeller shaft’; the mainmast is 115ft.,6in. 
long; foremast, 109ft. 6in.; mizen, 82ft. 8in., and bowsprit, 
41 ft. Gin., all of iron. The armament on the main deck is twenty- 
four guns for 8-in. solid shot, each weighing 25 cwt., with four 
Armstrongs, 110-pounders, each weighing 84 cwt. forward, and the 
like number aft; on the upper deck two Armstrongs forward and 
one aft—35 in all. The engines, collectively of 1,000-horse power 
(nominal) are from the manufactory of Messrs. Maudslay, Sons, and 
Field, and are seated 15ft. before the mainmast; they are termed 
“ horizontal double piston rod.” The horizontal double-action air- 
pump is worked direct from the engines. Each of the engines is 
fitted with box slides; they are worked by doul le eccentric and link 
motion, and are provided with metallic slide valves. The air-pump 
valves are of india-rubber, with metallic valves to discharge through 
the sides of the ship. The air-pumps are 29in. in diameter, and 
have a 4ft. stroke. The inside diameter of the steam cylinders is 
92in.; they are steam jacketted. The diameter of the main steam 
pipes is 23in. The pistons are fitted with metallic packivg. There 
are also jn the engine room two small auxiliary engines of 12in. 
diameter. Each of these is fitted with a pump, for filling boilers 
from the sea; together they are capable of supplying the requisite 
amount of water, when the main engines are working full boiler 
power. She has, in addition, a double 7-in. pump, which can be 
worked A hand or steam, capable of supplying a sufficient quantity 
of water for working half boiler power, and arranged so as to pump 
on deck or overboard, and to draw water from the bilges or the sea. 
The Prince Consort has two stokeholes ; the one before the engine 
room has four boilers, with five furnaces in each; the one abaft four 
boilers, with three furnaces in each. ‘The eight boilers contain 
3.840 tubes, each of which is 6ft. long by 2}in. outer diameter, and 
2hin. inner diameter. By the fore boilers the power of 600 horses 
(nominal) can be obtained, and by the other 40v horses, calculated 
at 7 |b. effective pressure per square inch. ‘Ihe fore chimney is 
8ft. 3in. diameter, the after 6ft. 6in. Both stokeholes are well ven- 
tilated, but the presence of the screw shaft, shoulder high, in the 
after stokehole is very inconvenient—it is cased. The after stoke- 
hole is, however, a little wider than the fore stokehole. The length 
of the propeller shaft inboard is 98ft. 3in., weight 17 tons, diameter 
18in. forward and 2Uin. aft. The gun-metal screw propeller is four- 
bladed ; it weighs about 15} tons, and overhangs, or, rather, has no 
outer beating. The diameter is 21ft., and the pitch, on Maudslay’s 
principle, can be altered from 20ft. to 25ft. mean pitch. The stern 
bracket is surfaced up, and the boss of the screw is surfaced also ; 
the machinery is arranged so that the screw shaft can be carried 
forward, to close the opening entirely where the two surfaces meet, 
and thus the sudden influx of the sea can be prevented, in case of an 
accident similar to that of the Royal Albert, in 1856, when the water 
rose to her ash-pans, and her commander was obliged to run her on 
a sand bank in the Island of Teo, in the Mediterranean. The 
Prince Consort's screw shaft is fitted with a disconnecting clutch 
and friction brake, by which, when the ship is under canvas 
only, the screw will be allowed to revolve freely in the water. The 
brake can be used when it is necessary to stop the screw, and re- 
connect it with the engines for the purpose of resorting to steam. 
In the fore stoke-hole there is a spare blade for use in case of acci- 
dent; like the others its flange is perforated with slotted holes for 
the reception of the screws which fasten it to the boss. The blades 
are twisted slightly, and become much thinned towards the outer 
ends. The engines and machinery weigh 750 tons; the cost is 
about £50,500, and the manufacturer obtains in addition £1 per 
horse-power (£1,000) for placing them on board. To aid the ven- 
tilation holes have been perforated in the masts above and below, 
and the coal shoots have hollow-work deck covers, which admit 
both air and light. Cowl-head ventilators can be substituted. 
On the suggestion of Mr. Sampson, her engineer, her iron flaps 
in the air casings which inclose her smoke chimneys below give 

lace to glass doors, by which light as well as air is admitted to the 
tween decks. At each side of the upper deck of the Prince 
Consort, amidships, there is a round tower, seven feet high and 
about 5ft. diameter, constructed of wood 12in. thick, which will be 
plated with iron 4in. thick. The shipwrights’ work is complete, 
and, excepting the last coat, which will not be applied until she is 
further advanced, most of the painters’ work is finished. The 
Prince Consort, though not built for, can be used as a ram ; she is 
classed with the Caledonia, built at Woolwich ; the Ocean, at Ply- 
mouth; the Royal Oak, at Chatham; and the Royal Alfred, at 
Portsmouth. The two last have engines of 800-horse power, the 
other three of 1,000-horse. All are iron-plated. The number of 
plates on the Prince Consort is 259, and weigh 873 tons; bolts and 
nuts, 26 tons; those on the Ocean will be 275, weighing 935 tons ; 
the odd plates go round the stern. The plates on the Prince Con- 
sort are rolled, those on the Royal Oak are hammered. Where the 
displacement of the Prince Consort is 6,323 tons, that of the 
Royal Oak is over 7,000 tons, 
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THE TUNNEL THROUGH THE ALPS. 
(From the Builder.) 


Tats extraordinary and gigantic work was sanctioned by the Sar- 
dinian Government on the 15th April, 1857, for the purpose of 
effecting direct railway communication between the kingdoms of 
France and Italy. Itis, therefore, an international work of great 
importance ; and from the nature of the project, and the difficulties 
to be overcome, it has attracted a large and increasing amount of 
jnterest throughout the length and breadth of Europe. Historians 
of the classic age gravely tell us that Hannibal forced a passage 
through the Alps, for himself, army, and elephants, by the rimple 
process of dissolving them with vinegar. It is much to be regretted 
that modern engineers cannot adopt the process of Hannibal, at once 
so simple, short, and sublime. He must have had better chemists, 
or, at least, stronger vinegar, than we possess at the present time. 
Cannot this wonderful vinegar be rediscovered by some of the 
learned members of the British Association for the Advancement of 
Science, or by some of the erudite academicians of Paris or Turin, 
who are so deeply interested in the cutting of this tunnel ? Han- 
nibal’s famous vinegar, however, like the Greek fire, perpetual 
motion, the black broth of Sparta, and the philosopher's stone, 
stands a poor chance of being rediscovered, unless it should be 
stumbled upon, as usual, among some of the musty records so care- 
fully treasured up in the flowery land of China. “ J/ais, mes amis, 
revenons & nos moutons.” 

At present there is a grand break in the railway system connecting 
France aud Italy, this break being occasioned by no less an obstruc- 
tion than the snowy Alps. Mont Cenis blocks the way. y 

To pierce a passage through these Alps is the object of this tun- 
nel now in process of execution. The line from Genoa and Turin 
at present stops at Susa, and that from Lyons at St. Michael, Mont 
Cenis intervening its lofty head. 

The northern entrance of the tunnel is near the little hamlet of 
Fourneau, aud less than half a mile from the small town of Modane, 
the latter place being the last scene of Sterne’s “ Septimental 
Journey;” and not along way farther up the same valley Horace 
Walpole lost his favourite lapdog, through the agency of a hungry 
wolf, who rushed from the rocks and gobbled him up, much to the 
grief of that nervous litle gentleman. The southern end is in a 
deep valley at Bardonnéche, on the Italian side of the Alps. 

The evtrance to the tunnel on the side of France is 120282 
metres above the level of the sea, and its termination on the ltalian 
side 1335°38; so that the actual difference of level between the two 
extremities of the tunnel is 132-56 metres, or about 435ft., the Italian 
end being thus much the highest. There are two gradients in the 
tunnel, which divide it nearly in two equal lengths, the ascending 
gradient from the side of France rising to 135°63 metres, from which 
point it gradually falls to the opposite end, on the side of Italy, to 
the amount of only 3.05 metres, or about 10-072 English feet, in a 
length of nearly 33 miles; so that for this latter distance it may be 
considered as being practically level. 

The rising gradient ascends to the middle of the tunnel at the 
rate of 20°22 metves in 1,000, or 1 in 45 according to the English 
mode of expressing the value of gradients. The descending one 
falls at the rate of 0-50 metre in 1,000, which is equivalent to i in 
2,000 ; so that one half of the tunnel has a tolerably stiff gradient, 
and the other quite easy ; but for such an Alpine country the 1 in 45 
is much better than might have been expected under the circum- 
siances. This is, however, sufficiently heavy, wheu it is borne in 
mind that the whole of the railway traffic between France and Italy 
will have to traverse the tunnel. 

It was, of course, necessary to prepare accurate plans and sections, 
to determine the levels, fix the axis of the tunnel, aud set it out on 
the mountain top ; to erect olservatories and guiding signals, solid, 
substantial, and true. The mountains had to be surveyed and tri- 
augulated, bases measured, and the exact length and levels of the 
tuvnel determined with the grea‘est care and accuracy; for errors 
in the angles and reduced calculations would have led to the most 
disastrous consequences in a tunnel of this enormous length. 

The difficulty of tracing the axis and setting out a corresponding 
line over the summit of an Alpine range, over rocks, ravines, and 
precipices ; of continually climbing, ascending, and descending the 
immense heights, from point to point and from station to station, 
will be readily appreciated by those accustomed to ramble among 
lofty mountain ranges. 

Great as the labour and difficulty of climbing and scaling these 
rugged heights may have been, they were as nothing compared to 
the engineering difficulties created by the inclemencies of the 
weather. These were the greatest stumbling blocks of all, from the 
impossibility of continuous work with levels and theodolites in such 
a wild and exposed place. The engineers were exposed to all the 
tempests common to these Alpine regions—rain, mist, sleet, drifting 
snow, and their more troublesome and ever constant enemy, the 
howling wind, ever constant in its wild and fierce inconstancy. 

It was impossible to work with delicate instruments when ex- 

d to storms and hurricanes at these lofty elevations; hence, it 
requently happened for days together that not a single observation 
or an angle could be taken. 

All this involved the daily necessity of climbing and scrambling 
among pathless rocks, from 800 to 1,000 metres in height, to em- 
brace any favourable opportunity or lull in the storms which might 
occur, avd snatch an observation, an angle, or run a level, when a 
lucky chance presented itself. ‘hey had to watch opportunity, and 
be ready for every occasion. 

However, after a long, laborious, and patient work, this all-im- 
portant and interesting triangulation, with all its troublesome 
details, was brought to a happy issue and triumphant conclusion ; 
the final direction and exact length of the axis of the tunnel accu- 
rately determined; all the observations and signals firmly fixed in 
their true positions—worthy monuments of high skill and patient 

erseverance under difficulties and embarassmeuts of no ordinary 


ind, 

The total length of the tunnel was determined to be 12,220 metres, 
or about seven miles, four furlongs, and one hundred and sixty-four 
yards ; and, notwithstanding all the difficulties of the various 
Operations, and ceaseless hindrances, in spite of Alpine seasons, 
80 accurately was the triangulation executed, that the maximum 
deviation from exactitude was confined within the limit of 11-417 in. 
in the whole distance of 73 miles, or about 1} in. per mile, which, 
of course, can have no practical effect iu a work of this magnitude ; 
& great and distinguished proof of the energy and ability of the 
Italian engineers employed in this delicate and critical operation. 

The mountain through which the tunnel is to be pierced is ex- 
ceedingly rough and irregular in outline, and, as might have been 
expected, very steep and rugged, being, in fact, a true Alp. 

The lowest point is at Fourneau, close by the main route over 
Mont Cenis. From this valley, which is at an elevation of 1,096 
metres above the level of the sea, the mountain ascends rapidly 
106 metres to the northern entrance to the tunnel, which is in a 
picturesque gorge in the valley. It then rises rapidly 848 metres 
more, to Les Aysards, a cluster of chalets in the slope of the moun- 
tain, where is placed the first signal station. The line then runs 
along the rugged slopes, aud rises a further height of 102 metres, 
immediately after which it drops down to the ravine in which 
Tushes the ‘Torrente del gran Vallon. After crossing the impetuous 
stream, it rapidly ascends a height of 741 metres, till it reaches the 
station La Riond with a further asceut of 221 metres. From this 
latter point it skirts the shattered slopes of a steep precipice to the 
Vailonet station with a rise of 306 metres. ‘The line then crosses 
the apex of the rocks, and at once rushes precipitously up to the 
Observatory, on the pinnacle-like summit, with a further rise of 
42 metres this summit being 9,675ft. above the level of the sea, 
and 5,714ft. above the tunnel mouth at Fourneau. From this 
point the mountain descends with great rapidity over exceedingly 
rugged and broken ground, no less than 1,094 metres at one swoop, 
to the torrent of the Merdovine, which flows down a deep valley. 
It once more rises 116 metres, passing a wild and broken country, 
Wo the apex of a precipice at the Banda station, from which it «gain 
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falls with a rapid drop of 457 metres to the southern mouth of the 
tunnel at Bardonnéche, close to the torrent of the Rochemolles. 

The heights of some of the Alpine peaks in the immediate 
neighbourhood of the course of the axis of the tunnel reach the 
following elevations, expressed in English feet :— 


ft. ft. 
Mont Rond .. .. «- 8,057 ee 6 ae we we 6 
Mont Pelouse .. .. «+. 10,384 Chabritre .. .. a. «2 7,358 
Punta diFrejus .. .. 9,761 


So that the summit of the highest Alp, Mont Pelouse, near the line 
of tunnel, is 10,393ft. above the level of the sea, being thus con- 
siderably above the limit of perpetual snow, and nearly twice the 
height of the great road over Mont Cenis. 

The various sectional heights of the axis of the tunnel, as traced 
along the summit of the mountain, and of the various signal stations, 
placed along the course of the line, may be briefly tabulated as under ; 
commencing from the north, or French side, and passing over the 
summit to the Italian side, the heights being in metres taken from 
the longitudinal section :— 





0. Entrance to the tunnel., 1202°82 9. Signal station on line .. 2874°68 
1, Signal station on line .. 1550°04 Ve GS. vex. ce 45 oe 27404 
2. Ditto .. .. os «. oe 1659°35 | 11. Thesummit .. .. .. 2049716 
3. Ditto .. se se oe «+ 2847°51 | 12. Signal station., .. .. 242646 
4, Ditto -. cc oe co oo 287406 | 13. Ditto.. .. we .. o- 197198 
5. Ditto .. oc oc oo oe 27506 | 14. Ditto... .. oe co co 1060°86 
G Ditto .. cc co co cs SBD | 16. Ditto... 2c os cc co 190BG5 
7. Ditto .. «. «. oe o 257403 | 16, Exit of tunnel, Bardon- 

8. Ditto .. oc oo co oe 2547°S7 | Meche .. .e oe oo 1335°58 


Besides these signal stations and observatories there are others on 
the mountains facing the entrance of the tunnel, three on the French 
and two on the Italian side, all being well-built structures of great 
solidity. 

The. highest summit of the mountain under which the tunnel 
passes is 9675°71 English fcet above the sea level. 

The preparatory works were of vast magnitude, including the 
construction of new and solid roads, of vaulted canals, bridges, 
magazines, offices, workshops, forges, furnaces, and machinery 
driven by a turbine of 12-horse power ; extensive reservoirs,—some 
underground, to sbelter them from the frost, bigh up on the mountain 
side ; residences for the men, offices for engineers; being in fact a 
complete and perfect establishment of great extent and variety of 
detail, both at Bardonnéche, Modane, und Forneau. 

As the excavation of the tunnel was not to be effected by manual 
labour—nor indeed by steam—other means had to be adopted, and 
new machinery devised for the purpose. ‘lhe power of water, so 
plentifully supplied by the Alpine svow and rain, was the great 
motive power determined upon, as being the most economical and 
manageable for such a mountainous locality: hence new hydraulic 
and pneumatic machinery had to be invented, tested, varied, and 
improved. Water was the generating power, but the perforating 
machinery was to be driven by the action of compressed air—the 
modus operandi of which had to be determined, and put to the test of 
actual work and experiment, on a grand scale, before the real labour 
of the excavation began. 

Besides driving the perforating tools, the same air had to ventilate 
the tunnel, and keep it in a fit state for respiration; for it will be 
seen that a tunnel without shafts, more than7} miles long, could not 
be ventilated by the ordinary method usually employed for such 
purposes. 

Passengers traversing Mont Cenis pass through the little Alpine 
town of Modane, where there are numerous works connected with 
the tunnel; and also the hamlet of Forneau, where again are seen 
extensive establishments of an appearance and character little dreamt 
of by travellers in a wild and romantic pass like this. The mass of 
pipes and tubes for air and water look quite bewildering—looming 
like the apparatus of some ‘Titanic distillery. 

It seems incredible to the passing stranger that this pile of pipes, 
tubes, tanks, and reservoirs are employed for the purpose of boring 
into the bowels of an Alpine mountain, of hard and solid rock, 
without the aid of steam and little help from mannal labour. Black 
mail is levied on wind and water,—arrested in their course they are 
compelled to work their passage; seized upon by engineers, and 
reduced to subjection, they are imprisoned in iron pipes and tubes, aud 
ouly liberated to go where they list after performing their allotted 
labour, 

Although in June, 1858, and September, 1859, arrangements were 
made for procuring the necessary materials for compressing the air, 
and for the perforating machinery, it was not till November, 1860, 
that five of the machines were really erected and put to work at the 
tunnel at Bardounéche. 

A novel machine for perforating hard rock was not easily brought 
to perfection ; it required a long and elaborate series of practical 
working experiments, and numerous modifications in detail, before 
being considered fit for the real work it had to do. 

It required to be of suflicient power to do the work with ease and 
precision, to be of such size and weight as to be easily managed by 
one or two men, and so strong and simple in form and construction 
as to avoid the necessity of frequent stoppage and repair; for the 
work such a machine was required to do should be cortinuous night 
and day as far as possible. 

It appears from the report of the engineers, that the time the 
machines were actually at work duriug the year 1861 at Bardonnéche, 
was only 2U9 clear days, with an actual advance of the whole front 
of the excavation of 170°64 metres, which only gives a daily progress 
of 0-81 metre. 

At the same place during 1862 there appears to have been 325 
full working days, with an actual advance of the tunnel of 880 
metres, which gives for the daily working progress of the complete 
tunnel 1:17 metre. At the nortiern end of the tunnel of Modane 
for the same year, 1862, the advance is stated to have been at the 
rate of one metre per diem. 

Since 380 metres were actually advanced in 325 days at Bardon- 
néche, this will give for the entire year, if in full operation at the 
same rate, an advance of 462 metres, and if we add the 365 meties, 
for the progress at Modane during the same period, the total progress 
forward at both ends for an entire year will be 827 metres—so that at 
thisrate of working it willrequire 143 years tocomplete the excavation ; 
and taking all the circumstances of the case into consideration, it is 
doubtful if the tunnel can be bored through in a less period of time. 

‘Lhe total estimated quantity of rock to be excavated is 600,000 
cubic metres, or about 784,666 cubic yards. As the tunnel is 13,354 
yards long, this will give forthe lineal yard forward, and forthe whole 
face of the tunnel to be removed, nearly 58 cubic yards. At the 
average advance of 1:17 metre per day, as above stated, this will 
give adaily removal of 73} yards cube; and if both faces are worked 
at the same progressive rate, it will yield 147 cubic yards of daily 
excavation for the joint work of all the boring machines in opera- 
tion. 

This supposes continuous working, which, however, is scarcely 
possible, for there is always time required to charge the bore holes, 
fire the blast, break down the shattered rock, and remove the whole 
of the loosened material out of the tunnel. 

‘There will also be a sensible loss of time occasioned by prolonging 
the pipes aud tubes forthe compressed air to work the machines, for the 
water and gas pipes; for all these must keep pace with and follow 
up the advance of the perforating machines in the tunnel, as well as 
the timbers and rails for carrying the machines, and other indis- 
pensable work of the kind, all of which must advance simul- 
taneously. 

The rock in which the excavation is at present being made is of a 
quality exceedingly difficult to work, having what the engineers 
have called an *infelicitous stratification,” with great diversity of 
texture, which has proved very trying to the perforators. ‘lhe rock 


is a crystallised calcareous schist, very much broken and contorted ; 
being imterspersed in almost every direction with large masses of 
pure quartz, in veins of variable dimensions, straggling irregularly 
through the general body of the rock, 

It bas proved difficult to work in a diversified material of this 
character from the uneyual resistance presented to the perforators 
by the calcareous schist and quartz, it not unfrequently nappening 





that the chisels have to be turned from their proper direction, 
through meeting with a block of quartz, which, of course, leads to 
loss of time. 

The production of compressed air at Bardonnéche, for the year 
1862, amounted to 117,000 metres cube per month, with an actual 
pressure of six atmospheres; the entire year giving the immense 
amount of 1,404,000 cubic metres; which is equivalent to a volume 
of air at its ordinary pressure of 8,424,000 metres cube, or 11,024,000 
cubic yards English. 

It was ascertained by experiment that each perforator, working 
at its ordinary rate, consumed three litres of compressed air per 
second, so that the nine machines expended 27 litres per second, 
which is at the rate of 97 metres cube per hour, equal to 4 consump- 
tion of about 3,425 cubic feet English of air,compressed toa pressure 
of six atmospheres, or, in round numbers, with a working force of 
90 Ib. per square inch of surface. 

When the air, so compressed to six atmospheres, is liberated in 
the tunnel, and expands to its normal state of pressure, it is found to 
absorb nearly the same uantity of heat which it gave out in the 
act of compression. By this absorption of heat from the 
air in the tunnel, the temperature, which has been heated by 
the workmen, the lamps and gas, is considerably lowered, thus ren- 
dering it more cool, fresh, and suitable for respiration. 

At Bardonnéche, during the 325 useful working days, the number 
of holes bored to a depth from 0°75 to 0°80 metres amounted to the 
number of 45,751; the number of chisels employed was 72,588 ; the 
gunpowder consumed weighed 40,735 lb. ; and the length of match 
for firing the mines amounted to 76,510 metres. 

In 1861 the machines advanced the tunnel 170 metres, by boring 
20,000 holes; in 1862 they bored 46,000, besides 6,000 made during 
the working experiments; amounting altogether to 72,000 holes, 
divided amongst 80 perforators: from this it results as a mean, that 
900 holes were drilled by each of the perforators. 

The eight machines worked ten perforators, and made 80 holes in 
7 hours 39 minutes, so that each machine took 7 hours 39 minutes to 
bore 10 holes, or three quarters of an hour for each mine hole, In 
three quarters of an hour each machine worked at the rate of three 
blows per second, making 8,100 evolutions complete, thus giving 
8,100 blows of the chisel to execute one hole. The 900 holes bored on 
an average as above stated, gives for each perforator 8,100 
X 900=7,290,000 blows, worked by air with a percussive force of 90 
kilogrammes, or about 197 Ib. for each blow. 

By way of comparison of cost, it may be observed that the Bletch- 
ingly tunnel on the South-Eastern Railway, in blue clay, shale, and 
sand, cost at the rate of £71 18s. 7d. per yard forward; the Salt- 
wood tunnel, on the same line, £118; the Kilsby tunnel, on 
the London and Birmingham, £125; and the Clay Cross, on the 
Midland Railway, £100 per yard forward. The estimated cost of 
the Mont Cenis tunnel is stated to be within the limit of “ quattro 
mila lire al metro currente,” which will be at about the rate of £166 
per lineal yard: assuming this to be near the mark, the entire tunnel 
will cost, at this rate, upwards of two millions sterling. One item 
of cost in this tunnel, which must not be overlooked, is the heavy 
amount of transport, the length from the middle of the tunnel to 
either mouth being upwards of three miles and a half. The tunnel 
is for a double line of rails. 

‘The wear and tear of the perforating machinery has been found 
greater than was expected; for the hard, shar; -cutting particles of 
dust from the drilled quartz and other rocks causes constant and 
considerable damage to the machines. This will be readily imagined 
when the number of blows, pushes, and rev: lutions made by the 
boring tools are enumerated. ‘I’o bore eight hoks 29ft. deep in the 
rock, when of average working quality, the motory cylinder com- 
pletes 57,600 revolutions ; the striker, or driving piston, 57,600 
blows, each with a percussive force of 90 kilos.; and the chisels 
make the same number of turns or twists, so that to bore these holes 
to the above depth, a force of 11,347,200 1b. is expended, or 
1,418,400 lb. for each hole; which will be quite sufficient to illus- 
trate the cause of the wearing of the machines when exposed to 
quartz dust and effecting this amount of work. 

As a matter of mere curiosity, to show the magnitude and extent 
of the various operations to be performed and labour required, it 
may be stated that if the above rates of working should be main- 
tained, the number of holes necessary to be bored to get through 
the whole tunuel will exceed 1,599,709. The total depth of all 
these holes, when bored, will amount to 1,279,767 lineal metres, or 
4,265,890ft., which is 105 times longer than the entire length of 
tunnel to be excavated. The number of blows required to be struck 
by the perforators to do this work will reach the high figure of 
12,957,642,900 ; while the total magnitude of all the percussive blows 
showered on thechisels willamount to no less than 2,551,957,65 1,300 lb. 
English ; so that each cubic metre of rock extracted will require a 
percussive power of 4,253,262 Ib. to force it from its place, as applied 
at the head of the boring chisels, to bore the holes alone, to which must 
be added the explosive force of the gunpowder when the charged 
hole is fired. 

It may be explained briefly, that the tunnel for its whole width 
of face is not attacked at once, a “gullet” or heading is driven 
considerably in advance of the completed work. This small gallery 
is rather more than 11ft. wide, aud 74{t. high, and square in form. 
A line of rails is laid nearly the whole length of this gallery, of 
usual guage, to communicate with the line in the main tunnel; be- 
side this there is a line of rails of lesser gauge for the small trollies, 
used to convey the broken rocks from the head of the gallery to the 
common trucks. In general the machines which attack the front of 
this heading are armed with nine or ten perforators—some acting 
directly in the face, others diverging to the right and left, and thus 
carry on the borings in the gullet, till all the holes are ready for 
their charge of powder, Thirty-seven men and boys are required 
to attend to the machines, and other matters iu connexion with them. 

The work of the main tunnel follows up the small gallery, which 
is progressively widened to the extent and form required for the full 
section of the complete excavation. It has been estimated from 
obtained by actual working of the machines, that the tunnel may 
possibly be excavated in fifteen years; but it appears that twenty 
years is the time calculated upon by the engineers engaged in the 
conduct of the work. The limit assigned for the completion of the 
tunnel in the convention agreed betweeen the French and I 
Goveruments, is twenty-five years. It is, however, a work requir- 
ing time, money, and patience; it cannot be hurried, and must Jook 
to completion Ale steady and unremitting labour, day and night, 
without ceasing. It is a great and noble work, boldly and skilfully 
begun. Let us, therefore, indulge the pleasing hope that it will be 
brought to a satisfactory conclusion, and open a passage for the iron 
horse through the grand barrier of the Alps. 








Tovton.—Tne Frexcu Navy. “i our Ci )—A 
contract has been entered into for a large quantity of armour plates 
required for vessels of war now on the st and which are to be 
launched before the close of the year. A large sum was devoted to 
the construction of these armour plates by the marine budget for 
1863. 

Tue Artanric Tevecrara.—We have authority for stating that 
the capital necessary for carrying out the Atlantic telegraph enter- 
prise in the best manner has been provided. Tenders and speci- 
mens from eight contractors have been received in reply to the com- 
pany’s advertisement. These were all submitted to the scientific 
committee appointed by the directors, and consisting of Captain 
Galton, R.E. ; Professor Wheatstone, Professor Thomson, Mr. W. 
Fairbairn, and Mr. Joseph Whitworth. This committee have sent 
in their report, unanimously recommending the board to accept the 
tender of Messrs. Glass, Elliott, and Co. The directors have accord- 
ingly accepted Messrs. Glass’s tender, and entered into a contract 
with that firm whereby the latter are bound to manufacture a cable 
of the best description, to be approved by the scientific committee 
and the board. ‘They also undertake to lay the cable across the 
Atlantic in 1864. The manufacture’ of the cable has already com: 
menced,—Star, 
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FLETCHER AND BOWER’S INJECTOR. 


Tus modification of the Injector is patented by Messrs. Fletcher 
and Bower, of Droylesden and Halifax. It consists of one pipe 
coiled spirally around another pipe, or of a pipe having a straight 
passage through its centre, and a crust sufficiently thick to admit of 
a spiral passage being formed therein around the central —- 
The spiral passage opens at one end into a water supply chamber, 
and the other into a discharge or injection chamber, which is to be 
attached to the ordinary feed pipe of a boiler. The straight passage 
is connected at the water chamber end to a pipe which opens to the 
steam chamber of the boiler, and the other end terminates in the 
discharge or injection chamber at a point near to and concentrically 
with the outlet or orifice of the feed pipe. The apparatus is pro- 
vided with taps or valves for regulating the flow of steam and water. 

The nature and construction of this apparatus, and the manner in 
which it is to be applied in practice, will be understood by reference 
to Fig. 1, which is a longitudinal section thereof, and Fig. 2, a cress 
section taken through the line A, B, in Fig 1.; C, is the central pipe 
or steam age, which is formed at one end to fix to a pipe con- 
nected with the steam dome or steam chamber of a boiler, the other 
end is furnished with a conical jet D, which is of suitable size in its 
opening or outlet, and a variety of different sizes of jets may be 














adapted thereto; E is the spiral pipe or water passage, which runs 
— around the other pipe, and terminates in a conical 
chamber F, which has an outlet concentric with the steam outlet, 
and also to the discharge pipe or injection chamber H. The 
apparatus is screwed or may be provided with a flange so as to be 
connected at this end to the ordinary feed pipe of a boiler. The 
conical outlets or steam and water jeis D and F can be set or 
adjusted by screwing them in or out; I is a “ pet pipe” or overflow 
pipe. 

‘The action of the apparatus is as follows :—When steam is applied 
or turned on to the central pipe C, and cold water admitted to the 
y gpead E at the entrance B, the steam sucks or draws the water 
in, and for a very short time steam blows out at the “ pet pipe” I, a 
vacuum valve is applied to this pipe, which, as the steam becomes 
condensed, closes and stops the outflow of steam, the water still 
passing up the spiral pipe E, which by the time it gets to the 
conical jet D, it becomes hot or warm enough to be driven by the 
steam through the feed pipe into the boiler. 

This apparatus can be applied, with very little modification and 
adaptation of the parts, either to locomotive, marine, or stationary 
boilers, and it is also applicable as a force pump on ship board, in 
breweries, distilleries, dye-houses, and for other purposes or places 
where a pump is required, and especially where there is no steam 
engine or other motive power engine to work an ordinary pump. 





Tue Sun's Distance From THe Eartu.—Mr. Hind writes a long 
letter to the 7imes discussirg this subject, and enumerating the 
reasons for amending the hitherto received reckoning based on the 
observation of the transits of Venus across thesun’s disc in 1761 and 
1769. The second transit is always more favourable than the first, 
and the contradictory results derived from the observations of 1761, 
led to great preparations in 1769. The entrance of the planet upon 
the sun's disc was seen at nearly all the European observatories, and 
its departure therefrom at several points in Eastern Asia, at Manilla, 
Batavia, &c.; while the entire duration was watched at Wardhus, at 
different places in Lapland, at Tahiti, St. Joseph in California, and 
elsewhere. Unfortunately, clouds interrupted the northern obser- 
vations, except at Wardhus, where, however, the carelessness or fraud 
of the observer marred the work, and his observations, kept back for 





some months and never relied on, were in 1834 proved to be forgeries. | 
The calculation made—95,300,000 miles has been disputed since | 
1855, the earth’s mean distance being calculated at 91,328,600 miles, | 


‘The new calculations are based on experiments as to the velocity of 
light, the lunar equation in the theory of the earth as investigated 
by Leverrier, and similar reasons. The next transits of Venus will 
take place on the 9th December, 1874, and 6th December, 1882; 


after which no other opportunity will occur till 2004. Mr. Hind ; 


therefore suggests an extensive system of observations to verify the 
recent calculations. Among other favourable positions he names in 
1882 is the place where an Antarctic continent was laid down some 
years since by Admiral Wilkes, but upon the existence of which 
geographers are not agreed. No part of the transit of 1874 can be 
witnessed in this country, but that of 1882 will be visible—the first 
external contact at Greenwich taking place at 1h, 59m. 57s. p.m. 


DOBSON 


Tutsinvention,a communication 
to Messrs. Dobson and Barlow, of 
Bolton, consists of certain im- 
provements upon the carding 
engines for which letters patent 
were granted to George Wellman, 
September 11th, 1860 (No. 2190). 

n the specification of his patent 
the machinery described acts suc- 
cessively upon each alternate top 
card or flat to clean it, thus clean- 
ing all the top cards or flats an 
equal number of times. Now the 
present invention consists in so 
modifying the machinery that the 
flats near the licker-in, or the 
working andclearing rollers, when 
such are employed, are cleaned 
oftener than those near the doffer. 

The illustration represents a 
carding engine furnished with three 
pairs of worker and clearer rollers, 
aud twelve top flats, numbered 
respectively from 1 to 12; but it 
is evident that carding engines on 
this principle may be made with 
a greater or less number of flats. 
When the carding engine is fur- 
nished with twelve flats the machi- 
nery to be described will effect the 
stripping of the same in the fol- : ate : 
lowing order, numely, the flat near the licker-in is first raised, then 
cleaned, ond deposited in its original position in the manner 
described in the specification of George Wellman above referred to, 
then the third, fifth, and seventh are treated in like manner, as indi- 
cated by the following figures :—1, 3, 5, 7, 6,4, 2, 1, 3, 5, 7, 9, 11, 
12, 10, 8, 6, 4, 2, 1, 3, 5, &e. 

a is the main cylinder; 4, the licker-in; c, the doffer; d, e, the 
worker and stripper rollers; and /the top cards or flats ; these and 
all the other parts of the carding engine not described, or not par- 
ticularly referred to hereafter, are made in the usual manner. By 
means of the rack D, in combination with the revolving plate E, 
which carries a continuation of the rack D, the stripping apparatus 
on arriving at the seventh flat is caused to return to the commence- 
ment; at the succeeding operation it goes to the extremity of the 
line of flats, and the next time only to the seventh, as before. 

The large wheel A, with one hundred and twenty teeth, which 
lifts the flat to be stripped, and gives motion to the stripping appa- 
ratus described in the specification of George Wellman’s patent, 
revolves in a bearing carried by the lever F, behind which, and on 
the stud of the wheel A, a segment G, with seven teeth, is fixed, 
which gears into the pinion B with thirty-two teeth; on the same 
stud is another pinion C with forty-eight teeth; these pinions are 
loose on a stud screwed to the bend of the card. The pinion C 
drives, through two carrier wheels H, the wheel I, with ninety-six 
teeth, to which the revolving plate E is fixed. The segment G 
gears twice into the pinion B during every complete operation of the 
apparatus when the same arrives at the first and second flats. The 
revolving plate E advances one-eighth of its circumference each time 
it is put in movement, therefore two movements are equal to one- 
fourth of its circumference; the plate E will therefore be alternately 
in the position shown, and in a position one-fourth of a revolution 
further advanced. In the former case the stripping apparatus will 
return, in the latter the rack on the plate FE, being in a line with the 
rack D, will cause the stripping apparatus to continue its course 
through the whole series of flats. The pinion K, which gears into 
the rack D,and moves the stripping apparatus, has sixteen teeth, 
and advances each time half a revolution, together with the pinion L, 
with twenty teeth and the four-cornered plate M; the pimon K is 
driven by the wheel A, which carries a segment of eight teeth on a 
portion of its circumference for that purpose, as described in the 
specification of George Wellman. The support which carried the 
pinions K and L above mentioned is fixed to a swing arm which 
moves on the lever F. For the purpose of securing the necessary 
exactness in the advance of the plate E for one-fourth of its revolu- 
tion, a plate or disc N is fixed behind the wheel I, which plate has 
four notches at equal distances apart, adapted to receive the V-formed 
tooth O, which tooth is drawn back before each advance of the 
plate E. The mode in which the tooth O is drawn back is as 
follows‘—The tooth slides freely in a socket P, and is connected 
with an angular lever Q, which moves round the axle R; on onearm 
of the lever Q is an inclined plane S, against which the stud T 
presses. The stud T is fixed to the lever F, and acts upon the 
tooth U, through the lever Q, during the passage of the stripping 
apparatus. The tooth O is pressed into the notches N by a spiral 
spring. To facilitate the return of the pinions K and L, when they 
arrive at the bottom of the rack D, a chain with a balance weight is 
— to their support, and carried over a pulley placed near the 

offer. 








BLAKELY AND VAVASSEUR’S PROJECTILES. 


Tuts invention is by Captain Blakely, of the Army and Navy 
Club, and Mr. Vavasseur, of Southwark, and consists in forming 
projectiles with grooves in the body, and at the rear end thereof, for 
receiving lead or other soft metal. It is preferred to form these 
grooves a: an angle to the axis of the projectiles, and in the reverse 
direction to that of the rilling of the gun in which they are to be 
used, but the grooves may run parallel to the axis, and may be more 
or less long and deep, according to requirement. When the projec- 
tile is ready for use there are alternate layers or strips of lead or other 
soft metal, and iron or other metal of which the projectile is formed, 
round the circumference thereof, the iron or other hard metal thus 
protecting the lead or soft metal from injury. 


Fic.t 



















Fig. 1 is an elevation; Fig. 2, a similar view, partly in section ; | 
and Figs. 3 and 4 are cross sections, through the lines a, }, and c, 
respectively of Fig. 1, of a projectile constructed according to the | 
invention, with grooves formed in the body and at the rear end | 
thereof, at an angle to the axis of the projectile, and in the reverse | 
direction to that of the rifling of the gun. A, A, are the grooves, | 
which are filled with lead or other soft metal B. They are, by pre- | 
ference, slightly undercut, as shown, so as the better to hold the lead | 
or other soft metal. It is preferred to make the grooves shallower | 
at the fore end thereof than at the rear, as seen in Fig. 2, the sec- | 
tional part of which is taken through the line e, /; of Fig. 4. 





AND BARLOW’S CARDING ENGINES. 





Harsour Ferries.—A contract has been entered into by Messrs, 
Lewis and Stockwell, of Blackwall, with the directors of the Ports- 
mouth and Gosport Floating-bridge Company, for the construction 
of a new floating-bridge for the conveyance of passengers and 
vehicles to and from Portsmouth and Gosport. The new bridge 
will be 100ft. ix length by 60ft. in breadth, with two balanced prows 
at either end, 30ft. by 16ft., for receiving and discharging freight 
from the shore. By crossing Portsmouth harbour by this bridge 
vehicles save a detour between Portsmouth and Gosport of about 
14 miles, and the time of crossing occupies five minutes. 

Economy 1n Coat Consumption.—A correspondent of the Times, 
“ Carbon,” writes as follows on this subject:—“ If it be true that 
that man is a public benefactor who causes two blades of grass to 
grow where only one grew before, in like manuer each man is of 
use who makes half a chaldron of coal serve the purpose of a whole 
chaldron. The instructor who can teach us how this saving is to 
be effected is no other than our next door neighbour, the Be'gian. 
Let a Belgian cottage, or a Belgian parlour or kitchen be visited, 
aud it will be found that they are all warmed by stoves of various 
descriptions—some open, some closed—which, while varying in 
shape and principle, agree closely in the point of their being at least 
as efficacious, and infinitely more economical, than the grates and 
ranges commonly used in England. If the traveller, for instance, 
will take the trouble of looking over the kitchens of the Bellevue at 
Brussels, and the St. Antoine at Antwerp, he will be surprised at 
the small quantity of ‘combustible’ employed in the preparation 
of a never-ceasing series of dinners aud suppers—very superior, 
be it observed, es passant, to those sent up in the best of the 
English inns and hotels. It is probable that the quantity of 
fuel consumed in a day in either of the kitchens of those excellent 
hostelries does not exceed that which would be got rid of in the pre- 
paration of their daily meals by Johu the tootman and the two maids 
who, during their master’s absence, have been left on board wages 
in charge of his house in Something-square. But if the Belgian is 
economical in the construction of his stove, he is not less so in the 
preparation of a large portion of the fuel with which these stoves 
are fed. In England the manner in which the dust and the small 
pieces of coal are wasted and destroyed is such as argues an apparent 
belief in the supply being absolutely inexhaustible. In many 
places fires are kept burning night and day, and for whole years, at 
the pit’s mouth, for the consumption of that which is held to be 
rubbish of no value. Not so in Belgium. There the coal dust is 
carefully preserved, and being mixed with clay or soft earth is 
kneaded into cakes, which, when dried by the action of the sun and 
wind, form an excellent substitute for coal. In some parts of 
Belgium, indeed, this brick-making process is not insisted upon, the 
dust and clay are simply worked up together, and the compost, 
while still wet or damp, is laid upon wood and burnt. 

Tue Wetsu Coa and Iron Trape.—The Colliery Guardian states 
that in the Newport district the iron trade is entering upon better 
and more cheerful times, but until rails and bars command from 
£7 to £7 10s. per ton f. 0. b. at the local ports, it cannot be said 
that the trade is in a really prosperous state. Prices are gradually 
creeping up to that figure. Bars now command £6 5s. to £6 10s. 
f.o.b., and the current quotationsare held with a firmness that bespeaks 
complete confidence in the future. As yet the puddlers and others 
employed about the ironworks have not applied for a general 
advance, but there is no doubt that they will do so, and, as men- 
tioned in a previous report, the masters are prepared to meet them 
in as fair and liberal a manner as the position of the trade will 
warrant. There are a good number of orders in hand at present, 
and the works are, without doubt, better employed than for a lovg 
time past. A scarcity of hands continues to be felt at several works. 
Within the last few days another advance of 5s. has taken place in 
merchant bars, but grave doubts are expressed as to whether this 
will be acceded to by buyers. There is a large business doing in 
the coal trade, and the collieries are more regularly employed. 
Coasting and foreign freights are now reduced to a reasonable 
figure, and this gives a slight impetus to the trade. At Swansea 
the general activity which has characterised the iron trade for the 
last few weeks still continues, and there is every reason to antici- 
pate a good and steady trade for the autumn months, with con- 
stant work and good wages for those inclined to labour. Makers, 
however, are not apparently anxious to do business at present 
prices, for the impression gains ground that the time is not far dis- 
tant when another small advance may be safely demanded. In the 
meantime, the workmen are pressing their claims for a further 
advance of wages with more determination, and, it is said, with 
better chances of success. The export trade is still brisk, all things 
considered, the Italian and European States being large consumers ; 
the average price of bars, f.o.b., being from £6 to £6 4s. The coal 
trade is not so active as usualiy, but a better demand is springing up, 
and as many large vessels are now arriving, trade will, doubtless, 
revive in a few days.—From Cardiff it is stated that the colliers of 
the Aberdare and Mertbyr districts have held several meetings of 
late in order to determine what course should be taken in reference 
to the proposed application for an advance in wages. At these 
meetings the majority of the speakers declared themselves averse to & 
strike, as the experience of the past taught them that no advantage 
would accrue to the men by aturn-out. Committees have been ap- 
pointed to wait upon the masters and discuss the question, but it is not 
very probable that the application for an advance will be acceded to. 
There is hardly an argument that can be adduced at the present 
time in support of the application. The price of coal is exceedingly 
low, and the fact that many of the collieries are now on full time, 
clearly shows that the demand must greatly increase before quota- 
tions improve. The coal masters are at present fairly supplied with 
orders, more especially the steam coal firms, and the shipments are 
fully up to the average. An improvement is reported in the house 
coal trade, and the orders are coming in with more regularity. 
Owing to the good demand for steam coal, an attempt has been 
made to obtain an advauce of sixpence, and in some instances this 
has been successful, but it is rather doubtful whether it will be 
maintained. ‘The iron trade remains in about the samv state as last 
reported, with the exception that quotations show a further improve 
ment of from 2s. 6d. to 5s. 
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NORTON’S POSTAGE, REVENUE, AND OTHER 
STAMPS. 


Tue nature of the first part of this invention by M. P. Norton, of 
Troy, New York, U.S., consists in providing a postage, revenue, or 
other stamp, with perforations across the same so that it may readily 
be separated into two parts, and in covering one part of such stamp 
below or above the perforations with glue or other adhesive matter, 
while the remaining part of such stamp shall remain without any 
adhesive substance whatever, so that one part of the stamp shall 
adhere to the letter, envelope, or packet on which the same may by 
law be required or used for the payment of postage, tax, or otherwise, 
while the remaining part shall not so adhere, but be free therefrom, 
whereby that part may be separated from the other part remaining 
upon and adhering to the letter, envelope, or packet, and thereby 
cancel the stamp, and thus prevent a re-use of the same for avy pur- 
pose whatever ; + this means also the labour and expense of cancel- 
ling such stamps by any instrument with ink is saved. 

Fig. 1 shows a face view of a postage stamp made as above 
described ; Fig. 2 is a back view of the same. a, a, is the line of 

rforations made across the stamp; this is done at the same time 
that the lines of perforations are made between the stamps to enable 
them to be separated one from another, a sheet of stamps similar 
the one to the other being by preference made at one time, as is 
usual ; 6 is the half of thestamp upon which the glueorotheradhesive 
substance is spread ; c is the half of the stamp that has no adhesive 
substance applied to it. Fig. 3 shows the back of a postage 
envelope with the part } of a stamp, such as is shown at Figs. 1 and 
2, adhering to it, and it is in this state that the envelope is to be 
delivered to the person to whom it is directed, the portion c of the 
stamp having been removed at the post office, and thestamp thereby 
cancelled. The person receiving the letter will thus only receive 
half of the stamp, so that the stamp could in no case be re-used, 
Stamps for other purposes may be made in a similar manuer. 
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The nature of the second part of the invention consists in so con- 
structing apparatus for cancelling stamps that the same shall cut the 
postage stamp or any stamp similar thereto without injury to the 
contents of the envelope or packet enclosed therein, and at the same 
time cause a heavy circular mark upon the inside and one upon the 
outside of that part of the stamp er letter frank cancelled by the cut- 
ling device, so that said postage stamp or letter frank shall readily 
show cancellation in ink, and when removed from the letter or 
packet on which the same may have been cancelled it shall be reduced 
to parts or pieces, whereby a second use of the said stamp or frank 
is thus prevented, although it may have been previously cleaned by 
a chemical or other process. A stamp constructed in this way is 
shown at Figs. 4, 5, and 6, which will be presently described. It 
also consists in the employment and combination of a cancelling 
stamp with a cutting and inking device thereon, with a post-markirg 
or dating stamp, so that the cancelling of the letter frank and the 
post-marking on the envelope or packet shall be effectually done at 
the same operation. For this purpose the post-marking and cancel- 
ling stamps are connected side by side to a bar which has a suitable 
handle combined with it; the bar has two short tubes projecting from 
it which have screw threads cut in them interiorly, into these the 
post-marking and cancelling stamps screw, and when screwed 
in they are prevented from unscrewing by a small screw which 
passes through a small hole in the bar and screws into the stamp. 
The post-marking stamp is constructed of steel or any material 
which will answer the purpose, and in the centre of its face a mortice 
or opening is formed to receive the type for the month, the day of 
the month, and the year, and around it is engraved the name of the 
mpg where it is to be used ; the type is held in the central opening 

y 4 screw passing through the side of the stamp. The back of the 
Stamp is secured to the bar, as above described. The cancelling 
stamp is constructed of steel, and of a size to correspond to the post- 
marking or rating stamp ; the back of the stamp is connected to the 
bar,as above described, and on the face of this cancelling stamp is 
constructed circular knives or cutters, such as are shown at Fig. 6, 
Which project somewhat below the face of the marking or rating 
stamp, so as to give a somewhat harder impression, and in advance 
of that given by the said stamp, whereby the postage stamp or 
frank upon which the same is used is cut through ; the face of the 
stamp at the samme time makes broad dark lines, by preference 
two circles, one on the inside and the other on the outside of 
the cutters. That part of this cancelling stamp which makes 
the said circular lines, is made somewhat below the surface or 
the immediate edge of the knives or cutters, and serves as a guide 








to prevent the knives or cutters from cutting through the postage 
stamp or frank and the envelope containing the same, whereby 


injury to the letter or contents within the envelope or packet is pre- | 


vented, and at the same time makes the aforesaid heavy or dark 
lines so as to show cancellation more readily. The knives or cutters 
may be made on a straight line across the face of the cancelling 
stamp, similar to those shown at Fig. 7, instead of a circular form, 
in which event guards or guides will be constructed upon each side 
thereof, so as to prevent the said kuives or cutters from cutting too 
deep, and thereby injure the letter, or conte.ts thereof, inclosed 
within the envelope containing the postage stamp, while at the 
same time a heavy line or mark in ink may be given by the guards 
upon the said postage stamp, thereby showing the cancellation 
readily. Any number required of the said knives or cutters may be 
used for cutting the said postage stamp. The cross piece or bar to 
which the post-marking and cancelling stamps are attached is made 
of iron or steel, and in width the same as the diameter of the said 
stamps, and of any thickness required; and projecting from the back 
of the bar is a screw bolt or stem, which is screwed into a wooden 
or other suitable handle. Iu place of the cancelling stamp being 
constructed of steel in the manner above described, it may be made 
of wood, cork, or similar material, formed to any suitable device, 
the wood or other material being inserted in a tube fixed to the bar 
to which the post-marking stamp is attached. 

Fig. 4 shows a side view, and Fig. 5 a vertical section, of a stamp 
arranged as above described; Figs. 6 and 7 are face views, showing 
the post-marking stamp ready for use; Figs. 8 and 9 show sections 
of marking and cancelling devices; and Figs. 8' and 10 are face 
views of the same. 

In these figures d is the post-marking stamp, constructed of any 
suitable material ; e is the mortice or recess, of suitable dimensions 
to receive the type for the month, day of the month, and the 
year, around which is the name of the place where used; / is the 
cancelling stamp, constructed of any suitable material, and of a 
size to correspond with the stamp d; g is the tube or recess in the 
stamp jf, for receiving the blotting or cancelling device h, which 
device is either made of steel, or it may, as before stated, be made of 
wood, cork, rubber, or similar material, The face of this device 
may contain a plan or form, such as is shown at Fig. 10, for cancel- 
ling with indelible ink, or any other plan or form may be employed. 
The cancelling device h may project somewhat below the lower end 
of the tube g, and may also project below the face of the post- 
marking or rating stamp d, and it may be driven out of the said 
tube or recess by means of a pin or bolt operating through the hole #, 
for the purpose of repairs or to replace a new one. The tube or re- 
cess g may be of any diameter and of any depth desired. A cancelling 
stamp thus constructed may be used alone when it is not required 
to use a post-marking stamp with it. A cancelling stamp thus 
constructed may also have combined with it a tubular cutter or 
punch, so that the portions cut by the punch may pass away through 
the tube; for this purpose the tube which forms the punch passes 
up through the centre of the stamp, and also through the bar which 
carries it. On the exterior of the upper portion of the tube a screw 
thread is cut, which screws into a female screw in the bar or in the 
stamp, so that the lower end of the tube which forms the punch 
may be made to protrude to any desired distance beyond the face of 
the cutter; a stamp constructed in this manner is shown at Figs. 
11, 12, and 13. 

Fig. 11 shows a vertical section of a cancelling stamp constructed 
as above described; Fig. 12 shows a face view of the same; and 
Fig. 13 shows a section of the punch or cutter which passes through 
the centre of the stamp separately. 

The punch or cutter s is made of steel or suitable material of a 
tubular form, as shown at Fig. 13, which tube is to allow the 
material cut by the punch or cutter s, and entering therein, to pass 
up through the same, and thereby prevent said punch or cutter from 
clogging, whereby the same is always free to operate. Upon this 
punch or cutter is constructed the screw z, which screw takes into a 
corresponding female screw formed in the cross piece 6 or cancelling 
stamp c. This screw is for the purpose of regulating the depth desired 
to be cut by the said punch or cutter s. This punch or cutter may be of 
avy diameter desired; it passes through the said cross piece 6 and the 
upper part of the cancelling stamp c, also through the cork or rubber 
type f', at or near to its centre,as shown at Figs. 11 and 12; it operates 
in connection with the said cork type /', as shown. The punch or 
cutter cuts the letter stamp or frank soas to correspond thereto, while, 
at the same time, the cork or rubber type /' will give an impression 
in indelible or other ink ou the said \etter stamp or frank, whereby 
the cutting and inking are dove at one and the same time and 
operation. ‘The punch or cutter being regulated by the said screw 
thereon, is prevented injuring the letters by being governed iv depth 
of cutting and operating in connection with the said type /!, as 
aforesaid. w, w, Fig. 13, show the sides of the punch or cutter s, the 
same being in a vertical line through the centre thereof. 

The invention also consists in constructing a cancelling stamp 
suitable for being used by a bank or a company, and for other 
uses, in the following manner:—The stamp is composed of any 
suitable printing or marking device, together with cutters or 
knives placed between type, for the month, day of the month, and 
year, and outside of the same. In using this stamp for cancelling 
the stamp upon any check, draft, or other paper or document, the 
name of any bank, corporation, company, or person, together with 
the month, day of the month, and year, will be stamped upon it, 
and at the same time and operation such stamp and the check, note, 
draft, or other packet on which said stamp may be used will be 
cancelled by cutting both through such stamp and the paper or packet 
by means of one or more of the knives or cutters. Ihe knives or 


cutters are made of steel, and are, as above stated, placed between | 


the type for the mouth, day of the month, and year, and on the 
outside of the same the type and cutters are placed in a mortice or 
opening in the centre of the marking stamp, and are properly ad- 
justed to its face or printing surface, and are firmly held in the mor- 
tice by means of a screw passing through the side of the stamp. 
‘This marking and cancelling stamp may also be used for post offices, 
in which case the name of the post office where used would be 
stamped by it upon the postage stamp or letter frank in part or in 


whole, while thus at the same time the said stamp or letter frank | 


would be cancelled by the said cutters or knives in a permanent 
and successful marner, whereby there could be no second use. 





Cuirton Suspension Brince.—The anchorage for one set of chains 
is now complete, and the work of hanging the links will be at once 
commenced, thus exhibiting a perceptible progress. The immense 
mass of brickwork, embedded in the solid rock, 11 ft. wide, 8it. thick, 


| 


AIR INTO FURNACES. 


| Tuts invention, by John Goucher, of Worksop, consists in regu- 
lating the admission of air into the furnaces of steam boilers by 
means of a spring or weighted piston, acted upon directly by steam 
from the boiler, and connected by a rod with a valve or damper in 
the furnace door. According to the pressure of steam in the boiler 
so will the valve or damper be more or less closed. 

Fig. 1 is an end view of a boiler furnace fitted with a valve, ac- 
cording to the invention, for regulating the admission of air into the 
furnace; Fig. 2 is a section of the same through the line C, D, of 
Fig. 1. ais the valve fitted to the furnace door }, and connected by 

| a rod ec, fork d, and crosshead e, with a spring piston f working ina 
| cylinder g. Steam from the boiler presses upon the under side of 
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the piston f, and thespring, which is tempered to the ordinary work- 
ing pressure of the boiler, contracts; when the ordinary working 
pressure is exceeded, the piston rod A presses upon and raises the 
crosshead e, and consequently the fork d and rod c, and the valve a 
is acted upon, so as to admit air through the furnace door. The 
greater the pressure of steam in the boiler the more will the valve a 
be opened, and the greater therefore will be the quantity of air ad- 
mitted through the furnace door; Fig. 3 is an end view of a boiler 
furnace fitted with a damper a in the furnace door instead of a valve, 
as last described; and Fig. 4 is a transverse section through the line 
A, B, of Fig. 3. The action is the same as in the arrangement re- 
presented in Figs. 1 and 2, and similar letters refer to corresponding 
parts. 





LETTERS TO THE EDITOR. 


( We do not hold curselves responsible for the opinions of our 
Correspondents.) 








THAMES EMBANKMENT, 


Sin,—As the problem of the Thames embankment has not been 
definitively and satisfactorily solved, and still less can the authorised 
portions be said to approach completion, I may ask the favour of 
space to mention a few further points that occurred to me while pre- 
paring the plan I hadthe honour of submitting to the Commission for 
the right or Surrey bank. That plan was for a causeway 6Uft. wide, 
“falling generally within, but sometimes beyond, the original 
boundary of the stream.” Thus at one point in Lambeth part of the 
bank was to be submerged, and in other parts of the route the work 
stood boldly out into the river. At such places the construction was 
of cylindrical brick piers, protected by zones of iron, and capped 
with granite, and upon these were to be laid malleable iron beams, 
“upon a principle combining the properties of the lintel and canti- 
lever; a plan, I venture to submit, as most consonant with the 
nature of the material and the most economical form of its applica- 
tion.” The surface was intended so to undulate as to pass enter or 
at a level with the bridges crossed in its course. The Commissioners, 
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and 18ft. deep, which was necessary for the secure foundation of the | 


chains, has taken a considerable time in the preparation, the peculiar | 


nature of the work being such that only a limited number of men 
could be employed upon it. The greater portion of the chains has 
been thoroughly overhauled and repainted. The heavy pieces of 
iron composing the saddle plates have also been raised to the top of 
the piers and fixed in their places. To render the temporary plat- 
form more steady during high winds, guy-ropes have been attached 
to the portion overhanging the Avon and firmly secured on each 
side of the river by bolts sunk five feet into the rock. The weight 
already on the piers is considerable, but when the permanent bridge 
is completed it is calculated that they will support a weight equal to 
1,000 tons. Great hopes are entertained that the bridge may be 
pushed forward and completed by June next, in which month the 
meeting of the Bath and West of England Agricuitural Society is 
to be held at Bristol, at which his Royal Highness the Prince of 
Wales, who has accepted the office of patron, is expected to be 
present. If, however, the work should not be finished by that time, 
there is little reason to doubt tiat it will be accomplished by Sep- 
tember, 1864, in which mouth the British Association will assemble 
at the neighbouring city of Bath, and the completion of the bridge 
—the foundation of which was laid by the Marquis of Northampton, 
aformer President of the Association, so far buck as the year 1837, 
on the occasion of the visit of the Association to Bristol—might then 
be fitly inaugurated. 








in their report to the Queen, say, ‘‘ we must here express our opinion 
of the excellence of many of the plans submitted to us; and 
although we cannot recommend any one plan for adoption in its 
entirety, as meeting all the requirements of the case, yet the princi- 
1 features of some of them are embodied in the plan we have the 
Seeoer to suggest.” But as an undulating roadway, partly on the 
shore and partly in the form of a viaduct, was the principle re- 
commended by the Commissioners, my plan may reasonably be 
classed with those whose principal features were “ embodied,” and 1 
may express, let me hope, a not unfounded gratification. Itisa 
uestion whether, if the viaduct at Lambeth prove successful, some- 
thing of thesame kind may not befoundtolerable in frontof the Palace 
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of Parliament, to complete the most useful and n connec- 
tion, in a public point of view, of the river side between Whitehall 
and Millbank, where a further solid encroachment on the river would 
be ineligible. My second point has a more direct reference to the 
waterway than to the banks, but it seems worthy of remark that, 
while for a great number of years engineers of every calibre have 
nm engaged on works affecting the river, no one, so far as my in- 
formation extends, has contemplated the correction of the tidal axis, 
so as to bring the centre of the current to an accordance with the 
centres of the bridges. This kind of discrepancy is most percepti- 
ble at Waterloo Bridge, where the river turns abruptly ; and as the 
northern arch is to be filled up, the force of the tide seems likely to 
exert an injurious effect upon the next pier. This consideration 
alone would justify some attention to the configuration of the 
northern bank above and below that bridge. ‘The third and con- 
cluding subject is the means of affording relief to the traffic between 
the City and West-end, for which the necessity, without being more 
real or absolute, strikes the attention of the busy public with even 
greater force than that for the intercepting sewers themselves. There 
can be little doubt that to enfranchise the toll-paying bridges would 
tend to ease the choked City streets (thoroughfares they can hardly 
be called), but yet more than any other plan does it appear to me 
that an undulating viuduct, adjusted to the incidents of the locality, 
continuing the roadway from the vorthern embankment, attaining 
its ultimate elevation at Southwark Bridge, and proceeding eastward, 
so as to enter Cannon-street in conjunction with the Charing-cross 
Railway, would effect that important public object. ‘Ihe accom- 
panying drawings may usefully illustrate the suggestions here 
given. Tuomas Mornis. 

12, Regent-street, St James's, 

September, 1863. 
RESISTANCE OF VESSELS. 

Sim,—In your valuable journal of September 4th I find a paper, by 
Prof. Rankiue, relating to the resistance of vessels, which does not 
agree with my own views on the matter. I should feel greatly 
obliged if you would allow me space in your next Exatneer for 
the following :— 

According to Prof. Rankine’s paper, he seems to be of the opinion 
that the water particles in the neighbourhood of the vessel’s sides 
flow in the same manner as in flowing past a solid body. In this I 
cannot agree with him, being of the opinion that the particles are 
displaced perpendicular to the vessel’s sides. Supposing this, I find 
the skin resistance of any curve expressed by the foilowing equation: 


ae Pe dx\?\2 
R=sfea fyzr a+ (7) Jey 
f being the co-efficient for friction, » tho velocity, G the depth of 
the curve, L the length of the same, y the ordinate parallel to 
the motion, and x the ordinate of the curve perpendicular to the 


motion. By this equation I find the skin resistance of a wave-line 
shaped vessel : 


nnsevel+ (3/2) CY] 


B being the breadth of the vessel, and # = 3, 14. Prof. Nankine’s 


formula is— 
‘ T\s 
R=fr?LG [1+(z} | 


making a great difference, especially for short vessels. 
parabola-shaped vessel I find 
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The resistance of a vessel is also influenced by the inertia of the 


water to be put in motion, and this resistance is expressed by 
2=0 
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By this formula I find the above resistance for a wave-line shaped 
vessel by KR = 
| 
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§ being the area of the midship section. 
For a parabola-shaped vessel is 
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Supposing /# = 0.0036, and & 


very interesting results— 
1. The best ratio of length to breadth regarding displacement is 


R = ket h being a co-efficient. 


= 0,5, I find, amongst other 


t 84. 

2. The parabola-sbaped vessel has, for the same displacement and 
‘the same ratio of length to breadth, less resistance than the wave line 
‘shaped. 

8. Vessels of the same midship section have the least resistance if 
the ratio of length to breadth is 5, and the body wava-line shaped. 


4. For = = 4, the skin resistance is 50 per cent., and 4 = 10, 93 


per cent. of the total resistance. 
Gothenburg, September 18, 1863. 


T. Kraven, 





THE IRON PADDLE-WHEEL GUNBOAT RECRUIT. 


Sir,—During the last few weeks I have roticed in Tur Excincer 
and various other journals a paragraph or two relating to the Recruit, 
announcing her failure on her trial trip, and the large sum expended 
on her repairs. 

Now, as the whole failure of this ship is entirely due to the bung- 
ling of the Government officials, who have pursued their usual 
course of applying to a totally different use a ship that was carefully 
designed for peculiar service, I think the following will be of use in 
ss the matter in its proper position, especially as the paragraph 

eaded “ A Wave-Line Vessel,” in Tue Enaineer of September 4th, 
1863, shows a satisfactory reason for the failure. 

The Recruit and the Weser are two sister ships, and were 
designed and built in 1851 by Mr. Scott Russell for the Prussian 
Government, as heavy-armed light draught despatch or gunboats. 
As they were specially required for service in shallow water, their 
load draught, when fully equipped, was not to exceed 7ft.; in fact, 
with everything on board and ready for sea, armed with four 68- 
pounders and two 32-pounders, their draught did not exceed 6ft. 9in., 
and at this draught they attained a speed of 11°684 knots per hour. 

During the Russian war we obtained, by exchange, these two 
boats from the Prussians, and the good service they did in bombard- 
ing Taganrog and other places in the Sea of Azov, showed that, 
when used in accordance with the plans on which they were 
designed, they were well capable of fulfilling the intention of their 
designer; in fact, they were the only two boats possessed by the 
British Government that could be employed on that service. 

To show how well the dockyard officials understand the principles 
on which these boats were designed, and how desirous they are to 
keep them up to their mark, I will extract the following om the 
paragraph in THe Enoineer of September 4th, which states that 
the Recruit, “‘ after having done several years surveying duty in the 
Danube, underwent a thorough refit and overhaul at Chatham, and 
was furnished with new boilers. In addition to her ordinary sea 
stores, guns, shots, {c., the weight of her engines, spare gear, and 


| has announced his intention of complying with a requisition sigaed 





boilers with water, is just 160 tens 8 cwt., which is an increase of 
48 tons on the returns made in 1855, an increase of seven tons being 
on the boilers alone.” 

From this we see that a boat constructed specially for light draught, 
and whose efliciency and, I may say, safety depends on those con- 
ditions being strictly maintained, has increased weights put into her 
(doubtless with the view of increasing her capabilities), and is then 
loaded like a sand-barge down to some 9ft., or 9ft. 6Gin., as one of 
the papers stated, tried at the measured mile, and a speed of five 
knots per hour, instead of 11°684, actually obtained. Then comes 
a great outcry against the “ wave line,” how miserably it fails, what 
little use it is, how badly designed these light-draught gunboats 
are; and a rueful survey made of the expense of repairs, &c. Xc., 
encountered in getting this boat “ ready for service !” 

After this, who would not build light-draught gunboats, and turn 
them over to dockyard oflicials to be “tested”—which they show 
they can do, as in this case, with a vengeance? When, may I ask, 
shall we have people in power who will be able to apply tiings to 
their right uses? Is it right that the professional reputation of 
engineers and shipbuilders should be thus trifled with ? It is to be 
hoped that we may soon hear of this boat being tried under the 
conditions on which she was designed, and then doubtless we shall 
not hear of “ five knots.” 

London, Sept. 24, 1863. 
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FLY-WHEEL SHAFTS. 
Vv 320 X H. P 
7 
for those who are not very well acquainted with the rules for ex- 
traction of cuba roots of numbers, | have (in order to simplify the 
formula, and render the extraction of the cube root unnecessary) 
calculated the following table for finding the diameter of wrought 
iron fly-shafts, on the principle of making the first column represent 
the number of revolutions a minute, from 1 to 87; the second 
column the reciprocal of the first ; the third coluron the th part of 
the first, called products; and the fourth a column of multipliers, 
which obviates the tedious operation of extracting the cube roots of | 
large numbers, and simplifies it by having only to have recourse to | 
multiplication and division. 

Method of Using the Table—Mule: Multiply the reciprocal of the 
number of revolutions a minute by the horse-power of the engine, and 
look in the column of products for a number answering nearest to 
the number thus found, then against this number stands, in the 
fourth column, a multiplier, by which multiply the constant number 
6°84 for the diameter required in inches. ‘Thus: Suppose an engine 
of 70-horse power, making 20 revolutions a minute, what would be 
the diameter of fly-shaft? Against 20 revolutions, in the first 
column, stands the reciprocal ‘05 in the second, which, multiplied by 
70, gives 85; then look for this number 3°5 in the third column, 
called products, against which stands 1°519 in the fourth, called 
multiplier, then the constant number 6°84 X 1519 = 10-38996 inches, 
the diameter of shaft required. Wa. Watron. 

Perseverance Ironworks, Kirkstall-road, Leeds, 

September 17th, 1863, 


&m,—The formula d = being a tedious operation 





Nevolu Revolu ° 
tions per Reciprocals, Products. Multipliers, tins per Reciprocals. Products, Multipliers, 
minute. minute, 

















ba oo Dice M/S .. 083 . 65 . 10K 
_ - Se CEI ... CE. BF 1663 
ow ~ | we 7 .. OT ., 47 .. 1695 
oS « - “4 e 48 .. 02088 ,. 4°83 1°tS7 
D a 49 “" 02011 ., 49 °° 1-69 
_ a 6 oe 50 ., 02 “ss 5 1° 
7 « ae 51. 01961 ., 91 1 
8 .. a, ee 62 ., 01923 ., 52 1- 
en oo) Oe he 53 ., ‘OLS6 5. 53 : 
10 .. a sae }f4 ,, O1852 ,, 54 

ae je oa =e ee 65 ., Owls ., 55 

aa “a eee 56 .. D185 ., 56 

13 .. ion ee ST, We ., ST 

ee a ee 58 .. @1724 .. 58 

6 oa) SO on 8S 59 ., “O1604 ,, OD 

6 4s WB. «« 3S 2 6O ., ‘01666 ., 

IT oe CHESS ., 17 Gl |, 01639 5) GL 

os. Ne 45 ee 62 °° 01613 °° 6-32 

».. Se .. 63 ., 1687 ., 63 

20 4. t a ae G4 ., “01563 ,, 6°4 

2t .. 08762 ., 21 ,, 65 ., “01533 ., 65 

3 .e OS 4 23 ., 1/66 ,, 01515 ,, 66 

Ss ., C8 « SE 67 4, 01493 .. 67 

co CEP w« FE , 68 ,.. 01471 ,, G8 

25 4. “Ut oe SS oe 69 ., “01419 ,, 69 

SS « We .  .. 70 .. VM .. 7° 

ST «Me as BE 71 .. ‘01409 ,, 71 

TS oc WE oe TS Qe 73 4. 01800 .. 73 

D.co “Cee we. SP ic x ES :.. 

SP 0s oS. 2 % .. no T4 

8 se an 75 we ee 

BE cc 3° oo oe 

Bs a Rf 

ee 78: se on ae 

35. Oe as ee 2» 

SB ce ma .. a 

ST se ss ~« 22 

ds 82 .. * gz 

ae 74/83 .. * $3 

40 .. 1587 | 4 .. oo S* 

SE <s 1t0l |S .. an’ Be 

42 .. 1614; 86 .. _ 

43 1628 | 87 .. a Oe 

44 4 1639 








An Anmovr-Piate Manvracrvrer Gorse isto PAartianent.— 
Mr. John Brown, the well-known manufactnrer of armour-plates, 


by 2,500 electors of Shefiield, soliciting him to become a candidate 
for the representation of that borough at the next election. We 
judge from the letter in which he intimates his acceptance of the 
invitation, that Mr. Brown is a moderate Liberal. ‘This “ move ” is 
stated to be directed more particularly against Mr. Roebuck. 


Tue Merrorouitan Ratway.—At the Sheriffs’ Court, Red Lion- 
square, before Mr. Under-Sheriff Burchellfind a special jury, a com- 
pensation case, * Samuel 7. the Metropolitan Railway Company,” 
occupied nearly the whole day. Mr. Lush, Q.C., Mr. Hunter, and 
Mr. Day appeared for the claimants, Messrs. Samuel, artificial flower 
makers, Charter-house-square ; and Mr. Serjeant Parry, with Mr. 
Holloway, for the company. The claim as originally proposed ex- 
ceeded £18,000, and the company had offered £2,000. The claim as 
now submitted was £7,700, and a number of witnesses were called | 
on the part of the claimants, who employed upwards of 100 hands 
in their business, It appeared that Messrs. Samuel held an unex- 
pired lease of their premises for 20 years, at £87 a year. It was 
turther provided that property in the neighbourhood had increased 
in value in consequence of the many undertakings in progress. Mr. 
Lush, in summing up the evidence, told the jury that where they 
entertained a doubt as to the compensation to be given they were 
to give the benefit of the doubt to the claimants. Mr. Serjeant Parry 
in his address to the jury, mentioned the fact that the extension line 
of the Metropolitan Railway has proved a most expensive under- 
taking, as it would cost at the rate of one million per mile. Mr. 
Under-Sheriff Burchell, in reference to the observation of Mr. Lush, | 
that the claimants were to have the benefit of any doubt existing in 
the minds of the jury, referred to a case which he had tried many 
years ago, where Mr. Serjeant Wilde appeared, and he objected to 
the course proposed, saying that if the jury could not solve the 
matter, they were to leave it out of their consideration. He men- 
tioned tis circumstance, because that learned personage afterwards | 
became Lord Chancellor of England. He (the Under-Sheriff) had | 
tried many cases of the kind, and found that they were for the jury | 
to decide. The question in this, as in other similar cases, was a fair 
compensation, and not to allow the parties to make a profit out of | 
the company. The jury retired, and after some deliberation assessed | 
the compensation at £2,250. 





BOILER EXPLOSIONS. 


Tue professional attainments of the Astronomer Royal are suffi- 
cient to entitle his expressed opinions on scientific subjects to more 
than ordinary consideration. We regret extremely that the report 
of his paper, read before the British Association, and placed by us a 
week or two ago in the hands of our readers, is so extremely meagre 
that we must for the present, perforce, receive it in the light of a 
series of assertions, rather than as something more than a theory de- 
duced from proved facts. We prefer, therefore, to suspend our 
judgment for the time, in the hope that valuable details of the expe- 
rimeuts by which Mr. Airy has arrived at his conclusions may, ere 
long, be at our dis’ 1. It is not wonderful, that, of all the re- 
markable phenomena which attend the application of the powers of 
nature to the arts, steam boiler explosions should have met with 
most attention. Their frequent occurrence, their fatal and destruc- 
tive results, and the mystery in which they are enwrapped, chained 
the attention of the philosopher almost from the first introduction of 
the steam engine; and our magazines, journals, and scientific litera- 
ture generally, for the last fifty years, have contained more absurdi- 
ties penned on this subject than on, perhaps, anything else in the 
circle of science. 

It is not our intention to weary our readers by going over oft- 
trodden ground. One theory, and one only, is gradually inaking its 
way into general acceptation. ‘I'his theory is so well expressed ina 
pamphlet on Steam Boiler Explosions,* published in 1860, that we 
simply reprint the paragraphs which contain it. Mr. Colburn attri- 
butes violent boiler explosions to— 

1. The rupture, under hardly if any more than the ordinary work- 
ing pressure of a defective portion of the shell of the boiler ; a por- 
tion not much, if at all, below the water line. 

2. The escape of the free steam from the steam chamber, and the 
consequent removal of a considerable part of the pressure upon the 
water, before its contained heat can overcome its inertia and permit 
the disengagement of additional steam. 

3. The projection of steam, combined as it necessarily must be 
with the water, with great velocity and through a greater or less 


| Space, upon the upper sides of the shell of the boiler, which is thus 


forced completely open, aud perhaps broken in pieces. 

4, The subsequent disengagement of alarge quantity of steam from 
the heated water now no longer confined within the boiler, and the 
consequent projection of the already separated parts of the boiler to 
a greater or less distance. 

When a theory is generally received as correct in the scientific 
world, we usually find many claimants for the honour of its origina- 
tion. The present is not an exceptional case, and we have gone 
with some care into a mass of conflicting evidence on the subject, 
simply with the desire that truth might be made apparent. Years 
ago we find Harshman and others contending that the violence of 
an explosion was due, indirectly, to the quantity of water contained 
in a boiler. Harshman’s theory was, however, simply absurd. He 
considered that some mysterious electrical action developed the 
“polar furces” (whatever they were?) in the water; and rejecting 
all that science said on the relations between the water contained in 
a metallic generator and electricity, floundered into a sea of doubt 
and uncertainty. Marshman was, however, an able expositor of 
the doctrines, nearly identical with his own, held by many others; 
and it is simply for that reason that we have singled him out from a 
number, ‘The first rational exposition of the causation of an explo- 
sion—properly so called, and distinct from quiet rupture—is to bo 
found in the pages of the Exarneer, in the latter part of the year 
1859. As Mr. Colburn has since identified himself with this exposi- 
tion in the pamphlet we have quoted, we feel no hesitation in attri- 
buting to him the origination of the theory—that once rupture has 
commenced above the water line “a great additional power is re- 
leased, sufficient to complete the explosion and give it all the violence 
by which such explosions are usually characterised.” ‘The ENGIneER 
theory, however, went no further at that time than stating that the 
percussive action of the large quantity of steam evolved from the 
heated water was the proximate cause of that tearing ard rending 
of the plates which usually takes place. Mr. D. K. Clark, in Febru- 
ary, 1860, followed up Mr. Colburn’s theory, and supplying the one 
item in which it was apparently defective, suggested, in a letter ad- 
dressed to the Editor of the Mechanics’ Magazine in that month, “ that 
the sudden dispersion and projection of the water against the bound- 
ing surfaces of the boiler was the great cause of the violence of the 
results.” Mr. Colburn deeming these views correct, incorporated 
them with his own theory, giving Mr. Clark, in his pampblet, full 
credit for the suggestion; indeed, republishing Mr. Clark’s letter 
from the Mechanics’ Magazine; and thus the theory at present re- 
ceived is due to Mr. Colburn in the first place, and to Mr. Clark in 
the second. 

Now, as we understand this theory, the propulsion of the water in 
masses of greater or less size against the upper plates is supposed to 
take place; and that it is to tho momentum of these masses that the 
destruction of the plates is due. If the theory is to be taken with 
this understanding, then we believe that Mr. Colburn’s theory is 
injured, perhaps, rather than benefited by the addition of Mr. 
Clark’s. Every atom ef which the water contained in the boiler 
consists, equally repels its fellows, under the action of, so to speak, 
the atmosphere of heat which pervades the mass. On the sudden 
release of pressure, we cannot conceive why one portion of the 
water would be more readily converted into steam thin another ; 
and consequently—though we can conceive the dispersion of the 
water into a very fine mist—we cannot understand its propulsion 
anywhere in masses. We have performed some experiments on very 
small boilers, with flat unstayed heads of tin plate. These heads 
were invariably blown out bodily, and every drop of water dispersed ; 
not so much in steam, as in a fine mist, which, ascending to a consi- 
derable distance, usually became absorbed by the atmosphere without 
descending again. We are strongly disposed to attribute this dis- 


| persion of the water, not to the production of interstitial steam, but 


to the direct action of the heat stored up within the water. It is by 


| no means improbable that very litde steam, so called, is really pro- 


duced in the first moment of an explosion, but it is not difficult to 
conceive that the particles of water, retained in union ouly by ex- 
ternal pressure, may on its removal be violently forced asunder to a 
short distance—-wh:n compared with the state in which they exist 
in stean—yet with a force sufficient to account for the most violent 
results ever produced. If we take Joule’s estimate of 772 foot-pounds 
as the equivalent of a unit of heat, and reflect that half a ton of coal 
is often consumed in raising the water to the working temperature, 
we can conceive the vast amount of power then stored up ready to 
be released in the thousandth part of a second. ‘This store of power 
is nothing but a store of heat ; and we know of no reason why the 
water may not be separated into the atoms of which it is composed 
with all the violence of a terrible explosion, without ary necessity 
for its conversion into true steam, 

Professor Airy states that one-eighth of the whole volume of a 


| body of water was evaporated in lowering the temperature from 


293 deg. to 212 deg. Now, if we suppose that the particles of the 
water evaporated were separated from each other to a distance, sufli- 
cient to produce an increase of volume 1,800-fold, there is nothing to 
prevent the separation of the particles composing the whole body of 
water to one-eighth of this distance with precisely the same mecha- 


| nical effort. be water thus expanded would not be true steam, yet 


the expansion wouid be the result of the entire mechanical force of 
the heat stored within the water, aud, being exerted in an inappre- 
ciable space of time, would produce the most tremendous effects. 
The case would be precisely similar if we suppose the water within 
a boiler increased in volume, say, one hundred times. We can easily 
imagine the result.— Vechanics’ Magazine. 


* “Steam Boiler Explosions,” by Zirah Coiburn, London: John 
Weale. 18.0. 





Tus Pxyevwatic Desratca.—The iron tunnel, equal in cross 
sectional area to a circle 4ft. Gin. in diameter, is now being laid — 
in Seymour-street, as a part of the line to connect the London - 
North-Western Railway with the Post-office in St. Martins-le- 


’ Grand. The rails are not cast with the pipe, as in the original tube, 
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ROUTINE VERSUS PROGRESS. 


Some people pride themselves, to use a popular phrase, on a sort 
of clockwork regularity in all their movements, professional, social, 
moral, or otherwise. ‘To them it is the philosopher's stone. If so 
much as an extra hob-nail is driven into the heel of their shoe, it is 
a downright invasion of their principles by St. Crispin, for which 
neither rhyme nor reason will serve as a counter-blast. In point of 
fact, an apology generally makes the matter worse than when let 
alone. At church or market, at home or abroad, there they are, as 
they were P eg and ever have been, and, if their Star of Destiny 
can be credited, we may safely add, or ever shall be. How unhappy 
they feel when any wicked wight takes their chair, their place at 
table, their corner of the fireside, or even by mishap places the tongs, 
or anything otherwise than it should be, in all that belongs to their 
peculiar sphere of action. Even their night-caps must be of the 
proper colour before they can sleep soundly and comfortably. And 
odd as all this may seem in print, there is something about it, too, 
which almost everybody likes in real life. It is a species of sterling 
conservatism which always passes current, although the better- 
informed tell us—and tell us plainly, too—that it is of a kindred 
character with the instinct of the lower animals, and the routine 
habits of uncivilised tribes. 

This is not saying much for the origin of routine in the outset, 
when superficially examined. The lower animals are unquestionably 
routine in their habits; and this, no doubt, arises from those habits 
being governed or controlled by instinct, and not by the more 
ennobling faculty of reason. Amongst them there is, comparatively 
speaking, no progress, when they are left to themselves in a wild or 
natural state. Many birds and quadrupeds show a great deal of 
mechanical artifice in the construction of their nests and domiciles. 
The insect world exhibit a still higher degree of ingenuity in their 
constructive mechanism; but throughout the whole the master- 
spirit of design is routive in its purely unsophisticated form. Thus, 
the ant, the bee, and the beaver, the chattering sparrow in the hedge, 
and the swallow in the corner of the window, how singularly routine 
they are in their domestic, social, and industrial economy: There 
they are, as they were last year, and as their progenitors have been 
before them from time immemorial; and if left undisturbed, their 
offspring will continue to cling to the same locality, and even 
identical corner of the window, to chirp and flutter, exemplifying 
routine in all its normal and conservative purity. 

But in artless sincerity let us plainly ask, can this be in reality 
the routine that exemplifies itself so openly in all, but more con- 
spicuously in certain circles of the genus homo than in others ? Has 
any portion of frail humanity thus fallen, never to rise above the 
level of the lower creation? And. worse than this, is there an arch- 
enemy, whose sworn policy is, and ever has been, to drag mankind 
to a lower level than the brute creation? Is this the adamantine 
chain which binds the King of Dahomey with his savage Amazons 
to the barbarous customs of his anc:stors? tbat binds the more 
gentle and civilised Hindoo to his castes ? the best half of Christen- 
dom, numerically speaking, to by-gone dreams in things temporal, 
not to mention tnose spiritual? that enters so largely into the 
governmental policy of the Royal Agricultural Society of Eugland, 
the Highland Society, &c. ? that entwines itself around the agricul- 
tural body generally, binding antiquated squires and old-fashioned 
farmers haud and foot to out-of-date rules, habits, things, and 
practices * and, in a word, that constitutes the normal anti-spirit of 
progress in all classes of society ?—that millstone which, revolving 
upon its own spindle, acts as if everything else should be moved by 
its attractive force, and thus whirl with it, subject to the same law 
of gyration! 

Granting, for the sake of argument, that such is the present rule, 
it was not so originally with man. When first created lord of the 
universe, for example, agricultural progress formed no part of his 
profession. Indeed, it may fairly be said that the contrary was the 
normal rule at the beginning, bountiful nature filling his horn with 
overflowing plenty, heaven and earth thus showering upon his de- 
voted head their united blessings in a manner that the language of 
his fallen race knows not how to express in suitable terms. ‘There 
were no steam ploughs or threshing machines in Paradise, and as 
little use for them. ‘Toil and troubles were both unknown. It was 
after the Fall that “sleep Parnassus” raised his sky-capped head 
above the ordinary level of things, and that Adam and Eve first set 
out upon the rugged journey of toilsome life, so as to rise above 
their failen state, by sewing fig-leaves together. 

Such was the first step in the race of progress, and certainly an 
ever memorable commencement it was in the new order of things— 
one that should never be forgotten by any of their posterity. 

“ Cursed is the ground for thy sake”"—we repeat, generous and 
gentle reader, “ for thy sake :” for the sentence is one of love to our 
fallen race, and not one of condign punishmeut, as too many with 
narrow and selfishly limited views of things imagine. ‘in the 
sweat of thy face shalt thou eat bread;” “ be fruitful and multiply 
and replenish the earth.” Such is, briefly, the new and Divine 
canon of industry; and those who cannot see in it the All-wise 
Hand and Omniscient Eye of One who saw the end from the begin- 
ning, and what was absolutely necessary for the very existence of 
our race, are blind to their own welfare and the best interests of 
their posterity, temporally speaking; for had the earth yielded her 
overflowing abundance without toil, cultivation, and even improve- 
ments in every branch of art, how would the few have lorded it over 
the many ? 

It would thus appear, if we are right in this brief summary, that 
something like the routine of the lower animals was, after all, the 
original rule; that to avoid the worst of all kinds of tyranny and 
oppression, social and domestic misrule, it was virtually abrogated 
or repealed, and the new industrial canon wisely instituted for the 
welfare of mankind; that what is now generally considered the 
barbarous pursuit of savage tribes, is neither more nor less than a 
blind attempt to follow the primitive or natural law, in defiance of 
the new ordination; and that the progress of science and art in all 
civilised countries is simply compliance with the latter, the Divine 
canon of industry that now exists, and under which nations, com- 
munities, and individuals can only hope to prosper in the world. 

This, too, is not all, as will appear manifest when the subject is 
more closely examined from a physiological point of view. ‘Thus, 
“thorns and thistles” are not the only consequents of the curse 
pronounced against the earth; for the health of man, under the new 
order of things, has become wholly dependent upon industrious 

bits. In other words, the exercise of both body and mind, in 
some industrial pursuit or other, is essentially necessary to the 
physical well-being of man. In point of fact, the very muscles that 
wield the pen or the implement, or that enable man to stand upon 
his feet, or that convey the morsel of food to his mouth, will not 
grow without exercise. There is thus something in the new 
economy of existence that is singularly unique and complete as a 
whole. Figuratively it may truly be said, that practice with science 
is now the universally established law to which all mankind, without 
an individual exception, must render a willing and profound 
obedience, or submit to the sad consequences of infringement. To 
eat the bread of idleness is a living impossibility, that, like the sha- 
dow of Death in the fable, treads in the footsteps of everybody, from 
the cradle to the grave. The affluent, the voluptuary, and the 
sluggard may say, “ Take thine ease;” but the richest kingdom of 
the world, and the finest landed estate in any kingdom, however 
favourably it may be situated as to latitude, will soouer or later pass 
from the fingers of its owner who thus tramples under foot the 
golden rule by which the Almighty now governs the universe. 
Some may think they were “born with a silver spoon in their 
mouth,” but it is worse than drinking poison; for the former has, 
during the untoward history of our fallen race, actually killed out- 
right many times more than the latter. It is equally at variance 
with this established law for anyone to conclude that he can employ 
another to act for him, and thus allow him to sit down in the easy 
chair himself, or that ke has got to the end of the race of progress, 
and therefore should make no further effort in the march of improve- 
ment. Both these maxims are largely acted upon; but they are 


diametrically opposed to the above golden rule, for while practice 





with science propounds the greatest subdivision of labour, it at the 
same time condemns its abnegation or subversion. 

_ In no department of industrious pursuit are these general conclu- 
sions more forcibly illustrated than in the agricultural world. Thus, 
where temperate and industrious habits are properly cultivated we 
see the greutest development, not only of physical health and 
strength, but of the intellectual faculties also, and this, too, under 
a system of management that is yet subject to great improvement. 
No doubt it must be admitted that a very large proportion of the 
inhabitants of our rural provinces do not enjoy that degree of mental 
and physical training which their healthy out-door exercise is cal- 
culated to confer upon them, owing to improper clothing, food, and 
household accommodation, to say nothing of many bad habits that 
too commonly prevail. But stronger proof than this could not be 
advanced against that direful calamity—routine; for nowhere has 
the old natural law a stronger hold upon the inclination than 
amongst landowners, tenants, and their labourers. But, on the other 
hand, there are many bright examples, if we may use the phrase in 
a physical sense, to the contrary, the highest degree of mental and 
physical health and strength being exemplified. Now what is true 
of the latter ought to be so of the former. 

Again, addressing our remarks to the progress of professional 
industry, how greatly does routine still retard the wheel of progress 
inevery subdivision of labour, in the cultivation and management of 
landed property! ‘That this arises from some misconception of the 
industrial laws by which the universe is now governed, appears 
evidently subject to a tangible demonstration ; for how many heirs- 
appareut are there to large landed estates who look upon anything 
connected with practical agriculture and the improvement of landas 
below the dignity of their status in society? All such is ostenta- 
tiously left to agents and bailiffs. If we measure their routine by 
the golden rule of practice with science, how closely does it approach 
the natural order of life pursued by savages, and all who lead a bar- 
barous and uncivilised life! On the other hand, how many plain, 
portly rustics are there who to this day conclude, as their ancestors 
did in barbarous and pagan times, that the more they can get of the 
lord of the manor, or anybody else, without the sweat of their faces, 
so much the better, and the higher they rise in the scale of what is 
thus fallaciously conceded to be refined, alias dignified, alias elevated, 
alias gentle life! Even amongst the better class of farmers, how 
many are there who, even at noonday, conclude that the less land- 
lords know about farming the better fellows they are! Again, turn- 
ing to the manufacture of implements, manures, &c., how largely 
does the spirit predominate, as if the wheel of progress should stand 
still for a little, in its ascent up-bill, until fortunes are made out of 
the little advance made yesterday! And, lastly, turning to the Royal 
Agricultural Society of England, and to the Scottish and Irish 
Reyals also, how many members are there who aver, and even pro- 
fessionally conclude, in broad daylight, that routine should rule the 
realm, and who, because they know nothing, urge that the affairs of 
the Society should be managed on the deputy principle, as their estates 
are managed by and through the instrumentality of a consulting 
chemist, consulting engineer, consulting veterinarian, consulting 
seedsman ! Now, the intelligent reader, who can examine the dignity 
of his profession from a scientific and practical point of view, wiil 
readily perceive bow largely routine predominates in all this—how 
closely it tallies with the old natural system! But how antagonisti- 
cally adverse is it to the new canon of industry, by which all men, 
gentle and simple, must earn their bread? On the part of the Royal 
Agricultural Society, whose function is progress, it is, to speak in the 
mildest terms, a long way out of date, if not unpardonable ; for every 
step they, as an agricultural body, take is a discovery. Now, such 
being the plain matter of fact, what can be more ridiculously absurd 
as a question of science, or unpardonably routine as a problem in 
practice, than for a landlord to preside ata weekly or monthly 
council meeting, wheu a subject is being discussed of which he 
knows, comparatively speaking, nothing? so that discoveries, either 
newly made or in embryo, as it were, must of necessity be handed 
over very courteously and ceremoniously, it is true, to be disposed of 
by the deputy professicnals who have the discovery to make before 
they can say aught practical upon the matter, It is certainly high 
time the old pitchers were at the bottom of the well, including rope 
and all that belongs to the antiquated system ; for so long as agricul- 
tural societies thus conduct their affairs professionally, it can hardly 
be otherwise concluded by the general public that “ the greatest 
blockhead imagiuable is fit fora farmer:” than which nothing can be 
more gratuitous and further from truth. ‘The conspicuous fact, that 
there,is only a very small percentage of the members of both branches 
of the Legislature who are qualified to preside at an agricultural 
meeting, where any practical and scientitic topic is being discussed, 
is humbling proof to the contrary ; for it shows in the most con- 
vincing mauuer that only a few are intellectually qualified to rise to 
the elevated level uf agricultural science, while a deep-rooted prone- 
ness exists in the many to follow the antiquated rule of routine. — 
Mark Lane Express. 





THE RATIONALE AND PRACTICE 
PERMANENT WAY. 
(From the Record of Modern Engmeering.) 


In the olden time, in New York, ero steam was on the ocean, a 
Broadway boarding-house proprietor reckoned a permanent boarder 
at a dollar per diem, and calculated a transient at two and a half, 

Very similar to this is the case of railway proprietors, who get 
transient way from the contractor, after bargaining for permanent 
way at too low a price, the only thing permauent about it being the 
permanent expense. In fact, it is merely a piece of trade nomencla- 
ture to distinguish it from the temporary way, which the contractor 
takes away with him when he has made the line, leaving in its stead 
occasionally something even less efficient, having regard to the work 
to be done. 

At the outset, contractors’ way was very much what it is still— 
flat-bottomed rails, or rails in chairs, laid on cross timbers, in the 
form of a primitive ladder. Scofling at this, the early engineers 
devised a system of what was grandly called “ Permanent Way,” 
the timber being replaced by large blocks of stone ; but this proving 
less permanent than the temporary, it was abandoned, and the 
latter reigned in its stead. 

Why did the stone blocks fail? First, because they had an in- 
suflicient amount of bearing area for tieir height and weight. 
Secondly, because they had no tie across to keep the gauge, or efli- 
cient longitudinal tie in the rail fastening to prevent fore-and-aft 
movement. ‘Thirdly, because their effect was that of huge anvil 
blocks, 3 ewt. each, giving effect to all blows on the rail in the form 
of destruction. Fourthly, because the attachment of the rail to the 
chair was a bad fit, aud subject to get loose, producing what 
mechanics call * knock”—an untailing source of progressive destruc- 
tion, as all persons know who have the care of steam engines. “For 
want of a nail the shoe was lost; for want of a shoe the horse was 
lost,” and soon, So, for want of a fit and a fastening, the rail got 
loose as the stone block subsided unevenly on its base of clay or 
balJast, and then came the succession of blows with every wihieel, 
like the action of a forge tilt-hammer. 

The fallacy in all this was the assumption that the stone block 
bedded only by the bumping force of men, equivalent to the “ three- 
man beetle ” of Sir Joba Falstaff, was a fixed and immovable base. 
to make the base immovable, the stones should have been built 
together into a wall, with a foundation of concrete, and this, sup- 
posing no subsidence below, would still be the best preparation for a 
railway of large and heavy tratlic. 

But the isulated stoves lay on an infirm and rocking base. Two 
holes, drilled half through, were filled with oak trenails ljin. in 
diameter. The stone, trimmed down to a surface, received the cast 
iron chair, which was fastened to it by two iron spikes driven into 
the plugs, and the rail was fastened into the chair by a wedge of 
wood, with a minimum of bearing area. Thus the continuance of 
the rail in position depended wholly upon the ition of the stone 
block. I the block sunk vertically under the bending rail, the 
elastic reaction would suspend the block. If the block sunk laterally 
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the elastic action would recover it from its distorted position, as each 
wheel left it in succession. This process repeated, gradually caused 
the spikes to become loose pistons, working up and down in the oak 
plugs, or permanently drew them, so that rail and chair were in the 
very best position to produce successive blows. The old blocks still 
exist amongst the debris of railways, showing the excavations on 
their surfaces, “jumped ” out by the chairs to depths varying from 
half an inch to an inch and a half, according to the hardness of the 
stone. 

There was a lack of mechanical instinct and perception in the 
engineers who followed each other, like sheep, in laying down so 
impossible a system. Nature, who never permits with impunity any 
departure from her laws, corrected the evil; the faulty system would 
not work in practice, the stone blocks were removed, and wood again 
reigned. The blocks were misused! 

“ But,” say the sticklers for timber, “ the experiment was fairly 
and fully carried out by Jesse Hartley, who built a pair of solid 
granite walls, and laid rails on them, and that they failed, not from 
sudsidence, but from rigidity.” 

We have a great respect for the memory of Jesse Hartley, as a man 
who knew his ownmind and followed its bent; but, nevertheless, he 
did not try the experiment fully or fairly. He omitted one important 
element, a motionless fit. The wheels jumped on the rails, and the 
rails jumped on the granite and crushed, and the chairs were frac- 
tured, and all went to ruin. 

Reasoning from this and other similar facts, railway engineers 
have got into a habit of decrying rigidity. Robert Stephenson once 
iliustrated this at a meeting ef the Civil Engineers’ Institution, by 
describing a piece of line in what are called the Camden Town 
Tunnels of the London and North-Western Railway, a solid cutting 
where the ballast lay superincumbent on the clay, without the access 
of water. The rails, apparently unaccountably, got rapidly des- 
troyed in this position after being some time in use, Various reasons 
were assigned for it; but at last the sleepers were taken up, and the 
ballast below was found hard asa solid rock. It was dug up and 
made loose, and the evil was remedied. 

It is well known that the pleasantest travelling per rail is over a 
newly laid line, with plenty of ballast, in which the sleepers lie soft 
and fairly bedded, while rails, chairs, and joints are all firm. This 
is said to be elastic, but is a misnomer. There is no elasticity in 
sand or ballast, it is simply plastic; and when it isso rammed to- 
gether that it fits the sleepers throughout, it becomes as a solid rock 
or block of stone, with the difference that the chairs rest on five 
inches of timber instead of directly on to the stone, as in the primi- 
tive method. The timber serves also to dull the ringing sound 
between the wheel and rail, which usually takes place when iron 
sleepers are used in direct contact witb the rail. 

Cast iron sleepers, badly fitted, are neither better nor worse than 
the old stone blocks, per se; but they may be made better or worse 
by having a better or worse form given to them to maintain their 
position in the ballast, and cast iron is a material affording a better 
scope for good form than stone does. 

The name “sleepers,” taken from the house builder’s vocabulary, 
means a large scantling of timber that “ sleeps,” or is immovable in 
the position assigned to it. The timber under a wall or floor fulfils 
this condition; but the sleepers on railways rarely sleep atall, unless 
during the intervals of trains, and even then it will be mostly found 
ti.at they are partially separated from the rails, and rise and fall with 
them, and that they rock fore and aft with the action of the wheels. 

The elevation from the bottom of the sleeper to the top of the ratl is 
twelve inches. The width of the sleeper on the ballast is only ten, 
and the width of the packing cannot well be more than eight, so that 
there is, practically, an elevation of twelve inches toa height of eigh:; 
and the only thing to prevent this base from working fore and aft the 
framing, as it were, to the rail—is the chair and ineflicient wood key, 
which grinds away its surface aud gets loose. As the sleepers rock 
fore and aft, an open chanuel is formed on each side iv the ballast, to 
admit water to the base, and churn up mud aud dirt in the form 
called © slurry,” leaving the washed gravel with a concrete surface. 
The sleeper beds in rainy weather are practically mud pits, with 
stone bottoms, . 

Men are employed to keep permanent way in order, «.e, to restore 
its level when sunk by lifting the sleepers and packing ballast 
beneath them, ie. they ram below the sleeper certain pyramidal 
hillucks in detached portions, which the trains gradually level by 
compression. It is a process which would be called by builders 
“underpinning,” and very skilfully it isdone; but there is little 
more then half the sleeper area which takes a real bearing on the 
ballast. The middle portion is not packed at all, lest it should rock 
end for end, and spring at the mid length. ‘I'o be in any way efli- 
cient, as at present used, the scantling of the sleepers should be at 
least 12in. X 12in. instead of 10in. X din., to give them a chance of 
sleeping instead of dancing. 

But thece is a great disadvantage in having the bearing of the 
sleeper far below the surface of the ballast. In order to pack the 
sleepers to restore the level it is necessary to “ open out,” ie. get to 
the lower bearing to“ pack.” In bad weather thisis scarcely possible, as 
it would be making the permanent way a series of sleeper ponds, and 
then coveriug the surface with absorbent ballast, like a garden-bed 
of soft and porous material, 

T'wo classes of rails are used on the transverse sleepers—the 
double head, used in chairs, intended to reverse when worn on the 
top surface, and the foot, or contractor's rail, fastened direct to the 
sleepers without chairs. One important element in a rail is depth 
to resist flexure, and in proportion to the depth the breadth of base 
should increase, to prevent overturning. An ordinary double-head 
rail and chair rise 7in. above the sleeper, and the spread of the chair 
varies from 12in. to 14in. or above double the height. The foot 
rail in America, when cross sleepers are used very close together, 
is usually from 3in. to 3jin. in height, and 4in. in breadth of foot. 
The English foot rail was about 4in. high and 4in. wide in bace, and 
being found vertically weak, has increased to bin., with a base of 
Giv., at a time when the destruction of the double-head rail in 
chairs was found so great under the heavy engines as to make 
reversal impracticable ; but when efficiently made to prevent the 
foot from bending, or the rail from oversetting, the cost of the 
single-head became great. And the fastenings, mere spikes, driven 
in at the edges, with a lip over them, are also ineflicient to keep the 
rail firm. And if holes be pierced through the lower rib, the rail is 
weakened and apt to “kink.” ‘The advantages of the foot rail are, 
that it is laterally stiff, and not being in contact with an iron bearing 
surface itis less 1 alle to become crystalline under the blows of the 
wheels, as do the rails used in chairs: a defect so prevalent that the 
Government officers discountenance the practice of reversal, and in 
case of a broken rail, usually inquire first—“ if it has been reversed?” 
ic., in case of the breakage being followed by a result of killing or 
wounding any une not belonging to the company. ‘ 

The earliest rails of wrought iron, aingle-headed and fish-bellied, 
were 35 1b. per yard. The tish-bellying was a remarkable result of 
fullowing existing practice, as sheep do in narrow passages, the 
bell-wether setting the type of the leaping spot. The earliest rails 
were of cast iron in 3ft. lengths. They were, in fact, short girders 
stretching from six points or piers, and were made fish-bellied just 
as furnace bars and drain gratings are. When the wrought iron 
succeeded the cast, they were made continuous fish-bellies from 
sleeper to sleeper, or block to block, on the assumption that the 
blocks were fixed piers or unyielding supports. When the fallacy of 
this assumption was made clear in locomu.ive practice, the fallasy of 
the fish-beilied practice disappeared with it. Engines increased in 
weight, and rails increased in weight, first 56 Ib, then 
60; 65 was, for a long time, the standard, then 70, and 
then 75. One assumed authority was accustomed on all 
occasions to issue his dictum—“ with a good 75 Ib. rail, a 28 Ib. 
chair, and plenty of cross sleepers, it is difficult to make a 
bad permanent way. But practice belied the dictum, and rails crept 
up to 851b., and, as a maximum, to 92 lb.; chairs, which began at 
141b. each, have gradually grown to 421b.; aud sleepers, which 
were 8in. and 9}in. round, have now become timber 9ft. long, 10in. 

wide, and 5in. deep, as a standard, and a very inefficient one, 


(To be continued.) 
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Tats mode of cleaning casks is the invention of T’. L. Jacobs, of 
Burton-on-Trent, and consists in filling, or nearly filling, the casks 
with water, and then introducing steam or air under pressure into 
the water, so that the latter may be put in a state of ebullition. In 
carrying out the invention it is preferred to use steam, as it heats 
the water, and materially assists in cleansing the casks; but air 
under pressure may be employed in place of, or in addition to, the 
steam, 

The apparatus employed for the purpose, when steam is used, 
consists mainly of a steam boiler, to which is adapted one of two 
pipes provided with stop-cocks for the purpose of controlling the 
supply of steam. ‘I'o the end of one of the pipes is connected (by a 
flexible joint) another pipe, which is perforated with holes; and 
this perforated part is inserted through the bung-hole, or other 
opening in the cask, and is plunged into the water contained therein, 
so that tho steam, when issuing under pressure from the perforations 
in the tube, may bubble up in the water, and set the latter in a state 
of ebullition. 

The arrangement of apparatus preferred for the purpose is shown 
in Fig. 1, which represents the arrangement of pipes for conveying 
steam and water to the cask; Fig. 2, an end view, and Fig. 3, a side 
view, of acask prepared and strengthened by proper bracings to 
undergo the cleansivg operation. One of the pipes (shown in Fig. 1) 
is connected with a steam boiler, and the other to a water vessel, 
neither of which are shown. 

a, a, is the steam pipe, which may be connected with any ordinary 
stoam generator; bis the water pipe (either for hot or cold), and is 
connected with a suitable tank or reservoir. On the steam pipe a is 
affixed a series of couplings c, c, and on the water pipe 6 are affixed 
similar couplings d,d. ‘The two pipes aand bare provided with 
stop-cocks e, e, and are connected to the 'I’-piece f, so that steam or 
water may be conveyed to the telescope union or flexible joint g. 
As each pipe is supplied with a stop-cock, both steam and water 
may be simultaneously supplied to the cask under operation, and 
mixed in any proportion at the junction or T-piece. ‘I'he telescope 
sliding or flexible pipe gis inserted into the bung-hole, or other 
opening in the cask, as shown in the sectional view, Fig. 4, or where 
the union joint g is alone u-ed, as shown in Fig. 4*, and this open- 
ing may be rendered tight, if necessary, at any time, by means of a 
conical plug 4, or by means of a conical collar and weight h*, as 
shown in the detached sectional view, Fig. 5. Through the tele- 
scope sliding pipe water or steam is admitted at pleasure from the 
pipes aand 6, 

n operating with the apparatus, first fill, or partly fill, with water 
the casx, and when it is thus charged close the stop-cock on the 
water pipe, aud turn on the steam through the other pipe; this will 
set the water in ebullition at 212 deg. Fah., so that by con- 
tinual boiling for a given time all feculent matter that may be 
attached to the internal surface of the cask is boiled out; but in 
order to bring out from the pores of the wood the acetous or putrid 
deposit that may have been absorbed therein, and which it is of 
the greatest importance to remove, the bung-hole is made steam- 
tight, by means of the arrangement shown at Fig. 5. A pressure 
of steam equal to the exigency of the case may then be put on, 
and this will have the effect of thorougbly taking out or expelling 
all the deleterious matter that may have been absorbed in the wood, 
so that the cask may then be effectually cleansed by simply washing 
it out with clean water. 

In order to prevent the cask, when under operation, from expand- 
ing or giving way, either longitudinally or transversely, from the 
pressure of the steam, it is braced together and strengthened longi- 
tudinally by means of rods and bars i, i, and cross pieces j, 7, which 
are secured in place either with screws or by means of wedges &, as 
shown. These cross — are secured to circular blocks n, », which 
fit against the ends of the cask between the chines, and will there- 
fore prevent the ends from being forced out by the pressure of the 
steam. In order to strengtnen the cask transversely, circular 
clips /, J, constructed in two halves, are made to encircle the cask 
externally, and to clasp it firmly round its circumference by screw- 
ing up the clip screw m. By this means the cask is prevented from 
expanding or giving way in either direction, and any reasonable 
pressure of steam may be kept up therein that may be required. 

When the casks are very foul they are submitted to a preliminar 
cleansing operation, in which pulverised charcoal, combined wit 
some mineral acid greatly diluted with water, is introduced into the 
water, When the water has been kept in a state of ebullition for 
some time by means of the apparatus above described, the foul water 
is drawn off, and, clean water having been introduced, the operation 
is — A little salt may also be used in the water to prevent 
acidity. 





—————— 





Mr. Hvucs Tayior.—Mr. Hugh Taylor was born at Newburn, a 
small village on the north side of the ‘l'yne, about seven miles west 
of Newcastle. During the time of the wars between the Scots and 
the English Newburn was a place of some importance, and on more 
than one occasion the scene of sanguinary encounters. It is now a 
quiet village at the extreme end of the navigable waters cf the 
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Tyne. Its inhabitants are chiefly men engaged in agricultural 
pursuits, pitmen belonging to the neighbouring collieries, and 
mechanics employed at Messrs. John Spencer and Son’s steel-works 
—the only manufacture in the place. The Taylor family have for 
many years been connected with Newburn as farmers and agents of 
the base of Northumberland, to whom all the land in and around 
the village belongs. Mr. Taylor was, when a young man, engaged 
at Walbottle Colliery. It was there that ho got his first knowledge 
of mining engineering. He afterwards held other situations as 
viewer to different collieries in this district, but the most important 
appointment he obtained in connection with colliery management 
was that of chief mining engineer to the Duke of Northumber- 
land. For some years he discharged the duties of this respon- 
sible office. He was afterwards appointed one of the Commis- 
sioners for the duke’s estates. The late Mr. Tom John Taylor, the 
nephew of Mr. Hugh ‘l'aylor, succeeded him in his situation of 
mining engineer. Uponthedeath of Mr. T. John Taylor, in 1861, 
that gentleman’s brother, Mr. John Taylor, of Earsdon, received the 
appointment. In the management of his vast estates the late Duke 
> Northumberland followed a rather antiquated plan. He had three 
chief commissioners for his land, besides an engineer for his mines. 
Under the thres land commissioners (who had each a distinct part of 
the property under their control) there were a large number of bailiffs 
—men who had a limited amount of authority over a certain number 
of farms. The salaries of these under-agents were small, but, with 
a view of compensating them for their attention to the interests of 
the estate, they each had a “cheap farm.” This divided, cumbrous, 
and complicated system of management was productive of much con- 
fusion, and could not be carried on without great expense. When 
the present duke succeeded to the estates he made a complete revolu- 
tion in the mode of managing the property. The pian of having 
three commissioners was abolished, aud one was appointed with 
absolute and undivided authority over the entire estate. ‘Thesystem 
of a large number of irresponsible bailiffs was also abolished, aud a 
smaller number of agents were appointed, with greater authority aud 
better salaries. Mr. Hugh Taylor was the gentleman fixed upon by 
the duke for the office of chief commissioner, which place he still 
holds. Under his able and intelligent direction the property of his 
Grace has greatly increased in value. The land has been drained, 
and the houses of the tenant farmers have been much improved, 
Alnwick Castle has been restored in a superb style, lifeboats have 
been placed upon the coast, churches and schools have been built in 
numerous places between the ‘'yne and the ‘I'weed, aud a noble 
Sailors’ Home has been erected at North Shields. Therg is no doubt 
but that to the intelligent generosity of the present duke the people 
of Northumberland are chiefly indebted for these improvements. 
It is, however, only fair to say that Mr. Taylor has been a 
warm supporter of the benevolent projects of bis noble em- 
ployer, and that they have all been carried out under his direction. 

r. Taylor is largely interested in the coal trade, and holds shares 
in the Holywell, Ryhope, and Haswell collieries. Upou the resigna- 
tion of the late Mr. William Brandling he was elected chairman of 
the Coal Trade Association of Northumberland and Durham. His 
long and varied experience, added to his natural capaci’ y for business 
and general intelligence, has made him one of the greatest autho- 
rities on all matters connected with the coal trade in the North of 
England. In 1829 he gave evidence before a select committee of the 
House of Lords, in which he said he estimated the duration of the 
northern coal field at 1,727 years. The estimate has been generally 
adopted by the different writers on the coal trade as correct; but it 
is only fair to say that the calculation of Mr. Taylor was based upon 
the annual consumption of coals thirty-four years ago, which was 
only 3,500,000 tons. At the present time, however, the con- 
sumption is above 17,000,000 tons per annum. In October, 1850, a 
public dinner was given to him, in the Assembly Rooms, New- 
castle, by a number of the coal-owners in Northumberland and Dur- 
ham, in recognition of his valuable services as chairman of the Coal 
Trade Association. Mr. M. Bell, then member for South Northum- 
berland, presided, and, speaking of Mr. Taylor, he said, * There was 
no man in the two counties more thoroughly conversant with the 
coal trade, in all its bearings, than he. No man could have attended 
the meetings of the trade without perceiving the ability with which 
Mr. Taylor entered into explanations and the readiness with which 
he answered the most difficult and complicated questions. There 
was that modest demeanour about him which could not fail to attach 
every one—there was that open ingenuousness and candourabout him 
which must win the confidence of every man. So loug as honour, 
integrity, and honesty was held in any estimation in the world, so 
long would the name of Hugh Taylor be entitled to respect” The 
sentiments thus warmly expressed by Mr. Bell are neither hyperbole 
nor metaphor, but the sincere feelings entertained by all who know 
Mr. Taylor. He is now verging on seventy years of age, but 
still strong and active. He has never married.— Newcastle Chronicle. 


Traction Encines —One of Messrs. Aveling and Porter's engines, 
built for Richard Hartmann, the eminent locomotive engineer of 
Chemnitz, Saxony, was lately tried at Rochester, and drew 26} tons 
in addition to its own weight up a long incline of 1 in 12. 





BristoL AND West oF EncLanp Ratpway Wacon Company.—An 
extraordinary general meeting of the shareholders of this company 
was held at the Commercial Rooms, Bristol, on Tuesday, Mr. J. 
Perry in the chair. The chairman explained that the meeting had 
been called for the purpose of increasing the capital from £100,000 
to £200,000, and also to confirm an agreement which the directors 
had made with the promoters of the new company. The directors 
thought it would be better to make arrangements with the new com- 
pany than have an opposition establishment. It was then unari- 
mously agreed that the capital should be increased to £200,000 by the 
issue of 10,000 new shares of £10 each. Resolutions were pad 
that three thousand shares should be issued pro rata amongst the ex- 
isting shareholders, and that three thousand shares should be issued 
at a premium of £1 each to the promoters of the new company, on 
condition that they should first introduce business to the extent of 
£30,000. The remaining four thousand shares are to be issued as 
the directors think fit. It was also agreed that the directors should 
be empowered to take a yard and premises at Swansea, or some other 
sine palin in South Wales, and that the name of the company 
should in future be “ The Bristol and South Wales Railway Wagon 
Company (Limited).”—Colliery Guardian. 

A New Batioon.—The New York — describe the experiment 
made by a Mr. Solomon Andrews, of New Jersey, with a new ma- 
chine. Its form is that of three cigars pointed at both ends, secured 
together at their longitudinal equators, covered by a net, and sup- 
porting by one hundred and twenty cordsacar sixteen feet below un- 
deritscentre. The car is twelve feetlong, made of basket work, and is 
sixteen inches wide atthe bottom. ‘The @rostat, or cylindroids, are 
made of varnished linen, like ordinary balloons. On Friday, the 4th 
instant, he made his last experiment, and demonstrated to an 
admiring crowd the possibility of going against the wind, and of 
guiding her in any and every direction with a small rudder having 
only seventeen square feet of surface. After a few short flights, 
to satisfy himself and afew friends that all was right, and that she 
would do all he had contemplated, he set her off in a spiral course 
upward, she going at the rate of not less than 120 miles per hour, 
and describing circles in the air of more than 1} miles in circum- 
ference. She made twenty revolutions before she entered the upper 
strata of clouds and was lost to view. She passed through the first 
strata of dense white clouds, about two miles high, scattering them as 
she entered in all directions. In her upward flight could be distinctly 
seen her rapid movement in a contrary direction to the moving 
clouds, and as she came before the wind passing by them with great 
celerity. As she was distinctly seen thus to move, both below and 
above the clouds on the clear blue sky at five o’clock, p.m., with 
the sun shining clear upon her, there could be no mistake or optical 
delusion to the beholder. 

Routine Post-Orrices vor THE Ratt.—The latest novelties on the 
South- Western line are the improved rolling post-offices. ‘hey 
are superior large passenger carriages in point of size and work- 
manship, and they are fitted up with letter boxes, stamping benches, 
writing desks, movable seats, and brilliant swinging lamps. The 
ends are padded to prevent injury to the clerks and sorters in case 
of a collision. The ends open. and platforms let down to effect a 
communication between two offices. Letters aud newspapers be- 
tween the times of posting and delivery have to be examined, 
charged with postage if necessary, recorded if registered, sorted, 
counted, and placed in bags; but owing to the vast amount of 
correspondence there is not room in the ordinary post-office for 
such operations. On the South-Western line, between Loudon and 
Weymouth, there are about twenty post towns. Formerly, when a 
mail train started from Waterlovo Station, it had a bag for each of 
those towns, and one of these was dropped, and bags for all suc- 
ceeding post towns taken in at each station, so that by the time the 
train was half way on its journey there was an accumulation of a 
hundred bags or so in the train. The rolling post-offices do away 
with this accumulation. Each post town sends but one bag to the 
train, and the correspondence for the next post town is picked out 
of this bag by the time the train reaches the station. It is not even 
necessary now to stop at each station for postal purposes, for 
apparatus has been invented by which a bag can be dropped, and 
another taken in, while the train is in rapid motion.— Daily News. 


Tae Orrawa CanaL.—A correspondent of the Daily News says :— 
“ This scheme is one of immense importance to the future interests 
of England. It is intimately connected with a question which is far 
more serious than all the political problems that have ever been 
mooted—the question of the supply of bread to every household in 
Great Britain. We import, on au average, four million quarters of 
wheat every year; our population is increasing at the rate of one 
million every five years; and we are every day becoming more 
dependent on the supply of foreign corn. If he who makes two 
blades of grass grow where only one grew before is a benefactor to 
his country, then he who enables us to import two quarters of wheat 
for the price which one has cost hitherto is no less a benefactor. In 
the year 1861 we imported nearly seven million quarters of 
wheat, and upwards of six million hundredweights of wheat- 
meal. Of this immense supply, the United States (that is 
those of them which are corn producing — Michigan, Wis- 
consin, Illinois, Indiana, and Ohiv) furnished two and a half 
million quarters of wheat, aud three and three-quarter million 
hundredweights of wheat-meal. Thus one-third of the wheat, and 
more than oue-half of the wheat-meal, imported by us from all parts, 
came from the Western States of America. We learn that ouly 
one-teuth of the arable surface of those states is under cultivation. 
Their entire area is larger than that of France, aud more than double 
that of the British Isles. Their fertility is unrivalled; their 
development has been rapid beyoud all precedent; and all that is 
wanting to ensure their permanent prosperity, and to secure us 
from all fear of famine, is a direct water communication with 
Liverpool. The route now travelled by the corn in its transit is so 
circuitous, so impeded by obstacles necessitating transhipment, that 
the freight amounts to 100 per cent. of thecost of the corn at its point 
of departure. In other words, every £100 worth of corn shipped 
at Chicago costs £150 to bring it to Liverpool. In this way, of 
the twelve and a half millions paid in 1861 by England for Ame- 
rican corn and meal, seven and a half millions were paid for 
carriage. Nor is this wonderful when we consider the present 
route. The vessel starts from Chicago (Ulinois), which is situated 
almost at the lowest extremity of Lake Michigan, and is twelve 
degrees below the parallel of Liverpool. It first ascends due north, 
through five degrees of latitude, the entire length of Lake Michigan; 
then, describing a circuit of 10 miles, it descends due south through 
the same five degrees of latitude. Afterwards, running in a nortn- 
easterly direction for 200 miles, it passes through the Erie Canal to 
the river Hudson, and then, turning south for the last time, it 
descends to New York. During this circuitous journey of 1,300 
miles it has twice travelled north, twice south, twic? east, and has 
been twice transhipped. The corn is iutended for British con- 
sumption, and for 9U0 miles it has passed along British coasts; 
it then turns off into the territory of the United States, and 
is shipped for England in the port of New York. It is from these 
causes that the freight of wheat amounts to one-half its price; of 
flour to one-third; and of Indian corn to seven-eighths. Such are 
the difficulties of the present route. Let us now examine the 
advantages of the one projected iu place of it, A cursory glance at 
the map will show that if a passage could be found from the upper 
part of Lake Huron into the St. Lawreuce, near Montreal, we 
should get rid of the tedious aud dangerous voyage through Lakes 
Huron, Erie, and Ontario. In fact, astrai,ht line from the north of 
Lake Huron to Montreal would form tue chord of the are which 
runs through the lakes; the chord being about 600 miles In length, 
aud the arc 1,000 miles. This chord represeuts the line of the pro- 
posed canal. But it is by no means necessary to excavate all this 
distance. The hand of man is required on a very small portion of 
it; nature has prepared the rest. We are assured that the cost 0 
transportation would be reduced 10s. per quarter. Instead of our 
paying seven and a half millions for freight in 1861, we should only 
have had to pay two millions if this canal had been constructed ; the 
difference during that one year would have paid all the expenses. 
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THE NATURE OF HEAT. 


Ovr knowledge of the principles which determine the 
economical working of steam is dependent, in a measure, 
upon a proper understanding of the true nature of heat 
itself. Everything thet is material of steam, to wit, the 
oxygen and hydrogen of which it is composed, is perfectly 
inert; its expansive force being due to heat alone. 
Adopting the now commonly received view of the atomic 
constitution of matter, it is not supposed that the atoms of 
water are themselves changed in its conversion into steam, 
but, merely, that they are separated to a greater distance 
from each other, the separating force being that of heat. 
As it is heat which holds them apart, it would be more 
correct to say that the pressure or elastic force of steam is 
the pressure of heat. ‘The laws governing the elasticity of 
steam are, therefore, the laws of heat, and these laws 
would be better understood, and more readily admitted, if 
we could come to a clear understanding of the nature of 
heat. It was an idea entertained by Galileo, and by Lord 
Bacon, that heat consists in the motion of the ultimate 
particles of matter. Rumford and Davy also took this 
view, and it has lately been the fashion to speak of 
molecular motion as if it were a demonstrated fact. 
Professor ‘Tyndall so refers to it, and Sir William 
Amnstrong, in his opening address delivered at the last 
meeting otf the British Association, declared that heat is 
motion. Now, it has never been more than a presumption 
that heat is motion, nor has the precise mode cf molecular 
motion ever been described. Mr. Herapath, we believe, 
held that the atoms of gases move about in every possible 
direction. So far, however, as heat may be supposed to 
consist in motion the atoms of a gas cannot form any 
exception to those of a liquid or a solid, for all matter has 
some heat, and, therefore, upon this hypothesis it should 
havesome motion. Some theorists have assumed that the 
atoms of matter are constantly vibrating to and fro, while 
others have inclined to the view of circular or orbital 
motion. Another class of theorists have imagined that the 
atoms of matter are surrounded by “ elastic atmospheres,” 
and that these are constantly whirling while the atoms 
themselves are at rest. It is not stated, however, of what 
these atmospheres are composed, and it is difficult to form 
any notion of them apart from the material atoms them- 
selves. For those who adopt the view of whirling elastic 
atmospheres, or “ molecular vortices,” expressly reject the 
notion of substantial heat or caloric. ‘The atmos- 
pheres are, of course, wholly imaginary, although the 
force of heat is actual and unmistakable. It is 
alleged that precise numerical expressions of the 
specific heats of gases were correctly predicied upon the 
hypothesis of molecular vortices, and that, therefore, as a 
hypothesis, it has served a purpose which entitles it to 
acceptance. But how can a hypothesis be accepted as 


correct when no explanation is given, or even attempted, of | 


the very thing assumed, to wit, the material character of 
an “elastic atmosphere” surrounding an atom? Any 
deductions from such a hypothesis are equivalent, simply, 
to those which would attend the supposition of a repulsive 
Jorce, pure and absolute, investing the same atom. ‘There 
are innumerable difficulties attending the consideration of 
every assumption of motion among material atoms, and 
these difficulties are such as to operate most effectively 
against the formation or reception of clear and intelligible 
ideas respecting heat and its action upon matter. Not even 
the agreement of the result of a particular line of mathe- 
matical inquiry with an ascertained fact is sufficient to 
establish the existence of a form or motion of matter of 
which no adequate explanation can be given in plain 
English words. All that we know of heat is that it acts 
asa force, and in the case of the forces of gravitation, 
cohesion, and chemical affinity, we neither assume that 
they consist of matter, nor that they are the result of 
molecular motion of any kind other than that attending the 
approach of particles or bodies attracted straight towards 
each other, a motion which ceases at the moment when the 
particles or bodies cannot approach nearer to each other. 
A work upon the nature and mode of action of heat * 








* An Inquiry into the Nature of Heat, and into its Mode of 
Action in the Phenomena of Combustion, Vaporisation, &. By 
Zerah Colburn. E.and F. Spon, Bucklersbury. 


| just appeared, in which the hypothesis that heat consists of 
molecular motion is examined at some length. Various 
modes of motion are assumed for the purpose of argument, 
and the improbability of each is shown. It has been 
common to say that when a falling body strikes, its visible 
motion is converted into molecular motion, and that the 
sensible heat which the body acquires on striking 
is the evidence of this motion. It is assumed 
in the work in question, that for the purpose of 
analysis, an atom may serve in place of a tangible 
mass of matter. Let, therefore, an atom of lead 
fall in vacuo 100ft. upon a blockof iron. Leaving out of 
consideration the slight motion imparted to the particles of 
the iron, and confining our attention to the lead, we may 
suppose the atom to rebound 100ft., again falling and again 
rebounding, and so on, ad infinitum. Now, if this motion 
be supposed to be heat, what becomes of it if, at the 
instant when the atom, having rebounded to its greatest 
height, is about to fall, it be caught by a support suddenly 
thrust under it? The motion and the assumed heat are 
exhausted, yet no one can doubt that the temperature of 
the atom would be the same as at the moment of striking 
at the bottom of its fall. The experiment of agitating 
water by a paddle-wheel, and thus heating it in the 
manner adopted by Dr. Joule in ascertaining the me- 
chanical equivalent of heat, may be also considered. ‘The 
assumed molecular motion of the particles of the water 
would be increased by the motion imparted by the paddle. 
This increase is assumed to correspond to, and, in fact, to 
constitute, the increase of temperature. Now, to exactly 
determine the effect of agitation, it would be necessary to 
know the initial rate of motion; but whatever the result 
might be, the effect of each increment of motion can be as 
weil traced by supposing the particles of the water to be 
absolutely at rest before the paddle-wheel begins to 
work. Let the floats move with a velocity of lft. per 
second, and let the motion of the first float be communi- 
cated to a series of particles at rest. They will, we must 
suppose, strike the particles next them and rebound, the 
rebound being inversely proportional to the square of the 
velocity communicated to the neighbouring particles. IY, 
however, the particles be thrown together against an 
unyielding surface they should rebound with the fall 
velocity imparted by the paddle. Now it will be seen that, 
if the rebounding particles can, as they return, be struck by 
the next following paddle, their velocity should be doubled, 
and on the next blow trebled, and so one in an arithme- 
tical ratio. But the uniform velocity of the paddle is 
determined by the uniform descent of a weight, and equal 
amounts of power being expended, equal quantities of heat 
should be generated by equal desceuts, say, of 1ft. of the 
weight. The acquisition of equal increments of motion, at 
each blow of the paddle, would, of course, represent, upon 
the assumed motion of heat, an increase of foice in the 
moving particles corresponding to the squares of each suc- 
cessively acquired velocity. 

It would be tedious, here to examine all of the many 
conditions under which molecular motion may be supposed. 
But there is good reason for believing that, however con- 
sidered, the assumption that heat is motion would be found 
untenable. ‘The tact that heat may be attended with 
motion when it is in course of transmission from particle 
to particle, these being alternately attracted and repelled, 
as in the transmission of electricity, is not to be mistaken 
for the assumption that heat is, in itself, motion in all 
bodies having a uniform temperature, or rather where no 
communication of heat need be supposed. ‘The whole 
nature of heat may, perhaps, be better understood as a 
simple repulsive force, a force of which motion is but the 
effect, and which may act equally whether motion be 
actually produced or no, just as the force of gravitation acts 
constantly upon all matter whether at rest or in motion, 
We may have further occasion to trace the action of heat 
as thus considered. 


MILLS AND MILLWORK. 


It expresses but a partial, although a very honourable 
share of Mr. Fairbairn’s attainments to say that, for a very 
long series of years, he has been our leading millwright. 
There are those, perhaps, who suppose that there are no 
millwrights now ; that they have all been absorbed among 
“mechanical engineers.” Millwrights have, strictly, 
always been mechanical engineers from the days when mills 
were contrived in Babylon and in Egypt, but millwrighting 
is but one branch of mechanical engineering. It is, how- 
ever, a distinct branch by itself, and one which the engine 
maker, locomotive builder, and machine maker, now leave 
entirely to a class of men who devote themselves to it 
exclusively, or nearly so. It is a branch upon which there 
has been a singular dearth of published information. 
‘There are large and costly illustrated works, filled with 
examples of executed works from designs now passé, but 
there are few good works which properly embrace the 
principles of millwrighting with reference to modern prac- 
tice. Noone could better prepare such a work than Mr. 
Fairbairn, and for several years he has been engaged upon 
this very task. In 1859appeared the first part of his “Treatise 
on Mills and Millwork,” devoted to the principles which 
govern the application of the various natural powers, and to 
the class of machines known as prime movers. After a lapse 
of four years the second part of the same treatise has now 
appeared. It is devoted to machinery of transmission and 
the construction and arrangement of mills, and comprises 
treatises on wheels, shafts, and couplings; engaging 
and disengaging gear; mill architecture, and on corn, 
cotton, flax, silk, and woollen mills ; to which is also added 
a description of oil, paper, and powder mills, including a 
short account of the manufacture of iron. 

In nearly all its chapters Mr. Fairbairn’s last work is of 
the most practical character, and it will become a favourite 
book of reference as well as study among all classes of me- 
chanical engineers. It gives, as was to have been expected, 
| abundant information, including ample details, upon every 
| branch of the many subjects treated. 
| ‘The chapter devoted to corn mills is very full, although 
| it would be more complete were some notice taken of the 
| various modes now so generally employed for maintaining 








a blast of air between the millstones, whereby an increased 
quantity of grain may be ground in a given time without 
heating. In Mr. Fairbairn’s large mill erected for the 
Russian Government at Taganrog, 36 pairs of 4ft. stones, 
driven at 140 revolutions per minute, grind from 180 to 
200 bushels of wheat per hour, or from 5 to 5} bushels 
per pair of stones per hour. A strong blast of air between 
the stones would permit of a considerable increase in the 
feed, while preserving the grist at any required tempera- 
ture. To employ a current of air between the stones, 
whether produced by a blowing or an exhausting fan, or b 
both combined, it is necessary to employ a stive room with 
walls of porous material, like bunting, to filter the air 
which escapes. A further great improvement in modern 
flour mills—at least, in a few of them—is the use of decor- 
ticating machinery, whereby the skin of the grain is re- 
moved with a small expenditure of power before going to 
the stones. ‘The best variety of this class of machinery is 
that known as the “unbranner,” and it consists of a 
hollow cast iron cylinder, the interior surface of which is 
channelied with fine longitudinal grooves, leaving sharp 
parallel ridges between them. Within the cylinder a 
shaft having eight wrought iron paddies is made 
to revolve rapidly, and in feeding in the corn the 
action is such as to separate the bran so completely 
that the work to be subsequently performed in grinding 1s 
very much diminished. Machines which but partially 
accomplish the same purpose are in use in every flour mill 
in the land, but the “ unbranner” at the City Flour Mills 
permits of grinding 15 and even 20 bushels of wheat per 
pair of stones per hour, the combined blast and exhaust and 
stive room being employed. It should be said, however, 
that this result is attained only with an expenditure of 
17-horse power per pair of stones at work, 25 pairs of the 
32 in the mill being usually at work. 

In the course of a lengthy investigation of the proportions 
of shafts Mr. Fairbairn refers to astriking instance, which 
once came under his observation, of the action which goes 
on in a long and weak shaft. In a range of shafting of 
220ft., the diameter being 3in. at one end and 2in. at the 
other, the work done was uniform throughout, but it was 
soon found that the shaft made considerably more than one 
complete revolution at the driven end before it began to 
move at the other. ‘this caused a constant succession of 
jerks, or accelerated and retarded motions injurious to the 
machinery and destructive to the work it had to perform. 
At the middle of the length of the line of shafting the 
resulting twist was very severe, and rupture would have 
followed had not the whole been renewed with heavier 
and stronger iron. 

Mr. Fairbairn states the case of gearing v. straps very 
fairly, inclining, however, as most engineers now do, to 
gearing. ‘The great defects of straps are the strain which 
they bring upon the journals, and their liability to slip, 
which, in the manufacture of tine cotton goods, is a most 
serious objection. Straps are cumbrous and require 
frequent repair. They havean advantage in noiselessness 
of action, but here the new system of frictional gearing, of 
which Mr. Fairbairn says nothing, is quite as noiseless, 
Cheapness in first cost may be instanced in favour of straps 
and pullies, but accurately cast gearing is now very cheap, 
and incomparably more enduring. 

It must be confessed that, however science may be con- 
necied with the determination of the proportions of 
machinery, the successful maker very seldom resorts to 
formule. ‘The best machinery we; have will generally be 
found to have been designed by what many will prefer to 
call the “rule of thumb,” but which really includes 
valuable experience and correct intuitive judgment. ‘The 
mathematician will readily ascertain the strain and power 
of resistance in most if not all parts of a machine or system 
of machines, but the engineer prefers his own method. 
The many rules which Mr. Fairbairn has given for the 
determination of the proportions of the various parts of 
millwork, may be taken rather as the results of his own 
practice than as having governed him at the commence- 
ment. 





Tue Fate or an Inventor.—In a letter to the Times attention is 
called to a death which occurred a few days ago in an obscure street 
in Newport, Monmouthshire—that of Mr. Samuel Baldwyn Rogers, 
formerly of Nant-y-glo. He died in the deepest poverty, though 
the inventor of iron bottoms for puddling furnaces, now universally 
adopted in the iron trade, aud which have been of immense practical 
importance. His invention was not patented, and so far from 
receiving reward, he waz dismissed from his employment at large 
ironworks in South Wales on account of his having committed the 
indiscretion of having published an elementary treatise on iron 
metallurgy. When the distressed condition of the poor old man 
became kuown—a condition not resulting from misconduct on his 
part—several persons connected with the iron trade assisted him 
with money, but assistance came too late, An imbecile daughter 
survives, aud efforts are now being made in South Wales to save 
her from the workhouse. ‘he sad story, says the correspondent, 
“furnishes another instance of the uubappy tate of inventors who, 
in enriching others, have impoverished themselves. In the annals 
of the iron trade thers are too many instances of a similar kind.” 

Oxpyance AND Foxtirications.—A series of experinents are 
being carried out in the gunuery skips, and in batteries manned by 
the Koyal Marines, with 40 and 70-pounders, to test the value of the 
wedge principle of breech-loading, in order to its substitution for the 
plan of closing the breech of the gun by the vent-piece, which has 
hitherto proved so unsatisfactory for large guns. ‘The Navy seem to 
prefer the safer closed breech of the muzzle-loader, which cannot get 
out of order, and two 7-pounders are being altered — 
This alteration will itate the aband t of lead-coated shot 
and the adoption of some other system of rifling. Forty of the im- 
proved Armstrong 12-pounders, which were shortened a foot at the 
muzzle, had had a strong coil placed in front of the trunnions, and 
had been provided with thicker vent-pieces, and different pattern 
breech-screws, sights, and fittings, were — off to Canada last 
week, and a battery of similar weapons is to be sent to New Zealand. 
Captain Palliser is proceeding as fast as possible with the lining of 
two cast iron 68-pounders, ove with a single wrought iron coil 
tube, and the other with a steel tube, which is to be covered with a 
wrought iron cuil tube, and then placed in the reamed-outcastiron gum, 
Considerable progress has beeu made during the past few mouths 10 
the erectivn of the fortifications on the Isle of Grain, on the wes'ern side 
of the estuary of the Medway, commanding the approaches to this 
harbour, aud in a very short time that portion of the defences will 
be completed and ready for the reception of their armament. On 
the oppusite side of the river arrangements are in progress for the 
compiction of the large semi-circular fort which is intended to guard 
the mid-channel approaches to the dockyard, and render secure the 
naval establishments at Sheerness and Chatham. 
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Grants of Pr visional Protection for Six Months. 


1158. CHARLES Freperick BizLterery, Gower-street, London. ‘ Improve- 
ments in the manufacture of sheets, slabs, and other articles where 
fibrous materials are employed.”— Petition recorded 8th May, 1863. 

2007. ANDREW EpwuND Brak, Leeds, Yorkshire, ‘‘ Improved means of 
conducting electric currents through railway trains, and of actuating 
signals or alarums the: ein.”—Petition recorded 14th August, 1863. 

2023. KEDwarb Scort, Manchester, ‘* Certain improvements in apparatus for 
governing or regulating the speed of engines.”—A communieaton from 
Arnold Winder, Hard, Austria.”— Petition recorded 15th August, 1863. 

2065. Groner Spencer, Cannon-street West, London, ** Improved solutions 
to be used in the manufacture of paints and the preservation of wood, stone, 
and metallic surfaces, and in the preservation and waterprooting of 
fibrous materials generally, and for other purpuses.”—A communication 
from Richard Eaton, Monvreal, Canada, 

2063. Witiiam Hamitox, Ship-street, Brighton, “ Improvements in 
| —etacaaaas of spring mattresses."—Wetitions recorded 2Uth August, 

63. 

2076. Thomas Freperick Casuin, Sheffield, Yorkshire, ‘Improved means 
of communication between the passengers, guard, and driver of @ railway 
train in motion,”—Petition recorded 2ist August, 1863. 

2101. WittiAM Epwarp Gxpae, Wellington-street, Strand, London, “ Im- 
provemenis in machinery or apparatus to be used in the manufscture of 
candies."—A communication from Chretien Haffner, Thanv, France.— 
Petition recorded 25th August, 1863. 

2115. THkopokk Lournt, New York, U.S., ‘‘ Improved method of storing 
and holding petroieum and other oils, naphtha, and other products of dis- 
tillation containing essential oils.”"—A communication from Heth Haskell 
Ingalls, New Bedford, Bristol, Massachusetts, U.S. 

2116. Francis Praost, Manchester, ‘* Certain improvements in steam en- 
gines, and in the mode of utilising steam.” 

2117. Joun CLakk, Glasgow, Lanarkshire, N.B., ‘ Certain improvements in 
brake blocks for raibway and other ca riages, and in the means of apply- 
ing the same.” — Petitions recorded 27th August. 1863. 

2123. Ropert Bsti, Glasgow, Lanarkshire, N.B., ‘ Improved measuring 
apparatus for looms.” 

2125. Epwarp Vickers, Sheffield, Yorkshire, “Improvements in the manu- 
facture of steel.” 

2129. CuakLes HArRRatt, Hornsey-lane, Highgate, Middlesex, ‘‘ Improve- 
= in apparatus for tilling land.”—Petitions recorded 28th August, 


2131. Henry CiHoLMONDELRY Penne.L, Weybridge, Surrey, “ Improvements 
in the construction of skates.” 

2132, Henry WittiaM Puram, New York, U.S., ‘Improved machine for 
wringing clothes," 

2133 Groror Lowry, Salford, Lancashire, ‘‘ Improvements in and applic- 
able to cotton gins.” 

2185. WiLl1AM TiNGtY, Manchester, ‘Improvements in printing carpets, 
piled fabrics, druggets, and other simiar articles.” 

2136. THOMAS WiLLIAMS, Manchester, ‘‘ Improvements in machinery or 
— for steaming and opening cotton and other fibrous mate- 
rials.” 

2139. AxTHUR AGNEW, Welshpool, Montgomeryshire, ‘‘ Improvements in 
breech-loading tire-arms.” 

2141. WALTER Wetpon, Falcon-court, Fleet-street, London, “ Improvements 
in apparatus for aerial navigation.” 

2143, James Dopar, Manchester, *‘ Improvements in machinery or appa- 
ratus for grinding and polishing metaliic articles.”—Petitions recorded 29th 
August, 1863. 

2147. Francis AveusTus BRAENDLIN, Birmingham, ‘Improvements in 
breech-loading fire-arms.” 

2149. Bexsamin Live Burnett, Teignmouth, Devonshire, ‘ Improved 
arrangements for removing the fuel from stoves or grates, and for facili- 
tating the extinguishing of the tres used therein.” 

2153. JOHN Mites, Hastings, Sussex, Improvements in traps for catching 
rats and mice, rabbits, and other animals and birds.” 

2165. Martyn Joun Roverts, Pendarron House, near Crickhowell, Bre- 
conshire, “Improvements in the arrangement or fitting of axies 
for railway ani other carriages.”— Petitions recorded 81st August, 1563. 

2156. JACOB SNIDER, jun., Dorset-street, London, ** Improvements in 
breech-loading and other ordnance, part of which is applicable to the 
utilising of old smooth-bore cannon, and in projectiles to be used there- 


2157. Curistopuer Snorrock and WitttaM Suorrock, Over Darwen, 
Lancashire, “ Certain improvements in looms for weaving.” 

2168. Grorax Russet, Gl wow, Lanarkshire, N.B., ‘* Improvements in ap- 
paratus for cooking, and for obtaining fresh water for use on shipboard 
and otherwise.” 

2169. WittiaM CLark, Chancery-lane, London, *‘ Improvements in hy- 
draulic apparatus.”—A communication from Auguste Desgoffe and 
Achille Ollivier, Boulevart St. Martin, Paris. 

2163, Tuxopor Ericn, Newgate-street, London, ‘ Improvements in machi- 
nery for pressing peat.”—A communication from Christian Augustus 
Erich, Munich, Bavaria. — Petitions recorded Ist September, 1863. 

2176. WiLLIAM BouLtor and Joseru WorTHINGTON, Burslem, Staffordshire, 
“An improved method of making and inlaying encaustic tiles or other 
plastic articles and substances.” 

2178, Wiviiam JoLLiFFe. THOMAS JOLLIFFE, WILLIAM GRAHAM, and HENRY 
TayLor, Liverpool, “ Improvements applicable to padule and other pro- 
pelling wheels for navigable vessels.” 

2182. Josep Lorsn and Jenaz Pick, Scott’s-yard, Bush-lane, Lordon, 
st Improvements in fastening glove,."— Petitions recorded 8rd Se) (cimber, 


2186. Tuomas Fisuer, Remington-street, City-road, London, “ Improve- 
ments in spring balances where spiral springs are used,"—Petition re- 
corded 4th September, 1863. 

2188. George HarGreaves, Shipley, Bradford, Yorkshire, *‘ Improvements 
in steam boilers.” 

2190. WittiAM Nokton, Holley Bank, near Arva, Cavan, Ireland, ‘* Im- 
provements in laying and supporting submarine telegraph cables.” 

2194. Ricard Barr, Miluthorpe, Westmoreland, “ Luprovements in paper- 
making machinery.” 

2196. George Banks Rennik, Holland-street, Blackfriars, London, ‘ Im- 
provements in the construction of floating docks and pontoons, and the 
means of cleaning, painting, or repairing them.”—Petitions recorded ith 
September, 1863. 





2200. Hakrsr Tweiverrens, Bromley, Middlesex, “ Improvements in por- 
table mangling and wringing apparatus,”’ 

2. SAMUEL Genisn, Shoe-lane, Holborn, and Joun Weston, Whitecross- | 
street, St. Luke's, London, ** !mprovements in machinery for morticing, | 
drilling, dovetailing, and cutting wood, and in tools to be used for mor- | 
ticing.""— Petitions reco: ded 7th September, 1863. 

2204. Josxru Horatio Curter, Birmingham, ‘ A new or improved dress | 
fastening, which said fast % is also applicable to the f ing of bands | 

# and belts, and to other like purposes.” | 

2206. WILLIAM ASHLEY WiLson and James SMitu, Liverpool, “ Improve- | 
ments in furnace fire-grates,” | 

2210. WiLLiAM Hewirt, Bristol, “An improved rudder and means of work- 
ing the same.” — Petitions recorded 8th September, 1863. 

2216. TuomMas Napgx, jun., Birmingham, “ Improvements in raising | 
the covers or lids of hot water juys, tea-pots, coffve-pots, and other | 
vessels," 

2220. krwarp Thomas Hugues, Chancery-lane, London, “ Improve- 
ments in the manufacture of cheville, and in the macuinery or apparatus 
employed therein.”—A communication from Louis Bernardin, Lyons, | 

rance. 

2222, WitutAM CLARK, Chancery-lane, London, “Improvements in the | 
means of utilising refuse aguted matters of commerce, for the manvfac- 
ture of various cheaical products.”—A communication from Amédée 
Gélis and Lucien Dusart, Boulevart St. Martin, Paris. 

2224. Gror@e TOMLINSON BousFIKLp, Loughborough Park, Brixton, Surrey, 
“Improvements in rollers to be ased in i pi g and ma- 











2269, WituiAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 17th september, 1260. 

2269. WiLt1aM Epwarb Newron, Chancery-lane, London.—A commaunica- 
tion. —Dated 18th September, 1860. 

2205. TuEoPHILUs WesTHorpz, Manor House, Poplar.—Dated 20th Septem- 
ber, 1860. 

2264. Horatio Stzap and Henry GiepHiLu, Halifax, Yorkshire.—Dated 
i8th September, 1860. 

2271. Grirritn Owes, Boston Lodge, -Merioncthshire. -Dated 18th Sep- 
tember, 1860. 

2290. Victox 1 1PPOLYTE LAURENT, Plancher-les-Mines, Haute Saone, France. 
—Dated 20th September, 1860. 

2292. Joun Casn and Josep Casu, jun., Coventry.—Dated 20th September, 
1360. 


860. 

2306. Hexky EpwWaRD SKINNER and WituiAM HENRY MILuEr, Shadwell, 
Middlesex.—Dated 21st September, 1850. 

2365. Ropert Musuet, Coleford, Gloucestershire.—Dated 29th September, 


5! . 
2257. Gzonae FREDERICK SMITH, Golden-square, London.—A communica- 
tion.— Dated 17th September, 1860. 





Patents on which the 8tamp Duty of £100 has been Paid. 

2159, STANISLAS Cropzko, Paris, —Dated 15th September, 1856. 

2202. WILLIAM YouNG, Queen-street, Cheapside, London.—Dated 19th Sep- 
tember, 1856. 

2294. Joun Ho~man, Western Clubs, Topsham.—Dated Ist October, 
185%. 

2251. Joun James Ressett, Wednesbury, and Joserm Bennett Hows.t, 
Shefliel.—Dated 25th Septembcr, 1856. 


Notices to Proceed, 

1158. CuaRLes FREDERICK BietereLp, Gower-street, London, ‘*Improve- 
ments in the mavufacture of sheets, slabs, and other articles when fibrous 
materials are employed.” — Petition recorded 8th May, 186%. 

3173. CHARLES HANSON GREVILLE WILLIAMS, Rumford-street, Glasgow, N.B., 
* Improvements in the manufacture of colouring matters,”"—Petition re- 
corded 9th May, 1863. 

1178. Roserr Burerss, Manchester, ‘Improvements in machinery or 
apparatus for marking, etching, or evgraving cylindrical and other sur- 
faces.” 

1183. Ricard ARcHIBALD Brooman, Fleet-street, London, *‘‘ Improve- 
ments in coupling and disconnecting carriages on railways, and in 
machinery employed therein."—A communication from Bartolomé Cas- 
tellvi, Madrid, Spain. 

1184. JoserpH SEvexin Guirette, Paris, ‘‘ An improved inhaling appa- 
ratus,” 

1186. James Epwarp McConnewt, Dean’s-yard, Westminster, and Grores 
Huyton Bovitt, Durnsford Lodge, near Wandsw. rth, Surrey, ‘ Improve- 
ments in chains for cables and other purposes.”—J/’etilions recorded Lith 
May, 1863. 

1191. JAMes Epwanp McConneut, Dean’s-yard, Westminster, and Groner 
Hinton Bovitt, Durnsford Lodge, near Wandsworth, Surrey, “ Improve- 
ments in treating worn out railway tyres.” 

1193. Georae AvGustTUs Huppart, Brynkir, Caernarvonshire, “ Improved 
apparatus for cutting slate.” 

1195. RicHarD ARcHiIBALD Brooman, Fleet-street, London, ‘‘ Improve- 
ments in spring mattresses "—A communication from Madame Julie 
Adolphine Massé, Paris. —Petitions recorded 12th May, 1863. 

1199. RICHARD ARCHIBALD BROoMAN, Fieet-street, London, *‘ Improvements 
in laying submarine telegraph cables.”—A communication from Adolphe 
Pelegrin and Auguste Garbeiron, Paris, 

1201. Tomas PakKINSON and Francis Taytor, Blackburn, Lancashire, 
we Improvements in machinery for weaving, sizing, dressing, and dye- 
ing.’ 

1908. Janes EpwWarD McConnett, Dean’s-yard, Westminster, and GrorGEe 
Hinxton Bovitt, Durnsford Lodge, near Wandsworth, Surrey, ** Improve- 
ments in the manufacture of thick plates of wrought iron for armour 
plates and other purposes.” 

1203. BeNJamin LAMBERT, Lothian-road, Camberwell New-road, Surrey, 
“Improvements in paper makers’ rag or pulp engines.” 

1208. JAMES FARMER, Salford, Lancashire. ‘‘ Improvements in caiendering, 
embossing, and other such used for finishing woven fabrics, part 
of which impr ts is also applicable to drying machines.” 

1209. RicHARD ARCHIBALD BRvoMAN, Fleet-street, London, ‘ Improvements 
in the extraction of hydro-carburets from minera!s in the distillation 
thereof, and in apparatus employed therein.”—A communication from 
Felix Alexandre Testud de Beauregard, Paris.—Petitions recorded 13th 
May, 1863. 

1219. isaac Parker, Haughton-street, Clare Market, London, “ Improve- 
ments in connecting and securing door and other knobs or handles to their 
spiudles.”—Petition recorded lith May, 1863. 

1222. DuveLas Monro Fyre, Maidenhead, Berkshire, “ Improvements in 
the means or apparatus employed for raising, removing, transporting, and 
retixing military or oti er targets or mantlets.” 

1225. Ropert Trerusis Mauuet, Bridge-street, Westminster, “ Improve- 
ments in the construction of piers, walls, and other similar structures, 
and of landing stages, and in the connections therewith, or attachments 
thereto,” 

1226. Joun Patrerson, Beverley, Yorkshire, ‘Improvements in machinery 
or apparatus for grinding, crushing, cleaning, and builing or shelling 
various kinds of farm or vegetable produce, also applicable to the crushing 
or grinding of minerals and other substances.”—Petitions recorded 15th 
May, 1863. 

1230. James Hivxs, Birmingham, ‘ Improvements in lamps.” ; 

1235. JoserH Gipes, Abingdon-street, Westmi:ster, ‘‘ Improvements in 
preparing and spinning flax and other vegetable fibres and fila 
ments, and in machinery employed therein.”—Petition recorded 16th 
May, 1863. 

1241. WitttaM Watson, Clipstone-street, Fitzroy-square, London, ‘‘Im- 
provements in the manufacture of bread, and in apparatus for the 
same," 

1245. Rest Fexner and Witiiam Henry Haut, Red Lion-court, London, 
** Improvements in envelope folding machines,”—Petitions recorded 18t% 
May, 1863. 

12 uv. Joun Epwanrps, Basinghall-street, London, “ Imprevements in the 
permanent way of railways.” 

1258. Tuomas PARTRIDGE SALT, Birmingham, ‘* Improvements in the ma- 
nufacture of trusses.""—Petitions recorded 19th May, 1563. 

1301, RICHARD ARCHIBALD BROOMAN, Fleet-strect, London, ‘‘ Improvements 
in indicating the position of trains upon railways, and in apparatus 
employed therein."—A communication from Albert Mayrhofer, Ado!f 
Stepski, and Mar.in Crachi, Vienna, Austria.—Petition recorded 23rd Jlay, 
1863. 

1337. CHARLES Tuomas Bovtet, Quai Marietnont, Brussels, ‘ A new or 
improved instrument for measuring distances and altitudes.”—Petition 
recorded 28th May, 1863. 

1362. Winntam CLark, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of manure."—A communication from Alfred Francois 
Mosselman, Boulevart St. Martin, Paris.— Petition recorded 30th Slay, 








1s63. 

1365. Wituram Cuark, Chancery-lane, London, “ Improvements in appa- 
ratus for printing tabries, papers, and other surfaces :n colours.”—A com- 
munication from Joseph Saroglia, Boulevart St. Maitin, Paris.— Petition 
recorded \st June, 1863. 

1782. HENRY ELLIOTT, Birmingham, ‘ Improvements in breech-loading fire 
arms.”— P. tition recorded 16th July, 18 

1836. CHakLrs BrsLay, Rue Menilmontant, Paris, ‘Improvements in 
making all woven and thready fabrics waterproof, and in finishing or 
surfacing fabries generaily.".—A communication from Etienne Gil- 
Jaume, Rue Mem lmontant, Paris.—?:teion recorded t2nd July, 1903. 

1975. Epwanp Myexs, Milibank-row, and Hvu@u Fornrs, Aberdeen place, 
Maida Hil), Middlesex, ** An improved rotary pump.”—Jetition recorded 
11th August, 1863. 

2044. James BROADLEY, Saltaire, near Bradford, Yorkshire, ‘‘ Improvements 
in means or apparatus employed in weaving.”— Petition recorved 18th 
August, 1863. 

2108. Tuekorni.us Westuorpr, Bromley, Middiesex, ‘‘ Improvements in 

hinery or apparatus for preparing cut rope strands or yarns for card- 











'y for 
nufacturing wool, cotton, and other fibrous materials.”—A ion 
from Amos Taylor, U.S. 

2226. ALFRED Vincent Newton, Chancery-lane, London, “ An improve- 
wens sy engines.”"—A communication from Henry Waterman, New 
ork, U.S. 
222s. Epwarp Oniver and Groner Myers, Rotherham, Yorkshire, “ Im- 
Pp ovements in apparatus for lowering and disengaging boats from 
vressels,"'— Petitions revorded 9th September, 1863. 





Erratum. 
1187. For “Ditty” read “ Lutty.” 





Patents on which the Stamp Duty of £50 has been Paid. 
. Janae Horssy, Belvedere-road, Surrey.—Dated 15th September, 
360. 
2249. STEPHEN BARNWELL and ALEXANDER Ro.tason, Coventry, Warwick- 
shire.— Dated 15th September, 1860, 
=, Tuomas Greenwoop, Leeds, Yorkshire.—Dated 19th September, 
208, Rouxar Musuer, Coleford, Gloucestershire.—Dated 20th September, 


2326. Jonn HawortH, Thornclifie, Old Trafford, noar Manchester,—Dated 





25th September, 1860, 


ing into oakum.”— Petition recorded 26th August, 1863. : 

2128. JouN ALISON, Reigate, Surrey, ‘* Improvements in apparatus for till- 
ing land, which improvements are chiefiy applicable when steam power is 
employed.” —Petition recorded 28th August, 1863. 

2132. Hexry WinniaAM PuTNam, New York, U.s., “ Improved machine for 
wringing clothes.” 

2138. Davip Spiers, ALexanpER Boyp, and Jamgs Kirkwoop, Paisley, 
Renfrewshire, N.B., “‘Ilusprovements in jooms for weaving.”—Petitions 
recorded 29th August, 1863. 

2226. ALFRED ViNcENT Newton, Chancery-lane, London, ‘‘ An improve- 
ment in steam engines.”—A communication from Henry Waterman, New 
York, U.S.—Petition recorded vth September, 1863. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
19th September, 1863. 
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*,* Specifications will be forwarded by post on receipt of the smount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-otfice, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 

ce, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions aremade from A'stracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 

437. D. Tassin, Liege, Belyium, ‘‘ Preventing the explosion of steam boilers,” 
—Dated Lith February, 1863. 

It is known that explosious usually occur when the steam engines are at 
rest, and when the steam may be said to be at a mean pressure in the 
boilers—that is to say, when the stone float can sway or move freely at the 
least bubbling of the water. The patentee states that he bas ascertained 
that it is elasticity which causes the explosion of steam boilrs. The stone 
float of a steam boiler has through its ceutre an iron clasp suspended on a 
copper wire; when the water contained in a boiler happens to be more or 
less impregnated with acids or alkali, the least movement which takes 
place in the float ciuses a shock or friction between the two different 
metals (iron and copper) that are in contact, and the electric spark is pro- 
duced at their point of juuction, and thence comes the explosion. This 
invention consists in preventing these electric sparks, and, consequently, 
the explosions of steam boile s by electricity, in the following manner :—In 
place of employing two metals to the stone float, he only us*s one metal 
both for the c.asp and for the suspending of the float, for which reason the 
clasp, as weil as the wire which suspends or sustains the stone float, he 
makes of copper, and by using only one metal the same will not be capable 
of emitting electric sparks under the circumstances above mertioned, and 
electric explosions will be thus prevented. 

412. J. F. Spencer, Newcustle-upon-Tyne, ‘* Apparatus for regulating and 
=e the valves of steam and other engines.” — Dated 18th February, 

These improvements apply only to those cases where the valve or valves 
for regulating the admissivn or suppression of the steam is separate and 
distinct from the exhausting valve. In engines that have to be reversed the 
patentee attaches two distinct links, placed side by side and connected 
together, so as to form a double link to two eccentric rods worked by eccen- 
trics on the crank or other shaft, so that one eccentric rod is attached to 
one end of the double link, and the other to the other end of the double 
link, The radius or counecting rod that is attached at one end to the 
exhaust valve, or its rod or lever, is attached at the other end toa sliding 
link in, say, link 1 of the doub-e link, and the radius or connecting rod that 
is attached at one end to the expansion or steam slide, or its rod or lever, is 
attached at the other end to a biock sliding in, say, link 2 of the double 
link. If the eccentrics are set as usual, one for head and the other for back 
gear, and the double link is suspended in one position, by moving the 
radius rod in link 1 the «xhaust valves can be reversed, and by moving 
the other radius rod in link 2 the steam valves can be reversed, and the 
expansion can be varied without in any way affecting the efficiency or action 
of the exhausting valves. In stationary engines, or engines that do not 
require to be reversed, he uses two eccentrics and rods and only one single 
link, and attaches the exhaust vaive rod to one end of the link, the steam 
or expansion valve rod only sliding on the link to vary the cut off. 

469. F. W. Bennporr, Chemnitz, Sarony, “ Governors or apparatus for 
regulating the specd of steam engines or other engines for driving ma- 
chinery.”—Dated wth February, 1863. 

For the purposes of this invention the inventor employs a vibrating arm 
or instrument, kept in motion by the steam or other engine, so tnat the 
number of vibrations of the arm or instrument curresponds with the number 
of revolutions of the engime. Together with this arm or instrument a pen- 
dulum is employed, it is of such a length as to swing in unison therewith 
when the engine is running at the speed required, while the vibrating arm 
or instrument and the penduium are in unison, The throttle valve of the 
engine (or other apparatus s-rving a similar purpose) is not acted on, but 
directly the vibrating arc or instrument gets either in advance of or behind 
the pendulum, catches previously heid out of action by the pendulum are 
allowed to act, and these cause the vibrating arm or instrument to drive 
the rod of the throttle valve or similar apparatus in one or other direction, 
according as it is required to make the engiue go faster or slower.—Not 
proceeded with, 

482. A. Duapatr, Paris, “ Throttle valves."—Dated 21st February, 1863. 

The patentee claims mounting and causing the valve to turn upon a shaft 
independent of the actuating parts, these latter being connected inside the 
steam pipe by jointed rods, tootiied sectors, or other mechanical equiva- 
leuts connected to one extremity of the valve, so that the shaft shall serve 
merely as a hinge or pivot for the valve. 


Cass 2,—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, Ce 

440. M. Siecrist, Ewell, Surrey, “ Atmospheric brake.” — Dated 18th 

February, 1863. 

This invention consists in rendering rarified air or vacuum available as a 
brake power.—Not procecded with. 

451. R. P. Roserts, Kennington Oval, * Axle boxes.”—A communication— 

Dated loth February, 1803. 

This mvention consist in the method of securing the box in the hub or 
nave, which is accomplished by the use of a conical or wedge-shaped nut 
on the end of the box, which, when screwed up, operates both to wedge 
and clamp the box in the hub or nave.—Not proceeded with. 

462. C. BILLinesLry, Manchester, “ Siddlery, hurness, driving straps, &e.”— 

Dated 2th Fesrwiry, 1803. 

This invention consists, First, in an improved fastener intended as a sub- 
stitute for the ordinary buckle, which fastener is applicable to the tracings, 
kicking strap-, crupper straps, tugs, and other parts of harness or saddlery, 
and al-o to the driving straps of machines, or other purposes where buckles 
have hitherto been used for uniting the ends of a single piece, or the two 
ends of two picces together. Wheu a stirrup or other article has to be sus- 
pended or fastened to a strap, band, or belt, the said strap, band, or belt 
has at the end, or other part where it has to be fastened, a wumber of holes 
for lengthening or shortening ; and near the part where it is required to be 
faste:.ed there is a clip of leacher, metal, or other material, and also a metal 
plate having one or more fixed or movable studs projecting from it; the per- 
torated end is passed through or round the stirrup or other article, and then 
passed through the clip, and afterwards one or more of the holes are passed 
over the stud or studs on the fixed metal plate, by which the strap, band, 
or belt is effectually fastened without the use of a buckle, a loop of leather 
or other material being provideu for retaming the end of the strap in its 
proper position. When the two ends of one strap or band, or two ends of 
two straps or bands, are to be fastened together, one of the ends has a 
number of perforated hvies for lengthening or shortening, and the other end 
has tixed to it the clip and metal plate having one or more studs, ‘The per- 
forated end is passed through the ciip, and then one or more of the holes 
passed vver One or more of tne studs, and the extreme end has a loop or 
clip passed over it by which means the two ends are secured or fastened 
without the use of a buckie. Secondly, in an improved mode of attaching 
the stirrup leather to the saddle. The patentee employs a single strap with 
a loop at the end to fit on the spring bar of the saddle, which arrangement 
prevents the necessity of several thicknesses of strap and buckle, ard conse- 
quent inconvenience to the rider, and great disfigurement of the saddle. He 
attaches the stirrup to the stirrup leather by the improved fastener described 
in the first of the iuvention. 

—— 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeang, and Dressing Fabrics, ge. 
444. F. Jounston and R. Heatiey, Blackburn, “‘ Looms.”—Dated 18th 
February, 1863. i ag 
This invenuon is designed to dispense with the tappets and sha\ notes 
employed to actuate the seaids, aud the improvements consist in ae eed 
arraugement aud combination of apparatus by which the rise and fail ~ 0 
healds are to be obtained, aud which may be thus described. Upon “ 
inside surface of the front bottom or cross rail of the Joom —— 
support is fixed, carrying a pulley attached to a toothed pinicn ; this pulley 
is situated immediately under the heaids, and the _heald strap Pe of 
from one heald round the pully to the other heald. Upon the back — 
the loom a lever or bar has its fulcrum or centre of radiation, the mre 
end of such lever being toothed in the form of a quadrant, pay a me by 
the aforesaid pinion. ‘This lever is caused to move to and fro late sy te 
means of an undulating disc, and thus causes the counl-totetion Oise 
pinion and pulley, and produces the rocking motion which causes os 
and fall of the healds. A second part of the invention relates to 





regulation of the tension of the warp, and consists in the employment and 
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use of a rod or carrier to support the warp, which is supported by vertical 
rods, each terminating in a bowl or reiler fitting into two hollows or cups 
formed on the aforesaid oscillating lever, so that as the lever moves to and 
fro, the bowl rises out of one hollow and drops into another, and then 
returns ; thus, when the warp is slack, the elevation between the hollows 
causes its tension, and when the “ shed" is open and less tension is required 
the carrier or rod is at the lowest point ;a bar is also employed upon the 
warp to give tension instead of the ordinary warp beam weights.—Vot pro- 
ceeded with. 

445. J. Puatt and W. Ricwarpsox, Oldham, “ Apparatus for cleaning cotton 
Srom seeds "—Dated istu February 1303. 

This invention relates to that hinery for cleaning cotton from seeds 
known as the Macarthy gn, and has for its object the prevention of 
aci ental breaking of the reciprocating biade or blades should they become 
clogged by an accumulation of material or otherwise unduly resisted. For 
this pu pose the inventors drive the said blade or blades through the 
medium of friction surfaces whic will yield under the above mentioned 
circumstances. Thus they mounta pu ley loo ely upon a shaft. which pulley 
is pressed forward by a spring so as to cause it to furcea dise of leather 
against a boss fastened upon the said shaft which also carries the cranks by 
which the biade or biades are caused to p-rform the reciprocating motion. 
The pulley above mentioned they use for driving the roller of the gin; 
when, therefore, an obstruction ovcurs the friction surfaces will slip, and the 
action of the blade or blades will cease although the roller continue to re- 
volve. —Not proceeded with, 

452. T. MARKLAND, Hyde, and J. C. Dickinson, Blackburn, “* Machinery or 
apparatus for warping and beaming yarns or threads.”—Dated :9th 
February, 1863. 

This inveution is designed for the purpose of stopping the 
employed in the process of warping and beaming when any of the threads 
become disunited, and the improvements consist in a novel adaptation, 
arrangement, and construction of apparatus for effecting the said purpose, 
and which may be described as foliows :—Between the ordinary rollers and 
the warping beam a series of dents is arranged, and secured in elastic 
material, so as to be contracted or expended at requirement. These dents 
are employed to serve as guides for fingers or levers under which the yarn 
passe» from the rollers to the beam, the said yarn on its pro:ress passing 
underneath a cranked or beut portion of the said levers or yarn guides, thus 
keeping them by the ten-ion of the yarn in an elevated position ; butas soon 
as one or more of the yarn threads b-c»me broken or disconnected, the 
levers or yarn guides resting upon such threads are released, and fall upon 
the frame holding the fulcra or ceutres of such levers and guides, thereby 
preventing or stopping a reciprocating rod in connection with the stopping 
motion of the machine trom completing its action, causing an instantaneous 
stoppage to the whole machine. A faller shaft, having a wire attached to 
a bell crank lever, passes underneath the whole series of guides, which, 
when the machine is stopped, raises such guides into position for the warp 
or yarn passing under them in their progress to the warping mill. 

459. H. B. Bartow, Manchester, “ Inprovements in weaving, and in the 
machinery employed therein.”"—A communication.—Dated 20th February, 
1863. 

This invention cannot be described without reference to the drawings. 
463. J. BentLEyY and H. Boots, Pilkington, Lancashire, “ Looms.” —Dated 

20th February, 1863. 

This invention consists in an improved treading motion for moving the 
nealds or heddles up and down for the formation of the shed. In the 
provisional i i pat describ-d an improvel mode of 
maintaining the tension of the warp when a large number of healds are 
employed, and also an improved taking-up motion, but they disclaim the 
use of those arrangements, and therefore do not now describe them. In 
the improved treading motion each heald is attached to a jack or lever 
above and below in the usual way, but they give motion to the jacks and 
healds in the following manner :—Each of the jacks at the opposite end to 
where it is attached to the heald is connected by a cord or wire to a T-shaped 
le.er working on a stationary shaft or stud, and to each lever is jointed 
three other levers, one at the middie and one at each end. To the middle 
lever is fixed a bracket acted upon by a pattern chain, and the ends of the 
bracket, and also the end of the middle lever, are in contact with the other 
two levers, so that when the middle lever rises up and down, according to 
the pattern chain, it shall act apon the other two levers, and raise them 
up and down in order to bring one or the other in contact with a slide. 
When the top lever is acted upon by the slide, it gives one movement to 
the heald, and when the bottom lever is acted u.on the other movement is 
given to the heald, and the healds are brought back to close the shed by 
studs or rods fixed to the slide. 

473. H. Kusuaw, Hasling /en, Lancastire, and T. Euce, jun., Manchester, 
** Machinery for preparing and doubling cotton, &c.”—Dated 21st Feb- 
ruary. 1363. 

This invention cannot be described without reference to the drawings 
487. J. Eckerstey, Westhoughton, Lancashire, “ Spinning and dou ling silk.” 

—Dated 2ist February, 1853. 

This invention has for its object the spinning and doubling of the threads 
of the silkworms direct from the cocoons. To accomplish this the inventor 
prepares the cocoons in the ordinary manner, and then places them in a 
vessel or vessels containing hot water, the said water being maintained at 
or near a constant temperature by the aid of steam. The thread or threads 
of the cocoon or cocoons are passed over a hook or through an eye, and 
then pass between two rollers, and over the top roller and round a pin, and 
between the said rollers again, but m an opposite direction to that before 
named. The thread now passes to an ordinary flyer. aud is wound ona 
bobbin placed on a spindie driven by a band or cord. The amount of twist 
is regulated by the velocity of the top roller, as compared with the velocity 
of the spindle. A traversing rail is used for traversing threads upon the 
bobbins. The object of spinning as herein given is to produce a more uni- 
form thread with iess labour than at present in use. The process known as 
doubling is pli by placing the threads of two or more of the 
before-named bobbins in such a position that they may pasa through the 
eye or over the hook before named, and be spun or twisted together in a 
similar manner to that before named, and wound on other bobbins placed 
on the before named spindles, from which the first-named bobbins have been 
removed.—Not proceeded with. 

















Ciass 4.—AGRICULTURE.—None. 





Crass 5.—BUILDING. 


Including Brict and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, §c. 
482. J. Durant, Sussex-street, St. Pancras, London, ‘‘ Chimney tops.”—Dated 
17th February, 1863. 

On the tapering can or top of a chimney the patentee mounts a six, eight, 
or ocher siued figure, of a slightly tapering form, the smailer end being 
uppermost ; this part, which he terms the body, is much larger than the 
chimucy top before mentioned, which he denominates the base. This base, 
however, he makes no longer than is conveniently nece<-ary to reduce the 
square form of the flue below to a round form at the upper part; the body 
part is down upon and envelopes the base to about a third of its length, and 
is, by suitable bracket pieces or stays, fixed securely thereto. At each of 
the angles of the body ure projecting radial leaves or plates, exten ling to 
the whole heizht of the body. These leaves he forms hollow, to allow the 
passage of air up the interior, and, being bent to the form of the same sheet 
of metal, gives stiffuess and strength to the structure of the body. At the 
lower part of the body, and throughout the exteut to which he envelopes 
the base, he forms openings of large area, and fits thereto inclined surfaces, 
which spring from the bottom and larger diameter of the body, and are car- 
ried up to the smali-r diameter, near to the u »per end of the base. These 
openings are altogether below the top of tie base, terminating a short dis- 
tance below that point. The eff-ct of wind striking against the sides of the 
body, and eatering these openings, is to enter ani drive itself in an upward 
direction in the chimney top, creating an upward current therein, and 
carry ng the smoke with it out atthe top. The radial leaves before men- 
tioned prevent the wind distribuciug itself sidewsys. and it is, therefore, 
coustrained to enter as described. A very small space for air is provided 
below the body, it passing up within the hollow radial leaves before men- 
tioned, and between the inclined plates of the openings and the base. On 
the top of the body he mounts a conical cap, having sides and radial leaves 
similar to the body. The base of this conical top is as large as the diameter 
of the body at the extreme of the radial leaves, and contracts at top to a 
smaller diameter than the body, although only about one-third or one- 
fourth of the body. The sides of this tapered piece he forms in two flats 
instead of one, each being a flat surface like the body, the angle being ver- 
tical midway between the leaves ; this makes the whole size of this tapered 
piece somewhat less than, although at the same time embracing, the leaves 
of the body. Above this tapered piece he mounts and fits, in like manner, 
& second tapered piece, similarly formed, but smallerin diameter, and above 
this again a plain con'cal piece, by which the smokeescap2 apertureix re tuced 
to the proper sizz. Each of these pieces lap a little the one on the other, and 
the effect produced is this, that a great deal of the air striking against the 
sides of th+ chimney top is confined by the radial leaves before —-. 
and constrained to pass into the chimney top, and take an uvward direction 
therein and out at the t »—p, produciug upward draught therein aod prevent- 
ing wind olowing down tne chinney, tuerefore preventing down draught, 
and cu: iag what are termed ~moky chimneys The radial leaves of the tapered 
Pieces are made in the same manuer as in the body out of the same sheet of 
metal and hollow, to act as air passages inside. Thus the wind caught 
between the radial leaves of the body has a tendency to enter partly at the 
lower openings and partly under the first taper piece, while the wind caught 
between the leaves of the upper pieces enters below the small plain conical 
piece surrounding the whole. 








436. H. TOMLINSON, Rotherham, “* Stoves or fire-places for warming apart- 
ments.”—Dated 17th February, 1863. 

A ding to one modification for carrying out this invention, as applied 
to an open or closed grate, a lateral grating or series of bars is made in each 
side of the fire-holding portion of the grate, through which gratings a con- 
siderable proportion of the proiucts of combustion pass into a lateral flue 
partially sur ding a hot air chamber formed in each of the checks of the 
stove, that is, one in each side of the fire. These lateral flues or passages 
open into horizontal flues at the upper part of the stove, and communicate 
respectively with two branches of an external arched flue provided with 
dampers, and fitted on to the top plate of the stove, the crown of the 
arched flue having a transver-e partition made in it to keep the two lateral 
flues separate until they both unite in one common flue at the crown of the 
arch. A transverse partition is also placed acvo.s the mouth of the main 
aper‘ure from the body of the fire-plac: from front to back, such partition 
ext: nding across the middle of the h rizontal flues above referred to, s+ as 
to divide such flues transversely. The front and back portion of these flues 
are separated by a longitudinal partition, which has tne effect of forming a 
hot air or smoke chamber in the top front part of the stove. The orifices 
of the two branch flues extend partly over the wack portion of the hori- 
zontal flues, so as to enable the products of combustion passing up through 
the m uth of the min aperture immediately over the fire to be carried up 
the branch flues with thoxe products which pass off through the lateral 
gratings aud flucs.—Not proceeded with, 

439. G. K. Geveuin, Chenies-street, Lindon, “ The perfect combustion of the 
various components of coal in open sire-places."—Dited 18th February, 
1863, 

This invention consists of a revolving grate with a single or double 
central partition, through which air is supplied to the fire and gases; one 
half of the grate is covered in by a fixed plate. Whenever fresh coals 
are added to the front fire the grate is male vo revolve on its pivot, 89 as to 
bring the fresh coals under the fixed plate, where they are distilled, and the 
carburetted hydrogen yas (smoke) disengaged, which ignites in passing 
over the front tire. —Not proceeded with. 

471. C. Mauras, Tunstall, Staffordshire, “Ovens or kilns for firing, burning, or 
baking pottery, b ws, ties, dc.” — Dated 2ist Februars, 1895. 

The pateutee claims, First, the construction and employment of annular 
ovens or kilns with revo.ving beds fur baking. burning, or firing pottery 
ware and earthen or ceramic articles, having one or more exterual furnaces ; 
and diametrically opposite these, or at some distance from the same, one or 
more openings for filling in and removing the goods to be fir.d, and in which 
oveus or kilns the draught from the furnace or furnaces passes directly 
underneath the objects to be fired, and theuce vertically up among the same 
into one or more flues formed over or near the roof of the oven or kiln. , 
Also in combination with the above the arrangement of flues lining a certain 
portion of the walls of the oven or kiln for gradually raising the temperature 
of the articles to be fired betore they reach the furnaces, substa tially as set 
forth. Secondly, the construction and employment of a chamber ser\ing as 
as a mustering, drying, and placing room, furmed on the top of annular 
oven, or kilns with rotating beds, so as to utilise the spare heat therefrom. 
Thirdly, the patentee claims in combination the arrangement of the several 
parts of aunular ovens or kilns with rotating beds, as described. 











Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ec. 
446. G. T. Bousrieip, Brixton, Surrey, “ Breech-loading jfire-crms.”""—A com- 
munication. —Dated 18th February, 1863, 
This invention cannot be described without reference to the drawings. 
447. F. J. Resp, Gresham-street, Londo, ** Apparatus for traversing guns.” 
—A communication.—D ite t 18th February, 1863. 





This invention is carried out as follows :—Directly under the left rail of 
the chasses, and near the rear transom, is a shaft calied the upper horizon- 
tal shaft; it is attached by, and turns in, two boxes or bearings affixed to 
the under surface of the left-hand rail near the rear transom. Upon this 
shaft, directly outside of the rail, is a pinion, and upon the outer end of 
the shaft there is a cranked handle. Upon the outer and lower edge ot the 
rear transom, directly under the left-hand rail, is a horizontal counter shaft. 
This shaft is secured by two boxes or bearings to the rear transom. Upou 
the outer end of this shaft, and driven by the pinion before mentioned, is 
a cog wheel, and on the inner end of the shaft is a b>velled p.nion, which 
drives a large bevelled cog wheel on an upright shaft, which turns in boxes 
or bearings fixed to the rear transom. Upon the lower end of the upright 
shaft is fixed a pinion, whicn works into a circular toothed rack. 

466. R. Beut, Gracechurch-street, London, “ Armour plating.”—Dated 20th 
February, 1863. 

Tuis invention consists in securing to the iron frames or ribs double sur- 
face plates—that is, plates somewhat similar in form to ordinary rails for 
railways, the web or beam connecting the two surfaces being of a depth 
varyi g with the requirements of the ship. The inuer surface of the plates 
is recessed, so as to rec-ive between every two plates an intermediate and 
smaller but similarly shaped double-surfaced and webbed strengthening 
plate. Between every two plates where they are brought together on the 
outer surface the patentee fits a rib or filling-up piece of teak or other suit- 
able material, and for the purpose of tightening all the plates he makes an 
aperture through the web of all of them, and introduces in such apertures, 
in a heated state, a bolt or bolts so as to run vertically. He then 
passes a key through the bottom of the bolt, which, on cooling, tightens 
all the plates, and gives stability to the whole structure. He beds the 
inner surface of the piates on tarred felt or other like suitable material. In 
some cases he surrounds the vertical tie-bolt with a wooden washer or 
collar. At intervals he passes iron collars or clips, which run at right 
angles, or nearly so, to the vertical tie-bolts, round the vertical bolts, and 
keys the clips to the inner side of the frames or ribs of the vessel. 

468. W. CuarK, Chancery-lane, London, ** Projectiles for ordnance."—A com- 
munication.—Dated 20th Fevruary, 1863. 

This invention relates to what are technically known as sub calibre 
shot and shell, that is to say, sh»t and sheli of a calibre less than that of the 
guns from which they are intenJed to be fired, and consists, First, in the 
combination of a bolt or elongated shell of iron or steel having a cutting 
face and a surrounding casing of wood or other light material ; Secondly, 
in a rear cap of metal, so applied in combination with the bolt or shell and 
the wooden casing as to serve as a means of holding the wooden casing, 
atcaching the packing device, and supporting and guiding the rear end of 
the projectile in the bore of the gun; Thirdly, in a front cap of metal, so 
applied in combination wich the bolt or shell and the wooden casing as to 
serve the purposes of holding the forward end of the said casing, of support- 
ing and guiding the front end of the said casing in the bore of the gun, and 
of effecting the explosion of the charge of the shell by resistance against the 
surface of the budy penetrated by the shell itself, 


74. F. J. Manceaux, Paris, ‘ Fire-arms.”—Dated 21st F-bruary, 1863. 

This invention ¢ msists, as hereafter set forth, in mea.s of transforming 
small arms of large cxlibre and muzzie-loading int» arms of smaller or 
reduced caliore, and either muzzle of breech-loading, preserving all the 
parts used in the first manufacture of the gun, without any other change 
than that of the barrel. The patentee first cuts out bars or strips of walnut 
or other wood, similar to that of the stock of the arm, in which a barrel of 
smaller calibre is to be substituted for the original and larger barrel, and 
rounds, s ;apes, and adjusts them im the channel or groove in the stock for 
the rezeption of the barrel of redu:ed calibre, so that they may exactly fill 
the place or channel occupied by the original barrel. He yently heats 
the fore part of the stock, and the wood dlling piece or pieces separately, 
and applies hot clear glue to the surfaces of both. He then aljusts the 
filing piece or pieces in the chaunel, and keeps them in close contact by 
bands wound round them by clasps or otherwise, ani dries the glue under 
gentle heat. When thorovghly set he cuts out of, or in the diling, a 
channel for the receptio of a barrel of less calibre than that removed. He 
then heats to redness the reduced calibre barrel, ani adjusts is in the 
channel so that it may bear on the bottom thereof, and so that the nipple on 
the new barrel may present itself directly uuder the head of the hamm_r of 
the lock. He then passes the breech screw through the tail of the barrel 
and into the stock. The buckles and rings used for fastenin: the old barre! 
in the stock may be used for the barrel of smaller calibre; but, in order to 
adapt them to this barrel, he lines them with iron to mak: up for the 
difference in the calibre. To plete the tation of all the accessories 
of the larger to the smaller barrel he lines the socket of the bayonet with 
iron or steel; and instead of the barrel of the smaller calibre being muzzie- 
loading, it may be breech-loading, in which case the chaunel will have to be 
carried further back in the stock. 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upho'stery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


443. J. H. Buy, Great Yarmouth, ** Cooking stoves.” — Dated 1*th February, 
1863. 

This invention cannot be described without reference to the drawings. 

454. L. A. Povast, Paris, *‘Msnufacture of oil lamps."—Dated 19th 
February, 1863. ‘ - 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

483. W. E. Newton, Chancery-lane, London, “ Wind instruments."—A com- 
municat.on.—Dated 2ist F bruary, 1363. 

This invention relates principaily to that kind of wind instrument in 
which valves or pistons are empluyed for modifying or assisting in producing 
the notes or tones. One of the objects of the invention is vo facilitate a 
change of key, and another is to construct the instrument in such a manner 











that it can be carried more canlly by the player. In order tc effect the first 
object the instrument is divided into two main parts, which are connected 
together by a central pivot on which one part may be turned horizontally 
on the other in either direction for a short distance. The upper part of the 
instrument carries the princinal working parts. aud the lower part consists 
mainly of the lower bends of the main tubes. In order t» admit of changing 
the key of the instrument there are several additional tabes, so that the 
main tube may be lengthened or shortened as may be desired. These addi- 
tional tubes all terminate at the central part of the instrament where the 
top and bottom parts are connected. These tubes are ad to a per- 
forated vaive plate in which there are as many ways as there are sections of 
the main tubes in the lower half of the instrament. This valve plate with 
the tubes thereon turns on the central pivot, so as to bring any section of 
the lower part of the main tube into c »ncidence with the w part, A 
change of key muy therefore be produced by simoly moving the valve plate 
round horizontally part of a circle. In order to render the i «strament more 
convenient to carry, the bell part of the main tube is bent . and 

either over the left shoulder or under the armpit. — Not proceeded with, 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

450. J Gray and J. Hupsox, Botolph-lane, London, “ Treatment of steatite.’* 

—Dated 18th Februar, 1865, 

In carrying out this invention the inventors take steatite, as extracted 
from its natural bed, and reduce it into pieces of small size or, by stamping 
or grinding, disintegrate it and leave it in the condition of coarse powder. 
It is then put on to the hearth of a reverberatory furnace, and subjected to 
the acuion of heat. By this means the discolouration that is due to the 
presence of oxide of iron and other foreign matters is removed, and the 
material may be more or less bleached according to the duration of the pro- 
cess, and is then ready for sub-equent use. They employ steatite, thus 
prepared, as a substitute for white lead in the maunfacture of paints and 
such like articles of commerce White stevtite colours may be thus pro- 
duced, and any variations of shade between white and brown may be 
obtained. ~ Not proceeded with. 

475. E. T. Ilveues, Ch me-ry-lane, London, ‘‘ Improvements in the treatment 
of coloursng matte s derived from tar, for the purpose of making them 
applicable for painting.” —A communication.— Dated 2st February, 1863. 

For obtaining cakes of red, blue, and violet, the inventor takes fifteen 
grammes of white soap and dissolves it in 100 grammes of ho. water, and 
then mixes with the solution six decigrammes of colour previously dissolved 
in methylitic alcohol, or other solvent. ‘fo this mixture he adds twenty- 
five grammes of pure alumina in a gelatinous state, and then fiiters and 
dries the mixture. These proportions may be varied at discretion, for 
instead of six decigrammes of colour, a larger quantity may be w in 
order to have a greater depth of colour. Inste of the white soap, 
glycerine and soaps made from oils or grease derived from animal matters 
may be employed, an‘ instead of the alumina, sulphate of barytes or other 
metallic or earthy oxide may be used, and thus obtain the means of manu- 
facturing all the colours derived from tar into cakes or pigments, Thus 
the cvlour is dissolved in any of the known solvents, and then mixed ina 
water bath with vegetable or animal soaps dissolved in the hot or cold 
state, and precipitating the colour by alum:na previously precipitated from 
alum or sulphate of barytes, or any other kind of salt or metallic or earthy 
oxide. By these means, and especially by the assistance of an animal 
matter in a soapy state, the colours are rendered solid and durable, and are 
applicable for painting. He al-o incorporates the colours derived from tar 
with animal or other soaps without the assistance of alumina or other 
oxides, and thus obtains colours soluble in water or oll, from which 
different tints can be procured by mixtures of these soluble colours. He 
obtains a fine yellow cake or product by employing picric acid in combina- 
tion with earthy compounds, and the picrates in general, particularly the 
picrate of lead. These aniline colours are mixed with animal or vegetable 
soaps for making the colours soluble in water. When the blue and yellow 
products are combined a fine green is obtained, and the mixture of red and 
yellow produces an orange colour, and by the mixtures of the different 
colours all varieties of tints can be procured. The richness of these colours 
are unequalled, and as they maintain their tints when exposed to the light 
they are invaluable in the arts. 

477. A. H. Remonxp, Moorgate-street, London, “ Preserving provisions."— 
Dated 21st February, 1863. 

The first part of this inveation consists in causing a current of electric 
fluid to pass through the cases containing the provisions, after they are 
finally closed up ; such electric fluid, being made to pass along a fine iron or 
other metallic wire through the case, causes the wire to become hot 
and consume the oxygen. Another improvement consists in placing inside 
the ease, and in counection with the thin wire, any known chemical agent 
(such as common sulphur, for mstaace), which, in its ordinary state, has no 
particular affinity for oxygen, but which, upon becoming ignited (by means 
of the electric wire above referred to), evolves any gas (sulphurous acid gas 
for instance) which will absorb, destroy, or convert into a harmless gas the 
oxygen which is contained in the case, and which it is desired to get rid of, 
orthe sulphur or other agent may be ignited by any other convenient means, 
A farther improvement is as follows :—After the can has nm ch a 
sufficient quantity of hydrogen gas is to be introduced therein to form (with 
the oxygen which may be in the case) an explosive mixture or gas, and 
this gas is to be then ignited by passing a current of electricity along a 
metallic wire through the same, and thus all traces of oxygen will be 
destroyed.—Not proceeded with, 





Ciass 9,—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, §c. 


464. C. W. Stemens, Great George-street, Westminster, “ Insulating and sup- 
porting telegraph line wires.” —Dated 20th February, 1863. 

The patentee clains, First, the employment of the juice or milk of the 
india-rubber and gutta-percha trees, and varieties of the same, for coating 
electric telegraph line wires or cables. Secondly, effecting one or more coats 
of india-rabber or gutta-percha, either alternately or combised, upon 
electric line wires, by passing the wires to be so coated successively through 
a bath containing the juice or juices of the india-rubber and gutta-percha 
trees, and a shafc containing heated air or gases, to lidate or indurat 
the covering. Also the binati suc coats with layers or 
coats of insulating material, applied in any known manner. Thirdly, 
effecting a tenacious covering to insulated telegraph line wire by saturating 
the fibrous material employed in forming the same with the juice or milk 
of the india-rubber or gutta-percha trees, in the manner described. 
Fourthly, the consiruction and use of posts or supports to electric telegraph 
line wires composed of a founda‘ion plate of ca:t or wrought iron, or equi- 
valents for the same, to which is attached, by bolts or otherwise, a pipe or 
socket of cast or wrought iron, rising to some height above the ground, 
and receiving in its upper end a conical or cylindrical welded wrought iron 
tube cemented into the same, and carrying the insulating supports for 
the line wire, substantially as described. Fifthly, the construction of 
pee mone | supports, for suspendiug the line wire or line wires from posts, as 
described. 








Crass 10.—MISCELLANEOUS. 
Including al! Patents not found under the preceding heads, 


884. S. Lamp, Leeds, and J. Spin, Shefleld, “* Machinery for tenoning, 
grooring, sawing, and otherwise cutting wood."—Dated 12th February, 
1863. 


The f>llowing are among the prominent features of this invention :—In 
constructing a tenoning groovins and sawing machine, the inventors employ 
two parallel arms,so arranged that the distance between them can be 
adjusted, each axis for this purpo-e being mounted on a slide on the main 
fram» ; the slides are capable of being traversed by screws, each slide having 
two screws, one near each of its ends, and these screws are turned simul- 
taneously by means of bevelled gear from an axis at right angles to thein. 
These parallel axes carry the tevoning cutters ; the cutters for cutcing the 
flat of the tenon are of ordinary construction ; but to cut the shoulder of 
the tenon, in place of employing straight cutters sharp at the end, as is 
usaal, the inventors employ discs of steel sharpened all round : these are 
each connec'ed with the cutter head bya central screw, so that, when b 
use one portion of the cutting edge of tue disc has become dull, another 
portion can be brought up by turning the dise partly round, and this 
without in any way interfering with the adjustment of the machine, In 
order that tenons may be cut in which the shoulder on one side of the piece 
of wood is further from the end thereof than the shoulder on the other, they 
make one of the cutter heds to slile longitudinally on its axis. In order 
to obtain this adjustment they prefer to empioy a screw passing through tne 
head, and entering a hole tapp-d in the end of the axis, and they clamp the 
head in its proper position when it has been adjusted. According to this 
invention they mouat the cutter axes in conical bearings, there boing two 
cones on each axis to ran in the bearings, and one of these cones is adjust- 
able, so that it can be set up to compensate for wear. The table for pre- 
senting the wood to the t-noning cutters is capable of being moved to and 
fro on guides fixed at right angles to the cutter axes. —Not proceeded with. 
337. W. L. Genoz, Wellington-street, Strand, London, “ Table apparatus, 

Sor promoting the comfort of persons at sea,”—A communication.—Dated 
one February, wed hs 

This apparatus—which may be of any shape, and as ornamental as ma 
be desired —is constructed as follows:—On two upright supports fixed to 
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the table, and sufficiently above it to avoid touching it in the come-and-go 
motion, is a movable axle, to which is suspended a stand or tray, on which 
are placed the bottles, glasses, or other objects, and a weight, in the shape 
of a movable cylinder, is carried at the lower end of vertical pieces, for the 
purpose of always preserving the equilibrium of the entire apparatus when 
tossed about by the rolling of the ship. The axle of the apparatus must be 
placed parallel with the sides of the ship; nevertheless, when the inconve- 
niences of pitching are to be avoided, the axle may be placed slightly 
slanting athwariship. The principle of this ar t is, therefore, sus- 
pension, rendered applicable, First, by the reduction of the radius of the 
segment described as much as possible, so as, at the same time, to reduce 
the come-and-go motion almost to nothing ; Secondly, by the position of 
the balance weizht, the axle of which is parallel to the axle carrying the 
stand or tray, and is placed well in the centre of the lower extremities of 
the perpendicular pieces carrying it. The duty of this weignt is not only 
to prevent the apparatus swinging about but also to prevent it from cap- 
sizing; its weight must, therefore, be in proportion to that which the 
epergne or stand will have to carry.—Not proceeded with. 


288. J. Jones, Liverpool, ‘* Manufucture of lead, tin, and other metals."— 
Dated \3th February, 1863. 

The patentee claims, First, the use of a vessel for containing the molten 
metal to be formed into sheets, which is closed at the top, and causing it to 
move on the piston or ram by hydraulic power. in place of moving the piston 
as heretofore, so as to allow the sheets or tubes of metal or amalgamation of 
metals to be formed by pressing the metal through dies in the side or sides 
of the vessel containing the moiten metal, or through dies placed on the 
head of the fixed piston, and passages formed therethrough, to aliow the 
sheets to be delivered from one or both sides of the piston below the con- 
taiver, subs‘antially and in the manner and for the objects described and 
set forth. Secondly, the use ofa fixed or movable piston fitted with forming 
knives or dies, and constructed with vertical passages and lateral ports for 
the formation of sheets of lead or other meta! or amalgamation of metals, 
as described and set forth, or any mere modification of the same. Thirdly, 
the use of a fixed ram, in bination with a ble container having the 
dies or forming knives placed in the bottom or side or sides of the container 
in place of at the top as heretofore, substantially in the manner and for the 
purposes described und set forth. Fourthly, forcing out the molten metal 
or amalgamation of metals to be converted into sheets from the container 
through suitable dies at or near the bottom thereof ina cylindrical or tnbular 
form, and then recciving it on suitable mandiils or otherwise cutting it 
open by fixed or movable knives, saws, or other mechanical equivalent, and 
flatt-ning it out into sheets by rollers, or in any other convenient way. 
Fifthly, the peculiar mode and apparatus for tinning or otherwise coating 
as formed sheets of lead or other metal or amalgamation of metals as 
described and set forth, or any mere modification ofthe same. And, lastly, 
the genera! construction, arrang t, and bination of the various parts 
of the apparatus, 

391, J. Grantuam, Nicholas-lane, London, ‘‘ Hydraulic presses.” — Dated 13th 
February, 1863. 

The object of this invention is to vary the amount of power given out by 
a single ram in a hydraulic press, although the pressure of water or other 
liquid may be uniform. The First part of the invention relates to an 
arrangement by which the power exerted by the ram is increased at a 
certain distance or distances during the stroke, resulting in an economical 
process for packing or pressing any material into a smaller bulk, and which 
requires less pressure at the commencement than at the conclusion of the 
stroke, and especiilly useful where an accumulator is employed. In order 
to effect this object the pat) ntee constructs both the ram and cyl nder in 
which it works of two or more diameters, each of which is provided with a 
packing of the ordinary kind. The ram has a telescope shape, but does not 
slide within itself; its liest di is first operated on by the water 

yressure, by which it is forced to a certain distance, when the next diameter 
K also operated upon, giving an increased force, and so on to the next, 
according to the number of gradations in the ram, the power being increaved 
proportionately to the increased diameter of the ram. The spaces between 
those portions of the ram and cylinder formed during the traverse, but not 
yet supplied with the high pressure, are filled up by means of a flow of 
water at a low pressure from a pipe fitted with a self-acting valve, which 
closes immediately the high pressure is turned on, and prevents the water 
from receding. For the purpose of tarning on the water from the accumu- 
lator or pumps to the increaved diameter or diameters of the ram at the 
proper time and distance of traverse, the patentee arranges a pipe commu- 
nicating either direct with the small end of the cylinder, or with a supply 
pipe, and fits the same with a stop valve and lever. This lever may be 
actuated in any convenient manner by the traverse of the ram, so as to set 
on the valve as required. Another c nvenient method for turning on the 
high pressure of water is by forming holes or longitudinal or diagonal slots 
for a certain distance on the side of the ram, so that, when it has traversed 
such distance, the water pressure may be communicated past the packing 
from the smailer diameter of cylinder to the next of larger size. TheSecond 
ee of the invention relates to cx arrangement in which the power exerted 
»y the ram is greater at the commencement of the stroke than at'the con- 
clusion For this purpose he constructs the ram of a telescopic form. con- 
sisting of one ram sliding within another of larger diameter but of less 
length, the external ram sliding within a cylinder provided with a shoulder 
orstop ; when the pressure from the accumulator or force pump is applied, 
it operates upon and actuates both the rams, which traverse together a 
certain desired distance. until they arrive at a projection or stop, when the 
pressure actuate. only the internal ram, which being of smaller diameter 
exerts a diminished force and requires less water. 


804 0. H. Hovar, Shoreditch, London, “* Manufacture of hat brims.”—Dated 

















1th February, 1263. 
Ti.is invention cannot be described without refere sce to the drawings. 
399. J. C. Jerre ott, Cork, ** Production and generation of gases.”—Dated | 
14th February, 1863. 
The object sought to be obtained by this invention in the production of 
gas for lighting aud heating purposes is, chiefly, the utilisation ef the heat | 
now not used in steam or other furnaces, and open or closed fire-places of | 
every description. The means for effecting this object consists in intro- 
ducing into the furnaces or fire-places vessels of various forms, composed of | 
cast iron, clay, or other metallic substances, and plaved according to the 
construction of the said furnaces or fire-places, and made to correspond with 
the furnaces or fire-places now in use, or to be used hereafter for these or | 
other purp ses, so as that the said heat may be used. The vessels to be | 
generally used will consist of a retort or retorts to be placed lengthways or 
otherwise over or at the sides, or as may best suit the fire bars of the 
different fire places, and in these retorts will be placed the various | 
substances, animal, vegetable. or mineral, from which the different gases 
are to be obtained by distillation for lighting and heating purposes, and by 
the heat before referred to, and not now used for these purposes. The gases 
after being set free are conducted by pipes to the condenser, which consists 
of two cylinders, one placed in the other, the outer one holding water ; the 
gas on entering goes to the inner cylinder, which it fills and is then driven 
by the hydraulic power to the gas holder, in its tank filled with water 
saturated with lime, and holding the salts of soda in solution, through | 
which it passes, and by this means is perfect!y purified and ready to be used. 


404. W. Woon, Ashton-under Lune, ‘* Cutting or producing screws or threads.” | 
— Dated Lith February, 1863. 

This vention relat. s to the cutting or formation of such screws, worms, 
or similar helical threads, as are term d male or external screws, The ap- | 
paratus consists in @ novel arrangement of, and improvements upon, the 
we!|-known stocks and dies, and is designed to render one stock available 
for Unree or more dies, ‘Ihe improvements consist in the employment and 
uve of equilateral triangles, or two four-sided pieces of meta', each side of 
which is to contain one half of the screwing die, so that, whom two corre- | 
sponding sides are brought together, the die will be formed at . he middle or | 
division when the two pieces come in contact, the triangular pieces being | 
secured to a back plate by a central screw oP each. A sevond part of 
the invention consists in a novel arrangement of apparatus for tightening 
and adjusting the dies as now employed in ordinary stocks and «ies, and 
which is al-o applicable to the adjustment of the before-me: tioned f ur- 
sided pieces. At the end of the opening in the stock, wherein the dies fit, 
a narrow slot is formed to receive a movable nat, within which a screw 
works, terminating in a head which abuts ageinst the back of the sliding 
die, so that, by turning the screw out of the nat, pressure is exerted on the 
die, the nut and screw being readily displaced for the ready substitution of 
another die.--Not proceeded with. 

403. W. Bayuis and T. H. Horpwoop, Hulme, “ Tongs or forceps."— Dated 
14th February, 1863. 

This invention cannot be described without reference to the drawings. 

405. J. Lewis, Wuych-street, London, ‘* Driving sewing machines.” — Dated 
14th February, 1963. 

This invention consists, principally, in driving sewing machines by means 
of coiled springs, or by coiled cords or chains and weights, instead of driving 
them by means of a treadle worked by the foot, or by steam, or other 
similar power, as hitherto practised.—Not proceeded with. 


4(8, W. Cuark, Chancery-lane, London, ** Apparatus for separating the fibres 
of straw, wood, and other vegetable substances.” — A communication.— 
Dated 14th February, 1863. 

This inve:tion relates to the separation of the fibres of vegetable sub- 
tances, and the extraction of their gummy and colouring matters, by sub- 
jecting them to the action of water, broaght to a temperature at which it 
boils under a pressure greater than that of the atmosphere, either with or 
without the use of alkalies, or of rubbing, grinding, or beating d+ ices, as 
an aid to maceration. The invention consists in effecting the mac» atin 
process without interruption, by supplying and discharging the materi 
and the water necessary to effect maceration in a continuous manuer by 
means of a forced circulation through the boiler or macerating apparatus, 
effe cted by a pump or other equivalent forcing apparatus. It also consists 
in saving the beat of the discharging pulp or macerated material by retain- ; 





ing it under pressure after it has left the boiler or macerating apparatus, 
and passing the incoming fibrous material and water in a contrary direction 
to the discharge through a suitable system of pipes or passages properly ar- 
ranged in contact with or in relation to the discharge pipes or passag' It 
also consists in forcing the fibrous material through a mill or other grinding, 
ru) bing, or beating apparatus employed in c nnection with the boiler as an 
aid to maceration by the combi.ed or simultaneous action of the pum» or 
forcing apparatus, by which the forced circulation through the boiler is 
produced, and of the pres-ure due to the heat of the steam or water in the 
boiler. It al-o consists in the construction of the forcing pump by which 
the forced circulation through the boiler or macerating apparatus is pro- 
duced «ith sharp-edged valves, so applied and overated as to cut any straw 
or other material which may be left in the valve »passag-s when the valves 
close, and thus ensure the perfect clo.ing of the valves and prevent leakaze. 
It further consists in the employment, for the purpuae of transferring the 
heat from the discharging pulp or unacerated material to the incoming ma- 
terial and water, of double or twin pipes, or. in other words, pipes contain- 
ing two passages, throuzh which the macerated material and the incoming 
material and water can fluw sids by side in opposite directions. 


415. J. W. Crossuey, Brighouse, York, ‘* Press papers."—Dated 16th Feb- 
ruary, 1863. 

This invention consists, Firstly, in having press papers coated, or covered 
with tinfoil, or other metal, in ‘hin leaves or layers, or an alloy of tin and 
any other suitable metal, or with other alloys, mixtures, or amalgams 
capable of producing metallic surfaces thereon The Second part of the 
invention consists in the employment of a series of cylinders, heated by 
steam or other heating media, and two endless aprons or cloths, which 
pass over or partly around and in contact therewith, in such manner that 
press papers, or other sheets of paper, may be placed betwixt, and carried 
or conducted thereby over and around, or in near contact with, each of the 
said cylinders in succession, by which they are dried. The said series of 
cylinders, or drying hine, the p 1 , to prevent radiation 
of heat ; and he has a chimney »r opening at the top (which may be con- 
nected by a pipe to the boiler chimney, with openings at the bottom to 
admit air, which may be first heated), by which means a current will be 
produced betwixt the cylinders, carrying off the vapours, thereby materially 
assisting in the process of drying. 


417. W. C. McExtec, Birmingham, and G. and T. WitaErs, Westbromwich, 
** Locks.” — Dated 16th February, 1863. 

These improvements in lever locks and other locks consist in arranging 
in the manner hereinafter explained, the parts of a lock, so that when the 
bolt is shot the whole of the space near the key-hole is filled up, and the 
entry of gunpowder into the sail lock is thereby prevented. Below the 
ke\-hole a short arm or lever is joinved, the said arm or lever turning on 
the lock case, and having motion in a vertical plane when acted upon by the 
key. A spring restores the stid arm or lever to a horizontal position. The 
free end of this arm or lever is made of a wedge shape. In a line with the 
said arm or lever is a block fixed upon and moving with the lock bolt. The 
front of the said block has a recess made in it, corresponding in shape to 
the end of the arm orlever. When the bolt is shot the said block is moved 
forward, and the wedge-shaped end of the arm or lever engages in the 
recess therein. The open space in the lock which is necessary for the 
motion of the key is thereby filled up, and the space into which gunpow- 
der can be placed reduccd to a minimum. Locks made according to this 
part of the invention are specially applicable for use in fire-proof safes, but 
may be applied to other purposes. The improvements in lever locks con- 
sist, secondly, as follow: —Upon the top lever of the series of levers of the 
luck is placed a stud or projection. The curtain of the lock, that is, a met«l 
disc capable of rotating by : hs turning of the key, has a tooth or projection 
on ity periphery toact in either direction, which said tooth must escape the 
stud or projection on the lever before the bolt can be shot or withdrawn. 
‘the true key being used, the curtain is turned, and the lever is raised to 
the hei-ht necessary for uhe tooth on the curiain or disc to escape the stud 
or projection on the lever, when the bolt can be shot or withdrawn. The 
improvements in lever locks consist, thirdly, as follow: — In frout of each 
of the ordinary levers, or at that part nearest the bolt head, is placed a 

ppl ary or detector lever, turning on a centre below the said 
ordinary levers. The said detector levers have a slight motion in a vertical 
plane, and their free ends are hooked, the said hooked ends bearing on the 
top edges of the ordivary Jevers when the bolt is shot, and preventing the 
raising of the ordinary levers until the said detector levers are removed, as 
hereinafter explained. The curtain or rotating disc of the lock has a tooth 
or projection on its periphery, and between the said curtain and detector 
levers a short arm or lever is placed. By the turning of the curtain or disc 
to withdraw the bolt, the tooth or projection on the said disc acts through 
the short lever upon the detector levers, and lifts their hooked ends from 
off the ~ edges of the ordinary levers. The ordinary levers 
can now raised, and the bolt withdrawn. When the bolt 
has been withdrawn the hooked ends of the detector levers rest against 
the front of the ordinary levers, and are ready, on the shooting of the bolt, 
to engage with the top edges of the said levers, as before explained. 
Instead of using & series of detector levers equal in number to the levers 
of the lock, a single detector lever of the width of the series of levers may 
be ewployed, The ra:sing of the detector lever or levers from the ordinary 
levers way also be effected by means of a projection on a lever placed upon 
the top of the ordinary levers acting against a tooth or projection on the 
said detector lever or levers, The improvements in lever locks consist, 
Fourthly, as follow :-~The patentees cut away that part of the bolt which 
is usually acted upon by the key to withdraw the bolt, and make the key 
act upon a projecting part of one of the levers of the lock to withdraw the 
bolt, the shooting of the bolt being effected in the ordinary way. The 
levers turn upon and move with the bolt, thy stump being fixed on the lock 
case. ‘The spring by which the levers are pressed down is carried by the 
bolt. The end of each of tne levers 1s serrated or made into teeth, and in 
that part of the stump facing the said ends of the levers a recess is made, 
corresponding in shape to one of the teet | on the ends of the levers, When 
a false key is introduced, anu the bolt attempted to be withdrawn, one of 
the teeth on the levers engages with the recess in the stump, and prevents 
the further raising of the levers. ‘The levers may turn upon one end, or 
turn nearly midway between the ends of the said levers. 











| 418. J. B. Warts, Birmingham, “ Manufacture of matchets and swords.”— 


Dated 16th February, 1363. 

In carrying out this invention the inventor employs bars of steel of the 
kind commenly employed fur the facture of tchets, and known in 
commerce as matchet stvel. The said matchet steel is about the wiuth of 
the matchet to be made, and is roiled ef the form of the middle part of the 





' blade of a matchet. The said matchet steel is cut into the required 


lengths by oblique cuts or divisions, and one end of each piece of ste! is 
formed into the tang, and the other end into the pvint of a matchet, by 
means of rolls, The tang is formed at that end of the piece of steel which 
forms an obtuse angle with the thick or back edge of the said pi: ce of steel. 
In forming the said tang the inventor employs a pair of roils. one vu: voth 
of the said rolls being slightly eccentric to their axes ; one of the said rolls 
has a portion of its cylindrical surface cut away, to permit of the intro- 


| duction of the piece of metal between the rolis. The heated end being 


passed between the roll», the thick or back edge is elongated more than 
the thin edge, and the tang edge is thus made of nearly the same thickness, 
and of nearly the same length, on both edges. The tang is com leted ia 


| the ordinary manner. In making the point eud of the matchethe first flattens 


and tapers the back edge by cross rolling, aud afterwards curves the required 
part of the matchet ; this he effects oy means of rojls, the acting surfaces 
of which are slightly inclined to one another. In inserting the piece of 
st el between thy roils, the edge which is to be curved ofa convex figure is 
turned towards the ends of the rolls where their surfaces are nearest 
together. The is finished in the ordinary manner. He forms the 
pouits of swords by the process descrived with reference to the points of 
matcneis.— Not proceeded with. 


419. H. Smith, Regent's Park-terrace, London, “ Apparatus for feeding 
horses."—Dated 16th February, 1563. 

This invention consists in arrauging and applying apparatus to mangers, 
or to the troughs or vessels where horses are fed, in order that the food 
may be gradually supplied by 4 measured time to such mangers, trougis, 
or vessels, and so as to allow and ensure a reasonable ime for the hor-es 
to eat their food. Ths arranzement of apparatus empluyed in carrying 
out this invention may be varied, but it is preferred to have at »be or shoot 
to each manger or vessel, descending from a hopper or other containing 
vessel, wherein the quantity of foo for a feed is placed, and from which 
it is allowed to descend into the manger, trough, or vessel, the descent or 

of supply being regulated by a valve or slide, or other instrument, 
the action of which may be regulated by a falling weight or spring, or by 
other suitable means.—Not proceeded with. 

420. R. A. Brooman, Fleet-street, London, ‘* Cover or protection for steel and 
other metal springs, ribanus, and hoops.”"—A communicution.—Dated 
16th February, 1863. 

This invention is inteaded chiefly to appiy to protecting or covering the 
metal ribands used iu the facture of crinolines, but it applies to metal 
springs, ribands, and hoops generally. It consists in windiag spirally on 
such springs, ribands, or hvops oue or more strips of paper, stamped, 
coloured, or plain, or ia encasing the spriugs, ribands, or hvups iu sheaths 
of paper or p«picr maché, 

421, W. Jackson, Liverpool,  Pumps.”--Dted 16th February, 1863. 

This invention is intended chietly to apply to ships’ pumps, but it is 
applicable to pumps in general, The inventor causes the suction pipe to 
terminat at piu a bead, aud at the bottom of the bend he fix 8 a box ; 
at right angles (or nearly so) to this box, he fits the pump barrel ; the 
bucket is connected by a rod to one end of a rocking beam. ‘he other ead 
of tais beam is furnished with a friction reiler, and the beam is made to 
rock or reciprocate, so as to icate the requisite motion to the 
bucket by means of a cam mounted upon a shaft, to which rotary motion is 
communicated by a crank handle, or otherwise. 














THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Tron Trave: Anomalous Position— PReLmMinany Meeting 
Yesterpay: The Points Discussed: The Decision come to—Tux 
Waces Question: Union Movement amongst the Men: Meetings— 
Fonerat or AN IRonMasTER—SeERious CH4RGE AGAINST AN IRON- 
MASTER—THE Coat Trave: Great Activity—MtIne ACCIDENTS axp 
ReckiessNess—INTERESTING Point TO COALMASTERS— Exrenpep 
Use or Cotmiery Locomotives—GeneraL Harpware Trapes: 
Activity Decreasing—EnxGush aNnD French Manuractcorers— 
Nattmakers’ StarkKE—Proposep InrropucTion OF THE HALr-tTimg 
Syvstem— Bankruptcy Cases—Raitway Accipent—Macuinery 
anp AGricuLturaL SHow—TueE Coventry Distress. 


Great feverishness, and the utmost uncertainty as to the probabili- 
ties of the future, continue to prevail in the iron trade. The course 
which the men are taking, and the influence which they have ob- 
tained by their success in the recent struggle, have baffled all calcula- 
tion founded upon the ordinary course of events. There can be no 
doubt that to advance the price of a material in universal demand 
because higher wages have to be paid to the workmen consequent 
upon their scarcity, is not likely to be permanently successful 
without an increased demand for the material itself; and that there 
has been such an increased legitimate demard as to warrant a rise of 
£1 per ton, which is now the real rise upon the ny before the 
puddlers’ strike, there is much room for doubt. ‘The officially-de- 
clared rise, it will be remembered, was only 10s. a ton, that rise being 
preferred to 20s. because of the want of demand. It was, how- 
ever, intended that at the Preliminary Meeting, which was 
held yesterday (Thursday), the other 10s. should be put on. But 
scarcely ever had there been so much speculation as there hag 
proof during this week as to the course which the masters would 
pursue. By some it was urged that the trade would simply rectify 
what by the majority has recently been considered the error of the 
special meeting, and make the rise, as compared with the rates that 
had long prevailed up to that meeting, an officially declared 
advance of £1, as the supporters of the 10s. had purposed. Others 
again asserted that as the men who had occasioned the rise of 10s. at 
the special meeting would, if another similar advance should be 
made, demand a further increase of wages, to the extent 
of, for the puddlers is. a ton, and for millmen and others 
10 per cent., it would be useless to make any other rise 
than one of 20s., making, with the 10s. declared a few weeks 
ago, a total rise since the strike of £110s. a ton. The arguments 
on each side were fully discussed. The advocates of the 1s. laid 
much stress upon the competition which this district experiences 
from other districts, and also the want of a really improved legiti- 
mate demand with the probably ultimate repressive effect of even 
the rise that had already taken place. The supporters, on the con- 
trary, of the further rise of £1, asserted that as the men would be 
sure to demand a rise of wages of 1s. per ton, and 10 per cent. respec- 
tively, if the advance were only 10s., and that they would ask no 
more if the rise were twice the amount, it would be unwise to do 
other than declare a rise of £1, when, if the trade could not stand 
the advance, then the men must give way, and wages again come 
down to their natural level. Ultimately it was resolved that the 
rise should be £1. It was also resolved that puddlers’ wages should 
be advanced further 1s. a ton, millmen’s wages ten per cent., and 
miners’ (thin coal) threepence, and (thick coal) sixpence per day. 
Bars are now, therefore, £8 103. per ton atthe works. The excite- 
ment is intense. 

The union movement, both among the ironworkers and the 
colliers, still progresses. al societies for the benefit of the men 
are forming in every part of the district. Among larger unions 
already in existence, the North Staffordshire and North Wales 
Amalgamated Association is making great efforts to increase the 
number of its bers, by inducing the colliers of this district to 
join the society. 

Among the ironworkers the movement is sectional in its character. 
No proposal for a general amalgamation of the men into one large 
and powerful society appears to meet with favour; and, in conse- 
quence, the operation of each union formed is confined to the imme- 
diate locality in which its members are employed. On Saturday 
night last a meeting of the rollers and others was held at Brierley 
Hill. As the reasoning used on this occasion shows pretty clearly 
that, to some extent, at least, the men are aware of the potency of 
the weapon, unity, we subjoin a few of the remarks made. One of 
the operatives, in recommending the union to all those present, 
observed, “ that but for the union, the men would not have received 
the rise in a single instance, And,” he continued, “if this is the 
case when our society is in its childhood, what will result from its 
influence when it becomes, say, ten years old? This,” he said, 
“showed the necessity of being united, and of letting the 
masters see that, in respect of the wages question, the men 
were thoroughly resolved and determined. Why, he asked, had 
every puddlers’ strike but the last failed? Simply because on 
former occa-ions the men undertook that for which they were not 
adapted; they were children in such movements. Now, however, 
they had grown, and they had in consequence been able to do that 
which before had been impossible.” After other remarks it was 
determined to fourm a society which, in its operation, should embrace 
an extensive area of the district, and which should be called “ An 
Association for the Protection of the Interests of the Rollers, the 
Roll Turners, the Mill Furnacemen, the Bolters-down, the 
Stock-takers, the Shearers, and the Bundlers.” By the second 
rule it was stated that the principal objects of the Associa- 
tion were “to promote the interests of members, to enable them 
to secure a fair remuneration for their labour, and to maintain au 
equitable scale of wages throughout the trade.” It was stated that 
200 men of the immediate district were ready to become members, 
and that no fewer than 400 at Westbromwich had expressed an 
intention to follow a similar course. During the meeting it was 
distinctly explained that the men in every instance would require 
the 10 per cent. advance, not from the present time merely, but 
from the time when the puddlers resumed work three weeks before, 
and that at each works the advance must be i0 per cent. upon each 
man’s previous wages, without reference to what his fellows 
were receiving. It was also announced that Messrs. Noah Hingeley 
and Sons had given the rise upon these terms, and that other 
masters had followed their example. Wherever this was not the 
case it was advised that notice should be given at once. 

The funeral of Mr. Samuel Groucutt, ironmaster, of Coseley, took 
place on Monday, and was witnessed by about 3,000 persons. 
Among those who took part in the procession was about 400 of the 
men employed in Mr. Groucutt’s works. ’ 

A serious charge against an ironmaster of this district was inves- 
tigated at the Bilston police-court on Tuesday last. On that day 
two boatmen named Richard Sumner and Walter Bibbins were 
charged with having stolen between nine and ten tons of iron, the 

roperty of the Birmingham Banking Company ; and Jos. White- 
Coe, carrying on business at the Phoonix Foundry, Tipton, was 
charged with having received the iron, knowing it to have been 
stolen. Mr. Kennedy, of the Midland Circuit, prosecuted, and Mr. 
Motteram, of Oxford Circuit, defended Whitehouse. From the 
evidence of Mr. Fowler, one of the partners in the firm known as 
the Barberfield Company, it appeared that he having entered 
into a contract with the Birmingham Banking Compavy 
for the supply and delivery of a quantity of iron, several tons of best 
quality had recently been stacked on a wharf at Millfields, near 
Bilston, and about four or five miles from Whitehouse’s works at 
Tipton. This had been marked with a cross. On Monday, the 
21st inst., he, with two police officers, had gone to the foundry of 
Whitehouse, and had there found a quautity of the iron which he hi 
purchased. Upon this discovery the proprietor of the works was 
questioned. He said that he had received the iron from two yo 
men in lieu of wages, and in proof of this he produced a receipt for 
£18. In order that Sumner might now be examined asa witness, the 
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charge as against him alone was abandoned. He made a statement to 
the effect that he was a boatman in Mr. Fowler’s employ. On Friday, 
the 18th, while returning ina boat from Wolverhampton, he had been 
told by Bibbins that he knew “‘ where they could take a bit of iron 
to if he(Sumner) knew where they could get it.” Sumner replied, 
“There is some on Shale’s wharf yonder, at Millfields.” And 
Bibbins then said that Jos. Whitehouse, of Tipton, would take any 
quantity from him. Eventually they appeared on Saturday, the 
18th instant, to have loaded part of the iron into a boat, to have 
taken it to Whitehouse’s foundry, and to have there entered into an 
agreement with an agent to sell it for £8. A bill was, however, at 
the suggestion of Whitehouse, made out for £18, and in the name of 
Jones. The reason of this is, of course, quite transparent ; not- 
withstanding the amount they placed upon the bill, only the origi- 
nal price, £8, was paid for the stolen property. Both White- 
house and Bibbins were committed to the sessions for trial. Bail of 
two sureties each in £100 and themselves in £200 was accepted for 
the appearance of the prisoners. On the same day three men were 
brought up and remanded, charged on suspicion with having stolen 
20 tons of iron which had that worning been found on Whitehouse’s 
wharf, at Tipton. Whitehouse was also remanded on a charge of 
having received the property with a guilty knowledge. 

Coal is in brisk demand, and for this the coming winter and re- 
sumption of work at many of the iron works of the district afford a 
sufficient explanation. So numerous, indeed, are the orders for thick 
coal, that Cannock Chase, Derbyshire, and Leicestershire are con- 
siderably benefitted by the orders of those coal dealers of their 
district who are unable to obtain a sufficient supply at their own 
doors. White ironstone and gubbin remain firm at the last quota- 
tions. Labour is in good request. 

In the ag nee | published reports of Mr. Baker, the mine 
inspector for South Staffordshire, and of Mr. Wyune, the inspector 
for Shropshire, &c., a circumstance to which especial reference is 
made is the large number of accidents which result from falls of 
roof and coal. Accidents from this cause may, in a large number 
of instances, be traced to carelessness; and we are therefore glad to 
see that Mr. Baker is bringing the matter strongly under the notice 
of colliery proprietors. It is generally admitted that, in order to 
safety, it is advissble to place props under the roof of an excavation 
at intervals of every 6ft. pfortunately, however, there is no 
rule to enforce such a regulation; and the matter is, in conse- 
quence, left to the discretion and inclination of the pit 
proprietor himself. Mr. Baker has already induced several 
masters and managers to carry out the suggestion here given, 
and in one instance a proprietor has expressed bis intention 
to use props at intervals of space even shorter than 6ft. One 
of these gentlemen is Mr. Smallman, the manager of the Bradley Col- 
liery of Messrs. Thorneycroft. Recently hehas issued a circular toeach 
of his chartermasters, in which he announces that in every instance 
in which timber is not set in every 6ft., and where required in stone 
and coal workings even oftener than this, a fine of 2s, 6d. will be 
inflicted. As an instance of necessity for the strict enforcement of 
such a rule we may refer to some disclosures made at an inquest held 
at Bilston a few days siuce on the body of Paul Fellowes, a miner, 
who had, on Friday, the 11thinst, beeu killed in one of the pits of the 
Bradley Colliery. ‘The evidence of the Government inspector went to 
show that, at the time of his death, Fellowes with another man was 
working in an excavation 40ft. by 15ft., or ina place with a super- 
ficial area of about 600ft. In all this area, however, withthe exception 
of spraggs employed in holing, not a single stick of timber had been 
ang sages The roof of rock had in consequence fallen, and in its fall 

ad in one part buried Fellowes. The inspector, on afterwards 
examining the place, could not find a spare tree or stick of timber 
avywhere in that part of the working; and he now expressed a 
belief that the accident was entirely owing to the absence of timber 
and the unfinished state of the cogging. ‘These facts are the more 
remarkable inasmuch as iu every other part of the pit he found an 
ample provision of timber; and the jury, in censuring Roberts, the 
doggy, for his neglect in the matter, only reflected the opinion of 
every candid observer. It is a singular and significant fact, that 
both the companion of Fellowes and also other men ‘who were 
called as witnesses, said that they had considered the place perfectly 
safe without timber. An accident similar to the one just noted took 
place a short time since at the Toll End Colliery of Messrs. Field 
and Davis, at Tipton. At the inquest it was shown that,a few 
mornings ago, @ young miner named Whitehouse had, while at 
work, been buried and killed by a fall of coal. One of the witnesses 
said that there had been no timber used as supports, and to the want 
of this the Government inspector attributed the accident. 

A point interesting both to colliers and their masters has recently 
been decided by the Wednesbury magistrates. Six colliers of Tip- 
ton were on Tuesday last charged with neglect of work. It was 
shown that the men, having given fourteen days’ notice for an 
advance of 6d. per day wages, had, before the expiration of the 
fortnight, received the rise of 3d. determined upon at a meeting of 
the coalmasters of the district. When the fortnight ended they 
ceased work, and it was now decided that, inasmuch as by receiving 
the 3d. advance they had entered into a new contract, this course 
was illegal. At the suggestion of the Bench, however, the matter 
was compromised by a division of expenses. 

The use of colliery locomotives—a subject to which we have 
before referred—is extending. During last week a locomotive 
was placed upon the rails of the Chillington Company's works in 
Wolverbampton, making the fourth locomotive for colliery pur- 
poses brought into use in that neighbourhood since the beginning of 
theyear. ‘The first engine was placed on the rails of the Willenhall 
furnaces of Messrs. Fletcher, Solley, Ulwick, and Co., early in 
January last. The narrow gauge of rails, 2ft. 6in., which had two 
curves, with a radius of less than 20{t.,, and forming an almost com- 
plete“ S” in the space of a hundred yards, presented great difficulties. 
To meet these, Messrs. Smith and Higgs, engineers, of Coven, con- 
structed an engine, the principal dimensions of which are as 
follow :—Gauge, 2ft. 6in.; cylinder, 7in. diameter; 12-in. stroke ; 
diameter of wheels, 2ft. 6in.; number of ditto, four coupled ; wheel 
base, 4ft.; pressure of steam in boiler, 100 1b. to the square inch ; 
and weight in working order, 8 tons. ‘This engine has taken a load 
of 3 tons up an incline varying from 1 in 50 to 1 in 73, at a speed of 
about seven miles an hour. It has also taken a load of 14 tons up an 
incline of 1 in 30. In July last the same makers started another 
engine of greater power on the same line. Its principal dimensions 
are :—Cylinder, 10in. diameter; 14-in. stroke; wheels, four coupled, 
2ft. 6in. diameter ; wheel base, 5ft. 6in.; pressure on boiler, 100 Ib 
to the square inch; weight, 9 tons 5cwt. This engine has taken a 
load of 30 tons up an incline of 1 in 20, and a load of 100 tons up 
an incline of 1 in 70, exclusive of the weight of engine in both 
instances. 

In the general hardware trades of the district of which we write, 
we have this week to report that they are still in a tolerably 
ae nag condition. That this state of things will long continue, 

owever,,is not at all probable. Already signs of decreased activity 
are apparent, and, except in those branches which are enlivened b 
the cold of winter, we may safely hazard an opinion that orders will 
now begin rapidly to diminish. By some a contrary opinion is 
entertained. ‘These argue that, at the straggling end of a quarter, 
only signs of slackness must be expected, and that, when the new 
quarter is fairly turned, an improvement may be expected. We, 
however, cannot indulge in such a hope. Even nowin Birmingham 
the manufacturers, in several of the more important departments, are 
complaining of slackness; and although, as yet, this is not sufficient 
to cause a decrease in the number of hands employed, yet the out- 
workers are feeling its effects to a pinching extent. In the gun 
trade a want of animation is especially experienced ; aud, indeed, the 
Speentions, in its different branches, are almost wholly unemployed. 
ith Birmingham the town and neighbourhood of Wolverhampton 
compare favourably. Activity in the japan trade has increased, an 
influx of orders for hinges, handles, locks, and other fittings for 
railway purposes, has given a stimulus to those branches; cabinet 
and fine plate locks are in tolerably good request; aud the Lollow- 
Ware makers are well employed on account of foreign demand. At 
Westbromwich and Welnssbery the ironfounders are busier; the 











tray and japanned ware branches of Bilston present an enlivened 
aspect ; the trap makers of Wednesfield are receiving more orders; 
and the saddlers’ ironmongers of Walsall report a moderate 
briskness. The anvil and vice trades are also pretty active. 

It has been correctly remarked that the old proverb that “ there is 
good in things evil” has been aptly illustrated in connection with 
the manufacturing trades of this district during the three years’ 
depression from which they are just recovering. That unwelcome 
pause has given the manufacturers time for reflection, and in many 
instances that leisure has been profitably employed in improving the 
character and style of their manufactures to suit the requirements of 
the times. By comparing their goods with those of rival manufac- 
turers in France and other countries they have discovered that in 
England the rage for utility has been indulged at the expense of the 
symmetry and beauty which distinguishes continental manu- 
factures. They have laboured so diligently to supply this 
deficiency, by introducing patterns which combine the practical 
with the beautiful, that the jealousy of French manufac- 
turers has been fairly ann. The Journal des Debats, 
one of the leading newspapers of Paris, devotes two 
columns of a recent number to warning the French that “ a great 
a invasion is being gradually organised against them in 

urope, which, if successful, wi!l expel them from a region which 
has always been considered French par excellence. England espe- 
cially, and Austria in a smaller degree, have lately so laboured to 
instil a love of the beautiful into the people, that in both those coun- 
tries it is now the custom to adorn utility in a manner former] 
peculiar to France.” This confession is an evidence of the triump 
of the experiment, and should induce manufacturers to excel in this 
new direction, and thus maintain their acknowledged reputation 
throughout the civilised world. 

The movement among the the nailmakers of this district is 
widening. A large eee ae the wages question as regards 
what are termed the “ hun ” and “ thousand” nailmakers of the 
Lye and Oldswinford, was held at Lye Waste, on Monday last. 
This movement is identical with the successful one recently in 
operation at Sedgley. The men allege that two years since the 
prices of the hundred men were reduced 3d., and in December last 
those of the thousand men 10 per cent. Addresses were delivered, 
and deputations were appointed to give the masters notice thatunless 
they return to the old prices the men will cease work. It is gener- 
ally thought that the masters will make the required concession. 
The horse-nail makers of Lye Waste district, to the number of 1,000, 
are now on strike. 

A proposal for the introduction of the half-time system for chil- 
dren under thirteen years of age, oy ope in the manufactories and 
staple trades of South Staffordshire, has recently been exciting some 
interest in this district. Several meetings of employers have 
been held in response to invitations from the Rev. H. R, Sandford, 
one of her Majesty's I 3s of Schools. Some employers have 
rendered valuable assistance to the rev. gentleman by furnishing 
him with statistics and other information bearing ou the moral, 
physical, and intellectual condition of the children employed 
throughout the “ Black” country in order that he may lay 
the necessary data before the Children’s Employment Commis- 
sion, under whose auspices the meetings have been held. ‘The 
rey. gentleman on one occasion said that not more than 5 per cent. 
of the scholars in the schools under his inspection in this district 
were over twelve years of age. Not more than 30 per cent. stopped 
two years at school. In Yorkshire and Lancashire, however, 
where the children were under the half-time system, there was a 
very much larger proportion of elder scholars as compared 
with the schools in South Staffordshire. Not more than 
40 per cent. of the boys under sixteen employed in this 
district could either read or write. In one of the large 
works he found, out of ten boys, only two wh» could write, and all 
were unable to say the Lord’s Prayer, or little if anything of the 
Ten Commandments. ‘The variations of temperature in the works 
too, so affected the health of the boys that the death rate in this dis- 
trict, though lower than in the Potteries, was high, being 6 in 1,000, 
The reverend gentleman said he had introduced the subject to the 
master japanners of Bilston, and the screw forgers of Darlaston, 
both of whom were somewhat in favour of the introduction of the 
system. The question, however, so far as it affected the ironworks, 
was for the consideration of the irc ters. ‘I'he g 1 feeling 
of these meeting» appeared, to a certain extent, to be in favour of the 
system. When the Children’s Employment Commission have issued 
their report for this district, it is likely that a meeting of parents will 
be called to ider the sch 

On Monday, at the Birmingham Bankruptcy Court, a first sitting 
was held in the case of J. and J. Eveson, coke manufacturers, of 
Woodside, near Dudley. It was stated that a majority of the credi- 
tors had consented to accept a composition of 33. 4d. in the pound, 
and an adjournment, in order to allow an opportunity for completing 
the necessary arrangements for taking the case out of court, was 
granted. Atthe same court, on Friday last, a meeting for last exa- 
mination and discharge was held in the case of J. and W. Hitchin, 
wire-drawers, of Birmingham. The total liabilities amounted to 
£7,701 18s. 11d., and the total assets to £2,675 15s. 8d., leaving a 
deficiency of £5,026 3s. 3d. An adjournment, for the filing of a 
cash and deficiency account from Christmas last, was granted. On 
the same day an adjourned meeting for last examination and dis- 
charge was held in tte case of J. G. Partridge, brassfounder, of Hill 
Top, Westbromwich. To this singular case we have before referred. 
The balance sheet now presented showed total liabilities amounting 
to £7,784 Us. 1d., and total assets amounting to £192; leaving a de- 
ficiency of £7,591 18s. 9d. The case, as will be remembered, is 
mixed up with those of E. Shelley, E. 8. Shelley, J. B. Sheliey, G. E. 
Lambert, and R. Caddick, and the decision in one governed the 
other. On Friday the court was for some time occupied with the 
examination of a gentleman who sought to prove a claim of £120 on 
a bill of exchange which he had received from a person named Bro- 
kenshir, who, it was asserted, obtained it and others under false 
pretences. For these it was said that the bankrupts had received 
no accommodation, and but for them each of the bankrupts, except 
Caddick, would now be able to pay 20s.in the pound. An applica- 
tion for cash accounts in the several cases of Lambert, Caddick, and 
E. Shelley, during the period of the bill transactions, was granted, 
and the meeting was adjuurned until the 3rd of November. 

A striking instance of want of caution on the part of a railway 
traveller took place at the Dudley Port railway station on Friday 
last. On the evening of that day the 7-49 express train from Liver- 
pool arrived in the station a few minutes after its proper time. In 
one of the second-class carriages was Mr. Edward Russell, a member 
of a firm of gas tube makers carrying on busi at Wednest 
and Walsall. 
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Being anxious to catch another train Mr. Russell 
would not wait until the motion of the train in which he was had 
ceased, and, endeavouring to spring on to the platform, he slipped 
under the wheels of the carriage. In consequence both his feet 
were fearfully crushed, and indeed amputation of his left foot was 
afterwards found necessary. 

Within the last few days the annual meeting of the Warwickshire 
Agricultural Society has been held at Leamington. Speaking of 
the department in which our readers take most interest, we may re- 
mark that the display of implements, though well varied and inte- 
resting, is not an extensive ove. ‘I'he area covered by them is not 
more thap one acre. Messrs. Matthison, Huxley, and Watson, of 
Coventry, are large exbibitors, and send several of Howard's, Ball's, 
and Hornsby’s ploughs, together with cullivators, horse-rakes, har-- 
rows, &c., aud an almost endless variety of ironmongery. Several 

rize chaff-cutting machines and corn crushers are shown by Messrs. 
Richmond andChandler,of Manchester, and Mr. E. Humphries, of the 
Atlas Works, Pershore, exhibits his combined portable steam threshing 
machine—an implement which has taken several prizes, and a pum- 
ber of ploughs, drills, &c. Mr. Corbett, of Wellington, shows a 
portable steam engine and a compact set of machiuery in motion, in- 
cluding a threshing machine, chaff-cutters, pulping machines, 
crushers, &c. Mr. Pinfold, of Rugby, exhibits two of his patent 
brick, mould, and drain-pipe machines, in motion. This machine re- 
ceived the Royal Agricultural Society's Warwick £5 prize. Messrs. 





Hill and Smith, of Brierley Hill, show some excellent samples of iron 
fencing and gates. Mr. J. Glover, of Warwick, sends a well-assorted 
stand of implements, both numerous in individual specimens and as 
a whole excellent in quality. Messrs. Barrows, of Baubury, and 
Mr. Ball, of Rugby, have a iarge exhibition of similar articles. Mr. 
Hewens, of Leamington, sends, amongst a good variety of ironmon- 
gery, two or three specimens of his Leamington Kitchener, which 
have taken prizes almost everywhere. The other exhibitors of im- 
lements were Messrs. ‘l'aylor and Hill, implement makers, Barford ; 
man and Tipping, implement makers, Worcester; W. Walcott, 
knife sharpener maker, 21, Upper North-street, London; — Dod 
india-rubber maker, 25, Dowgate-hill, London ; W. Sawney, imple- 
ment maker, Beverley ; Messrs. Summerton, implement makers; J. 
Betteridge, implement maker, Wellesbourne; H. Bridges, butter 
print manufacturer, 406, Oxford-street, London; P. Barford, imple- 
ment maker, Banbury; Woods and Cocksedge, implement makers, 
Stowmarket ; E. Weer, implement maker, 142, High Holborn, Lon- 
don ; 8. Warren, implement maker, Ledbury; Ashby and Co., im- 
plement makers, Stamford; Newton, Wilm, and Co., implement 
makers, 144, High Holborn, London; E. Moore, knife sharpener 
maker, 55, Upper Marylebone-street, London; T. Baker, implement 
maker, Comptcn, ce J. Cornes, implement maker, a 
G. Twinner, implement maker, 13, Rose-terrace, Brompton; W. 
Harwood, implement maker, 

The North Warwickshire Worsted and Woollen Spinning and 
Weaving Company is making considerable progress towards getting 
into practical operation. At a recent meeting of the directors of the 
company it was formally decided that the otfer of Mr. Robins, of 
Coventry, to erect a suitable weaving shed to hold 246 looms on the 
ground adjoining his mill, should be accepted. Itis hoped that in 
three weeks the building will be finished. By that time it is thought 
the loom manufacturers will have ready sufficient machinery to fill 
the shed. Should this be the case there is every probability that by 
Christmas a considerable number of workpeople will be employed, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Livenroo.: Mersey Docks and Harbour Board: Launch by Messrs, 
7’. Vernon and son: Bonelli's Printing Telegraph: The Princess 
Royal Steamer—Nortuexn Marrers: Trade of the Tyne: River 
Tyne Commission: Tyne Shipbuilding : The Cleveland Iron Trade: 
Cumberland Hematite Ore—State or Trave at Saerrieuo—Man- 
CHESTER AND THE Engineering Proression—Continvep Epp or 
Lanxcasuime PavrerisM—Noata Barrisn Raiway : Steady Develop- 
ment of the Undertaking —Scorrisu Marrens: Edinburgh and 
Glusgow Railway: Caledonian Railway: Ayr Harbour: Gas at 
Gi Y, : Clyde Shipb lding 

Ar the last meeting of the Mersey Docks and [arbour Board it 

was agreed to place an extra gate alongside the existing one leading 

to the Clarence and Trafalgar docks, at aun estimated cost of 4300. 

Mr. Langton said he observed from a report in the newspapers of a 

case in which a person was charged before the borough magistrates 

with illegally storing petroleum, that Mr. M'Gowen said “ there 
were difficulties connected with the Act of Parliament,” but that 

“the Dock Board would not be allowed to go ‘scot free’ any more 

than individuals ;” aud he wished to state that there was no disposi- 

tion on the part of the board to evade the provisions of any Act of 

Parliament, but, on the contrary, it was their desire to act fully up 

to them. On this very subject the T'raffic Committee had an inter- 

view a fortnight since with the Fire Prevention Committee, at which 
different suggestions were thrown out, and it was resolved that the 

Fire Prevention and the Health Committees should confer together 

and inform the board more particularly what their views were on the 

subject. It appeared from the proceedings that on the apparatus for 
extinguishing fires at the Stauley Dock warehouses being tested it 
was found that the supply of water was deficient, and a report to that 
efféct had been forwarded to the Water Committee. Mr. Smith said 
that at intervals of about a month or six weeks all the apparatus for 
extinguishing fires at the warehouses were tried, and they would per- 
ceive from the proceedings that on the occasion of the last trial at the 

Stanley Docks warehouses it was found that there was a deficient 

supply of water. A report to that effect had been sent to the Water 

Committee, and au interview with that committee had been arranged 

for Friday morning. Yesterday week Messrs. ‘I’. Vernon and Son 

launched a five iron sailing ship, named the Hertfordshire, which 
has been built for Messrs. W. J. Meyers, Son, aud Co., of this town, 

The vessel is of good model, and rather full, but with well rounded 

lines, and of graceful form; her dimensions are 180ft. long, 3vft. 

beam, and 2Uft. Gin. depth of hold, and her burthen is 776 tons old 
measurement. She will, class A 1 at Lloyds for twelve years, and 
twenty vears with the Liverpool Underwriters’ Association, The 
edges of all the shell-plates bave been carefully planed by machine 
for the butt joints, thereby making the joints iu a perfect aud accurate 
manver. ‘The vessel is intended tw form one of the new line of 
vessels to Sau Francisco that bas been established by the two firms, 

Messrs. G. H. Fletcher and Co. and Messrs. J. H. Ismay and Ov., 

and the loading for her first voyage will be proceeded with imme- 

diately. ‘This is the seventh large vessel that has been launched 
from Messrs. Vernon's yard within the present year. ‘The Liver- 
pool Albion says:—“ A new erain telegraphy was inavgurated on 

Saturday, the ground selected being from Liverpool to Manchester, 

parallel with, though not exactly upon, the pusiuon of the first trial 

of the Euglish railway system. ‘This was the transmission of tele- 
grams by Bonelli’s printing telegraph, by which the messages are 
forwarded and delivered in a distinct Roman type. The first message 
sent from the Manchester end was addressed to the Albion oflice, 
with a request to known if it was satisfactory, aud we were enabled 
to reply without delay to our correspondent in the affirmative. The 
advantages of the Bonelli system are rapidity and accuracy, and these 
are attained through the passage of a rule of type under a comb con- 
taining five teeth, each of which is isolated aud represents the ter- 
mivaticu of a line wire. Thus it will be seeu that the instrument 
requires five line wires to work it efliciently, but the same wires are 
used for the up and down traffic, and as the rules of type pass under 
the comb, the messages are legibly printed off at the rate of 400 
words per minute, with accuracy amounting to certainty. Any 
errors are corrected before the despatch of the message, aud thus the 
transmission of them is checked at the outset. It is well known that 
all telegraphic errors occur in transmission, either by the seuding or 
receiving clerk, or the amanuensis, but by Bonelli’s system all these 
difficulties are overcome, and we have for the first time attained that 
precision, the want of which has been such a serious drawback to 
all other telegraph companies. We are glad to hear, and congra~ 
tulate the promoters of the Bonelli Telegraph that they have achieved 
80 great a success, and as their system evables them to make # reduc- 
tion in the charge of transmitting telegrams, we do not doubt they 
will be amply rewarded for the anxiety exhibited in order to bring 
the line aud apparatus to the public notice. It is stated that on the 
success of the Liverpool and Manchester live depends the exteusion 
of the line to London.” The steamship Princess Royal, receutly 
launched for the Liverpool and Glasgow trade, made a trial trip in 

the Clyde on the 15th inst., and ran the measured distauce against a 

strong tide in 66 min., giving a speed equal to 12} knots an hour. 

She arrived from the Clyde in the Mersey on Friday morning, under 

the command of Captain M’Chlery, making the passage in 16} hours 

against a strong head wind. 

To turn to the North. The exports from the Tyne last week com- 
prised 33,228 tons of coal, 2,059 tons of coke, and 23,013 cwt. of iron, 
he figures show an increase of 6,781 cwt. in the shipments of iron, 
but a decrease of 13,129 tous iu the shipments of cual, and of 782 tons 
in the shipments of coke. The River Tyne Commissioners have 
commenced the works at the north pier in real earnest. During the 
last fortuight the Commissioners’ dredgers raised the unprecedented 
and evormous quantity of 180,260 tous of material, of which 158,526 
tons were taken from the bar. A fine screw collier has been launched 
from the shipbuilding-yard of Messrs. Wigham Richardson and 
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Son, Walker. She is now receiving engines of 90-horse power 
manufactured by Messrs. Hawthorn. Messrs. Pile, Spence, and Co., 
of West Hartlepool, have launched a full-rigged iron vessel, named 
the Victoria Cross, and purchased by Messrs. Coupland Brothers, 
Liverpool. Her registered tonnage is about 1.400, and she is 
intended for the East India trade. This is the seventh vessel turned 
out by this firm since the commencement of the year. There are 
three vessels now building, the Mexican, 2,000 tons; the Dinapore, 
1,100 tons; and another (not named), 1,400. At Hartlepool also the 
iron shipbuilding trade is making considerable progress. Messrs. 
Denton, Grey, and Co., have now two ships and one screw steamer 
in course of construction. The iron trade of the South Durham and 
Cleveland district appears, by a return showing the state of the 
furnaces this month, to be in an unprecedentedly prosperous condi- 
tion. Annexed are the figures on which we base this observation :— 


FURNACES, 


Place and Owners, Total. 


Eston—Bolckow and Vaughan .. .. . 
” Clay Land Co. ee 00 oe 
« South Bank Co. a se a 
Cargo Fleet—Jones, Dunning, andCo. ., . 
Cochrane andCo. .. 4. «6 ee ee 
es Gilkes, Wilson, Pease, and Co. .. «- 
Middlesborough—Bolckow and Vaughan... .. 
* HopkinsandCo. .. .. .. 
Port Clarence—Bell Brothers ‘20 ee 
Norton—Warner, Lucas, and Barrett ae 
Ferryhill—J. Morrison .. 1. «2 oe os 
Stockton—Holdsworth and Co, .. 4. 4.) oe 
Thornaby—W. Whitwell and Co, oo 86 be 
Darlington—South Durham Co, .. .. . 
Witton Park—Bolckow and Vaughan os 
Stanhope—Weardale IronCo. ..) .. se oe 
Towlaw—Weardale Iron Co... .. wee 
Consett—Derwent Iron Co... .. «eee 
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It is understood that Messrs. Kennedy Brothers have recently 
discovered another valuable vein of hematite iron ore, on the Green- 
scow estate, belonging to Mr. W. A. Mackinnon, M.P,, and adjoining 
the Duke of Devonshire’s property, near Dalton. T'wo shafts have 
been sunk on the vein, anda third is far advanced, while provision 
has been made for the further development of the mine, by the 
erection of two powerful steam pumping engines. ‘The present 
yield of the mine is about 600 tons of ore per week, and it is con- 
fidently expected that when the mine has been brought iato full 
operation the get will exceed 1,500 tons per week. The grant was 
originaly made to the late Mr. C. 8. Kennedy, in 1848, and upon the 
vein being lost in 1455 the shaft was abandoned ; the various trial 
shafts and borings subsequently made to re-discover the vein were 
altogether unsuccessful until now, when the excellent vein above 
referred to was met within ten yards of one of the late Mr. Kennedy's 
old and apparently worthless shafts. 

Although a slight amendment is perceptible in the general trade 
of Shetfield, business is etill far from active. Good orders have been 
received from the agricultural implement makers for steel and zlso 
for tools, he orders from Manchester and the surrounding district 
are still small. ‘The continental markets coutinue in a satisfactory 
state. The edge tool trade continues guod. 

A correspondent of a Manchester journal calls attention to the debt 
of gratitude which Cottonopolis owes to the engineering profession. 
He says:—* It is undeniably true that Manchester has been made 
by machinery and reared by steam, and none of her merchants or 
men of business at the present time can declare themselves indepen- 
dent of their aid. Neither is there any place in the whole world 
where more machinery is used at home, or whence more is sent 
abroad. And as the perfection of her mechanism has been the 
source of all her prosperity, so upon it must still depend her great- 
ness for the future. It is therefore high time that we should 
a demonstrate that we are not regardless of the fame or 

orgetful of the benefits derived from our connection with such men 
as the Duke of Bridgewater, Brindley, Crompton, Arkwright, 
Dalton, Fairbairn, Whitworth, and cthers whose names are legion; 
and, notwithstanding the generally accepted truth of the saying that 
& prophet is not without honour, save in his own country, let us 
prove ourselves an honourable exception to such a rule. The 
suggestion of your correspondent ‘A Burgess of Chorlton’—that 
the ee mg public park for Hulme should be the medium of 
testifying to the world at large our appreciation of the great services 
rendered to Manchester and the neighbourhood by the talent and 
commercial energy of her engineers and machinists—is unquestion- 
ably a very good one; and it will be merely paying a just debt of 
gratitude to carry out the proposal in a manner worthy of the 
motive. The highest tribute of respect, however, that we can pay 
to the memory of the dead, and to the presence of the living, is 
endeavouring to show by our own acts that their example has not 
been in vain nor their good teaching disregarded, and availing our- 
selves of their guidance and assistauce in prosecuting further 
the schemes and plans that they may have initiated. Under 
these circumstances would it not be possible to go even 
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beyond the proposition of ‘A Burgess,’ and instead of 
givivog a local habitation to the Free Libraries of 
Hulme and Chorlton, to erect a museum and _ institution 


specially devoted to engineering ? No place could be 
better suited for such a project, and none would probably 
stand a better chance of success and practical support if o1 ce 
a ge set on foot. Of institutions for general know- 
edge we already possess many in the town, but not one that has 
engineering and manufactures as its basis; and yet in the whole 
scope of the numerous distinct branches of science there is not one 
that contains within itself so many points of universal interest and 
attraction both to our fellow-townsmen and our visitors. Machinery 
and manufactures are, moreover, the particular department in which 
we excel, and are most likely to distinguish ourselves in comparison 
with other places, and at the same time enlarge our circle c* useful- 
ness. The want of an institution of this kind has long been felt by 
the rising members of the engineering profession; and the advan- 
tages to the manufacturers and working classes of the town and 
neighbourhood of a systematised collection of examples, facts, and 
data relating to the pursuits in which they are engaged would be of 
incalculable value.” 

It appears that in the week ending September 12, there was a 
decrease of 800 in the number of persons relieved in the 27 Unions 
coming under Mr. Commissioner sarrall’s jurisdiction. As com- 
pared with the corresponding week of 1861, there was still, however, 
an increase of 94,486, or J98°9 per cent. 

The undertaking ofthe North British Railway Company «ppears, 
from the proceedings at the half-yearly meeting at Edinburgh 
yesterday, to be in an improving position. ‘The share capital 
authorised to be raised under Acts of Parliament in the last session 
is as follows:—For the restitution of sums expended on the Border 
Union Railway, construction of rolling stock, and the general pur- 
poses of the company, £500,000; for the establishment of steam 
communication between Silloth and Belfast, £30,000; for the 
Queensferry through route to Perth, £460,000; total, £990,000, 
Althovgh a considerable portion of this amount will not be required 
at an early date, and it is intended to call up barely more than one- 
half in the ensuing twelve months, it appears to the directors 
desirable that the whole stock should be now created, so that the 
capital account, which is not likely to be much augmented for many 
years, should thus be placed on a permanent footing, and they 
expressed a confident hope that the existing shareholders will 
avail themselves of what may be the last opportunity of securing a 
valuable preferential stock of the comp ny at par. It is intended to 
propose the issue of the new stock in shares ot £12 10s., bearing a 
preterential dividend in perpetuo of 5 per cent. per annum ; and that 
the same shall be allotted to the holders of all descriptions of the 


| to the credit of the revenue account for next year. 





company’s shares or stock (except debenture stock) in the propor- 
tion of one £12 10s. share to each £100; and in cases where the 
aggregate holding shall be less than £100, or shall not be a multiple 
of £100, then that one share shall be allotted in respect of the 
fractional part of £100. The traffic receipts are steadily increasing, 
and a considerable mileage of railways now in course of construction, 
and imposing an unproductive burden on revenue, will from time to 
time come into active and profitable operation. The Langholm 
Branch is contracted to be completed in December, 17} miles of the 
Berwickshire Railway will be opened in October, leaving only 
24 miles between Earlston and the main line to Carlisle under con- 
struction ; the completion of the Wansbeck Railway (of which one- 
half only is open for traffic) to its junction with the Border Counties 
section near Bellingham, will probably be accomplished in the 
summer of 1864, and the Galashiels and Peebles Railway to 
Innerleithen at ist July, 1864, and throughout by the Ist of 
January, 1865. ; 

With regard to Scottish matters, we may note that the late terrible 
collision at Winchburgh will altogether cost the Edinburgh and 
Glasgow Railway Company £41,000. The chairman stated at the 
half-yearly meeting of the proprietors that the bill for the Queens- 
ferry line was carried last year. It was, in fact, exactly what the 
directors proposed to the North British Company before they went 
to Parliament at all. They proposed that they should make the 
line to Queensferry, and that the North British Company should make 
the Dunfermline line. As the latter company would not consent, 
they were obliged to propose their own line to Dunfermline. But 
the committee cut off from their scheme the part to the north of the 
Forth and gave it to the North British, while they gave the Edinburgh 
and Glasgow Company the line to Queensferry. The works would 
be set about immediately, and it will take two years, probably rather 
more, to construct the line. The directors did not propose to do 
much in the harbour at first, but to extend the works gradually as 
they found the trace might require it. ‘The report of the directors of 
the Caledonian Railway Company exhibits the uadertaking in the 


following light fur the half-year ending July 3L:— 
1862. 1863, Increase. 
Revenue .. .. oo ce o- £384,453 £409,313 £24,865 
Working expenses 153,405 165,381 11,885 
Rate per cent. ee £40 07 £40 30 £075 


The expenditure of capital during the half-year amounts to 
£255,304 33. 4}d., represented by land, works, and plant for new 
branches (£217,275 10s O}d.), and by additional land, works, and 
plant for the accommodaiion of the traffic on the old sections of the 
line (£88,028 13s. 4d.). ‘Lhe branch to Lanark, hitherto single, has 
been completed as a double line: the extension from that branch to 
Douglas will shortly be opened. The works of the Cleland, the Stone- 


house the Rutherglenand Coatbridge, and the Leith branches, and of | 


the Peebles Extension, also of the line to Wemyss Bay, in which this 
company has an interest, are in progress. The Ayr Harbour 
Trustees have held rather au interesting meeting. <A report from the 
harvour master with reference to the condition of the harbour stated 
that 13,624 tons had been dredged from the harbour and bar during 
the past quarter. The repair of the south wall, opposite Messrs. 
Paton’s works, had been completed, and the breakwater had also 
been repaired, though a part of it had still to be completed. The 
rebuilding of the Compass Pier had been completed within two 
months of the estimated time, and at a cost of about half the amount 
charged in the contractor’s offer. The depth of water on the bar was 
18in. better than the figures indicated on the tide gauge. The col- 
lector’s report stated that the revenue for the quarter showed a 
falling off from the corresponding quarter of last year, which, how- 
ever, was an extra quarter. ‘The cotal quantity of coal shipped was 
35,025 tons, being 4,401 tons less than in the corresponding quarter 
of last year. ‘There was also a slight decrease in the export of pig 
iron. There had been an increase, however, in other descriptions of 
goods. The receipts for the quarter amounted to £1,251. An 
effortis being made at Glasgow to secure a reduction in the price of 
gas. At a meeting held on the subject yesterday week by the gas 
consumers’ committee, the chairman (Mr. A. Pringle) stated that he 
had, in the name of the committee, addressed a respectful note to the 
Secretary of the Gaslight Company, requesting to be favoured with 
a copy of their accounts for the past year, and considering the 
relation which subsisted between the companies, and the public, and 
the gas consumers’ committee as the representatives of the latter, he 
felt regret at being under the necessity of informing the committee 
that the company, in their reply, had declined to do so. Pending, 
however, the obtaining the requisite information through the legalised 
medium, the committee and the public had read the reports pub- 
lished on the 21st July in the daily newspapers, and which stated 
that over and above the requisite amount for the payment of a 
dividend of 10 per cent., the old gas company had a surplus of 
£2,500, that their contingent fund was now filled up, and amounted 
to the sum of £29,104 13s. dd., and that a large amount was carried 
The City and 
Surburban Company, at their annual balance, 30th June, 1862, had 
a surplus of £1,884 17+. 1d.; and he was informed by one of the 
shareholders of that company that, at 30th June, 1863, their surplus 
was upwards of £1,300; and the chairman expressed a hope that the 
companies would at once see it to be their interest, as well as feel it 





to be their duty to the public, at once to reduce the price of gas, and | 


thereby prevent the necessity of renewed agitation by the consumers 
in order to compel a reduction. He had on many occasions referred 
to the Liverpool Gas Company as a company that had conferred 
great advantages on the community of Liverpool, by supplying them 


| not only with gas equal to any in the kingdom, but from time to 





time spontaneously reducing the price until they now charged 3s. 7d. 
per 1,000 cubic feet, without impairing their ability to pay the dividend 
of 10 percent. The illuminating power and quality of their gas was 
tested daily by the inspector appointed by the Corporation of Liver- 
pool, and the public satisfied that the company’s desire was to 
act faithfully with the consumers. He again expressed a hope that 
the company would meet their wishes at once without further hesi- 
tation, seeing they had it in their power clearly to do so without for 
one moment jeopardising the payment of their 10 per cent. dividend 
next year; and when the companies took into consideration the 
surplus of this year, in connection with the enormous increase of con- 
sumption which they were sure to have next year, by the natural 
extension of the city on the one hand, and more especially by the 
compulsory lighting of courts and common stairs, which, by the 
powers contained in the Police Act, the authorities were at this 
moment engaged in carrying out, the company would see that it was 
clearly within their power to make a very large reduction, and he 
could only assure them that the public would not be satisfied with 
less. Ulterior steps were then resolved on for the accomplishment 
of the end in view. The Infanta Ysabel, screw steamer, a tine ocean 
ship of 2,000 tons burthen, just completed by Messrs. W. Denny and 
Brothers, of Dumbarton, preceeded down the Firth of Clyde on 
Saturday on her trial trip. There was a large party on board, 
including the owners, builders, and engineers, and their friends, and 
others interested in the progress of steam navigation. The results 
of the trial met all expectations. The distance between the Cloch 
and Cumbrae lighthouses was run in 63 min 15 sec., indicating a 
speed of 13 knots an hour, the engines working with great smoothness. 
The Lufanta Ysabel is to be employed as one of the Spanish Royal 
Mail steamers between Cadiz aud Havana. 


owners. Her principal dimensions are:—Length, 270ft.; breadth, 
38it.. depth to spar-deck, 27ft.; engines, 40U-borse power. She is 
about 2,000 tons, bark-rigged, and bas state rooms for about 300 
tirst and second class passengers, in addition to good accommodation 
for a large number of steerage passengers. The saloons are very 
elegantly fitted up, the panellings being of birds’-eye maple, relieved 
with rosewo d mouldings. An improvement in respect to the means 
of communication at night between the captain or officer in charge 
on the bridge and the meu at the wheel bas been introduced, which 
will prevent that shouting of orders which is often a source of 
annoyance to timid passengers. By means of a signal lamp, which 


with great ease and rapidity can be made to show white, red, and 


green lights in succession, the officer will be enabled quietly and 
certainly to communicate his orders as to the course he wishes th: 
ship to be steered. The credit of introducing this important im- 
provement is due to Don J. M. de Suatrustigui, the representative of 
the owners. With regard to other shipbuilding matters on the 
Clyde, we may note that Messrs. Barclay, Curle, and Co. of 
Stobcross, have launched a fine iron ship of 1,200 tons, 200ft. in 
length, by 35ft. in breadth, and 22ft. Gin. in deptb. She was named 
the Nagpore, is the property of Messrs. Eyre, Evans and Co., of 
Liverpool, and is intended for their East India trade, and will be 
commanded by Captain Overton. The same builders have a sister 
ship for the same owners in progress at their other building-yard. 
Both vessels will be fitted with iron masts, steel topmasts, and steel 
lower and topsail yards, and other latest improvements. Messrs, 
A. Stephen and Sons, of Kelvinhaugh, have launched a clipper of 
820 tons, named the Eliza. This fine ship—another of their iron- 
framed and wood-planked vessels—is 15 A 1 at Lloyds’, destined 
for the China trade, is owned in London by Messrs. Charles Shaw 
and Co. We recently noticed the launch of the Sea King screw 
steamer, built by Messrs. Stephen on the same principle, and also 
for the China trade. 


METAL MARKET. 


Ratts.—The inquiry from America has subsided, but the market is firm 
and the tendency upwards, £6 5s. to £6 10s. per ten. 
Scorcu Pia Iron firmer, at improving prices, viz., 
Mixed Nos., Warrants, Buyers at 593. Od. ; Sellers 59s. 6d. 
No. 1. G.M.B. ai 58s. 6d. = ,, «= 9s. Od. 
3. a 24 57s. 6d, 58s. Od. 
Gart-herrie, 62s. ; Coltness, 63s. ; Calder, 59s. ; Glengarnock, 58s. 6d. 
Coprsnk firm, at £102, for Sheet and Sheathing, Tile and Cake £95 per 
ton. 
TIN, quiet. 
£117 per ton. 
‘in PLates in good request, and likely to go dearer; Coke, 23s.; 
Charcoal, 27s. per box. 
Lead, a slight improvement. 





English Block, £115; Bar, £116; Banca, £124; Straits, 


English £20 per ton, Spanish, £19 5s. per 


ton. 
SPELTER has met with a limited sale, at £18 17s. Gd. per ton. 
Moats AnD Co, 


65, Old Broad-street, London, 24th Sept., 1863. 


PRICES CURRENT OF ‘TIMBER. 








1862. 1863. 1862. 1863, 
Perload—- 4 & £2 & £58 2£ Perioad— £ 4.42486 £48 
AK ec cccccecscees 12 013 0 14 015 0 Yel. pine, per reduceac. 
Quebec, red pine... 310 410) 310 410 Canada Istquality i7 018 09 17 018 0 
yellow pines. 31" 410 3 0 4 0 tnd do.. 11 012 0 110123 0 
St.John, N.B,yel. 6 0 0 0 5& 0 510 Archangel,yellow. 13 01310 13 013 10 
Quebec, oak, wuiie 510 610) 51) 610 St. Petersbg. yel... 112 0 i1)19 @ 
birch .... 319 410 3 0 31 Finland.......... 9 010 0 9 O10 0 
Memel..0 0 0 0! 0 60 0 O Memel ..........10 015 0 W0L 0 
M..seee 310 5 0} 310 5 O Gothenburg, yel... 10 O11 0 lo Olt O 
Dantzic, oak 310 610) 310 61 white 9 © 910 sll @ 
310) 210 310 Gefle, yellow .... 19 101110 10 61 lo 
310 3 0 3 5 Soderhamn... .. 9101010 9101010 
3 3.5 3 0 4 & Christiania, perO 
Swedish ... + 210 215 3210 215) 13 tiby shy 9 ah 023 0 21 0338 0 
Masis,Queb.rdpine5 0 6 0) 5 0 G O _ in.......yellow 
ylpineS 0 60 5060 ear | Ol414 OM416 
rdpne0 00 0, 0 0 0 O  perd0 ft, 3 in, j 
Lathwood. Dants,fu 510 616 51) 610 Staves, per standard M 
8. Veters.8 0 810 8 © 810 Quebec,pipe ....70 0 759 70 © 750 


D-als, per C., 12 ft, by 3 by Gin. puncheon 18 0 20% 13 0 200 
ucbec, wht s ¢ » 15 Crow. 2 
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French Ramway Accients.—On the Laval Railway, a few days 
ago, a train was turned off the line by coming into collision with a 
bullock which was lying down across the raiis. ‘The bullock was 
killed, but none of the passengers injured. This reminds us of 
Stephenson's answer before the first parliamentary committee on 
railways. One of the members asked if a cow strayed on the line 
and got into the way of a traiv, would not that bea very awkward 
circumstance? “Aye, very awkward,” retorted Stephenson, “ very 
awkward, indeed—for the coo.” 

TEMPERATURE OF THE Eartu’s Crust.—The difficulty in reconeil- 
ing the different statements as to the rate of increase of temperature 
in descending through the earth’s crust has a solution. That this 
earth was once a fluid mass bears mathematical demonstration. The 
constitution, appearance, and position of the “ unstratified” rocks 
indicates that this fluidity was due to intense heat, and we conclude 
that we now inhabit the cooled surface of a once molten globe. The 
fact that the temperature increases with the depth, as proved in Ar- 
tesian wells and mines, coupled with volcanic phenomena and ther- 
mal springs, has induced the belief that the centre of the earth still 
remains in the state of fusion. If this be the case, and the rise of 
temperature in descending a mine be due to the approach of this 
molten matter—even allowing for the difference of conduction in the 
various strata in which the observations were made—such large dif- 
ferences as to the rate of increase ought not to appear. But, in addi- 
tion to this objection, there are mauy facts which militate against the 
“molten centre” theory. In the Sandwich Islands there is a vol- 
cano—Mount Loa—10,000ft. high ; 4,00.ft. from its base there is a 
lateral crater, Kilanea. It frequently happens that one crater is in 
active eruption while the other is quiescent. Now, it is clear that 
these craters cannot obtain their lava from the same reservoir, for 
the same pressure which forced the lava to the highest crater would 
also produce a jet 6,000ft. high from Kilanea. The density of the 
earth would be very much increased were the centre molten. It has 
been proposed, in order to evade this difficulty, that the temperature 





| is so intense 150 miles beneath us that all matter is in a gaseous 


state; but unless our notions as to the possibilty of containing a 


| gaseous sphere in a liquid envelope materially change, this supposi- 


tion must be abandoned. That this interior heat has no effect on the 
surface of the earth is inconceivable; for if a sphere of iron 12in. in 
diameter, heated to 120°, be supposed to represent this molten centre, 


' the crust on which we live will be but the thickness of writing 





She isa sister ship to | 


the Principe Alfonso, built by the Messrs. Denny for the same | ( st, t 
| some other heating agent than the “ molten centre,” since the aban- 





paper, and what insulator can be found of such a thickness that it 
will be able entirely to repress even the low heat of 12U*? But the 
supporters of the “ molten centre” theory have a still more serious 
ditticulty to contend with. By means of the times of eclipses left ns 
by Hipparchus, 2,000 years ago, we can prove that the earth has put 
cooled, or in other words that the day has not shortened; and can 
any one be found daring enough to assert that s ball of intensely 
heated matter, covered with a skin of by means the highest insulat- 
ing powers, of a thickness of only 1-16vth of its diameter, could fluat 
in a space which has a temperature of 220°, for 2,000 years, without 
cooling even a fraction of a degree? Then how is the increase of 
temperature in descending mines to be accounted for if the “ molten 
ceutre ” theory be abandoned? On examining tables of experiments 
in mines, it will be found that the temperature only increases when 
the mine is working. The Oatfield engine shaft, at a depth of 182 
fathoms, had a temperature of 77° so long us the mine was working; 
but, on being abandoned, in a few months it had cooled down to 66%, 
and in many months after it had reached its equilibrium, 54°. The 
highest heat, given in a table by Mr. Moyle, was found in the Wheal 
Abraham shaft, at a depth of 1,400ft., where the air was 90%. But 
since the construction of that table a lode was pierced in a Cornish 
mine, which contained water of so high a temperature that the 
miners were scalded; and it still retains the name of “ Boiling-water 
Lode.” Of ten abandoned mines, only one was found in which the 
temperature at all varied, and probably in that mine the temperature 
had not time to become equilibriated. In the Herland shaft, for 
example, the temperature was 54° at a depth of 60ft., and it did not 
vary the whole depth of the mine, 1,150ft. We must, therefore, seek 


donment of a mine cannot possibly affect the radiation of heat from 
the “ molten mass beneath.” Chemical action seems to be one of the 
chief causes of the phenomenon (the oxidisation of the substances 
newly exposed to the action of the air). The friction in extricating 
the ore, the presence of the miners, the heat of their candles, blasts, 
electric currents, &c., all aid to raise the temperature, and this tem- 
perature would naturally increase as the miue deepened, in conse- 
quence of the greater density of the air. Seeing all these are varla~ 
ble causes, your correspondent will have no difficulty in accounting 
for the discrepancy in the results of the investigation of the savans 
he has quoted — Fines’ Correspondence, 











Serr. 25, 1863. 





Printing. _— Estimates for Printing 


Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER 8 


C924) 
The London Drawing Association, 
for supplying Engi ing i 


M Architectural, and Gua 
Dasteg Designs, Maps, Plans, Ticino de. 4 Enclose stamp for Pros- 
pectus. 


FREDERIC YOUNG, Manager. 
% Duke-street, Adelphi, London. 


(E376) 
T° Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC 
TURE of PAPER, of first-cliss Workmanship. and at Moderate Prices 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references,—T. DON, Agent. (D981) 


G and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


john Fowler, Jun., 28, Cornhill, 


LOND E.C, 
Full particulars of FOWLER'S Parr ENT STEAM PLOUGH can be 
etainel by applying at the above address, 
Catalogues, conteining prices and testimoniais, sent post free. 
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Martin, lron and | Brass Founder, 


J. 4, bo sp se York- road, Lambeth.—Every description of Stine 
Lathes, Fly and Band Wheels, Maileable Iron 
ners, “lathe Carriers, Screw Stocks, &., Brass Bearings, Lathes, 
nge Wheels, Drilling Machines, Crabs, ‘ke. old Metal bought. (F104 
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Benjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Le:ds. N.B.—New and 
Second-Hand Self-Acting, Sliving, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. 0176; 





‘ | . P . , 

i Frost and Co., Manufacturers of 
@ solid wrought iron locomotive engine, carriage, and wagon wheels 
crank axles, cranks, shafts, and every de-cription of heavy smith wor 
for engineers, millwrights, &. Broken crank axles repsired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREEL 1RON WORKS 


DERBY. (D1943) 
essrs. R. J. and E. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of Hizh-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, fiom 10 to 
60- H. P., constantly in stock. (E1504) 


W. Nicholson, Civil and 


@ MECHANICAL ENGINEER (many years with Messrs. Cubitt 
and Co., Builders), begs to inform his friends and the profession that he 
may be consulted on matters connected with the above branches, and is 
prepared to fur.ish designs, detail diawings, and quantities for every 
description of Iron Work connected with Dock Buildin; g, Bridges, lron 
Roofs, Warehouses, Railway Stations, and General Works. 

W. W. N. has also made an arrangement with a large iron firm tos: opply 
Ironwork of every description.—flice, 17, King- -street, Chea upside, (Py: : 2) 


TO RAILWAY COMPANIES AND ENGINEERS. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-sireet ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &. ; Patent Auti-Friction 
Metal, Gun Gun Metal, Metal, Brass ws Castings, Aluminium, Bronze, &e, (F96) 


puck Presses (Hadfield and Attkin’s 


PATENT).—FARMER aid BROUGHTON respectfully request an 
inspection of these machines; will press 24 bricks per minute. May be 
worked by hand, » boven, or steam power. Adelphi. street, Salford. (E825) 














Brick Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Mustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pouutney-hill, Cannon-street, E.U., where they may be 


seen in operation daily. (E305) 
rench Band Saws —Samuel 


F WORSSAM and CO. beg to announce that they have purchased of 
Monss. Ferin, of Paris, the exclusive right to import and sell in the United 
Kingdom his Patent Band Saws, the great superiority of which is now 
universally admitted. 

8. Worssam and Co, are now in a position to supply these saws, of the 
largest dimensions, to order, and keep a large stock of the ordinar y sizes 
at their works 304, King’s-road, Chelsea. (E14) 
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Banner and Company, Civil Engi- 

NEERS, ARCHITECTS and SURVEYORS, 386, Essex-street, Strand, 
W.C., prepare and furni-h with despatch and at moderate charges Designs, 
Finished or Workivg Drawings, Specifications, Quantities, Maps, Plans, 
Tracinge, &c. Contractor’s estimates priced by a Practical Surveyor of 
thirty years’ Metropolitan and Provincial experience. Arbitratious attended 
and Disputed Accounts arranged. (F108) 





NOTICE.—NOT REMOVED. 


Suffell, of 132, Long Acre, London, 


C. W.C., maker of Improved Transit Theodolites, Levels with 
permanent adjustments, Needle-socket Drawing Instruments, Adjusting 
Dividers, Metallic Edge Rules,-Mcasures of all Nations, &c., respectfully 
requests Engi:eers, Contractors, Surveyors, and the profession in general, 
who have for many years favour: d him, to forward all Orders and Accounts 
to the above address. N.B.—C. SUFFELL was the only as the 
above-mentioned Instruments (see Juror's asin 1863). Fil3) 


M cHaffie, liller, 





Forsyth, and Miller, 


MILE END, GLASGOW, are now making, in their IMPROV ED 
MALLEABLE IRON (OK STEEL) CASTINGS, all kinds of Locomotive, 
Marine, and other Engine work, in castings weighing up to two tons each. 

Amongst very numerous ay plicatio ns lately made of their metal, which 
have proved most successful, are Hydraulic Cylinders up to 22in. inside 
diameter, Reversing and Expansive Gearing, Pinions for Iron Rolling 
Mills, Shells for Rolls fer producing the “* Fullard finish.” All kinds o° 
wheels and pinions, from the smallest class up to two tons weight. 
Tools fur Collier's Patent Nut Machines, Steam Hammer Blocks ‘aud 
Faces, &. &. &ec. 

é list of a great variety of articles made by them will be sent on appli- 
cation 

London office for coliecting and forwarding 
street, Covent-garden, W.C. 

Glasgow, 2nd September, 1963. 


patterns, &c., 27, Tavistock- 
(E1751) 





EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 


Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
Seldges, Overhead Travelling Weighing Cranes and Crabs, Railwi ay 
Weighing Turntables, &c. &c. 


CRANES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 
for Steam or Hand Power, &. Abo, Turnta ables, Water Columns, Tanks, 
and Pumping Macninery, ‘and General Railway Plant, manufactured by 


BICHARD KITCHIN, Engineer and Ironfounder, 


SCOTLAND BANK IRONWORKS, WARRINGTON. 
(E1889) 
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“NOTICE 10 INVEN TORS. 


()ifice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information ” 
may be had, gratis, as to the reduced expense and — of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, b; applying rsonally or by letter to Messrs, 
PRINCE and CO., Patent Otlice, 4, Trafalgar-square, Charing-cross. (5017) 


()itice for Patents, Londo 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on appli- 
cation or ay let ter. (sees) 2) 








Inventions !—Mr. WwW illiam ‘Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent aan, 
62, Chancery-lane, London, “‘A Guide to Inventers” may be had free on 
pplication, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane. . 


Mr. CLARK, Prac tical Engincer, Patent Agent, and catuaied 
Draughtsman, of Twenty- -five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ¢ ircu- 
lar of information and plate of Mechanical Motion free on application. 

(9 








Paten ts and Registrations. 
INVENTORS can be supplicd with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOXEIGN PATENTS and KHGIS- 
TRATIONS, from the Patent am 84, Fleet-street, London. Conducted 
by Mr. SSERY, Moub, Soc. Arts (F120) 


Patents. Mir. Member 








Mr. Vaughan, 


of the Society of Arts, British and mm Patent Agent, 15, South- 
ampton-buildings. Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions, Provisional pro- 
teciion, 6 to 8 guineas, A ** Guide tolnventors” free by post. (F80 


T° ‘o Inventors —The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moucrate charges, 
Unusual advantages afforded to Inventors, A HANDBO:'K as to the 
course of procedure and charges for securing patents is ued gratis, 

(B610) RK. MAKSDEN LATHAM, Sec. 


: — ~ 
\l achinery, Home and Export, for 
4 MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, aud General lronwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heav 
orders.—( fice, 18, Cannon-street, London, E.C 
Illustrated Catal. gues tree, on stating requirements, — (D182) 


Wi ire Ropes for Mining, Railway, 


and ENGINEERING PURPOSES,.—Steam Ploagh Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &. F'exible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
i9, Wapping, London, E. (B494) 


Vj achinery for Sale.—Portable, Sta- 


TIONARY, and DONKEY ENGINES, multitubular, Cornish, and 

egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 

and screw presses, punching and shearing machines, mortar mills, saw 

frames and benches, bone mills, edge runners, hydro-extractors, mill- 

bands, fly-wheels, shafting and riggers, &c, &c.—T. TAYLOR, 41, White- 
(F 


street, Borough.—N.B. Machinery purchased for cash. 102) 
\i athematical Instruments of 
« highest quality of workmanship and finish. Theodolite, Levels, 
Mining Dials, &c. The only engine-divided box and ivory scales to be had, 
Prize Medal at the International Exhibition. List free by post. —WM. F. 
STANLEY, 3, Great Turnstile, Holborn, London, W.C. (F115) 


A 
Pode’ s tron and Steel Patent 
LICENSING COMPANY (LIMITED) beg respectfully to call the 
attention of Railway Companies and others to their ECONOMICAL 
PROCESS for STEELING the SURFACE of RAILS by CEMENTATION, 
by which their durability is largely increased. 

In addition to the many testimonials from eminent engineers already 
published, the Company have the pleasure to submit a copy of their most 
rec nt one, from JUHN FOWLER, Esq., ENGINEER OF THE METROPOLITAN 
RalLway. 

Offices, 7, Size-lane, Londen, E.C. 














[Copy of Testimonial.] 
METROPOLITAN RAILWAY. 
2, Queen-square-place, Westminster, 8.W., 
Muy 18th, 1863. 

Dear Sir,— You know how reluctant I am to write certificates or testi- 
monials with reference to inventions or new combinations, except under 
peculiar circumstances, and when the evidence of success is undoubted, 

I was first induced to use your process for steeling the surface of Rails 
for the permanent way of railways ou the recommendation of my fricnd, 
Mr. 'T. E. Harrison, in whose experience and judgment I have the greatest 
confidence. 

I have now used your plan for some time, and on the Metropolitan Rail- 
way of London it has received the most severe trial to which it can possibly 
be subjected, as the traffic is enormous, the engines heavy, and continually 
making stoppages with the breaks applied. 

The res’lt has been most satisfactory, and the rails at this t 





Pox. Brothers, Derby, Engineers, 


ENGINEERS’ TOOL MAKERS, late Joseph and James For. 
Established 1781.—Sole manufacturers of T, S. Cressy’s Cask-making 
Machinery. — London Address, 151, Fenchurch-street— W. G, Wuuira, 
Agent. (E1172) 


Specifications priced for Lap-welded 

Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 
Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 
LAMBERT BROTHERS, WALSALL. ___ (28) | 


Smith’s Traction Engines, mounted 


on Springs, are the Simplest and Cheapest in the World. Siges, from 
3 to 50 ho:se-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thrapston, (E1062) 


Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 
ing no wedge or bolt), &c., apply to Mr. F. WISE, ©.E., 22, Buckingham- 
street, Adelphi, W.C. (3087) 


aswell’s Patent Hydraulic Forging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 

(D1769) 


Dunn’ s Patént Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY PLANT of every description. WINDSOR BRIDGE 
IRONWORKS, near Manchester, (F105) 


[ngineers and Machinists can Effect 


a Saving of FIFTY PER CENT. in wearalone by using the PATENT 
ANTI-ATTRITION METAL, now in ex! ensive use by Engineers and Railway 
Companies for Bearings and other purposes. Kesult of trials on some of 
the principal Kailways, and prices, forwarded, on application to W, 
LEVETT and CO., at the Works, Bmersou-~ treet, Southwark, S.E. (FIL) 


Vharles Fallows, Manufacturer of 


SPONGE CLOTHS, used to her Moje ty’s Government and the 
Principal Engineers in the K ngdom ; also by Kailway and Steam Packet 
Companics. Lamp Cotton and “Engine Waste Maker.—Neptune Works, 
41, Temple-street, Londou-road, Manchester. (Eis40) 


Railways ys. — Griffin’s “ Economic 


PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Kailways, are respectfully invited to inspect this system, said 
by our Chief Engincers and Contractors ‘* to be superior to any which has 
yet been adopted,” and “ in every respect an improvement on the <a 
sleeper road.”"—Can be seen on several metropolitan railways, and at 
Mr. GRIFFIN'S Offices, New Adelphi Chambers, Juhn-street. W.C o 

(ce sist 





























[ron Castings, of First-rate > Quality, 
for machinery and other purposes, Iron roofing and every descripuon 

¢ smith and founders’ work.—JAS. HAYWOOD, jun., Pho@nix ory 
erby. (D145 





Malleable Iron Castings, Manufac- 
1 TURED by the ORIGINAL PATENTEES. Orders promptly 
Shetield to.—EDWARD LUCAS and SON, Dronfield + Rounds near 


Foundation Stone to Fix Machinery. 


—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at Od. per 
cube foot. Cost of carriage to any locality supplied on application,— 
Apply to RANDBLL and SAUNDERS, Corsham, Wilts, (#861) 


Davis sPatent Breeze Oven.—Steam 


generated and Furnaces heated free of cost, where Smithy firing 
can be used or sold. Particulars by Post.—Apply, DAVIS and LANE, 6, 


Lichfield-street, aneenanel (B69) 
Asphalte, ‘British and Foreign, for 
Railway Arches, Foundation Wallis, Floors, &. 


TAR PAVEMENT for Railway Piatforms,—For prices, apply to W. 
WRIGHT, 32, Bucklersbury, London, E.C, __ 1B 1415) 


The Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: O h 
Manufacturers of every description of Railway Carriages = — 3 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles ; Bar 
Sen, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 

; Iron Roofing, Girders, Turntables, Water Columns, wy r Tanks, 
Sain — and Fixed Cranes, Switches, and Crossings &e. 
London Office—27, GREAT GEORGE STREET, ow (D2076) 


\fetropolitan Railway Carriage and 

WAGON CUMPANY LIMITED), SALTLEY WORKS, BIR- 
MINGHA M (suoce:sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriuges and Wagons of 
every a eee supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and detstroet, apply to 
7 Works, Birmingham; London Agency, 8, fAdam-street, A arti 

















present the regular smooth steely surface which indicates duration of wear 
and tear without injury. 

I think it proper to add, as the result of my experience, that the success- 
ful application of your excellent plan requires a good, sound, honest quality 
of rail to operate upon.—Yours very truly, 

(Signed) JOHN FOWLER. 

Isaac Dovps, Esq., Holmes Engine and Railway Works, 


Rotherham, — Mi (E 1142) 


International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBER, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH. 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C. 
Mannfacturers of Vulcanised India-rubber for Mechanical Engineering, 

Railway, and Agricultural purposes. 

PARMELEE’S PATENT INDIA-RUBBER MACHINE BELTING, now 
in use in most of the principa! Factories in Great Britain, and which was 
employed by H.M. Commissioners of the Exhibition of 19¢2 upon all their 
engines in the Western Aunexe, besides driving over fifty other machines 
belonging to Exhibitors. Its superiority over all other Belting con- 
sists in its perfectly even surface, combined with sufficient elasticity to 
enable it to “* hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It will not stretch in damp or wet places, and, 
unlike lea' her, is not affected by exposure t» the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing M achine 3, &c. Itecan 
be made of any size or stre ngth for Main Driving Bands, avd at one-third 
the cost of leather. All Belts are stamped with the Company’ 's name, aud 
are warranted. 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no lo-s of power by leakage, 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines, 

VALVES for Marine and Land Engines up to 6ft. in diameter, 

agama and SHEET RUBBER for Steam, Water, Gas, 





and Air 


Joi 

BU OFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways 

DECKLE ST RAPS for Paper Makers, insuring a fertect edge and wast- 
ing no pulp. BREAST APRONS for Paper Machines, 

T BING for conveying Acids and other Liquids, Gas, &c. 

CORE-PISTON PACKING—LNSERTION RUBBER “GAS BAGS for 
Repairing Mains 

BILLIARD ane! BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER moulded toany form. All the above 
are manufactured without the use of solvents, whereby the strength 2f the 


Rubber is permanently. 
INTERNATIONAL EXHIBITION 1882. 
Three Medals awarded for ‘‘ Practical Utility and Success, and Excellence 
of Quality.” 


This Company are the only Manufacturers in Great Britain to 
whom Medals were awarded for Mechanical Rubber, (F658) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c, 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 





Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 

— Driving Pelts or Mill Banda, 
Railway Bu Engine Packing. 


ffers. 

And all pron f India-Rubber articles in use by neers and others. To 
ve had at the Mills, Tottenham, N., Middlesex, arehouse, 9, Gresham. 
street West, London, E. C. 

N.B. —Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. in, diameter few any thickness. (621) 


()tmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST, GEORGE'S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATT# RNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &&., being the largest 
stock in the Trade, WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use ‘of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, [ron 
Koofing, Girders, Turntables, Traversers, Cranes, Water Columns, Pumps, 
and Tanks Hydraulic and other Presses, &c. &e, (E429) 


yy 4 
Water Power.—Pressure Turbines, 
tor falls of different heights, constructed especially with a view to 
durability, and to obtaining the greatest effect with variable as well as 
constant quantities of water. Made by B. DONKIN and CO. for the last 
fourteen ) ears, 
An Illustrated Circular, in English or French, may he had on applica- 


tion to 
B. DONEIN AND CO., 
Engineers, Millwrights, & Makers of Paper Machinery, steam Engines, &c., 
NEAR GRANGE ROAD, BERMONDSEY, LONDON. (E1821) 











je Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
jiling machine to which steam has been applied. Description and testi- 
novials sent ou application to 8, Station-terr-ce, Hull. 

Extract from a report of a paper on Pilo Driving, read before the Sceiety of 
Civil led yh Aa . F. Bryant, of the Westminster Bridge Works, 

rT Sta, 
" vei driving’ by steam power was next treated of, the author describing 
some of the most princi which have been invented, preferring 


Sissons aud White's as Gey ome the most economical and practically 3 
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Important to Architects, Engineers, Builders, Railway, and other Companies. 


‘| VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY'S GENERAL AGENCY, 12, Mancuester Buinpincs, Wesrainster. 


Zine properly laid has been proved by most extensive and long experience in France, Belginm, and Germanv to be a most secure, durable, and economical covering and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable fur covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
H estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are r2ferred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell fill ; a large Warehouse, 77, Thames-street; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in te Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exbibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs Horniman and Co.’s Tea Warehouse, Wormwood street; Messrg. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington 20 ditto Inverness-terrace, Bayswater. 

Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 

JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster. 
N.B.—No covering can be more econemical, durable, and secure than Ziuc when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 































' a special Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (E1279) 
° 7 ° 
| THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, 
} Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
j \ Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes; Steam and 
: Hand Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c. " 
j STEAM WHARF CRANE. 2 Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet = E y N 
, Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. Se STEAM TRAV ELLING CRANE. 
fh Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent q WA ASS, : 
Ai ¥ Wrought Iron Hydraulic Jacks, to raise from 4 to 200 tons; Hydraulic Machines to Test Bar : NSS 
ri % Lron, Steel, Chaiu Cabies, and Small Portable for Girders and Wire. Y 
+ Railway Tiaia Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors’ ; \ 
i} Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (F14) Q VG 
/ SItEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. (.. WA 
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PATENT VERTICAL STEAM FIRE ENGINE, 


Which obtained the First Prize for Steam Fire Engines under 30cwt. 







CONTRACTORS LOCOMOTIVE. 
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—__—s SHAND, maso 


UPPER GROUND STREET, BLACKFRIARS ROAD, LONDON, 


/ STEAM & HAND-WORKED FIRE ENGINES & PUMPS 


ESCAPES, FIRE 








al JIMCROW 


N, & CO. 





MAKERS OF 


EVERY DESCRIPTION. 
COCKS, HOSE, BUCKETS, 
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SHAND, MASON, & CO. 


WERE AWARDED 
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Two out of the Four 


PRIZES FOR STEAM FIRE 
ENGINES 


AT THE INTERNATIONAL COMPETITION, 


CRYSTAL PALACE, 
LONDON, 


ON THE FIRST OF JULY, 1863. 





HORIZONTAL STEAM FIRE ENGINE, 
Which obtained the Second Prize for Steam Fire Fngines under 60 cwt. 








—.— 


OXLEY’S IMPROVED STEAM TRAP, 


OR CONDENSE SYPHON BOX, 

Suitable for Steam Heating Pipes, Drying Cylinders, Dressing Machines, | 

Tape Legs, Warp Sizing Machines, Steam Engine Cylinders, aud all 
Places where Steam is required for Heating. 











The Improvements consist in the 


arrangement and configuration of the metal di-charg+ valve and 
protector, the iron fleat, lever, and weight. The Steam Trap is sure and 
unerring in action, not liable to get out of order, and is confidently 
recommended as the best, simplest, and cheapest Steam Trap yet out 
Price of the Steam Tra» complete, with stand, lever, and flange, £3 10s. 
Size over all, 2ft. high by 18in. wide; made for pressures up to 80 Ib. on 
square inch. 


WILLIAM OXLEY and CO., Sole Makers, 
ST. MARY'S CHURCHYARD, PARSONAGE, 
MANCHESTER. 
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FIRST PRIZE STEAM FIRE ENGINES, 


INTERNATIONAL CONTEST, CRYSTAL PALACE, JULY, 1863. 


ADOPTED BY THE BRITISH GOVERNMENT. 


MANUFACTURED BY 


MERRYWEATHER AND SON, 


63, LONG ACRE, LONDON. 


PRIZE MEDALS, GREAT EXHIBITION, 1851; PARIS EXHIBITION, 1855; INTERNATIONAL EXHIBITION, 1862. 
STEAM AND HAND POWER FIRE ENGINES AND PUMPS FOR ALL PURPOSES, FIRE ESCAPES, HOSE, BUCKETS, FIRE-COCKS, &c. 


These Steam Fire Engines are suitable for the service of Cities, Towns, 
Fire Brigades, Manufactories, Railway Stations, Docks, &c. They raise 
steam from cold water to a working pre-sure in eight minutes from the 
time of lighting the fire and during travelling. The Boilers are of a most 
durable and perfect kind. The pumps will work foul water, and are proof 
against injury by frost, with piston self-lubricating. The working 
parts are few, there are no cranks, fly-wheels, or dead centres, so that the 
engine can be driven at any speed, slow or fast, as reqj.ured. There is no 
lateral strain upon any of the working portions. The engines and pumps 
are mounted on strong wrought iron frames, and are adapted for travelling 
over rougi roads without sustaining injury. They are made with single er 
double cylinders, and have coal bunkers, hose boxes, aud means for carry- 
ing all implements and men to ride. 

The Prize Engine *“‘ Sutherland” discharges from 800 te 1,000 gallons per 
minute to a height of 20u fee. Weight, 57 cwt. 

The small engine discharges 250 gallons toa height of 160 feet. Weight, 
30 cwt. 

MERRYWEATHE? AND SON are prepared to supply 
their PATENT STEAM FIRE ENGINES, of all weights 
and powers, on ihe same principle as the First Prise 
Engine “SUTHERLAND.” (E1401) 
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THE RATIONALE AND PRACTICE OF 
PERMANENT WAY. 


(From the Record of Modern Engineering.) 
(Concluded from p. 187.) 


For a long time the rail ends were supposed to be made a contin- 
uous connection by being placed in a chair 5in. and Gin. broad and 
keyed together with a piece of wood 7in. long, 2in. thick, and 2}in. 
deep, the bearing area in the chair being about 6in. super each rail. 
A broad chair was deprecated as tending to tilt, and the theory 
almost amounted to supporting the rail ends on knife edges to pre- 
vent tilting ; the result was, that passengers counted the rail joints 
while travelling, by the succession of jolts. This became at last un- 
bearable, and a proposition was made to “fish” the joints, ie., to 
placs bars of iron in the side channels of the rails, so as to make 
them continuous. For a long time there was an outcry against this, 
but at last the experiment was tried, and the result was that bigh 
speed travelling became practicable. We doubt whether any driver 
would dare to run an engine at 60 miles per hour on a line with the 
old joint chair fastenings. 

This then is permanent way—so called—of the national standard 
gauge, 4ft. 8}in. ; an odd measurement, arising from the fact that the 
measure was originally outside the rails, or an integral 5ft., the 
width of the rails being 1jin. each. When it was found necessary 
to widen the rails, that could not be done internally, the real gauge 
being the wheel flanges, 4ft. 8jin., so the thickness was added 
externally, leaving the outside gauge 5ft. 1}in. 

So permanent way, in its highest phase, now consists of an 84 Ib. 
rail, a 42 1b chair, creosoted sleepers 9ft. X 10in. X 5in., centres of 
sleepers 2ft. Gin. apart, fish-joints and compressed oak keys, and 
two iron spikes per chair, saying nothing of ballast. Let us see 
what this amounts to per mile, single, for the mere material without 
labour. 


Tons. cwt. £ 6 «@ 

504 Rails, S4Ib. yd. .. .. «. 132 0 at 8 say 1,056 0 
604 Fishes .. cc .s ce of oe 8 am 50 8 
2,116 Bolts es ee Sw « 20 99 37 (0 
4,224 Chairs, 42 Ib. m9 4,, 4 , 81616 
EE is aw a os «6S (CUCU 67 16 
4,224 Oak keys compressed, 2d... .. .. «. «+ ° 35 4 
2,112 Sleepers, 43. 2... os ve co oe co +e oo 422 8 
£1,985 12 


But iron rails are now being given up, and steel is 





being substituted, which will be extra £8 say 1,056 0 
Making the total permile  .. .. .. «. £3 041 12 
Or in round numbers, per double mile... £6,000 0 


So far we have dealt with the national gauge, or, as we may call it, 
the accidental gauge, which would, by the common consent of engi- 
neers, have been a guage of 5ft. Gin., as in all our colonies, and in 
Spain and elsewhere, had the present knowledge existed at the 
outset. Leaving the lrish gauge, which was said to be a result of 
adding together six several gauges and taking their mean, we will 
now consider the question of the broad gauge, and its system of 
structure. 

The gauge is 7ft. integral, and was devised, it is said, with the 
intention of lowering the bodies of the vehicles between the wheels, 
and so keeping a low centre of gravity; but this idea was soon 
abandoned, and the frames were put above the wheels, as on other 
lines, with no advantage whatever from the wide gauge; the 
vehicles which might have been 14ft. in width being only nine, on 
account of the tunnels, a width no greater than has been obtained 
on the narrow gauge. 

There can be no doubt that breadth of gauge is an advantage for 
steady runnivg, but with the existing structure of wheels and axles 
the friction is enormously increased by the breadth of gauge, 
especially on curves, and the weight and cumber of the vehicles is 
also increased, without corresponding advantages. 

It has been frequently remarked that travelling is easier on the 
Great Western than on the narrow gauge, and it is attributed to the 
breadth of gauge. But it is much more a result of the structure of 
the line. ‘he bridge rails are 6in. wide on their bearing flanges, 
and they lie upon longitudinal continuous timbers without chairs. 
When the line is new, and in good order, the result is great smooth- 
ness. 

In the structure, longitudinal half balks of timber, 14in. wide and 
7in. deep, are abutted end to end under each line of rails. The 
bridge rail is about 34in. deep, making a total depth of 10}in. by 
l4in. breadth. The rails are secured to the timbers by bolts 
passing through the flanges into nuts below the base of the timber, 
the nuts being 4in. by 2}in. to give a bearing surface sufficient to 
prevent them from sinking into the timber, which they do notwith- 
standing. Now, just as the transverse sleepers of the narrow gauge 
have a tendency to rock fore and aft, so the longitudinals of the 
broad gauge have a tendency to rock laterally. To prevent this, 
they are framed to transverse timbers, with tenons to the inside 
edges of each, and tie bolts to keep them together. 

So long as this frame does not rock and the rails do not press 
into the tinber, all goes on tolerably well; but the process of 
destruction is nevertheless sure. ‘The bridge rail proper has no 
connecting fish at the joints. The ends are merely bolted down on 
a piece of thin flat plate, which gradually sinks. Moreover, the rail 
is too weak vertically, and sinks in detail into the timber length- 
long with the grain, loosening all the bolts, by drawing the nuts 
into the timber below, with the flexure. And the pressure of the 
wheels causes the longitudinals to rock laterally, the transverse 
timbers notwithstanding, just as the narrow gauge system rocks 
fore and aft, and so the tie- bolts get strained, and the nuts pulled in, 
and in the process of packing the ballast gets rammed tightest at the 
timber edges, involving a new difficulty. The rails under the wheel 

ressure take the form below of an obtuse wedge, by the flanges 

nding upwards, and thus split the longitudinal timbers from end 
toend. Upon a worn line the roughness and rattle of the rails up 
a down on the bolts, becomes nearly as bad asthe rattle of rails in 
chairs, 

Time was that there was a great outcry on account of the rotting 
of sleepers, which question resolved itself into the fact that mere 
rubbish was used in the form of small saplings. Good timber was 
not so liable to decay, and in a position where it was always wet or 
always dry, would last fifteen years. Then came in the practice of 
creosoting the more spongy kind of wood, making it chemical] 
durable, for creosote is of po use to really good timber, as it will 
not penetrate. But under the increased load of engines, chemical 
durability is no longer a question. It is mechanical destruction 
that takes place, by the chairs driving into the sleepers, under the 
pounding process, and this is one of the reasons why chairs have 
grown from 14 to 42 Ib. to increase their bearing suface. A sleeper 
of soft American timber, when creosoted, acquires a consistency 
something like a bar of hard soap, and chairs are driven in to the 
depth of an inch or two, and we have seen them driven quite 
through after long use. And with the bridge rails on the longi- 
tudinal system, longitudinal grooves are formed ; and we remember 
the case of a provincial engineer, who bebolding for the first time 
longitudinal way under repair, asked gravely and quite innocently, 
“why do yougroove your rails into the sleepers ?” 

It is this mechanical destruction of the timber sleepers which has 

led to the many attempts to substitute iron for them in England. 
It is chemical destruction by sun and rain, more than white ant, 
which has rendered it checlataly necessary to substitute iron for 
timber in India and similar regions. 
, But,” say the superintendents and engineers of English lines, 
“though we would gladly use iron sleepers, we find practically that 
iron way is rigid, and the rails and rolling stock are more rapidly 
destroyed than where timber is used for sleepers. We need the 
elasticity of timber.” 

But the elasticity of timber between the chair and solid ballast 
beaten into concrete not being sufficient, a practice has obtained, to 
Some extent, of making a kind of well in the seat of the chair, and 
putting therein a piece of hard timber to bed the rail on to prevent 





damage, as the rail works loose. But these pieces of wood require 
constant renewal. 

_A better practice is to suspend the rail in the chair by its upper 
rib, and not allow the bottom to touch. 




















A better practice still is to dispense with the chair altogether, and 
apply instead a pair of brackets, one in each rail channel, bolted to 
and through the rail, suspending the rail between them. In this 
mode, 121b. of cast iron, or 8lb. of wrought iron, with a bolt, are 
the substitutes for 42 Ib. of cast iron, and a wooden key, and the 
bottom table of the rail is saved from damage. Or wooden brackets 
may form a continuous bearing for the rail, and serve also to con- 
nect it firmly to the sleepers. 





In these modes the rails are saved from all crystalline action ; are 
stiffened vertically and laterally, and supported in case of fracture. 

But there still remains the difficulty that the ballast will harden 
into a concrete under the sleepers, by the blows of the wheels. 
This is the ultimate condition of ballast on a solid foundation—the 
normal result—and to prevent this result, by disintegrating the 
ballast from time to time, needs a large quantity of human labour, 

Now the more solid the foundation, other things being equal, the 
easier should be the maintenance of level. The object then should 
be how to utilise this solidity, rather than how to destroy it. 

At the basis of the outcry against rigidity there is a truth; it 
may be illustrated by two several well-known facts. 

Firstly. The permanent way which is most permanent, i.e., least 
destroyed by the running of trains, is that which lies elastically in 
boggy ground. 

Secondly. The permanent way which is most rapidly destroyed 
by the running of the trains, is when the ground is reudered hard 
and solid by the action of frost. These cases are so many crucial 
instances. The roads which were comparatively good are suddenly 
rendered bad by rigidity. This is evidence beyond dispute. 

Y’o get rid of the rigidity by rendering the ballast plastic for a 
short time, is simply making a road more likely to get out of order 
by losing its level. 

To proceed logically, let us inquire by what process a well laid 
cross sleeper line gets out of order? What is the process of 
destruction ? 

It begins with the running of the engines and trains. The rail 
deflects under the engine wheel, which thus applies its force to each 
sleeper in succession, instead of distributing it over two or more 
sleepers. It is like driving nails one after the other. The remedy 
for this would be first, to enable the rail to distribute the Joad over 
two or more sleepers, and, secondly, to substitute an elastic action 
between the rail and sleeper, for the plastic action of the ballast 
below the sleepers ; the first process would be equivalent to doubling 
the area of each sleeper, or taking from it half the load. The second 
process would permit of the sleepers being solid immovable blocks 
of stone or iron, or timber, brick, or concrete; and this plan is not 
difficult of execution. The ordinary sleepers may be overlaid with 
longitudinal timbers spiked or trenailled down to them, making 
thus a long ladder-like frame, the joints abutting where they occur, 
at the centre of each sleeper. On these longitudiuals the chairs may 
be placed spaced in the intervals between the sleepers, and the rails 
applied in the usual manner. The sleepers are packed hard and 
solid, but the longitudinals are not sleepers, but only elastic bases 
for the chairs, and have no packing, the spaces being open for 
drainage. 

In this mode it will be seen that the sleepers cannot rock fore 
and aft, being firmly secured to the longitudinals, and that the load 
transmitted to them elastically through the chairs can never press 
on a single sleeper, but on two or more at the same time, and thus 
the sleepers may be of iron or any other rigid material, not subject 
to perish chemically; moreover, the lateral firmness is greatly 
increased by the longitudinals. 















Having satisfied himself of the truth of this principle by com- 

ison with an analogous plan for other purposes, the writer laid 

it before many professional men to find out what objections could 
be made to it. The system was as follows:— 

A peculiar form of fishes was devised with several objects. First, 
to give vertical strength at the joint equal to the solid portion of the 
rail, Secondly, to stiffen the joint laterally. Thirdly, to obtain 
an elastic fit throughout, constantly tending to tighten. Fourthly, 
to keep the bolts tight; and Fifthly, to remove waste material from 
the fish ends, where not wanted, and apply it at the joint where it is 
wanted. 

In examining an ordinary suspended fish, we find a parallel bar 
18in. long, and about 2}in. to 2}in. in depth, and as thick as practic- 
able in order to make up to some extent by extra thickness what is 
wanting in depth. It is evident that in applying a load, the mid- 
length will be the weakest and therefore the metal should taper 
towards the ends or the effect will be mischievous, thickening the 
metal where not needed, and thus producing the effect of a blow at 
the weak joint. And in the process, of punching a large hole ina 





thick narrow bar, distortion of form isinduced, giving projections at 
the bolt holes and want of fit nst the rail; yet more, the absence 


of elasticity in the bar renders it very difficult to Ss bolt —_ 
Lateral strains produced by the action of the wheel flanges tly 
stretch the bolt or the thread, and it is constantly loose as there is no 


reacting elasticity. 





The cut below, Fig. 1, shows this class of fish, and Fig. 2 shows 
an attempt made to amend it by greater thickness and depth. The 
maximum —e of Fig. 1 is 2fin., that of Fig. 2 is 3fin. ap tly, 
but not really, for the thin edges afford no resistance— ing 
instantly under flexure—while the strain on the bolt is greatly 
increased by the want of efficient shoulder bearing. Turning to the 
elastic ribbed fishes, it will be seen that the total efficient depth 
in the centre is 4fin. while the shoulder bearing is an angle of 
repose, 

FIG. 2, 





In the deep tapered fishes} the metal is comparatively thin, and 
arched where the bolts pass through, and the outside fish is nearly 
as deep as the rail at the centre, the inner fish being reduced at 
top for the wheel flanges to pass. The manufacturing process is 
simply rolling, cutting off to lengths, shearing or stamping off the 
taper, and punching the holes, in which process no distortion can 
be produced, on account of the thick internal ribs. Probably the 
new process by hydraulic pressure will simplify the manufacture. 
In screwing up, the bolt-head is prevented from turning round by 
the outer rib of the inside fish, and as the nut tightens the fish arches 
flatten and force the internal ribs against the rail tables above and 
below. The elastic resistance prevents any tendency of the nuts to 
get loose. 

In this mode the rails may really be made continuous bars of 
equal strength throughout, and thus the sleepers may be equally 
spaced, an important consideration in economic maintenance of way 
not attainable with the ordinary fish, in which the weak joints need 
external help by the approximation of the sleepers. 

The opinions obtained by the writer from practical men, in dis- 
cussion, were as follow :— 

Resident Engineer, No. 1.—“On my line I find that the ballast 
and substructure are gradually growing harder and more solid under 
the running of the trains, and that the sleepers are getting worn out 
mechanically by the driving of the chairs into the timber, and the 
rails and fastenings suffer rapid destruction. We have endeavoured 
to help it by occasionally rebedding the sleepers in new ballast, but 
it is of very little use, and I am seriously thinking of taking up all 
the sleepers and replacing them in the intervals. Our chairs are 
now increased in size and weizht, and we are adopting the practice 
of suspending the rail in the chair by the upper table; I think this 
elastic system is likely to supply the conditions requisite for per- 
manence in the way, and the principle of the improved fish is evi- 
dently right.” 

Resident Engineer, No. 2.—“There can be no doubt that this elastic 
system is right as to principle; but my line works well, because we 
have an extra number of sleepers, which distributes the strain and 
saves the spring of the rails. As regards the fishes, I am satisfied 
that had they been produced at the outset, the present form wuuld 
never have been used. But we hate alterations, on account of the 
labour and trouble involved in any change.” 

Resident Engineer, No. 3.—“1 like your permanent way very 
much ; your new road is a move in the right direction ; elasticity 
and not rigidity is what we want to make a good road, else why is 
such damage done when all is hard with frost? Again, elasticity 
wi'l nearly double the life of rails.” 

Resident Engineer, No. 4.—“1 still use slips of wood on my iron 
way, and in a new road should double their thickness. Rails do wear 
out rather faster on iron than on longitudinal timber. The bolts 
give out even with the timber packing, but without the timber there 
would be no keeping them at al. I ike our idea of a ballastless 
road. I believe that a permanent way laid on timber bedded on 
masonary would answer well, and save a great deal of money in the 
long run. I like the theory of continuous bearings, but practice 
upsets one’s notions.” 

Consulting Engineer, No. 1.—“ After thinking much over this 
elastic system, I am satisfied that it is right in principle, and can find 
no objection to it, save the extra quantity of timber required.” 

Resident Engineer, No. 5.—“ There is no doubt whatever that this 
line would be out and out themost permanent way yet tried, smooth 
and free from blows, and the sleepers would sleep.” 

Assistant Engineer. — “The effect of this elastic system wou!d 
evidently be easy running, like a new line in good order, before the 
ballast has got hard.” 

Mechanical Railway Engineer.—“ There cannot be two opinions of 
that line. With equal amounts of material it must produce double 
the durability of line laid in the ordinary method, and with equal 
durability a smaller amount of material would suffice. It is difficult 
to understand why so obvious an advantage should have been so 
long overlooked.” 

So much for theory. But theory needs the verification of practice, 
and a sample of practice has been obtained which has verified the 

redictions of theory. For a considerable time a small sample has 
n laid on a Metropolitan main line, over which 120 trains work 
daily, with engines of 32 tons weight, with passengers, goods, coal, 
and at the highest rates of speed with several of the nger trains. 
The sleepers do not move on the ballast, and the elastic base gives 
an equable vibration without any blows. The opinion of the engi- 
— is unequivocally in its favour, and the following is the verdict 
of— 

Two Engine Drivers.—‘ The very best piece of road we ever drove 
over.” 

There is a prevalent superstition that ballast is an essential 
of a permanent way. But we incline to believe that it is simply a 
contrivance for low cost way which cannot elm my by reason 
of constant subsidence. Ballast is no more adapted for permanent 
way than gravel, which serves well for garden walks, would be 
adapted for London pavements. In a Jong line with few trains, the 
outlay for a really permanent way might be too great; but on brick 
viaducts, with increasing traffic, it is a marvel that the slovenly 
ballast has not long since given way to a permanent surface of im- 
pervious stone or brick, not subject to destruction, by the interposi- 
tion of an elastic base, and free from the annoyance of dust in dry 
weather, and mud in wet weather. The evil of ballast is prominent 
enough on viaducts, where the constant Sau Sm out the 
retaining walls and ra, and ought to force a better system on 
the consideration of the authorities, even without regard to the 
vertical blows which are constantly disintegrating the arches. 

With regard to first cost, the consulting engineer alluded to referred 
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+ do the extra quantity of timber as being wholly in excess. But this 

_ is not, quite a correct statement, - Rails have grown from 35 Ib. to 
to 841b, per yard, because of the rigidity of the way. But on a 
continuous elastic system a rail of 701b., capable of better manufac- 
ture, will be more than equal to an 841b., and brackets of 14 1b. will 
be demonstrably better than chairs of 42. Now, let us see the com- 
parison of quantities. 


T. Cwt. BS. « 
504 Rails, 70lb. yd,.. .. «- «+ +» 110 0 at Ssay 880 0 
604 Fishes 2c 1s «2 ce ce ce oo ” 8 50 8 
SE sa csc as on oe ce OO 37 0 
2,520 Pairs of Brackets, 14Ib... .. .. 22 0,, 4 88 0 
3,520 Bolte .. «2 «+ ae © 8 ce 138 , Ss 33 0 
7,040 Spikes .. .. oo wee Seen we 37 16 





1,760 Cross Sleepers, 4. ve i: Sse. Ow os Se oe 352 0 
1,174 Ditto for Longitudinals ., .. «2 2s oe se oe 287 0 
ty Se a ee 2 7 
£1,794 11 

If steel rails extra .. .. se oe -e oe ve oe £8 8ay 880 0 

aii £2,674 11 

Or in round numbers, per double mile... ., o. .. £5,350 0 


So that there appears an economy in first cost of £650 per double 
mile, equal to 11 per cent., saying nothing of maintenance and saving 
to rolling stock, in comparison with what is now called first class 
permanent way. 

But if it turns out that iron rails under elastic treatment become 
as durable as steel rails under rigid treatment, the saving would be 
equal to £2,400 per double mile. 

So far we have dealt with this question as regards timber roads. 
We propose hereafter to deal with the iron ways which are likely to 
take their place, at least so far as substructure is concerned. 





Greek Fime.—Many persons have lately made inquiries respecting 
the nature of the incendiary shells called. “ Greek fire,” which Gen. 
Gilmore has been throwing into Charleston. ‘The Greeks were un- 
acquainted with the use of bomb-shells, consequently their famous 
fire was not applied like the fire shells thrown from the batteries on 
Morris Island. The shell used at Charleston is stated to be the 
same ir its composition as that of Henry Disney, invented in 1855. 
Its interior is filled with naphtha and phosphorus, or with the bi- 
sulphide of carbon and phosphorus. . When the shell explodes the 
fluid composition with which it is filled ignites spontaneously, and 
cannot be extinguished with water. Such incendiary shells are also 
claimed to be the invention of Mr. Greenough, of Boston. They are 
very destructive missiles.—Scientifie American. 

Tae Po.tsn Rarways.—The /nvalide Russe says that on the 9th 
inst. began the clearing of the forests along the railroad from War- 
saw to Vienna. Objections had been made to this measure. It was 
said that the peasants would refuse to cut down the trees, that a 
valuation ought to be proceeded to, and two companies of infantry 
sent to act as woodcutters. It was considered, however, by 
Government that such a force would be very insufficient to advance 
the work rapidly, since the estruction of the forests is decreed along 
a distance of 200 versts— : the trees to be cut down that grow 
within 300 yards of the 1 — of railway, and all those that grow 
within 1,090 yards of thes ions. An order was given to proceed 
immediately with this wor’. and to employ in it all the peasants of 
the surrounding country. On the 9th of September the axe 
resounded along the whole ine, from Skiermewice to the frontier. 
The peasants, who are paid bout a shilling a day, and allowed to 
take away the wood they c t, came forward at the first summons, 
and the work progresses briskly. A.ccordiug to the same authority, 
the Polish administration of the railways is likely soou tobe replaced 
by a Russian one, it having been proved by the investigations made 
that hitherto it has not been so much the insurgent bands as the 
employés themselves who destroyed bridges and broke up the road. 


Frenca Coroyra, Exursrrion.—The Moniteur publishes a report 
addressed to the Minister of Marine and the Colonies by the Com- 
mittee of the Permanent Exhibition of the Colonies, giving an 
account of their operations in 1862, which consisted chiefly in pre- 
paring for the Universal Exhibition in London. The committee 
express themselves highly satisfie@ with the reception given to 
French colonial products by the jury of the Exhibition, as well as 
by the English press, and then proceed to enumerate the successes 
of each colony, as follow :—Gaudaloupe (seventeen medals, twelve 
honourable mentions).—This colony exhibited sugar, coffee, cocoa, 
rum, textile substances, and salt, all of which the jury considered of 
superior here but their attention was chiefly f Ras to the 
cotton, of which the long-stapled was valued at 5f. per kilogramme, 
and the short stapled at 2f.50c, This latter description is especially 
remarkable for its abundant yield, and being less subject to the 
attacks of insects than the Georgian. It will also grow on almost 
any soil, and is well adapted for all ordinary fabrics. Martinique 
(thirteen medals, three honourable mentions).—The sugar, cocoa, 
and rum of this colony were found excellent, as was likewise its 
coffee, which the jury considered fully equal to its long-established 
reputation, and expressed their regret that its cultivation should 
have diminished of late years. Guiana (fourteen medals, seventeen 
honourable mentions).—None of the French colonies presented such 
a variety of products as this. They comprise fine timber for ship- 
building, coffee, cotton, annatto, fruit, aud seeds yielding oil, Xc. 
The cotton was an indigenous species, of a long and fine staple, 
estimated to be worth from 4f. 50c. to 5f. per kilogramme. St. 
Pierre and Miquelon (two medals, two honourable mentions).— 
These islands exhibited the produce of their fisheries, consisting of 
cod and other fish cured in various ways, isinglass, cod liver oil, 
white and brown, all of which were considered quite equal to the 
best English and Norwegian products of the same kind. West 
Coast of Africa (eight medals).—T’he French possessions in Senegal, 
the Gold Coast, and Gabon exhibited ground-nuts, gum, gold, ostrich 
feathers, tanning substances, cabinet wood, palm oil, copper, ivory, 
ebony, and sandal wood. A short-stapled cotton growing wild in 
Senegambia was exhibited, and also imeos of jumel cotton 
recently introduced there, which was estimated at 4f, 50c. per kilo- 
gramme. Réunion (twenty-four medals, thirteen honourable men- 
tions).—This colony may well be proud of its success. Its sugars 
were specially remarked, and were judged fully equa to those of 
the Mauritius. The vanilla of this island was found excellent, as 
was also the cotton. Magotte and dependencies (one medal, two 
honourable mentions).—This island had few exhibitors, chiefly of 
sugars, in which the jury noticed considerable improvement since 
1855. Madagascar (one medal).—'The principal articles exposed 
were timber, cabinet woods, cotton, rocella, and the silk of the 
bombyx radama., India (nine medals, six honourable mentions).— 
Thanks to the efforts of the local committee of Pondichérry, the 
French possessions in India made a very respectable figure, even 
beside the vast display from Bengal. The jury highly appreciated 
the show of rice, medicinal and tinctorial plants, cocoa-nut oil, &c. 
As to the cotton, it was valued at 6f. 25c. to 8f. 75c. per kilogramme, 
and was admitted to be superior to that from British India. New 
Caledonia (six medals, six honourable mentions).—The wool from 
this colony was found equal to the best Australian, and proves that 
the rea of sheep on a large scale would soon make this a rich 
colony. The specimens of sugar and coffee were especially noticed 
by the Australian Commissioners, and New Caledonia is admirably 

tuated for supplying the great English colony with those articles. 
Cotton, resins, bark, Hamed wood, timber, and cocoa-nut oil were 
also exhibited. Tahiti (three medals, two honourable mentions).— 
The productions of these islands attracted much notice from the 
cotimercial men of all countries, and were considered very superior 
to those shown in 1855. Cochin China (one medal, two honourable 
mentions).—Tbis country exhibited rice, cotton, silks, dye-woods, 
fist, swallows’ nests, and many other Eastern delicacies. This 

lection was ined with extraordinary interest. ‘The report 
concludes with expressing the conviction of the committee that 
France has every reason to be satisfied with the success of her 
colonies at this great International Exhibition. 








SOUTH WALES INSTITUTE OF ENGINEERS. 


Tne annual general meeting of the members of this valuable, and, 
we are glad to learn, flourishing institution, took place in the theatre 
of the Royal Institution, Swansea, on Saturday last. The walls 
were hung with plans, sections, and drawings explanatory of the 
various papers to be discussed, while there were several samples of 
iron made with different kinds of coal exhibited on the table. The 
chair was taken by the President, H. S. Evans, Esq., F.G.S., 
Government Inspector of Coal Mines for the South Wales Division ; 
and amongst those present we noticed Lionel Brough, Esq., of 
Clifton, Government seer for the Bristol and West of England 
District; Messrs. Alexander Bassett, C.E., Cardiff; Huxham, 
Swansea; Thomas Walters, Swansea; B. Kirkhouse, R. Beddling- 
ton, John Cox, Josiah Richards, — Richards, — Lane, M. Moxbam, 
W. R. Jones, Matthew Truran, M. Brown, — Nasmyth, J. Allen, 
— Nixon, Cardiff; — Birbeck, J. Glassbrook, Swansea: Thos. 
Glassbrook, jun., Swansea; John Williams, Aberdare; Dr. Williams, 
Swansea, and a large number of others connected with the iron and 
coal trades of South Wales, but whose names we could not ascertain. 

The President, in opening the proceedings, said:— 

Gentlemen,—Six years have passed away since the promoters of 
the South Wales Institute of Engineers met together at Merthyr, 
and held their first meeting in that great centre of mining and 
manufacturing industry. We were but few in number, inexperi- 
enced in the conduct of such matters, and laboured under 
innumerable difficulties, the overcoming of which nothing but 
experience can teach and bring about. Since then we have gone 
on, and it is a source of much congratulation to find our numbers 
have increased even beyond the expectations of the most sanguine ; 
and now I may fairly be allowed to designate the Institute a most 
important body. But, gentlemen, with all our success, unhappily 
there isa melancholy duty to perform. Death been amongst 
us ; we have to record in our proceedings the loss this session of 
three valuable members. One of these, Mr. Ebenezer Rogers, was 
one of the early promoters of this Institute, and was the first 
contributor of a paper ; he filled the office of President, and always 
took a most active part in the council meetings and general arrange- 
ments. Much of his life was devoted to scientific pursuits, and not 
a little to the South Wales Institute. Mr. Rogers was born at 
Blaina, on the 24th of March, 1816, and died at Abercarne, on the 
3rd of January of this year (1863). He was a fellow of the Royal 
Society, of the Geological Society, of the Society of Arts, a member 
of the Mechanical Engineers, of the North of England Institute of 
Engineers, and of the South Wales Institute of Engineers, Another 
member, whose loss we have to record, is Mr. Benjamin Dodd, 
mining engineer, of Blaenavon. He spent much of his life in the 
counties of Monmouth and Glamorgan, in conducting mining opera- 
tions on an extensive scale. He was born in the county of Durham, 
and was a member of the Northern Institute of Engineers, as well 
as that of South Wales. The last name on the list of our recently- 
deceased members is that of Mr. Samuel Baldwin Rogers. He was 
born at Chepstow, and died on the Sth of September, 1863, at the 
advanced age of eighty-six years. Mr. Rogers speut a long life in 
connection with the iron and coal trades of South Wales; and I 
think I may fairly assert that, since the days of Cort, no one did 
more towards the advancement and prosperity of the iron trade 
than did our late lamented friend. Amongst the many of his sug- 
gestions and inventions the introduction of an iron bottom in the 
puddling furnace was, perhaps, the most important ; and those con- 
nected with the iron trade owe to his memory a deep debt of 
gratitude. We cannot do otherwise than regret and mourn the loss 
of such valuable lives. Duriog the sessiun the papers sv kindly 
given us by our friends and members have treated on subjects of 
great interest to the district, and the discussions on the matter con- 
tained in these papers have, [ trust and believe, been of service to 
us all. The paper on the manufacture of steel, so ably treated by 
our friend Mr. Parry, will induce some of us to turn our attention 
to this important branch of the trale of the Principality. The 
“ Selection of Coal for Blast Furnaces” is so intimately connected 
with the first stage of the mavufacture of iron steel that, without the 
proper selection of coal, the result can never be satisfactory. In 
these days, when so much is said on the exhaustion of our coal- 
fields, and the quautity worked being so enormously on the increase, 
the consideration of the best means of working coal becomes a 
question of the greatest moment. The papers on “ Long Wail,” 
* The Different Systems of Working Coal,” together with that on 
the “ Machine for Cutting Coal,’ have all been read tous; and I 
cannot help thinking that, were it not for the South Wales Institute 
of Engineers, but very little would be known of “long work ” in 
this part of the world. The economy of production of coal is all- 
important to this district; it affects every branchof the manufacture, 
from the pig to the finished bar; and its use for steam purposes is 
more or less influenced by its cast; and when we consider that 
eighty millions of tons of coal are worked in Great Britain annually, 
and, of that great quantity, eleven of those millions are raised in 
South Wales aud Monmouthshire, a small reduction in cost per ton 
amounts to a very considerable sum indeed. I can well remember 
when the weekly make of an iron furnace was considered very large 
when it amounted to seventy tons; now that quantity is commonly 
quadrupled, and, in some furnaces, even five times seventy tons are 
weekly produced. The best mode of working coal, and the laying 
out of mines on scientific as well as practical principles, will induce 
good management, and thereby lessen the dreadful fatality which it 
is my paiaful duty annually to record. One thousand lives are lost 
each year in a peaceable and most useful occupation. If anything 
can be done to lessen accidents in mines it is our duty, the members 
of this Institute, who are so intimately connected with its pros- 
perity, to lend a helping hand; and I am quite convinced that safety 
means true economy. I will not detain you longer than to ask, has 
the object of this Institute been carried out ?—that it shall devote 
itself to the encouragement of engineering science and practice; 
being established to facilitate the exchange of information and ideas 
among its members, and to place on record the results of experience 


| elicited in discussion. 1 think we are accomplishing the objects 





sought, and, unquestionably, have done some good on our onward 
march. 

The treasurer’s financial statement was then read. It stated that 
the Institution was in a flourishing condition, there being about 170 
enrolled members, whilst they had a balance in hand, after meeting 
all current expenses, of about £100. 

The result of the ballot papers was then announced, as follows :— 
Mr. Alex. Bassett, C.E., of Cardiff, had been unanimously elected 
President for the ensuing year; Mr. W. 5S. Clark (Aberdare), Mr. 
Brogden (Tondu) and Mr. John Cox, of Ebbw Vale, Vice-Presi- 
dents. We understood the following had been elected members of 
the Council :—Messrs. Josiah Richards, Abersychan; T. D. Steel, 
Newport ; Cope Pearce, Cyfarthfa; Edward Williams, Dowlais; W. 
T. Lewis, Aberdare; and P. James, Ebbw Vale. The following 
gentlemen were elected new members :—Mr. Thos. Butson, colliery 
manager, Hirwawn, Aberdare; Mr. J. Simpson Fraser, locomotive 
domerement, South Wales Railway; Mr. Frederick Gould, Bilson 
and Crimp Meadow Collieries, Cinderford, Forest of Dean; Mr. Wm. 
Fairley, manager, Coedcae Colliery, Cwm Rhondda ; Mr. F. S. Hind- 
haugh, Newbury Colliery, Somerset; Mr. Septimus Palmer, Risca 
Collieries, Monmouthshire; Mr. Joseph Hale, Nailsbridge Colliery, 
Forest of Dean; Mr. Geo. Birbeck, mining engineer, Tondu; Mr. 
W. Stanton, mining engineer, Whitwick Collieries, near Leicester ; 
and two other gentlemen, whose addresses escaped us. 

The President said the first paper for discussion was that of Mr. 
William Firth, “On Coal Cutting by Machinery.” The writer 
says:—Acting upon the sugge-tions of Mr. Heedly, her Majesty's 
Inspector of Mines for the midland counties, the following observa- 
tions are submitted in reference to the machinery now in operation 
at West Ardesly Colliery, near Leeds. The cutting of coal by 
machinery has been discussed at the meetings of the South Wales 
Institute, and as there are diversities of opinion as to the practica- 
bility of so employing machinery with economy, the following 
description of our machine and statement of results of working may 
throw some light upon the subject, Before describing the cutting 


| machinery, I will give a few details of the arrangement for producin 
| the motive power (compressed air), which are as follow, viz., as 
horizontal engine is placed on the surface, having a cylinder 2vin, 
in diameter, 3ft. stroke, connected direct with the blowing cylinder, 
18in. diameter, and of the samestroke. A receiver is placed outside the 
house, 30ft. long, and 3ft. diameter, having a cubical capacity of about 
288ft. We also purpose fixing one or more receivers in the mine, 
in order to provide a more abundant reserve of power. The steam ig 
raised to a pressure of 35 lb. to 40 lb. per square inch; and twelve to 
fourteen strokes of the engine per minute maintains a ‘pressure of 
55 lb. per square inch of air for three machines. The distance from 
the engines to the face of the “ banks.” or “stalls” is about -1,000 
yards, viz.:—Receiver to pit mouth, 30 yards; the pit, 160 yards; 
together, 190 yards, through which 4}in. flange pipes are employed, 
From the bottom of the pit to the ‘‘ bords ” (rise and dip headings), 
—800 yards—we use 2}in. iron flange pipes. From these points aloug 
the endings or gob rounds we employ fin. gas piping. Along the 
face of the stalls india-rubber tubing connects the supply pipe 
with the machine, and is of sufficient length to allow the sd ad 
to move backwards and forwards along the stall face. The flange 
pipes are carried near the roof on iron brackets let into the coal, and 
the jin. gas pipes are laid along the floor of the seam. The pipes 
have been fixed four months without displacement or repairs; nor 
have we any difficulty with the india-rubber tubing, which bears 
the pressure exceedingly well—in fact, we have no tronble either 
with this or the iron piping. The plate represents the 
machine. It is constructed of angle iron, and is about 4ft. long, 
3ft. 6in. high, and 2ft. 6in. wide. The weight is about 14 cwt, 
including the small airengine to work it. It is mounted on wheels, 
and is readily moved forward and backward by the attendant. The 
cylinder of this engine is 5in. diameter, and 12in. stroke, and the 
piston is connected with a crank attached to the vertical shaft A, 
which carries the pick fixed in the socket B. The pick is made 
very strong, and with achisel point to suit the work at our colliery, 
and can be readily removed in a few minutes. No doubt the form 
of the pick point must be varied with the material holedin. The 
socket B is fitted to the shaft A for adjustment at any height between 
the floor and roof of the seam, so that the holing can be effected at 
any intermediate point. The motion of the pick follows that of the 
human action, and either a double or single headed pick may be used, 
the former, however, takes up more width in working than the 
latter. ‘The strength must be proportioned to the work, and the 
length of the head to the depth of the holing. We employ double 
picks with a head C 36in. long. A width of about 3ft. is maintained 
between the front row props and the stall face for the passage of the 
machine in holing. The road is formed with strong rails, so as to 
avoid springing when the machine is in action. The seam of coal 
at our colliery has an inclination of about 2in. to the yard; a strong 
bind or shale roof is about 4ft. 2in. thick, with two partings or bands 
in the middle, thus :— 

Feet. - 


Upper Coal oe a ee oe ee ee 2 
Parting .. oe ee ee ee ee ee 0 e 4 
Coal ee oe oe o oe ee oo 0 ee 4 
Parting .. oo oe +s oe ee - 0 ee 4 
Bottom Coal oo oe oe. ee ee oe 1 oe 0 
Total .. oo eo oo ee ee 4 2 


The spstem of working is by long wall, but until recently we 
have only had stalls of forty to forty-five yards long open, which 
has been a considerable disadvantage in applying the machine, 
as we find that one machine holes 100 yards per shift of eight 
hours, 3ft. under. We have, however, had one machine in 
operation on this length, and the results will hereafter be no 
ticed. We hole in the middle piece of coal, between the two 
partings, or bands, about 2ft. 6in. from the roof, and Ift. 4in. 
from the floor. The coal in which we hole is tender but con- 
tains a large quantity of hard pyrites, which is destructive to 
the points of the hand pick; but from the more solid form 
and size of the machine tool, there is much less difficulty in 
making it stand the work, and the cost of repairs is consi- 
derably less, being only about one-eighth the cost of hand tools. 
Che holing (3ft. under) is accomplished in three courses 
or lifts—i.e. the machine is passed thrice along the face 
to hole this distance under; the first holing is I6inu. to 18in., 
the second 1Uin. to Llin., and the third 8in. to 10in. deep, a change 
in the cutting arm or pick being necessary at the end of each 
course. If required, a machine can be constructed which will hole 
l2in. deeper, but we find the above to be the depth most con- 
veniently holed. When a course of lift is finished, the hine is 
taken back to the starting point for the next lift, which occupies 
about two or three minutes, the only change being the cutting arm 
or pick. The time occupied in cutting the three lifts averages 
about one minute for every lineal foot of 3ft. deep. In strong coal 
this depth can be worked by cutting away only 3in. to 4in. in 
height at the face. A man and a boy attend the machine, anda man 
looks after the road and propping of the stall-face. In our seam 
the upper parting band falls down after the first course is 
holed, and this necessitates the removal of more refuse than 
would occur in ordinary work. The boy clears away the refuse 
and greases the machinery; the attendant of the machine 
sits upon a seat E, watches and regulates the speed of the 
pick, which works about seventy strokes per minute. A light is 
fixedin front of the machine to show the pick, and at each stroke he 
moves the machine forward 1}in to 2in., by means of the wheel D. 
The labour in handling the machine is not difficult, neither is much 
physical exertion required—a little of the “head” being more 
material than “muscle.” ‘The attendants perform the work with 
facility, and certainly have the easiest posts in the mine. The 
machinery is very simple and little liable to derangement; nor are 
the working casualties more numerous than those of working any 
other machinery. Experience will no doubt suggest improvements 
in some of the details; but the machine now works in a very satis- 
factory manner, and the results are much better than we originally 
anticipated. The following are the results of working one machine 
six days of eight hours each, and including stoppages :—618 yards 
were holed 3ft. under, which is more than 1U0 yards per day The 
cost of labour, attending machine, removing holing refuse, and 
attending surface engine, is 1}d. per ton on couls raised. Oue penay 
per ton will amply cover wear and tear of machinery, interest, and 
redemption of capital on a daily get of 50 tous. The produce of 
large coal is also satisiactory, as the following figures show :— 

Got by Machine By Manual Labour, 
Best Coal «2 oe «2 oe 2773 ee eo oe 17°70 
Seconds do.. «2 «+ os 36°90 b6 Hb ae tee 4609 
Smalido .. «2 of ae 35°62 oe 88 om oe 36°30 


— 


100 100 


The benefit in produce by holing with the machine is equal to 
2}d. per ton on the gross get. Our coal is very jointy, and conse~ 
quently the proportion of small is in excess. ‘The holing being in 

rtings of the seam, the small is made in breaking up the coal. 
Where the holing is in strong coal, the benefit by using the machine 
will be much greater, in many cases equal to 4d. or 5d. per ton on 
the gross produce. ‘The cost of holing by hand is 7d. per ton; the 
advantage, therefore, by the machine over manual labour is 44d. 
per ton, and in produce 2}d., a total of 7d, per ton. The trial of ma- 
chinery for heading has not yet been made, but we are sanguine of 
results equally as satisfactory as these. We are preparing ma~ 
chines for heading, and which will shortly be in operation. 
The sanitary aspect of this question cannot be overlooked. 
The diminution in the number of men and burning lamps 
must render the atmosphere of the mine less vitiated. The discharge 
of a considerable quantity of pure air into the working places, in 
addition to the ventilation, will impart a more healthy conditiun to 
the atmosphere. The command of a powerful stream of air under @ 
pressure of 50 Ib. per square inch, will be useful in removing accu- 
mulations of explosive gas, which might not be removed by the 
ordinary current of air. i am informed that upwards of 40 per cent. 
of the loss of life in coal mines arises from falls of coal aud) roof. 


‘The introduction of machinery will reduce the number of persons 



































Ocr. 2, 1863. 


exposed to these casualties at least by one-half, and, consequently, a 
cousiderable saving in life will result. Having in view the facility 
for opening new works, and the ready means at all times for an iu 
creased power of production under sudden demand, caused by 
unusual seasons or other circumstances, and when the prices of coal 
are more profitable, the increased yield of large coal in the diminished 
quantity broken in hewing when compared with manual labour—all 
these and some other reasons warrant me in expressing a very con- 
fident opinion in favour of the introduction of machinery to coal 
cutting. The cost of compressed air power iz undoubtedly great as 
compared witn that of steam; but nevertheless, when its advantages 
are put into the scale against the disadvantages of the old system, 
that cost becomes insignificant and immaterial. 

Mr. Lionel Brough said that there could be no doubt in the world 
that under the circumstances which now prevailed a coal-cutting 
machine would be a most desirable thing; but the question then 
arose, what sort of one? He believed that the best one which had 
been exhibited up to the present moment was that of Preece’s, which 
appeared to be a kind of mechanical mandril or pick. Now how far 
such could be applied to all sorts of seams is a question of great mo- 
ment, and one worthy the consideration of engineers and colliers 
generally. In very inclined stratifications he could hardly conceive 
how such a machine would suit. Again, he had heard it stated that 
so terrible was the blow struck by this powerful mandril, impelled 
by the force of compressed air, that some of the strokes produced 
streams of fire, probably by striking against pyrites or particles of 
siliceous matter. Now, if streams of fire, or even sparks, were pro- 
duced, he (Mr. Brough) should not like to apply the machine in the 
fierv seams of South Wales. Again, they did not at present know 
how to apply the engine to nicking or cutting; if the machine 
would only hole he thought they might as well be withoutit. For 
his own part he could only see that the machine would be productive 
of good when applied to the long work in stalls. He apprehended 
that a piece of moving machinery would occupy so much space as to 
interfere with the speed and dispatch of removal of coal. He regretted 
to say that when in Newcastle, at the recent meeting of the British 
Association, he was unable to attend the section where the discussion 
was carried on about these coal-cutting machines, therefore he could 
not speak with any great degree of authority thereon; aud in opening 
the discussion and making these few crude observations he did so in 
the hope that something would be elicited from other gentlemen who 
knew more about the matter than himself. Hesaw Mr. Bedlington 

resent, who was a most practical man, and being the manager of 

arge collieries was doubtless desirous of substituting machine 

labour for human labour, if such could be profitably done. He should 
like to hear Mr. Bedlington’s opinion, as doubtless he had considered 
a good deal about it. 

Mr. Bedlington said they had seen by the description of work 
which this machine was capable of doing that it was simply holing 
—he did not think it had been stated by anyone that cutting was 
done as well. Now they all knew that holing was but a very small 
part of a collicr’s labour, and where (especially in long work, where 
there was a good deal of pressure on the face of the coal) holing was 
very little required. Now, if the machine was for holing only, it 
would be but of very little assistance indeed, for even with the 
machine in work they must have a man to block down the coal, to 
fill the coal and to cart the rubbish just as before, so that there would 
be but very little assistance given in cutting and filling the coal. 
Theu again they would have to be constantly removing the machine 
from one stall to another, and he did not know how many machines 
they would not require in an extensive colliery so as to be of any 
service. So far, therefore, as he had read the descriptions of the 
various machines, he thought there was very little to be got out of 
them so far as the saving of labour was concerned, and that, after 
all, was the greatitem. ‘he holing, upon which so great stress had 
been laid, was, as he had said before, only a very small part of the 
collier’s work. They would have to leave a good deal of room open 
where this machine was at work, and there would be very great 
difficulty in keeping up the roof where they came toa fault. He 
thought also that the machine was very liable to become disarranged 
in the removal from one stall to another, and the time occupied in 
this removal would be such that very litile progress would be made, 
or labour saved, in the cutting of coal. He must also reiterate what 
he had said on a previous occasion as to the pipes, for he believed 
where there was any great length required it would be a most diffi- 
cult matter to keep them air-tight, and consequently there would be 
a very great loss of power. Where there were some hundreds of 
yards—in fact, in some places there were thousands of yards—of 
piping to be used, he thought it would be a matter of the greatest 
difficulty to keep them air-tight. He would not say it was impossi- 
ble so to do, but it must be very expensive, and the loss of power 
must be very great. Again, to force this compressed air along: the 
whole of the levels would require a very greatlength of pipes, and 
great leakage must necessarily elapse, which would, of course, beso 
much waste of power. 

Mr. Josiah Richards agreed with the last speaker that the length 
of pipes and forcing the compressed air through them would be very 
expensive, but with regard to the working of the machine under 
ground, he did not believe that there would be any very great difli- 
culty in that, in fact he did not see any difficulty at all so far as the 
machine itself was concerned, but it must be a very expensive item 
to convey the pipes underground. From the inquiries which he had 
made, he believed the machine would cut vertically as wel! as hori- 
zoutally, which was an important matter. 

Mr. Alexander Bassett thought that it was most desirable that the 
machine should remain perfectly stationary while at work, but with 
the exertion and force used by the mandril considerable oscillation 
would take place, which would impede the facility of the machine. 
This was a most important point, because the point of the mandril 
was liable to return as well advance on. 

Mr. Richards said that the machine itself advanced on with the 
maudril, and the whole was regulated with a small screw. There 
was, in fact, no difficulty about the machine. 

a Bassett thought the machine was very liable to get out of 
order. 

Mr. Kirkhouse said they would have to remove the coal at every 
Stroke of tbe machine, and make the road, which could not be con- 
veniently done. 

Mr. Birbeck had seen the machine at work (we understood him to 
say in Yorkshire). ‘he machine commenced in one corner, goes 
across, making about a I5in. hole, it then went across again and 
worked a hole about 2ft. 6in. The machine was moved about with 
the greatest facility —no more difficulty with it than with an ordinary 
tram. There wasnoditficulty with respect to therails, norany liability 
to get off the rails. The machine was self-acting. The man worked 
the machine with one hand, while with the other he managed a 
small rack- wheel, with which he moved the machine about, and he 
must certainly say it moved exceedingly well. With reference to 
the air pipes, he, in the first instance, had an idea that they could not 
be made air-tight, and that, therefore, there must be a great loss of 
power. He had therefore watched this very narrowly, and he was 
now obliged to say that he did not see any leakage whatever. He 
believed there were about 800 yards of pipes out at the machine he 
saw, and into about every 5V yards face there was a brauch. ‘Chey 
were india-rubber pipes with plain metal joints, with a small ring as 
fastening. ‘lhe machine, however, did nothing but hole, and as the 
machine moved on there was a man to remove the coal. He did not 
think the machine could be advantageously adapted to anything but 
long wall. _ The machine could, no doubt, be applied with great 
advantage in some veins, but there were other veins where it could 
not become general, especially in South Wales veins. Where there 





were large solid blocks of coal, with good tops and good bottoms, 
rm machine could be introduced with very great effect aud advan- 
ge. 
In reply to a question put by a member of the Institute, 
Mr. birbeck said that, so far as he recollected, the cost in favour of 
the machine over manual labour was stated to be about 15d. per | 
ton. The minein which he saw the machine at work was certainly | 
admirably adapted for it in every particular, but whether the 
machines would become general was a question. 
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Mr. Bassett.—What was paid for the coal cutting ? 

Mr. Birbeck said a very aed price was paid—2s. 6d. per ton. It 
= an extraordinary high price as compared with that paid in 
Wales. 

Mr. Bassett.—What was the thickness of the seam ? 

Mr. Birbeck—Three feet, with a good top and a good bottom. 

Mr. Bedlington said in the case alluded to, where they had to give 
2s. 6d. per ton for cutting, there might and probably would be a 
great saving by the introduction of the machine, but in the South 
Wales district, where the prices for cutting varied from 15d. to 20d. 
per ton, there could not be much saving. 

Mr. Birbeck said he did not think there would be much saving 
effected in this district, all that he said was, where there was a good 
top anda good bottom there Would; bea greatsaving by the introduction 
of the machiue. In the first place he thought thatthismachine wasone 
of those old things revived which would besure to end in smoke, and 
he had therefore examined it very carefully and minutely, and he 
was certainly very much pleased with its working. He thought that 
in time the engine could be so much modified as to be able to be 
applied to veins of 2ft. Gin., and much under that. He would again 
observe that he did not think that they would be able to save much 
by the introduction of the machine into the pits of South Wales, but 
in the North of England he thought it could be most advantageously 
applied to the long-wall, but he did not think it would succeed in 
the collieries where the ordinary pillar and stall system was adopted. 
He did not doubt the success of the pipes, however, as that appeared 
to him a very simple thing. 

Mr. Lione! Brough said this matter was one of the deepestimport- 
ance, not only to the mining engineers and colliers of South Wales, 
but to the whole mining world at large, and therefore it would be 
well to begin at the beginning. In the working of collieries they 
must have either muscular or mechanical power, and the simple 
question, therefore, was, which was the best? In the present 
instance he believed they had discovered the right power, and a right 
step had evidently been taken in the right direction by making use 
of compressed air as the motive power. In fact there was no other 
power which could be used—steam was unsuitable, and water would be 
detrimental to the collieries, and would have to be pumped up again, 
and therefore compressed air was the proper power for the purpose. 
The first grand step had therefore been arrived at—the power. This 
being the case, the next step would be to get some patriotic liberal- 
minded colliery proprietor to get a machine fitted up in one of his 
pits in South Wales for two or three months, and give access to all 
the colliery miners and engineers of the district, and if they had this 
advantage afforded them they would then be able to arrive at some 
satisfactory result. Without some such plan be did not think they 
would be able to come to any satisfactory conclusion as to the 
adaptability of the machine for this district, and he therefore hoped 
some of the gentlemen present would represent to the colliery pro- 
prietors and wealthy owners the very great advantages of giving one 
of these machiues a fair trial in this district. 

Mr. T. F. Brown said that coal-cutting by machinery had been 
found to answer very well where it had been used, but in his 
opinion the introduction of the machines into the collieries of South 
Wales would be practically impossible. The great majority of the 
sears were only about 3ft. thick, whereas the machine would require 
about 6ft. of room. Again, Mr. Brough had stated that the pick 
was very likely to strike fire, and if this was the case it would light 
up the gas, and they would be exposed to more danger than they 
were at present, and they all knew they were exposed to quite 
enough now. To lay out their mines with branch pipes in all 
directions, whether the pipes were metal or gutta-percha, would be 
a nuisance, and a great waste of money. Then, again, as regarded 
the expense. He believed that in this ditrict, even with the machine 
worked in the most economical manner, they would find that manual 
labour was, after all, the cheapest. Machinery might be advun- 
tageously employed in other parts, but where cutting was costing 
ouly about about 1s. 3d. per ton it could not be economically em- 
ployed. His opinion, therefore, was that coal-cutting by machinery 
in South Wales was a long way off; that, in fact, it would never 
answer, either as applied to long-wall, short-wall, or the whole 
system of pillar and stall. 

Mr. Birbeck was here asked by one of the members of the Institute 
to give his decided and candid opinion as to the introduction of the 
machine into South Wales. 

Mr. Birbeck said that where he saw the machine at work they 
were paying a very long and exceptional price for cutting. He did 
not think the machine could be satisfactorily applied to the mines of 
South Wales. 

The President said that whether or not these coal-cutting ma- 
chiues could be applied to South Wales was questionable at present, 
but that they did their work well in Yorkshire there could be no 
doubt, and, Mr. Birbeck had stated, with the greatest success. On 
the other band, Mr. Birbeck had said that they could not be applied 
to the collieries of South Wales, and that their introduction to the 
Aberdare pits was ont of the question. At the same time he (the 
President) was very glad to see that mechanical power was applied 
to cutting coal, and believed that some day it would become general. 

Mr. Bedlington—It would probably lessen the number of deaths 
in the pits, but no pecuniary benefits would be derived. 

Mr. tirown said that three or four machines would have to he kept 
to work coal thereby profitably, and they must have a pit of very 
large area to admit of that. 

In reply to a question, Mr. Birbeck said that his impression was 
that the machine he saw at work cut about 10U tons per day. 

Mr. Brown—That answer is at once fatal to its being tried at 
Aberdare. 

Mr. Birbeck said there was some thoughts of their trying one in 
Tondu, and if so he should be most happy to afford the members of 
the Institution every facility for inspecting it. 

Mr. Bedlington said that the chief question, so far as applying 
the machine to South Wales, was — this: if they only paid 
about 15d. per ton for cutting, what was the proportion they would 
pay for holing, for it seemed to be admitted on all hands that the 
machine would do nothing but hole. He should like to know what 
was the cost of the machine per ton ? 

Mr. Birbeck —About 2d. per ton. 

Mr. Bedlington—The question, then, now is, does the holing cost 
more than that ? 

Mr. Birbeck—You should remember that the percentage of large 
coal is very much increased by the machine. 

This closed the discussion, and the secretary then read Mr. John 
Glassbrook’s (of Morriston) paper “On a Description of a Mode 
adopted of Sinking a Pit through Quicksand.” ‘I'he writer stated 
that on the east side of the river ‘'awe, about three miles north of 
Swansea, there is a large piece of land of at least 1,000 acres, which 
contains on an average about sixty feet of clay, quicksand, and alluvial 
soil. Jt is suppused that this was at one time a lake, as they found 
on sinking, old trees, &c., at a depth of about twenty feet below the 
surface. ‘‘he whole of the veins of coal lie underneath this, and 
many attempts have been made to win the coal by sinking in diffe- 
rent parts of the ground. About twenty years ago, the Swansea 
Coal Company made anattempt in the Upper Forest, but did not 
succeed in reaching the rock after incurring very great expense. 
Iron cylinders of great length and diameter were used, and very 
powerful machinery erected, in fact no expense was spared, but did 
not succeed. A few years ago himself (Mr. Glassbrook) and partner 
made another trial, but that failed; they adopted the old plan of 
timber and lagging, but they could not get down more than about 
forty feet. They then tried another plan, which succeeded. They 
drove down four piles, shoed and steeled at the points, which were 
48ft. long and 1lin. square, at each angle of the pit, and drove down 


| smaller piles between them, which were tongued with iron in the 


joints. They then commenced excavating the ground, and to secure 


| the piles placed cross timbers in iron sockets secured iu the angle 


iles. As we proceeded with the sinking, we kept driving the 
small piles short distances before the sinkers, to prevent the sand 
from running in. Before we reached the rock we erected a 14-in. 
pump andan 11-in. pump, working 4ft. stroke and making seventeen 
revolutions per minute, and by this means we succeeded in reaching 


the rock, and then we tubbed it with cast iron. ,The ground, about 
the pit was disturbed, and we were obliged to drive rg 
get a foundation for the pumping engines. We also put | 
work under the cylinder, so the cill plate w! ‘Ws ‘under 
main gudgeon is on a level with the surface, so. that fn 
breakage it should not fall down the pit.” : 
Mr. Brown said that the plan adopted by 
doubt very well for the description of wor 
much questioned whether the method would 










to be done, but 


* 


in 
wh 


England, where the depth was so much greater, ahd the sand’ 
and water were so much more Gomera He’ thought ‘My, Glas*" 


brook’s plan impracticable in the north, cial 
Mr. Glassbrook said that he himself would ‘not advise this ~ 

being adopted if there was a r depth than 40ft. ‘They " 

succeed with 60ft. if they used lon 

should try another plan i: cep a 

Some time age he had to sink through Bays, 61a f quicksand 
ome time ago he to roug! . Gin. oO} 1 

a Sch bed, ‘with; 3,500 gallons of weatir 2 minute, apd with’ sr 
ese things he put it ug seven 5 Aalto 
Mr. Brough proposed a vote of thanks to Mr. Glassbtook tdt tty 


able and clearly-defined paper. : 

Mr. Bassett seconded the resolution, and remarked that Mr. . 
ee ee ere of care and ab r § 
sinking, and he was glad to find he had at Jast 


Bu poe. 
The resolution was then carried, the paper being ordered. {5'% 


rinted in the Society’s Transactions. ‘ te 
T On Sates Contenetion an the Use of Distilled Water Ia 
Boilers,” by Mr. Turner, of Langamlet, Swansea. - 







exceedingly voluminous and able paper, in which { rifer, ' 
first place, glanced at the early history and use of bofler con: 
both surface and jet condensation, the latter of 


discovered by mere accident, A more perfect m 
densation was generally acknowledged, more ‘th 
engines, and there were but few engineers of oe 


had vot turned their attention to the, subject. A ire 
of water was not so much needed in surface condensers 


vw 
the various modés which had’ 
of Nottingham, Spencer, te 
writer observed that some of the steamers of the Peninsular s 
Oriental Steam Navigation Company had recently adopted his pales, 
and in marine boilers his plan was usually found to double the quatitity 
of steam per horse-power; and boilers of half the size, with surface 
condensers, would do for engines of unaltered size. The use 
of distilled water was advocated—the water generally wsbd in 
boilers containing so many impurities as to cause fur, incrustation, 
and even cracking of plates. Mr. Turner exhibited a piece of boiler 
plate completely honeycombed, the effects of water containing 
corrosive acids, see 
No discussion took place upon this Paper, the President 
that the subject was one of such great my eee that 
better defer the discussion until the paper been printed, atid'a 
copy in the hands of each member of the Institate. ii, 
n the proposition of Mr. Cox, seconded by Mr. aren Py 
cordial vote of thanks was awarded to Mr. Turner for his : 


per. . 
PThe President then read a letter which he had réecelyed from 
Mr. Adams, who was unable to attend the meeting, bit had 
forwarded some samples of iron made with coal from ' 
eastern out-crop of the South Wales Lasin. He (the President) 
alluded to this matter now, because, in a given by Mr. 
Child at the last meeting, something was about the manufac- 
ture of iron from the raw coal, and it was said that, “iu the éastern 
part of the South Wales coal-field the coals were wo bituminous— 
that is, of too coking a nature—to be used raw in the blast furnace.” 
Mr. Adams had sent them a practical reply to that statement, 
forwarding them samples of iron made from the rock-vein 5 
He (the President) admitted that he was somewhat out of order 
in alluding to this matter now, but it had created a good deat of 
interest and discussion at their last meeting. 

Mr. Jones, of Dowlais, said that he was notaware that Mr. Child 
had contended that the iron would be deteriorated in quality by 
the use of the raw coal. 

The President—He said it could not be made; but Mr, Adams 
has proved to the contrary. me 

Mr. Richards—The object of Mr. Adams in sending these sam~- 
ples of iron down to the meeting, is simply to prove that iron— 
and good iron, too—could be made from the raw coal of the east 
cro aa 
Mr. Cox said, that when Mr. Adams asked him to take of 
the parcel, he said that his object in ry it was to ) 
what he stated at the last meeting of the Institute was oofrect, 
viz., that iron could be made from the raw coal of the district, 

Mr. Richards said, the samples produced had been ay eo 
under his supervision, and he had watched the working of, the 
furnace very carefully, and great care had been taken. in 
the samples. Iron had been made in various ways—with coke, 
coke mixed, and raw coal. There had been no 
ever in the working of the furnace. There had been no 
in using raw coal in Abersychan. They were particularly anxious 
to ascertain the fact of iron being ie from the raw ‘coal, and 
the fact now lay before them. He assured them that there was no 
difficulty in using this coal—which was the rock coal; and he was 
surprised to see it working so well, and coming out of the fumace 
so regularly. of 

The President said it was not only Mr. Child but several other 
gentlemen who were of opinion that the coal of the eastern. basin 


was not adapted for smelting p' re 
This aul the discussion, and the secretary next read an ipter- 
esting ron 
om ork (by Mr. John Williams). The writer stated, that 
the object of the paper was more to place on record his 
of the long-work system as carried out in the ectay- Sheela ealeey, 
Aberdare, than as a paper on the long-wall as Fey wie 
steam coal of Aberdare generally, Up to ws 1858, as ——_ 
all probably aware, the whole of the coal of the Aberdare 


water, the effectiveness of the condensers sapenting on * 
water and the rapidity of circulation, and the force 

it impinges. After ies 

patented by Cartwright, 


5 


q 


was worked entirely upon the pillar and stall system. In conse- 
quence, however, of the great loss of marketable coal by this.eyetem 
—the great quantity of small coal made, and the per centage of,coal 


I 


left in the ground—the Yay rs turned their attention’ 
system. And now the long-wall system is almost 
adopted in all veins under six feet, From his ex, 
Letty-Shenkin Colliery he had no hesitation in saying 
long-wall system was the safest and most economical. 
yet introduced. Since the introduction of the Jong- 
system the keeping of the air-way had been reduced-to 
the minimum, only one waste man being required where)they 
were geiting at the rate of 200 tons per day. By the-dong- 
wall system the whole of the coal was taken away and was in 

ketable condition. They had worked about, 50 acres. the long 
wall system, and the writer of the paper believed and felt satisfied 
that they would have had to have worked 100 acres by the,pillar 
and stall system to have obtained the same amount.of coal. By the 


li 


i 


i 


long-wall system oe coal a yp qul Sum, euneee 
tained a very much larger quantity o! w. Was 80 necessary 
for the purpose of generating steam. The men at first objected to 
the principle, but now, baving seen the ad of the pew 


vantages 
system, there would be as many, if not more, objections raised 
to going back to the whole system of pillar and stall. Notwith- 
tanding the ifold advantages, however,. the writen .wae,of 
opinion that, in very large works, the introduction, of theJong-wall 
system was not practicable, or in works where the roof, was mot 





sufficiently tenacious to keep the whole up together. Ja,e,wordyhe 
would not advise this system being adopted in seams above aiudeet 
in thickness; but for the Aberdare district, where, the whole of 


EE 


seams were six feet and under, he had no hesitation in sayiz 
the long-wall system was the safest, cheapest, and most 
yet introduced. vy oh Ma 
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The President said he believed they were all of opinion that if 
the roof was strong and good the long-wall system was the best. 

Mr. Cox then moved, and Mr. Bedlington seconded, a vote of 
thanks to Mr. John Williams for his paper, which was ordered to 
be printed for discussion at the next meeting. 
pa On Coal and Ironstone Mining in Scotland,” by Mr. Ralph 

ocro, 

‘his was a long statistical treatise relative to the make and pro- 
gress of coal and iron mining in Scotland, the author appending 
the following statistics as to the rapid growth of the iron manufac- 
ture in that part of the United Kingdom:—“ In Scotland the make 
of iron in 1760 was 1,500 tons, and in the year 1788 the same 
amount. In 1796 it increased to 18,640 tons; in 1806 to 20,240 
tons; in 1820 it declined to 20,000 tons; in 1830 it increased to 
37,500 tons ; in 1840 it was 239,000 tons; in 1850 it was 595,000 tons ; 
whilst in 1860 the make was 1,000,000 tons. Of the total make in 
1859 of 950,000, Lanarkshire produced 575,000 tons; Ayrshire, 
261,000 tons; Fifeshire, 45,500 tons; Stirlingshire, 38,000 tons; 
Linlithgowshire, 23,000 tons; and Haddingtonshire, 8,000 tons. 

A cordial vote of thanks was awarded Mr. Moore for his paper, 
the discussion thereon being adjourned until after the printing of the 


paper. 

ihe President said that this closed the business of the day, but 
they should not separate without proposing a vote of thanks to the 
Council of the Royal Institution of Routh Wales for the use of the 
theatre which had been so kindly granted them that day. 

Carried unanimously. 

Mr. Brough said there was still a duty of a most pleasing nature to 
perform, and that was awarding a vote of thanks to their worthy and 
most excellent President for the year. Mr. Evans had been most 
assiduous and zealous in the discharge of the important duties of his 
office, He had carefully watched over the interests of the Institu- 
tien, and had performed the duties ina manner far superior to any of 
his predecessors. He regretted that one of their constitutional laws 
prevented their having a President for two successive years, other- 
wise he (Mr. Brough) should certainly propose the re-election of 
Mr. Evans. 

Mr. Alexander Bassett seconded the proposition of Mr. Brough, 
and the resolution was then carried with enthusiasm. 

Mr. Evans, the President, briefly responded. While he had the 
honour of being President he had honestly endeavoured to do the 
best to promote the interests and welfare of the Institution, and in 
retiring from the office of chairman, he should still take the deepest 
interest in the Association, believing, as he did, that it was produc- 
tive of the greatest benefit. 

In the evening the members dined together at the Mackworth 
Arms; Hotel. 





MerropouiraAN Boarp or Works.—At the last meeting of the 
Metropolitan Board of Works the chairman stated that he had 
received thirteen applications, tenders for the embankment of the 
‘Thames on the north side. The tenders were as follow :—Thomas 
Edward Pearson, £534,248; George Myers and Son, £533,000; 
Thomas Brassey and Co., £586,000: George Baker, £495,600 ; 
William M’Cormack and Son, Parliament-street, £633,727 ; Anthony 
Ward, Ritson, and Co., £536,827; Henry Lee and Son, £525,000; 
William Lavers, £649,660 ; John Ayres and Son, £617,396; 
William Moxon and Co., £510,076; George Furness, £520,000; 
Samuel Ridley, £495,000; and George Wythe, £680,000. The 
tender of Samuel Ridley, amounting to £495,000, was accepted. 

Tne Gatway Line or Steamers.—The Dublin correspondent of 
the Jimes says :—The Hibernia in her first trip has not realised the 
hopes of the friends of the Galway line, On her outward voyage 
she succeeded in reaching her destination within a few hours of the 
contract time. But on her return she was 20 hours late, and has 
incurred the beavy penalties prescribed in the contract, her news 
having been all anticipated by the Persia, which started at the same 
time and won the race. The Galway correspondent of the Dublin 
Express endeavours to break the force of these disheartening facts by 
stating that the weather had been unusually rough; that she had to 
encounter + ms and heavy seas; that a first trip is not a fair test of 
a ship's speed, sc me of the fastest steamers afloat having been late in 
the first voyages ; «nd that the main cause of the delay was the in- 
ferior quality of the American coals that were taken op board at 
Boston, which were so bad that it was impossible to put on full 
speed. Henceforth it is said the company will take care to have 
Koglish coals at the o:ner side, The Hibernia, however, behaved 
admirably in heavy seas, 

Tue Prince Consort.—Under the superintendence of Capt. 
Edmonstone and Mr. Dinnen, of the steam reserve at Devonport ; of 
Mr. Steil, engineer at Keyham; and of Mr. Warrener on the part 
of the contractors, the screw steamship Prince Consort, 35, com- 
pleted on Friday last the series of trials instituted by the Lords of 
the Adiniralty. ‘The first experiment was made to test the speed 
attainable by the power derived from four large boilers forward, 
which are estimated at 600-horse power (nominal), Wind westerly ; 
force, 2 to 3; seasmooth. ‘The results of four runs at the measured 
mile gave a mean speed of 12-093 knots per hour; mean revolu- 
tions, 504. With two large boilers forward, estimated at 300-horse 
power, the mean speed was 9°427; revolutions, 40. With four small 
boilers aft, estimated at 400-horse power, the speed was 10°33; revo- 
lutions, 43}; aud with two small boilers aft (200-horse power), the 
speed attained was 7°'784; revolutions, 33. All these experiments 
were considered most satisfactory. The attainment of a speed of 
over 12 knots when using her fore stokehole only (four boilers), and 
nearly 8 knots with two of the small boilers aft (200-horse power), 
is looked upon as a remarkable snecess. 

Eayrt.—The following is contained in the Alexandria correspon- 
dence of the Times:—In the Viceroy’s trip to Central Egypt he 
found cotton all along the banks of the Nile in small patches of half 
an acre or an acre each, and cultivated as carefully as gardens by 
the Fellahs, who had lost no time in turning their attention to so 
profitable a produce; and so perfectly alive are they to their own 
interests that they have petitioned his Highness to have the land 
regularly allotted, that they may be enabled to grow cotton ona 
large scale. ‘Io do this great works will be required, such as dykes 
and canals to bar off the high Nile, and yet to retain and contract 
its waters when low. At present the lands of a village are held in 
common, and the Nile rises over the banks and floods the whole 
country, 80 that the only means of communication betwean the 
villages is by means of boats. When the waters fall back into the 
receding river, the land as it dries is ploughed up and sown with 
grain and pulse. This condition of things will not do with cotton, 
as the submerged plants would rot. Middle Egypt, to become a 
cotton-producing country, must be treated like Lower Egypt—the 
river walled out by dykes, large canals dug, with a ramification of 
branch feeders, and provided with sluice gates to admit the waters 
at high Nile and retain them on the falling of the river. This will 
necessitate a great supply of labour, which the people will cheer- 
fully give, as it is for their own good, but which would make the 
onus of the Suez Canal quite insupportable ; and it is to be hoped 
that this question may soon be settled in a manner to relieve the 
peasantry. The Viceroy wishes to immediately reduce the quota of 
men to 9,000 instead of 25,000, and would assist the company as far 
as possible in obtaining foreign labour, whether coolie or European. 
He also requires the surrender of the land against an equitable com- 
pensation. That in these resolves his Highness is actuated simply 
by consideration for the welfare of his country and people, and not, 
as some desire it to be believed, under the influence of foreign pres- 
sure, is shown by the fact that he has granted a sum of no less than 
3,500,000f, to the dock enterprise of the Messageries Impériales at 
Suez, to provide for the hire of 1,200 European and native work- 
men in lieu of the forced labour hitherto supplied. ‘To return to 
cotton cultivation. The Viceroy, who was the first to grow it in 
Central Egypt in any quantities, having last year sown 4,000 acres 
with it, and this year 19,000, has announced to the people that he 
will supply them gratuitously with whatever quantity of seed they 
may require; and he hopes that the next season /0,000 to 100,000 
acres will be under cultivation. 
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Tue object of this invention, by John Grantham, of 31, Nicholas- 
lane, E.C., is to vary the amount of power given out by a single ram 
in a hydraulic press, although the pressure of water or other liquid 
may be uniform. ‘The first part of the invention relates to an 
arrangement by which the power exerted by the ram is increased at 
a certain distance or distances during the stroke, resulting in an 
economical process for packing or pressing any material into a 
smaller bulk, and which requires less pressure at the commencement 
than at the conclusion of the stroke, and especially useful where an 
accumulator is employed. In order to effect this object both the ram 
and cylinder in which it works are constructed of two or more 
diameters, each of which is provided with a packing of the ordinary 
kind. The ram has a telescopic shape, but does not slide within itsel t : 
its smallest diameter is first operated upon by the water pressure, by 
which it is forced to a certain distance, when the next diameter is 
also operated upon, giving an increased force: and so on to the next 
according to the number of gradations in the ram, the power being 
increased proportionately to the increased diameter of the ram. The 
spaces between those portions of the ram and cylinder formed during 
the traverse but not yet supplied with the high pressure, are filled 
up by means of a flow of water at a low pressure from a pipe fitted 
with a self-acting valve which closes immediately the high pressure 
is turned on and prevents the water from receding. For the pur- 
pose of turning on the water from the accumulator or pumps to the 
increased diameter or diameters of the ram at the proper time and 
distance of traverse, a pipe communicating either direct with the 
small end of the cylinder or with a supply pipe is fitted with a stop 
valve and lever; this lever may be actuated in any convenient 
manner by the traverse of the ram so as to set on the valve as required. 
Another convenient method for turning on the high pressure of 
water is effected by forming holes or longitudinal or diagonal slots 
for a certain distance on the side of the ram, so that when it has 
traversed such distance the water pressure may be communicated 

ast the packing from the smaller diameter of cylinder to the next 
arger size. The second part of the invention relates to an 
arrangement in which the power exerted hy the ram is greater at the 
commencement of the stroke than at the conclusion. For this pur- 
pose the ram is made of a telescopic form consisting of one 
ram sliding within another of larger diameter but of less length, 
the external ram sliding within a cylinder provided with a shoulder 
or stop. When the pressure from the accumulator or fores pump is | 
applied it operates upon and actuates both the rams, which traverse 
togethor a certain desired distance, until they arrive at the projection 
or stop, when the pressure actuates only the internal ram, which, 
being of smaller diameter, exerts a diminished force and requires less 
water. 

Figs. 1, 2, and 3, refer to the first part of the invention, and Fig. 1 
is a vertical section of the improved press. 

A, B, C, is the ram (cast hollow for economy), and having two 
different diameters; D, E, is the cylinder with corresponding 
diameters. The part of the ram at C is worked in the cylinder at D, 
and the part at B is worked in the cylinder at E. A is the ordinary 
ram for the anvil; F is a pipe communicating to a well or ciscern or 
low-pressure water supply ; G is a self-acting valve which allows 
water to enter the cylinder from the pipe F, but which closes to 
prevent the water receding as soon as high pressure is applied ; H 
is a stop valve communicated by the pipe I to the high-pressure 
supply pipe J, K; J communicating in the usual manner to the 
accumulator or force pump, and K communicating with the small 
diameter of the cylinder D; L, M, is a lever and rod with adjustable 
balance weights, and attached to the valve H ; N is a rod attached 
with the lift O to the ram, and by means of the slot at P actuating the 
lever and opening the valve at the required distance of traverse. 
Fig. 2 is a top view, and Fig. 3 is a sectional view of the line Q, R, 
in Fig. 1. The precess is as follows :—When the ram is at the top 
of the cylinder the valve II is closed, the high pressure is set ou to 
the cylinder at D, the ram is forced onward, the low-pressure water 
filling up the space formed in the cylinder at E. At a certain desired 
distance of the ram’s traverse the rod N moves the lever and opens 
the valve H, when immediately high pressure is exerted in the cylin- 
der at E as well as at D, closing the valve G, and exerting an 
increased force on the ram proportionate to the larger diameter of 
the part B. Figs. 4 and 5 refer to the second part of the invention. 
Fig. 4 is a vertical section. 

A' is the small ram; B', B', is the larger ram with a shoulder; it 
is hollow, and fitted as a cylinder to allow the ram A! to work within 
it; C!, C', is the outer cylinder fitted to allow the ram B!, B', to 
work within it; D', D', is the stop attached to the cylinder C', C'; 
E! is the water supply ; F' is the head to the ram A'; G!, G!, is the 
head tothe ram B', B!; Fig. 5 is a top view of the apparatus. When 
the rams are at the base of the cylinder C!, C!, the force of the water 
actuates both rams until the shoulder of B', B', impinges upon the 
stop D', D!, (which is the position shown in the drawing), when 





the ram A! only is in action, and which slides within the cylinder 
B, B', the head F! separating from the head G', G'. 





Ramway Cats.—The railway ca!ls due in October are £1,000,140; 
but they are principally upon foreign lines. 
the year is £/,485,139. 


‘The total called during | 


PRESSES. 

















® Raitways In THE Low Covuntrtes.—(From our Correspondent.)— 
Thanks to the policy approved last session in the legislative 
chambers several additional lines of railway can soon be opened to 
the public. Some concessions are or are about to be accorded for 
the construction of lines intended to complete the network prose- 
cuted by the state. 

Unueattay Trapes.—Dr. Delpech, a professor of the School of 
Medicine, has recently published some important observations on 
the evil effects of the Bars of carbon and other noxious sub- 
stances employed in certain trades. Sulphuret of carbon is a 
transparent, exceedingly fluid, and highly volatile liquid, possessing 
a characteristic and disagreeable smell; it is one of the most danger- 
ous substances known in chemistry, but, unfortunately, also one of 
the most useful. Its chief property is that of dissolving india-rubber 
with the greatest ease, whence it follows that it is extensively used 
in the factories where that substance is blown into bladders for 
various purposes. The vulcanisation of india-rubber—that is, the 
operation by which it acquires the valuable property of increased 
elasticity and insensibility to a degree of heat which it otherwise 
could not bear, is chiefly effected by sulphuret of carbon, aided by 
chloride of sulphur, although it might be equally obtained, in certain 
cases, by sulphur alone. But the men engaged in this work are 
exposed to the effluvia of the sulphuret, which in a short time causes 
headache, vertigo, and an over-excitement of the nervous system. 
The patient talks with great volubility, sings incoherently, or laughs 
immoderately, or else hides himself and weeps. This state may 
even lead to lunacy, and at all events will cause obtuseness and 
imbecility. To obviate these serious effects Dr. Delpech recommends 
a glass screen to be placed between the workman and his table, 
leaving two holes for the hands and arms; these also are to be 
protected by ample sleeves of waterproof stuff. Another hole is to 
be left for the nozzle of the bellows which they use to blow the 
india-rubber into balls. These precautions, Dr. Delpech thinks, 
ought to be enforced by the authorities. The remedy to be em- 
ployed for the cure of the patients affected by the sulphuret is 
phosphorus taken internally. Enamellers and those who use arsenic 
for artificial flowers may be protected ir a similar manner. For our 
part, as far as arsenic is concerned, we do not see why it should be 
used at all, since it is not only hurtful to those who make the flowers, 
but also to those who wear them.— Galignani. 

Parrorr Guys.—The celebrated 300-pounder Parrott gun which 
General Gilmore has, weighs 27,0001b. It took 2,000 men nine 
nights to get the monster into position, the drag teams breaking 
down seven nights in succession, the enemy shelling the party all 
the while, and men being killed nightly. Nothing was done with 
it by day, the gun being covered with bushes to concval it from the 
enemy's fire. The diameter of the bore is 10in., the charge of powder 
25 1b., andthe shell that goes out of itisas high as a flour barrel which 
weighs 300 lb.,andcontains 17 lb.of mortar powder. The execution of 
one of these shells on Sumter is considered equal to three 200-lb. 
shells. But two of these immense rifled guus have been made, 
although twenty more have been ordered for the army. None have 
been ordered for the navy. General Gilmore at first had only one, 
but another has just been sent to him. The 300-pounder when it 
exploded was in charge of an infantry captain, who had never fired 
a cannon before in his life. He was cautioned that some accident 
would happen if he was not very careful. On the 25th round the 
shell, containing 17 lb. of powder, was filled, the percussion fuse 
was screwed half-way down, and could not be gotany further, when 
the captain said, “let it goat that.” The consequence was that 
when discharged the fire communicated down by the thread to the 
shell, causing the latter to explode before it left the gun, and break- 
ing off 20in. of the muzzle. ‘The gun was repaired and got ready 
for use again in two days. It burst on Friday at 12 o'clock, and 
was firing again on Sunday as well as ever. ‘These guns have been 
fired with 4U lb. of powder, and sent a ball through 9in. of wrought 
iron plates and 2ft. of oak timber by which the iron was backed. 
They have also sent a ball through 26ft. of earth. The larger a gun 
having a rifle bore is made tbe steadier and truer the ball or shell is 
sent; indeed, the accuracy of a rifls is attained. Mr. R. P. Parrott, 
the inventor of these guns, commenced making them in 1856 at his 
own expense, continuing his experiments without aid from the 
Government till the rebellion broke out. He then began to make 
1U-pounders, and has now advanced from that small beginning to 
300-pounders. He is at present engaged in a 500-pounder, and, if 
successful, will try a 2,000-pounder. Over 2,500 of these guns have 
been made by Mr. Parrott, who furnishes them at a less cost than 
the Government can make them at its own foundries; indeed, 
supplying them at a trifle above cost, depending upon shells which 
he furnishes to the Government for his profits. Auother fact which 
is very creditable to him is that when the price of iron and of labour 
advanced he did not raise his prices, although all the other foundries 
in the country did. About 33 of these guns, ranging from 300 to 
10 pound calibre, are turned out weekly at Mr. Parrott's establish- 
ment, the West Point Foundry, Cold Spring, New York. The 
demand for rifled cannon is now so great that the foundries of this 
country are unable to supply them, and extensive orders are sent 
to Europe. The State of Massachusetts alone has ordered 70 from 
abroad. 
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Tuis invention, a communication to C. D. Abel, of Southampton- 
buildings, consists in constructing an omnibus with a double body, 
or so as to have two compartments fixed side by side, and provided 





with two sets of three wheels, each set consisting of two small outer | 


wheels and one large central wheel, the latter being arranged to run 
in grooves between the two compartments of the omnibus. By this 
arrangement an omnibus is formed which, if of the ordinary length, 
will be of double the usual capacity, and yet require considerably 
less tractional force in proportion to the increased load than an 
omnibus of ordinary construction, as the wheels are so arranged 
that the weight is carried equally by the front aud hind set, added 
to which the large size of the central wheels greatly facilitates an 
easy motion. In order to facilitate the turning or lateral motion of the 
omnibus, the axles of the front, and, when required, the hind outside 
wheels, are arranged to turn upon centres, the front central wheel also 
partaking of this motion. The turning of the axles of the hind wheels, 
when required, is effected by the motion of the front wheels by 


means of diagonal connecting rods hinged to the axles, similar in | 
arrangement to those already employed for railway carriages and | 


traction engines. ‘To enable the outer wheels to shift their position, 


the points of support of the springs work in grooved or slotted seg- | 


ments attached to the body of the omnibus, which is also the case 
with the front central wheel. 


Both the central wheels are fixed | 


upon short axles, which run in bearings on either side of the wheel ; | 


the outside wheels turn upon their axles in the usual manner. 
—- door is provided to each compartment of the body, both of 
which compartments are provided with two rows of seats, and are 
either entirely partitioned off from each other or only partially so. 
Two double rows of seats ave arranged on the roof, to which access 








A} 











is gained by steps fixed at the back between the two compartments. 
The omnibus is arranged to be drawn by three horses abreast. 

Fig. 1 shows a side elevation of the improved omnibus; Fig. 2 
shows a half plan of the under side ; Fig. 3 shows a back elevation ; 
and Fig. 4 shows a front elevation of the body. The double body 
A, B, of the omnibus is carried in front by the two small outer wheels 
c, c!, and the large central wheel a, running in a groove between 
the two compartments, and behind by the small outer wheels d, d', 
and the large central wheel 4. As in all the existing omnibuses, 
the axles of the front set of wheels are arranged to alter their 
position for the purpose of turning, the points of support to the 
springs being, for this purpose, made to work in the grooved or 
slotted segments f and & When required, the hind set of wheels 
may also be arranged to shift their position in a corresponding 
manner, in which case they are also provided with segments 7", 
as shown, and the axles j, 7', are so connected by means of hinged 
connecting rods A, h', that the axle j in altering its position also 
causes the axle 7! to shift its position in a corresponding manner, 
The groove in which the central wheel a runs is made of sufficient 
width to allow of its lateral motion. Both the front and hind cen- 
tral wheels are fixed to their axles, which run in the axle boxes J, 1. 
The body is provided with four rows of seats inside, two in each 
compartment, to which access is gained through two doors m, m, at 
the back. Two double rows of seats are provided upon the roof, to 
which access is gained by the winding steps n, n, n, and the rail p, 


| similar in arrangement to those of the American railway carriages. 


The two compartments may be made either to communicate with 
each other, or to be separated by a partition. It is expected that 
three horses will thus draw twice the ordinary number of passengers. 





Tus invention, by Hugh Donald, of Johnstone, near Glasgow, 
relates to an improved arrangement and construction of machinery 
used for shearing, punching, and rivetting metals. 

According to one modification or system of arrangement, an 
ordinary punching and shearing machine is combined with a 








gives motion to the moving parts. On the overhead crank shaft, 
which is driven from the engine, is fitted a pinion, which gives 
motion to an intermediate wheel on a horizontal shaft arranged 
parallel to the crank shaft. On this second shaft is a pinion, which 
drives a spur wheel fitted on a shaft which extends across the centre 


machine for cutting or shearing angle iron, and for punching or | of the machine, and operates the main lever of the angle-iron ma- 


rivetting metal plates, the machines being so arranged that they may 


chive. This machine is carried upon a suitable sole plate, arranged 


be worked either jointly or separately, as required. On the sole | at right angles to the punching and shearing machine. Extending 


plate of the ordinary punching and shearing machine is arranged 
the vertical framing of the machine and the steam engine which 


up from the sole plate are two strong standards, which support the 
main lever carrying the shears; these standards extend each way in 





a lateral direction, and are recessed on each side to receive the lower 
cutters or blades of the shears. Below these recesses openings are 
formed, in which horizontal punches traverse to and fro. The main 
lever has cast on it a short transverse shaft, which is carried in 
bearings arranged in the standards; its outer end extends over the 
contiguous shear cutter, and a corresponding cutter is fitted to the 
lever over the inner recess. ‘These shear blades or cutters are of an 
angular form at the lower edges, so that they do not come down flat 
on the plate to be cut, but divide it from the outer edge first, and 
gradually advance, similar to the action of a pair of scissors. Tho 
inner end of the lever extends towards the contiguous punching 
machine, and is connected to a strap encircling an eccentric, which 
moves to and fro upon a feather formed on the main driving shaft 
of the punching machine. The eccentric is made with a segmental 
os in it, so that when moved slightly along the shaft by means 
of a hand lever, a crank pin fixed in the face of the contiguous spur 
wheel takes into the segmental opening, and communicates motion 
to the lever. Below the bearing portion of the lever there is a 
prolongation, in which is fitted the pads that act on the rams of the 
punches, and cause them to operate alternately. This portion of 
the machinery may, if desired, be fitted with a hand ‘ever, so that 
the punches may be readily thrown out of operation when not 
required. ° 

The machinery may also be arranged with a second angle-iron 

and punching machine, arranged on the opposite side of the ordinary 
punching machine, and driven from the same engine. With these 
arrangements no excavation of the ground beneath the machine is 
required; the machines may be wrought separately or conjointly, 
and at the same time afford ample space for the workmen to operate 
without impeding each other. In lien of the horizontal lever for 
the angle-iron machine, a bell-crank lever may, if preferred, be 
substituted for it, and arranged so as to receive its motion from the 
primary punching and shearing machine. 
_ Fig. 1 isan elevation or front view of one modification of the 
improvements; Fig. 2 is an end view, taken at right angles to 
Fig. 1, showing the principal portion of the shearing, punching, 
and rivetting machine; and Fig. 3 is plan of the more important 
portion of the machine, as deli din Fig. 1, 

The arrangement shown consists of a combination of an ordinary 
punching and shearing machine with the improved angle-iron and 
punching or rivetting machine. The general arrangement of the 
punching and shearing machine does not differ, in so far as its 
operations are concerned, from those in ordinary use; it is therefore 
unnecessary to describe the whole of its parts in detail. From the 
sole plate A of the machine spring the two end standards B, which 
form the framing, and these are united overhead by a transverse tie 
rod. The inwardly projecting parts of the standards B are formed 
with a recessed part, within which the principal moving portion of 
the machinery is arranged. These parts are actuated by the engine 
C, which is arranged on the sole plate A; the engine gives motion 
to the crank shaft D, which is carried in laterally projecting brackets 
on the standards B. On the shaft D is a pinion E, which gives 
motion to the wheel F on the shaft G. The bearings of this second 
shaft are arranged in the centre of the standards B, and the shaft 
has keyed upon it the pinion H, which gears with the spur wheel I, 
keyed on the heavy horizontal shaft J. On this shaft J is fitted an 
eccentric K, the strap of which is connected to the end of the main 
lever of the improved angle-iron shearing, punching, and rivetting 
machine; the eccentric K is fitted loosely on the shaft J, and it is 

ut into and out of gear with the wheel I by means of the hand 
ever L, This lever is fixed to the end of a short horizontal shaft M, 
carrying the two bent levers N, the ends of which enter the groove 
of the coupling piece O. The downward movement of the hand 
ever L causes the coupling O to be moved towards the face of the 
wheel I, in which is an opening to receive the pin P of the coupling 
O, and this pin passes through a segmental opening formed for the 
yoy in the eccentric K; the form of this aperture is indicated 
y the dotted lines at Q in Fig. 1. In this way a vertical recipro- 
catory movement is imparted to the lever of the angle-iron machine, 
but which may be instantly thrown out of gear when required, 

The angle-iron shearing machine, and with which is combined a 
horizoutal punching and rivetting arrangement, is constructed so 
that it may be simply placed upon the ground without requiring 
any excavation, as in the case of those machines arranged with a 
vertical lever. 

The improved machine consists of a rectangular sole plate R, cast 
by preference with deep flanges, as shown in Fig. 1, Extending up 
from this sole plate are the two standards 8, in which is carried the 
short horizontal shaft T, and on this shaft is fitted the main lever U; 
the standards 8 are prolonged outwards in a lateral direction on 
each side, and in a step-like recess formed at the upper part of each 
of these prolongations is fitted the lower cutter V of the shears. The 
lever U, at the parts which extend over the cutters V, are fitted 
with the upper cutters W; these are made with their cutting edges 
inclined, and extending in an upward direction, as shown in Fig. 1. 
With this arrangement, when the cutters descend on to the plate of 
angle iron, they cut from the outer edge inwards, similar to the 
action of a pair of scissors, and so effect a cleaner cut, with less 
expenditure of power, than if the cutter descended with its cutting 
edge flat on to the iron. The necessary reciprocatory movement of 
the lever U is obtained by means of its connection with the eccentric 
K, as hereinbefore described, this movement causing the cutters to 
be brought ixto operation alternately. ‘The iron to be cut is intro- 
duced between the shears whilst the cutter on the lever U is in an 
elevated position, and the cut is made on the descent of the lever ; 
or, if required, the motion of the lever U may be stopped whilst the 
iron is properly adjusted. The lever U also serves to actuate the 
punching and rivetting apparatus, so that the several operations of 
cutting angle iron, as well as punching and rivetitng metal plates, 
may be carried on simultaneously, if required. The lever U is 
made with a prolongation which extends down between the stand- 
ards 8. This prolongation is shown in dotted lines in Fig. 1, and 
in the sides of it are made dovetail recesses to receive the “pads” 
X. These pads are steel blocks of an L-shaped figure in their 
transverse section, as shown by the dotted lines in Fig. 3. Hach of 
these pads is connected by a link Y, which passes through an open- 
ing in the standards § tothe bell-crank levers Z, that are centred on 
studs carried in brackets bolted to the standard. By means of these 
hand levers Z, either of the pads may be withdrawn, and the action 
of the lever U does not affect the ram of the contiguous tool. The 
rams ato which the rivet die b and the punch c are fixed, slide to 
and fro in recesses made for the purpose in the central part of the 
standards 8, and into the outer oni of the rams is keyed a block 
which receives the rivet die 6 or the punch c. The rams are 
operated by the rocking motion of the lever U, acting through the 
pads X on the ends of the ramsa. The rams are brought back to 
their normal position by means of the links d, which are attached to 
the prolongation of the lever U, and to the rams. ‘These links are 
made with slots, so that when the pads X are withdrawn the motion 
of the lever U no longer affects the contiguous ram. And in this 
way the rivetting and punching tools may be worked in conjunction 
with the shearing, or either may be thrown out of action, as re- 
quired, by a simple movement of the hand lever Z. The stationary 
rivet die b' has fitted at the back of it one or more blocks of wood e, 
the bolts of the rivet die pass through these blocks of wood, which 
act as a species of cushion to the die 4', so that when a rivet that 
may be a trifle larger than the ordinary average is interposed be- 
tween the dies, the slight elasticity of the wood allows for this extra 
thickness of the metal. The punching tool is provided with two 
curved stops f, against which the metal plate comes in contact when 
the punch is drawn back, and thus allows of the withdrawal of the 
punch from the metal plate. On the crank shaft D a fast and loose 
pulley g is shown, which arrangement admits of a portion of the 
power of the engine being applied to any other suitable purpose. 

The arrangement of the details of the angle-iron machine and its 
connected parts admits of various modifications, without departing 
from the essential or characteristic features of the invention. The 
machine may also be arranged to be used by itself, and without the 
vertical shearing and punching machine, and be driven by means of 
a horizontal steam engine, or in any otner convenient manner. 
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219 apa AMERICAN HEAVY ORDNANCE, 
“thee construction of heavy ordnance suited to meet all the require- 
| Of pra warfare, presents one of the most difficult problems 
which task the inventive powers of the men of the 19th century. 
solution of any question depends on the accurate understanding 
of eve connected with it; and even comparative ignorance 
any one division of a subject must materially invalidate the re- 
sult biained by calculation or experiment from the rest. We know 
a about the strength of materials, the action of 
the fight of projectiles, « the exigencies of actual service ; but we 
do not yet know enough, and as a result we have failed in the con- 
struction of exceptional a. We do not possess at the present 
moment @ single guu capable of throwing a shot over 110 1b. weight, 
w ol y. reliable, or on which we could depend for half 
an inaction, Not only the manufacture, but the working of 
large guna, even of the simplest form, is attended with difficulties of 
ravest kind. And these obstacles to the general introduction 
. ordnance are i d a hundred fold by complicated 
los machinery, deemed indispensable, obtained at a vast 
expense, and usually found wanting in the day of trial. The largest 
ns ever used are at present to be found in the American navy. 
We referred last week to some of the practical details of their manu- 


gunpowder, 








f ; and the subject is so important that we willingly return to 
ving as we do that information concerning it is of very great 





i) as a guide to our future proceedings. 
 breech-loadiug principle is generally ignored throughout the 
tates. “A few small guns ou Whitworth and Armstrong's principle, 
of something analogous, may, it is true, be found in both the con- 
nding armies. Our American friends do not believe in them, how- 
ever, and eschew them when they can obtain anything else. The 
favourite naval guns are Parrott’s and Dahlgren’s ; the latter are 
pretty, ell known. The most usual size is the 8in. shell gun, with 
aléngth of bore of 100-3in. ; weight, 63 cwt. These guns, placed 
oft, ye the level of the water, threw a shell 1,776 yards at 5 deg. 
avat Py with 9b, of powder. Much less is known of the Parrott 
guns; and as they are beyond dispute the best in the American navy, 
we do not hesitate to give our readers some information regarding 
her Cs the accuracy of which we can implicitly rely. 
The Parrott guns are usually made of the sizes 100, 200, and 300- 





indore, The first has a bore 6-4in. in diameter, and 13Uin. long. 
‘usual weight of this arm is 9,7001b. The charge consists of 
lb. of powder, aud a conical projectile weighing 1001b, The 
consists of ten Foren one-tenth of an inch deep, and ex- 
tly an inch wide. The lands and grooves are, as a principle, 
\de as nearly a8 possible of the same width, no matter what the 


at ‘of the gun. The 200-pounder weighs nearly 8 tons, is 
povder 






,8in. bore, throwing a 1501b. to 1751b. shot with 16 lb. of 
he bure is rifled with 11 grooves, similar in every respect 


to those of the 100-pounder. The 300-pounder 10-in. gun weighs 
re 


11 tofig, haa a bore 144in. long, and throws a 260 Ib. shot with 
b." of powder; 14 grooves. The twist of the grooves is rather 
aw, belng--in the 100-pounder, one turn in 18ft.; in the 200- 
under, one turn in 23ft. We cannot state the precise twist of the 
est, ‘Parrett: 8; but we believe it to be the same as that em- 
ployed in the 200-pounder. The range of the 100-pounder is five 
68, with 38 deg. of elevation, and the service charge. 
Whe Parrott;shot is a conical projectile, with rather a sharp head. 
Tt fits the chase of the gun pretty accurately, resting on the lands. 
A doye-tail groove is turned in the hinder end of the shot, about 2in. 
Wide and rather more than an inch deep towards the forward end. 
Into ‘this groove is cast a ring of soft brass. ‘The surface of the 
oove is-* pecked” or op ope all over, so that the ring—which 
8 just the size of the bore of the gun—cannot turn on the shot. ‘The 





explosion of the charge “upsets” the brass ring into the shallow 
veR, imparting a motion of rotation to the shot. Any effect 
milar to ing” is of course impossible, and the gun is in con- 
ueuce loaded with as much ease as a smooth-bore, while the brass 

skbot effectually precludes windage ; being upset so thoroughly as 
ip fit the bore mathematically, without any injurious friction. To 
is; doubtless, the vast range of the gun, with small charges, is 
directly attributable. Parrott ordnance is invariably constructed of 
cast ae. usually on the “ Rodman” principle, already referred to 
in our previous number, strengthened with a reinforce, composed of 
@ single lap welded wrought iron ring, extending from the breech to 
w @ foot of the trunnions. It must be remembered that the 
gun is not cut away to receive the reinforce, which is shrunk on hot, 
urned and finished afterwards. Ordinary percussion fuses have 
bon hitherto used for the shells. The great success of those guns, 
he facility with which ney are loaded, their vast range and great 
pear pach entitle them toa first rank as a military or naval weapon, 
and demonstrate pe b that enormous charges of powder are quite 
un) to the performance of a rifled cannon, when the proper 
conditions, regulating the flight of the projectile and its passage 
through the bore of the gun, are carefully observed. ‘The employ- 
ment of longe quantities of powder is simply a clumsy expedient to 
counteract the evils resulting from an improper system of rifling 
aud a faulty construction of shot. @ cannon never can succeed 
while the powder burned at each discharge is as much as one-third 
or one-fourth of the weight of the projectile. So thoroughly imbued 
with this conviction are American artillerists that they have 
initiated some very remarkable experiments, with a view to concen- 
trate the force of reduced charges of powder on the projectile with a 
proportionste diminution of the strain on the gun. A 7-in. gun was 
led with the full charge of powder, made up in » cartridge, 6in. 

in diameter, 60 prepared that when placed in the gu. a clear space 
of half an inch remeined all round between its circumference and 
the chase. The shot was then rammed close home on the cartridge, 
and the gun discharged with the following rewarkable result. The 
initial vi y of the shot remained poy the same as though 
i ed in the ordinary way, while the strain on the gun was 
red nearly one-half, as evinced by the pressure plug at the 
breech! Repetition has only confirmed the truth of the result ob- 
tained by the first experiment. The air cushion left between the 


wder and the bore apparently protects the gun from the percussive 
oa the exploding powder, to which the shot is, of me si fully 
exposed. The en : afford a remarkable contirmation 
of the truth of the views ex: by Mr. Lynall Thomas on the 
sotion of exploding gunpowder. We have no doubt that the con- 
duction of # similar series of experiments in this country would be 
fraught with the best results. After all, our Government hes done 


or nothing to determine the best form for a gun externally, or 
the real action of the gunpowder exploded within it. All the infor- 
we bave on these subjects is due, in a primary degree, to 
private individuals; those having authority confining their attention 
almost exalusively to the rifling, the shot, and the mode of loading, 
while.the mang pone of the gun have either been left to chance, 
or sought for in the use of better material, almost without regard to 
distribution. Dalhgren literally took a diagram of the 
developed within his Grst guns by drilling a number of small 
6. in a continuous line from breech to muzzle in the side of a gun. 
these holes was fitted with a pistol barrel or tube, screwed 
length that the distances from the bore of the cannon to 
the tubes were all paces alike. These tubes were 
each loaded witha single ball, which, on the discharge of the cannon, 
was expelled with a force proportionate to the pressure of the gases 
hd of the length of the gun. This force was measured by 
4h to which the pistol balls penetrated an oak screen suitably 
«to In one experiment the force was found to 
aval 3,000 Ib. om the square inch close to the muzzle of an 8-in. gun 
} Mipacorrine checge cl powder and shot. The great efficiency to 
ordnance has attained is certainly due to a carefully 
ie — a My commenced mee ago 9 eager 
present momen admirable t @ service 
renders them thoro' ean 


ughly reliable, while the cost of their manu- 


t thes of rifled guns, we find much to interest in th 
eee perform their duties attest 
the Monitor, Se qane ove 18R,: lang de the bore, and carry a 

called but y containing a cavity din. 





in diameter, which secures the solidity of the iron surrounding it by 
equalising its contraction. These projectiles weigh 4251b, The 
service charge of cannon powder is 35 1b. only, but cake powder is 
sometimes employed in 5) lb. charges. 15-in. shells weigh 3501b. The 
initial velocity of shot thrown from these guns seldom exceeds 1,000ft. 

r second ; in consequence, they are far more terrible in name than 
in reality. The turrets in which they are placed are built up of a 
large number of superimposed iron plates, seldom more than lin. 
thick each. The concussion of heavy shot striking them occasionally 
drives the nuts off the bolts which bind the plates together, killing or 
woundiug those within the turret as effectually as so much shot. 
The 15-in. guns are mounted on a heavy wooden carriage, much 
like the old-fashioned 68-pounder carriage used in our Navy. The 
wheels rup on a kind of railroad, mounted on two powerful balks of 
timber, which cross the turret diametrically, or nearly so. The for- 
ward pair of wheels are fitted with gearing, and the gun is run 
out, or rather forward, by a couple of men putting this in motion 
by suitable winch handles. The port is rather high, but only 16in. 
wide, so that the muzzle of the gun does not at any time protrude, 
but is run right up, in firm contact with the inside of the turret 
wall. Aim is taken by causing the turret to revolve. An iron box, 
rectangular in section, andabout 3ft. long, contains the muzzle of the 

un when run forward. This prevents noise, and preserves the men 
m concussion. Between the sleepers on which the gun travels 
are bolted several longitudinal timbers side by side. From the under 
part of the carriage a number of long plates of boiler iron depend, 
passing between the timbers. A powerful screw, worked by a hand- 
wheel at the side of the carriage, is arranged to compress these 
plates on the timbers to any extent deemed necessary. The friction 
produced is so great, that the recoil of the gun permits of exact 
regulation, being easily arrested in 4{t. The guns are invariably of 
cast iron, reinforced with a single wrought-iron hoop. 

All things considered, the introduction of ordnance of this size into 
our military or naval operations does not seem advisable, the Parrott 
10-in. gun being superior in every respect. A 20U-pounder shot, 
moving with a high initial velocity, iscapable of smashing any iron 
plate at short range which{can ever be fitted to a ship’s side, and the 
weight of both the gun and the shot is fully as much as we can 
manage at sea under existing arrangements.—Mechanics’ Magazine. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 











ON THE MECHANICAL ACTION OF HEAT. 


Sin,—Some of your readers may have remembered, when reading 
the communication on boiler explosions from the Astronomer 
Royal, that the question to which his paper referred was raised by 
one of your correspondents, and discussed in Tue Enerneer aoout 
two years since. On that occasion (Aug. 16, 1861) I endeavoured 
to show that the destructive energy of the vapour liberated from 
water or other heated liquids could be readily eliminated—the 
primitive and final temperatures being given — from a knowledge 
alone of the specific heat of the liquid in foot pounds. When. lor 
example, the pressure of the vapour of water rises within a boiler 
from 147 to 75 lb. per square inch—60°3 lb. above atmospheric 
pressure—the absolute temperature must simultaneously have been 
elevated from (212 + 461) = 673 deg. to,(507°5 + 461) = 768°5 deg. 
At the latter temperature (5075 deg. Fah.) the fluid is pm "= 

iv 
1-142 times as hot as it is when at 212 deg. Fah. Now when the 
pressure is reduced from 75 to 14-7 lb. per square inch the tempe- 
rature falls 307-5 —212 = 95°5 deg., and the destructive energy of 
the vapour then liberated from each pound of water is 
772 X (95°5 — 673 X hyp. log. 1142) 
, 95.5 — 89°3) 





772 X 6:2 = 4,786 foot pounds. 

The energy of the vapour liberated from each cubic foot (60 1b.) of 
water within the boiler is, therefore, 60 X 4,786 = 287,160 foot 

unds. 

Although 95:5 units of heat are expended in elevating the tempe- 
rature of each pound of water from 212 to 3075 deg. Fah., only 6-2 
of those units are effective, and disappear in performing useful 
work. The remaining 89-3 units represent the heat which would 
be required to generate a quantity of vapour corresponding to that 
liberated, provided that vapour was generated under atmospheric 
pressure only, and at a constant temperature of 212. Under those 
conditions, 965:1 units of heat would disappear in converting the 
whole pound of water into steam, and displacing the atmosphere, 
but without producing any useful effect, unless condensed at a lower 
temperature. 

Then, since 965°1 units would evaporate the whole water, 89:3 


units must evaporate baad = ‘09243 parts. Each pound of water 
will, therefore, while falling from 307-5 to 212 deg., liberate 
‘09243 lb. of atmospheric steam, which will measure *09243 X 26°36 
= 2-436 cubic feet. 
If those 95°5 units of heat which elevate the temperature from 212 
to 3075 deg. were communicated to the pound of water at 212, and 
when under atmospheric pressure only, it is obvious that this heat 
95°5 
nve = 
would convert 9651 
into steam; but when the water receives all the heat before evapo- 
rating, and then expands down to 212 deg., an extra load is raised 
of (in this case) 4,786 foot pounds. Now it cannot be supposed that 
those 954 units of heat will lift this additional weight and evaporate 
the same quantity of water also. If this were possible the mecha- 
nical theory of heat is then a delusion, and in that case we should 
be able to create heat, since, by permitting the extra weight lifted 


parts, or nearly one-tenth of the water 


again to descend, producing friction, an additional on pounds of 


water might be thereby evaporated. This hypothesis cannot, how- 
ever, be entertained. Then for further illustration of the expansive 
action and volume of the steam, which rises while the temperature 
falls from 3074 to 212 deg., and the pressure from 75 to 14-7 lb. per 
square inch. Let us suppose the pound of liquid water to be con- 
fined under a movable piston one square foot in area. 

While reducing the pressure from 


75 to 60 45 30 25 20 14:7 lb. per inch, 
the temperature (Fah.) would fall from e 


807°5 to 292-7 2744 250-4 240°L 228 212 deg. 
The piston would rise 
0 ‘1131 +3227 -788 2:089 1:°557 2-436 feet; 


and the gross expansive action, atmospheric resistance included, cor- 
responds to :— 
0 1,085 2,646 4,981 6,267 7,763 9,942 foot pounds. 

When the piston (one square foot in area) rises 1-089{t., it will be 
observed that the pressure falls from 75 to 25 lb. per square inch, 
and the gross load lifted corresponds to 6,267 lb. through one foot, or 
5,754 Ib. through 1-089 ft. 

Now, sup the of the piston to be here arrested, the 
motion reversed, and the vapour thereby reliquified, at « uniform 
temperature of 240-1 deg. and pressure of 25 Ib.; the work of com- 

on, atmospheric assistance included, would correspond to 
5 X 144 X 1-089 = 3,920 foot pounds; and, under those conditions, 
the (useful effect) work of expansion would exceed the work of com- 
pression by 
6,267 — 3,920 = 2,347 foot pounds. 

Now since 307'5 and 240-1 deg. Fah. correspond to the absolute 

temperatures of 768° and 701°1, and the difference pf those tempe~ 





ratures is 67-4, the useful effect is deduced, as already shown, from 
the equation— 
W=772 (67-4 — 701-1 hyp, log. “°° 
( IP Oe Or 
= 772 X (67-4 — 64:36) 
= 772 X 3:04 = 2,347 foot pounds. 

While 67-4 units of heat would be requisite in raising the tempe- 
rature of the pound of liquid from 240-1 to 307°5 deg., only 3-04 of 
those units would, under the above conditions, be rendered useful, 

7665, _ gs, ; 
aur) 64°36 units, 
would be transferred to the refrigerator, while compressing and 
liquifying the vapour at a constant temperature of 240-1 deg. 

I scarcely require to state that 772 foot pounds is the work, as 
determined by Joule, requisite to raise the temperature of 1 lb. of 
cold water 1 Fah. deg. ; but inasmuch as the specific heat of water 
increases slightly with the temperature, and the above equation 
being only strictly correct provided equal quantities of heat supplied 
to the fluid produce equal elevations of temperature, the results, as 
computed, are correspondingly slightly underrated. 

Under the above restrictions, when any other fluid is similar] 
operated upon, it is only necessary to substitute for 772 the specific 
heat, in foot pounds, of the fluid, and the same equation is appli- 
cable not only to all liquids, but also to any vapour or gas what- 
ever. 

Suppose, for example, a pound weight of air, at 240-1 deg. Fah., 
to be confined under a piston. While raising the temperature 
(under any constant pressure) from 240°L to 307°5 deg., the volume 
(68° — 10961. 
711 
ther supply of heat, let the external load upon the piston be now 
gradually reduced, and permit the air to expand, until, by that ex- 
pansion alone, the temperature falls from 307-5 to 240-1 deg.; 
finally, by reversing the motion of the piston, let the air be com- 
pressed (at a constant temperature of 240-1 deg.) until reduced to its 
primitive volume, when the primitive pressure will also be restored. 
Then in this case the useful effect, or gross action of the air while 
expanding, would exceed that required for compression by 

183°4 X (67-4 — 701-1 hyp. log. 1:0961) 

= 183-4 (67-4 — 64:36) 

= 183 4 X 3:04 = 557°5 foot pounds. 
The gross action of the air while expanding = 183-4 X 674 = 
12,361 foot pounds, and the whole 67:4 deg. of heat supplied to the 
air disappears in performing this work ; but 64:36 similar units of 
heat are generated and discharged at the inferior temperatwe, and 
this portion of the heat, which is generated while condensing the 
fluid at the constant lower temperature, cannot be stored up for re- 
use in any respirator, or recovered by any conceivable process 
wuatever. 

Under the suppored conditions the gross effort exerted in forcing 
buck the piston to its primitive position, and thereby re-compressing 
the pound of air = 183°4 X 64°36 = 11,804 foot pounds. 183-4 foot 
pounds is the work required to raise one degree in temperature one 
pound weight of air when under any constant pressure, but only 
130-2 foot pounds are requisite when confined to any constant 
volume. If the pound of air was, therefore, raised in temperature 
from 240°1 to 3075 deg. at constant volume—the pressure rising 
from 1 to 1:0961—then expanded as before to 2401 deg., and at the 
latter temperature finally reduced to the primitive volume, the 
effort while expanding would exceed the resistance to compres- 
sion by 


and the remaining (701-1 X hyp. log. 


of air will increase from 1 to Without any fur- 


1302 X 3-04 = 396 foot pounds, 


It will now be observed that the work or useful effect, under the 
conditions specified, is proportional to the specific heat of the fluid, 
whether liquid or gaseous. When water without any supply of 
heat, while evaporating under a graduated pressure, falls from the 
higher to the lower temperature, and is finally liquitied at the 

9347 
terminal temperature and pressure, the work is ine = 42 

040 
times as much as can be obtained from an equal weight of air when 
equally heated under any constant pressure, and, without any 
further supply of heat, is then expanded to the same terminal 
temperature, and at this temperature is finally reduced to its 
primitive bulk. But in equally elevating the temperature of the 


442 


water “““_ = _"_ = 4:2 times the quanvity of heat is also neces- 
183°4 *238 
sary. The work of the water is 2347 — 5-9 times that of the same 
dvo 


weight of air when that air is heated at any constant volume. But 


the water here again also requires BEL = 5-9 times the quantity of 
heat. 

I have noticed in your impression of the 11th inst. that Mr. 
Baldwin proposes to deduce the work of the steam by an equation (8) 
identical (though differing in form) to that which I proposed iu a 
letter which appeared in ‘THe Enorneer in July, 1859. But it should 
be remarked that, although that equation is a very correct expres- 
sion for the work when the steam is generated at any constant pres- 
sure, and under other special conditions mentioned in that letter, 
the same equation does not apply to the action of a similar weight of 
steam when evaporated from water under a variable —— 

At the period (1859) referred to I may state that 1 was not aware 
that a similar equation had ever before been suggested, but after- 
wards learned that it had, several months earlier, been proposed, 
under similar conditions, in a communication from Dr. Rankine to 
the Royal Society. 

Carluke, Lanarkshire, Sept. 25, 1863. J. B. 





PRACTICAL NOTES.—BEARINGS, 


Str,—Perhaps no subject in connection with marine engineering 
is of more importance than that of bearings, the causes of their 
heating, and the remedies to be applied. One very obvious reason 
of bearings being so troublesome—namely, that of their dimensions 
not being adequate to the work imposed on them—is now pretty 
generally known and acted on, though there is room for farther 
progress in that direction also. 

In the case of the smaller class of bearings, such as slide gear and 
air-pump levers, for which joints are too often used, the great 
advantage of size for reducing wear is apt to be lost sight of. ‘True, 
these joints may be, and no doubt are, amply sufficient in strength ; 
but the wearing surface is often so small that, before the end of a 
long voyage, the jangling noise caused by their slackuess, in other- 
wise well-constructed engines, is annoying in the extreme. And 
all the more so, that nothing can be done to remedy the evil while 
under weigh. The use of conical brasses, which could be tightened 
up from time to time, while the engines are going, and making the 
wearing surfaces much larger than is required for strength alone, 
would tend to cure this evil. 

Nothing is more essential, especially with heavy shafts, than 
having them properly bottomed. This is a point which cannot be 
too much insisted on, and the neglect of which has ruined many &@ 
bearing. One instance, in partioular, occurs to my mind, where a 
crank shaft for a geared screw was lowered into its place in a great 
hurry, and instead of being easily turned round in its bearings, a8 
it should have been, even with the weight of the large driving- 
wheel on it, tackle had to be used for that purpose. Naturally, when 
the engines came to be started, the crank shaft bearin _ became 
smoking hot in the first few revolutions. If a little more ime was 
taken in such cases (and no time could be better employed, as 
the opportunity never offers again), the shaft lifted two or —_ 
times, turned round in its bearings to mark the hard places, au 
above ail to make sure that the shaft was bedded all along the bottom 
of the brass, although it should be a little easy at the sides, many @ 
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heated and troublesome bearing, and, doubtless, many a flaw in the 
shaft, would be avoided. And I need not tell my seafaring brethren, 
mostly but too well aware of the painful truth, that it is the work of 
moments to spoil a bearing, but the work of days to get it right 
again. With heavy shafts, whatever you may do with the top 
brasses, the bottom ones must be left to their fate. Good fitting, 
and the precautions here mentioned, are quite as necessary in the 
case of bear:ngs lined with white metal as with those made of brass. 
White metal bearings certainly appear to have a wonderful immu- 
nity from heating, though the consequences are rather awkward 
when such a thing does occur. The fear, however unfounded it 
may be, of their heating and running out, has prevented their use, 
in mapy cases, especially iv the great mail companies. One other 
objection there is to the use of white metal—at least to some that have 
come under my notice—and that is, that it wears away the iron 
of the bearings, shafts, or crank-pins, as the case may be, to an 
appreciable, if not considerable, extent. 


n one case the difference in diameter of the part of the bearing run- | 
ning in the white metal, and the part running in the brass at the ends 
valle coutain the metal, was as much as ;%in. Still, the use of white | 


metal for marine purposes appears to be daily extending, and it is 
largely employed by 

in these matters. ‘here is certainly less expectation and anxiety 
about heated bearings in starting new engines where white metzl 
is employed than where brass is used; and this leads me to remark 
(in corroboration of the soundness of the advice as to seeing that 
shafts are properly bottomed, and a little easy, if anything, at the 
sides), that after engines fitted with brasses have been running some 
time, and given themselves the ease and looseness perhaps denied 
them at first, they cease to give trouble, and can be quite de- 
pended on. 

No one can have been long at sea without observing how much 
better bearings keep that have a little end play, compared with those 
that are cribbed, cabined, and confined between their collars. A little 
end working prevents the formation of ridges, and puts a polish on 
the bearing; and it has often occurred in thé case of connecting rods 
being thought to travel too much from side to side, and where 
washers have been fitted to keep them more steady, that the bearings 
gave no peace till restored to their former freedom, and a very great 
propertion of heated bearings have their origin at the collars. In 
paddie engines the collars are always a source of anxiety when the 
ship is listed over, and they are scarcely ever made large enough for 
the great weight that comes on them ia such a case. Some makers 
leave a very large fillet at the collars of paddle and intermediate 
shaft bearings, but this, though intended to increase the strength of 
the shaft, has the great disadvantage, when the ship has a heavy list, 
of acting as a wedge or cone to force the brasses asunder, and caus- 
ing the bearing to heat. 

The preferable plan is to have the collar cut in quite square, with 
the exception of a small fillet in the corner, so as to let the collar 
bear fairly on the flange. In direct-acting screw engines, with solid 
crank shafts aud good collar thrust blocks, collars on the crank 
shaft bearings are being dispensed with altogether, and with the best 
results. 

In new engines a little heating, after all precautions being taken; 
is to be looked for till the beautiful working skiu polish of the iron 
is established. In getting up bearings in the lathe the use of a file 
on them should be forbidden. Itseems only reasonable that a clean 
cut with a sharp, hard, finishing tool must leave a surface more suit- 
able for the work of a bearing than the irregular work of a file, how- 
ever polished up afterwards. 

T now wish to draw attention to a cause of bearings heating, 
which I can only point out as a fact that has come under my notice, 
but cannot profess to explain. This is the clinging or collapsing of 


details of the ornamental work of an engine-room. 


brasses should be worked close together, aud screwed hard up. 
the case of connecting rod T heads, when fitted, as they sometimes 
are, with four bolts, it is difficult, and practically impossible, to pro- 
portion the strain equally among the bolts in any other way. And 
even when two bolts only, which appears to be the preferable plan, 
are employed, working with the brasses hard screwed together, tends, 
in a great measure, to prevent their slacking, the consequences of 
which are apt to be very serious if not noticed in time. And when con- 
necting rod brasses are run parted, though it may be more convenient 
for tightening up from time to time, still there are three sources of 
wear to contend with instead of one. These are, the head of the 





bolts working itself into the connecting rod, the nut also bedding 
itself into the cap or connecting rod, as the case may be, and the 
wear of the brasses. When screwed hard together, two of these 
sources of wear and play are done away with, and nothing is left but 
| the wear of the brasses. With large bearings it is surprising how 


Mauédslays and Penn—pretty safe guides | long they will run before it becomes necessary to let them together. 


The steadiness and rigidity imparted to crank shaft brasses by this 
method is its great recommendation, and indeed it is now almost 
universally practised. 

Bearings ought to be most carefully guarded against the attacks 
of sand, or what is even much worse, the black dust from the funnel, 
which in calm weather falls profusely about the decks. This sub- 
stance, which in its cutting properties closely resembles the diamond, 
is most injurious in its action, if allowed to touch any bearing. 

With regard to the various mixtures in use for cooling hot bearings 
the object of these notes is rather to point out the radical causes of 
prevention from the first, than the means of cure when they do 
occur. And that they are almost wholly preventable by good con- 
struction and fitting we need only look at the — y perform- 
ance of locomotives, where, if anywhere, we should expect such 
things, and yet they are almost unknown. 

Of course, after being made of the most ample dimensions, the best 
materials, and fitted in the most workmanlike manner, bearings will 
get hot if not looked after and properly lubricated; but this is, 
happily, of rare occurrence. It is marvellous with what rapidity a 
bearing will get hot, though in the case of large bearings it may be 
detected even before the outside of the brass gets warm. Generally 
speaking—for no fixed rules can be given for all cases—the best plan 
to adopt is at once to stop, and slack the bolts. If this be promptly 
done, before the immense friction has begun to tear the shaft, the 
bearing will most likely be all right again in a short time. Some 
bearings get rapidly cool, while others take days. 

Great advantage has been experienced in cases where hot bearings 
have become almost chronic, by allowing a little water, only a drop 
at a time, to mix with the oil, or rather to go down the same tube. 
This produces a sort of white lather on the bearing, and ships have 
been enabled to go on with great comfort by these means which had 
been previously miserable. . 

And who can describe the anguish endured by the too-sensitive 
engineer, troubled and tormented by hot bearings? Especially is 
he to be pitied, if they are so situated as to be fully exposed to the 
eager gaze of passengers and crew. While his mind is on the rack 
as to what is his best plan of remedying the evil, and his olfactory 
nerves disgusted with the too well known smells, he is supposed to 
answer civilly! the queries of a hundred voices, as to what is the 
matter? But let us drop the curtain over such scenes, too painful 
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the brasses to the shafts. In the long bearings now so prevalent and | 
beneficial the brasses retain their original shape at the ends only | 
if stiffened by flanges) ; but from the ends to the middle (and the 


thinner they are made the worse they are) they cling or collapse to 
the shaft to the extent of one-eighth, three-sixteenths, and in some 


cases even more—of course leaving the pillow block to that distance, | 


The same thing has long been noticed with thin brasses fitted into 
straps used for crank pins, side rods, &c., and it has often been re- 
marked that conuecting rods fitted with T heads and bolts give 


much less trouble than those fitted with straps, owing, no doubt, to | 


the greater stiffuess produced by the form of the brass, and the caps | 


and bolts in the former case. 

In thinking of this clinging or collapsing propensity in long and 
thin brasses, a plan of fitting brasses has suggested itself, which 
would effectually remedy this great evil, be cheaper of tirst cost, and 
more easily renewed than the present system. This plan is to cast 
dovetail grooves in the pillow blocks or frames, with the taper alter- 
nating in each groove, strips of brass to be tightly fitted and driven 
into the grooves, the spaces between the strips to be filled up with 
white metal or lignum vite, and the whole bored out to the size 
required ; the heads of the strips or keys to have the flanges formed 
on them, so as to take the collars, if any, and as much brass to be 
left for retaining the white metal or lignum vita as may be deemed 


even to write about, and if these notes should tend in any degree to 
lessen in the future the miseries too awful for thought, they will 
not have been written in vain by 

A Sxa-corne Encineer. 





ELASTIC BEARINGS OF RAILWAY TYRES. 

Sir,—I was lately present at a discussion on the subject of engine 
wheel tyres, where it was stated that Staffordshire tyres made to fit 
the wheels elastically had been tried against some of the best Krupp 
steel, with the result of double durability in favour of the Stafford- 
shire. Much incredulity was expressed, as being contrary to general 
experience. In common with many of my friends I shall be glad to 


| have this cleared up; for, if true, it must be a source of considerable 


necessary. The annexed sketch will give an idea of the plan, which, | 


indeed, is quite cbvious without it. The grooves might be very 


wards driven out of the casting when cold. 





The bottom strip or key should be the broadest, and made of the 
hardest brass, or aluminium bronze, so as to take the principal part of 
the work. Brasses built in this fashion could not possibly cling or 
collapse, whatever else they might do, and the process of fitting new 
brasses at any time would be much simpler than at present. That 
this plan of construction would give great satisfaction, when once 
tried, appears to be self-evident. The good performance of some 
tunnel shaft bearings that I have seen confirms this view. These, 
instead of being fitted with brasses, have merely the pillow blocks bored 
out to the size, and some white metal dispersed over the surface in 
thin flat holes of 2in. diameter. These bearivgs, which, from their 
construction, could not possibly collapse, have never been known to 
warm, as they would most likely have done had they been fitted 
with thin brasses in the legitimate mode. 

Nothing makes a better bush than cast iron when a good skin is 
once attained ; and in many cases where brass would not stand, as in 
the trunnion bearings of oscillating engines where superheated 
steam is employed, cast iron has answered perfectly; and if the 
quality of the iron is good, pretty hard, the casting sound, with care 
taken in fitting the bushes properly at first, and well attended to 
ee es, such bearings are very durable, and take a beautiful 


pol 
It is to be hoped that aluminium bronze will soon come within 
he engineer's reach in the matter of cost, as it appears to be an 


economy in railway working. Ramway Enaivzer. 





THE FIRST LOCOMOTIVE, 


Sir,—Having observed in your issue of the 18th inst. a letter 
headed “ The First Railway Locomotive.” by a person who styles 


admirable material for wear; and while alluding to it for use, itcan | that the preliminary investigation of applications for patents is 
well be imagined how beautifully it would answer for the smaller | essentially a question of degree. Both too little and too much ma 


be done in the matter. And in illustration of this point, 1 will 


In all cases where it can possibly be done, aud especially with | advert to the French system as obnoxious to the former objection, 
erank shaft bearings and the crank pin ends of connecting rods, the | and the American system to the latter, 
In | 


The French system does too little. Taking as its motto “ Sans 


| garantie du Gouvernement” it abstains from all examination of 





specifications, and allows them to be deposited in sealed packets. 
Under this system the most defective documents may be put on 
record without any restriction. There is no check upon the natural 
tendency of many inventors to insert exaggerated statements, which 
are more akin to puffing advertisements than to explanatory legal 
documents. No wonder that under this system inventors should be 
led, in many instances, to grudge the payment of a remunerative 
charge for the services of an agent who is competent to prepare a 
document which would hold water if tried in a French court of law. 
The system has a tendency to foster a slipshod style of conducting 
patent business, which is alike injurious to patentees and the public. 


But the American system does too much. Starting with an idea, 
which would be unquestionably good if only it were practicable, 
viz., to sift the novelty of every invention sought to be patented, it 
aims at more than it can accomplish, and in the effort produces 
obstructions which on this side of the Atlantic are felt to be most 
irksome. And after all, it does not seem to yield any great fruits in 
the shape of accurately drawn specifications, which it ought, accord- 
ing to its theory. As far as my experience enables me to judge, it 
appears to me that American specifications are waning in what ma: 
be called organic form. The details of an invention are explain 


, but the organisation of the parts is not made sufficiently apparent. 


For this reason it is sometimes difficult to obtain a clear idea of the 
exact nature or essential characteristic of an invention as we under- 
stand it in England. So that the American system, while it errs on 
the side of excess in the way of obstructiveness, fails to produce 
that improvement in specifications which can be held to compensate 
in any degree for its interference with the free action of inventors. 

Now, without claiming perfection for the English system, it does, 
in my judgment, avoid the two «.tremes o: error referred to. It 
deals with the provisional specification so faras to see that it states 
the nature of an identifiable invention which alone can be after- 
wards claimed, and with the question of novelty so far as it is raised 
by an opposing party. And I believe it to be tor the interest of 
patentees to acquiesce in this system, confining their efforts in the 
way of reform to the mode of administering it, 

Wim Srence, Assoc. Inst. C.E. 
50, Chancery-lane, W.C., 29th September, 1863. 





Tue Story or Two Buttets.—The Vicksburg correspondent of 
the Missouri Republican narrates the following singular incident :— 
‘“* At the headquarters of Colonel Slack’s brigade I lately saw, two 
Minie bullets, one of which was a rebel bullet of English manufac- 
ture, smuggled over by our dear brethren in Britain to shoot their 
dear brethren in America. The other was a national ball of the 
Springfield rifle type. The former was fired froma rifle pi} at Jack- 
son, at our skirmishers. ‘I'he latter was fired from our ling of skir- 
mishers at the rifle pit. They met midway in the air, were welded 
by the compact, and fell harmlessly to the ground. They are now 
_ friends, sticking each to the other, closer than a brother or a 
over.” 


A Crear Rauway.—The county of Donegal has gained the dis- 
tinction of making the cheapest railway yet constructed in the 
United Kingdom. It is termed the Finn Valley line, and bas just 
been inaugurated by the Lord-Lieutenant. Its length is 18 miles, 
and the total cost has been £69,972, or £5,880 per mile, while the 
average cost of all the railways in Ireland has been £18,424. Onl 
£8 10s. per mile of receipts per week is required, therefore, to ena’ 
the shareholders to enjoy a dividend of 5 per cent. The work is 
stated to be thoroughly well executed, and although, of course, the 
route was in itself of an easy character, the main causes of the 
economy achieved are stated to have consisted in vigilant super- 
vision and the absence of enormous compensations for land or other 
drawbacks of that description, Lord Lifford is the chairman of the 


| company, and there are two other lines iv progress in the same 


| 


! 


| 


himself “One who has Whistled on an Engine,” I would respect- | 
| fully inform this “Whistler” that, notwithstauding Mr. Oswald Dodd 


Hedley having written a book, entitled “Who Iuvented the Loco- 
motive Engine ?” to prove that his father, Mr. William Hedley, was 
the inventor, he has not the shadow of a claim to any such 
invention ; nor yet, in the true sense of the term, to be an inventor 


. | at all: the only suggestion to which | 1 , clai r 
cheaply made by leaving steel patterns in the mould, to be after- | ” ide thes pape Boer se na 


a fixed idea of his that the plain wheel, weighted relatively to the 
load, would yield sufficient tractive power—the experiments to 
determine the fact being conducted and practically worked out by 
Timothy Hackworth (a confidential, referred to in page 10), who 
also assisted Thomas Water in the manufacture of his engine, 
which was the first ever employed on the Wylam Railway ; and, 
subsequently, in conjunction with Jonathan Forster, constructed 
the “ Puffing Billy,” to which ‘* Whistler” refers; and although 
the exhaust steam was thrown into the chimney, as previously done 
by Trevethick, it was merely to quit it in the least offensive form, 
aud was not used asa blast in the Wylam engines till after the 
Liverpool race, in 1829, 

At the time of the construction of these engines William Hedley 
was viewer of the Wylam Colliery, under C. Biackett. 

Sept. 24th, 1803. AN ApMirer or tux Locomorive. 





PATENTS, 
Siz,—Having for some time thought that the patent laws might 
be much improved, so far as to benefit artizans from whose 
ingenuity the public have from time to time received so many 


able to receive remuneration for their labour, and think no better 
proof can be brought forward than Mr. Samuel Baldwyn Rogers, 
noticed in Tue Enorveer of Friday last. 


building at Kensington should be made the receptacle for all designs 


the Office of Patents, and that these should be elected at a salary— 
a properly qualitied committee of men of acknowledged experience 
in mechanics and general science, to be eligible for re-election every 
four years, and who shall meet every month to inspect and reporton 
the inventions sent, and if the sume is now patented or not, and to 
fix the annual payment for placing the said article in the exhibi- 
tion for protection, and, so long as the annual payment shall be 
made, the protection shall be given to the inventor. 

In case the patentee should not have the necessary means for 
manufacturing the article, it may be deposited and offered for sale 
which shall be made known through a weekly publication giving all 
particulars of inventions and meetings connected with the depart- 
ment, @ copy of the same to be forwarded to all mechanics’ insti- 
tutes and literary societies numbering not less than 300 members, 
in England and Scotland, free of expense. 

Sept. 26, 1863, G. H. 
PRELIMINARY EXAMINATION RELATING TO PATENTS. 
Sir,—This subject has received some attention lately in the London 
Review and elsewhere, and it undoubtenly lies at the threshold of 
patent administration. Accordingly my object at present is to 
polut out some features in the case which do not seem to be 








The plan which I have had suggested to me is that the present | 


advantages, but who, from pecuniary circumstances, have not been | 


andinventions in models, classified by the officials connected with | 





generally understood by patentees, but more particularly to show ' the 


district which will exhibit analogous features. One is a railway of 
nine miles from the city of Derry to Farland Point, the cost of which 
it is said will be only a little over £30,000, and the other is to 
be an extension of seven miles to Buncrana at a cost of £29,000, 


CompLetion OF THE CHARING-cross Ramway.—Formal notice was 
on Saturday given to the Railway Department of the Board of 
Trade that this important metropolitan railway would be completed 
by the Ist of November, and requesting that the official inspection 
should be made by the officers previous to the opening of the line 
for public traftic. The time specified in the contracts for the com- 
pletion of the works has yng! expired, and the delay in opening 
has been solely attributable to the slow progress made in the prepa- 
ration and delivery of the ironwork for the bridges and stations. 
For nearly twelve months the brickwork has beeu completed, the 
rails and permanent way laid, and, with the exception of some of 
the iron bridges, everything has been ready for the accommodation 
of that traffic which for mouths past has blocked up the leadin, 
thoroughfares from the West-end to the City, and which this rail- 
way will most conveniently divert from its present channel. The 
most strenuous exertious have been made during the past few weeks 
by Mr. Hawkshaw, the engineer, to stir up the contractors for the 
ironwork; but the dispute in the iron districts has retarded the 
delivery of a large quantity of the girders and other portions required 
for the Charing cross station. It is probable that the whole of the 
works connected with this large and bandsome station and the hotel 
will not be tinished by the Ist of November; but, as the whole of 
the permanent way will be ready by that time, it has been thought 
advisable to open at once, leaving the completion of the roof and 
some other orpamental works, which can carried on without 
obstructing the trafic, to be proceeded with afterwards. Had the 
efforts of the engineer been seconded with the vigour and ene 
which the directors bad a right to expect from the contractors, the 
whole work would have been opened in a finished and completed 
condition by the middle of the present month. ‘The bridge over the 
Thames has been tested with very satisfactory results, a deflection 
of not more than three-eighths of an inch taking place in the first 
span of the Surrey side under a load equal to 700 tons. The ho 
which will be over the offices at the station is being pushed forw: 
with rapidity, and has now reached beyond the second storey. The 
hotel is being built of stone and white brick with terra cotta orna- 
ments, and is from the design of Mr. Edward Barry. ‘The buildi: 
will have a frontage in the Strand of about 300ft, in length, and it 
will be set back 100ft. clear from the roadway, leaving ample room 
for approaches to and from the station without interfering with the 
accommodation for the ordinary traffic. In addition to the front 
facing the Strand there will be a wing on the western side of 
Villiers-street. The Strand front will have a tower at each end, 
and the roof will be in the French style, similar in many respects 
to that of the Grosvenor and Westminster Palace Hotels, The 
station has a bold semicircular span of 170/t., constructed of light 
ironwork and glass, and will be furnished with suitable platforms 
for the short City traffic and for the main line of the South-Eastern 
Railway. There are four lines of rails on the bridge, but these 
expand on the Charing-cross side into seven lines, which are 
included within the station. The accommodation for foot passengers 
across the river will be provided for by means of a projecting path- 
way, seven feet in width, on each side of the bridge, and the steam- 
boat passengers will still have the benefit, as before, of a pier at 
Hungerford. The signal posts and the points at the junction with 
the South-Western Railway, in the Waterloo-road, were tested and 
adjusted on Saturday, and from the excellent manner in which the 
whole of the works had been carried out by Mr, Wythes, the con- 
tractor, there is no doubt that the report of the Government 
Inspector will be of such a character as to admit of the opening of 

railway by the time specified.— Observer. 
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LAW AND DOWNIE’S TRACTION ENGINES. 
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Tus invention, by Messrs. Law and Downie, of Glasgow, relates 
to traction engines, The illustration represents a front elevation 
of one modification of the improved traction engine with the outer 
shell or casing removed, to show the details in the interior, one of 
the wheels being also supposed to be removed to show parts that 
would have been hid by it. A section is also given. 

There are two pais of carrying or main driving wheels 1, and an 
important feature is the making of all four wheels both driving 
wheels and steering wheels. The steering is effected by inclining 
the axles 2 horizontally in opposite directions, the axles being 
driven by pearing arranged so as not to be interfered with by this 
inclining of the axles. Each pair of wheels 1 has mounted on it, on 
springs 3, a kind of bogie 4, and the two bogies support the main 
carriage framing 5, and are connected thereto so as to be capable of 
swivelling for the steeriag action already referred to. The main 
carriage framing 5 is in this example a kind of platform built up 
with longitudinal and traverse wrought-iron ribs or beams placed 
vertically, and strengthened by angle irons, being covered by floor 
plates. At each end there is built into the wrought-iron framing a 
cast-iron ribbed frame piece 6, which bears in each case upon the 
corresponding bogie 4, or this framing may be entirely of wrought 
iron. Each end frame piece 6 is formed with a tubular trunnion 7 
projecting downwards, and on which the bogie swivels, being made 
with a socket to fit and turn upon it. In the vertical axes, about 
which the bogies 4 swivel, that is, in each case in the tubular 
trunnion 7, there is a vertical shaft 8 fitted with a bevel wheel 9 on 
its upper end, and witha bevel pinion 10 on its lower end. The 
bevel pinion 10 gears with a bevel wheel 11 on an intermediate 
horizontal shaft 12, mounted in bearings in the bogie 4, with which 
arrangement the swivelling of the bogies for steering purposes 
merely causes the bevel wheels 11 to, as it were, roll round the bevel 
pinions 10 on the vertical shafts without affecting the transmission 
of the power through the wheels. The intermediate horizontal 
shaft 12 of each bogie is fitted with a spur pinion 13, which gears 
with a spur wheel 14 fast on the main driving wheels’ axle 2, and 
this spur pinion 13 is, by preference, directly under the swivelling 
centre of the bogie, or as near thereto as can be conveniently 
managed, and is made with the teeth slightly curved across their 
acting faces, so that the teeth are slightly thicker at their middles, with 
which arrangement the carrying wheels 1 and axle 2 can accommodate 
themselves to inequalities of the road without disturbing the engine 
or gearing. The axles 2 are arranged with axle boxes and springs 3 
in a manner similar to that sometimes adopted in railway rolling 
siock. The bogies 4 are made to swivel, as required for steering 
purposes, by means of toothed segments 15, fixed upon them, and 
acted upon by worm wheels 16, and one of the worm-wheel shafts 
is connected by bevel gearing with a hand wheel 17, mounted upon 
astandard 18, while the two worm-wheel shafts are connected by 
intermediate shafts and bevel wheels 19 so as to be actuated simulta- 
neously. This gearing is arranged to turn the bogies in opposite 
directions, whereby a doubled steering efficacy is obtained with a 
given adjustment, while, from the swivelling wheels being at the 
same time driving wheels, the steering action is thereby rendered 
the more certain and powerful. 

Various arrangements of steam boiler and engine details may be 
provided for driving the apparatus which has been described. In 
one modification a multitubular boiler 20, of the vertical class is 
employed, and this boiler may be suspended by trunnions so as by 
its own weight to remain vertical, although the carriage may be 
ascending or descending an incline. The boiler 20 is placed 
centrally and between the bogies 4 and their vertical driving shafts 8, 
being fixed to the main framing 5 by flange plates or brackets. The 
vertical shafts 8 are actuated by bevel pinions 22 upon transverse hori- 
zontal shafts 23, mounted in bearings 24 upon the platform or main 
framing 5. The transverse horizontal shafts 23 are at each end fitted 
with overhung discs 25, provided with crank pins 27, whereby they 
are driven by means of two steam cylinders 28, arranged on the main 
framing, one on each side of the boiler 20. The pistons are fitted 
with long piston rods 29, working out at both ends of each cylinder, 
and ae both ends fitted with slide blocks working in guides 
and jointed to connecting rods, 30, which are jointed on the several 
crank pins 27. Any other convenient arrangement of the steam 
engine details may be adopted in place of that described. Frictional 
brake straps 31 are applied to the four crank-pin discs, 25, being 
arranged to be acted simultaneously, and giving the power of bring- 
ing the machine to a dead stop ina very short space. The brakes 
are actuated by means of a vertical screw spindle 32, fitted with a 
handle, and mounted in a pillar 33. The screw spindle 32 acts on a 
lever fast on a transverse horizontal shaft 34, which acts directly on the 
brake straps at that end, and simultaneously, by means of rods 35, 
on the brake straps at the other end. The steam cylinder valves are 
worked by means of the ordinary reversing link-motion 36, and the 
eccentrics 37 are convenient! 
while on the other crank 
the feed pumps 39. 

The several arrangements which have been 


t are placed eccentrics 38 for working 





direction with equal facility, whereby the frequent necessity of turn- 
ing will be obviated. 

The details described are susceptible of various modifications, and 
the invention alsocomprises improvements in other details ; thus the 
engine may be fitted with more than two pairs of wheels, and every 
pair or only two pairs may be made driving wheels. The engine 
may also be made to carry a load, or it may be arranged to transmit 
driving power to the wheels of one or more lorries or wagons 
coupled to it. The engine may also be fitted with a crane or with 
other hoisting or winding details to be driven by hand or by engine 

wer. 

It is intended in general to provide the usual blast pipe and steam 
jet in the chimney to assist the furnace draught ; and in addition to 
these appliances provision is made for exhausting the waste steam 
from the cylinders into the feed-water tank through a box fitted 
with divisions of wire cloth, or the like, to suppress the sound and 
the external appearance of white vapour, and at the same time to 
heat the feed water. 

The modification of engine shown is represented as provided with 
these improved arrangements. The exhaust pipes 41, from the 
steam cylinders 28, are made to communicate with the top of a box 
42, placed on the top of the water tank 43, with which tank the 
bottom of the box 42 is in open communication. In this box 42 
there are placed a number of horizontal diaphragms of wire gauze, 
through which the exhaust steam has to pass, noise being thereby 

revented, and the steam more or less condensed, while it imparts 
eat to the feed water. ‘To render this action the more efficient, 
branch pipes, with which the feed pumps may be put in connection 
when not feeding the boiler, are carried from the feed pumps 39, and 
unite in a single pipe 44, which discharges the water into the top of 
the box 42, and the water falling like a shower through the wire 
gauze diaphragms, and carrying along with it the steam, promotes its 
partial condensation, thereby rendering the necessity for supplying 
the feed tank less frequent than in ordinary arrangements. Further, 
as the heat imparted to the feed water is considerable, a number 
of tubes are fitted longitudinally across the tank 43, and air entering 
these tubes at their outer ends tends in passing through them to 
keep down the temperature of the water for circulating purposes. 
From the tubes the air passes into a duct 46, which communicates 
with the ash-pit and with a belt 47, which encircles the boiler above 
the grate bars, the air being admitted into the furnace from this belt 
by tubes which cross the water space surrounding the furnace. A 
doukey- engine feed-pump is provided as usual for feeding the boiler 
when the main engines are not working, and can also be used when 
the engines are working to keep up circulation in the feed tank 43, 
by withdrawing water from the lower part and discharging it into 
the condensing box 42, This pump is also provided with connec- 
tions to enable it to be used for drawing water from a roadside 
stream or trough to supply the water tank 43, and thereby rendering 
special watering stations unnecessary. Where rapid mancouvring 
is required, the donkey engine may be arranged to supply power 
for working the steering details, the steersman in that case having 
merely to set levers or hand wheels for putting the necessary motions 
into or out of gear, or the steering gear may be worked by a special 
cylinder or pair of cylinders, the action of which may be regulated 


steering wheel actuates the valves of the cylinder or cylinders, 
which last actuate the steering details in a precisely corresponding 
direction and degree. 





in the Times:—* Assuming the accounts of what has been and is to 
be done in America with guns of large calibre and long range to be 
strictly accurate, let us compare them with what can be and has been 
dove with our English artillery. Fort Sumter, attacked in reverse, 
not in front, has been battered to destruction from a distance of 2§ 
miles (4,620 yards). Only last week, at Shoeburyness, fourteen 
110 1b. shot were tired at a point 4,600 yards from the gun. The 
two first, being trial shots, fell, the first short of, the second beyond 
the mark ; the thirteenth turned over in its flight and fell short; the 
other 11 shot all fell within a space 76 yards long by 13 yards wide 
—that is, within the limits of a very small fort, even within the 
Space occupied by the hull of a ship lying, as it would have been in 
the then state of the wind, end on to the battery from which the 
shot were fired. The American guns have penetrated Yin. of irou 
plates, backed by two feet of oak. Our 110-pounder Armstrong has 
sent its shot through 12in. thick of plates built together in the 
American manner of armour-plating, and through 6ft. of solid 
oak timber without iron plating. An oak backing behind these in- 





placed on one of the crank shafts 23, | 


effective built-up plates has not been tried in England. The 
Americans have shelled Charleston at five miles distance, and 
promise to throw shot and shell seven miles. The smaller descrip- 
tion of Armstrong guns, with an elevation of 39 deg., have ranged 
10,000 yards; and consequently, we know certainly that the larger 


described permit of | guns will doas much, and somewhat more. One at least, and it is 


the centre of gravity being kept low, and with the centres of the | rumoured that several, of the American guns have burst. Once let 


wheels closer together than usual with other plans, while extreme 
portability and compactness is insured. 


— are reversed duplicates of each other, whence arise economy | in diameter, weighing 2,40u1b., and with capacity for a bursting 
an while the engine may move in either | charge of 400 lb. of powder; but the mortar gave way alter firing 


simplicity in construction, 


' 
‘ 


it be decided to use guns liable to burst, and shot of any size may be 


The two ends of the ; thrown to almost incredible distances. We have thrown a shell 3ft. 


in various ways; thus, by one plan the steersman by turning the | 


AMERICAN AND Enouish Guns.—The following letter has appeared | 





few rounds. We are striving to arrive at large guns not liable to 
burst. There is no other limit to size, and, within the range of accu- 
rate aim, none as to distance. The effect of shot upon armour plates 
depends upon the hardness of the projectile, its weight, and velocity 
of striking. A slow heavy shot is proved to be uot so effective asa 
lighter one with higher velocity, and, ceteris paribus, the effect is 
proportional to the charge of powder effectively used. The 
68-pounder, with its charge of 141b, is more effective at short 
ranges than the 110-pounder with its charge of 12lb. The 
300 pounder, with its 451b. charge, produces quite three times the 
destructive effect of the 68-pounder, and so on. We do possess 
several effsctive 300-pounder guns; we have one 600-pounder under 
experiment, and it is believed that a 1,000-pounder is in course of 
construction. The Americans have shown in actual war that large 
shot can be threwn with accuracy to great distances, by heavy 
charges of powder from guns which vary the amusement by burst- 
ing. We have proved the same facts on our practice grounds, with 
guns which do not burst explosively, but do, in some instauces of 
the larger sizes, give way, and become unserviceable until repaired. 
We are at least up with the Americans in artillery progress. The 
Chinese have used cast iron guns with an inner tube of wrought 
iron for centuries. Such guns were used against us in the first 
Chinese war, and we found it impracticable to burst them when 
captured.”—Once A GUNNER. 

Tue Cavove CanaL.—(From our Correspondent.)—It appears 
from a report by M. Noé, civil engineer, director-geueral of the 
works of the Cavour Canal Irrigation Company, that great activity 
prevails in the prosecution of the undertaking. According to all 
probabilities it will be practicable to commence the working of the 
great canal in the spring of 1865. 

Deata oF Mr. Buckie, M.E.—We regret to announce the death of 
William Buckle, Esq., assistant coiner of the Royal Mint. Mr. Buckle 
was very widely known in the engineering world. For more than 
thirty years he was manager of the celebrated Soho Works, for 
Messrs. Boulton and Watt, but during the last twelve years he had 
filled the office now made vacant by his death, which took place ou 
the 3vth ult. at his residence in the Mint. Mr. Buckle was, in many 
respects, a remarkable man, and an early opportunity will, it is 
hoped, be found, for furnishing our readers with further details of 
his history. 

Tue Great Eastesn.—Tie report of the directors of the Great 
Ship Company, to be presented at the general meeting of the pro- 
prietary on Friday next, alludes with regret to the circumstances 
that have made it necessary to call them together to relieve the 
undertaking from its present embarrassments, or to wind up its 
affairs. While the number of passengers conveyed across the 
Atlantic exhibits satisfactory progress, the earnings from this as 
well as from the freight have been materially reduced by the severe 
competition between the two great rival companies that has been 
carried on throughout the season, as will be seen in the following 
table :— 

















Receipts of freight 
Number Actual receipt of and passage 
Date of voyage | of Passengers. (freight and passage money as they 
1853. money each would have been 
| voyage. at rates of August, 
Out. | Home. | 1862. 
Seer, See a ee 
| May .. 664 | 388 | £14,512 £17,908 
|} June .. oo 1,033 | 323 11,810 18,730 
August .. 1,139 | 248 11,186 20.585 
| = — —————— 
| 237,308 £57,223 





| The report especially alludes to the accident off Montauk Point, to 
| which the present unfortunate state of affairs is chiefly attributable, 
| from the delay and heavy expenses attending the repairs. The 
hurricane with which the ship had to contend on her last outward 
e to New York was the subject of much comment by some of 
| the passengers, who appear to have been more fiightened than hurt. 
| It is also specially stated that although she laboured considerably in 
| consequence of the partial disablement of her paddle-wheels in the 
| earlier part of the passage, no injury resulted to her hull or machinery, 
| nor is the slightest symptom of straining observable in any part of 
the vessel. From the accounts it appears that the expenses of the 
Great Eastern during the present season are about £20,000 in excess 
of her earnings, and by a curious coincident, is the difference between 
what the ship earned in her three voyages this year at the reduced 
rates, and what she would have earned under those of last year. In 
conclusion the report says :—“ Your directors must impress upon the 
proprietors that the position of the company’s affairs is most critical, 
and that immediate steps must be taken either to raise additional 
capital for the prosecution of the undertaking or to dissolve the com~- 
pany ; this latter alternative your directors feel would amount to a 
total sacrifice of the property of the ordinary shareholders. It is for 
the proprietors to parses what is to be done. The ship cannot 
be retained in the possession of the company unless funds be 
immediately to pay off the existing trade debts, amounting to 
£30,002 19s. 4d., and whatever employment may bs designed for her 
a further sum will be required for the necessary outfit, and the repairs 
needful for the efficient maintenance of the ship.—Liverpool Albion. 
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TO CORRESPONDENTS. 


Notice.—A SprciAL EpItIon of THE ENGINEER #8 
published for FoREIGN CIRCULATION. This edition, 
inted upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. : 
*,~" Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 


J. G. L. (Blaina).— Next week. 

T. M.—Is not dilute sulphuric acid as good as anything for the purpose ? 

R. B. (Glasgow).-- Would not your guns burst at the first dischurge under 
water £ 

Youn@ ENGINEER.—We do not know of any good work especially devoted to 
perspective drawing. 

Lxx.— A boiler sustains a slightly greater pressure at the bottom than at the 
top, owing to the weight of the water in it 

W. D. C.— We think Bourne's work ws excellent; so is Main and Brown's; 
the latter more especially Jor working engineers. 

G. W. H, {<Southsea. )}—The ice-making machine to which you refer is that of 
M. Carré, whose address is 149, Rue Ménilmontant, Paris. 

8. C.—J/ boiler plates become corroded, the corrosion will appear plainly after 
an explosion, in which case there would be no doubt uf the inciting cause. 

D. R.—We are wnable at present to yire you any further particulars of the 
Queen of the Orwell steamboat. Some of our correspondents may be able to 


do 0. 

R. M. B.—For good draining, the holes in strainers and mash tun bottoms 
should enlarge downwards, being smallest at the upper suryace of the 
strainer. 

A Youne@ ENGINEER.—Mr. Whitworth's paper on plane surfaces is published, 
with other papers by the same auth r, by the Messrs. Longmans, of Pater- 
nostererow. 

ONE WHO SERKS A SUBSTITUTE FOR THE STEAM ENGINE.—Gunpowder has been 
tried as a source of inotive power in exyines, but we do not just now recol- 
lect by whom. 

A Constant READER.—Your logic is unsound. Unless we re-publish 
Mr. Clark's letters you say vou shall think there is some truth in them. 
You should judge of their truth by our not reprinting them. 

Crisis.— Traction engines can run on any highway where they have not been 
specially prohibited by authority of the Homer Secretary of State. If they do 
not conform to the Locomotive Act ef 181, the owner or user of the engine 
may be fined occordingly. 

8. U. (Trieste).—Your plan is ingenious, but telegraph cables can only be 
submerged in jine weather. Your operation would require too much tune, 
and the value of the anchors, chains, and buoys would perhaps exceed that 
of the cable. The buoys would soon become leaky, and would then sill and 
sink, and the cable could never be recovered. 

A Mechanic —Your applied weight of 180 lb. is by no means the whole effective 
weight pressing upon the valve in the ratio of the leverage. You should also 
Jind, by porsing it in your hands, the centre of gravity of the lever with the 
spring balance attached. The whole weight of the lever and balance, multi- 
plied by the leverage which its centre of gravity exerts upon the valve, is its 
effective weight. 

H. C.—Divide the thickness of the pipe in inches or parts of an inch by its 
internal diameter in inches. Multiply the quotient by 20,000 for wrought 
tron, and 7,000 for cast iron, for the sufe working pressure in lb. per square 
inch. To find the thickness from the pressure, multiply the pressure wn lb. 
per square inch by the internal dianeter in inches, and divide by 20,0 0 
for wrought and 7,00 for cast iron. This gives about five times the burst- 
ing strength. The Jorce of a blow cannot be estimated in pounds. If the 
body struck were absolutely unyielding the force would be infinite If 10 ld. 
Salling 10ft. indent or compress the substance struck the one-hundredth part 
of @ foot, the force exerted is 10,000 lb.; if the compression be one-tenth of 
@ fuot, the force is equal to 1,000 4b., and so on, 





FLY-WHEEL SHAFTS. 
(To the Editor of The Engineer.) 

§1r,—As a young working engineer, will you allow me to say that I think 
Mr. Walton, of Leeds, would render good service to those vot acquainted 
with nathematical formuiz, by the extension of the table upon the strength 
of fly-wheel shafts ; 87 is not a maximum number of revolutions, especiaily 
in horizontal engines of short stroke—say 18in. or 24in,—running from 
400ft. to 50uft. per minute ; which is feasible enough, judging from your 
article Jast week upon Steam Engine Working. ‘I'wo other tables—upon 
second motion shafts, constant 120, and third motion shafts, constant 80— 
would also be of service. Youne ENGINEER. 

Mauchester, September 26th, 1863. 





STEAM HAMMERS. 
(To the Editor of The Engineer.) 

Sik,—In your impression of September 18th I observe an illustration 
showing a self-acting motion applied to Rigby’s Steam Hammer. The 
motion is described as the invention of Messrs. Glen and Ross, of Glasgow. 
Now I beg to inform you the seif-acting motion was ap; lied by me *o three 
hammers, made by the same firm, nearly two years since, and it has been 
at work in our smiths’ shop down to the present time. A tracing of it was 
sent to, and acknowledged by, these geutlemern at the time above-men- 
tioned. I cannot but wonder why Messrs, Glen and Ross should lay claim 
to this invention as being theirs, when I have their note thanking me for 
the above tracing, and desiring me to send them a working drawing. 

- one oe a =e ee See. 
‘oreman Smith, Messrs, Penn Son, Engineers, Greenwich. 
Greenwich, September 22nd, 1863. - 


(To the Editor of The Bnginer.) 

Sir,—Can you inform us, per ENGingEer, by what rule, if any, the 
weight or calibre of steam hammers is ascertained, or determined? We 
have taken the dimensions of some hammers here by different makers and 
tind in most cases that the actual weight of piston, piston-rud, and hammer 
face, does not amonnt to much above one half of the nominal weight of 
the hammer—i.e., that a so-called 5 cwt. hammer’s piston-rod, and hammer 
face, is novabov. 23 cwt. Now, independent altoyether of the pressure of 
steam on the upper side of the piston, is the descent of the hammer taken 
into account—the length of stroke, and accumulated force which the length 
of stroke gives it? We think there should be some rule by which to state 
the power of a hammer ; and as we are planning some new forms of steam 
hammers just now, we should like to hear your opinion, 

Would you further inform us what dimensions of steam port is requisite 
for an eflective downstroke, in proportion to area of cylinder. We believe 
a large port is an advantage ; but as our construction does not admit of a 
very large port, we should like to know how small an area would be 
effective. J.M. L. 

Glasgow, 30th September, 1863. 





WIREDRAWING STEAM. 
(To the Editor of The Engineer.) 

Sin,—A few weeks ago you hada leading article upon “Fast Engines and 

the Indicator,” in which you appear to me to arrive at the cunclusion 
that, if it were not for the wiredrawing of the steam, owing to the action of 
the link motion at high speeds, the average pressure in the cylinder would 
be very considerably increased. 
_ Now, it is of course quite evident that the less the steam is obstructed in 
its passage the quicker it can supply the cylinder; but it seems to me 
equally clear that,-so long as the resistance to be overcome does not require 
& greater average pressure, no modification of the expansion gear wouid or 
could have the effect of raising that pressure. 

Duch an increase couid easily be obtained, if it were necessary or desirable, 
by reducing either the speed uf the piston, relatively tu that of the driving 
wheel (in the case of a locomotive engine) or its area ; but the advantayes 
to be gained by adopting such a course would be more than doubtful. 

The link motion is not, either theorectically or practically, the best 
expansion gear ; and where steam of very high pressure is used, and which 
ought to be cut off at an early part of the stroke in order to produce the 
maximum effect, a much more accurate apparatus should be employed. 

If I have misunderstood your argument, you must kindly excuse my 
troubling you with this unnecessary expression of my opinion, Cc. 

19th September, 1863. 





WEIGHTS AND MEASURES. 
(To the Editor of The Bnyineer.) 

Sin,—It seems that our system of weights and measures must undergo a 
change sooner or later, and the sooner the better, but would it not be as 
Well for the advocates of the decimal system to inquire a little whether 
that might not be ——_ at the same time, and a binary division substi- 
tuted? Perhaps 8 woulda be better (not for the number of toes) but for a final 
humber, if such be the correct term, and the whole system of counting to be 
Octal instead of decimal : thus 1} 1b. would be written 1°2 Ib. jin. 1:1, and 
soon, Your objection to the points and allusion to dabs of ink is perfecily 
futile, as no one knows better than yourself that in practice blunders do not 
Occur in that way excepting through sheer carelessness, 

‘The base of the system I would propose would be a narrow cylinder with 
& base one eighth or one tenth (whichever — is adopted) of its height, 
measured when the temperatureis at the melting point of ice, for a standard 


arene of length—call it foot, inch, or yard—the weight of distilled water 





t will contain to be the standard for weights, and the quantity the same 
for liquid or dry measures. 

In the meantime the savans and writers to the Times can go on investi- 
gating the circumference of the earth. But the one you quote at length 
ought to know that French engineers of intelligence do not use such words 
as he puts in their mouths ; probably the engineer he has been talking to 
used the English “ stuffing boxe ” to make him understand what he meant 
by “‘ pressi etoupe.” MaRTEAN A PILAN, 

Leeds, 23rd September, 1863. 
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RAILWAYS. 


THE buffer beam of au express engine in motion fur- 
nishes a postof observation from which may be best studied 
many of the conditions of safe travelling upon railways. 
There may be little opportunity for anything like a critical 
inspection of the line, but any imperfection of consequence 
will be felt there in a moment, and the mind will in any 
case realise with full force the almost incalculable variety 
and extent of prevision and precaution necessary for the 
security of a single passenger. We had occasion, this 
week, to make the journey from London to Manchester and 
back on the buffer-beam of the engine, Lady of the Lake, 
which so deservedly obtained a prize medal at the late Ex- 
hibition. A simple computation suffices to show that about 
665,000 sleepers, and twice as many chairs had to be passed 
over in the complete journey of 3774 miles, There were 
upwards of 220,000 rails, besides innumerable fish-plates, 
bolts, and nuts, and a vast number of points and crossings. 
When such numbers are considered, numbers which, 
when extended to the whole system of British railways, 
amount to many millions, it is something of which to boast 
that railway accidents, although they still do occur nowand 
then, are after all so unfrequent as they are. For of all 
these millions of parts, one rotten sleeper, or one broken 
rail, or one imperfect chair might send a whole train 
to destruction. It is, however, very seldom that any fatal 
accident results from a really defective condition of the 
permanent way, although there are, at the same time, a 
sufficient number of accidents traceable to this source to 
show the inestimable importance of the most searching and 
unceasing watchfulness. A cracked rail at Hatfield cost a 
passenger his life, and the Great Northern Company 
upwards of £13,000. Something—for it was never ascer- 
tained what it was—sent part of a train off the line at the 
Wimbledon Junction on the South-Western line, killing 
Dr. Baly, the Queen’s physician. There have been sad 
accidents, also, of which “ high speed” was assigned as 
the cause. High speed, however, cannot possibly lead to 
accidents upon a practically perfect railway, worked upon 
a system and with machinery equally near perfection. 
The lamentable disaster, the other day, on the Crystal 
Palace line, near Streatham, might not have happened at a 
slower rate of speed, but it was nevertheless the result of 
an imperfect condition of the line. Even where the line 
does not itself give way, but an axle, or a wheel, or a tyre, 
or a spring breaks, causing, perhaps, loss of life, the 
result may be indirectly traced to a rough line, over which 
the rolling stock is severely tried when worked at high 
speed. ‘The incessant jar, and short electric lurcnes which 
one experiences when seated upon a buffer beam, and 
running at the rate of from fifty to sixty miles an hour, 
proclaim to the practised sense a great strain upon the 
working parts of the train. There are, perhaps, sixty or 
eighty wheels, each making 500 revolutions or more per 
minute, or nearly 150,000 turns in a journey of nearly 200 
miles. With the great number of weldsin all these wheels,and 
with sixty or eighty large journals running also at 500 revo- 
lutions per minute, and always more or less exposed to the 
intrusion of dust, is it not almost wonderful that breakages 
do not oftener take place? ‘here is no class of machinery 
in existence which sustains a strain approaching that upon 
the fast working stock of railways. ‘lhe exigencies of an 
enormous national traffic have compelled us to seek out and 
adopt materials which at one time were priceless, if indeed 
they were known at all. he homogeneous and well- 
worked Yorkshire irons were long ago selected by loco- 
motive engineers, and Lowmoor, Bowling, and Farnley tyres 
and axles are now running in every quarter of the giobe. 
But even these were not strong enough nor always sound 
enough. Already the excellent steel for which the great 
Prussian works at Essen and Bochum are now so famous, 
has been largely adopted upon English railways, as it was 
still earlier upon those upon the Continent. Happily we are 
learning to distrust crank axles, the clumsy and insecure 
contrivances to which Hackworth and Kennedy and 
Stephenson felt th lves compelled to resort before the 
use of counterweights was known, and when many, if not 
most, locomotives had vertical cylinders. The severe work 
which a crank axle must perform was hardly forescen; we 
have by us, at this moment, a tracing of Hack worth’s crank 
axle for the Globe, the drawings for which were placed by 
him in Messrs. Stephenson’s hands in March, 1530, some 
time before the Planet was commenced. ‘The axle and the 
wrist of the crank were 33in. only in diameter. It was 
found at last that Gin. and 7in. iron cranks, under heavy 
engines, were not safe for more than three or four years ; 
and now it is thought remarkable to obtain for £200 a ten 
years’ guarantee upon a cast steel crank from Krupp’s works. 








But the cost and the acknowledged unusual length of this 
guarantee are at once proofs of the tremendous strains under 
which a locomotive crank axle must work. It is evident 
enough, moreover, that the best possible material is not 
too good for ordinary axles and for wheels and 
tyres. Krupp’s steel is excellent but costly. Besse- 
mer’s is, perhaps, equally good, and it is produced at a 
prime cost no greater than that of ordinary iron. Besse- 
mer steel already enters very largely into the structure of 
the engines and carriages made at Crewe, and the railway 
company are about erecting works to produce 10,000 tons 
of steel rails per annum. The two 35ft. rails from Mr. 
Bessemer’s great case in the late Exhibition were rolled by 
the London and North-Western Railway Company, and are 
now in the line at the Crewe station. Ordinary rails are 
worn out there in two or three years, but Mr. Ramsbottom 
thinks the long steel rails may, in 1872, be returned to Mr. 
Bessemer in fair, if not good, condition for another Inter- 
national Exhibition. An improvement, hardly inferior to 
that in the quality of railway material, is that of making 
wheels, tyres, and axles without welds. Even ¢rank axles 
are got out of a solid cast ingot of Bessemer metal, while 
tyres are rolled out from a circular block in which a central 
hole has been first punched, axles are drawn out from a 
single ingot and wheels are stamped in one entire piece, 
under M. Arbel’s patent, now worked by Mr. Owen, at 
Rotherham. 

It is the knowledge of the systematic watchfulness, as 
well as of the vast resources and wonderful organization 
of a great railway company that affords a sense of nearly 
complete security when tearing along upon the buffer- beam, 
devouring the way at a rate at which it is almost impos- 
sible to distinguish one of its features from another. There 
is always the possibility, but not so much as the fraction of 
a probability, of collision. Between Rugby and London 
the traffic is worked like that of the North London line, 
entirely by telegraph. ‘The line is divided into districts of 
two or three miles each, by telegraph stations with sema- 
phore signals. It is the duty of each signalman to keep on 
his danger signal until informed by an electric mess 
that the last train which has passed him is beyond the next 
telegraph station in advance. Properly carried out, 
this system renders collision almost impossible. Now 
and then, when a train breaks down after having just 
passed a signal station, and after a message has been sent 
back to let a following train come on, a collision takes 

lace, but even this risk may be effectually guarded against. 
Seer and then, too, a signal will not work, and shows 
neither safety nor danger. ‘Ihe engineman looks out 
anxiously and doubtfully; he knows that his train is 
running in its proper time, and expects to see the semaphore 
fall just before he passes it. But it is immovable, and 
there is a sharp scream of the whistle, the steam is 
off, the engine is reversed, and the brakes are put 
on with all the force of strong-armed men. ‘The valves 
groau ominously as we sit in front, but in a moment we 
have sighted the next signal station, the semaphore of 
which invites us to come on, and away we tear again, Now 
we pass a station, picking up two mail bags, one after the 
other, but the fireman, not looking out for the second one, 
is reaching over the front end of the engine to oil a valve 
spindle which has grown warm. His mate gives a shriek 
upon the whistle, and the endangered man drops his head 
just in time to miss a blow which, inflicted by a heavy 
mail bag at a speed of nearly 100ft. per second, would have 
dashed him, a corpse, across the line. Now we are flying 
over a quarter mile of water-trough, between Wolverton 
and Rode, “ picking up” a thousand gallons or so of water 
by means of Mr. Ramsbottom’s effective scoop apparatus. 
Once the scoop was not got up quick enough, and the front 
carriage was deluged with water, which poured like a 
cataract over upon the train. It is this mode of watering, 
originally introduced upon the Chester and Holyhead line, 
which enables a heavy engine, with a tender of moderate 
capacity, to run without stopping for 83 miles. Now we 
strike Seaton’s saddie-back rails near Bletchley. ‘They 
have been down about six years, and are doubtless very 
safe, being firmly fastened along the ridge of longi- 
tudinal balks of timber of triangular section. But there 
is a loud, yet hollow rumbling, the — slackens a little, 
and our diagrams, from the Kichards’ indicator, appear 
to be a trifle larger than before, proclaiming the absorption 
of increased power. But much of the line near London 
* chatters ;” the enormous traffic hardens the ballast, and 
there is abundant evidence that more power is required to 
get over it, and that the running gear of the engine is 
being put upon its endurance. Why is it that most up 
trains do their fastest running near London? Is it because 
that, on the London and North-Western, the gradient is 
down 1 in 330 all the way from ‘Tring ; and that, on the 
Great Northern it is partly down 1 in 100 in coming up 
from Hitchin; down 1 in 100 for 24 miles on the Brighton 
line at New Cross; down 1 in 90 for 34 miles at Brentwood 
on the Great Kastern, and nearly dead level all the way in 
from Didcot on the Great Western? ‘This ought not to be 
a reason, but it is. We have torn down the Brentwood 
bank at the rate of nearly 66 miles an hour, and a like or 
greater speed is made on the other lines. On the long 
through trains the book speed is nearly uniform irrespec- 
tive of gradients, but where the men not stopping at every 
stationure not, therefore, subject tothe frequent orders of the 
station masters, they prefer to take the line as they find it, 
and to go fast wherever they can. There are many fine 
express engines run with the regulator wide open, and 
upon which the link is not moved in changing from an 
up to a down gradient of considerable incination, The 
engine does her work all the better, but the line and the 
running gear of the carriages must feel the great speed on 
the down gradients. The crossing pvints are taken at a 
tremendous pace, and with a throb which is felt 
throughout the whole train. Say what we may, 
facing points, especially those that are self-acting, 
are more or less dangerous. The want of a little 
oil has sent many a train upon the wrong line, 
and with a crash into standing trucks. In many 
points the sidings have a minimum gauge of 4ft. 7jin. 
only, while, in Wild’s points, the main line has 4 maximum 
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gauge of 4ft. 10in., or even more. In a station where 
there are many sidings, and a great number of points, 
diverging like so many fibrous shoots from a parent stalk, 
it is wonderful to see how the engine, as if it were a 
sentient thing, endowed with decisive thought, mig 
selects and takes its course, keeping its own proper pa 
through the scarred, yet gleaming lines, and away out upon 
the trunk thoroughfare beyond. Ah! we must stop at the 
next roadside station. Sand has been blown up from the 
line upon one of our guide bars, and the oil which, but a 
moment ago, was smoking, is already in ablaze. The heat 
is already so great that the fresh oil which the fireman is 
uring on serves only as fuel for a still greater flame. 
topping at the first water crane, twenty or more buckets 
of water are dashed, one after the other, upon the heated 
arts. With the evolution of clouds of steam, the steel 
are soon cooled so far that the guide blocks are 
raised, and the surfaces wiped out by a thread of spun 
yarn. ‘Two minutes more and we are away, the crosshead 
giving no further trouble. It is suggestive of wonderful 
attainments in mechanism to watch those great wheels, 
7ft. Gin. in diameter, making 224 revolutions in a minute, 
and running over a mile of road within that time. The 
motion does not, after all, appear so fast as it is, and but 
for the slight, yet incessant jarring, occasioned by in- 
equalities in the line, it would be the steadiest possible. It 
is unquestionable that the large-wheeled engines work the 
easiest, and the outside cylinder engines are as steady as 
any. ‘The cylinders themselves work a little loose on the 
frames, but that is the fault of the fastening. ‘The largest 
outside cylinder engine on the North-Western line is the 
Cornwall, with 174in. cylinders, 24in. stroke, and a pair of 
8ft. 6in. wheels, and this engine is said to ride remarkably 
well. ‘The question of large v. small driving wheels has, 
however, to be argued still further, for it is by no means 
settled. In the engine-shed of the French Western Rail- 
way, at Batignolles, there was, some time ago, and may be 
yet, the double-boilered engine of MM. Biavier and Lar- 
nt, and exhibited in the Paris Exposition of 1855. It 
as two pairs of coupled wheels 9ft. 4in. in diameter, 
besides a pair of leading wheels. It is said to steam abun- 
dantly, but it is seldom or neverrun. Mr, Pearson, of the 
Bristol and Exeter line, has, we believe, adopted smaller 
wheels for his tank engines, first made with 9ft. driving 
wheels and two bgies. Yet, at the same time, the Caledo- 
nian line, with long gradients of 1 in 75, is being worked 
by express engines having Sft. wheels and 74 tous weight 
upon a single driving wheel! 

We doubt if the flush boiler engines are working their 
stea.n quite as dry as those with large raised fireboxes. It 
may be, however, that the tubes are carried up rather 
higher than would be tolerated, but for the desire to obtain 
a large heating surface. The rise of the water in the glass 
is considerable when steam is on, and we find, too, that a 

ood deal of water is blown through the indicator. A 
Fandful of waste is in frequent requisition,—cotton waste 
that costs dearly now while the Americans are fighting, and 
which is renovated with lime and soda, and thus made to 
serve over and over many times. 

Our coal burning is exceedingly simple and satisfactory. 
The engine burns coke or coal equally well. For the latter 
(and all railway companies, we suppose, now burn coal) 
there is the brick arch in the firebox, so placed as to deflect 
back the air from the tubes, so as to make the upper part 
of the firebox effective as a combustion chamber. There 
are a couple of air valves or “dampers” Jin. square, and a 
few hollow stays admitting air from the side of the box 
next the barrel. Neglect to use the air valves is followed 
by Stygiancloude at the chimney-top, but with a very little 
eare only steam is visible. That so little should be required 
to burn coal properly may teach us not to over-estimate 
practical difficulties before we have attempted to overcome 
them. ‘Ten, and even seven years ago, it was generally 
believed that ceal could not be burnt in locomotives without 
the production of intolerable smoke ; there were those who 
maintained that it could not be burnt at all, and there were 
a few only who thought that, with boilers of wonderful 
structure, and fitted with many special contrivances, coal 
might be successfully substituted for coke. How little was 
there, all the while, to be done, when the task was once 
properly set about ! 

An engineer can hardly watch the working of a well- 
made express engine without recognising the entire 
practicability and great value of high piston speed on land 
engines. With a large wheel, 700ft. per minute is an 
ordinary speed, and only the other day we rode upon one of 
the Great Eastern engines while its piston was going 
1,000ft. per minute, and that with a 7ft. lin. wheel. It 
only requires sound materials, large, hard wearing surfaces, 
and absolute truth of construction to render like speeds 

rfectly practicable on land, where the machinery is sub- 
ject to none of the jarring which a locomotive must suffer 
upon a line in even superior condition. A really good 
engine well fettled will perform wonders and be but little 
the worse. We have here been flying along upon one, and 
if the Lady of the Lake be not the finest, she is, we fear, 
the fastest lady in the world. She has brought us safely 
in, and with an abiding recollection of her graceful move- 
ments we must leave her here. 


CAST IRON ORDNANCE. 

A LARGE ass of iron will always be more homogeneous 
when cast than when forged; or, speaking with greater 
precision, forging is less Tikely to confer soundness when 
the mode of forging is that at present employed. It is 
questionable, indeed, whether a large mass of metal can 
ever be rendered perfectly sound under the action of ex- 
ternal pressure, however applied. But once in fusion, every 
particle of iron will find and unite with its fellow, and the 
casting, however large it may be, will be perfectly sound, 

vided it be cooled alike at every part. It appears to have 

n adopted as a settled conviction in the minds of the 
ordnance authorities and of most of the successful gun-makers 
that guns forged in one mass can never be depended upon. 
Ringed structure with initial tension appears to be almost 
indispensable in the case of wrought iron ordnance. That 
an absolutely stronger gun can thus be made than by cast- 





ing appears theoretically certain, but the mechanical action 
between separate pieces of iron, the one receiving its strain 
through the other, is not always satisfactory. Certain it 
is that many of the large coil guns have failed, althohgh 
they may not have burst explosively. There certainly is a 
hitch with wrought iron guns, and it may be that they 
will yet be abandoned altogether, as, since the invention of 
cannon, wrought iron pieces many times have been. 
Yet there ore cast iron guns that have neither 
burst nor cracked. Such were the short guns cast 
at Carron, and hence called carronades. They were 
useful only at short ranges, it is true, but that 
does not much affect the question of their strength. It 
would be, at least, interesting, and, possibly, of vast na- 
tional importance, to know what sort of heavy ordnance the 
old Carron iron would make. Yet, while the authorities 
were paying £4 10s. per ton for pigs for the Royal Gun 
Foundry, a few years ago started at Woolwich, they had 
commenced to wll the carronades at 30s. a ton as oldiron! 
The Acadian charcoal iron, imported from Nova Scotia, is 
believed to be even better than the best produced in the 
kingdom. This, at least, ought to make good guns, one 
would think. Its cost is very considerable, but what is even 
£100 as the prime cost of the materials in a really good gun 
of say 15 or 20 tons weight? It is as nothing compared with 
the corresponding cost for the coil guns. ‘The Acadian iron, 
by keeping it for a long time in fusion, and then remelting 
it successively, two or three times over, keeping it in the 
fused state for some time at each melting, has given the 
great tensile strength of 45,0001b., or upwards of 20 
tons per square inch; a strength probably above the 
average of that of the iron in large forged guns. Yet, 
after a long investigation, this iron was condemned for 
ordnance, because it contained, as most irons do, a notable 
quantity of silicon. We believe it has never been even 
tried to see how far the presence of a little silicon may be 
compatible with strength in a gun. It is very hard to 
believe in any condemnation of such iron upon purely 
chemical grounds. We are not aware, either, that any 
attempt has been made to cast guns from iron toughened 
with wrought iron, as patented by Mr. Stirling. ‘There is 
no doubt of a material increase of tensile and transverse 
strength by such a mixture. ‘he metal is rendered very 
hard, and is for this reason now employed to a considerable 
extent for locomotive cylinders, ‘The first step by which 
Mr. Bessemer was led to his great discovery of the con- 
version of iron by blowing air through it in the melted 
state, was an attempt to obtain a very strong material for 
guns. Cast iron and cast steel were mixed, and we under- 
stand that the result was a metal of great strength as well 
as hardness. ‘The logic involved in this allusion points, no 
doubt, to the employment, as a material for guns, of iron 
converted by the pneumatic process. We can thus have a 
cast ingot of any size, and, it is now believed, abso- 
lutely homogeneous, while the strength is at least one-half 
greater than that of wrought iron. We are, however, 
dealing here with cast iron guns. In any case three or 
four repeated meltings, with an interval of one or two 
hours at each in the state of fusion, is known to afford 
greatly increased strength. All the iron for the heaviest 
American ordnance is thus treated. The pigs of the best 
quality employed have a tensile strength of from 11,000 Ib. 
to 14,000 lb. per square inch. By the first meiting and 
prolonged fusion this is raised to 20,000 1b., and at the next 
to 30,000lb. The third fusion often gives 35,000 Ib., 
and sometimes a strength ranging from 40,0001lb. to 
46,000 lb. In one case the mean tensile strength 
of samples cut from 14 pigs was 12,693 lb., while 
that of samples from 27 guns cast from the same pigs and 
others of the same quality was 35,294 1b. The iron is melted 
in an air furnace and is partly decarbonised, the specific 
gravity being increased also from 6-9 tonearly or quite 7-4. 

The strongest iron may, however, make a weak casting 
unless the cooling goes on alike throughout. ‘Ihe 
Americans have learned to east their guns upon a principle 
which they were long ago compelled to adopt in casting 
railway carriage wheels, for only cast iron wheels with 
chilled wearing surfaces are used under railway carriages in 
the States. Unless the boss cooled at the same rate as the 
rim, the wheel was strained and could not easily be cast ina 
single casting without breaking sometimes by itsown internal 
strain. One mode adopted was to obtain a draught of air 
down through the boss of the wheel as soon as it was cast. 
Afterwards, water was tried; and in casting a heavy gun 
upon a core water would be necessary to carry off the heat 
fast enough. Another mode of uniformly cooling wheels, 
and it might answer for guns, is to place the casting as 
soon as it is set in a firebrick furnace previously heated to 
a very high heat, and which is immediately closed herme- 
tically, leaving the wheel to cool in about three days. A 
heavy gun would perhaps take as many weeks, but if the 
treatment served as well in one case as the other, the gun 
would be left absolutely without strain. This and good 
iron would appear to be all that is required to produce a 
cast iron gun of immense strength. 
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manufacture and construction of gate posts, and to poles and posts 
used for telegraph and signal purposes, and for stretching telegraph 
wires.” 

oe Tuomas SaiTru, Wolverhampton, Staffordshire, ‘‘ An improved wagon 
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2195. CHARLES Henry ADAmers, Birmingham, “Improvements in the manu- 
facture of lids or covers for certain articles of hollow ware.”—Petitions 
recorded 5th September, 1863. 

2197. FRedERicK MiLLs, THomas Boots, and THomas CuxGe, Heywood, 
Lanca-hire, “ Improvements in machinery for preparing and spinning 
cotton and other fibrous substances.” 

2199. NATHAN SINGLETON, Manchester, ‘‘Certain improvements in machi- 
nery or apparatus for cutting hay, straw, or other similar agricultural 
produce.”—A communication from Heinrich Pollack, Hamburg. 

2201. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improved appa- 
ratus fur directing motion in right lines."—A communication from 
Andrew Buchanan, Jersey, and William Alexander Righter, Newark, 
New Jersey, U.8.— Petitions recorded 7th September, 1863. 

2203. Lupwig Monp, Appleion-in-Widness, Lancashire, “‘ Improvements in 
obtaining sulphur and sulphurous acid from aikali waste.” 

22u5. Joun Crowery Lort, Clyro, near Hay, Radnorshire, ‘‘ Improved ap- 
paratus for turning over the leaves of music.” 

2208. THOMAS HENRY Baker and GgurGe Friend, Tunbridge, Kent, ‘* Im- 
provements in treating excr:mentitivous and sewage matters, aud in the 
means or apparatus employed therein.” 

2209. RicHARD ARCHIBALD BRvoMAN, Fieet-street, London, “ Improvements 
iu machimes for working and preparing skins.”—A communicatioa from 
André Adler, Paris.—Petivions reco- ded bth September, 1863, 

2213. WALTER HENRY TUCKER, Southampton-street, Strand, London, ‘‘ Im- 
provements in the moues of propelling and steering vessels.” 

2217. WILLIAM GLYDON, jun., Birmingham, ‘‘ Improvements in apparatus 
and 'y for the p facture of metallic tubes and hollow cylinders, 
part of which improvements may also be applied to the casting of other 
hollow bodies.” 

2219. WiLuLIAM EpWARD Gepae, Wellington-street, Strand, London, “ Im- 
provements in paving roads or ways.”—A communication from Louis 
Victor fortin, Paris. 

2221. JouN Ropinsoy, Batley, Yorkshire, ‘‘ Improvements in steam boiler 
and other furnaces.” 

2223. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Middlesex, 
“ Tmprovements in apparatus for stopping botties, jars, and ether vessels, 
which improvements ure also applicable tor stoppiug the muzzles of fire- 
urms,” 

2225. WILLIAM HUTCHINSON, Salford, Lancashire, “‘ Improvements in steam 
engines.’ 

2227. Jacob Maaas, Bartlet-street, Bath, Somersetshire, ‘An improved 
construction of fountain pen."—Petitions recorded 9th September, 1863, 
2231. WILLIAM WELLINGTON GReENER, Birmingham, “ luprovements in 

breech-loading fire-arms.” 

2232. HOLMES WaichT and Joun WitLiaM Wrieut, Freedom Mills, Mor- 
ton, near Bingley, and WiuLIam CLouéu, Keighley, Yorkshire, * lmprove- 
ments in g.aziug and roliing press papers, pasveboard, and other paper 
es to be glazed or roiled, and in the means or apparatus employed 

erein.” 

2233. MatTHEW ANDREW Muir and James McIuwuaM, Glasgow, Lanark- 
shire, N.B., *‘ Improvements in machinery or apparatus for winding yarns 
or thread.” 

2234. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
purification and disinfection of hydro-carburets, and especialiy of oils 
produced by the distiliation of coai schist and bogiead.”—A communica- 
tion from Jean Engéne D’Arcet, Boulevart St. Martin, Paris. 

2235. JAMES HEYWOOD WHITEHEAD, Koyai George Mills, near Manchester, 
* {mprovements in the manufacture of felved fabrics.”—Petitions reco 
10th September, 1863. 

2236. JAMKS HARTSHORN and WituiaAM Repeats, Nottingham, ‘ Improve- 
— in the mauufacture of lace, andin means or apparatus employed 
therein.’ 

2237. WILLIAM TaYLor, Shiffoal, Shropshire, ‘‘ Improvements in the manu- 
— of iron rods, and in machinery to be employed in the said manu- 

facture. 

2238. Louis Desens, Rue de l’Ech‘quier, Paris, ‘An improved bath or 
bathing machine adapted for deep water.” 

2239. THOMAS JAMES SLOAN, Paris, ‘‘ Gertain improvements in braiding 
machines.” 

2240, JosepH Ruopes, Morley, near Leeds, Yorkshire, “An improvement 
in piecing machines.” 

2242. James Donsix, St. Petersburg, Russia, “‘ Improvements n the con- 
struction of railway and other carriages.” 

2243, James Denby Lee and JAMMs CRABTREE, Shipley, near Bradford, 
Yorkshire, “ improvements in looms for weaving.” 

2244. HENRY CHRICHLEY, Birmingham, ** Improvements in stove grates and 
kitchen ranges.” 

2245. MokitZ GERSTENHOFER, Freiberg, Saxony, ‘‘An improved con- 
struction of furuace for roasting pyrites.”—Petitions recorded 11th Sep- 
tember, 1863. 

2246, JAMES CRELLIN, Lime-street, Liverpool, “ Improvements in apparatus 
for governing and stopping the flow or passage of liquids.” 

2247. JAMES Kine, Giasgow, Lanarkshire, N.B., ‘‘ Improved means for 
assisting and regulating the process of fermentation.” 

2248. CHARLES EDWIN WALLIS, Millman-street, Bedford-row, Holborn, 
London, ** Improvements in revolving fire-arms.” 

2249, Esenezer Noau Greeory, Camberwell, Surrey, “*An improved 
method of uniting beits and lengths of wire gauze and other metal 
cloth. 

2250. WILLIAM CLARK, Chancery-lane, London, “ Improvements in revolv- 
ing fire-arms.”—A communication from Thomas Jefferson Vail, Hartford, 

Connecticut, U.S. 

2251. DoveLas SYMONDS SUTHERLAND, Great George-street, Westminster, 
** Improvements in blasting rocks and other materials.” 

2252. JOHN ADAMS WuiPrLs, Boston, Massachusetts, U.S., ‘‘ Improvements 
in apparatus for supporting photograph cameras."—Petitions reco’ 
12th September, 1363. 

2254. WiLLiaM Ross Hurtos, Glasgow, Lanarkshire, N.B., “An improved 
lubricating compound.” 

2255. THoMas Bet, Wishaw, Lanarkshire, N.B., “ Improvements in appa- 
ratus for distilling shale or other bituminous minerals.” 

2257. Gores Francis MILLin, Uxford, “Improved arrangements for faci- 
litating the qu.ck detachment of horses or draught animals from carriages 
or oe and for the application of brake-power with a view to prevent 
accidents.” ; 

2253. GzorGE WHITFIELD Bituines, New York, U.S., “An improved method 
of preparing the nbres of hemp, flax, and other vegetable materials for 





manufacturing purposes.” 
2259. W1LLIAM GassaGE, Widnes, Lancashire, “ Improvements in drying oF 
cumag certain vegetable productions,”— Petitions recorded 14th September, 
863. 
2260. CHARLES Bartcock, Wandsworth, Surrey, “Improvements in cigar 
lighters and fuzee matches, part of said improvements being 
also to vestas and matches, wax tapers, and candles.” 

261. GeoRGE HeWaLL, Old Kent-road, Surrey, ‘* Improvements in machi+ 
nery for stamping or obliterating and printing, especially applicable té 
post office purposes, parts of which improvements are applicable to ma- 
chines in which cams are employed. 

2262. WARREN THOMPSON, Rue Neuye des Martyres, Paris, ‘ lmprovements 
in electric telegraph apparatus.” 
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2963. Axprew Barctay, Kilmarnock, Ayrshire, N.B., “ Improvements 
in locomotives or other steam engines.”—Petitions recorded 15th September, 


1863. 
2267. Joun Cox, George Mills, Edinbargh, Midlothian, N.B.,‘* An improve- 
ment in swings.” 
2068. JamMES RauiLt, Minories, London, ‘‘ Improvements in liquid com- 
” 


2259. ALFRED Watson, King-street, London, ‘An improvement in 
‘ ” 


hin; 

2270. Simms Davuyatt, Sunderland, Durham, “ Improvements in the con- 
struction of apparatus for cooling liquids.” 
71. BeNsamMiN LatcurorD, Upper St. Martin’s-lane, London, ‘An improved 


spur.” 

2972 BernarD JAMES WeBbER, Newton Abbot, Devonshire, “* Improve- 
ments in threshing machines.” 

2273. Ropert TuHomson, Manchester, ‘‘An improved mixed fabric, and in 

, the application thereof to covering umbrellas and parasols.” 

2274. EpwarD Scott, Manchester, and Joun STAkKEY, Salford, Lancashire, 
“ Certain improvements in looms for weaving.” 

2275. Rosert Harkinetoy, Birmingham, ‘* Improvements in umbrellas 
and parasols, and in parts thereof.” 

2276. Joun MACLEAN TaTE, Bermondsey-wall, Bermondsey, Surrey, “‘ An 
improved method of hanging the lower topsail yards of ships and other 
sailing vessels.”—Petitions recorded 16th September, 1863. 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 


2320. Wi1LL1AM Exspon, Sandridge, Bourke, Victoria, “The construction of 

, Tail and road carriages and improved wheel tyres, and an improvement in 
railway crossings, adapting them to such carriages.”—Deposited and re- 
corded 21st September, 1:63. 





Erratum. 
2287. For “ McLaNrin” read “ McLaurin.” 





Patents on which the Stamp Duty of £50 has been Paid. 
2316. Josepu Henry Tuck, Great George-street, Westminster.—Dated 22nd 
September, 1860. 
2461, Tuomas Baryertt, Beverley, Yorkshire.—Dated 10th October, 1860. 


cating the spindles and other parts of machinery used in these and other 
operations.” 
1320. WitLiam CLark, Chancery-lane, London, “ Improvements in appa- 
ratus for ruling paper and other materials either alone or in combination 
with typographical or lithographical printing.”—A communication from 
— Tournier, Rue Méchain, Paris.— Petitions recorded 25th May, 


1863. 

1326. Freperick WittiAM Kitson and James Kitson, jun., Leeds, York- 
shire, “‘ Improvements in the manufacture of the tyres for railway wheels, 
and in the means of securing the tyres to the wheels.”—Petition recorded 
26th May, 1863. 

1328. ANTUINE PascaL HERNANDEZ and PierRE BELISAIRE Carspy, Bordeaux, 
France, “ Impr ts in the facture of soap.’—Petition recorded 
27th May, 1863. 

1338. Guorce Gork, Birmingham, ‘Improvements in gas burners and in 
gas furnaces,” 

1340. Henry Cartwricnt, Dean, Broseley, Shropshire, “ Improvements in 
apparatus for steering vessels,”” 

1341. Cnares F, Baxter, Boston, Suffolk, Massachusetts, U.S., “ A new 
and useful hollow elastic stopper for bottles, jugs, and other similar 
vessels.” — Petitions recorded 28th May, 1863. 

a ALFRED ABaAbIE, Fécamp, France, ‘‘ Improvements in railway 

rakes.” 

1352. George Henry Pierce, Plymouth, Devonshire, ‘ Improved apparatus 
for heating buildings by means of hot water.”—Petitions recorded 29th 
May, 1863. 

1379. Etienne Josern JARRY, Boulevart St. Martin, Paris, ‘ Im- 
provements in machinery t» be worked by steam or other power for 
clearing and ploughing land.”—Petition recorded znd June, 1863. 

1384. Joun Travis. Luzley Brook, Koyton, Lancashire, * An improved 
method of preventing the incrustation of earthy matter in steam boilers, 
— generators, aud fuel economisers.”— Petition recorded 3rd June, 
1863. 

1405. WittiaM CuaRK, Chancery-lane, London, “Improvements in the 
distillation and separation of hy drocarburets and their derivatives, and in 
apparatuses for the same.”—A communication from Jean Théodore 
Coupier, Boulevart St. Martin, Paris.— Petition recorded 5th June, 1863. 

1502, FRaNcis STANTON WILLIAMS, Bo-ton, Suffolk, Massachusetts, U.S., 
“An apparatus for shaping plastic materials and hot but not melted 
metals by means of pressure, percussion, or rolling.”—A communica- 
= from Elbridge Wheeler, Marlborough, Middlesex, Massachusetts, 





1503. WILLIAM MANWARING, Ban'ury, ‘‘ Improvements in harvesting 
hi "— Petitions recorded li th June, 1863. 





2322. Joun Henry Jounson, Lincoin’s-inn-fields, Londun.—A 
tion.—Dated 24th September, 1:60. 

2825. CarL Kinv, George-grove, Holloway, Middlesex.—Dated 25th Sep- 
tember, 1860. 

2335. WALMSLEY HarGREAVES, Crawshay Booth, near Rawtenstall, Lanca- 
shire —Dated 26th September, 1860. 

2340. JoSEPH Mc\'rosssN, Glasgow, Lanarkshire, N.B.—A communication. 
—Dated 26th September, 180. 

2348. Moritz Jacosy and Joseru Stones, Nottingham. —Dated 27th Sep- 
tember, 1860. 

2363. ARTHUR WARNER, Threadneedie-street, London.—Dated 29th Sep- 
tember 1-60. 

2386. JAMES Leg Norton, Belle Sauvage yard, London.—Dated 2nd October, 
1860 

2338. Faieperce Witaetm Dagune, Swansea, Glamorganshire.—Dated 
26th September, 1860. 

2351. WituiaM ARENA Martin and James Purpir, Old Barge House 
Wharf, Upper Ground-street, Surrey.— Dated 28th September, 1560. 

2.52. AUGUSTUS FRrDERICK SHEPPAKD, Moorgate-strect, London.—A com- 
munication —Datcd 28th Seprember, inc 0. 

2357. JOHN ALEXANDER CALLANDER, Springfield Hou-e, near Ryde, Isle of 
Wight.—D.ted 2sth September 18v0. 

2364. TuumMaS RuBINSON, St. Helen's, Lancashire.—Dated 29th September, 
1810. 


Patents on which the Stamp Duty of £100 has been Paid. 
2349 WittiamM Marriotr and Davip Sua@pen, Huddersfield, Yorkshire. — 
Dated 7th October, 1856. 
2265. Davip Law and Joun INnouis, Glasgow, Lanarkshire, N.B.—Dated 
27th september, 1856. 
2267. FREDERICK RansoME, Ipswich, Suffolk.—Dated 27th September, 


1856. ' 
2293. Joun DavaLisu, Great Malvern, Worcestershire.— Dated 1st October, 
1856. 





Notices to Proceed. 

1220. BenJsamin Sutuito and Davip Moor, High-street, Kingston-upon- 
Hull, ** linprovements in gencrating heat and motive power.” 

1227. Joseru Papin, CHARLES Lintz, and Leon Lavacuertt, Rue Feydau, 
Par's, ‘* improvements in the manufacture of boots and shoes.” — Petitions 
recorded 15th May, 1863. 

1228. RicuakD WADDINGTON, WILLIAM WADDINGTON, and THomAsS WADDING- 
TON, Thournton-i0ad, Bradforu, Yorkshire, “ Improvemenis in combs for 
combing wool by machinery.” 

1229. BenJamMiIn Browne, King William-street, London, “ Improvements in 
the manufacture of elastic material.”—A communication from Gustave 
Mayer, Kue des Tourne les, Paris. 

1232. FRepeRIcCK Maun BuRNS, Chorlton-upon-Medlock, Lancashire, ** Im- 
provemen's in preventing the fouling of the bottoms and sides of ships 
aud vessels, particularly appiicable to ships and vessels constructed of or 
Sheathed with iron.” 

1286 «~Wituiam Wuirrts, Earl Shilton, Leicestershire, “ Improvements in 
machinery or appwratus for the manufacture of looped fabrics.” 

1237. Tuomas Cox Stretton, Old Basford, Nottinghamshire, “ Improve- 
ments in machinery or apparatus employed in thedressing of lace or other 
fabrics.” — Petitions recorded 16th May, 186%. 

1240. ELEAZAR CHRISTMAS, Watford, Herefordshire, “Improvements in 
carriages for commou roads,.”” 

1243. ALFRED HEaTHER, Devonshire House, and Joun Reprern, Cum- 
berland-road, Southsea, Hants, *‘ Improvements in the construction of 
steam boilers for ma: ine, locomotive, and stationary engines.”— Petitions 
recorded 18th May, 1863. 

1249. STRPHEN Ruoves, Farnworth, near Bolton, Lancashire, ‘‘ Im- 
provements in machinery for twisting and doubling cotton, hemp, 
flax, and other like fibrous materials.”—Petilion recorded 19th May, 

863. 


1261. Henry Wren and JouN Hopkinson, London-road Ironworks, Man- 
chester, “‘ In provements in the constructi -n of self-lubricating bearings 
for shafts and uxles.”—Petition recorded 20th May, 1863. 

1271. James Steart, St. James-road, Bermond-ey, Surrey, ‘ Extracting 
the fibre from zostera marina and other aquatic vegetable produc- 
tions.” 

1278, Epwarp Sonstabt, Loughborough, Leicestershire, ‘‘ Improvements in 
the manufacture and purification of the metal magnesium.” 

1280. JoskpH GoopMAN, Blackfriars-road, Surrey, ‘* Improvements in velo- 
cipedes, and in the construciion of wheels for the same and other 
carriages,”—Petrtions recorded 21st May, 1s63. 

1282, WILLIAM SNELL, Clement’s-inn, London, ‘‘ Improvements in butt 
— communication from Wiliam Henry Hayes, New York, 

1284. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, 
“Improvements in ordnance.” 

1286. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, 
“‘A new method of rifling guns and of forming projectiles to correspond 
therewith.” 

1290. James Hicerns and Tuomas ScnorieLp Waitwortn, Salford, Lan- 
cashire, “* Imp ts in hinery or apparatus for roving, spinning, 
and doubling cotton and other fibrous materials.”— Petitions recorded 22nd 





‘ay, 1863. 
1292. Joun Srurezon, Leeds, Yorkshire, “Improvements in steam 
mers,” 


125. Wittisam Cormack, Manchester, “‘Improvements in the distilla- 
tion of coal tar, tar oil, resin, resin oils, ail hydrocarbons, petroleum, 
or other mineral or vegetable oils and spirits derived therefrom.” 

1296. SamusL Eean Rosser, Northumberiand-street, Strand, London, and 
Josiah Ge RGE JENNINGS, Palace-road, Lambeth, Surrey, “ Improve- 
ments in chimneys, fire-places, stoves, and flues for warming and venti- 
lating apartments.” 

1297. JoHN SvoLomon BickForD and Gzorct Smitu, Tuckingmill, Cam- 
borne, Cornwall, “A certain new manufacture for firing explosive 
comp unds.” 

1303. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘ Improve- 
ments in safety garments.”—A communication from André Sélingue, 
Havre, France. 

1305. Georce Situ, Fenchurch-street, London, “ Improvements in lamps 
for burning hydrocarbon oils."—A communication from Louis Martin, 
Paris.— Petitions recorded 23rd May, 1863. 

1306. James Hesrorp, Cunliffe-street Works, Bolton, Lancashire, “ Im- 
Pp nts in hinery and apparatus for stretching and drying cotton 
and other fibrous materials.” 

1207. WittiaM Muir, Britannia Works, Manchester, “ 
in machinery for cutting sugar, and for assorting the lumps when cut.” 
1315. Joun Hiniiar, Cheapside, London, “ lmprovements in the construc- 
tion of the frames, sashes, shutters, blinds, and ventiiators for windows or 
other openings, part of which improvements are also applicable to other 

constructive purposes.” 

1318. Martyn Joun Ropents, Pendarren, near Crickhowell, Brecknock- 
shire, “‘ Improvements in means of, and apparatus for, spinning, twisting, 
and doubling wool, cotton, and other fibrous substances, and in lubri- 
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2056. CuarL¥s GrorGe WiLson, Blackheath, Kent, “Improvements in 
machinery for pressing cotton, and for crushing and pressing other sub- 
stances, the said machinery being adaptable for locomotion on railways or 
on common roads."— Petition recorded 18th August, 1863. 

2116. FRANcis PRAGST, Manchester, * Certain improvements in steam 
engines, and in the mode of utilising steam.”— Petition recorded 27th 
August, 1563. 

2148. Grorce Bespineton and JonatTHaN Ropert Hampson, Manchester, 
* Certain improvements in means to be emploved for securing the ends 
of bands in packing ‘ bale goods,’ and in machinery for manufacturing 
‘rivets’ to Le employed for the purpose, and also in apparatus for form- 
ing apertures in the aforesaid bands or hoops.”—Petition recorded 3\s¢ 
August, 1863. 

2217. WituiAmM Giypon, jun., Birmingham, “ Improvements in apparatus 
and mactunery for the manufacture of metalli: tubes and hollow cyiinders, 
part of which improvements may also be applied to the casting of other 
hollow bodivs.” 

2228. Natuan THompson, Abbry-gardens, St. John’s Wood, Middlesex, 
* Tmprovements in apparatus for stopping bottles, jars, and other vessels, 
which improvements are al-o applicable t» stopping the muzzles of fire 
aruss,”— Petitions recorded 9th September, 1863. 

2239. THoMas JAMFS SLUAN, Par’s, ** Certain improvements in braiding 
ma hines.” Petition recorded 11th September, 1863. 

2273. Ropert " HoMsoN, Manchester, * An improved mixed fabric, and in 
the application thereof to covering umbrellas aud parasols.”— Petition 
recorded 16th September, 1863. 

2320. WitLtaM Exspon, Sandridge, Bourke, Victoria, “The construction of 
rail and road carriages and improved wheel tyres, and an improvementin 
railway crossings, adapting them vo such carriages.” —Petition recorded 21st 
Septendber, 1263, 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the Week ending 
26.h &- ptember, 1863. 

252, 1s. 19d. ; 357, 1s. 10d.; 861, 10d. ; 362, 10d. ; 363, 8d.; 364, 4d. ; 
865, 4d. ; 366, 10d. ; 367, 2s. 6d. ; 368, 6d. ; 369, 10d. ; 370, 8d. ; 371, 4d. ; 
872, 4d. ; 873, 4d.; 374, 10d. ; 375, 4d. ; 376, 8d. ; 377, 4d. ; 878, 8d. ; 379, 
4d. ; 380, 4d. ; 381, 4d. ; 382, +d, ; 383, 4d. ; 384, 4d. ; 385, 4d.; 386, td. ; 
887, 4d. ; 338, 8d. ; 389, Is. 2d. ; 300, Is. 4d.; 391, 10d.; 392, 1s.; 393, 
8d. ; 394, 10d. ; 395, 4d.; 3'6, 10d. ; 397, 4d.; 348, 4d.; 399, 4d.; 400, 
6d.; 401, 10d. ; 402, 10d. ; 43, 10d. ; 404, 4d. ; 405, 4d.; 406, 4d. ; 407, 
; 408, Is.; 409, 4d.; 410, Sd.; 411, 10d.; 412, 4d.; 415, 10d.; 4/4, 
; 415, 8d. ; 416, Sd.; 417, Is. 6d.; 418, 4d.; 419, 4d. ; 420, Sd. ; 421, 
3 422, 4d. ; 423, 8d.; 424, 1s. 4d. ; 425, 4d. ; 426, 10d.; 427, 4d.; 42s, 
> 429, 4d. ; 430, Sd. 5 431, 4d. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-otlice Order, made payable at the 
Post-otfice, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Utlice, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions aremade from A’stracts prepared expressly for 
Tus ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines. Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 
489. J. P. F. Daticny, Margaret-street, London, “ Steam engines.” — Dated 
2ist February, 1863. 

This invention consists in utilising the steam after it has produced its 
effects in the cylinders of steum engines, by passing it into and through 
condensing apparatus, consisting «f tubes surrounded by water alone, air 
alone, or by air and water, the air being forced in by a fan or blast, anu the 
water, when water is used, being allowed to trickle down the outside of the 
tubes in a case surrounding the same, which water rises, overflows, and 
enters a double casing, escapes therefrom, and is returned to the supply 
cistern. The steam, being more or less condensed, is forced by suitable 
pumps into the boiler directly, or through a coil in or round the casing of 
the boiler, whereby it becomes heated before entering the boiler. The con- 
densers consist of jacketted cylinders containing within them another 
casing, in which are tubes, into which tubes the waste steam from the 
cylinders is made to enter; or the patentee reverses the position of the 
steam and of the air and water, or air or water, that is to say, he causes the 
air and water, or air alone or water alone, to pass through tubes contained 
in a casing or cylinder, into which the steam to be condensed is admitted, 





Crass 2.—TRANSPORT. 


Including Railwrys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

499. J. Cray, Sparkhill, near Birmingham, ‘‘ Saddles."—Dated 24th Feb- 

ruary, 1863. 

This invention relates to the manufacture of those parts of saddles called 
the knee pads, thigh pads, and cantle rolls, as well as to the upper leathers 
of saddles generally. In the ordinary method of manufacturing saddles, 
pads or rolls of the required form are made of stuffing, secured by woollen 
cloth on the stout leather part of the saddle called the siell or under flaps 
and skirts, the outer leather being blocked and fastened on the said pads 
or rolls. In making the pads and rolls and the upper leather according to 
this invention, the patentee takes a pair of moulds having internally the 
figure which it is wished to give the upper leather, that is to say, havi 
the figure of the saddle with its projections. He wets the leather an 
places it upon the lower or convex mould, the wetted leather being held 
and compressed between the two moulds. The leather is allowed to become 
dry in the moulds, and when dry it is removed from the said moulds, and 
the hollow portions having the figures of pads or rolls are filled with 
stuffing. The said upper leather having the pads or rolls thus made in it is 
secured to the stout leather called the sheil, or under flap and skirt, in the 
usual manner. Were it is wi-hed to ornament the saddle by embossed or 
raised ornaments, they may be made at the same time, and in the same 
manner, as the rolls and pads, The whole of the upper leather, that is to 
say, that covering the flaps, skirt, and seat of the saddle, may be made, 
together with the required pads, rolis, and ornaments, from one piece of 
leather, or the parts may be made of two or more pieces, as in the ordiuary 
way, 
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Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
492. T. R. Harpina, Leeds, ** Machinery for carding and combing flax, wool, 
cotton, de.” —Dated 21st February, 1863. 
This invention relates to the application of drawing-off rollers or other 
similar apparatus to cylinders covered with teeth or other » 
for the purpose of drawing off and separating the longer and more val 
portion of the material under operation, both from that portion which is 
shorter in the fibre, and partakes more of the nature of noil, and also from 
all impurities and refuse. : 
496. H. Masters, Bristol, ** Spools, bobbins, rollers, 
ruary, 1803 
This invention cannot be described without reference to the drawings,— 
Not proceeded with. 





"——Dated 24th Feb- 





Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, &c. 


504. J. Le Burt, Bury St. Rlmunds, “ Machinery for dressing grains.” —Dated 
24th February, 1863. 

Tn place of employing flat screens the inventor constructs screens in such 
manner that every alternate wire of the screen may either be si 
while the other wires are moved to and fro, or may be moved in the opposite 
direction to them. By constructing screens in this manner the spaces 
bet ween the wires will not have to be kept clear by means of discs or other in- 
struments. When the screen is r of a set of ble wires and a set of 
stationary wires, the frame which carries the movable wires may be 
by rollers running on inclined rails, and the frame may have the to-and-fro 
motion imparted to it by a crank or otherwise. The inventor, however, 
prefers to carry the movable frame by means of upright springs of wood or 
other material, there being, by preference, two springs on each side of the 
frame. When both sets of wires have a to-and-fro motion im: to them, 
ove set being moved in one direction while the other set moves in a contrary 
direction, he prefers to carry the frames of each set of wires by springs, as 
just described, but they may be otherwise carried.—Not proceeded with. 








Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, gc. 


506. D. B. Cuatrenton, Chester, “ Brick-making machinery.”"—Dated 24th 
Fibruary, 1863. 

In carrying out this invention the inventor employs a shaft which, upon 
power being applied thereto, gives motion to a pinion, to a bevel pinion 
which acts on a spur wheel, and to another bevel wheel, thereby giving 
motion to another shaft with other bevel wheels, ahd to a screw piaced in 
a hopper or feeding tube, by which the clay placed therein will be forced 
into moulds arranged in a circular, or approximately circular, frame. The 
spur wheel aforesuid will likewise give motion to a crank or eccentric, and, 
by an endl: ss band or cord, to a pulley working the delivery bend or apron 
hereafter described, The crank acts on a lever carrying at its end a stam 
mould. The eccentric has a rod attached, terminat ng in a pawl working on 
the face of a pawl wheel, which gives motion to the Geer mould frame 
afuresaid. The hopper beicg filled with clay, and the machine being pat 
in motion, the screw is caused to force the clay into the moulds, the pawl 
acting on the pawl wheel moving the moulds ,artly round and telaaging © 
mould under the press or stamp, the stamp b: ing fo:ced into this monid 
anu moulding the brick; on its being withdrawn by the backward action 
of the crank the pawl moves the mould frame another part of a circle, the 
clay in the meanwhile having been forced into the next mould, the lever 
pressing the brick as before. The circular frame being forced round brings 
the loose bottom of the moulds to bear on the top of the eccentric keyed fast 
on the fixed shaft, and forces the lose bottom a portion of the way out, and 
the moulded brick with it, and so on until the brick falls on the endless 
band or apron prepared for that purpose, worked by the pulley which 
moves the brick, until it is taken from the band, After the brick is forced 
out of the mould the eccentric acts on a roller and forces the loose bottom 
back to its place, so that the mould can again be filled at the feeding tube 
or hopper.—Not proceeded with. 


636. W. H. Brown, Walham-green, “ Window frames.”—Dated 26th February, 
186: 


The object of this invention is to render windows—and especially the 
windows of railway carriages, cabs, and other vehicles—noiseless at all 
times, and, when clesed, dust and water ticht. For this purpose 
inventor constructs the window frames as follows :—When the outside edge 
of the sash is intended to siide—as in the case of the stiles of an ordinary 
sash window—he forms a groove along the outside edge, These grooves 
fit upon and slide along a beading of vulcanised india-rubber, or other 
suitable fabric, which beading is fixed into the corresponding inner face of 
the stile of the window frame. Where there is much friction between the 
groove and the beading he sometimes lines the grooves with pewter or 
other suitable metal. When the window shuts upon or against which the 
as in the case of a common sash window, he forms a similar groove along 
the edge or the face of the rail or stile, which shuts upon or against a 
corresponding beading fixed along the frame, upon or against which the 
window shuts.—Nol proceeded with, 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


481. J. Brown, Shegield, “ Armour plates.”—A communication. Dated 21st 
February, 1863. 

For the purposes of this invention plates of wrought iron are piled one 
on the other, having between them crushed or pulverised Franklinite 
Spiegel iron or simiiar metal. This pile is heated to a suitable degree to 
cause the Franklinite Spiegel iron or other metal to assume — 
melted state, and the wrought iron plates to be brought to about a welding 
heat, so that, when rolled or pressed, the parts of the pile will combine. 
The rolling is to be continued till the mass is reduced into a plate of any 
desired thickness. A series of such compound plates are piled one on the 
other, with pulverised Franklinite Spiegel iron or other like metal between 
them ; and this pile is to be heated and rolled, or pressed and reduced 
the desired thickness either for aa armour plate or for being agaia pil 
with other plates, as above explained. Fluxes may be used when fou 
desirable 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instr 
ments, Lamps, Manufactured Articles of Dress, dc. 
491. R. MAwTINDALE, Birmingham, “ Lamps and burners.” — Dated 2let 
February, 1863. 

This invention ists, First, of impr ts in the construction of oil, 
hydrocarbon, and other similar lamps, and burners used for other purposes 
than lamps, of the description in which a flat cotton can be employed to 
form a cylindrical wick by tie following means :—The tee alters the 
form of the wick case, which is usually a circular tube, and makes it either 
flat or semi-annular at its lower end, merging into a circular tube or 
cylinder above. An inner tube, around which the wick is arranged, reaches 
slightly below the shoulder of the outer tube or wick case, that is to A 
slightly below the point at which the flat or semi-annular portion m 
the circular part. This inner tube serves as a guide to the bpp kn 
causes it to assume a tubular form ; or, = the employment of a sai 
guide or funnel, he can insert these flat wicks at the top of the wick case, 
aud wind them down the tube into their ys position, The windi 
these wicks he effects by employing a thumb button and series of 
wheels and rollers, which serve to maintain the vertical position of the 
cotton ; or he can employ a cotton holder and cap worked up by means of a 
slide, or by a lever, or a series of wheels, as above described, for the pur- 
pose of raising the wick: or it may be done by means of a cap working up 
a slot or groove in the inside of the wick case. Sevondly, the invention 
consists of improvements applicable to gas as well as other descriptions of 
burners. He surrounds the burner with one or more air chambers or 
cones, each separated from the other by its own windguard, by which 
arrangement more perfect combustion is insured, and a smukeless or 
nearly keless flame is obtained. Thirdly, the invention consists of im- 
pr ts inapparatus to be employed in milling or ornamenting parts 
of lamps, which apparatus may also be applied to other similar uses. In 
place oF the chuck of an ordinary lathe, he inserts a block piece or holder 
to receive the stamped or shell work to be milled ; in front of this holder he 
fixes, upon a jointed arm in a rest, a lever rod, forked at one end to hold a 
revolving wheel or roller engraved with the ern or mill. The shell or 
stamped work being fixed upon the holder, the operator, by a motion of the 
lever rod, brings the milling roller into contact with the shell, and thus the 
pattern or willing is produced upon the shell. If a — er mill be 
required upon the interior of the sheil also, the hol 
engraved with a pattern. For solids, such as thumb buttons, screws, and 
other like articles, a very slight modification of the form of holder, or 
the use of clams, will allow of their being similarly or 
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THE ENGINEER. 





Ocr. 2, 1863. 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighti Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


517. F. A. Garry, Accrington, *‘ Printing and dyeing cotton, dc."—Dated 
25th February, 1863. 

This invention consists in producing a black colour, either in combination 
with other colours, or alone on cotton and other fabrics, in the following 
manner :— When the fabrics are i ded to be prepared with dant for 
dyeing, the patentee takes acetate of alumina (commonly called red liquor) 
at 10 deg. of Twaddle’s hyd , and dissolves in it eight ounces of bi- 
chromate of potash to every gallon of the acetate of alumina. Any other 
soluble chromate will answer the purpose, but he prefers to use the bi- 
chromate of potash. He then pads or otherwise impregnates the cotton or 
other fabrics with the said mixture of acetate of alumina and bict te of 
potash and dries them. They are then printed with a thickened solution of 
a salt of aniline, or other similar tar products. He finds the following pro- 
portions to answer best :—One gallon of water is thickened with one pound 
of starch, or other suitable thickening substance, and when cold he adds 
one pound of aniline, previously mixed with one pound and a quarter of 
muriatic acid of commerce, and one pound of water. Although he prefers 
to use muriatic acid, various other acids will answer the same purpose. 
After the fabrics have been printed, they are treated in the same way as 
mordanted fabrics which are intended to be dyed with madder, garancine, 
or other colouring matters, 














Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, gc. 


505. W. Hooper, Mitcham, Surrey, “ Insulating and protecting telegraphic 
and other wires and rods,."—Dated 24th February, 1863. 

When covering and protecting telegraphic and other wires and rods with 
india-rubber, or compounds of india rubber, the patentee obtains the tapes 
or narrow strips ty be employed by cutting a continuous sheet of india- 
rubber or compound of india-rubber from a block of the material caused to 
rotate in front of a knife, and afterwards he divides this sheet into tapes or 
narrow strips Dy a seriesof cutting edges, the interval between which is the 
width of tape required. He applies these tapes to the wire or rod usually 
by Ispping it around the same, as heretofore practised. India-rubber and 
sulphur (or @ substance having a similar action), combined by preference 
with tar or a | of the articles usually employed with india-rubber and 
sulphur, may be cut into tapes or narrow strips and applied as above 
described ; and he vulcanises the same by the well-known methods of 
vulcanising after the wires or rods are coated. He varnishes such sheets, 
tapes, or strips of india-rubber or india-rubber compound to keep them 
from adhering together, and also to prevent them taking up dust or dirt 
that may come in contact with them, or absorbing moisture from the 
atmosphere, Th's varnish may be composed of half a pound of shellac, 
halfa gallon of water, and two or three fluid ounces ofstrong liquid ammonia. 
When only one side of a sheet is varnished a small quantity of colouring 
matter is mixed with the varnish, to show on which side of the sheet or tape 
the varnish has been applied. Before coating the wires or rods with the 
tapes or strips, he submits the latter to a uniform temperature (he prefers 
about 60 deg. Fah.), to cool them in the summer, or to warm them in the 
winter, as the case may be, by which means when they are lapped on the 
wires or rods, or passed through discs to coat the same, they will work 
more accurately than heretofore when the tapes or strips have been applied 
without regard to temperature, which has given rise to unequal suppleness, 
and, as a consequence, eccentricity of the conductor. 

516. H Wipe, Manchester, “‘ Blectro-magnetic telegraphs."— Dated 25th 
February, 1863. 

This invention consists in improvements in the transmitting instruments 
described in the specification of letters patent granted to the present 
patentee on the 8th day of April, and on the 10th day of August, 1861, and 
numbered 858 and 1994 respectively. In the specifications of these patents 
transmitting instruments are shown and described in which the armature 
of a magneto-electric hine is hanically geared with a radial arm, 
which travels beneath a series of finger keys, any one of which being 
depressed arrests the motion of the radial arm, and also the motion of the 
armature with which it is hanically 1. In the present improve- 
ment the alternately inverted currents (or currents passing in opposite 
directions) generated during the continuous revolution of the armature of 
&® magnet.-electric machine are made to pass in one and the same direction 
by means of a commutator, or current charger of the ordinary construction, 
P aced on the armature or other axis connected with the ends of the wires 
in which the currents are generated. Tnese direct currents are then trans- 
ferred by means of wires to another commutator, by which the currents are 
again inverted previous to their passing into the telegraphic circuit. ‘This 
Jast-mentioned commutator is made to revolve more slowly than the other, 
so as to allow a greater number of the direct currents from the first- 
mentioned commutator to pass into the telegraphic circuit before the 
currents are again inverted. From the reaction which the more slowly 
moving commutator bears to the more quickly moving commutator of the 
mag lectric hi the p calls it a diff ial 3 
This differential commutator is fixed on the axis which carries the radial 
arm and index finger of the transmitting instrument, or other axis geared 
with it, end 1s so constructed as to invert the direct current from the other 
commutator as many times as there are letters or signs on the dial of the 
indicating instrument. 














CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


422. J. Il. HEYwoop and W. Vernon, Nottingham, * Packing bonnet fronts, 
&e."— Dated 16th February, 1863. ; 

This invention consists in constructing a spindle or spindles of any 
required size and shape, and composed of wood, paper, or other material, 
and of the requisite length of or for the articles to be packed, upon which 
spindle or spindles the inventors fix two or more pieces of perforated cork, 
india-rubber, or other material to form cushions, to which these articles are 
attached by tacks, pins, or hooks ; or they fix upon these spindles two or 
more collars of tin, paste-board, or other material, in which are punched 
any required number of slits or grooves, into which the goods to be packed 
are placed. And, further, to protect the articles from pressure in carriage, 
transit, or otherwise, they fix pieces of wood, wire, pasteboard, or other 
material, of different shapes at the ends, and at intervals on the spindles, 
and of such length that the ends protruue beyond the articles, and which 
also hold two or more longitudinal pieces of wood, pasteboard, or other 
material which will produce the goods lengthwise.—Not proceeded with. 


426. T. W. Saumon, Mile-end Old Town, “ Washing machines.”—Dated 
17th February, 1863. 

This invention consists in the combination of a movable box, to contain 
the clothes or articles to be washed, with a reciprocating frame, the relative 
motions of such box and frame in opposite directions being adapted to 
wash the clothes or other articles with increased rapidity. ‘The bottom of 
the box on which the clothes or other articles are placed is formed or fur- 
nished with a series of flutes or cross-bars, with Spaces between them, and 
the bottom of the reciprocating frame is also formed or furni hed with 
similar flutes or cross-bars, also with spaces between them, the clothes or 
other articles being placed between the two operating surfaces of the box 
and frame. The box rests on friction rollers mounted in a svationary 
frame, or is mounted on rollers running on such frame, and is worked to 
and fro by means of a lever having its fulcrum in fixed standards. The re- 
ciprocating frame is also connected to the said lever, and is suspended on 
two cross shafts or axes resting on the said fixed standards. By this 
combination of mechanism the required relative motions are imparted to 
both the box and the reciprocating frame by working the said lever. The 
reciprocating frame is adjusted, as to its distance from the bottom of the 

x, by raising or lowering the standards on which its cross shafts or axes 
rest, and fixing them at the required height. 

430, J. Gimson, Leicester, ‘Presses for punching or cutting out leather, £¢.” 
—Dated 17th February, 1-63, 

This invention relates to that description of presses in which knives or 
cutting tools with sharp edges, bent in any desired form, are used to cut 
out pieces of particular shapes, These cutting tools are usuaily made 
about 2in. deep, and two, three, four, or more tools ave frequently adapted 
to the same press simultaneously, in order to economise time and labour ; 
but as the knives or cutting iustruments, and also the under blocks, do not 
always wear away equally, great difficulty is experienced in using in the 
press at the same time several knives and blocks of different depths or 
thickness. The object of this invention 1s to obviate the inconvenience 
arising from using knives and under blocks of different depth or thickness, 
and to this end the patentee adapts to, or employs in combination with, 
the movable part of the press as many adjustable pressing surfaces as there 
are knives or cutting instruments, so that each pressing surface may be 
adjusted separately to suit the knife with which it is intended to be em- 

loyed. He prefers that this adjustment should be made by means of ad- 
usting or set — 80 that the pressing surfaces may be screwed up or 


wn, ry 

431. E. Davitur, Paris, “ Floating or life-preserving coats or garments."—A 
Fc a lith nag 1863. 

8 invention relates to a combination of parts, whereby a person unable 

to swim may be supported in the water above the armpits in a vertical 

possibility of sinking, even supposing he should endea- 





position, without 





vour to do so. These are two in number, and consist, First, of a tunic, 
having a skirt formed of two thicknesses of material, united together as 
hereinafter described, the intervening space being filled with from four to 
five pounds’ weight of cork cut up in small pieces. Secondly, of the ballast, 
varying in weight from two to eight pounds, which is placed on the 
legs, above the ankles. The tunic, or body and skirt, thus padded with 
cork, will support the body out of water. The ballast, being placed near 
the feet, keeps them down, and maintains the body in a vertical position, 
as in diving dresses, 





Tue Svez CanaL.—(From our Correspondent.)—On the applica- 
tion of M. de Lesseps, a commission has been appointed to examine 
the works executed at the Isthmus of Suez. This commission has 
embarked at Marseilles for Alexandria in the Neva, one of the fleet 
of the Messageries Impériales. The president of the commission is 
the Duc d’Albufera; and the other members of it are MM. Hanet- 
Clary, de Fourcy, Tostain, and Pascal, eugineers, and two captains 
in the imperial navy. 

Sincutar Accipent From Licutninc.—During a thunder-storm 
which passed over Canterbury on Thursday morning a very extra- 
ordinary incident occurred at the gate-keeper’s lodge on the level 
crossing of the South-Eastern Railway at St. Dunstan’s-street, 
Canterbury. The lightning appears to have been attracted by the 
telegraph wires, and the fluid passed down the wire which connects 
the telegraph with a dial plate at the keeper’s lodge, arranged to 
communicate to him the necessary instructions fur opening the 
gates on the approach of the trains. The man describes that he 
heard a tremendous report, and on looking he found that two holes 
were fused in the dial plate, and a small gaspipe close to it was 
severed and melting, while the gas was ignited and burning from 
the fused end, but there being only the residue of gas between the 
crossing and the adjacent station, where the meter is placed, and at 
which the gas had been as usual turned off the preceding night, the 
flame lasted but a few minutes. The telegraph communication was 
entirely suspended between Canterbury and all stations up the line 
for some time. 

Orpnance ExperiMeNts.—We are glad to find that the Admiralty 
is now bestirring itself in the matter of guns, and taking the course 
which we have long advocated, namely, that of testing heavy 
ordnance on board ship. ‘T'wo guns of 12 tons weight, and 10}in. 
bore, are to be sent immediately to the Excellent, one of them being 
rifled on the so-called shunt plan, and the other « smooth bore. 
The rifled gun will fire a projectile of 300 Ib. weight, and the smooth 
bore a round ball of 150 1b. ; the rifled gun will also fire a round ball, 
Sir W. Armstrong having in his later weapons aimed at using the 
smooth bore ammunition in the rifled gun. An Armstrong gun, 
which had failed to pass the “proof,” and was sent back to the 
Elswick Company, was fitted by them with a steel inner tube 
(instead of the ordinary coil tube, which had proved defective), and 
— submitted to the proof test. Under this ordeal the exterior 
of the gun began to show signs of weakness and separation of coils, 
but the steel tube stood; and the Ordnance Committee at once 
determined to continue the experiment, and discover the amount of 
strength given by the steel tube during the gradual separation of 
the outer portions of the gun. This trial has proceeded far enough to 
show the great strength of a tube of steel, and to indicate that, after 
the exterior of the gun has been stretched by proof charges, it 
is too late to re-tube them with steel.— Army and Navy Gazette. 

Openine or THE New Nationat Axt Training Spuoots at Sout 
Kensinoton.—The new buildings which will come into use on the 
5th of October are the first permanent buildings which have been 
— for the National Art Training Schools. The buildings 

eretofore occupied by the art classes have all been of a temporary 
kind. In the first instance, in 1837, when the School of Design 
was instituted, the classes were held in rooms on a second floor in 
Somerset House, once occupied by the Royal Academy, and 
now by the office for the registration of births, marriages, and 
deaths. Next the classes met, in 1852, in Marlborough House, 
where the Queen, at the intervention of HR.H. the Prince 
Consort, graciously permitted a training school for teachers 
for the schools of art throughout the country to be first 
established. Then in wooden buildings at South Kensington, to 
which place the training schools were removed in 1856. The 
present buildiags are of a plain brick, but substantial, fireproof 
character, and provide for all the special requirements of an art 
school which the experience of a quarter of a century has shown to 
be necessary, in respect of lighting by day and night, as well as 
ventilation, heating, &c. A distinct series of rooms has been pro- 
vided for male and female classes; those for males being on the 
second, and those for females on the first storey. In each series 
separate rooms are assigned for drawing, painting, and modelling, 
&c., and there is a lecture-room in common for the male and female 
classes. The entrances to the respective classes are in Exhibition- 
road. This series of buildings forms the north and west sides of the 
inner quadrangle of buildings, the plan of which was approved by 
the se'ect committee of the House of Commons in 1860. 

AaricutturaL Sream Enetnes—A recent fatal disaster to a 
portable agricultural engine at Clearsfield, Suffolk, has induced the 
agricultural society of that county to adopt a resolution under 
which the association recommends the appointment of a competent 
ergineer as inspector of such motors. The inspection is proposed to 
be made at least half yearly, at a certain fixed payment per engine 
for each examination, the charge to be paid, with the exception of a 
small annual grant from the funds of the association, by the owners 
of the engines. The inspector will be required to keep a registry of 
all engines inspected by him from time to time, with the name of 
the makers, the date or age of the engine, and the limited amount of 

ressure in pounds to the square inch upon the boiler, all of which 
is to be painted in large and legible Jetters upon the engine. The 
inspector is also to examine every engine driver as to his fitness, 
and if satisfied with him to give him a certificate which will enable 
him to wear a badge on his right arm, having a number upon it 
corresponding with the inspector's book. ‘This badge or distinction 
the driver is to be obliged to wear when at work with his engine. 
The inspector is also once a year to make outaschedule of all engines 
examined by him, with a report upon their condition, together with 
any suggestion which may occur to him in the course of his inspection. 
A committee of the association, comprising the Earl of Stradbroke, 
Major Parker, M.P., Sir E. C, Kerrison, M.P., &c., has been 
appointed to obtain such jnformation as may seem necessary for 
carry this object into effect, and is to report the result of their 
inquiries in three weeks. Meanwhile a subscription list has been 
opened to defray incidental expenses. 

Pia Inon.—The computed make of pig iron in England and Wales 
last year was 2,863,469 tons, against 2,763,390 tons in 1861, 
2,889,752 tons in 1860, 2.752,354 tons in 1859, 2,530,564 tous in 
1858, 2,740,387 tons in 1857, 2,705,877 tons in 1856, 2,390,650 tons 
in 1855, and 2,273,243 tons in 1854. The make in Scotland last 
year was computed at 1,080,000 tons, against 1,040,000 tons in 1861, 
1,000,000 tons in 1860, 960,000 tons in 1859, 990,000 tons in 1858, 
910,000 tons in 1857, 820,000 tons in 1856, 822,000 tons in 1855, and 
775,000 tons in 1854. The total make for the United Kingdom 
consequently advanced from 3,048,243 tons in 1854 to 3,943,469 tons 
in 1862. The number of furnacesin blast last year was 556, against 
568 in 1861, 589 in 1860, 603 in 1859, 617 in 1858, 626 in 1857, 621 
in 1%56,590 in 1855, and 554 in 1854. A large increase has thus 
taken place in the production, without a corresponding augmenta- 
tion in the number of furnaces, the make of each having much 
increased. The average price lest year was 53s. per ton, against 
49s. 3d. per ton in 1861, 53s. 6d. per ton in 1860, 51s. 10d. per ton 
in 1859, 54s. 5d.per ton in 1858, 69s. 2d. per ton in 1857, 72s. 6d. per 
ton in 1856, 70s. 9d. per ton in 1855, and 793. 9d. per ton in 1854. 
Of the 556 furnaces in blast last year, 436 were in England and 
Wales and 120 in Scotland. Of the 436 in blast in England, North- 
umberland, Durham, and the West Riding of Yorkshire contributed 
67; the West Riding of Yorkshire, 26 ; Derbyshire, 32; Lancashire 
and Cumberland, 18; North Staffordshire, 23; South Staffordshire 
and Worcestershire,107 ; Shropshire, 23 ; Gloucestershire, 5 ; Somerset 
and Wilts, 2; Northamptonshire, 2 ; Denbighshire and Flintshire, 5; 
Glamorganshire, 68 ; Brecknockshire, 9; Caermarthenshire, 1; and 
Monmouthshire, 47, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


On CHANGE IN BirMINGHAM AND WoLveRHAMPTON: Ironmasters in 
Good Spirits: Demand Keeping up: Prices Firm—Pia Iron: Ad- 
vaneing Prices: Lurge Sales—Tne Waces Question: Further Rise 
to Miners and Furnacemen—Tue Puppiers’ ComBinaTion: Its 
Success—Tue Coat Trape: Good Demand—Mine Accipents— 
Commitra or AN [RONMASTER FOR REcEIvING STOLEN LRON—GENERAL 
Trapes : Slightly Increased Depression—Tue Nattmakers’ Strike: 
The Men Successful—Fire at A BrrmincuHamM Manuractory—Trabe 
Bankauptcies—MEETING OF THE BirmincHamM CHAMBER OF Com- 
MERCE — ProposeD IRoNFOUNDERS’ ASSOCIATION — EnGuisH IRon- 
MASTERS AND AMERICAN SuHIPBUILDERS— THe New Srourseiper 
Ramway — Boarp or Trape Returns vor Aveust: Increased 
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To-vay (Thursday) in Birmingham, and yesterday in Wolver- 
hampton, thers was a very numerous attendance of gentlemen 
connected with the iron trade. The reports were to the effect that 
the demand for finished iron keeps good, and there was a growing 
conviction that the present very satisfactory state of things will ba 
continued. The makers of pig iron report that they have all sold 
their make for some time to come, and most descriptions have, 
within the past few days, been advanced to the extent of 5s. per ton. 
The Cleater and Workington Companies’ pigs respectively are now 
quoted at 76s. per ton. At that price, however, the agents will only 
take orders to a limited extent. If they would accept the prices of 
last week they might do a very large business. It is understood 
that Messrs. Schneider and Hannay have orders on their books to 
the extent of 70,000 tons. The mine pigs of this district are now 
quoted at £4. and atthe beginning of the week large sales were 
made at £3 17s. 6d. 

This rise will be continued so long as the wages keep up to the 
height which it is clear they are about to reach. On Wednesday 
the owners of mines in the Wolverhampton or thiu-coal district 
assembled to consider the propriety of advancing the wages of the 
miners and the blast-furnacemen of that district, consequent upon 
the rise of a pound a ton in finished iron determined upon at the 
Preliminary Meeting last week. It has resolved that next Saturday 
night notice should be given to the men for a rise to commence in a 
fortnight of 3d. a day for miners and for a proportionate advance 
upon the wages of the furnacemen. This rise will make for the men 
in the thin-coal district a total rise since the termination of the 
puddlers’ strike of 6d. a day, and for the furnacemen a proportionate 
benefit, The employers in the Dudley or thick coal district have 
been called together, and before this article appears in print they, 
too, will have decided to give the men another advance to the extent 
of, the colliers 6d. a day, the stone-getters 3d. a day, and the furnace- 
men in the same proportion. This, added to the rise given when 
the price of finished iron was put up 10s. a ton, will make an 
advance in wages in favour of the colliers in the Dudley district of 1s. 
a day, of the stone«getters 6d., and of the furnacemen, in a corre- 
sponding amount. 

The demand for coal west of Dudley is such that great difficulty 
is found in meeting it. Thick coal, heather coal, brooch coal, and in 
fact all kinds of coal, meet with a ready sale, White ironstone, 
gubbin, and blue flats are advancing in price. 

At an inquest recently held at Tunstall, upon the body of Henry 
Booth, a collier, employed at the Stonetrough Colliery of 
Messrs. Williamson, it was shown that a few days before he had 
been knocked down and severely injured by a wagon which ran 
down the dip at such a speed that the man in charge was powerless 
to check its progress. 

On Monday last, while a miner at the Tividale Colliery, Dudley, 
was engaged in the operation of blasting, the explosion took place 
sooner than had been expected, and the poor fellow was blown trom 
the ladder upon which he was standing, and was wounded in several 
places, and seriously injured about the eyes. 

The growth of combination among the operative and artisan 
classes of the kingdom has just been evidenced by a document 
issued by the committee who directed the proceedings of the recent 
strike of puddlers in the South Staffordshire and Kast Worcester- 
shire district. The fact, too, that all the different descriptions of 
Staffordshire iron now command in the market £1 10s. per ton more 
than they did before the strike, shows how powerful an effect these 
combinations have upon the trade of the country. The document 
referred to details the several weekly amounts that were contributed 
during the twenty-one weeks which the strike lasted. The sums 
range from £15 to £339, exclusive of some five weeks’ subscriptions 
from flint glass makers, ranging from £5 to £55. Inclusive of £143 
from the glass makers, the puddlers, during the twenty-one weeks, 
received a grand total of £3,679. At the commencement of the 
strike 409 men were out, and seven works wereat a standstill, and the 
dividend was at the rate of 74d. per head per week. Subsequently 
the number of men increased to 815, and the works standing to 
18, whilst the dividend rose to 8s. per head per week. Sinco 
the strike the men obtained a rise of 2s. a day wages, 
and they have now got a “permanent union.” We subjoin 
a portion of the letter of the secretary of the committee which 
conducted the strike, in order to show the tone of feeling 
amongst the operatives, and not because we necessarily approve of 
it. It runs as follows:—“ Central Committee Room, Castle Inn, 
Brierley-hill, September 23, 1863.—Fellow Workmen and Friends : 
The object of the committee in bringing before you this summary 
sheet is to inform you of the whole amount of subscriptions re- 
ceived throughout the important struggle of labour against capital, 
and also to return the unfeigned gratitude of all those that have been 
involved in the affair for your unbounded sympathy and pecuniary 
assistance, which has alleviated the distress, poverty, and anxiety 
prevalent on strikes of great magnitude, similar to the one just 
amicably terminated, and towards which your liberality aud kinduess 
hava been evinced by the handsome sums of money you have sent 
us weekly. ‘I'he fortitude and patience which the heroic-minded 
men have displayed for twenty weeks, to obtain what was just 
(one shilling per ton advance), is worthy of allcommendation. They 
are quite aware that it entirely rested on your benevolence whether 
they succeeded or failed in this attempt, and their hopes have been 
realised, and their efforts crowned witb success, through the means 
afforded by your generous assistance. They again, therefore, return 
their heartfelt gratitude to you, hoping the future will find them 
with a permanent union, to cement workmen together to resist 
oppression, and obtain a fair remuneration for their labour.” 

The ironfounder, Joseph Whitehouse, of Tipton, who, it will be 
remembered, was last week committed for trial on a charge of felo- 
niously receiving 20 tons of iron, the property of the Birmingham 
Bauking Company, was, on Wednesday, again brought before the 
Wolverhampton magistrates, charged with receiving 20 tons of pig 
iron from a boatman in the employ of the New British Iron Com- 

ny. ‘The prisoner asserted that he gave the boatman £65 for the 
iron, and produced a receipt purporting to have been given by the 
boatman for that amount. Mr. Spooner, however, the stipendiary 
magistrate, said that the receipt was a “ fraud on the face of it, and 
the boatman deposed that he only received £30 for it. The bench 
refused to take bail. The boatman, who pleaded guilty to the 
charge of having stolen the irou, was summarily convicted, and 
sentenced to six months’ imprisonment, but was then called into 
the witness box to give evidence against Whitehouse, the alleged 
felonious receiver. . 

As we have prognosticated, the general manufacturing trades of 
the district are a shade duller than they were last week. The 
demand from South America and the West Indies is slack, but the 
Australian, Cape, and Continental trades continue steadily to 1m- 
prove. Some fair orders have arrived from Ireland, the result, 
probably, of a bountiful harvest and an excellent flax crop. At 
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Birmingham there has been a good sprinkling of orders given out 
on account of next quarter. In the gun trade there has been no 
improvement whatever; neither can any be expected. The Go- 
vernment is so well supplied that the establishment at Enfield has 
been reduced ; so that, unless a demand spring up from some other 
quarter, the prospects of the trade are gloomy indeed. In Wolver- 
hampton fair activity prevails. The tin-plate and cabinet lock- 
makers report a slight improvement, and there is a little more doing 
in the japan and hollow-ware trades. At Darlaston there is a 
tolerable demand for nuts, screws, coach-springs, &c.; but the gun- 
lock trade is in a state of prostration. The saddlers’ ironmongery 
trade of Walsall continues brisk, and there is some amount of activity 
in the other branches carried on in the town. From Wednesbury 
reports speak more favourably of the hinge and edge-tool —_ 
ments; and in respect of railway work the demand is good. There 
is not much improvement in the rat-trap trade of Wednesfield. 

Relative to the strike amongst certain sections of nailmakers of 
the district of which we write, we learn that almost without an 
exception the masters in the locality of Sedgley, Coseley, Upper 
Gornal, Lower Gornal, and the immediate neighbourhood, have 
signified their willingness to give the threepence advance, and that 
already orders have been given out at this rate. It is also stated 
that the masters of Oldswinford, the Lye Waste, Cradley, and the 
neighbourhood have consented to yield to the wishes of the hundreds 
and thousands of nailmakers of that district, and have returned to 
the old rate of wages. It is stated that the horsenail makers of 
Belper are, with few exceptions, on strike for the advance of which 
they had given notice. 

A serious fire touk place at the manufactory of a Birmingham gun- 
maker on Saturday last. Shortly after five o'clock on the morning 
of that day'the premises of Mr. W. L. Sargant, gun manufacturer, of 
Edmond-street, were seen enveloped in flames. An alarm was 
at once raised, and the meg | arrival of several fire engines resulted. 
For nearly half an hour a shortness of water made action impos- 
sible, and when at length a supply was obtained the building in 
which the fire had first broke out was almost wholly destroyed. By 
great efforts the fire was prevented from spreading to some adjacent 
shopping in which were deposited about 20,000 gun-stocks. The 
whole damage is estimated at £250. The property is insured. 

A case of some interest to those engaged in the military small- 
arms trade of Birmingham was heard in the London Bankruptcy 
Court on Wednesday week last. During the first sitting in the 
case of Pritchell, gun and rifle manufacturer, of Goodman’s-fields, 
the cause of bankruptcy was assigned to insufficient profits, and to 
the fact of the Government and Military Train having ceased to 
employ bankrupt and other manufacturers in the manufacture 
of guns. The debts were set down at £13,169. Among the chief 
creditors were Derriban. Birmingham, £3,860; Salter and Co., 
Westbromwich, £316; Whitworth and Co., Birmingham, £83 10s. 
Mr. Watts, sword cutler, of Birminghnm, was chosen assignee. 

On Tuesday last, at the Birmingham County Court, George 
Ronsell Meakin, casting-pot maker, of Edmond-street, came up on 
an adjournment for his order of discharge. He was opposed by a 
solicitor who, referring to the balance-sheet, stated that the bank- 
rupt had sworn that his debts were less than £300, whereas it now 
appeared that they amounted to £578 lls. ld. The bankrupt 
endeavoured to explain that the debts referred to had been omitted 
from the balance-sheet because they represented friendly loans; but 
the judge said that, even deducting these, the debts would amount to 
£367. The petition was dismissed. 

At the Birmingham County Court, on Tuesday last, S. Southall, 
coal merchant, of Lye Waste, a bankrupt, who bas been several 
times before the court, came up for his last examination and dis- 
charge. On examination, however, evidence of such palpably 
fraudulent trading was elicited, that the Commissioner at once or 
dered the petition to be dismissed. 

At the monthly meeting of the Council of the Birmingham 
Chamber of Commerce, held a few days since, Mr. J. 8. Wright 
was elected vice-president in the room of Mr. Geo. Dickson, whose 
term of office has expired. The vice-president and Messrs. S. S. 
Lloyd and A. Ryland were appointed the delegates to represent 
the Birmingham Chamber at the approaching Edinburgh meeting 
of the National Association for the Promotion of Social Science. 
The Council also determined to make an application to the Consuls- 
General of the most important countries in Europe and America for 
copies of the tariffs of the respective States which they represent in 
England. Should this application be successful, the facilities for 
obtaining correct information on the details of foreign tariffs will, 
of course, be largely increased. 

We notice that in some correspondence which has recently 
appeared in a Birmingham paper, a proposal is mooted for the 
establishment among the ironfounders of an association similar to 
the one among the ironmasters. “ After more than twenty years’ 
experience in the business,” remarked one of the writers, “ we 
regret to say that, as a general rule, there is in the trade generally a 
great want of unanimity with regard to the regulation of prices 
aud other matters.” This he thinks arises from the want of some 
association of the trade, to which all such matters could be referred; 
and he advances an opinion that if some of the leading members of 
the trade would start in tne matter, they would doubtless at once 
receive the support of most of tue ironfounders. 

_ We make the following extracts from the last letter of the New 
York correspondent of the Birmingham Journal :—“ The war appears 
to have been as influential as the tariff in stimulating the manufac- 
turing genius of this country (the United States) and the develop- 
ment of its industrial capacities. And it is in this aspect that the 
present tendency of American movements will be found most 
interesting to many of your readers, for it would be folly to disguise 
the fact that if nothing happens to impede American progress in 
this direction, foreign manufactures of all kind will soon disappear 
from this market. Youareof courseaware of theextraordi: ary 
activity prevailing in all the Government and private shipyards ; 
war vessels are being turned out with great rapidity, and although 
the iron ones hitherto put in commission have proved but sorry 
failures, success will, 1 suppose, come with experience, aud mean- 
time the attempts are developing new phases of the iron trade, 
Stimulating the construction of new works, and making the fortune 
of ironmasters and foundrymen generally. Two years ago there was 
not a place in this country—except the shop attached to the navy yard 
at Washington—where a large anchor or a heavy cable could be 
made; there are several places now. There was not then a 
forge at which armour plates could be manufactured; there are 
three or four forges now at which they are well made. I need not 
tell the ironmasters of your ‘neighbourhood by what means this 
rapid progress has been accomplished ; for they know, I presume, 
better than I do, that Americau agents are searching Evgland for its 
most skilful workmen, who are sent here freeof cost,and with promise 
of very high wages. It is thus that the Reading Forge, in Penn- 
sylvania, is enabled to turn out armour plates for the Dunderberg, 
one of the large iron-clad vessels now being built; but for the im- 
portation of English hands not one of these ships could be built in 
America, for there are no American forgemen worthy of the name; 


tunnel itself are finished, and the other works, as far as the land can 
be obtained, are progressing rapidly. 

The value of the British manufactures and produce exported 
during the month of August is stated in the Board of Trade accounts 
for that month, issued on Tuesday, tohave amounted to £14,088,814, 
being an increase of nearly half a million upon the exports of the 
preceding month, and about a million and a quarter upon the cor- 
responding month of last year. As compared with August, 1862, 
this increase has taken place chiefly in apparel and slops, haber- 
dashery and millinery, cotton and linen, and worsted goods; 
machinery, hardwares and cutlery, iron, copper, and seed oil. 
The arms trade continued depressed, the value of the exports being 
only £33,141 against £208,122 inthe corresponding month of last year. 
Cutlery shows an advance from £21,672 to £29,739; heavy hard- 
wares from £35,397, to £50,922, and light from £241,760 to £274,309. 
The increased exportation of cutlery was almost general, the 
markets that were exceptions being Spain, Cuba, and Canada. 
Heavy hardwares, such as tools, crauks, &c,, were taken in increased 
quantities by every country except the Hanse Towns, South Africa, 
and ©uba; and the light descriptions, such as German silver, 
pewter, and papier miché goods, by all except France, Russia, 
South Africa, the United States, and Buenos Ayres. The value of 
the steam engines exported was £109,693, against £131,377 last 
year, a great decline having taken place in the shipments to Spain, 
Australia, and Brazil; but other descriptions of machinery rose 
from £267,248 to £282,181, though the increase was confined to 
Belgium, Holland, the Hanse Towns, Russia, Spain, and India. 
The metallic exports were as follow:— 

Monta or Avaust, 

61. 862. 1863. 

Pig and puddied iron .. .. £87,598 ee £105,222 ee £106,093 
Bar, angle, bolt, and rodiron., 155,223 ee 186,385 ee 222,75 
Railway iron .. .. «+ «. 287,259 a 289,058 oe 394,979 
Iron wire ° ° 17,976 oe 28,482 ee 30,570 
Iron castings .. «+ «+ «. 62,128 ee 41,020 or 62,246 
Iron hoops, sheets, and boiler 

a we ws ae sb os MOE. oe 92,870 .. 169,354 
Wrought iron .. .. 2 -« 183,200 .. 195,180 .. 227,139 
Old iron .. se oo oe ce 1,948 oe 8,805 *. 

Steel, unwrought .. ee «. 64,182 oe 80,317 ee 74,354 
Copper, unwrought.. .. .. 51,064 ee 58,902 es 114,089 
Wrougnt copper & yellow metal 178,332 ee 201,120 ee 248,971 
Brass 2s cc cc cs ce ce «610,186 oe 18,863 es 21,016 
EAR 4c cc 00 ce ce ce 2,352 oe 80,109 ee 74,147 
Tin, unwrought.. .. «. «+. 34,509 ee 46,528 ee 38,709 
Tin plates .. .. «. «+ «2 59,228 oe 109,758 oe 101,522 
Zimc 4. oe oe co se of 9,294 ee 5,880 . 

Coal cindersand culm .. .. 338,050 oe $85,470 es 336, 666 

The slight falling off in pig and puddled iron was occasioned 
solely by a diminished export to France, the shipments to all 
other countries having increased. In bar and rod iron the increase 
was nearly general, the exceptions being France, Holland, and the 
United States. The same observation applies also to railway iron, 
the exports having increased in respect of every country in which 
railway operations are in progress, except France and Brazil. The 
icrease in castings extended to all the enumerated countries ; but 
in hoops, sheets, and boiler plates, there was a diminution of ex- 
ports to France, Holland, Prussia, and Canada. The bulk of the 
increase under this head was in the exports to Russia, India, 
Australia, and the United States. ‘I'he enormous increase in wrought 
iron extended to every country, except Spain and South Africa, 
The falling off in steel was limited to transactions with the 
United States. The enormous increase which took place in the 
exports of unwrought copper extended to all the enumerated 
countries, but was greatest in respect of France; while the exports 
of wrought copper and yellow metal increased in respect of every 
country except Holland, the Hanse ‘i'owns, and India. The falling 
off in lead is accounted for by the entire cessation of exports to the 
United States, which in the corresponding month of last year took 
nearly three fourths of the whole. ‘here was a diminished exporta- 
tion of tin to France, Russia, aud Turkey—the principal customers ; 
and in tin plates to France, Australia, and the United States. 
Under the head of plate, plated wares, jewellery, and watches, we 
find a decrease from £51,348 to £32,043. The other principal 
exports are those in which the Midlands have only a limited interest. 

‘The imports of metals were as under :— 

Mont or AvGusT 





1861. 1862, 1863. 
Copper .. se ve ce se ee ve CWE. 20,660 .. 24,080 .. 8,260 
Brom co ce « eo es tons 3,982 .. 6,918 .. 7,155 
Steel .. o 0c © + 08 os 377 oe 217 .«e 468 
GOR on <o «cs te 66 oe te we gpl UE Os 605 .. 2,931 
mE 40 0s cm @6 46 #0 40 44258 .. 1,812 .. 38,086 


‘in se 00 we. 00 40 20 vc. co CON GO «oc Ghee o SO 
The show of implements at the recent annual show of the Stafford- 
shire Agricultural Society was good. ‘The first five stands were 
occupied by Messrs. Richmond and Chandler, of Salford; Mr. 8. 
Warren, New Town Ironworks, Ledbury; Mr. W. Sawney, 
Beverley ; Messrs. ‘I’. and F. Radcliffe, Pendlebury; and Messrs. 
Ashby and Co., Stamford. Messrs. Radcliffe exhibited a chaff-cutter 
upon a new principle, which feeds and cuts alternately, by which 
arrangement the hay is not pressed against the back of the knife 
while cutting. Mrs. Dickenson, of Stafford, had the largest 
collection of implements upon tbe ground. It comprised 112 entries, 
and included most of the modern improvements by the best makers. 
One of the newest articles was Whittaker’s combined slicing, strip- 

ing, and pulping machine. Messrs. Hill and Smith, of Brierley 
fit Ironworks, exhibited all kinds of iron-wire fencing, gates, and 
cattle troughs. Messrs. Bayliss, Jones, and Bayliss, of Wolver- 
hampton, were large exhibitors of wire fencing, gates, hurdles, and 
other articles of the same description, for which they have received 
prizes at other shows. Messrs. F. Morton and Co., Liverpool, 
showed their cable strand fencing, with patent winding straining 
pillar, and a ber of or tal gates. They had also some 
well-executed models of a shooting lodge and a gardener’s or farm- 
bailift’s cottage in galvanised iron. Mr. J. Mellard, of Rugely, had 
a stand with 113 entries of implements; Messrs. G. Page and Co., 
of Bedford, showed their tile pipe and brickmaking machine, and 
other agricultural implements, and Messrs. Gower and Son, of 
Market Drayton, had a number of their improved corn drills and 
distributors. Mr. Jos. Addison, of Stafford, exhibited some of 
Howard's ploughs, and a set of harrows, which contain an improve- 
ment in the fastening of thetines, the invention of the exhibitor. Mr. 
J. Bruckshaw, of Oakley Mills, near Market Drayton, showed a 
traction steam-engine, a 6-horse power combined threshing machine, 
and patent corn elevator and aressing machine. A patent adjustable 
scythe, the principal feature in which was a convenient arrangement 
for regulating the implement for any cutting, and the handle of 
which was made of tubular iron, was shown by Messrs. Clarke and 
Son, of Brackley, Northamptonshire; and Messrs. Ball and Son, of 
Northampton, exhibited ploughs, scufflers, and an improved cart, 
with a convenient double-action front iron. Mr. G. Keay, of Oller- 
ton, near Market Drayton, showed cultivators and ploughs; Mr. G. 
Ball, of North Kenilworth, near Rugby, had ploughs and other 
implements; Mr. G. Wright, Uttoxeter, ploughs; and Mr. Bradford, 
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the work is too heavy for Americans, and besides, is not at all suitabl 
to the national taste. ‘The extension of the iron manufacture, and 
of the various articles of which iron is the sole or chief component 
part, may not be much felt in a lessened demand for English iron 
during the war; but, with the return of e, when the increased 
producing capacity of this country is entirely devoted to themanufac- 
ture of iron in the forms required in the arts of peace, I think the 
Staffordshire masters may bid a final adieu to the American market.” 
We are enabled to report officially that the contractor for the 
Stourbridge Railway bas completed the whole of the works, and 
that, with the exception of a small portion at Old Hill, a similar 
remark applies to the Cradley branch. The goods’ sidings at the 
Lye and Cradley Stations and at the Corngreaves Ironworks have 
n made, and sidings are put in for the Earl of Dudley, Messrs. 
Harrison and Co., Messrs. King, and Messrs. Harper and Moore. 
A double line for goods’ traffic is open as far as the Corngreaves 
Works, and the works on the Extension Railway are being 
vigorously pushed forward. The shafts and about 100 yards of the 





, Washing machines. Mr. W. 8. Underhill, of Newport, 
had a tine collection of implements of almust every description, 
including two of the newest portable steam engines upon the 
ground, a 6-horse power finished threshing machine, a 6-horse 
power double-blast threshing machine, and a 3-horse power thresh- 
ing machine. Mz. S. Corbett, of Wellington, was the exhibitor of a 
varied selection of agricultural implements; and Messrs. W. 
Massey and Co, of Newport, showed a patent self-acting machine 
feeder in operation. Mr. H. Denton, of Wolverhampton, and Mr. 
T. Bostock, of Burslem, bad a miscellaneous collection of imple- 
ments from the heaviest to the lightest descriptions, and adapted 
both for band and steam power. Mr. J. Burnes, of Shenstone, 
showed specimens of ploughs, pulpers, and harrows; Messrs. J. and 
F. Hancock, of Dudiey Port, a prize medal butter machine ; Messrs. 
Newton, Wilson, and C»o., London and Birmingham, sewing 
machines; and Mr. C. H. Lee, of Stafford, exhibited, for the first 
time in public, his newly-invented patent apparatus for opening and 
closing gates upon railway level crossings. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Liverroo: Mersey Docks and Harbour Board: New Steamer for 
the Pacific Steam Navigation Company—Furtuer Repvuction oF 
THE DisTRESs IN a pepe egg Corton: 
Future Prospects of Supply — State or Trane: Sheffield: Leeds 
— Borer aoe aT ‘Doxuemmp ; Inquest and Evidence — 
Haurax Water Suppty —Autecep Derecrs in Tae Construc- 
TION OF A Hypraviic Press: J ing Case—T action ENGINES 
ror Bavarta—NortHern Matters: Trade ofthe Tyne: Mr. Scott 
Russell and > W. A , The ep mre oe Sees 
Approachin, Meeting of the gricultu jociety : Sunder 
Gas ye. Aa Sir | W. Armstrong and his Employés—Scottann ; 
Greenock Harbour: Railway Progress: Mr. Bateman and the Loch 
Katrine Waterworks; Steam Shipbuilding at Greenock; A Time~ 
gun for Glasgow. 

To commence with Liverpool. The Mersey Docks and Harbour 
Board was occupied at its last sitting with a long discussion in refe- 
rence to accommodation for the steam trade—more particularly with 
regard to the Galway steamers and the Canada dock. Mr. Farnworth 
broke g#ound by observing that he understood, although it did not 
appear on the minutes, that it had been decided by the Docks and 
Quays Committee that a berth on the west side of the Canada Dock 
should be given up to the Galway steamers. As this was not in 
accordance with the honourable understanding entered into with the 
timber trade, he thought it right to ask if it was the case, because he 
was quite sure that when the timber trade was made aware of it a 
very strong protest would be sent in to the board. Mr. Darbyshire 
said that there was no other dock at present into which the Galway 
steamers could go, and it was only in case this dock was not taken 
up by the timber trade that they could gothere. The chairman said 
it was merely a temporary measure—one that could hardly be 
avoided. It would have been derogatory to the board had they not 
been able to find accommodation for a mail steamer. This was the 
only spot that could be fixed upon, and, as far as he knew, there was 
no inconvenience to the timber trade or any other trade. Mr. Brockle- 
bank said it appeared to him, as well as to Mr, Farnworth, that this 
was only the commencement of a gross encroachment on the privi- 
leges which the timber trade ought to enjoy, under the honourable 
understanding with the board, in the Canada dock. If the Galway 
boats came into that dock they would certainly not remove from the 
berth until they were loaded or discharged, and it was giving them 
a preferential interest in those berths. But this raised another ques- 
tion, and a very important one, namely, what were they to do for 
accommodation for these steamers? It was very remarkable that 
they had no memorials and no deputations from any public bodies 
before the board in the present year, to encourage the board to go to 
Parliament for further extension on the Liverpool side of the river. 
Therefore, as chairman of the special committee appointed to id 
the propriety of giving further accommodation on this side of the 
river, he felt himself in very considerable difficulty as to what course 
to pursue—whether to go to Parliament or not. From what the 
chairman had said on a previous occasion, he was in hopes that the 
large steam interest would have taken the question up, and have 
given the board some good grounds why they should proceed to 
Parliament next session. He felt most anxious that they should have 
some expression of opinion from the steam trade and other interests 
to enable the board to go with some degree of confidence to Parlia- 
ment, if they were to go to Parliament at all this session. It might 
be said that the board ought to take the initiative and foresee the 
necessary wants of the trade; but they were already making very 
large preparation on the other side of the river, which was now 
unused, and therefore, unless they had a very excessive amount of 
pressure put upon them for accommodation on this side, it was not 
desirable to go to Parliament for Liverpool works. Mr. Forwood 
thought that instead of waiting until a pressure was put upon them 
from without, they had sufficient intelligence to observe what was 
passing around them, to see what were the wants of the port at the 
present moment, and to form fair anticipations of what the trade of 
the port must require for the future. ‘The great steamship owners, 
who were already accommodated with the best berths in the port 
were not the gentlemen to put further pressure upon the board to 
construct additional steam docks. The parties who wanted accom- 
modation were rather the smaller steamship owners, and the larger 
owners were not likely to agitate in their behalf. Mr. Darbyshire 
hoped that if they had to go to Parliament at all the south end 
would be taken into consideration, and that they would go for a large 
measure and not for a small one. Mr. C. Turner, M.P., said if, when 
the board appeared before Parliament, the Steamship Owners’ Asso- 
ciation opposed their bill, there would be no alternative but for the 
board to withdraw it, which he thought would be a very unfortunate 
occurrence. With respect to the comparative merits of Liverpool 
and Birkenhead for the steam trade, he thought it was not a question 
of quay space or depth of water so much as of ch ls of i 
cation with other parts of Great Britain. Those channels, which 
made Liverpool so convenient a port, could not be opened at Birken- 
head for a good many years. r. Arnold said Mr. Turner ought to 
be aware that there were the same facilities for trade at Birkenhead 
as there were at Liverpool, the rates of carriage to all the manufac- 
turing districts being almost without exception as low as at Liver- 
pool. The day was fast approaching when some portion of the trade 
of the port must go to Birkenhead. Mr. Bushell regretted that they 
so frequently heard at that board, and from influential members of it, 
too, opinions adverse to a portion of the estate on which they were 
expending four or five, or perhaps more, millions of money. He 
thought it would be quite time enough when that property was opened 
to fair experience for the public to discover for themselves the dis- 
advantages which belonged to that portion of the estate. After 
further discussion the chairman said he had a growing conviction 
that not only the docks on this side but those at Birkenhead, and the 
extension they might propose to make at Birkenhead and north and 
south would all be wanted, but he did not see that they could with 
propriety go to Parliament unless they were fully supported by those 
who required the accommodation. The subject then dropped. 

The Chile, a fine iron steamer, built for the Pacific Steam Navi- 
gation Company, arrived on Friday in the Mersey from the Clyde. 
The vessel left the Cloch Light at five o'clock on the previous even- 
ing, and at twelve was off the Mull of Galloway; at two o'clock 
she reached the Point of Ayr, and passed the Bell Buoy at 7.7 ; 
accomplishing the distance of 200 miles, against a strong tide, in 
14h. 7in., or at a mean speed of 134 miles per hour, with an average 
of 20 1b. of steam and 21 revolutions of her engines. The Chile is 
the first of three large steamships constructed for this company by 
Messrs. Randolph, Elder, and Co., of Glasgow. She is fitted with 
their double ogiater (paddle) engines, which are the eleventh pair, 
on the same principle, supplied to the y's fleet by that firm, 
Her engines are of 400-horse power, and the vessel generally is of the 
following dimensious:—Burthen, 1,600 tons; length between per- 
pendiculars, 265ft.; beam, 36ft.; depth, 24ft. The Chile, which bas 
accommodation for 200 first-class passengers and 1,000 steeraye pas - 
sengers, leaves Liverpool on the 15th inst. for Madeira, St. Vincent, 
and Monte Video, en route for her station on the company’s main line 
of mail steamers between Panama and Valparaiso. 

The variation in Lancashire pauperism reported on Monday by 
Mr. Farnall at the weekly meeting of the Central Executive Kelief 
Committee was a decrease of 2,115. From December 6th, 1862, when 
the tide first began to ebb, to September 19th, 1863, the total 
decrease in the number of persons receiving parochial relief in the 
twenty-seven unions coming under Mr. Faruall’s cognisance has 
been 132,118. As compared with September, 1861, hwever, there 
is still an increase of 95,257 persons in the receipt of relief, or 213°5 

r cent. 

It is worthy of note that the arrival of cotton in the Mersey last 
week reached a total of 71,000 bales, and that the aggregate receipts 
during the first nine months of the current year are 400,000 bales 
in excess of the amount which came to hand during the correspond- 
ing period of 1862, We entertain a belief—time will show whether 
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it is we'l founded or not—that at lvast three-fourths of the former 
supply will be forthcoming in 1864 from miscellaneous sources, even 
assuming that the American war should last another fifteen m onths, 
Thus the proceedings at the last meeting of theCotton Supply Associa- 
tion showed that almost every part of the world has taken to cotton 
growing A letter was reid from his i xcelleney Governor Hamp- 
ton, Western Australia, stating that the cultivation of ec stron is 
receiving increased attention, and that many of the settlers sre 
entering into it. Tw» samples were forwarded yrown from seed 
sown on the 12th of November, in very light sandy soil, and 
gathered one in February, during the very hot weather, and the 
otherin March and April, after the wet weath-r had set in. A 
letter was also read from Greenough Fla:s, Western Austr lia, 
stating that the writer has all kinds of cotton growing, New Orleans, 
Sea Island, and Egyptian, but the bulk of the crop is New Orleans, 
which grows wildly luxuriant. Simples have been forwarded to 
the Association by the Colonial Secretary. A letter was received 
from Natal, enclosing a small sample of cotton, and stating that, 
though Natal is doubtless a fine field for cotton, there is no reliable 
source of labour. A letter was read reporting the distribution of 
seed sent by the Association to Hayti, and that the Sea Island is 
not so well adapted to the country as the Louisiana quality, which 

jelds in four months after planting. The deliveries of c@ton at 

ort-au-Prince are said to be large, at least double last year's, and 
the quality very fair; several lots having been sold in Liverpool 
lately at 24d. to 26d. per pound. A letter was received from Rio 
Grande do Sul, Brazil, stating that if the experiments now in pro- 
gress shall prove successful, next year will see a very large extent 
of land put under cultivation. A letter was read from Buenos 
Ayres, reporting that 18 bales of cotton from Paraguay had been 
shipped to Antwerp, and that cotton planting is rapidly on the 
increase in the Argentine Republic. Seed has been distributed by 
the Government amongst the provinces, and some has been sent to 
San Nicholas. Sanguine hopes of success are entertained. A letter 
was received, describing a large territory in the Gulf of Mexico, La 
Isla del Carmen, as well adapted to the growth of cotton, if capital 
could be procured to promote its cultivation. 

The trade of Sheffield, although not actually bad, is still without 
much animation. Federal orders for steel for war purposes 
continue considerable,—worse luck; but the orders from the 
American States for manufactured goods do not show much improve- 
ment. The steel trade in all its branches is moderately brisk; the 
edge tool trade continues good ; and in the cutlery trade orders are a 
little on the increase—for goods, to a great extent, of second or 
third rate qualities. Some firms have, however, good orders on 
hand for the best qualities. At Leeds, the locomotive builders have 
some good orders on hand; and although the machine and tool 
makers are not over busy, still they manage to keep their men 

retty fully employed. ‘The coal trade is improving, but the demand 
is still not very brisk. 

An inquest has been held at Dukinfield on the bodies of John Dean 
and Thomas Plews, killed unfortunately by a boiler explosion at the 
works of Messrs. Fernihough and Sons, of Newton, between Du- 
kinfield and Hyde. Mr. James Fidler, manager of the works, 
deposed that the boiler or still which had exploded was being made 
for Mr. Bouch, chemical manufacturer, Miles Platting, and was 
intended for boiling tar. They were half-inch plates. ‘The top was 
formed of new plates, and the remainder good second-hand plates. 
No pressure was named, and no steam was to be employed, as it 
was simply for boiling tar. The boiler was finished on Friday 
night, and on Saturday morning it was tested by steam, which was 
generated in the boiler belonging to the works, which is of about 
34 or 35-horse power. There was no steam gauge attached to the 
still, and no means of ascertaining the pressure except by the pres- 
sure on the gauge of the boiler. As a practical man he would say 
that the hydraulic test would be much safer than that by steam. 
Charles Fish, the foreman of the works, said that there would be 
about 50 1b. pressure on the boiler at the time of the accident, and, 
as they considered, about 40 1b. pressure on the exploded still; but 
the evidence of a man named Kemp showed that about half-past 
eight o’clock in the morning the pressure was about 651b., and that 
atter the explosion it was between 651b. and 701b. Mr. John M. 
Challenor, engineer, Hyde, who had made an examination of the 
still, attributed the explosion to the iron used in the lower tier of 
plates forming the sides. The major part of these were old plates. 
which had been in use before, and however well they might have 
answered for a pan simply used for boiling without pressure, or only 
at a low pressure, it was not safe to trust them with 45 1b, steam 
for it was found from experience that plates that had been used for 
any length of time, and repeatedly heated and cooled, became 
crystalline in their structure, so that it became diflicult to bend 
shear, or punch them without danger of fracturing them. It was 
also unwise to test a pan of these dimensions with steam without 
having a gauge or indicator attached ; and had he been testing such 
a pan he should not have allowed the pressure to rise above 15 Ib. 
or 181b. per square inch. He had no fault to tind with the work- 
manship. The jury returned a verdict of accidental death in each 
case, and recommended that such pans should be tested with water 
instead of steam, and that in all cases of testing a competent person 
should be appointed to superintend the pressure. 

The Halifax Town Council intends to carry out at once the 
Luddenden branch of the Halifax waterworks scheme. Thirteen 
tenders have been sent in and considered, but at present no decision 
has been arrived at as to the letting of the contract. 

The Manchester County Court has been oceupied with a curious 
action, in reference to the alleged defective construction of a hy- 
draulic press. The plaintifls were Messrs. Perera, Spanish 
merchants, Deansgate, and the defendants Messrs, Bellhouse, 
engineers. The action was brought to recover £50 for damages 
sustained by reason of the breakage of an hydraulic press furnished 
by the defendants. In 1858 the defendants supplied two presses 
and pumps to the plaintitis, at £120 each press. The rams were to 
be 10in, in diameter, and the pumps and presses were to be of a 
first-class character, and capable of sustaining a pressure of three 
tons to the square inch. The machines were put down and paid 
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for, and appeared to work well till the 6th of July. On that day | 


the bottom of one of the presses broke with a tremendous crash: the | 
s crash ; 


top and pillars tlew ofl, the foundation was injured, and great 
damage was done. On examining the fragments of the machine it 
appeared that the middle of the press bottom, which shculd have 
been the strongest portion of the machine, was the weakest. It had 
a large flaw, the iron was spongy, and the casting appeared to have 
been weakened by what seemed to be a lengthening. The pressure 
at the time of the accident was only two tons nine ewt., which was 
the highest the machine had ever been worked at. A’ number of 
practical and consulting engineers were examined on each side, and 
their evidence was very conflicting. The plaintitts’ witnesses swore 
that the machine was so lightly constructed and so made that it 
was impossible to sustain a pressure of three tons. On the other 
hand, the defendants’ witnesses proved that, making full allowance 
for the defective casting, the machine was quite capable of sustain- 
ing @ pressure of six tons. They attributed the cause of the acci- 
dent to a fracture, which had probably arisen months before the 
accident, through what was possibly carelessness in the use of the 
machine. ‘The case occupied the court about five hours; and, as it 
presented a large number of points for consideration, the learned 
Judge reserved his decision. 

A deputation from the Government of Bavaria has just visited 
England for the purpose of deciding upon the best description of 
traction engine to be introduced into Bavaria for employment on 
the common roads of that country. The deputation examined in 
succession Boydell’s, Bray’s, and Aveling'’s engines; and a day 
or two since the Visitors went down to Boston for the purpose of 
inspecting and testing Tuxford and Sons’ road locomotives or 
traction engines. ticavy loads in carriages were attached to an 
engine, forming a train of 120ft. in length, which ran on the 
Frieston-road, turning thence into the Skirbeck-road, at an acute 
angle, with undiminished speed. After a lengthened testing at the 
slow speed—about 3} miles per hour, half the Joad was etached, 





and the quick sped (7 miles per hour) was put on. The second 
trial proved equally satisfactory with the fir-t one, and the result 
has heen the adoption by the deputation of Tuxford and Sons’ road 
locomotive for Bavaria. 

To turn to the north. The exports from the Tyne last week com- 
prised 31,338 tons of coal, 2,230 tons of coke, and 25.772 ewt. of 
iron. ‘These fivures show an increase of 171 tons in the shipments 
of coke, but a decrease of 1.290 tous in the shipments of coal and 
41 ewt. i» theshipmen’s ofiron. The general trade prospects of the 
north continue good. It is stated that Mr. Scott Russell has some 
intention of commencing iron shi, building on the banks of the Tees. 
Sir William Armstrong is making investigations with the view of 
entering extensively into all the departments of iron manufacture— 
from smel:ing the rough ore to making the most delicate descrip- 
tion of manufactured articles, It is not unlikely but the plan Sir 
William is maturing may involve the opening up of the Northum- 
brian iron mines, which were worked with so little success some 
years ago. The iron from the Ridsdale district is of a very superior 
character, and it can now be brought into the market much more 
expeditiously and cheaply than it could be before the Border 
Counties and the Wansbeck Valley lines were made. Statistics 
were given last week showing that at the commencement of 
September there were 63 out of 80 furnaces in blast in the South 
Durham and Cleveland district. We may now add the following 
particulars with regard to other furnaces in Durham :— 





In. Out. Tot. 
Seaham—Marchioness of Londonderry... «2 «+ «+ 2 0 2 
Hinderwell—Albert Works .. .. 2 ee oe 1 0 1 
Ferryhill—James Morrison .. «2 « «+ 3 0 3 
Washington—Bells, Hawks, and Co. .. «2 « « 1 0 1 
Jarrow—Palwer Brothers i Se. ee) ee ae wee Z 4 
Birtley—Birtley Iro, Company .. «. «2 ee of 2 1 3 
Telling—H. L. Pattinson and Co, .. «+ oe oe 0 2 2 

12 4 16 


There are thus altogether about 75 furnaces in blast in the northern 
district. No sooner was the British Association cleared out of New- 
castle than the note of preparation has been sounded for the approaching 
gathering of the Royal Agricultural Society at this rapidly advanc- 
ing centre in 1864. Under the presidency of the Mayor, a joint 
meeting of the Council and Farmers’ Club Committees was held on 
Saturday, when various matters of minor detail were the subjects of 
conversation, the conclusion being generally arrived at that the sum 
of £5,000 would be required to defray the expenses incident on the 
forthcoming event. For the further discussion of the subject, how- 
ever, a meeting of agriculturalists and landowners resident in the 
northern counties will shortly be convened. The Sunderland Gas 
Company has paid 8 per cent. for the * exercise” (to use an odd but 
somehow expressive French phrase) 1862-3, besides adding £2,172 to 
the reserve fund. 

To pass on tinally to Scotland, we may note that a special meeting 
of the Greenock Harbour Trust Commission has been held to consider 
a proposal made by Messrs. York to facilitate the completion of the 
new harbour. The town clerk read minutes showing that Messrs. 
York had made a tender, which stipulated that if Clyde-street could 
be got as a place of deposit for the excavations a saving would be 
effected to the Trust of £3,000, the difference of expense in conveying 
it to Loch Long. If facilities were given for laying down the ex- 
cavations, Messrs. York offered to finish the work in about two years 
at a cost of £65,000. It was agreed to accede to Messrs. York’s pro- 
posal. Several interesting items of intelligence may be grouped 
together in illustration of the progress of railways in Scotland. ‘The 
Great North of Scotland seems to be a very cheaply worked under- 
taking. ‘Thus a report just presented by the directors states that the 
working expenses amount, exclusive of the feu duties, rates, and 
taxes, to 31 per cent., or, inclusive of these, to 38 per cent. of the 
gross receipts, as compared ‘vith 30 and 37 per cent respectively for 
the corresponding half-year. The Banffshire Railway (formerly the 
Bantl, Portsoy, and Strathisla Railway) has been worked vy the 
company to the satisfaction of all parties since the lst of February, 
in anticipation of the formal working agreement. The Strathspey 
line was opened for tratlic on the 1st of July; and at the same date 
the working agreement with the Morayshire Railway Company came 
into operation. At the half-yearly meeting of the Castle Douglas and 
Dumfries Railway Company, the chairman glancing at the goods 
and passenger trattic returns for the past six months, congratulated 
the shareholders that in both there had been a stealy increase. He 
showed that the estimates formed in 1835 regarding the trade on the 
line had not been too great, as in goods, minerals, and passengers 
there bad been a greater traflic than had been anticipated. 
The report of the directors of the Dumfries and Lockerbie Railway 
congratulated the shareholders on the opening of the line for tratlic 
on the Ist of September, and also on the estimation in which the 
undertaking was held by the public, as proved by the price at which 
the stock sold in the market, and the fact that the whole of the 
debenture capital had been obtained at 4 per cent. without adver- 
tising. The line having been satisfactoriiy completed, it was now 
for the shareholders to co-operate in developing the tratlic. The 
statement of accounts showed that the expenditure up to 31st August 
last had been £114,022 5s. 4d. ‘The receipts from share capital and 
debentures up to the same date had been £105,943 Us. 10d. This 
undertaking was carried out under the professional superintendence 
of Mr. J. Miller, jun., C.K., of Edinburgh. At the fifth annual 
meeting of the Blane Valley Railway Company, the directors 
expressed regret that notwithstanding addiional subscriptions 
obtained and the measure of support which several of the landed 
proprietors had engaged to give to the line they had not yet been 
able to proceed with the works. The Greenock and Wemyss 
Bay line is, on the contrary, advancing satistactorily, as 
the following report, delivered by Messrs. 
Robson, Forman, and M Call, the engineers of the under- 
taking :—“In contracting for the works it was found advisable 
to divide the line into three sections, which have been let for the ag- 
gregate amount of £83,890; the value of the work done under 
these contracts is £26,333. ‘The wo:ks on the Greenock section are, 
however, further advanced than on either of the ocher two. The Kelly 
contract could not be let before parliamentary powers for the exten- 
sion line had been obtained, which delayed the commencement of 
this portion of the line until late in the season. The cost of the 
Kelly contract is £17,390, and the work already done we estimate at 
£3,102. The viaducts, bridges, and other mason work, so tar as 
executed, are most substantial. The fine beds of freestone in the 
neighbourhood of Inverkip aud Kelly made this portion of the work 
comparatively easy. The waterials in the excavations are generally 
ofa bard nature and well suited for making embankments, and wil 
insure a good and cheaply maintained line. A lirge portion of the 
rails and chairs have been delivered. It was found necessary to im- 
port the green- heart timber to be used on the pier, and it is expected 
that this work will be commenced early in the spring, when the 
season will be favourable for its erection, All the contracts have 
been let with the view or having the line opened for traftic on the Ist 
of June, 1864, and every exertion will be made to secure this result.” 
A fresh grant having been voted last session for the improvement of 
Portpatrick harbour, it is expected that the works, which have been 
much delayed, will now be vigorously prosecuted. Mr. J. J. Bate- 
man has presented a tinal report to the Gizsgow Water Committee on 
the great Loch Katrine undertaking, which he has carried vut with 
so much success. Mr. Bateman, in the course of his report, observed : 
—“I have more than once urged the desirableness of raising the 
cast iron troughs of the aqueducts, so as to enable a larger quantity 
of water to be conveyed. ‘he consumption still goes on increasing— 
it now amounts to upwards of 18,000,000 gallons a day from Loch 
Katrine ; and as the troughs are only calculated for the conveyance 
of little more than 20,000,000, the day will soon arrive at which the 
demand will overtake, or exceed, the means of supply. At present 


serious inconvenience is felt whenever, in consequence of a stoppage, 
the Mugdock re-ervoir is drawn upon for the supply of the city. It 
can only be refilled at the rate of something lke two inches of rise 
per day ; and were a series of accidental stoppages to occur, the res- 
ervoir, once empty, would require eight months to retill. ‘Lhis is not 
| a satisfactory position, and I must once again recommend you to lose 
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no time in carrying out this small addition to the work, which will 
enable you to meet the demand, without additional pipes across the 
valleys, for many years to come.” On the motion of the Lord Pro- 
vost it was resolved “that the report now read be approved of: and 
that this meeting, in accep'ing Mr Bateman’s resignation, volun- 
tarily tendered, do now, on behalf of the Water Commissioners, 
record their high sense o! the great ability and untiring energy «is- 
played by him in carrying on, and bringing to a successful termina- 
tion, this great engineering work, by whic" the citizens of Glasgow, 
of the present and coming ages, are secured a supply of pure water.” 
His Lordship also suggested, and it was agreed to by the meeting, 
that the recommendation of Mr. Bateman, as to the aqueduct troughs, 
be remitted to the sub-committee on works to consider and report. 
On the morning of ye-terday week a screw steamer of 340 tons, 
named the Bea rice, was launched from the building yard of Messrs. 
M'Nab and Co., near Albert Habour, Greenock Wer dimensions 
are—Length, 17(:t.; breadth, 24ft.; and dept’ of hold 12ft. She 
will be provided with engines of 6-horse power, made by the 
builders. The Beatrice belongs to the Bristol and Cork Steam Navi- 
gation Company. This is the first vessel launched from the new 
yard of Messrs. M‘Nab and Co., near Albert Quay. Glasgow ig 
about tohave atime gun. An experiment which was to be made 
yesterday has originated with the Universal Private Telegraph Com- 
pany. Mr. Nathaniel Holms, the engineer of the company, has 
undertaken the superintendence of the arrangements, and the valua- 
ble co-operation of Professor Piazzi Smythe (Astronomer-Royal for 
Scotland) hes been obtained in furtherance of the scheme. In casting 
about for a suitable site for the gun, the attention of the company was 
directed toa green which forms an eminence overlooking Sauchiehall- 
street, Glasgow, and is entered from Renfrew-street, at the west side 
of the Corporation Galleries. This ground belongs to the City Bank, 
and the directors, on being applied to, generously granted it for the 
use of the experimentalists. The gun, a 32-pounder, has been given 
by Messrs. R. Napier and Sons. It was intended that it should have 
been sent to Mr. Napiers residence at Shanion, but on hearing of 
the projected experiment it was at once considerately put at the dis- 
posal of the company. The proper charge of powder for the piece is 
61b., but owing to che present position of the gun in the midst of 
dwelling-houses, not more than from 1} Ib. to 21b. will be used. The 
electric current will be passed from the Observatory at Edinburgh 
through a circuit granted for the purpose by the Magnetic Telegraph 
Company, who similarly provided the wires for the Sunderland gun. 
Professor Piazzi Smythe has arranged his clock in the Observatory 
so that the current will be passed to the Glasgow gun simultaneously 
with the firing of the Newcastle, North Shields, Sunderland, and 
Edinburgh pieces. It was expected that the first experimental gun 
would be fired yesterday at one o’clock, Greenwich mean time, and a 
plan has been prepared whereby those who are so far removed from 
the gun as not to hear it at the moment of firing may still calculate 
its report toa fraction of time. Taking the mean temperature of 
Glasgow at 1 p.m. at 54 deg. Fah., the sound will travel at the rate 
of 1,116ft. per second, and a map has been drawn out in which the 
city is divided into circles, at determined distances from the gun, the 
space between each circle being traversed by the sound in one second. 
The citizens, therefure, must consult the map, and in calculating the 
moment at which the gun is fired make allowance for the distance at 
which they may happen to be placed from it. Thus the sound will 
take 2} seconds to reach the Exchange, which is situated between 
the second and third circles, three seconds to reach the Broomielaw, 
which is on the third circle, five seconds to reach the College, &. 
The site on which the gun is being placed is intended to be merely a 
temporary one, as from the restricted charge of powder which will re- 
quire to be used in this locality, the gun will not be heard at —- 
thing like the distance which it otherwise might be. At Newcastle, 
the time gun is heard within a radius of ten miles. If Gilmorehill 
could be obtained, and if a charge of 6 1b. could there be used, with 
tle gun directed towards the city, the report would be heard ata very 
much greater distance than can be the case under the present 
arrangemeni. The great point, of course, to be gained is that the 
gun shall be so placed as to make itself perfectly heard at the 
Broomielaw and in the business parts of the city. 





METAL MARKET. 


Tuer is considerable buoyancy in the metal market, and most articles 
have an improved tendency. 
Scorcn P1G LRon firm at undernoted prices. 
Mixed Nos., Warrants, Buyers at 59s. 6d. ; Sellers 59s. 9d. 
No. 1. G.M.B. ae 58s. 6d. AYs. Od. 
8. es ” 538s. Od. or 58s. 6d. 
Gartsherrie, 62s. ; Coituess, 663. ; Calder, Gus. ; Glengarnock, 53s. 0d. 
Rains, a large inquiry at £6 108. per ton. 
Copper in demand for India, at £102 Sheet and Sheathing, Tile and 
Cake £95 per ton. i 
TIN, a steady market, £115 for Block ; Bar £116; Banca, £123 ; Straits, 
£117 per ton, 
qin PLates.—A good demand for Coke, at 23s. ; Charcoal, 27s. per box. 
Leap better, English £20 per ton, 
SwepisH Iroy.—Some large buyers for India, at £11 53. and upwards ac- 
cording to specitication. p 
SrgELTER.—But little doing ; £18 12s. Gd. is the quotation. 
MoatTE AND Co. 
65, Old Broad-street, London, Ist Oct., 1863. 
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Dante,fm 510 616 510 610 Staves, per standard M 
RE tee 0 810 8 0 810 Quebec,pipe .... 70 0 759 70 0 750 
Deals, per C., 13 fi. by Sby9in, puncheon 18 0 20% 1s 0 200 
Quevec, wht spruce 15 lv 18 10 151018 10 Baltic ret 150 0 160 0 150 0 160 
st. Jobn.whtspruceld 0 15 ly ldiv 1510 pipe ... 


SCOTCH [RON MARKET REPORT, 


m Gi 
No. 1 Gartsherrie .. .. 66 0 f.0.b Glasgow. 
1 Coltness .. «« «. 66 U do. 
1 Calder ee co oo G8 0 do. 


ct eek ns OS CS 

» 8 Do. .. oe of SY O do. 

M.Nos. Do. .. « « 58 3 do. 
WARRANTS, 


s. d. 
60 6 perton, 


Cash prompt .s «. 
= He. coe 1 mo. open nw Ooo Se 
G.M.B. © )2™0s. 5» oo ef 6150 do. 
— 3 ” oo oo G&S do. 


MANUFACTURED IRON. 
Bars,Govan .. .. .. «» £710 less 4 per cent. 
6 


» Common .. « « 7 7 ” 
Drumpeiler,Common., .. 715 0 ” 
Do. 5 « « 89 ” 


est i. 
Cramond Scrap Bars delivered 
inLonuon .. .. .. «. 1110 Oless 2} percent 
Plates and Sheets, £9 0s. to 10 10 0 less 4 per cent. 
ils m + -— oe 2 ee 
Pipes ce ce ce oo ce 415 0 
Chairs 4. se we + 310 0 
Guascow, 30th September, 1863. 
A very active business has been done in our pig iron market siace this 
day week. Buyers are still unsuppiied, and althongh large purchases bave 
been made, consumers have still a good deal to buy. The advance pro- 
mises to be 653. for Scotch pig iron befure the end of three months, 
Exports were last week 10,130 tons, agaiust 12,169 tons in the same week 


of last year. 
Suaw, Taomsoy, aND Moore. 
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rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-lane, London, Printers of ** THE eee 3 





‘| he London Drawing Assoviation, 
for supplying Engineering, Mechanical, Architectural, and General 

Drawing Desiyns, Maps, Plans, Tracings,&c. &c. _ Enclose stamp for Pros- 

pectus. FREDERIC YUUNG, Manager 

7, Duke-street, Adelphi, London. (E376) 


Yo Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references.—T. DON. Agent. (D981) 


G and J. Brown and Co., Rother- 
@ HAM {RONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (0923) 


john Fowler, Jun., 28, Cornhill, 


LONDON, E.C. 
Full of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above ad: 
Catalogues, containing prices and testimonials, sent post free. (B124) 


Martin, lron and Brass Founder, 


@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Fly and Band Wheels, Malleable [ron 
ners, Lathe ers, Screw Stocks, &c., Brass Bearings, Lathes, 
nge Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F104) 


Benjamin Miller, Machine Tool Bro- 


KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 























NOTICE TO INVENTORS. 4 

ffice for Patents of Invention, 4, 
Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information od 

may be had, gratis, as to the reduced oxpense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to ail patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 


()ftice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to pocure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘‘ Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8982 


uventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ practice in patent matters), 


62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (981) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS reguiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and pint of Mechanical Motion free on applteationcas 














Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F120) 


atents—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 








~ . ’ 2 i. ° 

Smith s Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World. Sizes, from 

8 to 50 horse-power. Portable and Fixed Engines, Saw Tables, &c.— 

Manufactory, Nene Side Ironworks, Thrapston, (E1062) 


N essrs. R. J. and &E. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock. (E1504) 


TO RAILWAY COMPANIES AND ENGINEERS. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, Aluminium. Bronze, &c. (F128) 


Brick Presses (Hadfield and Attkin’s 


PATENT).—FARMER and BROUGHTON respectfully request an 
inspection of these machines; will press 24 bricks per minute. May be 
worked by hand, horse, or steam power.—Adelphi-street, Salford. (E825) 


Brick, Pipe, and Tile Machines.— 
E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pouutney-hill, Cannon-street, E.C., where they may be 
seen in operation daily, ____ (E365) 
NOTICE.—NOT REMOVED. 


C Suffell, of 132, Long Acre, London, 


@ W.C., maker of Improved Transit Theodolites, Levels with 
a mage adjustments, Needle-socket Drawing Instruments, Adjusting 
ividers, Metallic Edge Rules, Measures of all Nations, &c., respectfully 
requests Engineers, Contractors, Surveyors, and the profession in general, 
who have for many years favoured him, to forward all Orders and Accounts 
to the above address. N.B.—C. SUFFELL was the only Exhibitor of the 
above-mentioned Instruments (see Juror’s Report, 1863). (F113) 


y > : =o . 
k oundation Stone to Fix Machinery. 
—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. per 
cube foot. Cost of carriage to any locality supplied on applicati 
Apply to RANDELL and SAUNDERS, Corsham, Wilts. (E861) 




















tion, — 





= : ’ . 

‘I he Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Ratlway Carriages and Wagons ; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles ; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET, 8.W. (D2076) 


Metropolitan Railway Carriage and 

WAGON CUMPANY LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (succe-sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for casn or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particularsapply to 
daltley Works, Birmingham; London Agency, 8, fAdam-street, Adelphi, 


W.Cc (E1899) — 
McHattie, Forsyth, and Miller, 


MILE END, GLASGOW, are now makiny, in their IMPROVED 
MALLEABLE IRUN (OK STEEL) CASTINGS, all kinds of Locomotive, 
Marine, and other Engine work, in castings weighing up to two tons each, 

jongst very numerous applications lately made of their metal, which 

have proved most successful, are Hydraulic Cylin‘ers up to 22in. inside 
diameter, Reversing and Expansive Gearing, Pinions fur Iron Rolling 
Mills, Shells for Rolls for producing the “ Fullard finish.” All kinds of 
wheels and pinions, from the smallest class up to two tons weight. 
Tools for Collier’s Patent Nut Machines, Steam Hammer Blocks aud 
Faces, &. &. &c. 

A list of a great variety of articles made by them will be sent on appli- 
cation 

London office for coliecting and forwarding patterns, &c., 27, Tavistock- 
street, Covent-garden, W.C. 

Glasgow, 2nd September, 1963. (E1751) 














Tu ENGINEKKS, MILLWHIGHTS, STEAM PAUKE! CUM ANI KD, oc. 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILiIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction, 
Washers, Fiexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresbam- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sndia-Runber, up to 6 ft. in. diameter in any thick (621) 


. 7 . 
()rmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call atte: tion to their stuck of PATL.RNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS. &c., being the largest 
stock in the Trave. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very ad 4 terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
pplicati Manufacturers of Wrought and Cast Iron Bridges, Iron 
Koofing, Girders, Turntables, Traversers, Cranes, Water Columus, Pumps, 
and Tanks Hydraulic and other Presses, &c. &c. (E429) 


Te Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

—— from a oy i a paper on Pile wry read before the Society of 

Engineers, by Mr. W. F. Bryant, of the Westminater Bridge Wor 

December 5th, 1859 :— ‘ od 
“Pile driving by steam power was next treated of, the author describing 
seme of the most principal machines which have been invented, pref 
Sissens and White's as the most economical anti veri 
) 




















1 gs, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘‘ Guide toInventors” free by post. (F80 


CORRUGATED IRON WORKS, 
Established 1829. 


. . . . 
\ I kinds of Iron Roofing, Buildings, 
WORKSHOPS, Stores, Houses, Churches, Schools, c., for hom: or 
*xportation. Manufacturer of Hot-wat-r Apparatus for Horticultural aad 
other buildings,—Agply to W. H. GORIFFITH (late RICHARD WALKER), 
Grange-road, Bermondsey, 8. E. (Biss, 


RAILWAY CHAIRS. 
Railway Companies, Engineers, and 


Coutractors are respectfully informed that the Advertiser is enabled, 
by his NEW AND IMPROVED PROCESS OF CHAIR-MAK'ING, to 
execute Orders for Chairs in a superivr mauner, with the greatest 
de~patch. and at unusually low prices. 

Every description of Iron and Brass Castings mad. promptly to order. 


G EVANS, 
EMLYN FOUNDRY, NEWPORT, MON. 
(E1835) 











W. WALKER, 
ENGINEER ann TOOL-MAKER, 
29, LOWER KING STREET, MANCHESTER, 


Has ready for immediate delivery the following Arst-class tools :— 

Planing machines, self-acting in all cuts—one to plane 12ft. by 3}ft. by 
Sft.; one | }ft. by igft. by 2gft.; one 4}ft. by Qhft. by 2hft.. Self-acting 
slide and screw-cutting Lathes—one 10}in., geared centres, on bid 20¢t. 4in, 
long, with gap ; one 6in. ditto, on bed 6ft. long; self-acting slide and sur- 
facing Lathes—one 9in., geared centres, on 15ft. bed ; one ditto 8in. ditto 
ditto, on 15ft. » 

Strong geared boring and drilling machines—one 2lin. centres, with com- 
pound table, and l4in. feed ; one ditto ditto, with 12in. centrés, and ]4in, 
feed ; one single-speed drilling machine, ]zin. centres, 7in. self-acting feed. 

Hand Lathes, Punching and Shearing Machines, Bench Drilling Machines, 
Slide-rests, &c., of various sizes. (£1495) 





Te Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforded to Inventors. A HANDBOUK as to the 


course of procedure and charges for securing patents issued pete. 
(B610) . R. MARSDEN LATHAM, Sec. 





Machinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy, 
orders,—C4fice, 18, Cannon-street, London, E.C. 
Illustrated Catalogues tree, on stating requirements. (D182) 


Wire Ropes for Mining, Railway, 

and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 


T Frost and Co., Manufacturers of 


@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every eo Y of heavy smith work 
for engineers, millwrights, &c. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRONWORKS 


DE (D1943) 
~\ ° 
fox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of IT. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wut, 
Agent. (E1172) 














Specifications priced for Lap-welded 

' Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 

Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas. 
LAMBERT BROTHERS, WALSALL. (F28) 


Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Buckingham- 

street, Adelphi, W.C. (3987) 


\! ? 
Brass and Copper Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C, (B131) 








HALEY’S 
PATENT LIFTING JACKS, 


TRAVERSING, 
SHIP, TRIPOD, BOTTLE, 


AND OTHER JACKS. 


HALEY & BINGHAM 
(LATE JOSEPH HALEY), 
GARRATT STREET WORKS, 
OLDHAM ROAD, 

MANCHESTER, (E1646) 


THOS. FEARNLEY, 


ENCINEER AND TOOL-MAKER, 
GLOBE WORKS, BRADFORD, YORKSHIRE 


Sd Allok kaka At 


nl 











HAMMERS (Singe and Double-acting, 3 cwt. to 20 tons) Patent 
ular STEAM HAMMERS (3 tons to’ 20 tons).—Full particulars and 


Single and Double Standard 
Ann 





ro of W. SEWELL, London Agent, 120, Lower a 
. ) 


FRANCIS BERRY AND SONS, 


CALDERDALE IRONWORKS, 


SOWERBY BRIDGE, YORESHIRE, 


MANUFACTURERS of ENGINEERS’ TOOLS, viz., Planing, Shaping, 
Drilling, Slotting, and Screwing Machines. Slide and Hand Lathes of 
all descriptions to order, 

Also IRON SHIPBUILDERS’ and BOILER-MAKERS' TOOLS, viz., 
Eccentric and Lever Punching and Shearing Machines, Double or Single 
Horizontal Angle-iron Punching or Shearing Machines ; Steam or Hand 
Power Angle iron Bending Machines, Plate-bending Rollers, Portable 
and Wall-Drilling Machines, Lever Countersink Drilling Machines, 
Armour Plate Machinery, Hydraulic and other Presses. 

Also Shafting, Gearing, Pulleys, and Portable and Fixed Steam Engines, 
&c., oa the shortest notice. Prices and particulars sent on application. 


(E1753) 
ENGINEERS’ 





TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Ayp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES, 

SPECIAL TOOLS FOR ARMOUR PLATES FOR 
FLOATING BATTERIES, &0. 


PRIZE MEDAL, PARIS EXHIBITION, 1855, 
(E1748) 


NEWTON, CHAMBERS, & 00., 
THORNCLIFFE IRONWORKS, NEAR SHEFFIELD 
GAS APPARATUS, RETORTS, 


GAS AND WATER PIPES, 


SLIDE AND HYDRAULIC VALVES, 


HOT WATER PIPES AND BOILERS, 


WROUGHT IRON STEAM BOILERS, 


WROUGHT AND CAST IRON GIRDERS, 
And a great variety of Castings and Wrought Ironwork, for Gas and 
Waterworks, Engiueers, Ironmongers, and Plumbers. 
> beg especially to call the attention of Gas Engineers to their 
IMPROVED FOUR-W AY GAS VALVES, for Purifiers, suitable for 


4in. 65-in. 6-in. 8-in. 9-in, 10-in, 12-in, connections, 

£12 £15 £21 £28 £32 £45 £60 lo 

And larger sizes in proportion ; all proved, and warranted tight. 
piles , (E1359) 





TUCK’S PATENT 
STEAM PACKING. 


For Stream Enorwers, Pumps, &c. — Advan 
tages: A more perfect vacuum is obtained, 
Fiiction reduced, great saving in oil and tallow, 
aud the Packing is gradusily and completel: 
worn away without becoming hard, thus obvi- 
ating the necessity of drawing the old packing, 

Vulcavised India-rubber Valves, 
Hose, Washers, Mill Bands, &c. 


J. H. TUCK & CO., 35, Cannon-street, E.C. 
(F62) 


* 





TO IRONMASTERS, ROAD CONTRACTORS, MANUFACTURING 
CHEMISTS, EMERY GRINDERS, AND ALL WHOM IT May 
CONCERN, 


BLAKE'S PATENT STONE BREAKER 


Is the most effi- 
cient Machine 








i = principal firms in 
cad this country have 
adopted it, and find a great saving in its use. As the material broken by 
this Machine packs better, it is specially adapted for preparing Ballast for 
Railroad ey and ig fast superseding all other modes of breaking. 
For simplicity and durability It is unequalled. 
For Circulars and Testimonials apply to 


H. R. MARSDEN, Maker, 


SOHO FOUNDRY, MEADOW LANE, LEEDS. (E1878) 


be 
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CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 











CONTRACTORS’ LOCOMOTIVE, 
From 6 to 27-Horse power, 


STATIONARY ENGINE. PORTABLE. BOADWAY or TRACTION ENGINE. STEAM CRANE.® HOISTING ENGINE. 
From 1 to 30-Horse power. From 1 to 80-Horse power. From 6 to 27-Horse power. To Hoist from 20 ewt. to 30 tons. To Hoist from 10 cwt. to 15 tons, 


* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 
FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND C0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENCINE WORKS, GLASCOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, S. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 
Parties are te t against Using or Purchasing Imitations or r Infringements of these Patent Manufactures. (182) 

















: ~ BENSON’S WATCHES AND CLOCKS. 
PRIZE MEDAL (Class XXXIIT.) AND HONOURABLE MENTION (Class XV.) 


Maker of the Great “PERFECTION OF MECHANISM.”"—Morning Post. 
Clock for the Exhibition of 
1862, andoftheChronograph CEES Vea, 
Dial by which “the Derby” DUPLEX WATCHES, 


OPINIONS OF THE 
LONDON PRESS 


Bewson’s ILLUSTRATED 
PAMPHLET 


DRAWING-ROOM CLOCKS, 
DINING-ROOM CLOCKS, 

















eesianiaae a. rr a i a 
| ’ 
VERTICAL WATCHES, eps edbteetg | WATCHES & CLOCKS -_—e 


e-— ~~ ® QUARTER REPEATING WATCBES, BRACKET CLOCKS, [Sent Pees by Fost > sine aisiaiin ah tamnedieeies 


ASTRONOMICAL WATCHES, receipt of Two Stamps. It | on a large scale the works of this are 
INDEPENDENT AND PLAIN 
CENTRE SECONDS WATCHES, 
CHRONOGRAPH WATCHES, 
KEYLESS WATCHES, 
| BLIND MENS’ WATCHES, 
REVOLVING OR REVERSIBLE 
WATCHES, 
ENAMELLED WATCHES, 
PRESENTATION WATCHES, 


GREAT EXHIBITION, 


CHIME CLOCKS, 
MUSICAL CLOCKS, 
ASTRONOMICAL CLOCKS, 
CARRIAGE CLOCKs, 
REGULATOR CLOCKS, the purchase of a Watch | «he entire finish is of the highest 
CHURCH AND TURRET CLOCKS, | or Clock, and enables those |’ —“Dal'y News.” May 29. 
STABLE CLOCKS, who live in Scotland, Quised piece” ot pn Re Ringe. we eo 
And every description of Watch or Clock, CLOCKS FOR RAILWAY STATIONS, | Ireland, Wales, the Colo- a, mee 
from the plainest to the highest quality POST OFFICES, &¢., &C., nies, India, or any part of FIN Rtn the rested oe 
of which the art is at present capable. | prarg FOR THE HALL, SHOP, | the world to selecta Watch, | “Morning Herald nee 
CLOCKS at 1,000 Guineas to £1 Ils. Od. WAREHOUSE, OFFICE, OR | and have it sent freeand| «The largest and unmistakeably the 


WATCHES at 200 Guineas to £3 3s. Od. COUSTING HOUSE. safe by post. Gioia 


ESTIMATES GIVEN FOR CHURCH AND TURRET CLOCKS. 


4 (F17) 


33 & 34, LUDGATE HILL, LONDON.— Established 1749. 


P ° probably the finest finished that have 
contains a short History of | ever been seen in this country. No Chro 


: nometer could be fitted with more perfect 
Watch and Clockmaking, or carefully adjusted mechanism.'~ 
“ Times,” June 11, 1862. 





with their descriptions and 
. = ° “A triumph of ingenuity.”"—“ Tele- 
price, and acts as a guide in | graph,” March 31. ita 























EXHIBITION MEDAL, 1862. 


SMITH’S ‘PATENT 


WEIGHING MACHINERY, steam AND WATER PRESSURE 


RYFFEL’S PATENT HYGEIAN ‘STOVE, 


HEATED EITHER BY COAL OR Gas. 
If you wish to enjoy in your room a genial, uniform, 


CONSISTING OF 


Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
bridges, Overhead Travelling Weighing Cranes and Crabs, Railway | 


Weighing Turntables, &c. &c, 


CRANES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 


for Steam or Hand Power, &c. Also, Turntables, Water Columns, Tanks, 
and Pumping Machinery, and General Railway Plant, manufactured by 


RICHARD KITCHIN, Fngineer and Ironfounder, | 


SCOTLAND BANK IRONWORKS, WARRINGTON. 


S. BARNETT, 
“ DIVING 
By APPARATUS MAKER, 
; TO THE 
+ ROYAL NAVY, 
Saag 23, Forston Street, | 
, Hoxton, 
: Ss LONDON, N. 
ae sets of the above are in Constant Use, 
both Day and Night, at the New Bridge now building 
over the River Thames, Blackfriars, London. (£1056) 


W. EADES AND SON’S 
PATENT GUIDE SCREW STOCK, 


WITH AN ADJUSTING STOP, 
Which, being set, any number of Bolts may be Screwed the 
same size without further testing. 


Machinists, and Manufacturers of Engineers’ Tools, all kinds of Screw 
Stocks, ‘laps and Dies (of Whitworth's pitch and gauge), Lathes, 
Planing, Drilling, and Screwing Machines 








WORES — LICHFIELD STREST, BIRMINGHAM. | 


(E552) 


(E1889) 








and perfectly healthy temperature, try this Stove, favour- 
ably noticed in the Lancet, of Feb. 1st, 1862. 1 ou will find 
it the most economical, most cleanly, and the safest ever 
invented. 

Apply for particulars at the Depét, where the Stove 
may always be seen in action. 

RYFFEL BROTHERS, 5, Upper Stamford-street, 
Black fris ATS. (F117) 


AND VACUUM CAUCES. 








ROLLED MALLEABLE IRON 











o-- ——5—__ o 
¥ JOISTS AND GIRDERS. 
Of various sizes up to 12in. deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 30ft. long. 
Can be produced 18in, deep if required, 
2 ANGLE, TEE, and all ether forms of ROLLED 
= IRON, of extraordinary sizes and lengths. 
1 
Phas Gauges are acknowledged to 
be the Best, Cheapest, and most durable of any in use, Ev:1y For SECTIONS, PRICES, and other particulars, 
Jauge is warranted for two years. . SYDNEY SMITH, H Apply to 
Illustrated Price Lists sent on application to yson 
mu Bra om Works, Nottingham. ” 3 MATHER, LEDWARED, and €o., 


London Agent, I. "MILLER, 1 Devonshire-street, Islington, N. (E369) | »#——-5——--# 


LIVERPOOL. sate 








INTERNATIONAL EXHIBITION, 1862, CLASS 31. 


Prize Medal for Security and Excellence of Contain. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards, 
HOBBS’S MACHINE-MADE 
LEVER LOCKS, 


2s. and upwards, 




















JHE MACHINE-MADE LOCKS 
ARE 
ADAPTED FOR EVERY PURPOSE 


FOR WIIICH 








LOCKS ARE REQUIRED 


aT 


PRICES THAT DEFY COMPETITION. 





HOBBS'S MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE &, 


.MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY. 
Tlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application t \F75) 


SHOBBS AND CO., 76, CHEAPSIDE, LONDON, E.C. 
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NOTES FROM NEW SOUTH WALES. 


We have advices from this colony containing several points of 
interest. Some of the new railway lines in progress were advancing 
rather unsatisfactorily, Messrs. Peto and Co. having withdrawn from 
the colony and the local contractors who have come forward not 
being considered equal to the emergency. The colonial Govern- 
ment is, however, at present fettered by resolutions of the Assembly 
compelling them to accept the lowest tender, whoever the contractor 
may be. The unsatisfactory manper in which this system has 
worked will probably lead to the adoption of some other mode of 
carrving out the railway works. For nearly eight months the 
works on the second contract beyond Picton have been suspended 
—the contractors, Messrs. Shuttleworth and Wallace, having failed 
to carry out their engagement. The contract has been transferred to 
Messrs. Larkins and Wakeford, who are allowed an additional six 
months for its completion; and the works have becn resumed. The 
engines ordered for the new extensions will probably not arrive for 
the next 16 months, and it is doubtful whether any of the lines will 
be ready for opening within thattime. A further length of 20 miles of the 
southern extension beyond Picton has been advertised for, which will 
take the railway to within 20 miles of Goulburn. Plans and sections 
of the extensions surveyed are being prepared as fast as the strength 
of the department will permit. A contract has been taken for the 
third section of the extension of the Great Western Railway ; the 
successful tenderer was Mr. Watkins, who is carrying out the works 
on the firstsection. The third section will carry the Western line 
as far as the surveys have been completed, the precise direction of 
the railway thence to Bathurst being not yet determined on. When 
this contract is finished, andthe permanent way laid, the railway 
will extend nearly 40 miles beyond the Nepean and 75 miles from 
Sydney. Upon the first section of the extension beyond the Nepean, 
contracted for by Mr. Watkins, the whole of the works have been 
commenced. Several of the cuttings and embankments are finished ; 
150,000 cubic yards of rock and soil having been carried to embank- 
ments. Rock cuttings on the side of the mountain, and on the 
zigzag, are being pushed on vigorously; and about 1,600 yards of 
masonry have been set in culverts. A long timber viaduct on Emu 
Plains is in a forward state, three pile-driving machines being 
employed upon this portion of the work. A large embankment on 
Emu Plains, where tie steep ascent to the mountain commences, is 
in a forward state. A viaduct across Knapsack Gulley is to be of 
stone, 400ft. in length, and 13vft. in height. Considerable time has 
been occupied in making roads into the gulley and in laying down 
tramways to the quarry. The foundations of four of the piers are 
commenced, and cranes are erected which will enable the piers to 
be carried up a height of 70it. The stone used is hard stone, 
quarried near the viaduct. There are above 300 men employed on 
tuis section, ard the contractor feels confident of performing his 
work within the specified time. The ballasting of the branch line 
between East Maitland and Morpeth is not finished, though the time 
allowed for the contract has expired. ‘The cause of the delay has 
been the soft state of the embankments, in consequence of the late 
heavy rains. A difliculty is likely to be experienced in obtaining 
the rails; and, as noarraugements have yet been made for the station, 
one or two months must elapse before the line can be opened. The 
works comprised in Messrs. Randle and Co.’s contracts on the branch 
railway from Blacktown to Windsor aud Richmond are drawing 
rapidly towards completion, and will by fiuished before any pre- 
parations are made for laying the permanent way; this latter work 
will be delayed for the arrival of the rails from England, which are 
expected shortly. A viaduct across the Chain of Ponds is being 
rapidly proceeded with by Mr. Atkinson, and will probably be 
finished within the contract time. The contractor for the viaduct 
over South Creek having failed to carry out his engagement, fresh 
tenders were invited, and that of Mr. John Taylor was accepted ; 
the work will, it is hoped, be at once proceeded with. The delay 
that has occurred in consequence of the failure of the former con- 
tractor will postpone the completion of the line beyond the time at 
first fixed for its opening. Locomotives of a similar character to 
one recently imported by Sir M. Peto and Co., and successfully 
worked on their southern extension, aud adapted to the description 
of line now being carried out, have been ordered from England. 
Nine months are allowed for the constriction of the South Creek 
bridge, and it is expected that by that time the whole of the other 
works will be finished. The Syduey and Botany liue bas not yet 
been commenced. Some disappointment was experienced by the 
directors in not obtaining rails for temporary use in forming the 
line. Now, however, they are able to get the rails they require. 
Negotiations are being entered into with the owners of the land 
along the line, and it will probably depend upon tho terins that they 
propose whether or not the undertaking is carried out. It is under- 
stood that in the event of exorbitant prices being asked, or of the 
landowners refusing to lend any assistance in carrying out the rail- 
way, the affair will be abandoned. Upon the opening of the line to 
Picton, some important alterations were made in the trains on the 
Great Southern and Western Railways, and in the rates for 
passenger and goods traffic. One of the chief alterations consisted 
12 an increase in the number of trains. Instead of only six trains 
leaving Sydney daily, there are now twelve. There are three 
through trains to Picton and Peurith respectively, the last train to 
Penrith starting at 11°30 pm., being intended principally for the 
accommodation of parties remaining late in town at the theatres, or 
elsewhere. With the exception of this late train, none of the 
through trains stop at any of the stations between Sydney and 
Homebush, this alteration being made to avoid the delay caused by 





frequent stoppages, and also to obviate the necessity of running a | 


number of nearly empty carriages beyond Homebush. For the 
special accommodation of passengers to and from what may be called 
the suburban stations, there are to be seven trains, and including 
the trains to Parramatta there are nine trains each way daily for 
the convenience of residents near the suburban stations. Another 
important alteration consisted in the abolition of the third class for 
possengers, making only two classes. ‘The rates for the first class 
are fixed at 3d. per mile, and for the second 14d. per mile, instead of 
3d. 21d. and 1}d. per mile as hitherto. Excursion tickets are 
abolisued excepting upon public holidays, but the usual return 
tickets will be issued on Saturday and Sunday, available until 
Monday evening, at a fare and a-half. Some considerable changes 
have also been made in the rates for the conveyance of goods. 
There are now three classes of goods instead of two, the charges for 
which will be respectively 3d, 4}d., aud Gd. per ton per mile. 
Although by the abolition of the third class carriages the cost of 
travelling has been slightly increased (only a farthing per mile) the 
alterations are generally acceptable to the public, and have had a 
perceptible effect in improving the passenger traffic between the 
suburban stations and Sydney. The estimates for 1864 laid on the 
table of the Assembly contain the following items under the head of 
railways — the appropriations to be raised by loan :—Further 
towards the extension of the Great Nortbern Railway, £250,000; 
towards the construction of railway to Mudgee, £250,000; further 
towards the extension of railway to Bathurst, £25,000; extension 
of Great Southern and Western Railways to Hyde Park, £60,000 ; 
completion of Morpeth line aud erection of station buildings, 
£20,000; towards extension of Darling Habour branch to deep 
water, £15,000. 

The opening of the Great Southern line to Picton, and the 
acceptance of contracts for its further extension for a length of 
some forty miles, attach much importance to the developwent of 
the Fitzroy Iron Mines, at Mittagong, through which place the line 
now in progress will pass. For several years the works at the 
mines were suspended, but recently the property has been leased 
under certain conditions to Mr. Lattin, of Melbourne, and active 
preparations are now being made for the manufacture of iron rails, 
the Government having given an order for as many as can be sup- 
plied at the price which is now paid for their importation. There 
are at present about seventy men employed upon the various works, 
which comprise the coai mines, the quarries, and the fire-brick 
making. A tramway, of 2} miles, eonnects the works with the coal 
mines, These consist of two tunnels; the upper one, now about 





100 yarés in length, contains a pure anthracite coal, in a seam of 
3}{t. in thickness ; the lower one has a seam of 7ft., of a coal similar 
to cannel coal. In the same locality is found a most abundant 
supply of the best fire-clay. A blast furnace and engine-house are 
in course of erection, the masonry of which is of a very substantial 
character. The square lower part of the blast furnace is nearly 
finished; it is 28ft. square aud 23ft. in height; the walls are 
strengthened by iron plates. A commencement has also been made 
with the round upper part, which is also to be 23ft. in height. The 
walls of the engine fons are about 7ft. in height, and are very 
substantially built. Near the furnace are the ore mines, which 
consist of a layer of iron ore upwards of 30ft. in thickness, and 
extending over a large area; the upper part is said to contain more 
than 80 per cent. of iron of the best quality. Ata short distance 
below these are the puddiing furnaces and the rolling stock, for the 
manufacture of bar iron, railway bars, and boiler plates, and a new 
6)-horse power engine, all of which are ready for use. There are 
three cupolas erected for melting the ore, and there are also some 
large castings several tons in weight. ‘The plates for the puddling 
furnace aud several parts of the machinery _ becn cast on the 
spot. The machine for the manufacture of firebricks is worked by 
a 15-horse power engine, and is capable of producing 40,000 bricks 
a week. These have been tested, and pronounced to be of very good 
quality. It is the intention of the Government to form the priu- 
cipal station of the Syduey and Goulburn Railway on a site 
adjacent to the works, about 27 acres having been taken for that 
purpose. 

With regard to general public works in progress in the colony we 
may note that some important operations are in progress for the 
improvement of the harbour at Newcastle. A contract was recently 
taken out by Mr. Ross for the extension of the public wharf for 
another hundred feet. All the requisite material is now on the 
ground, ready for the commencement of the work. The new steam 
crane, from Fairbairn’s, of Manchester, is ready for working. The 
steam dredge is at work alongside, in order to obtain a depth of 
18ft. in front of the crane when fixed. The preparations for the 
northern breakwater are slowly advancing; rails are laid down 
for a part of the distance between the jetty and the site of the 
breakwater, and the approach is being formed of the ballast depo- 
sited from the ships. At the Wollongong Harbour the excavation 
for the new basin is about finished, and the entrance to the present 
basin is being cut through. On the outer side a coffer dam is 
being formed in order to keep the water out until the whole of the 
rock at the entrance is cleared away to the required depth. The 
biasting under water for deepening of the old basin has been tem- 
porarily stopped, the steam engine that drives the drilling machine 
being used fur pumping the new basin dry; men are, however, 
employed in removing thestones loosened. Ly thistime probably the 
new basin is available for the loading of vessels, though aconsiderable 
amount of work will still require to be done to complete the harbour 
improvements. The works for the improvement of the harbour at 
Kiama are also in an advanced state. ‘The arms that are to enclose 
the new basiu are within duft. of each other; they are to be tem- 
porarily carried across the entrance of the basin so as to form a damn 
in order that the water may be pumped out, this being necessary to 
complete the excavation of the basin. The breakwater at the 
entrance of the Clarence River now extends for a length of 440ft., 
exclusive of the approaches. About 3,000 tons of stone are being 
deposited per week. Additional strength has recently been given 
to some parts of the breakwater under the direction of the engineer 
for harbours, who has just made an inspeciion of the work. ‘Tenders 
will shortly be invited for a breakwater on the northern bank, for 
which a railway 2} miles in length will be required to connect the 
site with the quarry from which the stone will be procured, The 
steam dredge which has for the last few months been at work on the 
flats in the Shoalbaven River has se far improved the navigation of 
the river that small schooners are able to go up as far as Terrara, 
and it isexpected that the steamers from Syduey will soou ply to that 
township. Some other works are being carried out under the engiueer 
for harbours, amongst which may be mentioned bridges at Dunmore, 
at Pitnacree, aud at Casino across the Richmond River, for each of 
which acontract has been taken. ‘lenders have been called forthe con- 
struction of a breakwater at Ulladulla ; and tenders are about tu be 
invited for a steam dredge for the Newcastle harbour, the plans for 
which are completed. ‘The works under this department, for which 
appropriations will be proposed this session, are as follow :—Fur- 
ther sum for the construction of breakwater, Bellambi, £20,000 ; 
towards construction of wharfs aud coal-basin, Newcastle, £38,000; 
improvement to the Moruya Niver, £3,000; coal-shoots and railway, 
Wollongong, £3,000; and cunstruction of dyke, north entrance, 
Moruya River, £1,000. 

‘Lhe colony has now no important telegraph extensions in course 
of constructiun, all the main lines authorised by Parliament having 
been finished and opened for messages. The only works in hand 
are—an additional wire between Sydney and Maitland, which is at 
present carried as far as Wiseman’s Ferry ; an extension from Camp- 
belltown to Picton for railway purposes; and an extension from 
Deniliquin to Hay. The last of these lines is being carried out 
under an arrangement by which the inhabitants of the district 
guarantee to the Government a return of 5 per cent. on the cost and 
the working expenses of the extension. The statistics of the tele- 
graph department show that after deducting all the expenses of 
management and the interest on the cost of constructing the lines, 
the receipts bring to the Government a nett return of 8 per cent. 
This must be considered a satisfactory result, particularly as con- 
trasted with the other Australian colouies, where telegraphic com- 
munication is carried on at a considerable loss. There are now in 
New South Wales 2,500 miles of telegraphic wire and 44 stations. 
The only telegraphic extensions proposed in the estimates for 1864 
are the construction of lines from Mudgee to Murrurundi, and from 
Braidwood to Araluen, and the continuation of the line to Cooma. 
These extensions are to be subject to the usual conditions of 
guarantee. 

The Australian Steam Navigation Company has built an iron gun- 
boat for the New Zealand Government, which is intended for the in- 
land waters of that colony. Sho is 140ft. in length, 20ft. beam, 8ft. Gin. 
depth of hold, and will draw only 2ft. Gin. of water: she is built of 
Z-irop, which will render her bullet proof, and is fitted with four 
water-tight compartments. The propelling power consists of an 
overhanging stern wheel, with feathering floats, driven by two 
engines vf 30-horse power each, supplied with steam from two 
boilers placed 54ft. forward of the engines, for the purpose of keep- 
ing the vessel on an even keel. Ou deck are placed two cupolas 
each of 7ft. diameter, the sides being pierced for rifles ; the cupolas 
are placed one forward and the other aft, the communication being 
from below. Iu the construction of this steamer it was important 
to protect her against being boarded in theevent of getting aground, 
aud for this purpose a 3-in. iron pipe is carried fore avd aft flush 
with the gunwale, and connected with one of the boilers. ‘The 
pipe is pierced with a series of holes, so that acontinuous jet of hot 
water is thrown from her gunwale should an enemy come along- 
side. She occupied about four months in construction, When 
ready for active service she will afford accommodation for 800 
men. 

We propose to take an early opportunity of alluding in detail to 
the great Menangle viaduct on the Southern Railway. Reference 
has before beea made to this work (which was constructed at the 
Canada Works, Birkenhead) in ‘THe Enorneer, 


THE MANCHESTER BOILER ASSOCIATION. 


Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, 
Manchester, on ‘uesday, September 29th, 1863, William Fair- 
bairn, Esq., C.E., F.R.S., in the chair, Mr. L, E. Fletcher, chief 
cen. presented his monthly report, of which the following is an 
abstract :— 

During the past month there have been examined 319 engines and 
471 boilers. Of the latter, 4 have been examined specially, 4 inter- 
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nally, 49 thoroughly, and 414, externally, in addition to which 1 of 
these boilers has been tested by hydraulic pressure. The following 
defects have been found in the boilers examined :—Fracture, 0 
(2 dangerous); corrosion, 16; safety valves out of order, 2 ; water 
gauges ditto, 20 (1 dangerous); pressure gauges ditto, 10; feed 
apparatus ditto, 2 (1 dangerous); blow-out apparatus ditto, 14; 
fusible plugs ditto, 8 ; furnaces out of shape, 1. ‘Total, 78 (3 dan- 
gerous). Boilers without glass water gauges, 3; without blow-out 
apparatus, 21; without back-pressure valves, 17. 
ExPLostons. 

Three boilers, not under the inspection of this Association, have 
exploded during the past month, from which four persons have 
been killed and three others injured. One of the boilers has been 
personally examiuved since the explosion, while this was prevented in 
the other cases by distance. The following is the monthly tabular 
statement :— 

Tubular Statement of Explosions from August 21st, 1863, to 
September 29th, 1863, inclusive. 




















Prozres- »rsons| Pe: » 
sive No. Date. |General description of iainal ry Bae rm Total. 
for 1863. | woe vue 
— 
30 Aug. 21.) Agricul-ural, locomotive type,| 
| internally-tired .. 0 4... 1 2 3 
| 
31 |Aug. 27. Ordinary single-flue,or * Corn- 
| ish,” internally-fired .. . 0 0 
32 |Sept. 19./ Balloon or haystack, echemi- 
| cal evaporating pan .. .. 8 1 4 
a 
es mer a te 7 





No. 30 Explosion, from which one person was kiiled and two 
others injened, happened to an agricultural boiler, while at work at a 
farm, driving a threshing machine. It was not under the inspection of 
this Association. 

The boiler, wiich was about twelve years old, was a portable one, 
of the multitubular locomotive type, and was worked at a pressure of 
about 40 lb. per square inch. It was stated at the inquest that the 
safety valve worked freely, and that there was a due supply of water, 
the explosion being attributed entirely to a defectivo plate in the 
firebox, which had been eaten away by corrosion untii reduced to 
one-sixteenth of an inch in thickness. ‘This plate had been pre- 
viously repaired, and at the time of the explosion was cracked 
through, and, though it had for some days been leaking in conse- 
quence, had yet been worked on in that state. 

The owner of the boiler was brought in guilty of manslaughter, 
the jury adding that they thought the appointment of a Goverument 
inspector to be highly necessary. 

No, 32 Explosion occurred to a new balloon or haystack boiler, 
during the operation of testing at the maker's yard. It had not been 
constructed for raising steam for purposes of power, but was intended 
to be used as a chemical evaporating pan or still, It was not under 
the inspection of this Association. 

The boiler—as another of similar construction and dimensions 
had recently been—was proved with steam, in order to test the 
tightness of the joints. The pressure—which appears to have 
been about 50 lb.—being raised, not by generating the steam 
within it by meaus of a fire underneath, but by communication 
with another boiler in work, to which it was temporarily con- 
nected for the purpose. Some five or six men were engaged upon 
it caulking the seams at the time of the explosion, four of whom 
were blown to a distance from it; one of them, who was killed 
upon the spot, being thrown upon the roof of a house about 
forty yards off, while two others died subsequently from the in- 
juries received. The boiler was laid upon its sile during the 
test, and gave way at the bottom, which was blown out entire, and 
thrown upon a roof about 10ft, high, and 13 yards distant, the shell 
rearing up on its dome end, and remaining in that position sup- 
ported by a shear leg. 

Its dimensions were as follow:—The height was 11ft., the dome, 
from the appearance of which the term balloon boiler probably 
arose, was ft. 3in. in diameter, and the base &ft. 9in., while the 
evliudrical sides we:e drawn in to 7ft. 9in. in the waist. The 
bottom, like tuct of a bottle, was concave, as is usual in these 
boilers, and rose 18in. at the centre, in order to enable it to resist 
the downward pressure, being connected to the sides of the shell 
by a 3-in. angle iron, half an inch thick. The plates, which 
were from seven-sixteenths to half an inch in thickness through- 
out, were some of them second-hand, those forming the dome 
being new, the remainder having been used in a boiler before, 
They had, hovever, been worked to their new shape, their edges 
sheared, and the holes punched afresh, The rivets, which were 
three-quarters of an inch in diameter, were centred from one and 
seven-vighths to two iuches apart, and the general workmauship 
appeared satisfactory. 

The rent between the bottom and sides of the boiler had occurred , 
for the most part, at the lower riug scam of rivets in the pe 
portion of the shell, but not altogether so, some portion of the rent 
running through the rivet holes at the outer edge of tho circular 
bottom plate; while, from the upward position in which the latter 
was thrown by the explosion, it appeare? most probable that the 
rent had commenced at that part of the boiler which lay nearest the 
ground at the time of the explosion, and thus, from the position of 
the fractures, must have started at the cylindrical part, and not at 
the bottom plate. The reason of this is not very apparent, since 
there were two other ring seams of rivets in the cylindrical por- 
tion of the boiler which were quite uninjured, although subjected 
to the same direct pull, which, after allowing for the rivet holes, 
did not amount to two tons per equare inch of metal, added 
to which, the longitudinal strain thrown upon these circular 
seams in cylindrical boilers is ouly half of that which occurs in 
the transverse direction, so that it is difficult to account for the 
rent selecting the lower ring seam of rivets, or, indeed, for its 
occurring at all. 

Whether, however, the rent in question was due to some uu~ 
detected flaw in the iron, or whether the plates had been crippled 
in being brought together, which is too frequently tne case, or 
whether an unfair strain was caused by the springing of the 
bottom plate, which, although arched 18in. in the centre, was yet 
flat as compared with the hemispherical top, or whatever may have 
been the cause that started the rent, one thing is certain,— 
that the application of the hydraulic test would have detected and 
exposed the weakness, prevented the explosion, and saved the three 
lives. It is, therefore, again earnestly recommended that, in all 
similar cases, this precaution should be adopted; and it is trusted 
that it will not be necessary for any further additions to be made 
to the list of fatal explosions—already sadly too long—before the 
adoption of the simple and inexpensive hydraulic test becomes 
universal. 


Traps wits Western Cuina.—We understand that memorials 
have been, or are being, seut from the Cotton Supply Association, 
the Liverpool East India and China Association, the Live 1 
Shipowners’ Association, and the Uh b of © in Man- 
chester, Liverpool, Leeds, and Bristol, urging Lord Palmerston to 
cause the Indian Government to have a survey made forthwith, by 
scientific and practised surveyors, of the route between Rangoon 
and the Burman Shan City of Kiang-Hung, on the Upper Kamboja 
Itiver, with the view of opening up trade with the rich and 
popzlous inland provinces of Western China, We understand that 
Captain Sprye and his son, who have for several years been urging 
both the Home and Indian Governments to anticipate the French 
in this important enterprise, aud whose project we recently dis- 
cussed in our columns, have addressed an official letter to the 
Chamber of Commerce in Glasgow on the same subject. A question 
of so much importance to our manufacturers, shipbuilders, ship- 
owners, and merchants will, no doubt, receive the attention which 
it merits.— Glasgow Herald. 
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NEW METHOD OF WORKING RAILWAYS BY 
STATIONARY ENGINES. 


Tue following paper, by Messrs. R. and W. Hawthorn, was read 
in Section G, at the meeting of the British Association :— 

kad a brought before this section to-day is a description of a 
method of working a certain class of railways by means of ropes from 

tationary engines, 

A system of working railways by fixed engines and ropes has 
long been in use on the colliery railways around Newcastle-upon- 
‘Tyne, as well as in other districts, and a plan for the same was 
made the subject of a patent by Mr. Benjamin Thompson, then of 
Ayton Cottage, in the county of Durham, and was introduced on 
one or two colliery railwa’ It consisted of a succession of fixed 
engines at certain intervals from one end of the line to the other, 
each engine being employed to work a portion of the railway in the 
following manner : 

The engine gave motion to two rope rolls, and the rope from one 
of those rolls was attached to one end, and the rope from the other 
roll was attached to the other end of the train. While one of the 
rope rolls was disengaged from the engine, and allowed to run loose, 
the other was in gear, and the rope from it was passed along the 
line, and round a loop sheave, then brought back and attached to 
the train. The engine being put in motion the train was dragged 
to the furthest end of the section worked by that engine, at the 
same time unwinding the rope from the loose roll, and taking it 
with it to be afterwards employed to drag back the returning train. 
This was continued throughout the line, each successive engine 
taking up the train, and carrying it over asection of the line. This 
method was not a satisfactory one for the conveyance of passengers, 
as the rider or guide in charge had not sufficient control over the 
movements of the train, and there is an objection to the carriages 
being attached directly to the rope, and at such a distance from the 
motive power. Ropes have been, and are yet, applied in other 
ways, for instance, on gravitating or descending planes, down which 
a loaded train passes, having the rope attached to the after end, 
round a sheave at the top of the incline, and thence down to the 
ascending train, and thus the descending loaded train draws up the 
ascending light train; or, where the load has to ascend, a fixed 
engine is employed to draw it up, and the descending train takes 
the rope down with it. Ropes are also applied in a variety of ways 
to the working of inclined planes on passenger railways. Thus 
there is nothing new in the use of stationary engines and ropes for 
working railway traffic. It will be observed that, in all the cases 
réferred to, the rope is attached directly to the carriages. 

In the proposed plan now offered to the notice of members of the 
Association the means of communicating motion to the train gives 
greater security, as well as the advantage of avoiding the necessity 
of attaching a train to the end of a rope, thus ensuring to the guard 
as complete control over the movements of the train as he now has 
in the employment of the locomotive engine. In the new system, 
it may be stated without exaggeration, that the rope drives the loco- 
motive wheels, and each carriage carries its own railway 

It is proposed, with the ordinary construction and gauge of 
railway, to place in the intermediate space between a double line of 
rails a series of double grooved sheaves, fixed in spindles or axles 
which pass across under the rails, extending a little over the centre 
of each line; a plain wheel or roller is fixed upon each end of these 
axles, by which the motion is communicated to the train from a 
stationary engine or engines, placed at a convenient point of the 
line—by means of an endless wire or rope, passing alternately over 
and under the grooved sheaves to the extremity of a section of the 
line where it is taken round a large loop sheave, and returned to the 
ps. prs now Lewy over each sheave which it before passed under, 
and vice versa, the double groove providing for the rope crossing 
itself without contact. 

Having traversed twice along the line of sheaves the rope 
goes again on to the large winding sheave of the engine, on which 
a sufficient number of turns are taken to ensure the requisite 
friction, 

From this arrangement of the rope on the sheaves it will be 
seen that every alternate sheave runs in the same di ection, and 
every intermediate sheave in the contrary direction; and this 
motion is communicated to the traction wheels or rollers before 
mentioned. 

It is proposed to construct the carriages for passenger lines on the 
principle of those used in America and on the Canadian railways, of 
& length of from 60ft. to 75ft., and supported on bogies, and capable 
of seating from 120 to 150 passengers, each carriage to be fitted 
with traction bars—these bars extending over two or more alternate 
traction rollers—and to be furnished with the ordinary flanged 
wheels, for running on the rails. The traction bars, of which there 
are two, are placed side by side, at such a distance from each other 
as may be necessary to meet the requirements of the line; and these 
traction bars are worked either in connection with, or independent 
of, each other by a suitable arrang t of levers or other gearing, 
by which either of the bars can be raised or depressed, thereby 
bringing a portion of the weight of the carriages upon the traction 
wheels or rollers, thus giving motion to the train of carriages in 
either direction. Or both these bars can be raised out of contact with 
er traction wheels or rollers, and the train left free from all tractive 

orce. 

The traction bars will be nearly the full length of the carriage, and 
the traction rollers will be placed about 18ft. apart, or at the rate of 
293 per mile. 

The carriage made in this way is adapted for rurning with either 
end first, being provided at each end with a platform, on which the 
driver stands to work the traction bars; and it is considered that, 
for ordinary traffic, one carriage will be sufficient to form a train 
but two or more may be attached to cach other, or the number of 
trains of a single carriage each may be increased to meet the require- 
ments of the traffic. 

The motion of the train can be quickly and certainly retarded or 
stopped by raising one bar and depressing the other, in the 
manner of a brake, thereby reversing the direction of the driving 
motlone 

A separate or independent traction carriage may be used, fitted 
with the traction wr gpase gear; but it is po ot oe that such an 
arrangement would, in most cases, only be adding a useless and un- 
necessary weight to the useful portion of the train. 

The present line of underground railway through London, from 
Paddington to Farringdon-street, is favourable to the use of the 
locomotive engine, where so much of the surface of the ground 
under which it passes is unoccupied by buildings, and readily admits 
of a good deal of open cutting and ventilation at the stations, which 
cannot be the case where the railway passes under the densely- 
populated parts of a city, as those projected in London must do. In 
such cases it will be necessary to provide for working in a conti- 
nuous tunnel of, perhaps, three or four miles in length, in which the 
steam and smoke of locomotive engines would prove obnoxious toa 
much greater extent than is experienced on the present line, which 

8 ouly partially an underground railway. As there does not appear 
to be any meaus of remedying these evils, except at a very extra- 
vagant cost, it is believed that the new system may be introduced 
with advantage in such cases as are above referred to, viz., railways 
passing under large towns, or in situations where opportunities do 
not occur of having openings to the surface. 

The maintenance of the engines will be considerably less than 
with locomotives, to balance the expense of keeping in working 
— the sheaves, ropes, &c., which will cost more than an ordinary 


Both calculation and experiment on the adhesion required to 
propel a train remove any reasonable doubt of being able, by the 
new system, to obtain sufficient tractive force by the tractive bars 
and rollers, and it is evidently quite feasible to increase this tractive 
force if required. 

With a locomotive a train of fifteen or twenty carriages has to be 
st an intense on six or eight points, aud it is this 





ids such a heavy item to the cost of railway maintenance. 





This disadvantage will be, to a great extent, remedied by the 
proposed system, the tractive force being more distributed, and, 
consequently, the wear and tear diminished. Finally, if such 
a system as the one proposed can be introduced, free from the 
objections that have hitlerto been considered iuseparable from the 
use of ropes, it will greatly facilitate the construction and extension 
of underground railways without their present drawbacks. 











ON IMPROVEMENTS IN MACHINERY AND 
APPARATUS FOR CLEANSING AND PURIFY- 


ING CASKS. 
By Roxert Davison, C.E.* 


In the paper which the author had the honour of reading before 
this Association in the year 1849, on the ‘‘ Desiccating Process,” he 
took occasion to mention its application,amongst others, to the purifying 
of brewers’ casks, and further stated ie ere of one million casks 
had at that time undergone the process. It was not, however, made 
clear that the casks had to undergo a previous operation, namely, 
that of cleansing, which was effected by machines of peculiar con- 
struction, completely removing all adhering matter from the inside 
without resorting to the expensive and injurious system of un- 
heading. 

The object of the present paper is not only to confirm all that was 
then stated as to the efficiency of the hot air system, by stating that 
upwards of eleven millions of casks have since been treated in like 
manner, but to illustrate still further the importance of a proper 
system of cleansing casks before any —_— process is applied. 

It may seem at first sight but an indifferent matter to bring before 
an important Association like the present, but when it is considered 
that there are no fewer than two thousand four hundred public 
breweries in the United Kingdom who brew something like twenty 
million barrels of beer annually, and assuming that at least an 
equal number of casks require to be cleansed, it becomes a matter 
considerable importance how, and at what cost, this enormous 
amount of work is accomplished. 

As regards the cleansing process, it is worthy of note that the first 

ful introduction of machinery for this purpose was in the 
year 1843, when the author, in concert with Mr. W. Lymington, 
produced the machine already referred to, as well as the improved 
mode of purifying 

Previous to this period, the only known method of cleansing was 
by the introduction of steam or hot water, or both, assisted by a 
chain placed inside, and a rolling motion given to the cask by hand. 
By such means it will not be difficult to see how uncertain would 
be the internal state of the cask. 

The machiue invented in 1843 consisted of a double frame, suited 
to the form and size of each cask, the frames revolving one within 
the other, and at right angles to each other in such a manner as to 
cause a chain of peculiar construction, assisted by hot water, to 
traverse completely over every portion of the cask,and so effectually 
remove all adhering matter. ‘l'hese machines still continue to be 
held in high repute at many first-rate establishments, and so far as 
cleansing is concerned, they are nearly, if not quite, equal to any- 
thing which has since been attempted in this way. There is, how- 
ever, one objection to them, namely, they are only calculated to 
cleanse one cask at a time, which, in such establishments as the 
two leading Burton houses (whose demand for casks each day 
amount to thousands), has been a complete bar to their introduction 
and use. The new machine now placed before the Association not 
only gets over the difficulty in respect to the number of casks 
cleansed at one time, but is superior to the old machine in point of 
speed generally. This machine consists mainly of two circular 
discs with an upright shaft or spindle in the centre, which has a 
screw at each end (the threads being cut right and left handed). 
The two discs have likewise each a corresponding female screw, 
which, when turned round on the upright spindle (the same being 
temporarily fixed), it will be easy to see, will cause the discs to 
advance or recede from each other, according as they are turned to 
the right or left hand. Such is the mode by which the casks are 
either secured or released from the machine, that is, by turning in 
one direction, the casks are effectually secured between the two 
discs; by turning the reverse way they are released. 

Any number of casks which the bottom disc will contain, and 
even a second tier (if desired), can be fixed and afterwards cleansed 
at one operation—say two sets of five or ten casks. j 

A compound motion is given to this machine not dissimilar (so 
far as the outer action is concerned) to the old machine, but, from 
the fact of the cask being placed in an upright position in the 
machine, and likewise surrounding the middle shaft or spindle, the 
casks themselves, when the machine is set in motion, are twirled 
about in a manner altogether peculiar and effective. ; 

The best cleansing medium is found to be a small quantity of 
sharp shingle along with two or three gallons of hot water. 

The time occupied in cleansing ordinary dirty casks is about five 
minutes, and very bad mouldy casks about twelve minutes. Thus 
it will be seen, that one of these machines is calculated to cleanse 
easily 100 ordinary dirty casks, or sixty mouldy ones per hour, at 
the mere expense of two or three labourers and an insignificant 
amount of engine power. In large establishments where unheading 
is still resorted to, the saving to be effected by this new machine 
must of necessity be great. 

With regard to purifying both new and old casks, there can be 
no doubt that the wisest course for new casks is to divest the wood 
as much as possible of the coloured juices before it is made up into 
casks, which is easily done by hot water or steam, and it is after- 
wards dried by currents of hot air. 

Old and tainted casks are found to be cured (within 1 in 200) by 
partial steaming, and afterwards by exposure to currents of hot air 
at 450 deg. Fah. 

Experience having sufficiently proved the soundness of this mode 
of preparing casks for a most important branch of trade, it may 
seem almost needless to suggest any other method of performing 
the same work, but the author being the first to discover the im- 
portance of applying heated currents to such a purpose, he feels it 
incumbent on him to state that there is still another element which 
he is not sure but must ere long supersede to a considerable extent 
the one before referred to. It is that of superheated steam, the use 
of which was discovered lately by the author in rather a singular 
manner, namely, while engaged in some experiments with super- 
heated steam, it occurred to him, seeing that there was an indicated 
temperature at the time of between 600 and 700 Fah., that it would 
be well to try its effect upon a very bad stinking cask, which, being 
obtained, was subjected to the heat enly ten minutes, when it was 
pronounced perfectly sweet. It is only necessary to add that the 
same result has attended many repetitions of the system, and 
although they have not all been attended with the same successful 
results, the author feels that it has not arisen from any fault in the 
principle, but from a want of sufficient practical data as to the exact 
temperature and also the amount of time which the casks can be 
safely exposed to this powerful agent. 








* Read at the Newcastle meeting of the British Association. 


Frexcn Pxatep Fricates.—It is stated that ten new iron-clad 
frigates have been completed, and are ready for launching and 
fitting out, at Cherbourg. Their names are the Flandre, the Gau- 
loise, the Guyenne, the Magnanime, the Provence, the Revanche, 
the Savoie, the Surveillante, the Valeureuse, and the Heroine.— An 





iron-clad frigate, built for the Italian Government, was launched a 
few days ago from the building yard at La Seyne, near Toulon. 
She is of 4,800 tons measurement, has engines of 700-horse power, 
and is to carry thirty-six guns. She takes the name of San Martino. 
Her bow below the water line is formed so as to act as a steam ram. | 
She is everywhere covered with thick plates, but more towards the 
bow, which would be the most ex to the force of any shock, | 
are much heavier than the others. 


ON THE PAPER MANUFACTURES OF NORTH. 
UMBERLAND AND DURHAM. 
By W. H. Ricuarpson.* 

In consequence of the general disinclination on the part of thé 
paper manufacturers to furnish any information or statistics of their 
operations, this account will necessa’ imperfect. 

The estimates given have, however, been carefully considered, 
and are as accurate as possible under the circumstances, 

Number of firms in the trade... .. 1. oe «2 ss os 12 


Number of machines making white paper .. eo 00 ce 10 
” ” 16 «= DEOWR «45 ce co ce oe 


Quantity of white paper made per year .. .. oe 8,500 
“ brown ,, 4,500 


» 90s 88 68 oe 





Total .. .. .. [8,000 
Being about one-twelfth of the entire production of the United 


Kingdom. 
Total estimated annual value, £300,000. 

Coarse material, as old ropes, &c., used Tons. 

for brown paper.. .. «oe «+ of «© o8 «8 ef 5,200 
SS eS SS a ee ee 4,000 
Esparto cane we oe 6 oo Sm a 2,000 
Bleaching powder... oe ++ o8 «+ «+ «8 «+ oe 400 
Sodaash .. «oe «se oo +e 08 «8 o8 o8 se eo 200 
ee a ee ee ee ee +e 35,000 


The imports of Esparto grass to the port of Newcastle-on-Tyne 
were:— 

Tons. 
a a a ee ee a 
RG. ce peices aa ae th as ee oe ca 
Ss 6. Oe ae: Mies) te Oe ke, ae a8 

The principal improvements that have been madein the manu- 
facture of paper, in late years, are in the details and general efficiency 
of machinery, whereby a much larger quantity of paper is made 
with the same apparatus than formerly; and in the superior 
management of the chemical processes, whereby material that 
formerly was entirely useless is now worked up into common sho 
papers, and iuferior rags are cleansed and bleached into a poe 
white paper, which formerly were made into coarse paper. 

The only notable exception to this is the introduction of Esparto 
grass, the importation of which has been steadily increasing, and, as 
will seen by the statistics already given, amounted to nearly 10,000 
tons in the year 1862, into the port of Newcastle alone, the greater 

it of which was, however, forwarded by railway into Scotland, 

ancashire, and elsewhere. Newcastle affords special and peculiar 
facilities for the importation of this material from the east coast of 
Spain, where it is principally gathered. Vessels load at Newcastle 
with coke or coals for Spain, and bring return cargoes of mangan: 
pyrites, copper ore, lead and lead ore, iron ore, and other minerals 
for the use of the chemical and other manufactures on the;T'yne, and 
from the lightness of the Esparto grass, one ton of which occupies 
the space of three to four and a half tons measurement, they aré 
enabled to carry a full cargo of it in addition to the minerals, which 
serve as ballast, thus materially economising the cost of freight ; so 
much so, that paper manufacturers near Edinburgh and in Lanca- 
shire find it cheaper to import via Newcastle than by way of Leith 
or Liverpool. ’ 

Esparto, or Alfa as it is called on the African coast, is @ coarse 
grass, which grows in sandy places in almost all the countries 
bordering on the Mediterranean. This grass consists mainly of 
Ligeum Spartium, Stipa tenacissima, and other species of the last 
named genus, all very similar in character and general appearance, 

Ithas been used from time immemorial for making mats, ro 
&c., and is mentioned in Pliny’s Natural History as applied to these 
purposes. Various attempts have been made to manufacture 
Esparto into paper during the last thirty years, one patent for the 
purpose being dated as far back as 1839, and in France similar 
efforts ave been made for many years; none of these have 
been practically successful on the large scale, with the excep- 
tion of the process arranged by Mr. Thomas Routledge, of 
Eynsham Mills, in Oxfordshire, who has been making printing 
paper from Esparto for the last nine years, and has taken out three 

atents for the processes employed. He has lately taken a mill at 
‘ord, near Sunderland, for making printing paper from Esparto 
only. Other manufacturers have, however, used it mainly as a 
bleud with rag material. 

No material alteration in the machinery or apparatus is required 
for working Esparto, and very much less power is required. The 
successful working of this fibre depends mainly on the careful and 
proper adjustment of the quaatity and strength of the chemicals em , 

loyed, 

" The quantity of soda ash required for neutralising the gammo- 
resinous matters contained in the fibre, so as to admit of its being 
made into pulp, is very large, though not so great asis required for 
straw; and the fibre, unlike rags, never naving before been sub- 
jected to bleaching or other chemical treatment, also requires very 
much more bleach powder to bring it to a colour suitable for print- 
ing paper. The quantities required are from five to six times as 
much as for cleansing and bleaching the coarsest rags. 

The importations of Esparto into the Umited Kingdom for the 
past twelve months being about 18,000 tons, the use of this article 
may be estimated to have caused an increased consumption of soda 
ash and bleach powder of at least 4,000 tons per annum, and the 
fact of these chemicals being dear on the continent of Europe is one 
obstacle to the use of Esparto there. , 

Nearly all newspaper, not excepting that on which the Times is 
printed, contain portions of Esparto, and some of the penny daily 
papers published in Edinburgh contain only one-fourth rag 
material 

The large supply of paper making material from this source has 
been most opportune. Rags are becoming gradually scarcer; 
coloured rags suitable for making common pains pe were 
worth 4s. to 6s. per cwt. in 1848, and are now worth 9s. to 12s Pt 
cwt., and this notwithstanding the relief produced by the importation 
of Esparto 

This scarvity, the existence of which the jurors’ report of the 
Exhibition, 1862, most unaccountably denies, has been aggravated 
by the almost total cessation of the supply of waste and tares from 
the cotton mills; and even with the assistance of Esparto grass and 
cheaper chemicals and fuel, the paper makers in this country have 
been placed in a most disadvantageous position in respect of the 
supply of material in comparison with their continental rivals, by 
recent legislation, which in the opinion of many will have a tendency 
to cripple the progress of the trade in this country. The di 
of this subject is, however, not suited for the present occasion. _ 

The greater part of the paper manufactured in this district is of 
the coarser descriptions, and Newcastle brown and Tyne casing, 
which, from a geographica) +rror, is known in Manchester as 
paper, have a reputation th oughout the kingdom for toughness and 
general excellence. 

‘Lhe printing and writing papers of Messrs. Annandale and Sons 
have a deservedly high reputation in the London market. The 
other descriptions of white paper made in the district are mainly 
for the daily newspapers, whose consumption of common prin 
paper has of late years become so enormous as y to alleviate 
the depression consequent on the general dullness of trade arising 
from the cotton famine; and it is hoped, notwithstanding the unfair- 
ness with which the trade has been treated by the that, 
with the resumption of business in Lancashire, it may recover ite 
former prosperity. 

* Read at the Newcastle meeting of the British Association. 








Canaus or Innication.—(From our Co: ).—A new —_ 


| tion canal is about to be executed in the French department of 


Pyrenees-Orientales, which owes already its exce onal prosperity 
iy the widely adopted practice of watering ay The proposed 
canal will traverse about 3,000 acres of land. 
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THE WRECK REGISTER AND CHART FOR 1862. 


Tue following is a synopsis of the returns made by the Board of 
Trade to Parliament, of the wrecks and casualties which have taken 
place on the coasts, and in the seas, of the British Isles during the 

it year. 

It ena here be observed that the materials from which these 
valuable documents are compiled are derived from reports furnished 
by the officers of the Coast Guard, and Receivers of Wreck, resident 
on the shores of the United Kingdom. 

When we remember that the number of vessels which entered in- 
wardsandclearéd eS ea different British ports in the course of 
the past year was 268,462, and. that these ships had on board, pro- 
bably, 1,610,000 men, it becomes almost a matter of certainty that 
a large number of casualties should take place amongst them every 


ear. 
7 The coasts of the British Isles extend upwards of 5,000 miles, and 
on looking at the Wreck Charts which accompany the Register, it is 
observed that there are few parts of that continuous shore which are 
not studded with the usual wreck marks; and thus it is that on 
nearly every page of the Register this startling fact constantly 
presents itseli—that during the year no less than 1,827 wrecks and 
casualties took place on our coasts, with the loss of 690 lives. 

Compared with previous years the Register informs us that the 
wreck experience cf the past year is very unfavourable. But the 
number of lives lost is fortunately considerably under the average, 
owingcbiefly to the valuable and prompt services of lifeboats and 
other means employed on occasions of wrecks ou our coast. The 
wrecks and casualties in the year show a large increase on the 
average of those during the preceding eleven years. The number 
of wrecks in the last eleven years was 13,657, while the total 
voyages made to and from British ports in that period were 
2,745,910—so that one ship was wrecked out of every 201. During 
the past year, as previously stated, the number of voyages of vessels 
to avd from ports in the United Kingdom was 268,462, and out of 
this large number 1,827 casualties occurred—or one in every 147. 

In the past eleven years, from the above wrecks, 8,775 persons 
were lost, or nearly 800) each year. Last year, it appears from the 
returns that the lives of 4,729 persons were imperilled on the coasts 
of the British Isles, of which number 690, or 14°59 per cent., were 
lost. The wrecks and disasters for the year 1862 may be thus 
classed :— 

Totally wrecked .> 1. oe «+ os 


Seriously damaged .. .. ++ «- SS gees. ois oe’ om 
Totally lost in collision =... se +s oe ee oe ce ee oe 666 


Vessels. 
+ 455 


D seriously by collision .. «+ « «+ os 272 
Injured by collision .. 2. «2 +s o8 «8 os oe 339 
Total .. «2 08 «oc oF of of of 1,827 

This number of disasters for last year is at tho rate of five per 


day. 

The months of January, February, March, October, November, 
and December were the most destructive to ships. 

The startling facts which the Wreck Register disclose each suc- 
cessive year have succeeded in drawing general public attention to 
this important subject, and frequently it is referred to in Parliament. 
On a recent occasion, when Lord Ravensworth alluded, in the House 
of Lords, to the necessity of constructing harbours of refuge on the 
north-east coast, he caused to be suapended in their lordship’s library 
a large wreck chart lent by the National Lifeboat Institution. 

The fearful scenes represented on that chart naturally excited their 
lordships’ attention. Indeed the dreadful havoc which storms 
commit every year in the seas and on the shores of the British Isles 
can only be aly realised by the aid of such a chart. 

It is, however, satisfactory to find that the publication of the 
Annual Register of the Board of Trade, and other meansof publicity, 
have materially contributed to the establishment on our coasts of a 
system of lifeboats and life-preserving apparatus, which reflects the 
greatest credit on the philanthropy of the age in which we live, and 
on the energy with ~hich these means have been placed on our 
shores by the joint action of the National Lifeboat Institution and 
the Board of Trade. 

Amidst the desolating scenes which the Wreck Register and Chart 
reveal, it is consolatory to know that by means of lifeboats, the 
life-preserying apparatus, ships’ own boats, and other means, 21,158 
lives have been saved from a watery grave during the past seven 
years, of which 4,039 were rescued last year. 

The following is a summary of the means used in saving the 
4,039 lives from wrecks on the coasts of the United Kingdom during 
the past year:— 


By lifeboats and rocket and mortar apparatus .. .. «. .. 637 
By ships, ships’ own boats, shore boats, steamers, &c. .. .. 3,389 
By individual exertion .. «2 «2 oe 8 «2 of of « 13 


Total ee « ++ 4,039 

As usual, ships, ships’ boats, and smacks have saved more lives in 
that period than the lifeboats and the rocket and mortar apparatus. 
This apparent discrepancy is susceptible of easy explanation. When 
a disaster takes place in British waters, it frequently happens that 
either a ship or smack is fortunately at hand to render assistance to 
the crews of the distressed vessels. Such help is seldom attended 
with any very great danger (although sometimes it is so), and the 
men are often brought ashore before any tidings at all have reached 
a lifeboat station. But the great value of the services rendered by 
lifeboats can only be appreciated by considering that they are mostly 
performed on occasions when no other craft could be launched from 
the shore with safety. 

Schooners and brigs were, as usual, the most numerous description 
of vessels that were lost during the past year on our shores. These 
are usually employed in our coasting and coal trade, and the de- 
struction of hundreds of them even in moderate galesis now reduced 
to a matter of certainty. 

In December last seven vessels foundered off the east coast of 
England—with the loss of all hands—while engaged in coasting 
voyages. One of them wasa collier sloop 71 years of age! Another 
collier brig also foundered in October last, and seven out of nine of 
her crew were drowned. She was 99 years old! 

The following is an analysis of the tonnage of the ships lost last 
year :— 


Vessels. 

Vessels under 50 toms .. +. «2 of se oe «+ of eo S41 
Slandunderl00 ,, «s «+ «+ «+ oe of 441 
il SC, B00 4, oe ee we oe ce ee te oe oe TSE 
a COO 4 «2 cc co cc co co cf co eco 186 


Ree rt cs Ge eee ae ae ae ere 


eee oe oe te ee oe oe «620 


901 «» 1,200 
1,20land upwards ,, «2 6 «2 «+ se 8 ef ef eo Il 


Sw. me ee ee! ee 
The most destructive gales of wind were those that blew from 
5.W., S.S.W., W.S.W., and N.W. 
We find that the ages of some of the vessels that were hurried out 
of existence were as follow :— 





"MORORO SORE 2c 2s <0 oe ee oo ce - 122 
3 and not exceeding 7 years .. 71 
8 ” Se a a ae 131 
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” . ee ce 08 08 6 60 cf ve 
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Total .. 6 of ce ef of oe 1,827 


We also remark that, in perfectly calm weather, 23 vessels were 
wrecked ; in light airs, 28; in light breezes, 56; in gentle breezes, 
43; in moderate breezes, 110; in fresh breezes, 187; in strong 
breezes, 195; in moderate gales, 75; in fresh gales, 170; in strong 
gales, 199; in whole gales, 218; in storms, 63; in hurricanes, 69; 
and in unknown and variable weather, 52. 





We moreover observe that 321 vessels were wrecked that were 
under the command of masters holding certificates of competency ; 
while 720 were wrecked that were commanded by others who were 
not required by law to hold such certificates; and 266 were com- 
manded dy foreigners not having British certificates. 

We observe that of the total wrecks during the past year on our 
shores, irrespective of collisions, 60 vessels foundered; 41 vessels 
were driven or run on a lee shore; 66 parted their cables, or dragged 
their anchors and went on shore; 40 were wrecked from damage to 
hull, or the loss of masts, yards, or sails; 3 were actually capsized; 
72 were wrecked from inattention, carelessness, or neglect; 25 from 
defects in ships or equipments; 7 from a combination of causes ; 
while 18 arose from accident. 

Of the total wrecks that took place from collisions, 18 were from 
bad look-out, 22 because the rule of the road at sea was not observed, 
1 from the want of sea-room, 4 in thick and foggy weather, and 
4 from neglecting to show lights; but it is worth observing that 
only one collision with total loss occurred from the error of the 
pilot who was on board; 4 occurred from negligence and want of 
caution. 

It is also a lameutable fact, in regard to collisions, that 141 took 
place in fine and clear weather; the whole number of collisions 
during the year being 538—102 in the day time, and 236 in the 
night. Last year 11 collisions occurred between steamers, and 190 
between sailing vessels, while both were under weigh. 32 collisions 
also took place between sailing vessels, one being at anchor and 
the other under weigh at the time; but no collisions occurred 
between steamers under these circumstances. 46 collisions likewise 
took place between steamers and sailing vessels, both being under 
weigh; and 6 only when sailing vessels at anchor were run into by 
steamers. 53 collisions also occurred by vessels breaking from 
their anchors or moorings. We earnestly trust that the admirable 
regulations which the Board of Trade have just published to pre- 
vent collisions at sea, will materially tend to lessen the number of 
these fearful disasters. 

The most disastrous wrecks, with the greatest loss of life, occur 
between that part of the coast extending from Skerries and Lambay 
to Fair Head and Mull of Kantyre. During the past thirteen years 
1,641 lives were lost in that district. The next is from the North 
Foreland to St. Katherine’s Point, which during the same period 
claims 1,136 lives. 

The estimated loss of property involved in the destruction of a 
portion only of the vessels wrecked in the last six years amounted 
to four anda half millions of pounds sterling, although the total 
amount, being unreported, cannot be ascertained ; but who can ap- 
preciate the value of the precious lives lost in those terrible disasters, 
except those at our seaports and fishing villages who are now widows 
and orphans or friendless, who have bewailed with unutterable 
anguish the loss of a husband, father, or near relation ? 

On the other hand it is most gratifying to find that in these six 
years 4,169 lives were rescued from the jaws of death by lifeboats 
and the life-saving apparatus alone. It may be proper to observe 
that these means of saving life are rarely used except under the 
most perilous circumstances. 

One can hardly conceive a more pitiable sight than a noble ship 
stranded on a sandbank during a gale of wind, with her crew in 
the rigging, or firing minute guns as signals of distress, so that 
they may obtain help from the shore. Ou observing these signals 
the crew of the lifebcat immediately put off. Indeed, we know of 
no spectacle more sublime, or more calculated to send the blood 
thrilling through the veins with admiration and awe, than the cool, 
determined courage, and the lively charity that sends these poor 
and often half-starved fisher fellows out in the dark night, in the 
midst of bitter frost and snow, into a tumultuous sea and surf, 
hungry for their bodies, in the very teeth of a furious wind, with 
death threatening them on all sides, and nothing but their coolness 
and skill to rely upon to preserve their own lives, to say nothing of 
the lives of others—leaving wives and families of little ones at home 
who may never see them in life again. What stout hearts those 
must be as, yard by yard, they struggle away from the dim shore, 
lost in an obscurity of scud, ard surf, and snow, thinking of nothin - 
but their duty—the errand of mercy and charity before them— 
through the raging tempest—winning their way, though seas that 
to the landsman are fearful to gaze on, even from the safe standing 
on the beach, momentarily threaten to overwhelm them! Out 
further and further yet into the dark void, a speck on the waters. 
Another flash of the minute-gun points out where the versel is 
lying aground upon a shoal, the sea making a clean breach over her, 
and the scud and spray flying shear over ber mastheads, which 
threaten to go every moment. Stand to it, stout hearts! A few 
more minutes of the heavy toil and the boat will be well in to lee- 
ward of the wreck, when the most dangerous part of the whvule 
operations will commence ; for there is danger of her being stove 
in momentarily, either by contact with the wreck itself, or with the 
floating spars which may be hanging loosely around her. The 
relief of a wreck is no mere child’s play ; it often occupies hours of 
hard, dangerous, and unremitting toil. It is no mere sudden flash 
of generosity that is required—no enthusiasm burnt out as soon as 
kindled; but that steady undaunted “ pluck” which distinguishes 
frequently the highest as well as the lowest class of Euglishmen in 
times of danger. Ilow important, then, is the work of the National 
Lifeboat Institution in providing these messengers of mercy on our 
coasts, and in encouraging noble deeds of daring in the rescue of our 
fellow-creatures from an awful death. 

It may be interesting here to recapitulate briefly the operations of 
the National Lifeboat Institution, which has now 125 lifeboats under 
its management. During the past year, in addition to saving 
twenty-one vessels from destruction, 358 lives were rescued by the 
lifeboats of the society. For these services rewards amounting to 
£915 18s. 1d. were voted. ‘The number of lives saved by the life- 
boats of the society, or by special exertions, for which it has granted 
rewards since its formation, is 13,220. For these services 82 gold 
medals, 733 silver medals, and £17,200 in cash have been granted as 
rewards. The institution has also expended £75,380 on lifeboats, 
lifeboat transporting carriages, and boathouses. Surely a society 
which has thus been productive of the greatest services in the cause 
of humanity will not have to appeal in vain to the public for help 
to enable it to continue its merciful work on our dangerous sea- 
board! We may add that contributions in aid of the great and 
important work of the National Lifeboat Institution are received by 
all the bankers throughout the United Kingdom, and by the Secre- 
tary at the Institution, 14, Johu-street, Adelphi, London. 





Caprain Mavry’s System.—A few months ago we noticed a series 
of articles published in the Revue Maritime et Coloniale, by Com- 
mander Bourgeois, of the French rem in which he attacks Captain 
Maury’s well-known system establishing the law which regulates 
winds and tempests. To this severe criticism Captain Julien, whose 
labours in the same field of inquiry about two years ago some of 
our readers may recollect, replies in this fortnight’s Revue Contempo- 
raine, admitting the correctness of Commander Bourgeois’ nautical 
observations, but denying their validity as a refutation of Captain 
Maury’s system, which rests upon the simple and beautiful principle 
of a particle of air describing a double circuit, constantly driven 
from one pole to another, and passing alternately from the higher 
to the lower regions of our atmosphere. ‘This alternate motion of 
ascent and descent occurs only in certain distinct zones, and, there- 
fore, for the other points of the globe we must admit the existence 
of two currents, placed one above the other, and acting in opposite 
directions. Commander Bourgeois denies the existence of the 
calms of the Tropics and Equator, but Captain Maury himself 
admits that they are variable, and traversed by the winter 
monsoons. Commander Bourgeois establishes a uew system of 
compensation occurring at the surface of the globe, instead of being 
effected by the intersection of the upper strata of the atmosphere 
with the lower ones. Captain Julien shows that this system is far 
more complicated than Captain Maury’s, which bas now been con- 
firmed by experience. Our author completes the distinguished 
American's defence with various arguments which we must omit as 
not calculated to interest the reader.—Galignani. 








LONDON ASSOCIATION. OF -FOREMEN™> 
ENGINEERS. ce 


Tue October, meeting of the above-named Society took place on 
the 3rd inst., at 35, St. Swithin’s-lane, City, Mr. Joseph Newton, of 
the Royal Mint, President, in the chair, After some ex ions of 
certain alleged obscure points in the paper of Mr. Gettliffe, as read ’ 
at a previous meeting had been given by the President, that gentle- | 
man (Mr. Newton) proceeded to allude in very feeling terms to. the 
death of Mr, William Buckle,an honorary member of the Society.. It 
had been, he said, his good fortune to be associated in twelve. years 
of unbroken friendship with the deceased gentleman, and he could 
truly say that a more estimable colleague and companion ‘he had 
never known. Few men had gone out of existence with more real 
friends than Mr. Buckle, and if he had enemies it was certainly 
among, those whose friendship was not worth having. As it was 
probalge that a memoir of their departed associate would appear be- 
fore log in the pages of the proper medium for such a paper—Tae 






Enatxggr, he should not on that occasion dwell further upon his 
meritsfor practical talent. 
It vas then proposed by Mr. W. M. Oubridge, seconded by Mr. 


h Jones, and carried unanimously by the meeting, that the 
'y do communicate to Mrs. Buckle and family the assurance 
of the ‘sincere and heartfelt condolence of the Association of Fore- 
men Engineers with them, under the painful circumstances in which, 
by the, degth of a kind husband and father, they are placed. 

Thig p@nful episode—painful yet gratifying—having been con- 


cluded&the chairman requested Mr. T. Miller to read his promised 
paper an Entirely New Mode of Coating Telegraph Wires.” 
Mr. Miller complied, and proceeded to say that he had devoted a 


considfrable amount of time and attention to the subject he intended 
to try # ¢@lucidate, but as this was his maiden attempt at paper read- 
ing besh®uld claim the usual indulgence allowed in such cases—a 
considerable share of forbearance. If he failed in conveying, b: 

and ink, an exact idea of his supposed improvements, he sm f boat 
the diagrams he had prepared, and which he now placed before his 
fellow members, would successfully aid him in the performance of 
his task. (Those “diagrams,” we may state, were elaborate and 
coloured drawings, and they did assist the reader's explanations 
materially.) Mr. Miller went on tosay that his invention consisted, 
in the first place, in the preparation of india-rubber and similar gums 
in such manner that after being cut the lines or corrugations made 
by the cutting knife run in a longitudinal direction instead of trans- 
versely or across the strips, as at present practised. This was effected 
by means of a cutting machine having its knife set in a longitudinal 
direction with the blocks of material from which it was proposed to 
cut the sheets. The knife might be made to advance to the block 
when in the act of cutting, or vice versa. The reciprocating knife 
might be made either the whole length of the block of rubber or an 
portion of its length. If of the whole length, the framing which 
supportell the knife with its driving apparatus would have uo tra- 
versing motion, but if the reciprocating knife were only a portion of 
the lengSh of the block the frame would have given to it as much of 
a traversing movement as would cause the knife to cut freely over 
both ends of the block. Several kinds of knives might be used, as, 
for example, circular or irregularly formed oval ones. These could 
be made to cut vertically or horizontally. When vertical cuts were 
being made the blocks would be tixed to the platform by atmospheric 
pressure, the air being first exhausted from under the blocks b: 
means of an air pump. The resulting sheets would Seoharensie 
wound on a mandril and cut into strips by the aid of another knife 
mounted in a self-acting slide rest, with a traversing or to-and-fro 
motion. Another method which might be employed for making the 
cuts or corrugations longitudinal was that of masticating the rubber, 
placing it in an annular space in a heated press, and then pressing it 
by a heated follower until a solid ring was produced. ‘I'his ring, 
which should have a rectangular cross section, would then be 
mounted in a cylinder or pulley fixed on a shaft, and drivon at a 
proper speed. if the strips were required to be only equal to the 
circumference of the ring, the knife, mounted in a slide-rest, would 
be made to advance and cut the strip or ribbon to the thickness 
wanted. A second knife, fixed in a slide on the same rest, and at 
right angles to the first, would be made to cut the strip of the proper 
width. ‘lhe slides, with their corresponding knives, could be actuated 
by cams, screws, and levers, so timed and arranged as that they 
would not interfere with each other's action. “As the ribbons wi 
cut the knives assumed such positions as to allow the resulting 

to be thrown back off the revolving block from which they were cut, 
by the agency of a guide. If strips were required of a greater length 
than the circumference of the ring of rubber two hoops would have 
to be placed in the annular space of the press in such a manner. that 
the thickest parts of the hoops should be opposite to each other but 
lying in reverse directions, When the rubber waa moulded in the 
press with these hoops, external and internal indents would be 
formed in the rubber of the seme depth as the strips to be cut. This 
would insure that the strips should be of equal width when cut spi- 
rally. ‘lhe knives would be so placed at right angles as to cut the 
strips spirally. The stroke of the radial traverse of both knives 
would be equal to the depth of the ring of rubber to be cut—that is, 
fiom the outer circumference towards the centre or inner circumfer- 
ence, or vice versa. After the strips in this case were cut 
they were laid out evenly on long trays, open or otherwise, and with 
rows of small rollers mounted horizontally and vertically in their 
bottoms. They were then to be taken to a water bath, heated tothe 
necessary temperature, and thus cleansed from dust or extraneous 
matter. After being sufficiently purified by this process, one end of 
each strip is taken hold of and passed through a series of rollers, 
each succeeding pair of rollers being driven at a greater speed than 
the pair preceding it. Thus the ribbons would be stretched in the 
most gradual and safe way. After passing the last pair of rollers the 
strips would be attached to a reel and wound thereon. The reel 
would receive a rotary motion just sufficient to keep the neces- 
sary tension while in the course of winding, and a longitudinal to 
keep the folds of the strips from overlapping each other. When fully 
wound on, the last ends were to be fastened to the reel. 

This latter should be made of tin plate, sheet iron, or zinc, and 
might be shipped or unshipped readily. The full reels would after- 
wards be removed to a drying chamber, fitted with a series of heating 
ay at the bottom anda fan at the top to carry off the moist vapour. 

‘he drying sufficiently effected the strips wero rewound upon bob- 
—_ which were then ready for transference to the covering ma~ 
chines. 

The wire-covering machinery consisted in the mounting of one, 
two, or more hollow spindles on end, over and concentric with each 
other, and made to revolve on hollow studs or bearings, each spindle 
carrying a disc arm or arms, with a bobbin and spindles iv each, 
The bobbin spindles were hinged or jointed to the discs, so that 
they might be set by a screw to any required angle to corrospond 
with that of the rubber strips when being lapped round the wires, 

The strips are guided on to the wires by small rollers mounted 
on the discs. On each of the bobbin spindles one of the before~ 
named reels is secured by epring®, washers, and nuts. The wire to 
be covered is wound on a drum below the under end of the hollow 
spindles. ‘This drum is kept steady in its motion by a friction 
brake. The end of the wire is passed upwards through the hollow 
stud or spindle, where, when it has passed a certain distance, it 
gets a covering of rubber from off a bobbin attached to the inner 
hollow spindle, and in ion one or more layers are laid on 
from the bobbin attached to the next hollow spindle, and so on from 
the next if that be required. The hollow spindles may, if that be 
found desirable, be driven at different speeds. The wire then 
passes between guide rollers and also between a pair of small 
pulleys centred on and carried by a pair of levers free to oscillate on 
their centres, and the nse of which will presently be shown. The 
wire is then carried up over a leading pulley fixed on a shaft. The 
shaft and pulley receive motion by gearing from one of the hollow 
spindles through which the wire has been condncted,, Round this 
last-named pulley the wire is once or oftener to ensure ite 
taking a proper hold.: The end of the wire is then carried wi 





another pulley placed at the bottum of a small but deep cistern con~ 
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taining water, and then again carried upward over guide pulleys, 
whence it is wound on to a drum. The drumis driven bya frictional 
arrangement. The wheels and pulleys must be so proportioned as 
that the drum shall always have more surface motion than the 
leading pulley, so that the wire shall not lose its ‘-bite” and be 
thus carried through the machine. The drum has a traversing 
motion parallel with its axis, in order to ensure that each round of 
the covered wire shall be laid on without overlapping. The 
traversing apparatus accommodates itself to any thickness of wire. 
The machines are self-acting, and the insulation of the wire being 
of great moment, the appliance for stopping the machine when a 
flaw or fault occurs shall be first described. An electric current is 
ye through an electro-magnet and attracts an armature, which, 
y the intervention of levers, rods, and catches (shown in the 
drawings), causes the machine to be thrown out of gear and an 
alarm bell to be sounded. The end of the covered wire is in con- 
nection with a battery, and so long as there is no flaw in the insula- 
tion no current passes through the covered wire. When, however, 
a flaw in the wire covering enters the water it completes the circuit 
between the poles of the battery through the maguet coils by 
another wire, one end of which terminates in the water and the 
other at the opposite pole of the battery. When a strip is being 
laid on the wire it is kept in a state of tension and while revolving 
it touches a lever which is furnished with a catch at one end. This 
lever is centred on the arm of another in connection with the stop- 
ing gear of the machine. So long, therefore, as the rubber is 
ing payed off the bobbin on to the wire the lever will be kept 
back and out of gear, but should the strip break or run out there is 
nothing to strike the lever back, and it is gently advanced by a 
spring, the catch on the opposite end of the lever then takes 
into a notch on a vibrating lever and throws the apparatus out of 
ear. 

The small pulleys before alluded to, and centred on levers, are 
connected with the striking or stopping gear in such a manner that 
should the wire covering be unequally laid the passage of the wire 
between them causing them to separate from or approach each 
other, and in either case, by the agency of levers to act on the 
stopping gear and to sound an alarm for the purpose of calling 
attention to the inequality. All the sets of spindles are arranged 
round one central upright shaft on which the main spur wheel for 
working them is hung. On the same shaft is fixed an eccentric for 
working the striking apparatus by a connecting rod to each set of 
spindles. The upright shaft may be driven from a lying shaft and 
bevel gearing below the floor line, This compact arrangement of 
say six or more sets of spindles round one upright shaft is advan- 
tageous, as giving free access to each set, and reducing the amount 
of manual attendance. It is possible toplace asmany spindles round an 
upright shaft as is necessary to make up a cable at one time. In this 
case the covered wires would be led upwards angularly until they 
met in a guide piece, which they would pass through, and then be 
twisted into a cable by a twisting apparatus. The cable drum 
would have three motions: a horizontal one to twist the cable, a 
vertical one to wind the cable round ifself, and a longitudinal tra- 
versing motion to lay the coil on helically and regularly. If a core 
were necessary for winding the cable strands over the centre shaft 
and guide pins would require to be hollow. If desirable, the sets of 
spindles might be mounted in long parallel frames, similar to 
the mounting of spindles in spinning frames—that is, with a row 
of spindles on each side the frames, whereby ready access would be 
gained to each spindle, as in the circular system just referred to. The 
india-rubber coverings of the wires might be rendered homogeneous 
by exposure to heat, after the manner pursued with some other 
india-rubber manufacturers. The exposure could be effected in 
single covered wires, or after two or more had been twisted into 
cable form. 





Trarric Rerurns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 26th of September, on 
10,882 miles, to £634,737, and for the corresponding week of last 
year, on 10,428 miles, to £615,801, showing an increase of 454 
miles, and of £18,936 in the receipts. 


Corron Srinninc.—New cotton mills and extensions arein progress 
in the Lancashire district, to the extent of 500,000 spindles. Tue 
various machine works in Manchester are now very active, many of 
them being worked to their utmost capacity. In some cases, exten- 
sive and long-established works are being enlarged, and increased 
engine power provided. ‘The orders for spinning and weaving ma- 
chinery come not only from Lancashire but from nearly every part 
of the Continent, while there is still a large demand from India. 

TriAL Or Sream Fire-Enaines.—On the Ist inst. a trial of the 
steam fire-engines “ Torrent” and “ Sutherland,” the last being the 
engine which gained the first prize of £250 in the large class at the 
Crystal Palace, in July last, took place at Hodges’ Distillery, 
Lambeth. Hoth engines were coustructed by Merryweather and 
Son, from designs by E. Field, C.E. the Torrent being attached to 
Hodges’ Fire Brigade, while the Sutherland has just been purchased 
by Government for service in Devonport Dockyard. The Torrent 
was tho first engine tried; her tire having been laid the night 
before, just after she had come back from a fire to which she had 
been out, consequently she was not in any way arranged to show how 
rapidly steam could be generated. In six minutes from lighting the 
fire the steam gauge moved; in 8 min. 15 sec., steam at 101b.; in 
9 min. 3 sec., at 20 lb. ; 9 min. 40 sec., at 30 1b.; 10 min. 12 sec., at 
45 lb.; the engine started to work. After throwing through 
various sized nozzles, and showivg the ease and certainty with 
which she could be worked by the men of the Brigade, as she has 
been without accident during the last ten months, her fire was 
drawn, and the Sutherland was next tried | In 3} minutes from light- 
ing the fire, steam showed at the gauge cocks, In 3 min. 45 sec, the 
gauge moved; in 5 min. 23 sec., steam at 10 Ib.; in 6 min. 20 sec., 
at 2u 1b. ; in 6 min. 50 sec., at 301b.; in 7 min. 20 sec., at 40 lb.; in 
7 min. 35 sec., at 50 1b. ; in 7 min. 5)sec., at 60 1b.; in 8 min. 5 sec., 
at 70 Ib. ; 8 min. 45 sec., at 80 Ib., and the engine started to work. 
The Torrent, using a Ijin. nozzle, filled the 448 gallon tank in 
2 min. 49 sec.; and the Sutherland, using a 1}in. nozzle, filled the 
same tank in 47}sec. This engine was tried for ver ical height 
against the chimney of the distillery, which is 140ft. in height, and 
using a ljin. jet threw this sized stream from 20ft. to 30ft above the 
top; but the wind, which blew in strong gusts, was most unfavour- 
able for this part of the trial. Next, long lengths of hose were 
carried from the engine to the top of the observatory, a 
height of 130ft, giving a length of some 250ft. of hose 
for the engine to pump through, but the great power 
of the engine while projecting the water through this 
length of hose, and some distance from the nozzle, burst 
it continually ; and, after several attempts to make the hose 
stand, the trial had to be given up. It is but fair to state that the 
hose in question was not made by the makers of the engine. The 
engine was next tried for horizontal distance, and when playing 
through from lin. nozzles, at once projected each stream to a 
distance of 139ft. or 140ft. With a l4in. nozzle water was thrown 
216ft., and the same stream was projected over the observatory and 
the houses around, completely inundating the whole place, and 
showing how large an amount of water could be thrown on a fire 
in afew moments. <A fin. nozzle was also used, to show that the 
engine worked as easily with a small nozzle as a large one. In 
the intervals between the trials Mr. Hodges drove his road loco- 
motive, Fly-by-Night, around the yard and in and out the gates of the 
distillery,showing how easily the engine could be guided and handled, 
and at each trip a large number of passengers were carried, certainly 
something more than the number the eugine was built to accom- 
modate, who all seemed both amused and satisfied with its working. 
The time of getting the steam and the other particulars of each 
engine were taken by Mr. Chas. F. T. Young, C.E., and verified 
by several engineers present; who were, one and all, not a little 
surprised at the rapidity with which tho steam was gcnerated, the 
steadiness with which the working pressure was maintained, and 
the easy manner in which the engines worked. 
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WORSSAM’S LITHOGRAPHIC PRESS. 
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Tis invention, by Charles Worssam, of Commercial Wharf, 
Kingsland-road, applies to lithographic presses. 

Fig. 1, the end view of Fig. 2, shows across head A, a screw I 
to rise and fall a scraper box C, the friction D driven by a wheel at 
the end of the shaft to drive the bed forward and back. 

Fig. 2 is a side view, with carriage on wheels working on a tram- 
way to and fro, driven by frictions D to carry the bed and stone; 
motion E is a quadrant and lever with connected rods to a beain 
above, for the purpose of raising the scraper box from the stone, and 
also for moving the frictions in and out of gear ; the motion acts on 
both sides of the press. On this same shaft that carries the quad- 
rants is a lever, and on the carriage is a slot and stop for registering 
the distance the bed is required to travel. 

Fig. 3 is a side view of a frame containing two transfer printing 
rollers, and smaller rollers for damping and inking, provision being 
made to take the. rollers out to receive new transfers. 

Fig. 4 is the end view of Fig. 3, showing the two rollers in the 
two standards, with screws to set the rollers down; the rollers are 
criven by a rigger and toothed wheels; the materials used in making 
the rollers re wood, paper, stone, composition zinc, copper, or any 
other metal. 


THE GHOST IN CHANCERY. 


Many have been the attempts, during the present century, to popu- 
larise science ; but notwithstanding the continued efforts of philan- 
thropists and capitalists, as evidenced by the establishment succes- 
sively of the Adelaide Gallery, the Polytechnic Institution, the 
Alhambra, Leicester-square, and the Crystal Palace, Sydenham, 
science is still the delight of a very small section of the community. 
To acertain extent the taste for scientific inquiry is iuherent in the 
young, but with adolescence it has generally disappeared : it is, how- 
ever, possible that a discovery which has recently attracted very 

eneral attention may serve to fix this taste in the rising generation. 
litherto one simple and very characteristic experiment has served 
to satisfy the aspirations of youth in the direction of practical 
science. This is no other than bringing to a practical test the truth 
of the nursery legend respecting the attractive properties of salt 
(Na Cl.) when applied to the rear extremity of any small specimen 
of the feathered tribe. Until lately this was the one and only recipe 
open to young experimentalists to catch shy game; but truly we live in 
an age of progress, forthat most subtle of ail visitants—a ghost—has at 
last been caught by means of Pepper; and whatis more singular, with the 
helpof the Lord Chancellor, he is heldsecurely undera patent. Although 
for a while the youth of Great Britain must stay their hands from 
subjecting this new scientific discovery to a practical test, in due 
time it will be open to their investigation, and may encourage them 
to continue the pursuit of science. Lest, however, those of riper 
se should be led astray by this bold announcement of the marvel- 
ous property of Pepper, we would remark that it is not the Piper 
nigrum of Linnwus which has received this novel application, but it 
is a mental “salt,” if we may be allowed the expression—a combi- 
nation of two minds, the theoretical and the practical—which has 
produced an element so energetic as to call up any desired apparition, 
and dismiss it at will. Whether this power is altogether novel or 
not has been stoutly contested, and it was to settle this dispute that 
the claimants of the discovery called in the aid of the Lord Chan- 
cellor. 

To support the allegation of novelty, authorities of no less note 
than Sir David Brewster and Professors Faraday aud Wheat-tone 
were brought in evidence, who considered the means used for raising 
the ghost to be new, and attributed the potency of the spell to the 
combined action of Pepper and Dircks. If those learned scientific 
gentlemen were deeply versed in dramatic literature, which is hardly 
to be expected, they might have found a foreshadowing of the use 
of this compound in a work of the “immortal bard ;” for had 
Banquo not received, by order of Macbeth, what is vulgarly termed 
pepper, his ghost—the “ horrible shadow,” the “ unreal mockery ” 
—which so appalled the king, would not have displaced the mirth 








at the royal banquet. Neither can the realisation of this ghost to 
Macbeth’s mental vision be dissevered from the shock which his | 
nerves received in what is known as the dagger scene, when the airy | 
dirks were presented to him, first with the handle towards his hand, 
and again with the blade and dudgeon laden with “ gouts of blood, | 
which was not so before.” This evidence, whether by inadvertence 
or not, we will not inquire, was not presented to the Lord Chancellor 
at the hearing ; but other evidence, at least as pertinent, was adduced | 
to impugn the novelty of the invention. Thus, Mr. Alec Palmer, a | 
vocalist, and an early professor of the “ bones,” before their rattle | 
had resounded in every London street, had raised a ghost of himself, | 
by the aid of the great magician Herr Dubler, at Tivoli Gardens, | 
so long ago as the year 1845, and also at Ashford and Sand- 
wich. About the same period, at the Lowther Bazaar, a ghost in 
armour—probably that of Hamlet’s father—was exhibited at 3d. per 





head. Again, at Cremorne Gardens, in 1852, Mr. De Bosco Hughes 
had, to the delight of expectant bachelors and spinsters, raised the 
shadows of their future partners. Lastly, Mr. King, a photographer 
of Bath, had, in 1860, for the purposes of his art, raised the phantom. 
These were, one and all, alleged to have been produced by precisely 
the same means as that disclosed by the provisional specification, on 
which the application before the Chancellor was based. His lord- 
ship, however, considering that great and irremediable damage 
might possibly acerue if the petition of the applicants were rejected, 
and the ghost were thereby allowed to wander at large, granted a 
writ of quo warranto, by means of which his shadowy majesty has 
been deprived of his liberty, and is now held in bondage by the 
Professor of the Polytechnic Institution. We fear, however, that 
his powers of ubiquity may give no little trouble to his keepers. For 
our own part, we would gladly have seen this interesting novelty 
handed over to our young experimental philosophers, as being 
admirably suited to their capacities; and it was, no doubt, to some 
such application of the discovery as this that Professor Wheatstone 
alluded, in his affidavit laid before the Chancellor, when he said, “It 
is novel, and, as I consider, always useful;” its usefulness in any other 
direction being to us as shadowy as the ghost bimself.—Newton's 
Journal of Arts. 





Tue Coat Trave in America.—In addition to the panic which 
the present high prices of coal have produced in some of the 
towns and cities of the United States another result has to be 
noted, and this is no less than a return to the original mode 
of using wood instead of coal on some of the railways. In the 
early days of the American locomotives wood was the only fuel 
used upon them; but so great was the consumption of wood by 
the numerous engines that whole forests became rapidly cleared, 
and then coal began to be universally employed on the railways. 
Now, however, the high prices of coal have led some of the 
American railway companies to return to the use of wood for 
their locomotives, especially as the woods which were formerly 
denuded have again sprung up. The change can only be a 
temporary one, for when the war and other disturbing causes 
cease the prices of coal will likewise diminish, and coal once more 
will come into universal use. The various experiments which have 
recently been made for testing the comparative power of a given 
quantity of coal and wood prove that coal is vastly superior as a pro- 
pelling agent, as 1 1b. of Cumberland coal was found to be equal to 
2-25 1b. of pine wood, and 1 Ib. of anthracite gave a result equiva- 
lent to 3 lb. of pine wood ; thus showing that, although coal may 
be higher in price than wood, it may still be a cheaper fuel. Some 
of the American railways are running their heavy freight trairs with 
wood at the cost of twelve cents per mile. 

Moscow ANp Sepastoron Ratway.—It may be interesting to note 
a few details with regard to the great Moscow and Sebastopol Rail- 
way, recently accorded to Messrs. Dent, Palmer, and Co., Messrs. 
Fruhling and Goschen, Messrs. A. Gibbs and Sons, and Messrs. J. 
Hubbard and Co. These firms have deposited in the Russian state 
bank caution money to the extent of £160,000, and have engaged to 
organise a company for carrying out the undertaking within a year 
from the date of the act of concession. The offices of the company 
will be at London. The line is to be a single one only in the first 
instance, but the earthworks and bridges are to be constructed with 
a view to the establishment of a second way. The maximum 
gradient is not to be more than 1 in 125, and the rails must 
weigh 72 1b. per English yard, while the proportion of roll- 
ing stock per mile is not to be less than that on the Riga and 
Dunaburg line, which was also carried out by English agency. 
When the rough receipts of the whole or parts of the line 
exceed 9,000 roubles per verst, the company will be bound to lay 
down a second line of rails, either on the whole or part of the very 
considerable distance traversed. The concession will extend for 99 
years, dating from the completion of the whole line, which is to be 
opened for traflic within six years. If, in the course of this period, 
a war or public calamity should arise aud interrupt the operations 
of the company, a year will be added to the time fixed for the execu- 
tion of the works; but if operations are interrupted for more than 
a year, the Government is empowered to take possession of the 
works. The caution money to be paid by the company two months 
after its constitution is £500,000. The act of concession stipulates 
in favour of the compavy thatif it dues not discover coal-earth, 
easily workable near the line, it shall have the rigat of extracting 
coal in the basin of the Dorets. It is empowered to construct a branch 
to unite these workings to the main line, and the capital expended 
with this object will enjoy the five per cent. guarantee of the 
Government, as well as the £22,500,000, at which the cay ital of the 
general undertaking is in the first instance fixed. The rai Callers 
and locomotives required are to be imported duty free.—C. 
Guardian 
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Tuisinvention, acommunication to Mr. Clark, of 53, Chancery-lane, 
relates to the separation of the fibres of vegetable substances avd 
the extraction of their gummy and colouring matters, by subjecting 
them to the action of water brought to a temperature at which it 
boils under a pressure greater than that of the atmosphere, either 
with or without the use of alkalies, or of rubbing, grinding, or 


beating devices as an aid to maceration. In such method of separa- 
tion, as heretofore practised, the boiler or macerating apparatus has 
been charged, while at a temperature below 212 deg. Fah. and after 
closing it the charge has been heated to a temperature of from 300 
deg. to 350 deg. Fah., at which it has been kept for a sufficient 
time to effect complete maceration, and then the apparatus has been 
completely discharged and recharged for a new operation. The 
process conducted in this way involves the loss of all the time 
occupied in discharging and recharging and in heating up again 
from below 212 deg. Fab. to the much higher temperature required, 
and the waste of all the heat contained in the matter at the time of 
its discharge, which takes place at the high temperature above men- 
tioned. The object of the invention is to obviate this loss of time 
and waste of heat. The invention consists in effecting the 
macerating process without interruption by supplying and dis- 
charging the material and the water necessary to effect maceration 
in a continuous manner by means of a forced circulation through 
the boiler or macerating apparatus effected by a pump or other 
equivalent forcing apparatus. It also consists in saving the heat of 
the discharging pulp or macerated material by retaining it under 
pressure after it has left the boiler or macerating apparatus, and 
passing the incoming fibrous material and water in a contrary 
direction to the discharge through a suitable system of pipes or 
passages properly arranged in contact with or in relation to the 
discharge pipes or passages. It also consists in forcing the fibrous 
material through a mill or other grinding, rubbing, or beating 
apparatus employed in connection with the boiler as an aid to 
maceration by the combined or simultaneous action of the pump or 
forcing apparatus by which the forced circulation through the boiler 
is produced, and of the pressure due to the heat of the steam or 
water in the boiler. It also consists in the construction of the 
forcing pump by which the forced circulation through the boiler or 
macerating apparatus is produced with sharp edged valves so 
applied and operated as to cut any straw or other material which 
may be left in the valve passages when the valves close, and thus 
ensure the perfect closing of the valves and prevent leakage. 

It further consists in the employment for the purpose of trans- 
ferring the heat from the discharging pulp or macerated material to 
the incoming material and water of double or twin pipes, or in other 
words pipes containing two passages through which the macerated 
material and the incoming material and water can flow side by side 
in opposite directions. 

Fig. 1 is a plan of an apparatus which embraces or illustrates the 
several features of this invention. Fig. 2 is a transverse vertical 
section of the same on a somewhat larger scale in the plane 
indicated by the line 2, z, in Fig. 1. Fig. 3 is a longitudinal 
vertical section of the boiler in the plane indicated by the line y, y, 
in Figs. land 2. Fig. 4 is a central vertical section of the forcing 
pump and its appendages for feeding and producing a continuous 
circulation through the macerating apparatus. Similar letters and 
numbers of reference indicate corresponding parts in the several 
Figures. The boiler represented is composed of a train of pipes 
A, A, A, arranged in three tiers, one above another, in a suitable 
furnace B, B, the lower tier being arranged partly over the fire-place 
C and partly in a flue D running directly back from the fire-place, 
and the two upper tiers being arranged within a return flue E above, 
and the connections between the said pipes are such that there may 
be a circulation through the whole series, first through one after 
another of the lower tier, next through one after another of the 
second tier, and finally, through one after another of the highest 
tier. The first pipe of the lower tier, which is the one at the 
extreme left of the tier, and numbered 16 in Fig. 2, is connected by 
a pipe G with one end of the train of twin or double pipes F, F, in 
which the incoming fibrous material and water are heated by the 
outgoing pulp or macerated material before entering the boiler, and 
the last pipe of the highest tier, which is the one at the extreme 
right of the tier, and numbered 29 in Fig. 2, is connected with the 
mill H, Fig. 1, by which the fibrous subs'ances, after having been 
boiled for a sufficient length of time, are ground, and from which 
they pass through a pipe I to the same end of the train of twin 
pipes F, F, with which the pipe G is connected, but G connects 
with the upper and I with the lower compartment of the pipe F, 
which forms this end of the train, as shown in Fig. 2. The other 
end of the train of twin or double pipes F, F, has connected with it 
the feed pipe J, and the discharge pipe K, the feed pipe being con- 
nected with the upper and the discharge pipe with the lower com- 
partment of the pipe F, which forms that end of the train. ‘Ihe 
train of pipes I’, F, is enclosed within a casing W of brickwork or 
other non-conducting material, to prevent loss of heat by radiation. 
The construction of these pipes is shcwn in Fig. 2, where it may 

seen that each has two compartments or passages. The two 
compartments have no communication at all with each other, but 
the several lower compartments or passages are connected through- 





out the whole train, and so are the upper compariments or passages, 
the upper ones being for the passage of the incoming fibrous 
substances and water, and the lower ones for the discharging pulp. 
The upper passages are severally numbered in Fig. 2 from 1 to 15 
in the order in which the material and water passes through them, 
that numbered 1 being connected with the feed pipe, and that 
numbered 15 with the first pipe A of the boiler train, whith is 
numbered 16. The pipes of the boiler train are severally numbered 
in Fig. 2 from 16 to 29, in the order in which the circulation 
through them takes place, the last pipe, numbered 29, being con- 
nected with the mill to deliver the boiled material thereinto. The 
lower passages of the twin pipes F, I’, are numbered from 30 to 44, 
in the order in which the pulp or macerated material circulates 
through them on its way to the discharge pipe K, the pipe I coming 
from the mill connecting with the passage numbered 30 and the 
discharge pipe K connecting with the passage numbered 44. L, 
Figs. 1 and 4, is the barrel of the force pump for feeding the straw 
or other fibrous material and the necessary quantity of water for 
producing its circulation through the trains of pipes I’, F, and A, A ; 
M is the piston of the said pump; N and P are the induction and 
eduction valves, made of steel plate, fitted to slide in suitable guides 
against steel-faced seats a, a, aud having their lower edges bevelled 
to sharp edges to enable them to cut with a shear-like action against 
the lower edges of the openings in the valve seats, and thus sever 
any pieces of straw or other fibrous material that may be in their 
way as they move downward to close. The valves pass through 
suitable stuffing boxes b, b, and are connected with eccentrics or 
other suitable devices which derive motion from the steam engine 
or other motor by which the piston of the pump is worked. The 
induction pipe Q of the pump is connected with a mixing chest in 
which the straw or other fibrous material, cut into pieces of about 
one or two inches in length is mixed as thoroughly as possible with 
water by means of suitable agitators. The eduction pipe R has 
applied to it a safety valve S to prevent any injurious strain in case 
of any part of the apparatus becoming choked or clogged, and 
beyond this safety valve it is connected with one end of a pipe ‘I’, 
which is either composed of several thicknesses of wire gauze or 
finely and closely perforated all over, the said pipe being encased 
with a strong cylinder U, on the top of which there is an air 
vessel V, and at the bottom of which there is an escape cock d; the 
other end of the pipe TI is connected with the feed pipe J. The 
pipe T serves as a strainer to permit the escape of any excess of 
water that may pass through the pump beyond what is necessary to 
carry the fibrous material through the macerating apparatus and 
effect its maceration, and this excess of water passing into the 
cylinder U is allowed to run off through the cock d which is opened 
whenever it is found by the state of the pulp that an unnecessary 
quantity of water is passivg through the maceratipg apparatus. 





‘The air vessel V operates in the same manner as the air vessel of an | 


ordinary force pump. 


The mill to which the fibrous material is | 


delivered from the boiler may be of any kind that may be found | 
suitable for reducing the material to a pulpy state without destroy- | 


ing its fibres, and therefore needs no particular description. The 
kind of mill proposed to be used, and of which an outside view is 


given in Fig. 2, marked H, consists of a cylinder through which | 


runs a central rotating shaft to which are secured a series of discs 
having grooved faces operating in combination with a series of 
stationary grooved discs secured within and to the cylinder, the 
material entering the cylinder at or near one end and leaving it at 
or near the other. It is proposed to use two or more of these mills 
and to pass the material through one after another in succession, the 
first one having coarser grooves in its discs, the next not so coarse, 
and so on to the last, whose grooves are much finer, and which 
brings the pulp to the state of fineness required. ‘The discharge 
pipe R should be fitted with a loaded valve, which may be sub- 
stantially like an ordinary safety valve, by which to regulate the 
discharge of the pulp and at the same time to preserve the necessary 
pressure in the macerating apparatus; X represents a box con- 
taining such a valve. ‘l'o set the apparatus in operation it is first 
filled with water only, and after the fire has been lighted the 
pump L, M, is worked very slowly, still pumping nothing but 
water, until the temperature in the boiler is near 300 deg., when the 
suction pipe is brought into communication with the mixing chest 
hereinbefore mentioned to pump in the mixture of water and fibrous 
material, and its velocity increased to feed the mixture in a desirable 
quantity through the upper passages of the pipes F, F, to the boiler, 
and produce a continuous and sufficiently rapid circulation through 
the latter and a continuous delivery to the mill. The pressure pro- 
duced by the pump and the pressure of the steam or hot water due 
to the heat in the boiler are both instrumental in forcing the 
material through the mill and from the mill through the lower 
passages of the several pipes F, F, to the discharge pipes, and the 
macerating process is perfectly continuous. ‘I'he fire should be so 
regulated as to keep the conteuts of the upper pipes A, A, at a tem- 
perature of about 330 deg. Fah., and the circulation should be so 
regulated by the capacity and speed of the pump and by the area of 
the opening of the discharge pipe and load on the valve in the 
box X, that the time occupied in passing from one end to the other 
of the train of pipes A, A, constituting the boiler, will be sufficient 


| iron ring on the top of it, when the piston rod is packed. 





to enable the perfect maceration to be completed by the subsequent 
operation of the mill, or to be completed in the boiler itself if for any 
material it should not be requisite to use a mill. The macerated 
material or pulp in its further transit through the lower passages of 
the pipes F, F, imparts its heat both through the partitions of the 
said pipes, and through the external portions of the said pipes to the 
incoming material and water which are passing in the opposit 
direction through the upper passages of the said pipes, and in this 
way becomes cooler and cooler as it approaches the discharge pipe, 
while the incoming material and water become hotter and hotter. 
By this system of twin pipes the temperature of the discharging 
pulp may be reduced far tow 212 deg., and the temperature of the 
incoming material and water be raised before arriving at the boiler 
to a temperature not very far below that in the first pipe A of the 
train which constitutes the boiler. The discharge pulp may be 
further cooled and its heat further utilised by constructing the said 
pipe in the form of a coil and placing the said coil in a suitable 
vessel through which the water for mixing with the straw before 
its advent to the suction pipe of the pump is allowed to circulate, 
and in that way the waste of heat may be obviated in the greatest 
practicable degree. 








LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





PISTON ROD PACKING, 


Sir,—Inclosed is a drawing and explanation of an “ Improved 
method of applying metallic packing to the piston rods of steam 
engines.” It is very simple, and might be applied with advantage 
to engines of every class. The metallic packing would, of course, 
effect a saving of tallow, while the engine could be packed more 
conveniently, and would require less attention than with hemp 
packing. If you deem this worthy of an insertion in your valuable 
journal it will oblige Isaac Grirrita Lioyp. 

Blaina Ironworks, September 18tb, 1865. 
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C is the cylinder, P is the piston, R is the piston rod, B is the 
stuffing box, a is a groove formed in the bottom of the box for the 
gland G to slide into as the packing wears ; } is a boss for the rings 
to reston, which may be loose or cast in one piece with the cylinder 
cover. G isthe gland, which is made conical inside, to receive the 
conical brass packing rings 8, s, s, which are split as shown on plan. 
I is a circular india-rubber spring, which is compressed by a — 

8 the 
packing wears the spring re-acts, and forces the gland down the 
rings, which, owing to its conical form, closes them upon the piston- 
rod. 





HYPOTHESES RESPECTING HEAT. 

Sin,—I beg leave to point out some misconceptions in thataccount 
of the ‘* Hypothesis of Molecular Vortices,” which is introduced in 
the course of your recent leading article on Mr. Colburn’s “ Inquiry 
into the Nature of Heat ;” and, for that purpose, I shall place in 
parallel columns a passage from that article, and an extract from 
the general accouvt of that hypothesis, which appeared in the Pro- 
ceedings of the Royal Society of Ldinburgh for 1850, and was 
reprinted in the course of a paper published in ‘fue Enainere of 
the 3lst January, 1862, pages 70 and 71. ‘The italics are introduced 
by me. 

AnticLe oF THe 251n Serrem- 
BER, 1863. 

Another class of theorists have 
imagined that the atoms of mat~ 
ter are surrounded by elastic 
atmospheres, and that these are 
constantly whirling while the 
atoms themselves are at rest, It is 
not stated, however, of what these 
atmospheres are composed, and it 
is difficult to form any notion of 
them apart from the atoms them- 
sélres. 


Parer or 1850. 

The hypothesis of molecular 
vortices is defined to be that 
which assumes that each atom of 
matter consists of a nuclus or 
central point, enveloped by un elas- 
tic atmosphere, which is retained 
in its position by attractive 
forces; and that the elvsticity 
due to heat arises from the cen- 
trifugal force of these atmospheres 
revolving or oscillating about 
their nuclei or central parts. 

* . ” * * 
* that the vibration which, ac- 
cording to the undulatory hypo- 
thesis, constitutes radiant light 
and heat, is a motion of the atomic 
nuclei or centres. 

On these passages I have to make the following remarks: — 

1. The whirling atmosphere assumed by the hypothesis is notsome- 
thing undescribed, butsimply the ordinary matter of the-body, as is 
necessarily implied by the statement beginning “each atom consists 
of,” &. The word “atom” is used, as it commonly is by physical 
and chemical writers, in the sense of “indivisible by kuown 
forces,” and not in the sense of “absolutely indivisible ;” just as 
the word “ element” is applied to substances vot decom posible by 
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known means, without assuming them to be absolutely indecompo- 


2. The nuclei of the atoms are not assumed to be at rest, but to 
be continually in a state of vibrating motion ; that motion consti- 
tuting radiance, which is well known to be continually going on 
betsveen all substances. 

1 think it desirable to call attention to these points in the 
hypothesis in question, as brought forward by me; because they are 
among the leading features which distinguish it from some previous 
speculations of an analogous kind. At the same time, in order that 
I may not be supposed to attach undue importance to this or any 
other hypothesis, I may be permitted to repeat the concluding pas- 
sage of my previous paper in Tux Encineen: * Although I attach 
great. value and importance to sound mechanical hypotheses as 
means of advancing physical science, I firmly hold that they never 
can attain the certainty of observed facts; and, accordingly, I have 
laboured assiduously to show that the two laws of thermodynamics 
are demonstrable as facts, independently of any bypothesis ; and in 
treating of the practical application of those laws 1 have avoided 
all reference to hypothesis whatsoever.” 

W. J. Macquorn Rankive, 

Glasgow, 2nd October, 1863. 


RESISTANCE OF SHIPs, 


Sirn,—Mr. Krayer was so good, some time ago, as to communicate 
to me some of his formule for the resistance of ships; but as he did 
not then state the principle from which they were deduced I 
was unable to account for the difference between his results and 
mine, 

His letter to Toe Enotnece of the 25th ult. shows that principle 
to consist in the supposition * that the particles are displaced per- 
pendicular to the vessel's sives,” and from the formule which he 
gives for special forms of water-line it is evident that this must 
be understood to mean perpendicular to the direction of the vessel's 
motion, 

If this supposition be adopted the determination of the motion of 
any particle of water at any instant, and thence of the work per- 
formed in overcoming its friction, becomes a very simple problem, 
and Mr. Krayer’s formule are easily verified. 

Before, however, Mr. Krayer’s supposition as to the motion of the 
particles of water can be accepted gs correct it is necessary that he 
should show how it can be reconciled with certain known Jaws of 
the motion of liquids. I shall give the algebraical expression of 
those laws for motion in two dimensions, in order that they may be 
compared with Mr. Krayer’s supposition. It is unnecessary to give 
their demonstration, which may be fouud in any mathematical trea- 
tise on hydrodynamics. 

First, let y denote the longitudinal and «z tle transverse co- 
ordinate of auy particle of water; v the longitudinal avd w the 
transverse component of its velocity, ‘Then the fact that the bulk 
of a given mass of water does not alter during the motion is 
expressed as follows :— ‘ P 

du dv 
=a . 

If this be combined with the supposition in question it leads to 
the consequence that all particles in a given layer of water, how 
great soever their distance from the ship, undergo equal lateral 
displacements; @ consequence contradicted by ordinary observa- 
tion. 

Secondly, the absence in a liquid of that sort of rigidity by which 
solids are distinguished from fluids is well known to be expressed 
an follows :— 





oS a = aconstant 

uy dx 
for a given particle; and as, in the present case, this constant 
is = U for every particle of water before its displacement begins, it 
continues to be = 0 for each particle during the whole of its mo- 
tion. When this quantity has any value its half is ealled the 
“ molecular rotation.” 

When the two equations of liquid motion which have been given 
are taken together they are found not to be consistent with the sup- 
position of perpendicular displacement of the particles, except 
in the single case in which every particle is moving at the 
same instant, with the same speed and in the same direction. 

It is true that the absence of molecular rotation is not strictly true 
in actual liquids, because none of them are wholly free from visco- 
sity; but this makes the case worse instead of better for the 
supposition now under consideration; because the direction of the 
molecular rotation which viscosity tends to produce in the water 
near the bow of a ship is exactly the reverse of the direction of the 
molecular rotation which that water must be assumed to have, 
if the supposition of perpendicular displacement be adopted. 

It appears to me, further, that this supposition is inconsistent with 





the observed facts of the forward motion of tbe particles of water 
in advance of a vessel’s bow, and the backward motion of those 
near her greatest breadth. ‘I'he latter of those facts is very clearly | 


described by Chapman, who could not have been biassed by any | 
pre-conceived theory. W. J. Macquorn Rankine. 
Glasgow, 2ud October, 1863. 





BOILER EXPLOSIONS. 


Sir,—It is not astonishing that the new views respecting steam 
boiler explosions, which are now obtaining general attention and | 
acceptance, should have many claimants for discovecy and elucida- | 
tion. The ambition to contribute a satisfactory explanation of a 
subject, the mystery and intricacy of which appeared to elude and | 
dely such explanation, is unquestionably a laudsble ambition; and 
any controversies arising in reference thereto, where unaccompanied 
by any act or intention to perpetrate a wrong, should be viewed with | 
much indulgence. It is of so frequent occurrence to find our ideas 
reproduced by others, and even to assume practical shape, with 
striking similarity of detail, that precedence of view or invention is 
quite indeterminable, and merit must, of necessity, be awarded to | 
precedence of disclosure. 

All the circumstances that transpire during an explosion may not 
have yet received explanation, but I think thero is little -eason to | 
doubt that further inquiry will only add to the consistency and | 
stability of the general theory. At present there seems to be some | 
difference of opinion whether steam alone, or steam and water coa- 
jointly, be the immediate instruments of explosive fracture; but 
surely the question of an instantaneous development of steam, by | 
sudden reduction of pressure, &c., through some ordinary rupture, 
is the more vital topic for inquiry; and in the establishment of this 
will consist the strongest claims to public regard. 

The importance, however, of explaining more fully the manner 
in which these forces operate will be duly estimated; and I think 
you do not desire, even at the present advanced stage, to close 
Ioahee inquiry, though possessing much similarity to what has been 
previously advanced. With your permission, therefore, I will 
venture to allude to a few circumstances bearirg on this subject of 


ee. : 

f a rupture should occur in the top of a steam boiler while at 
work, the balance of pressure would disturbed at some point 
opposite; and as this would, in this case, be below the water-line, 
the water would be driven from this point towards the ruptured 
part, to recover its equilibrium. If it should reach and fill the 
orifice, the water might continue to be ejected therefrom until it was 
reduced so low in quantity that the requisite latent heat might be 
furnished from the steam and boiler sides conjointly to trausform 
the remainder explosively. 

The probability that nearly the whole amount of water would be 
discharged in the above manner would depend upon the size or 
form of the orifice and the rapidity of its formation ; but assuming 
that it possesses more of the character of a rent seam than an open 
orifice, and that therefore the steam is enabled to escape first, there 





will still be a constant tendency of the water undern to be forced 


an equal reactive pressure to what is exercised on the other parts of 
the boiler, which is clearly i p ibl The t 'y to throw the 
water upwards, by the generation of steam being greatest where the 
—— below the water line is least, is therefore very far from 

ing unlikely, and is an argument against an equal repulsion of 
particles. 

When we examine the doctrine of latent heat and define it as the 
amount which is natural to, or necessary for, the maintenance of a 
particular condition—as ice, water, steam, solid, liquid or vapour— 
we must admit that instantaneous transformation from oe to 
another of these states is only possible by the application or with- 
drawal of the requisite supplies of caloric. The gradual formation 
of steam within a steam boiler may be perhaps distinguished from 
evaporation generally, as consisting more particularly in a series of 
successive explosions—these explosions occurring under thejatmo- 
spheric pressure, when the sensible heat of the water has attained 
212 deg. : perhaps because under these circumstances the water has 
become adapted for a new state or a new molecular arrangement, if 
the necessary incitement by further supply of heat be furnished. 





But as all the water iu a steam boiler is of equal temperature in a | 


general sense, and as the heat is gradually supplied and appropriated 
up to this stage, is it not probable that henceforth conditions arise 
under which the equal appropriation of heat is disturbed, seeing 
that every atom changing from the liquid to the vaporous form 
must become the immediate recipient of 1,000 degrees ? 

If the appropriation or distribution of heat in an equable manner 
continued without disturbance, it must become eventually equiva- 
lent to effect immediate transformation or explosion of the entire 
mass; but as this is not under ordinary circumstances the case, the 
development of steam being gradual, and as it is very improbable 
that those particles upon which the heat more particularly impinges 
should be penetrated at once by so large a quantity as 1,000 degrees, 
then some such condition as that above referred to can alone 
account for the difficulty. 

Let us then suppose that at 212 deg, under atmospheric pressure, 
any particles penetrated by additional quautities of heat. I shall 
incline more strongly toa new molecular arrangement than their 
jocert one, and that a temperature of 212 deg. is by no means 
indispensable to the maintenance of a liquid state; then it is not 
difficult to conceive the yielding up by the fellow atoms, to those so 
penetrated, of the necessary supply of latent heat for the new 
arrangement, and to do it with the suddenness of an explosion. 

Thus a continual restoration, circulation, aud transmission of heat, 
accompanied by successive explosious of atoms of water into 
globules of steam, is possibly the manner in which ebullition 
operates or steam is formed. And I see no reason to doubt that a 
theory of explosive action, based upon disturbance of pressure, 
should not continue to receive confidence and support, the more 
itis considered. It will probably be a very rare occurrence where 
explosions of the entire mass of water contained within a boiler 
takes place ; but where, through some ordinary rupture, an immediate 
evolution of steam occurs, Whose poteucy rends metal into shreds, 
and whose projectile force is as the springing of a mine, such 
explosions, it is reasonable to suppose, must comprise a large pro- 
portion of it. J. Ramsworrom. 

Accrington, Oct. 5, 1863. 


GREEK FIRE, 

Sm,—In your last impression appears a quotation from the 
Scientific American on the subject of * Greek Fire.” In the article 
referred to it is said that “ the shell used st Charleston is stated to 
be the same in its composition as that of Henry Disney, invented in 
1855,” and that “such incendiary shells are also claimed to be the 
invention of Mr. Greenough, of Boston.” 

I beg to state that the question of the adoption of such means of 
aggression and retaliation in warfare have been for a long period 
under the consideration of our Goverument, and that the subject 
has been placed before them in a complete and well detined form, 
quite independently of any similar application on record, being 
based upon the vast resources of modern chemistry. Since the 
year 1853, when I first called the attention of the Government to the 


” 


efficacy of certain projectiles, which I denominated “incendiary ” | 


or “liquid flre” shells, and of other applications of incendiary 
materials in warfare, the whole subject has been carefully 
studied and tested. 
Administration from initiating a new incendiary system of 
warfare, which in self-defence they might at any time be 
compelled to adopt; but at least they saw the necessity of 
being fully prepared for the contingency which now appears 
to have arrived. A special committee was appuinted to con- 
sider the whole question, and numerous experiments were, by order 
of the Lords Commissioners of the Admiraity, carried out at Ports- 
mouth, on board H.M.S. Excellent, under the superintendence of 
Capt, Sir Thomas Maitland, with a view to the practical introduc 
tion of the system in naval warfare. Further experiments were 
ordered by the Duke of Neweastle—then Secretary of State for War 


|—and subsequently by Lord Panmure, and were carried out at 


Shoeburyness to test the efficiency of the principle in land opera- 


x 
| tions. In consequence of the practical results obtained, the publica- 


tion of my patent “ for the application of incendiary materials to be 


} used in war” was interdicted during the period of the Crimean 
| war. Subsequently this interdict was removed ; and in the specifi- 


cation of my patent of 6th August, 1855, the following passage 


| occurs :— 


“| fill diaphragm shells with coal-tar naphtha, mixed with phos- 
phorus and bisulphuret of carbon, having a bursting charge suffi- 
cient to open the shells. When fired, the bursting of these shells 
scatters the contents in all directions, and the shower of inflammable 
material, falling among cavalry and troops, ignites spontaneously, 
causing their immediate disorganisation and destruction. Fired into 
shipping, these shells, bursting on deck or below, scatter the inflam- 


| mable material in all directions, and the spontaneous combustion 
| which arises causes inevitable and irremediable injuries and destruc- 


tion to the crew, who are unable to escape, except by dropping over- 
board, and the vessel itself is speedily consumed, aid from the crew 


| having been rendered impossible, as just described. Fired into har- 


bours, dockyards, or towns, the result is alike destructive and 
decisive.” 

These shells, and several others far more efficient than any which 
have yet been used in America, have been the subject of many trials 
on the part of our military and naval authorities. ‘There is, there- 


| fore, no danger of this country being taken unawares by the intro- 


duction of these new engines of war, the tendency of which is to 
render war impracticable. é J. Macrnrosu. 
7th October, 1863. 








NAvAL AnD OrpNANce Marrers.—Our armour-clad fleet will be 
strengthened before the end of the year by the Achilles and Valiant ; 
the former will be floated out of dock at Chatham some time during 
the month of December, and the latter will be launched on the 18th 
instant by the Thames Shipbuilding Company. A_ 100-pounder 
Armstroug gun was fired last week at the Perch Rock Battery, 
New Brighton, by the men of the Coast Brigade, under the imme- 
diate superintendence of Lieutenant Marshall, at a range of 3,400 
yards. A strong wind was blowing from the westward, across 
the line of fire. The following is a return of the firing:—Ist 
shot, 150 yards right, elevation good; 2ad shot, 160 yards right, 
elevation good; 3rd shot, 50 yards right, elevation good; 4th 
shot, 20 yards short, 25 yards to the right; 5th shot, 10 yards 
right, elevation good; 6th shot, 15 yards right, elevation good. 
First shell, with concussion fuse, 100 yards short, good line, 
did not explode ; 2nd shell, same fuse, 15 yards short, 55ft. to the 
left, exploded. ‘wo segment shells, with time fuses, were then 
fired, at a range of about 1,200 yards, it having become too dark for 
the longer range. Fair practice was made with these shells. The 
Armstrong gun worked with ease, and, in the ten rounds fired, no 
part of the gun was in any way deranged. A 68-pounder service 
gun, fired at the same time, at a range of about 1,200 yards, made 


upwards towards it, unless the steam filling the orifice could furnish | very good practice with shot and shell. 


Many reasons doubtless prevented the | 


CARRE’S REFRIGERATING AND FREEZING. 


Ir is well known to chemists that some bodies have the property, 
when exposed to cold, of absorbing considerable quantities of gas 
or vapours, and of emitting the same under the influence of heat ; 
for example, water, chloride of silver, and chloride of calcium, 
absorb, when exposed to cold, from 500 to 700 times their volume of 
ammoniacal gas; oils will absorod, under the same circumstances, 
almost equal volumes of certain etherial gases, such as hydrochloric 
ether ; various salts and acids absorb also considerable volumes of 
the vapours of water, alcohol, ether, and so on. This invention, 
by M. Carré, of Paris, is based upon the absorption in closed vessels 
of liquefied gases, or condensed vapours, by any absorbent 
body, for the production of co!d, the separation and dissolution 
by heat, accompanied by liquefaction in another vessel communi- 
cating with the former under the influence of tension, combined 
with a lower temperatare, followed by the re-absorption by the 
| desaturated or impoverished liquid or body when it is submitted to 
, the action of cold. 

The operation may be intermittent or continuous, by using appa- 
ratus specially arranged for that purpose; but, for the sake of 
example, we may first describe an intermittent apparatus, capable of 
| being applied to domestic purposes, and acting by means of a con- 
centrated solution of ammoniacal gas in water,.which, if not the 
most suitable agent, is, however, the. most readily obtainable. The 
ummoniacal solution is to be placed in a vessel hermetically closed, 
and capable of supporting a pressure of from eight to ten atmo- 
spheres at least, communicating at its upper part, by means of a tube 
or tubes, with another vessel of a capacity four or five times less. 
The vessel containing the solution is to be heated to about 120 deg. 
to 130 deg., while the other is plunged into cold water ; the gas is 
set at liberty, and becomes liquefied in the smaller vessel. When the 
| liquefaction or condensation is complete the vessel containing the 
desaturated water is placed in contact with a sufficient quantity of 
; cold water, and that enclosing the liquefied gas is placed in contact 
| with the liquid to be refrigerated or trozen. 

To render the operation continuous, the vessel or boiler contdin- 
ing the ammoniacal solution should communicate with a worm or 
tubular apparatus (constantly cooled by running water), in which 
the gas will liquefy, and whence it witl be directed into an appa- 
ratus arranged for transmitting the cold produced to the water or 
liquid to be refrigerated. ‘Lhe receiver containing the liquefied gas 
will coramunicate with an absorbing vessel, wherein the gas will-be 
re-dissolved in water, which will serve as a vehicle for transmitting 
it again to the first-named vessel or boiler, which is effected by a 
pump actuated externally, or rendered automatical by causing the 
gas from the boiler to act against the piston; the water for the 
absorbing vessel should be supplied from the boiler, and taken from 
the lower part of the same, where it will be almost exhausted of 
gas. ‘lhe exhausted water and the saturated water should be 
caused to circulate in opposite directions to exchange their tempera- 
tures in a tubular apparatus, or in two worms placed concentrically 
one within the other, so that the saturated water shall pass to the 
boiler at a temperature approaching that of the latter, and the ex- 
hausted or desaturated water will arrive cold at the absorbing 
vessel. ‘The cooling of the latter can be further ensured by contact 
with cold water before its arrival at the absorbing vessel, which 
should be constantly cooled on account of the caloric disengaged by 
the dissolution of the gas in the water. ‘The taps employed on this 
apparatus are such as will not allow of the possibility of any leakage, 
and their interior organs are moved either by a flexible metallic 
plate, or a bent tube, or by the elongation or flexion of india-rubber 
1aembranes or tubes supported exteriorly, so as to resist the pressure. 
The cold produced by these means may be applied for the manu- 
facture of ice, refrigerating or cooling liquids, air, and so forth, or 
| to facilitate the crystallisation or precipitation of different chemical 
| products ; for instance, the precipitation of sulphate of soda from the 

mother waters of sea salt, paraffin, and so on, or for the separation 

of water from various salts or other bodies, which it leaves on 

congelation, such as the manufacture of fresh ice and salts from sea 
| Water; or to moderate the heat produced during fermentation, 
| especially that of beer, wine, or vinegar. 

Fig. 1 represents a continuous apparatus working by means of 
| ammoniaca! gas, which, by reason of its stability, of its great solu- 
| bility in water, and of the quantity of caloric which it absorbs in 
passing from the liquid to the gaseous state, appears to be the most 
| suitable agent to employ. 
| The proportions of this apparatus are adapted to make 100 kilo- 
| grammes (or 220 lb.) of ice in an hour. In the boiler A (heated by 
| an open fire, or by means of steam circulating in the coiled pipe a) is 
| enclosed a concentrated aqueous solution of ammonia; the gas vola- 
| tilised by the action of the heat traverses a coiled pipe B placed above 

the boiler, and in which the steam brought over is condensed. A 
| tube C conveys the gas into a tubular condenser D, where it 
| becomes liquetied by the combined action of the pressure from the 
boiler (from eight to nine atmospheres), and of a current of cold 
water at a temperature of about fifteen or twenty degrees. The 
ammoniacal liquid runs from the condenser by the lower tube e, 
passes through the vessel z at a regulated speed, as hereafter de- 
scribed, and thence by the pipe e', e!', to the refrigerator F. From 
the upper part of the refrigerator F a pipe G leads to the absorption 
vessel H, in which a current of water flows into the shallow per- 
furated vessel h, whence it continually falls in drops. The affinity 
of the ammonia and the water creates in this vessel a tension con- 
siderably less at a temperature of fifteen or twenty degrees than 
that maintained in the refrigerator by the ammoniacal liquid, which 
is about two atmospheres, at a temperature of, minus eighteen - 
degrees, and the gas flows thither with energy, borrowing its 
latent caloric of vaporisation from the sides of the refrigerator and 
the water which touches them. ‘lhe water saturated with ammonia 
collects in the bottom of the vessel H, wheuce it is drawn out by a 
pump I, which forces it into the closed receiver which surrounds 
the worm B, after it has previously traversed a tubular apparatus, 
where it is heated, as will be presently explained. From the re- 
ceiver B it flows by the tube b' into the upper part of the boiler A. 

On the other hand the ammoniacal solution contained in the boiler 
towards the lower part becomes impoverished, and at the bottom, 
after a certain time, it is almost exhausted; but as it still contains some 
ammonia (and as moreover a greater waste would occur in allowing 
it to run away hot) it becomes when suitably cooled subservient to 
the purposes of absorption, and for this end it is withdrawn by the 
pipe j to the upper part of the regenerator K, in which the water 
saturated in the absorption vessel circulates in the reverse direction, 
and the interchange of temperatures here takes place in consequence 
of the numerous points of contact presented by the small tubes. A 
counterpoised float L, L', placed in the boiler opens or shuts (by 
means of the valve /"') the orifice of the tube 7, so that the rising or 
falling of the level of the liquid regulates the flow of the latter in 
proportion to the quantity restored. It is scarcely necessary to 
observe that the liquids circulate, the one in the interior of the group 
of tubes, and the other outside the same, thus exchanging their 
temperatures without the possibility of mixing. As the exchange 
of temperatures between the two liquids cannot take place 
absolutely, the cooling of the liquid which comes from the boiler is 
completed by its passage througa a worm m surrounded with water. 
j'is a tube which leads from the regenerator to the worm and by 
means of the tube j" to the absorption vessel. A cock o placed on 
the tube 7 serves to stop the circulation; 6", 6", are tubes leading 
from the pump | to the receiver B. The tube e', which conducts 
the ammoniacal liquid to the refrigerator, is coiled round the tube 
G, in order to covi the liquid by contact with the cold vapours 
which circulate therein ; it is furnished near to the refrigerator with 
a cock, which serves to regulate or intercept the flow of the liquefied 
gas. As the absorption of the ammoniacal gas by the water in the 
vessel H cannot take place without imparting to the water all the 
caloric taken from the refrigerator by the gasefication of the am~- 
monia, a suitable temperature 1s maintained in the said vessel by the 
circulation of cold waterin a ease a eed the same, or through 
an internal worm, as shown by ines. : : 

To put the apparatus in operation the ammoniacal solution in the 
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boiler A (which should be nearly full) must be heated until the in- 
terior pressure is rather more than that of the atmosphere; the cock 
e' must then be opened in order to allow of the emission of all the 
air from the interior ; this emission takes place through the tube and 
cock h"!, which is plunged into cold water, and it will be evident 
that the expulsion is complete as soon as the whole of the gaseous 


current is a hy the water. As soon as this is effected the 
cock A"! must be and time must be given for a sufficient 
quantity of liquid to be deposited in the refrigerator F, 
which can ibe ascertained by means of the level tube f’. 
The refrigerator K haying been pee filled with pure water or 
weak ammonia in part which communicates with the bottom of 


the boiler and ® concentrated ammoniacal solution in the 
which comm with the top of the same, the continuous 
operation nay then be, commenced as soon as the cock o in the tubej 
has been opened me pomp I set in action. A small tube n, 
furnished with a from the bottom of the refrigerator F 
to the suction tube of the pump, in order to allow of the return to 
the boiler of the liquefied ammonia, when after a certain time of use 
it becomes mixed wjth the water carried over in the form of vapour 
by the gas. A cock on the pipe G communicating from the 
refrigerator to the absorption vessel will facilitate this extraction by 
closing the game more or less, so as to establisha stronger differential 
pressure between the two receivers. The refrigerator F is a closed 
vessel, the cover thereof being pierced with holes, in which are sol- 
dered tubes #"', closed atthe bottom and open at the top. Theliquefied 
ammonia surrounds these tubes to about four-fifths of their height 
in the interior of the refrigerator. In the cavities or cells formed by 
these tubes are introduced cylindrical vessels of rather smaller dia- 
meter containing the water to be frozen. The most intimate or 
perfect contact between these vessels and the sides of the cells 1, is 
intained by means of a liquid which only freezes at a very low 
temperature, Such as alcohol, glycerine, a saturated solution of chlo- 
ride of calcium, sea galt, or other suitable medium. The worm B 
may be dis: with, and the vessel which surrounds it trans- 


formed is of washing vessel, in which the gas proceeding 
from the by the dotted tube 2 divests itself of the aqueous 
vapour ayer. In this case the tube }' must be united to 


the receiver, as shown by the dotted lines y, and, if necessary, both 
receivers be joined to the boiler ; the gas will then pass first 
into the washing vegsel and then into the worm. The float and 
valve L, @"', are not absolutely necessary, as the flowing out of the 
di ool ae pe ee ft se romp 0, on the spindle of 
whicha vated rant may be placed to determine the amount 
of action desired e be given tothe machine. The tube G of the 
refrigerator can algo be plunged to the bottom of the absorption 
vessel H, and its orifice (terminated by a rose) be directed at right 
angles to the radius of the vessel, in order to impart a gyratory 
motion to the liquid mass of which the points of contact with the 
worm and the sides of the vessel will thus be rapidly renewed, 


— My od i sae on In this case the shallow 
perforated y. wi ispensed with, and the tube j" placed 
about the middle of the vessel it. . ll 


Certain details of the construction of the regulating vessel z are 
represented on a larger scale at Fig. 1*. ais the bottom of the 
outer caging ; , the bottom of an interior vessel (open at the top) 
havingaspecific weight equal to about half that of the liquid of which 
it isto regulate the flow; cis a tube closed at the bottom, and 
furnished with a square enlargement d, furnished with a lateral 
opening sliding _—< the face of another opening which terminates 
the exit tube e. The liquid flowing into the casing floats the vessel 
6, and causes the openings to diverge or separate; as soon as it 
arrives at the upper edge of the vessel d it flows into the interior of 
the same, which sinks in proportion as it fills, and brings the openings 
opposite to each other. It will be perceived that this system of 
regulating vessel will only let the liquid pass in proportion to its 
arrival and without mixing with the gas, which would be detri- 
mental to the proper working of the apparatus. An ordinary solid 
counter-balanced float of any ceramic material, opening and closing 
the aperture of the tube e as the liquid rises and falls, would answer 
the same end. 

The pump I should be furnished with a double packing of india- 
rubber or other material enclosing an open space, from which a tube 
i! extends conducting the filtrations to a receiver i". In place of the 
pump I, one similar to that exhibited in section at Fig. 2 may be 
used, A being the cylinder and B the piston, which is hollow and 
light, haying a specific weight of about half the liquid which it is 
intended to force into the boiler, and on the surface of which 
liquid it should float. The body of the pump communicates with the 
absorption vessel H by the tubes C and D, and with the boiler by 
the pipes F aud G. The liquid enters the pump below the piston 
by the tube C raising the valve c', and causes the piston to rise to 
the top of the pump. When the latter is full the cock D! must be 
shut, and the cock F" placed on the tube F, which leads to the upper 
part of the boiler occupied by the gas, must be opened, and the 
pressure of the gas on the upper surface of the piston will then 
cause the liquid to flow out by the valve G! and pipeG. This 
pump should be placed rather higher than the absorption vessel H, 
and the latter should be raised just so much above the boiler as will 
insure the return of the liquid into the latter. A glass indicator 
tube i allows the level of the liquid in the interior of the pump tobe seen 
at any time from the outside. The piston may have a light packing of 
vulcanised india-rubber or other material (not fitting too tightly), or 
the piston itself may be made to fill exactly the cylinder of the 
pump without friction, its rod b' working in a tube or sheath L'! 
fixed to the lid of the pump serving asa guide. ‘I'he piston may 
also be closed at its upper part, and may be supported internally by 
several stays, if requisite. 

Fig. 2* represents a diaphragm pump furnished with the same 
organs of admission and emission as the preceding, and susceptible 
of the same functions. Between the two conical shells A, B, is 
fixed an india-rubber or other elastic membrane m, which fulfils the 
same office as the piston in the pump just described; the tubes C 
and D communicating with the vessel H, and those F, G, with the 
boiler are furnished with the same valves and cocks as in the pre- 


re. 

It is preferable to make the elastic membrane m of india-rubber, 
because it is impermeable and unassailable by the ammonia. This 
pump might be actuated from the outside, in which case it should 

provided with a pump cylinder without valves, adapted to the 
upper tubes, and in which the action of a piston would communicate 
the movement to the diaphragm by the medium of a liquid, such as 
water. The details of this modification are repr lin Fig. 3, 
which also exhibits a system of pump actuated from the exterior, and 
in which the fe nage of the impoverished liquid drawn from the 
bottom of the boiler aids in forcing the nearly saturated liquid from 
the absorption vessel back into the boiler. A is a conical vessel 
having an interior arrangement similar to that shown at Fiz. 2*, and 
serving to force the saturated liquid into the boiler; A! is a similar 
vessel actuated bythe impulse of the impoverished liquid; B isa 
valve box, and C a slide valve moved by the rod D, and establishing 
re | a connection from the vessel A’ to the boiler by the tubes 
E, F, and to the absorption vessel by the tubes f and G. The 
valve rod D moves the valve over the part H of the box where there 
is only a slight pressure on it owing to the permanent communica- 
tion of the valve box with the absorption vessel, which also prevents 
the overstraining of the india-rubber tube or sheath ¢ which sur- 
rouads the rod for the purpose of preventing leakage, a recess j, 
shown in dotted lines, allowing the necessary play to the rod. 

Kk, are ordinary pump cylinders placed over the conical vessels, 
the india-rubber diaphragms of which latter are actrated by means 
of a liquid interposed between the said diaphragms and the pistons of 
the former, the rods of which, J, /', are attached to the beam M. 
The valves n, n', placed on each of the pistons, serve the former to 
compensate during the exhaust for the loss of the interposed liquid 
which may take past the pistons during the down stroke, and 

second as a safety valve. The movable pedestals O, O', allow 





of ihe mgaletion of the movement of the pistons according to the 
degree of saturation desired to be given to the water in the absorp- 
tion vessel, The action of this apparatus is rendered more certain 





by means of double valves r, r', adapted to each movement, that is, 
the upward and downward stroke. At the entrance of each of the 
tubes of the conical vessels A and A! are placed = 8, with 
very small ae to prevent injury to the india-rubber dia- 
phragm, and for the same pu the apparatus should only act on 
cold liquids, that from the boiler being taken after its pend 
through the regenerator, and that from the absorption vessel before 
being re-heated. 

Fig. 4 is a refrigerator, in which the circulation of the liquefied 
ammonia commences at the small tube a at the upper part of the worm 
b, whence it runs (becoming gaseous on its way) towards a reser- 
voir c, where the separation takes place between the gas and the 
—- still liquid, which continues to gasefy during the operation. 

he vessels d, containing the matters to be cooled or frozen, are sup- 
ported on a light frame e', capable of turning on a spindle or pivots, 
so that, by giving a constant or alternative rotary motion thereto, 
the points of contact with the uncongealable liquid which transmits 
the cold may be constantly renewed; g is the drawing-off tube. 
Several tric worms, ing several sets of vessels, may be 
placed round the receiver c. 

Fig. 5 represents a worm composed of several tubes B, B', B', 
placed one above the other, and intended to form a large surface 
refrigerator for various purposes. Several of these worms may be 
connected horizontally to a common collector A, from which pro- 
ceeds a tube a, leading to the absorption vessel ; the liquefied gas 
first enters the collector A, whence it spreads itself through each of 
the worms; it can be distributed either by the small collector d, 
or by a special distributor, Fig. 8; the aqueous ammonia 
will naturally collect at the bottom of the tubes B", from whenc» 
it is drawn by the collector c. When this re‘rigerator is applied 
to the formation of ice, it should be placed at the bottom of a reet- 
angular vat, and above the tubes are placed vessels of any form 
containing the water to be frozen, the cold being transmitted to 
these vessels by means of any uncongealable liquid circulating 
upwards, and for this purpose a flat tube occupying the whole 
surface of the vat, and pierced with small holes, is placed beneath 
the worms, and a pump taking the liquid from the top of the vat b 
means of several perforated tubes extending throughout its length 
forces it constantly into the flat tube above-named; or the vessels 
may be arranged in vertical spaces left between each worm, and 
carried by a movable frame, which should be moved to and fro to 
accelerate the operatiou. The cooling of liquids or air is easily 
effected by causing the same to circulate in contact with worms 
placed in a vat or vessel of a proportionate capacity. 

Fig. 6 represents a mode of washivg which can be arranged in 
the interior of the boiler itself. B are double troughs, of which the 
lower part is plunged into the liquid which occupies the bottom of 
the boiler, a of which the upper part receives the return of the 
saturated liquor, into which the gas disengaged in the lower part 
bubbles through the syphons c; the small troughs d embrace the 
lower contiguous edges of thetroughs B, to hinder the passage of the 
gas through their interstices; the tubes e establish a communication 
between each trough. These washing troughs may be multiplied 
by placing others above, as shown by the dotied lines at #  g, g', h, 
and I, J, K (Fig. 6*), show different arrangements of tubes for 
heating the boiler by steam. 

When it is desired to obtain a gas entirely pure thero must be 
placed above the boiler A a similar but small receiver, into which 
the saturated liquid first passes, while the gas disengaged in the 
first boiler is admitted thereto by a longitudinal tube, provided with 
lateral holes, and represented at Fig. 6 by the dotted lines, The 
division of the washing apparatus into several troughs, placed in 
juxtaposition, and of the heating tubes into several small groups, 
allows of tieir introduction into the boiler through the man- 
hole. The annular vessel, Fig. 7, may be employed as a re- 
generator; it contains several concentric worms soldered at 
their opposite extremities to the collecting tubes a, a', which 
serve, by means of the tubes 4 and 6', for the circulation of one of 
the liquids; the tubes ¢, c', receive the other liquid, which circulates 
in the vessei. 

It will be observed that the interchange of temperatures between 
the two liquids, proceeding iu opposite directions, will proceed 
much better if the cooling takes place downwards and the heating 
upwards. The annular vessel may be formed of two distinct re- 
ceivers, placed one inside the other, the larger one having a cover 
bolted thereto. 

Fig. 8 is an apparatus which may be employed to distribute the 
volatilising liquid either amongst the different worms of the same 
refrigerator, or amongst several refrigerators working in connection 
with one boiler. In the bottom of a vessel a are fixed as many 
vertical tubes 5 as there are worms or places to be supplied. Hach 
of these tubes is pierced with about three holes at equal distances 
from the bottom of the vessel, and the lower end of each dips into 
a funnel c, which, by means of the tubes c', lead to each of the 
worms to be supplied with liquid. The latter, passing into the 
centre of the vessel a by the tube d, distributes itself necessarily in 
equal quantities through each of the tubes, provided that the holes 
are of equal siza, It may be remarked that the distribution will be 
more absolutely equal by means of small holes placed one above the 
other on the distributing tubes than by one large opening. If, 
instead of an equal distribution, an unequal one be desired, nothing 
is easier than to effect the same by proportioning the diameter of 
the holes to the quantity of liquid it is desirable for each tube to 
furnish, 

Fig. 9 represents a special mode of fastening in the tubes of 
tubular apparatus, such as liquefiers, regenerators, or refrigerators. 
The tubes a are screwed at each end, one end being spread 
or bulged, in order to allow of the passage of the tubes through the 
hole of the first plate (which are rather larger than those in the 
second), and the tubes are then screwed into both plates 4, c, in 
groups or otherwise, as required; the joint may be tinned and 
soldered, if necessary, in order to complete the impermeability. It 
is essential to employ in this system such cocks only as _ will not 
allow of the possibility of escape or leakage, which would rapidly 
impoverish the solution. ’ 

Figs. 10, 11, and 12, represent views of some of the forms that 
may be employed for this purpose. Fig. 10 is a cock of a valvular 
form. Instead of passing through a stufflog box, the valve rod a is 
attached to a flexible metallic membr.ne 6, rivetted and soldered by 
its edge to the body of the cock. A hollow disc e holds the flexible 
membrane externally against the internal pressure. A screw work- 
ing through the centre of the arch d allows the disc to approach or 
recede, and the membrane following its movement accordingly 
communicates the same to the valve, which opens or intercepts the 
communication. A folding tube would answer the same purpose as 
the flexible metallic membrane, and might be employed in the place 
thereof. 

In Fig. 11 the valve rod @ passes through a membrane of india- 
rubber bolted by its edge to the rim of the box b, and by its centre 
to the disc c fixed on the rod, the movement of which it follows. 

Fig. 12 is an ordinary conical plug cock, moditied as follows :— 
A is the conical box; B, the plug; C, the short tubes; D is a plug, 
which forms the bottom of the box, being screwed against the disc e. 
which forms a joint; g is a spring, which presses the cone against 
the box; A is the rod or handle, enclosed in a tube of india-rubber i, 
which may be strengthened inside and out by coils or rings of metal. 
The small tube communicates by a pipe with the absorption vessel 
or any other vessel containing water, so as to conduct away any 
small quantity of liquid or ges which may filter past the conical 
plug. When this cock is placed in a position exposed to heat, it is 
advisable to place the rod below, and to prolong the metallic tube i! 
sufficiently to prevent the over-heating of the india-rubber. The 
cock may also have its upper opening surrounded by a vessel con- 
taining water, which collects the waste ammoniacal gas. 

Fig. 13 is an apparatus for the purpose of moving (in the 
interior of vessels) various organs or instruments, such as slide 
valves, cocks, valves, and other objects. ‘The rod a is furnished 
with a double cone, which acts upon suitable seats formed in its 
case or sheath. ‘To the part b of the rod the objects to be moved are 
connected either directly or otherwise. The other extremity of the 








rod ¢ isenveloped in india-rubber, as in the preceding figure, and the 
small tube d collects the leakage, which E cond away bya 
small pipe, as in Fig. 12, either to the absorption vessel, or into the 
water of a receiver not under pressure. One of the pieces which 


serve to fix the glass indicating tubes on the receivers A is shown 
at Fig. 14. These pieces are furnished with valves 6, which leave 
the passage free when in their normal condition, but which on the 
rupture of the tubes are driven by the current so as to close the 
ope A stop c prevents them from cones be a certain 
distance. These indicators also be furnished with cocks similar 
to those herein described, more particularly that shown at 
Fig. 12. The extraction of the ammonia from the refri rs, 
when it has t too aq by prolonged working, should be 
effected whilst exchanging its low temperature with that of the 
liquefied ammonia, which arrives from the condenser D (Fig. 1), 
and for that purpose the tubes n and e may be entwined or engaged 
one within the other for a sufficient length for effecting this change. 
The drawing-off tube n may open directly into the absorption 
vessel H, and a cock can be placed on the tube G conducting the 
gas from the refrigerator to the vessel H, in order by closing it 
to produce more or less differential tension or pressure between 
the two receivers sufficient to effect the evacuation through the 
tube. Besides the formation of ice, the cold thus produced may 
be applied, as already stated, to the cooling of air, liquids, and 
other fluids, or even solids; to preserve food or aliments, which are 
deteriorated by a high temperature; to facilitate the crystallisation 
and precipitation of various salts and chemical products; or the 
separation of water from certain salts, which it rejects on congela- 
tion; the fabrication of pure ice from sea or mineral water, and so 
on ; also to the direct condensation of various very volatile chemical 
produots, such as hydrochloric or methylic ether, sulphwrous acid, 
and other products; also to facilitating chemical and com- 
binations, which can only be effected at a very low tem ure, 
such as the conversion of sulphate of nesia and chloride of 
sodium into chloride of magnesium and sulphate of soda, the con- 
version into hydrates of various salts, the dissolution of certain 
gases, and so on. Also to the concentration by congelation of 
various dilute solutions, for example, wines, spirits, acids, and so 
forth. Also to the hardening or rendering firm (for facilitating 
industrial operations) of certain bodies which heat softens or 
renders pasty, such as stearines, paraflines, tallow, and other fatty 
matters before the compression, which is used for the extraction of 
the oils. Also to moderate the heat produced by fermentations, 
copeciealy of wine, beer, and vinegar. The intensity of the cold 
produced, which may easily descend from minus forty degrees to 
a sixty degrees, will be a powerful aid to most of these opera- 
ions. 

Crystallisations, precipitations, and other chemical operations are 
easily effected in a refrigerator, similar to that shown et F in Fig. 1, 
having instead of several cells merely one | space. 
When it is desired tu render these operations Ph Aaenry the refri- 
gerator, Fig. 5, may be employed, placed in a rectangular cistern, 
Fig. 15, in which at one end arrive the liquids to be operated on, 
aud which run out at the other end after undergoing the necessary 
refrigeration. An agitator a constantly stirring the mass preventa 
the adhesion of crystals to the tubes, and the crystals falling to the 
bottom are pushed by the scrapers 6 towards a funnel or shoot 
adapted to the cistern at one end, whence a chain of buckets re- 
moves them, ‘The funnel forms the bottom of a prolongation of 
the cistern, which serves as a space undisturbed by the agitators 
where the liquids decant or elutriate previously to their running off. 
As these liquids run away very cold it is ad ag to exciang 
their temperature with that of the liquids to be refrigerated before 
their introduction into the cistern, and this object may be effected 
by ang ete apparatus, for instance, one resembling the refrige- 
rator K, Fig. 1, so arranged as to een the adhesion of crystals to 
the tubes, which result may be obtained by leaving the top of the 
refrigerator open, and placing in the tubes scrapers a, Fig. 16, which 
are moved to and fro, In causing the liquids to be refri to 
pass through these tubes the crystals which they deposit will fall 
to the bottom of the apparatus, whence they can be ily removed. 

Liquids which require simply cooling need only to be circulated 
more or less rapidly in refrigerators similar to those shown in Figs. 
4, 5,and9. Air can also be cooled thereby, being put in circula- 
tion by a fan or other means; but as the volume of this fluid is very 
great, and its specific caloric very small, it is more practicable to 
cool it by causiag it to circulate between the interstices of large 
surfaces of woven cloth stretched in a box, over which surfaces is 
constantly running water cooled by its continuous passage through 
a tubular refrigerator. 

Direct condensations or liquefactions should be effected by contact 
with a refrigerator contained in a closed vessel. The preparation 
of pure sweet ice from water containing salts or other bodies in 
solution presents two features. If it be effected rapidly it is accom- 
panied by the interposition of particles of the saline or other water 
between the crystals of pure water. The ice thus made should be 
broken to pieces and submitted to the operation of a centrifugal 
turbine for the expulsion of the foreign liquid; or the ice may be pro- 
duced slowly and absolutely pure; for this purpose it is preferable to 
refrigerate an uncongealab'e liquid to the requisite degree by causin, 
it to circulate through a refrigerator, and thence round the v 
containing the solution; this method may be employed for all kinds 
of refrigeration and congelation. 

Refrigerators such as that shown at Fig. 5, or in the form of simple 
helicoidal worms, may be placed in fermenting vats or vessels, the 
contents of which they will cool by receiving a current of water 
(either pure or rendered uncongealable), cooled constantly by circula- 
tion from the worm to a refrigerator. 

Fig. 17 is an iutermitted = omg circulation apparatus, 
so that the gas purifies itself before its liquefaction. On the top of 
a small boiler A is placed an upright tube B of about two-fifths the 
diameter of the former. The syphon O, c', rises in the interior of 
the tube B to nearly the summit, and descends again to a short dis- 
tance below the bottom of the same. This syphon forces the gag 
disengaged in the boiler A to bubble through the ammon 
water before passing to the refrigerator. Another syphon D, @, 
establishes a communication with the water space of the boiler 
A. The two brauches of each of these syphons are of very er 
diameter, in order to prevent the possibility in any case of t! 
acting in a direction contrary to tneir original intention, Their 
arrangement is such that on filling the receiver A by decanting from 
the refrigerator E, or on turning therein the liquid remaining in 
latter after one or several operations, there always remains a small 
quautity of liquid in the tube into which the lower end of the tube 
c! dips, and the gas passing from the boiler A will bubble through 
this bath, which increases slightly at each operation. If it become 
too abundant, that portion which ses beyond the syphon-shaped 
tube D will be driven back into the vessel A, as soon as the return 
of the gas commences. ‘The two syphons 0, c', and D, d', having 
always one of their extremities plunged into a liquid, become 
mutually and alternately par ping | closed, which forces the 
gas to pass through C, c', and the purifying bath during the dis- 
engagement, and through D, d', during the absorption, the purifying 
bath still remaining. E is an ann receiver wherein the gas 
passes by the tube I', in order to be liquefied by contact with cc 
water; G is a casing surrounding the receiver E for the circulation 
of cold water; H is a small vessel earings Pee the expulsion of the 
air (described at Fig. 20) ; 7 is a small tube closed at its base and 
plunged into the boiler A to receive a thermometer ; J is a reservoir 
surrounding the washing tube B, and which may be filled with cold 
water to assist the purification of the gas. 

‘Lo put this apparatus in operation the boiler A must be filled from 
three quarters to four-fifths full of an aqueous solution of ammo 
and submitted to the direct action of a tire, or heated by # bath 
brine, oil, glycerine, or other suitable ageut, to about 180 deg. to 
140 deg. On the other hand, cold water must be caused to circulate 
in the movable casing G, or, at least, the vessel E must be kept in 
a plentiful bath, which it is advisable to stir up from time to 
As soon as, by the indication of the thermometer, it is considered 
that the liquelaction is sufficient, the vessel A must be removed from 
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wee in contact with cold , to disengage and absorb ammoniacal gas, such as chloride of silver 


water; the water to be frozen must be placed either directly in the | or of calcium saturated, under the influence of cold, with the said 


internal space & of the annular receiver E, or, which is preferable, 
in a movable cell or vessel which is placed in the former, which, 
being surrounded by an uncongealable liquid, establishes an inti- 
mate contact, and the congelation will take place. If water has 
been caused to circulate in the casing G it should be emptied, in 
order to contine all the action to the interior of the apparatus. In 
case the water to be frozen has been placed directly in the vessel / 
the boiler A should be reheated a little, to allow of the immediate 
re voval of the ice. 

Fig. 17* is a refrigerator, which may be substituted for the 
one E, and forms the ice on its outer circumference either by 
direct contact or by a movable sheath or case, or by the interposition 
of an uncongealable liquid. When a series of operations has con- 
veyed too much water into the refrigerators, it should be restored 
to the boiler A by reversing the latter and holding the refrigerator 
some moments horizontally above the same. A movable casing 
similar to G may be placed round the boiler A after its separation 
from the furnace to serve for the circulation of cold water; it can 
also serve for the hot bath. 

Fig. 17** is a washing vessel which may be substituted for B, 
and of which the action is determined or regulated by the cylin- 
drical or spherical valves x,y. A hermetically closed cock, similar 
to those at Figs. 10 and 11, may be placed on the tube F to moderate 
at will the absorbing action. In place of being side by side, as at 
Fig. 17, the two receivers may be placed one above the other, the 
boiler being below at a sufficient distance from the refrigerator, and 
a screen interposed to prevent radiation. The washing apparatus 
should be placed at the side of the receivers, and a tube furnished 
with a hermetical cock extending from the bottom of the refrigera- 
tor to the top of the boiler will serve to restore to the latter the 
water left in the former at the end of the operation. 

Fig. 18 represents the interior of a boiler intended for the same 
use as the one shown at Fig. 10. The ammoniacal solution 
is placed in the cones a, arranged one above the other, and fur- 


nished with short central tubes 4; above each cone is placed a | 


cap c, Which forces the gas to wash itself (during its disengagement, 
which takes place progressively from bottom to top) in liquids more 
and more rich, in which liquids the greater part of the steam carried 
over by the gas is liquefied or dissolved; small holes d limit the 
height of the liquid in each reservoir. On dispensing with the caps 
or covers ¢ this vessel becomes suitable to receive solid bodies fitted 








gas. The working of this apparatus will be more regular 
if it is heated by a hot bath, in preference to a direct application 
of fire. 

Figs. 19 and 19* represent the boiler of a domestic apparatus, 
with an internal washing arrangement. A is the body of the 
boiler; B is an interior bell or vessel, fixed to the sides of the 
former; C is a recess, which confines the disengagement to that 
part opposite the circulating tube d; e is a channel made in the 
recess C, and which takes away the gas, during the absorption, by 
the opening e! under the buckets of the wheel /; which latter, in 
turning, keeps the liquid in agitation durirg the adsorption. The 
cell G serves to receive a thermometer. A small hole & made at the 
top of the bell or vessel B allows of the escape of the air. A quan- 
tity of solution is to be placed in this boiler, which may reach up to 
nearly the top of the vessel B, and when the disengagement of 
the gas takes place, all which passes beyond the upper level of the 
channel e lodges below the vessel B, and the disengaged gas is 
washed therein. 

An intermittent apparatus of large dimensions may be constructed 
by employing a freezing vessel with several cells like that shown at 
Fig. 1, the liquefying surface of which may be augmented by coil- 
ing several turns of the gas eduction pipe at the top thereof. The 
returning of the water carried over not being possible to he accom- 
plished by turning over the vessel on account of the cold, it is 
effected by a tube furnished with a hermetical cock, and leading 
from the bottom of the freezing vessel to the top of the boiler; the 
lowest level of the former should be rather higher than the top of 
the latter, in order to allow of an easy return of the said water. 

Fig. 20 is a vessel serving for the expulsion of the air from the 
apparatus. ais a tube of communication extending to nearly the 
bottom of the liquefyivg vessel E (Fig. 17); 4 is a plug pressed by 
the screw c on the edge of the tube, and furnished at its lower ex- 
tremity with a ring of soft metal or india-rubber, which closes the 
opening hermetically. After the boiler has been filled and the said 
opening closed, the boiler must be heated slightly to promote the 
disengagement of the gas, which drives the air before it. Some 
water placed in the vessel H serves to indicate its total expulsion by 
the fact that the gaseous current dissolves therein entirely. The 
vessel must then be hermeticall 
This same vessel may also be mf 
introduction of the liquid and to ascertain its level in the interior, 


closed by tightening the scrow. | 
aced on the boilers to serve for the | 
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The ice formed in the movable vessels may be extracted there- 
from by plunging them a few moments in water at the ordinary 
temperature, and then turning them over. It is advisable to protect 
the refrigerators against external heat by enveloping them in a 
casing which is a non-conductor of heat. Ip the construction of 
these vessels such metals only must be used as are not affected by 
ammonia, such as iron, tin, lead, ordinary and malleable cast iron ; 
copper alloyed with zinc should not be used, because its molecular 
constitution is rapidly altered and its tenacity destroyed by contact 
with ammonia ; brass becomes disintegrated thereby in a few hours; 
pure copper answers better, but it is not advisable to employ it 
except it be tinned or silvered on the inside; it should be soldered 
with an alloy of silver and copper, which resists well ; the rivettings 
and joints should be tinned and soldered with tin, in order to pre- 
vent any leakage or the admission of air, and the convexity of the 
upper ends of the boilers should be turned inwards in order that the 
rivetting may be performed outside. The joints should be made, 
| preferably, with a mastic or cement of white of egg and quicklime, 
| or with rings of india-rubber or tin. Boilers of large dimensions 
should be provided with manometers; when they are heated by a 
direct application of fire it is indispensable to furnish them with 
safety valves, which, in order to prevent leakage, should be fur- 
nished with rings of india-rubber or tin interposed between their 
points of contact. The india-rubber rings should be let into recesses 
to prevent their displacement. The valves may also be placed in 
closed chamber, from which extends a tube plunged into water. 
For apparatus of a small size a safety valve or organ may be em- 
ployed, similar to that shown at Fig. 21, formed of a metallic plate a 
fixed on a vessel 6, which, having a weaker resistance than the 
receivers, will give way before any explosion can take place, and 
will give issue to the gas by the channel c. 

The maximum of useful effect is obtained in the intermittent 
apparatus with a solution of a specific gravity of 0°87 to 0°88, and 
the same may be employed with success in the continuous apparatus. 
| The thermometric point of heating the solution should vary with 
| the temperature of the water circulating round the liquefying vessel. 
| If the liquefaction takes place at a temperature of from 12 deg. to 
| 15 deg. centigrade, the ammoniacal solution should be reduced to 
| about 130 deg., but, if the liquefaction is carried on at about 30 deg., 
| the heat should be increased to 145 deg. or 150) deg. 

The form of the boilers, refrigerators, regenerators, and con- 
donsers may be indefinitely varied, as may be many of the details 
' of the process, 
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TO CORRESPONDENTS. 


Notice.—A SPECIAL EpItIon of THE ENGINEER ts 
published for FoBEIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the volume can he had from the publisher, 

price 2s. 6d. each. 





F. R.—Consult Mr. Fairbaira’s work on Mills and Millwork, second part. 

A Constant Reaper.— We know nothing of the present position of the com- 
pany to which you refer. 

A. B —Mr. Fowler, of Queen-equare, Westminster, 1s the consulting engineer 
to the leading Australian railways. 

R. B. G.—The little work on Geology by Col. Portlock, in Weale's Rudinentary 

Series, is very useful for beginners 

X. Y. Z.-- You can provisionally protect your invention for six months at a 
cost of £5, exclusive of your patent agents fees. 

X. Y. Z.—Mr. Archibald Smith's wire rope machine is reckoned among the 
best. It is said to prodwe 1,000 yards of strand per hour. 

J. B. 8.—** L' Invention,” a French publication devoted to the arts, is published 
monthly, and may be had through Mr. Clark, of 53, Chancery-lane, 

N.Q. R.—Messrs. Dircks and Pepper's ghost patent is numbered 326, for the 

ear 1863, 
courtain at the Patent Office, and, if it be out, purchase it there. 

A SupscaipEer.—The books which we should recommend a young engineer to 
study would be numerous, but we should require first to know what branches 
of engineering he wished to pursue, and what were his present attaiments. 

Loco.—The best work on the locomotire engine is Clark's Railway Machinery, 
published by Messrs. Blackie, of your town. The price is £4158. We know 
of no useful work, specially treating of the locomotive and published at a 
lower price. 





GRANTHAM’S HYDRAULIC PRESSES. 
(To the Editor of The Engineer.) 

Sin,—In Tnk Exoweer of September 2nd you published an illustrated 
description of J. Grantham’s Improvements in Hydraulic Presses. I hope 
you will consider it only fair to allow me to refer your readers to an_illus- 
irated description of my impr . which app i in your valuable 
paper of the 28th of August last, and which shows that the working of 
hydraulic presses with cylinders and rams of areas varying according to 
the purposes for which they are intended, forms part of my patent, dated 
January 10th (No. 87), of which part of Mr. Grantham’s patent, bearing 
date the 13th day of February (No, 391), is therefore an infringement. 

2, Thavies-inn, 6th Octuber, 1863. Rosert Lutuy. 








FIRING GUNS UNDER WATER. 
(To the Editor of The Engineer.) 

Sir,—In answer to your query, I beg to say that I have repeatedly 
discharged my guns fully two fcet under water without bursting them. 
No doubt they were of small size, but then the vessel I used them in was 
more than correspondingly small, barely sufficient to hold one 
may mention that the recoil of the gun was considerably less when fired 
under water than when fired on land ; this I account for by the stuffing box 
retarding the recoil movement. I tried all kinds of charges, light and 
heavy, and, as usual, in proportion to the quantity of powder so was the 
aes effect : there was no extra motiun given to the vessel from the 

ischarge. 

roe yell of large size have been fired ten feet under the surface, the 
shot piercing 2}in. iron plate, 30ft. off, and, so far as 1 am aware, without 
any injurious effect to the gun; if there had been, | think that that 
objection would have been stated as well as others of less import that 
were when I was urging a trial of my plan. 

All my experiments, and what | iearned of those conducted by the 
Admiralty, tend to show that this method of attack would be the most 
destructive in naval warfare ; no sea-going ship can, I think, be constructed 
to withstand it. A speedy vessel so armed would prove more destructive 
than a ram, even supposing that the ram did get a good blow at the enemy 
and escape unharmed. A ram must be large and powerful, and conse- 
quently as expensi.e as it is worthless ; with this arm we need not great 
size, speed, handiness in man@uvring ; aud the same amount of protection 
will enable the smallest to attack even the larzest vessel with almost equal 
chances of success, indeed, in many cases with better. 


Glasgow, 6th Uctober, 1863. Rovert Burvry. 





A NEW LIFE BOAT. 
(To the Editor of The Engineci.) 

Sir,—I beg to enclose a sketch and description of the ships’ life-boat, the 
construction of which was commenced at Tow Law on the 10th of March 
last, in commemoration of the Prince of Wales’ wedding. A short notice 
of the boat appeared in THz ENGINEER a few weeks ago. Ships might 
carry small boats of this class, each sufficient to hold two or three men, so 
that if theyj were wrecked near the shore and no lifeboat statious were 
near (and there are many distant coasts not provided with lifeboats every 
few miles as is the English coast), two or three men could get into the boat, 
and ¢: a ro) nd to the shore ; and aftera landing was once effected and 
a rope run from the ship to the boat, they couid pull the latter to and from 
the ship with ropes to convey passengers, crew, and valuable property to 
the shore, as is sometimes done with a basket. The boat is constructed wit 
a semicircular tube in her keel, open at both ends and along the bottom, 
and une, two, or more screws are fixed on a shaft in the tube—one at least 
of them to be about midships, where it would always be supplied with 
water so asthe boat was not upset. The tube has the effect, also, of 
assisting to prevent the boat from rolling on her beam ends. She is like- 
wise arched over with sheet iron so that if she did upset those in her would 
not be thrown out. The screws are driven with a double crank and levers 
so as to imitate the motion of rowing with oars. I have not been able to 
follow up many experiments yet, as whoever has a wife and family to work 
for these hard times has enough to do; but if any of your readers having 
the means wish to experiment with the boat, they can have it and see what 
can be done. 

It has been said by an authority that it was difficult to get men to take to 
a boat different in construction from whatthey had been used to; buc men 
standing on a wreck, and that wreck giving way under their feet, are ready 
to — to anything they can get hold of, J. Hore, 


gton, near 
September 22nd, 1863. 

P.S.—The boat is about fifteen feet long by about five feet broad. 

(Mr. Hope will doubtless pardon us for having taken a few liberties with his 
letter, fe have not engraved his sketch. His purpose in constructing the 
new boat isa very laudable one, but the desired result, we think, would be 
better attained with boats worked in the usual mannr.—Ep., E. | 








Taw Enarneer can be had, by order, from any newsugent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and suxpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 

Advertuements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ail 
single advertisements from the country must be accompanied by stamps in 





payment. 

Letters relating to the adverti tsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of ‘us ENGINEER, 163, 
Strand, London, W.C. 


THE ENGINEER. 











FRIDAY, OCTOBER 9, 1863. 


THE GREAT EASTERN. 

CoMMERCIALLY the Great Eastern has proved an almost 
total failure, as we, in these columns, and before the vessel 
left the Thames, expressed our conviction that she would 
do. There is no occasion to repeat here the many reasons 
which, more than four years ago, we advanced in support 
of our views that the great ship would never pay. As an 
engineering question we never believed there was any 
great principle involved in the design of the vessel, apart 


We believe the specification is not yet publirhed, but you can | 


rson. I | 


from that of the double skin and cellular bottom and sides. 
There is nothing which rises to the dignity of a principle in 
the mere size of a ship. It was perfectly demonstrable, years 
ago, that, at any given speed, one vessel having twice 
the linear dimensions of another, and immersed twice as 
deeply (both having the same form), would require about 
four times the power, and have eight times the capacity. 
With the same form the required engine power would be 
nearly as the square of the length, while the displacement 
would be as the cube. All this was known, and thus the 
mechanical, or, perhaps we should say, the geometrical 
advantage, possessed by large ships over smaller ones, was 
thoroughly understood, and there was no occasion to build 
a ship 692ft. long merely to illustrate great laws of 
size and form. ‘That paddles would work in conjunc- 
tion with screws needed no demonstration cither, nor 
should there have been the least doubt that, with 
respect to steadiness of motion, a very large ship would 
ride large waves in the same manner as smaller ships of the 
same form would ride smaller waves. The advantages 
which the Great Eastern possesses in point of steadiness 
are undeniable, and we believe her commercial failure 
| would have been less complete had the management of the 
| ship been marked by the same regard for commercial and 
social propriety which characterises that of the Cunard 
| line. 

It would not be just, however, to say that the great ship 
ought never to have been built. Although she has proved 
an almost total loss to her owners she has raised the 
general standard of opinion as to the just requirements of 
passenger accommodation at sea, and she has shown how 
| strongly a great hull may be made, and how easily a vessel 
of 20,000 tons may be handled. 

But these contributions to our general knowledge can 
hardly console the unhappy shareholders. What are they 
to do with their property ?—a property which they could 
hardly afford longer to keep upon their own hae even 
if there were not creditors to be satisfied. For various 
reasons it is to be hoped that Government will buy the 
‘ship. Itcan be purchased cheaply, and it might be made 
| to do good service at a moderate cost for working. As we 
suggested four years ago the paddle engines and boilers 
should be taken out, thus liberating a great deal of valuable 
cargo space, easing the ship of more than 750 tons of dead 
weight, and saving 125 tons of coal daily in full steaming. 
| The paddle engines have indicated as high as 3,670-horse 
| power; and the screw engines 3,970, the former making 
/ 12 and the latter 354 revolutions, while the ship, on a 
light draught, was going 14 knots ina smooth sea. The 
screw engines alone, supposing the paddles to offer no 
resistance to the water, should have given a speed of 114 
knots on the same draught. The four cylinders, 7ft. in 
diameter, and having pistons of 4ft. stroke, fed from six 
| great boilers, should, and doubtless might, be worked up 
| to 5,000 indicated horse-power, upon occasion, and to 4,200 
ordinarily, and a regular working speed of 10 knots an 
hour might be obtained with the screw alone. We do not 
doubt that twin screws worked by independent engines 
would be preferable to a single screw, even for the same 
amount of power, but this would involve an amount of 
reconstruction which possibly even the Government would 
hardly be willing to incur. As a 10-knot troop ship, the 
Great Eastern would carry an army if necessary, at any 
time, to any part of the world. Not that it would be 
justifiable to trust an entire expedition on board a single 
vessel however strong, but if we had occasion to ship 50,000 
men say, to New York, it would not be reckless and it 
might prove of the utmost importance to send 10,000 by 
the Great Eastern. 

We are to remember that the paddle engines greatly 
assist in steering the ship in rough weather, and were they 
to be removed, as we have suggested, some appliance 
should be provided for assisting the rudder. Twin screws 
would, no doubt, serve best, and there is but the cost of 
re-arranging the engines, and that of new screw shafts and 
screws, in the way of obtaining the great advantages of this 
mode of propulsion. The hapless and helpless shareholders 
cannot now deal with these questions; but we may rest 
assured that, whatever may befal her owners, the great 
ship will survive, and her proper adaptation to service will 
devolve upon some one, It might be worth the while of 
Government to purchase and maintain the ship as she 
stands, reserving her for special emergencies only, when a 
daily consumption of 350 tons of coal would be permissable. 
For however the question of engine power be decided, 
Government, we fully believe, should possess itself of the 
Great Eastern. 








FOUNDRIES AND FOUNDRY ECONOMY. 

THE cupola (a word derived, we believe, not from the 
form of the furnace itself, but from the Latin cupella, a 
little cup) has for nearly a century been the chief resource 
of ironfounders in ‘bringing down” their metal for cast- 
ing. A heavy charge of iron may often be made to run 
like water in a quarter of an hour from the time of turning 
on the blast, and such is the efficacy of the latter that, ina 
moderately large cupola, from eight to twelve tons may be 
melted in an hour. ‘The cupola, indeed, is simply a blast 
furnace, although somewhat differently saginted, worked 
at a much lower pressure, and employed for metal in a 
comparatively puritied state. Like the blast furnace, the 
cupola exposes its metallic contents to the contamination of 
whatever impurities may be contained in the fuel, impurities 
which make all the difference between charcoal iron and 
coke iron, when both are made from the same ores. In the 
Bessemer process the contagion from a minute quantity of 
sulphur in the coal would be fatal to success, and hence the 
metal, where not taken directly from a blast furnace, is 
melted in a reverberatory furnace, so as to keep the fuel 
apart from the iron. In casting ordnance, the reverberatory 
furnace, with the natural draught of a chimney stack, must 
be employed, if great strength isexpected. Not only is this 
necessary, but the iron is greatly improved by keeping the 
iron slowly boiling for two or three hours, afterwards re- 
melting and boiling again for the second, third, and even 
the fourth time. Mr. Fairbairn found that, where a ton of 
hot blast iron was melted repeatedly twelve times, the 











strength was increased by about 80 per cent., and that it 
was not until the iron had been melted fifteen times that 
its strength fell to less than that on the first casting from 
the pig. ‘The expense for fuel and labour, and the loss by 
repeated melting, would, of course, preclude any attempt to 
realise a gain, in practice, by twelve meltings, Yat, as long 
as coal can be had at from one-eighth to even one-third the 
price of iron, ton for ton, and as long as one pound of the 
former can melt at least five of the latter, there should be 
a large commercial gain in re-melting cast-iron three or 
four times, and keeping it for two or three hours in fusion 
at each melting. 1n this way the strength of iron is often 
increased to nearly three times that in the pig. But for 
this kind of melting only reverberatory furnaces can be 
employed, and it is more than questionable whether 
these ought not always to be used for castings in 
which great strength is an object. It is in fur- 
naces of the reverberatory kind that the metal for 
the 15-in. American guns is melted. One of these 
furnaces, not long ago erected at Pittsburgh, is Sft. 
wide inside, and 3lft. long; the grate bars are 7ft. 
long, and the melting place 18ft. long. The chimney is 
8ft. in diameter inside, and 60ft. high, and with no other 
draught 35 tons of iron, in a single charge, are melted in 
seven hours from lighting the fire. It is questionable 
whether, in a furnace wherein the iron is separated from 
the fuel, a partial decarbonisation by means of jets of air 
blown through it in the melted state, would not be bene- 
ficial, We are by no means inclined to believe that we 
are making the most of our cast iron by the ordinary mode 
of inelting and pouring. In cases, and they occur in the 
Welsh cupolas, where the tuyeres are close to the hearth, 
and the iron, as it :uns away, flows into a close “ metal 
chamber ” lined with fire brick, we believe the iron might 
be advantageously subjected to special treatment in the 
receiver. J luxes might, we have no doubt, be introduced 
there with advantage. ‘The malleable castings, made by 
Mr. Crowley, of Sheffield, are, according to the specification 
of his patent, produced by melting with charcoal pig iron 
a small proportion of scrap iron, common salt, binoxide of 
manganese, chalk and charcoal. Every founder ought, by 
this time, to be aware of what the introduction of lumps of 
black oxide of manganese rolled in coal tar effected twenty- 
five years ago for the steel manufacture; and it is well 
known how important is the admixture of a certain pro- 
portion of manganesian or spathose iron in the Bessemer 
process. It is to the presence of manganese that the ex- 
cellent qualities of some of the Prussian irons and those of 
Franklinite are believed to be due, and it is a question how 
far manganesian irons, such as those from the Weardale, 
may be introduced into the cupola, or still better, perhaps, 
into the reverberatory furnace, along with ordinary 
qualities of pig iron. We have by no means yet exhausted 
the advantages of mixing irons in the foundry, ‘This fact 
is evidenced by the great importance universally conceded 
to mixing, while scarcely any two founders employ the 
same mixtures. The general preference for heavy and 
strong castings appears to incline in favour of nearly equal 
proportions of cold blast Welsh iron, hot blast Scotch, and 
English soft iron or scrap. For small castings the pro- 
portion of hot blast iron is increased, but even here a 
mixture of Glengarnock and Carnbroe, or Gartsherrie and 
Coltness or Calder is generally sought. ‘The price of pigs 
of course influences the founder's choice, but for very small 
castings very free running Scotch iron would appear to be 
generally chosen. ‘The greater fluidity of this iron is com- 
monly attributed to the notably larger quantity of carbon 
which it contains, a form of carbon which, in the bleck- 
band iron, is neither more nor less than coal. One-half of 
No. 3 Scotch, with one quarter No. 1 and one-fourth Welsh 
cold blast makes a very strong iron, and for great hardness, 
as in cylinders, Madeley Wood No. 3 is employed by some 
of the tirst makers in the kingdom. Now a little wrought 
iron scrap, or melted cast steel, will greatly harden and 
also strengthen cast iron of any kind ; and it is more than 
probable that manganese, salt, prussiate of potash, and 
many other substances, would improve the iron as melted 
in a cupola or, still better, a reverberatory furnace. 
Keeping to the cupola, however, that by Mr. Ireland 
with a double circle of tuyeres, appears to be very generally 
preferred. Indeed the form of cupola adopted by Mr. 
ireland, and which was still earlier employed abroad, is an 
improvement upon that ordinarily in use. ‘The improved 
cupola has boshes like those of a blast furnace, the cylin- 
drical chamber within which the charge is placed having 
one-half more diameter than the cylindrical crucible into 
which the melted metal sinks. For a furnace melting, say 
three tons an hour, the crucible is 2ft. Gin. in diameter and 
4ft. Sin. high, the boshes, 20in. high, enlarging to 3ft. 9in. 
in diameter, which size is kept up for 6ft. Jin. more, or to 
the charging door, the whole height of the furnace, to the 
top of the chimney, being 27{t. With care in charging, 
one ton of free running iron has been run down 
with 14 ecwt. of coke, but from 2 cwt. to 2} cwt. 
of fuel per ton of iron would be a better average. 
A continuous tuyere, ljin, to 2in. wide all around the 
inner circumference of the cupola is now employed to a 
considerable extent in America, and for heavy charges of iron 
the’horizontal section of the cupola is of oval form, the longer 
axis being as much as 9ft., while the shorter axis is 
34ft. Every American cupola furnace has a drop bottom, 
or flap door, which can be opened by a latch after the metal 
has been run off, so as to release the slag, &c., which gen- 
erally falls into a pit below. The drop bottom is now about 
being introduced into one or two cupolas in Manchester. 
It saves some trouble in raking out, especially where, as 
sometimes happens, a charge “ sets” in the furnace, but if 
the latch holding up the bottom should give way with a 
heavy burden of iron in the furnace, some of the workmen 
might lcse their lives, to say nothing of the loss of a large 
quantity of metal. The lining of cupolas is a matter of 
much importance to the founder. Fire-orick and fire-clay 
are the principal materials upon which he depends, but in 
many cases small cupolas are lined with sand 
wetted and baked in, and powdered ganister is now 
coming very much into favour. Ganister, which 
is largely used by the Sheffield steel melters, is the only 








218 


THE ENGINEER. 





Ocr. 9, 1863. 








lining material which survives the discipline of the con- 
verting process in making Bessemer metal. The ganister 
stone, from over the coal measures, is broken and ground 
under edge runners and damped, so that, if a little be 
pressed lightly in the hand, it will eohere, but if pressed 
with force it will cramble. A wooden core or centre is 
placed in the converting vessel, leaving a 9-in. space all 
round. The crushed ganister is then rammed firmly into 
the space it is intended to occupy, and a smart coke fire 
immediately brought to bear upon it. The surface glazes at 
once, and the whole soon becomes absolutely tight, while 
it is nearly indestructible at any heat. ‘The ganister sells 
for about 11s. a ton at Sheffield, while it is worth 
30s. in and about London, where it is already gaining 
favour among the founders. Something was said, not long 
since, of a lining mixture, composed of two-thirds of the 
carbonaceous lining which forms in gas retorts, with one- 
third broken fire-brick. The carbon from the gas retorts 
sells for about 20s.a ton. ‘his lining does not, however, 
appear to have answered well for cupoias. 

As for sand, there is none like that which our London 
founders so easily obtain within a short distance from town. 
In the provinces, generally, the loam is such that sifting 
and grinding apparatus are indispensable. A_ box, 
bottomed with two sheets of wire cloth, the upper sheet 
having meshes in. square, and the lower one }in, square, 
is suspended at the four corners, and in a slightly inclined 
position, by long rods coming down from the ceiling of the 
foundry, and loosely jointed above. A vertical shaft, with 
a 6-in. crank, driven by a pulley and belt, gives to this box 
the same motion as that commonly given to a sieve by hand, 
and it will rapidly sort out large quantities of sand, which, 
when coarse, may still require to go under a pair of cast 
iron edge runners. 

The working of Messrs. Hetherington’s system of plate 
moulding, and Jobson’s, and others’ machines for chair 
moulding, illustrates the extent to which an important and 
laborious branch of manual industry may be elevated by 
the simplest appliances. For light castings, of which large 
numbers are required, the pattern has only to be fixed one 
half upon each side of an iron plate. ‘This plate, with its 
attached pattern, is placed between the halves of the 
moulder’s box, both of which are then rammed with sand, 
the smooth sides of the plate forming a perfect parting 
surface. On separating the halves of the moulding box, 
and removing the plate pattern, the opposite halves of the 
mould are readily brought with absolute accuracy together, 
when the whole is ready for pouring. In this way hand 
labour is economised to such an extent that the smallest 
castings cost hardly more than a shilling per cwt., or £1 
per ton, for plate moulding. A boy, earning 2s. per day, 
will thus turn out forty boxes, each containing a dozen 
small moulds, in ten hours. As for chair moulding ma- 
chines, we have seen two chairs moulded in one box in 14 
minutes, six boys turning out six tonsa day. ‘The cost of 
moulding is 2s. per ton (there being say 96 chairs in a ton), 
and there is 1s per ton more for cleaning and 6d. per ton 
royalty. In the largest establishments in the north the 
cost of labour for moulding chairs by hand is, we are told, 
as little as 1s. 8d. per ton, a fact which a French inventor 
once learned to his astonishment when he visited Glasgow 
with plans of a chair-moulding machine which was to save 
2s. per ton in labour. For rolls, the Lancashire founders 
have a polished iron pattern which is slowly turned, upon 
carefully fitted bearings, in the sand, and the cleanest and 
truest possible impression thus obtained. For many kinds 
of cored work green sand cores are used, and their use, we 
find, is increasing. For short pipes, hollow spheres, &c., 
the pattern is made to serve also as a core box, and a green 
sand core is made and set with an expedition and precision 
altogether unattainable with a baked core. It is extra- 
ordinary with what accuracy cores are now set, as is also 
the certainty with which they are prevented from 
floating when the metal is poured. One at least of the 
Sheffield founders casts iron pipes as small as lin. in 
diameter, only jin. thick, and 6ft. long, and the 
chimneys of Mr. Aveling’s traction engines are 
only jin. thick, and of the same thickness through- 
out. In the case of the thin and small pipes, 
sand many times re-worked is used and a good number of 
“ gets” or “ “aa ” are provided. We have seer thousands 
of hollow spheres cast upon green sand cores, and with a 
uniform thickness of only 2ths inch, and spheres of this 
kind are already coming into use as high-pressure 
boilers . 

Every founder knows the importance of separating the 
halves of a moulding box so that the opposite halves of the 
mould shall come away from each other exactly alike at 
every point. Instead of lifting one-half, by hand, from the 
other half, an iron may be simply formed, two of which, 
one at each end of the box, shall “prise” it open 
alike at all points, thus avoiding all risk of breaking 
down the mould. 

For making irregular core boxes like those for the ports 
of steam cylinders a simple and excellent plan is pursued 
at the admirably arranged locomotive factory of Messrs. 
Beyer, Peacock, and Co, Manchester. The desired cavity 
is easily and quickly moulded in plaster of Paris and a sand 
core then made in this mould. With this core an iron core 
box is at once cast, the cost of production being very little, 
while the core box, once made, is indestructible. At the 
same establishment, the plan of core oven, originally 
designed by Mr. Beyer, while manager of Messrs. Sharp 
and Roberts’ works, is in use. ‘The bottom is heated by 
tiues passing underneath, and a plentiful current of air is 
kept up through the oven itself. Thus, without excessive 
heat, the moisture in the cores is rapidly carried off. 

‘The means whereby iron castings may be made of greater 
strength than usual, and the means whereby, in the many 
operations in a foundry, labour may be still further econo- 
mised, are too varied to be fully discussed or even pointed 
out in an article like this, ‘Lhe cooling of castings is one 
of the most important questions in iron founding, one to 
which, perhaps, the least attention is paid, and it is one 
upon which a volume might be written, ‘There is every 
reason for believing that the strength of many 


large castings would be doubled, and in some cases 





increased tenfold, were they properly cooled after 
being poured, so as to suffer no internal strain from 
ee contraction. Means are already taken to hasten 
the cooling of the heavier portions of the casting, and to 

rotect the thinner parts by covering them in the hot sand. 

he perfect system would be to let down the heat of all 
parts of the casting, by absolutely equal steps, in a furnace 
previously heated toa high temperature, and then hermeti- 
cally sealed, and allowed gradualiy to cool. This system is 
practised for wheel founding abroad, and with good results, 
and it may yet be adopted with advantage among our own 
founders. 





Tue Steam Suirpineg Trape.—The following is from Messrs. 
Alfred Brett and Co.’s monthly circular, dated London, 1st October : 
—September opened with indications of improvement in the steam 
shipping interest, and a better tone than before has prevailed 
throughout. Many inquiries have been made for steamers during 
the month, more particularly for those of moderate tonnage, and 
fair numbers have found purchasers at good rates. Demand still 
exists in the market ; but owners are higher in their expectations of 
price than purchasers appear to be inclined to give. In time charters 
a moderate demand has been experienced, both for screw and paddle 
steamers, and several transactions have taken place at current 
rates. From the Baltic freights remain very inanimate, considering 
the advanced season, and the inquiries but few for the nearer 
continental ports. Some charters have been effected from the lower 
Swedish ports at moderate rates. Freights from the Black Sea and 
Alexandria have slightly improved, whilst from the Mediterranean 
generally, trade being dull, freights are with difficulty obtained. 


Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 19th of September, on 
10,882 miles, to £645,951, and for the corresponding week of last 
year, on 10,428 miles, to £628,874, showing an increase of 454 miles 
and of £17,077 in the receipts. The gross receipts on the following 
fifteen railways amounted, in the aggregate, on 7,663 miles, to 
£522,976, and for the corresponding week of 1862, on 7,397 miles, 
to £510,271, showing an increase of 266 miles and £12,705 in the 
receipts. The increase on the Caledonian amounted to £535; on 
the Great Eastern to £804; on the Great Southern and Western to 
£348; on the Lancashire and Yorkshire to £2,638 ; on the London 
and North-Western to £4,731; on the Mauchester, Sheffield, and 
Lincolnshire to £1,552; on the Midland to £2,790; on the North 
British to £786; and on the North-Eastern to £3,120; total, £17,304. 
But from this must be deducted £90, the decrease on the ‘Great 
Northern; £1,704 on the Great Western; £1,701 on the London, 
Brighton, and South Coast; £820 on the London and South- 
Western; and £284 on the South-Kastern—together £4,599, leaving 
the increase as above, £12,705. The goods and mineral traffic on 
those lines amounted to £248,370, and for the corresponding week 
of 1862 to £232,180, showing an increase of £16,190. The receipts 
for passengers, parcels, &c., amounted to £274,606, against £278,091, 
showing a decrease of £3,485, the comparison being with an Inter- 
national Exhibition week of last year. The traffic receipts on 
sixty-three other lines amounted, on 3,219 miles, to £122,975, and 
for the corresponding week of last year, on 3,031 miles, to £118,603. 
showing an increase of 188 miles, and of £4,372 in the receipts, 
The total receipts of the past week show an increase of £13,562 as 
compared with those of the preceding week, ending the i2th of 
September. 

Tue Attantic TeLegraPu.—It is confidently expected that in 
July next a repvewed attempt will be made to lay a telegraphic cable 
across the Atlantic. The directors of the Atlantic Telegraph Com- 
pany have succeeded, after very great exertions, in obtaining a 
subscription list of about £300,000 towards the new capital required 
to make and lay the cable. Having obtained this sum, the directors 
referred to a scientific committee, consisting of Captain Galton, Mr. 
William Fairbairn, Mr. Whitworth, Professor Wheatstone, and Pro- 
fessor Thomson, the various plans for the construction of the cable 
which had been sent in by different makers, The result of the 
reference was that the committee made a preliminary report, and 
recommended the directors to accept the tender of Messrs. Glass 
and Elliott. ‘This recommendation, however, applied only to 
the copper or the conducting wire, and the covering of gutta- 
percha, the committee declining to give any opinion as to 
the external coating until they had made a number of ex- 
periments to enable them to decide upon the best form to be 
adopted. There are seven copper wires formed into one strand to 
form the conductor. Every portion of the wire is to be carefully 
tested for “‘ conductivity,” and this testing is now going on at the 
works of Messrs. Glass and Elliott, under the superiutendence of an 
electrician appointed to represent the company. Some surprise has 
been expressed that the committee should have recommended the 
use of gutta-percha instead of the more complete insulating material 
india-rubber. The committee, however, state in their report that 
in a matter of so much importance, and in a work of such 
magnitude as the Atlautic telegraph, it would not be advisable 
to make anything like an experiment, but that the proper course 
would be to follow the practice hitherto adopted. Without express- 
ing avy opinion as to the relative merits of india-rubber and gutta- 
— they adopt the latter material simply on the ground that it 
nas been used and tried on former occasions. The experiments 
which were made by the Government committee some time since 
proved, in the most conclusive manner, that india-rubber was a 
much better insulator than its rival, and it is matter of 
regret that this substance has not yet been more exten- 
sively adopted. At present the supply of gutta-peg¢cha is a complete 
monopoly, and we are informed that the small body of capitalists 
who import or purchase all that comes into this country, finding 


that the material of wijich they had large quantities in store would | 


be required for the Atlantic cable, had raised the price more than 
50 per cent. The monopolists, however, finally consented to some 
modification of their terms, but, as it is, the cost of the core of the 
cable alone —the copper wire and its thiu covering of gutta- 
percha—will cost about £120 per mile. If the electricians and 
engineers would for once leave the beaten path, and try the more 
serviceable and not more expensive india-rubber, they would esta- 
blish a competition which would be most wholesome and valuable 
to the cause of electric telegraphy. The entire cost of making and 
laying the cable has been estimated at £600,000, and of that sum— 
the subscribed capital of the company being only £300,000—the 
contractors take upon themselves, in round numbers, one-half. 
‘Their interest is, therefore, identical with, and equal to, that of the 
general body of shareholders. The risk which they undertake is a 
very serious one, and it is only by the complete success of the 
undertaking that any profit can be realised. On the laying 
of the cable and transmission of the first message the contractors 
will receive one instalment, and one each month, until the expira- 
tion of the first year of the actual and continued working of the 
telegraph, they will also receive further instalments, until the whole 
of the contract price has been paid to them. The experiments which 
have been made lead to the belief that the rate of transmissior 
through the cable when laid will be at the rate of eight words a 
minute. ‘he tariff will probably be five shillings a word, so that a 
very large return of profit may be looked for, if only the line con- 
tinues to work. The Government of the United States give a mini- 
mum subsidy of 75,000 dollars a year, and our own Government 
£20,000 a year to the company so long as the line continues in 
work, to go in payment of the messages sent by the respective 
Governments. The two Governments also give a joint guarantee of 
eight per cent. on the capital expended while the line is at work. 
As to the laying of the cable nothing has of course yet been decided; 
but if the Great Eastern should be delivered from her present 
financial troubles and be again made fit for sea, it might be very 
usefully employed for carrying and laying the Atlantic telegraph.— 
Observer. 





Tue Wetsa Coat anp Iron Trapes—The Colliery Guardian 
states that the dues levied by the Newport Dock Company are so 
high, as compared with Cardiff, that shippers often find no ordinary 
difficulty in obtaining vessels, and in nearly every instance higher 
freights have to be given than at Cardiff. This, of course, acts pre- 
judicially on the interest of the coal and iron trades, and any attempt 
to remove the cause of dissatisfaction will receive the hearty su 
port of the colliery proprietors and ironmasters of the district. T 
Town Council has taken the matter in hand, a committee hay 
been appointed to confer with the Harbour Commissioners a 
the Dock Company, with the view of the town leasing or pur- 
chasing the dock, or to devise some measure in order to put 
an end to the prevailing complaints. It is also stated 
Messrs. Savin and Ward intend making an offer for the docks, go ag 
to be able to offer inducements to the Aberdare colliery proprietors 
to ship some of their coals at Newport. The remarks made last 
week as to an advance in wages at the ironworks are likely to be 
verified in another month, and there wi!l be no uneasiness felt 
as regards the probability of a turn-out. The works of the district 
are well employed, and important orders are being executed at 
several establishments. There is still a scarcity of hands at oneor 
two of the works, and the emigration continues with unabated 
activity. The increased quotations are well maintained, and there 
is a talk of a further advance. The colliers have also commenced a 
movement with the view of getting a rise, but it is not very 
probable that they will be successful. Many collieries are not 
fully employed, and until the demand shall be sufficient to 
keep all the works on full time, the men cannot expect a rise. 
There is no material change to report in the state of the coal 
trade. At Cardiff, for some nine or ten months past, the men have 
been speculating on the probability of an advance, and when the 
Staffordshire puddlers succeeded in getting a rise the puddlers and 
others employed about the ironworks of this district took imme- 
diate steps to secure a similar advantage. In taking this course no 
one can find fault with them, for every man has a right to obtain as 
much as he possibly can for his labour. It must be admitted also 
that the conduct of the men has not been what was the case 
in former years, for the great majority deprecated a strike, and 
said the question must be fairly discussed. The ironmasters 
were quite prepared to meet the men in a fair and liberal spirit. 
There is no doubt entertained, but that at the end of the present 
month the men at the majority of the ironworks would give a 
month’s notice for an advance, and a certain amount of uneasiness 
would thus be created throughout the district generally. The 
masters, however, by a wise and commendable course, have put an 
end to all dubiety, for at a meeting of the chief employers held 
in London on Thursday it was agreed to make an advance 
not exceeding ten per cent., to commence on and after the Ist 
of November next. This, it is believed, will be satisfacto: 
to all parties. A deputation of the Cyfarthfa workmen had 
an interview with Mr. Crawshay on Monday, and after a consul- 
tation it was agreed that a rise should take place on the Ist of 
November. The steam coal trade continues unusually active, and 
there is an excellent demand. The colliers intend making an appli- 
cation for an advance at the end of the present month. AtSwansea, 
the recent advance in the price of all descriptions of Welsh iron has 
been fully sustained, and trade is more prosperous, both with respect 
to the demand and also the price paid, than it has been for the past 
six or twelve months. The works are steadily occupied, and the 
forgemen and puddlers receive better remuneration than a few 
months back, but there is still ample room for improvement, how- 
ever much certain interested persons may endeavour to make it 
appear to the contrary. From the reports which have appeared in 
some of the local newspapers of South Wales, the public are led to 
conceive that the iron trade was never in a more prosperous and 
flourishing condition,—that the annihilation of the American trade 
has been more than counterbalanced by the opening of new markets, 
—and that the prices obtained are satisfactory and remunerative, 
Those, however, who are conversant with the true state of affairs, 
know differently. Trade, it is true, has been better, on the whole, 
for the past two or three months, and prices higher than formerly, 
and there is every prospect, from the number of unexecuted orders 
on the,books, that this degree of activity will be continued for some 
time to come; but on the other hand, the number of furnaces iu 
operation, and, consequently, the number of workmen employed, 
are considerably less than some four or five years back. The coal 
trade is not so active as could be desired, but there is still a good 
stroke of business doing. A later number of the journal fin 
which the above report appears furthermore states that in the 
Swansea district the increased activity iu the iron trade has 
been fully sustained during the past week, and there is every 
reason to anticipate still greater improvement. Some of the 
largest works are taxed to the utmost to keep pace with the demand; 
and many of the large makers are supplied with orders which will 
keep their mills and forges in constant and active employ for the 
next month or six weeks. For the last two or three years the iron 
makers of this district have been called upon to pass through a most 
trying ordeal, and prices have ruled so low that they were 
altogether umremunerative; they have patiently borne up 
under these disadvantages, and we know of several worthy 
masters who did not reduce the wages of their work- 
men anything like proportionate to the decline in the 
price of iron. In May, 1862, the time when prices were at 
about the lowest ebb, the price of No. 1 pig, in Wales, was £3 per 
ton ; common bars were selling at £5 2s. 6d. per ton, and railway 
bars £5 5s. per ton. The opening of the present year found but little 
improvement in price, the quotations being—No. 1 pig, in Wales, 
£3 10s.; common bars, £5 15s., and railway bars, in Wales, 
£5 12s. 6d. The present prices are—No. 1 pig, in Wales, from 
£3 10s. to £4; common bars, in Wales, £6 to £6 5s., and railway 
bars, in Wales, £6 5s. to £6 15s., and, in some instances, for the 
best make, £7. Even at these prices there is a good and increasing 


| demand. The emigration mania of the past six months has, in a 


great measure, drained the district of skilled workmen; and those 
remaining are loud and constant in their demands for an increase of 
wages. In many instances the men have had interviews with their 
employers, and it is most satisfactory to find that, generally speak- 
ing, the makers are quite willing and agreeable to give the men the 
full advantage of the rise in price, and wages generally will be 
increased ten percent. in the course of afew weeks. With regard 
to the export trade, a good demand still exists, and there are several 
large vessels now in port, loading with bar and railway iron, the 
continental states being still by far the largest consumers. There 
is but little change to report as to the state of the coal trade. The 
various colleries are working steadily, with a good demand existing 
for home and exportation. At Cardiff the decision of the 
Staffordshire ironmasters has caused considerable surprise, as it 
was geverally believed that 10s. advance would be the utmost 
that would be agreed to, and there are many still of opinion 
that an advance of £1 will not be maintained as easily as some of 
the ironmasters think. The course adopted has, however, given @ 
great stimulus to prices in South Wales, for several masters have 
determined not to accept orders for bars for less than £7 free on 
board, and the general quotations are £6 15s. to £7. The ironworks 
continue well employed, and an improved state of things is to be 
witnessed in all branches of trade in any’ way dependant on the 
ironworks. Messrs. Fothergill and Co. have taken formal possession 
of the Plymouth Works, and it is rumoured that considerable reduc- 
tions are to be made in the cost of management. At present the 
chief topic of attention throughout the district is the contempl 

rise in wages, aud from what was stated in a recent report, it 
is evident that there are good times coming. The Cyfarthfa work- 
men have had an interview with Mr. Crawshay, and the latter 
gentleman agreed to grant an advance on and from the Ist of 
November; a similar intimation has been given at Rhymney, and 
on Saturday it was officially announced at the Abernant Works that 
a rise would take place next month. This rise, we need hardly 
say, will seriously affect contractors who have already undertal 

was the delivery of which will extend over considerable periods 

time, 
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Grants of Provisional Protection for Six Months. 


1401. ARTHUR QUENTIN DE GromARD, Paris, “‘ Improvements in musical 
instruments.”—Petition recorded 5th June, 1863. 

1605. Hexry Cay Lez, Lawrence Pountney-lane, London, “ Improvements 
in the construction of sewing machines.”—A communication from Richard 
Mott Wanzer, Hamilton, Canada West.—Petition recorded 25th June, 1863. 

1924. Evesne AuPruonse Core.ie, Boulevart St. Martin, Paris, ** A new 
method of manufacturing gas alcohol by means of diluted acids acting 
indefinitely without reconcentration.” — Petition recorded 4th August, 1863. 

1989. Louis Ruvotpa Bopmer, Thavies’-inn, London, ** An improved mode 
and us for dressing and finishing and for imparting lustre to yarn 
and made of silk, cotton, and other fibrous substances."—A com- 
munication from Emanuel Biirgy, and Louis Guillemin, Bale, Switzer- 


1995. ame a sng Ces. Durham, “ Improvements in 
apparatus for serving ropes for ships’ ng and other purposes.”— Peti- 
tions recorded 12th August, 1863. _ aed 

1998. CHARLES Oc.LTON DinnuttT, Nottingham, ‘‘ An improved method of 
fire-proof construction for buildings by the use of arches formed of con- 
erete.”— Petition recorded 13th August, 1863. 

2030. Joun GrantuaM, Nicholas-lane, London, “ Improvements in appara- 
tus for manufacturing salt.”—Petition recorded 1ith August, 1863. 

2001. Henry Batt, Chariton, King’s-road, Kentish Town, St. Pancras, 
London, “ Improvements in roughing horses without taking off the shoe.” 

2096. Freperick Rick Stack, Belgrave Villa, Finchley, Middlesex, ‘* Im- 
provements in the construction of military bridges, piers, landing stages, 
and escalading apparatus.”—Petition recorded 24th August, 1863. 

2121. George Ricuarps, Caroline-street, Bedfurd-square, London, “ Im- 

rovements in the construction of ordnance and fire-arms, and in the pro- 
jectiles to be used therewith.”—Petition recorded 27th August, 1863. 

2127. Louis AL&xaNDRE Murer, Rue St. Charies, Therves, Paris, “ An 
improved method of shoeing horses, and covering the feet or hoofs of other 
domestic animals with hardened india-rubber, gutta-percha, and other 
improved similar materials.”—P-tition recorded 28th August, 1863. 

2137. WILLIAM WiiitwortH and Joserpa Wriciey, Sowerby Bridge, near 
Halifax, Yorkshire, ** Impr..vements in or applicable to the furnaces of 
steam boilers.” — Petition recorded 29:h August, 1863. 

2169. Reuben Sims, Bedford Foundry, Leigh, | hi 
in reaping and mowiog 





eT, 
u t » i e, impr s 
machines,”—Petition recorded 2nd September, 


1863. 

2174. AmanD Louis DuRAND, Rue de la Fidélité, Paris, ‘‘ Certain improve- 
ments in the manufacture of nails and other similar articies.”—Petition 
recorded 3rd September, 1863. 

2183. CHARLES THORNHILL, Sheffield, Yorkshire, “A new or improved 
method of adapting steel or other suitable metallic wire to be used instead 
of animal bristles or hair, in sewing boots, shoes, saddlery, and leather 
works generally.” 

2184, CuakLes GRaNT KELVEY and WILLIAM HoLianp, Rock Ferry, Cheshire, 
“ Improvements in the construction of chronometers and other time- 


2185. Joun HenpRY and Wituiam Courts, Aberdeen, N.B., ‘“‘ Improve- 
ments in furnaces.”— Petitions recorded 4th September, 1863. 

2198. Jos1aH BULL York, Coleshill, Wawickshire, ‘‘improvements in privies 
or B aay to be used in place of waterclosets.”—Petition recorded 7th Sep- 
ten > 5 

2211. James D. Jack, Montrose, Forfarshiro, N.B., ‘‘ Improvements in 
moulding or shaping metals.”— Petition recorded 8th September, 1863. 

2214. JosgrH Litiie and Joun Haines Wuite, Manchester, * An improved 
composition or coating for the protection and preservation of surfaces of 
iron, woud, and other materials.” 

215, WILLIAM Hiegs Hawkswortn, Oldham, Lancashire, ‘Certain i 
provements in apparatus for preparing cotton and other fibrous materials 
for spinning.” — Petitions recorded 9th September, 1863. 

2229. Joun Hays Wison, Liverpool, ‘Improvements in side lights for 
ships and other navigable vessels, and in the manufacture of the same.” 
—Petition recorded wth September, 1863. 

2253. Henry Riviere, Queen’s-road, Bayswater, Middlesex, ‘ Improve- 
ments in the construction and application of apparatus and implements 
used for the purposes of heating, cooling, and evaporating.” 

2256. WILLIAM EpwarD GxpGk, Weilington-street, Stranu, London, “ Im- 
provements in safety lamps for mines.”—A communication from Frangois 
Chapnis and Leonce Decombette, Rue de Fauvourg St. Martin, Paris.— 
Petitions recorded 14th September, 1863. 

2264. Josgpu Fox, Derby, ‘Improvements in machinery for planing or 
cutting off the sides of armour plates.” 

2265. ANDREW FLEMING, Glasgow, Lanarkshire, N B., “ Improvements in 
cutting or Hnishing matting and similar fabrics, and in machinery used 
therefor.” 

2266. GaBRIEL LEwAL, Philpot-lane, London, “An improved method 
of and apparatus for consuming smoke and heating and warming public 
and other buildings, and for drying purposes generally.” — Petitions recorded 
16th September, 1863. 

2277. James McEwen, Lay’s Foundry, near Brierley-hill, Staffordshire, ‘A 
new or improved combined coke oven and hot blast oven or apparatus.” 
2278. ZACHARIE JOSEPH MERCi»R, Rue de Longchamp, Chailot, Paris, * An 

improved gas cock of elastic and continuous pressure.” 

2279. WiLLiaM EpwWarD GxvGr, Wellington-street, Strand, London, “ Im- 
proved instruments for asceriaining levels, also for computing angles.”— 
A communication from Jean Baptiste Chairgrasse, Dijon, France. 

2281. ALEXANDER CHAPLIN, Cheyne-walk, Chelsea, Middlesex, ** Improve- 
ments in apparatus for propeliiug ships or vessels.” 

2282. PHINEAS Cowan, Barnes, Surrey, ‘“‘An improvement in refining 


8 . 

2203. FRDOR DE WYLDE, Trinity-square, Tower-hill, London, “ Improve- 
ments in the manufacture of an hydrated silica.” 

2284. KICHAKD ARCHIBALD Brooman, Fleet-street, London, ‘ Improve- 
ments in —— communication from Jean Louis de Waroquier, Paris. 
2286. Joun Hesry Jounson, Lincoln’s-inn-fields, London, “ {inprovements 
in life belts and swimming belts."—A communication from Torrilhon 

Verdier and Company, Paris. 

2287. Peter McLaurin, Glasgow, Lanarkshire, N.B., “Improvements in 
drying paper, pasteboard, and similar fabrics, and in the machinery, appa- 
ratus, or means employed therein.” 

2289. JaMmES WHITEHEAD, Calverley, near Leeds, ‘‘ Improvements in 
pneumatic motive power machinery.”—Petitions recorded 1ith September, 


2290, JAMES ALLEN, Manchester, “‘ Improvements in the construction of 
valves and cocks, for steam, water, gas, and other fluids.” 

2291. Joun Roperts and Rowert Nayor, Manchester, “ Improvements 
n ing, diminishing, or otherwise regulating the power and tone 
of organs, harmoniums, piauofortes, or other instruments with similar 
keys or keyboards.” 

2292. RoperT Dorne Dwyer, Warrington, Lancashire, ‘‘ Improved appara- 
tus for cleaning and paiuting or coating the bottoms of ships and other 
structures.” 

2293. Gorge Davies, Serle-street, Lincoln’s-inn, London, ‘‘Improvements in 

manufacture of iron and steel, and in apparatus to be employed in such 
manufacture.”—A communication from William Gerhardt, Philadelphia, 
Pennsylvania, U.S. 





ments in the treatment of rags, and obtaining valuable ch 


2311. Benyamin Davis, Brettle-lane, and WittiaM Bower, Wall Heath, 
Staffordshire, “ An improved mode of strengthening tilt hammers.” 

2312. Jous Carprentsr Poougy, George-street. Bath, Somersetshire, ‘* Im- 
provements in brewing or preparing beverages from malt and hops.” 

2313. JouN Pav. BaveH Ls PatursL, Piette House, Guernsey, “ Improve- 
ments in breech-loading fire-arms.” 

2312. Tomas Ricuarpson, Newcastle-upon-Tyne, Joun James Lunpy, 
Leith, and Rosert Irving, Magdalen Chemical Works, Midlothian, N.B., 
* Improvements in the extraction or manufacture of vils from vegetable 
substance.” 

2316. Hyp& BATEMAN, Castlenau, Barnes, Surrey, “ An improved construc- 
tion of rotary engine.” 

2317. Tuomas Epwaarp Vickers, Sheffield, Yorkshire, ‘An improvement in 
the manufacture of cast steel tyres.”—A communication from Jacob Mayer, 
Bochum, Prussia.—Petitions recorded 19th September, 1863. 

2319. Epmonp Francois Battigr, Boulevart Sebastopol, Paris, ‘‘ Improve- 
ments in crinolines.” 

2321. Witttam Burner Rostns, Harborne, Staffordshire, “‘ Improvements 
in portable fire and garden engines.” 

2322. ANNE ABBEY Downes, Stonnall, Staffordshire, “ Improvements in 
artificial teeth.” 

2323. EMILE ALCAN, King-street, London, “ Improvements in shears for 
cutting metal threads, wires, and rods, applicable also for gauging wires.” 
—A communication from Leon Gauchez, ) cance iy Belgium. 

2324. EmiLe ALCAN, King-street, London, ‘‘ Improvements in condensers, 
applicableto wool carding engines.”—A communication from Leon Gauchez 
Brussels, Belgium. 

2325. Francois ALFRED CuaTRu, Boulevart St. Martin, Paris, ‘‘ Improve- 
ments in burners for burning all mineral oils.”—Partly a communication 
from M Frangois Maurel, Boulevart St. Martin, Paris. 

2326. RICHARD WALL'S, Basingstoke, Hampshire, ‘‘ Improvements in appa- 
ratus for loading and unloading vessels, and raising, lowering, and other- 
wise conveying sacks, casks, agricultural produce, and other objects from 
one locality to another.” 

2327. Ropert Ripugy, Leeds, Yorkshire, and James Grarron Jones, Cum- 
ming-street, Pentonville, London, “ Improvements in apparatus for giving 
a reciprocating motion to picks and cutting tools used in getting coal and 
other minerals and stone.” 

2328. Geor@x TOMLINSON BovusFIELp, Loughborough Park, Brixton, Surrey, 
‘Improvements in power looms for weaving hair cloth and fabrics in 
which the weft is inserted in separate lengths of material.”—A communi- 
cation from Charles Bradley, Providence, Rhode Island, U.S. 

2330. Witu1aM Hutcuinson, Rue Notre Dame des Victoires, Paris, ‘‘ Im- 
provements in hinery for facturing moulded articles of india- 
rubber.”—A communication from John Green, New York, U.S. 

2331. Tuomas BAkKNABAS Dart, Harlesden, Middlesex, ** Improvements in 
the construction of ships and vessels, and in sheathing the same.” 

2332. WiLukLM ApoLead Von Kane, Bedford-place, Russell-square, London, 
** Improvements in railway telegraphs and signals, and also in the perma- 
nent way and carriages, for preventing railway accidents.”—Petitivns re- 
corded 21st September, 1863. 

2333. Josep ReNsHaw and JouN Hawortu, Manchester, ‘‘ Improvements 
in machinery for stretching woven fabrics.” 

2335. PETER bFPERTZ, Manchester, ‘* Improvements in machinery or appa- 
ratus for making bricks, tiles, pipes, and other similar articles,” 

2336. CHARLES MAITLAND, Alloa, Clackmannanshire, N.B., “ Improve- 
ments in mashing apparatus.” 

2337. Joun Boxp and James Bonn, Longridge, near Preston, Lancashire, 
“Improvements in brick ana tile making machinery, applicable also to 

hi for facturin,s other articles from plastic materials.” 

2339. Joun BriguaM and Ricnarp Bicke«Ton, Berwick-on-Tweed, N.B., 
“Improvements in reaping or mowing machines,’ — Petitions recorded 22nd 
September, 1863. 

2340. WituiaM CLENINSON, Ashton-under-Lyne, Lancashire, *‘Improve- 
ments in the construction of pipe wrenches,” 

2341. JAMES PLattT, Argyle-street, St. Pancras, London, ‘* Improvements in 
machiuery applicable to steam and water engines (as motors), which ma- 
chinery is also applicable to lift and force pumps.” 

2343. WILLIAM GALLOWAY and Joun GaLLoway, Manchester, ‘‘ Improve- 
ments in lubricating journals of revolving shafts and axles, and in the 
apparatus employed tor that purpose.” 

2344. Kpwarp Tuomas Hvueues, Chancery-lane, London, “ Improve- 
ments in gas condensers.”—A communication from John Brunt and 
Alexander Kenaux, Rue Gaillon, Paris. 

2345. WALTER Gipp and James Houuanp, Eccles, Lancashire, ** Improve- 
ments in looms for weavin,.” 

2346. WituiaM THomas Exty, Gray’s-inn-road, London, ‘* Improvements in 
the manufacture or construction of ball cartridges.” 

2347. Augustus CoLLINGRIDGR, Cheapside, Londun, “ Improvements in the 
manufacture of casks and other receptacles for containing oil, petroleum, 
and other liquids.” 

2348. Jous Putiirs, Tollington-road, Holloway, Middlesex, “ Improve- 
ments in the construction of levels, applicable to levelling, surveying, 
astronomical, nautical, and other instruments or purposes to which levels 
are applicable.”— Petiteons recorded 23rd September, 1863. 














Patents on which the Stamp Duty of £50 has been Paid. 

2398. WiLLIAM Epwarb Newton, Chancery-lane, London.—A communica- 
tion.—Dated 3rd October, 1860. 

2935. JouN AMERICUS FansuAWK and James ARCHIBALD J Acges, Tottenham, 
Middlesex.— Dated 29th November, 18svu. 

2409. GeonGr TomLinson Bousrikip, Loughborough Park, Brixton, Surrey. 
—A communication. — Dated 10th October, 13860. 

2370. CHARLES Henxy Hurst, Victoria-terrace, Royal-road, Kennington, 
Henry Horsey and Georek Baker, Bridge-street, Southwark, Surrey. — 
Dated Ist October, 1260, 

2384. Goprrey Ruoprs, Albemarie-street, and JamMEs Syme, Bishopsgate- 
street, London.—Dated 2nd October, 1860. 

2390. Josspu Bower and Davin Faxrak Bowsr, Hunslet, Yorkshire.— 
Dated 3rd October, 1860. 

2438. Joseru CaLKin, Oakley-square, Mornington-crescent, London.—Dated 
8rd October, 1860. 

2397. Joun Wutrsneap Greaves, Port Madoc, Carnarvonshire.—Dated 3rd 
October, 1860. 

2425. WiLu1AM Yates, Bromley, Middlesex,--Dated 6th October, 1860. 

2411. WiLtiAM MacNavent, Manchester, —-Dated 5th October, 1860. 


Patents on which the Stamp Duty of £100 has been Paid. 
2476. Wittiam Epwarp Newton, Chancery-lane, London.—A communica- 
tion.— Dated 21st October, 1856. 
2320. Davip Ogi.vy Boyp, Welbeck-strest, London.—Dated 3rd October, 
1856. 





Notices to Proceed. 


1279. Joun Fawcett, Huddersfield, Yorkshire, “ Improvements in the pre- 
paration of food for cattle, horses, and other aniuals.”—Petition recorded 
21st May, 1863. 

1287. Gsougr Stevens, Victoria-terrace, Camberwell, Surrey, ‘‘ Improve- 
ments in coke ovens, and in building and heating ovens or retorts for 
generating coal gas connected therewith.”—Petition recorded 22nd May, 





1863. 
1300. Ferpinanp Ports and Joun Key, Birmingl **Impr ts in 
the f 





2294. WitLIAM Lorbera, Wyld’s Rents, Bermondsey, Surrey, ‘‘ Improve- 
r 


from the animal fibre therein.” 

2294 Isuam BaGos, Cambridge-terrace, London, “Improvements in the 
means of protecting and preserving the hulls and bottoms of ships and 
vessels from fouling and corrosion.” 

2296. ALFRED Norrot, Rue Pigaile, Paris, “ New tiles.” 

2297. Joun Mason Cook, Leicester, ‘Improvements in railway carriages 
and all other springed vehicles.” 

2298. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “An improved 
thread for fishing nets."—A communication from David Alexandre 
Auguitton, Paris. 

2299, HERBERT WILLIAM Hart, Fleet-street, London, “ An improvement 
in T fastenings.” 

2301. ALFRED VINCENT Newton, Chancery-lane, London, “ An improvement 
in propelling vessels, and in apparatus relating thereto.”—A communica- 
tion from Jean Pierre Serve, jun., Rue St. Sébastien, Paris. 

2302. WILLIAM SaTH, Salisbury-street, Strané, London, “ Improvements in 
constructing breech-loading ordnance.” — A communication from John 

regory, Barreiro, Portugal. 

2303. WILLIAM SMITH, Salisoury-street, Strand, London, “ Improvements 
in the construction and mode of working ordnance for ships and forts, 
and in the means of protecting those enzaged in working guns employed 
; J purposes.”—A communication from John Gregory, Barreiro, 

ortugal, 

2304. Tuomas SmaLt, Bargate, Boston, Lincolnshire, * Improvements in 
motive power machinery.’s 

2305. VaSCNCELLUS HOUGHTON, Grove-house, West Reading, “Improvements 

a ps and lamp wicks.”—Partly a communication from David Eidou 

Hall, Brooklyn, New York, U.S.—Petitions recorded 18th September, 1563. 

. JOHN BUCKLEY, Leeds, Yorkshire, “Certain improvements in mules 
_for spinning cotton and other fibrous substances.” 

2209 Ricard Coucumay, Noble-strect, St. Martin’s-le-Gran !, Londcn ‘‘Im- 

_ provements in articies or instruments for supporting, nuding, or carrying 

watches, ornaments, or other articles or ap vad 

UIS FLEISCHMANN, Queen’s Hotel, St. Martin’s-le-Grand, 

. London, ‘* Improvements in machinery or apparatus for ginning cotton, 

t arts, opening, and preparing cotton, wool, or other fibrous 





ure of certainidescriptions of iron tubing, and in the means 
of producing and applying an ornamental case to the same, which said 
means are also applicable vo the production of ornaments in metal for other 

urposes.” 

1804. Freprrick Kixessury, Cecil-street, Westminster, “ Improvements mn 
the construction of orchestras.” —Petitions recorded 23rd Muy, 1863. 

1312. Gustave Korreen, Karmen, Prussia, “An improved binding to be 
used for trimming woollen cloth garments.”— Petition recorded 25th May, 


863. 

1321. ABRAHAM HALEY, Frome, Somersetshire, “ Improvements in jacquard 
looms.” 

1325. James BuckrnauaM, Launceston, Cornwall, ‘Improvements in 
ploughs.” — Petitions recorded 26th May, 1863. 

1330. ARTHUR Bastow, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

1331. Hiram Craven Covituann, Park Ironworks, Blackburn, Lancashire, 
** Improvements in blast engines.” 

1332. Howarp Joun Kennard, Great Georzo-street, Westminster, 
“* Improvements in the coxstruction of wrought iron cylinders for 
piers or piles to bridges, viaducts, or for other foundations or structures 
where the sinking of cyiiuders is required,” 

1333. Cusrtes Gammon, Cloak-lane, Lundou, “ An improved spring fasten- 
ing.” 

1334. Witu1aM Pauiser, 18th Hussars, Dublin, “ Improvements in pro- 
jectiles for ordnance.” —Petitions recorded 27th May, 1563. ’ 
1336. WitutaM IkLAM ELLis, Vulcan Foundry, near Warrington, Lancashire, 

“Improvements in steam boilers.” 

1342. THomas RKicuarpson, Newcastle-upon-Tyne, and Ropert Irvine, 
Musselburgh, Mid Lothian, N.B, ‘ Improvements in treating the waste 
liquor obtained ja the preparation of Esparto grass.” 

1346, RicuarD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in paddle wheels.”—A communication from Gustave Sebler, Montbéliard, 


rance. 
1347. Wituiam NegepuamM and James Kitz, Patent Filter Press Works, 
Vi 


Surrey, ‘‘Improvements in expressing liquid and moisture from 
substances, and in capgentiog the liquid from solid portions thereof, 
applicable also to the filtration of 


liquids.” —Petitions recorded 28th May, 
1863, ; 





St. Quentin, France, “‘ An improved method of 

iz in furvaces and fire-places.” 

1356. Francois Paturgav, Paris, * Improvements in the manufacture of 
cardboard or paper boxes or receptacles.”—Petitions recorded 29(h May, 
1863. 

1366, Frepsrick Warwick Saitu, Upper Thames-street, London, * An im- 
proved apparatus for conveying goods either in bulk or otherwise, whether 
to or from the warehouse or vessel, awn by inclined, vertical, or hori- 
zontal movement, to be worked either by pressure of air or by vacuum 
and atmospheric pressure.” —Petition recorded lst June, 1863. 

1377. Grore@x ALLAM BaRRETT, WILLIAM EXacl, CHARLES JAMES ANDREWES, 
ALFRED Barrer, Reading, Berkshire, “ Improvements in valves and 
apparatus for regulating the speed of steam engines.”—Partly a communi- 
cation from Frederick Perry, Newark, New Jersey, U.S.—Petition re- 
corded 2nd June, 1863. 

1387. Gonos Davis, Serle-street, Lincoln's-inn, Londen, ‘‘ Improvements 
in machines for * ginning’ cotton.”—A communication from Jules Alfred 
Chaufourier, Paris. — Petition recorded 3rd June, 1863. 

1403. Tuomas Gray, Lower Mitcham, Surrey, ** Improvements in treatin 
flax, hemp, and other vegetable fibrous substances, nm order to bleach a 
separate the fibres.”— Petition recorded 5th June, 1863. 

1415. WiLuiaAM Cuark, Chancery-lane, London, “ Improvements in mount- 
ing and fitting bedsteads, chairs, and other movable seats on board ship.” 
—A communication from Herman Hobach and Martin Henri Rumpf, 
Boulevart St. Martin, Paris. 

1422. Ropert CHARLES FuKLey, Edinburgh, Mid Lothian, N.B., “‘ Improve- 
ments in the preparation of castor and other oils for medicinal use,” 

1423. Henry KEYNEUL, Exeter, ** Lmprovements in the manufacture (by the 
introduction of cocoa-nut husk or part thereof) of a substitute for ordinary 
felt and kamptulicon, and in utilising said cocoa-nut husk or part thereof 
for packing of wine coolers, refrigerators, and ice chests, and caulking of 
ships and vessels.” 

1426, Joun Perain, Rochdale, Lancashire, “ Improvements in machinery or 
apparatus for washing wool and other fibrous muterials.”—Petitions re- 
corded 8th June, 1853, 

1431. CHARLES NicgusT, Paris, ‘Improvements in apparatus for sorting 
and washing ores." — Petition recorded 9th June, 1863, 

1499, WitLiaM CLARK, Chancery-lane, London, “Certain improvements 
in engines for obtaining motive power from steam or other liquid, als 
partly applicabie to pumps.”—-A communication from John Benjami 
Koot, Brooklyn, New York, U.S.—/etitvon recorded Lith June, 1863. 

1522. ALEXANDKK SAMUELSON, Cornhill, London, “ Improvements in appa- 
ratus for evaporating liquids,”-—Petition recorde 1 17th June, 1863, 

1588. Wittiam Toovey, Rue de la Pompe, Brussel-, Leigium, *‘ Improve- 
ments in photo-hthography, photo-zincography, and photographic engray- 
ing on copper or steel plates or on any other suitable substance,” —Petition 
recorded 23rd June, 1863. 

1597. ABRAHAM KupLEyY, Brook-street, West-square, Lambeth, Surrey, “ Im- 
provements in the method and construction of a packing chietly applicable 
to piston rods, pumps, and such like, and for forming the joints of gas, 
steam, or water pipes.”—Petuion recorded 25th June, 1863. 

1762. WitttaM Woop, Monkhill, Pontefract, Yorkshire, “ Improvements 
in ‘ warping’ or covering land, bog, or peat, with earth or soil.”"—Setition 
recorded 14th July, 1863. 

1824. CHARLES Stewart Duncan, Inverness-road, Bayswater, Middlesex, 
“ Improvements in the means of, and apparatus for, heating melting, boil- 
ing, evaporating, and other useful purposes."—Petition recorded 21st July, 
1863. 

1880. Henri ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ An im- 
proved self-acting flushing apparatus.” — A communication from Louis 
Melotte, Liége, Belgium.—Petition recorded 29th Juiy, 1863. 

1923. Joun Henry Wasi, Kensington, Middiesex, “ Improvements in 
breech-loading fire-arms, and in the means of extracting cartridge cases 
therefrom,’’—Petiton recorded 4th August, 1863. 

1998. CHARLES COLTON Dennett, Nottingham, ** An improved method of 
fire-proof construction for buildings by the use of arches formed of con- 
crete.” — Petition recorded isth August, 1863, 

2014. MarTukw Hopeson Lisuman, Stockton-on-Tees, Durham, * Improve- 
ments in machinery for punching and for marking piates in which holes 
are to be punched.” —Petition recorded Lith August, 1863, 

2142. ALEXANDER Rowanp, Glasgow, Lanarkshire, N.B., “ Improvements 
in evaporating fluid solutions, and in the machinery, apparatus, or means 
employed therein.”—Petition recorded Wth August, 1803. 

2188. Geren HARGREAVES, Shipley, Bradford, Yorkshire, “ Improvements 
in steam boilers.”"—Petitions recorded Sth September, 1803. 

2337. Joun Boxv and JamKs Bonp, Longridge, near Preston, Lancashire, 
“ improvements in brick and tile waking machinery, applicable also to 
machinery for manufacturing other articles from plastic materials.” —Peti- 
tion recorded 22nd September, 1363. 


1351. Jgrome Juan Porst, 
lerating the draugh 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections vo such application, at the said Oflice of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will bo forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex~- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-oitice, 6, High Holborn, to Mr, Bennet Woodcroft, Great Seal Patent 
Uitice, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
‘Tux EXGINKEKR, at the office of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 
607. E. R. WatKer, Haigh, Lancashire, ** Valves.’ — Dated 24th February, 
1833 








The patentee claims, First, the method of reducing the friction on the 
surface of siide vaives by means of a flexible plate or plates, of whatever 
form, attached to the valve, and against which the steam or fluid presses, 
sv arranged that this pressure against the plate neutralises, or tends to 
neutralise, the pressure against the valve, as before described. Secondly, 
the method of reducing the friction on the surface of slide valves by 
means of a plate or plates covering an open-backed valve, and attached w 
the flexible plate, as before de-cribed. 

609. G. A. Hupvart, Brynkir, Carnarvonshire, “ Imparting heat to fluids.” 
—Dated Ath February, 1363. 

The chief object of this invention is to facilitate the raising of steam in 
steam boilers, ‘This the inventor proposes wo effect by py filling the 
water space with a good heat-conducting material, such as solid or hollow 
pieces of iron of various shapes, which, when thrown into a steam boiler, 
will so arrange themselves as to form a kind of porous filliug that will not 
interfere witu the circulation of the water, but will occupy a considerable 
portion of the water space, By means of this metaile fhuiag—which will 
be in contact with the boiler plates and pipes subjected to the fire of the 
turnace — heat will be rapidly absorbed ito the interior of the boiler, and, 
by reason of the large metalic surface which it will expose to the water, it 
will « ffect the rapid transmission of heat to the water, and thereby facilitate 
the conversion of the water into steaun.—Not proceeded with, 

512. R. W. Tuomson, Edinburgh, “ Obtaining and applying motive power.” 
—Dated 24th February, 1863. 

This invention relates iu the main to the arrangement and construction 
of au improved rotary steam engine, which consists of a cylinder or steam 
chamber, with a horizontal axis, containing within it two diaphragms or 
pistons, One of these pistons or diaphragms is keyed upon a solid shaft 
passing through the axial line of the cyiiuder, while the uther is similarly 
keyed upon or attached to a tubular or holiow shaft, through which the 
sviid shaft is passed. ‘The hollow or tubular shaft passes out of one end 
of the steam cylinder by a stuffing-box in the ordiuary manner, and the 
svlid shaft passes through it. Hach shaft has keyed upon it a working 
crank, and these two cranks have connecting rods, the opposite ends of 
which are joiuted to the rim of a fly wheel, disposed ecventrically as 
regards the steam cylinder, by means of suitable jot studs, The positions 
of the pistons accord with (hose of the externai cranks, and the actuating 
steam is admitted tu ove side of tue pistons or dia, iragms and discharged 
on the other by valves of any suitable form, At the “dead poiut” of the 
engine the two pistons or diaphragms themselves close the steam cylinder 
ports. If now the fly wheel moves round, one piston will pass the induc- 
tion port and the other will pass the eduction p rt, both moving in the 
same direction. But when steam enters by the induction port it to 
cause the two pistons to move in opposite directions, But as the two 
pistons are set to revolve upon one main ceutre, and are connected by the 
cranks and connecting rods with the fly wheel, as hereinbefore referred to, 


working u = 0 eeparet ont tndagentins cnasre, © Steve ieend gidah 
or first piston will increase in ity while the opposite or second piston 
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decreases in speed, the steam being introduced between the two. The 
result is that during a complete revolution of the fly wheel each of the 
pistons will traverse three-quarters of a revolution with the actuating 
steam pressure, and one-quarter of a revolution against it, giving together 
a working traverse equal to one-and-a-half revolutions. During this 
amount of traverse each of the pistons is working through a quarter of a 
revolution against the pressure of the steam, and this being deducted from 
the amount of forward motion, leaves a complete revolution of the piston 
corresponding to that of the fly wheel with the pressure of the steam avail- 
able as power. 

539. W. A. Winson and J. Smit, Liverpool, Furnace fire grates.”—Dated 

26th Felruary, 1868. 

This invention relates to a novel arrangement of the parts forming 
furnace fire-grates, and consists in the use or employment of stationary 
bars and travelling bars placed alternately to form the support for the fuel; 
such bars, when so arranged, may be distributcd either lengthwise or 
across the furnace. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, jC. 

608. H. B. Witson, Russell-equare, London, “ Construction of war and mer- 

chant ships.”—Dated 24th February, 1865. 

The main object of this invention is so to construct war and merchant 
vessels that, although built of large capacity, they shall be able to navigate 
shallow waters, and obtain high speed with moderate power. The following 
are some of the important features of the invention :—The inventor forms 
the hull of the vessel in midship cross section of a figure approaching that 
of a parallelogram, the lower immersed angles being rounded off to mitigate 
resistance, and the more readily to deflect wave undulations, and for the 
saine reason he also curves the bottom or floor downwards from a few feet 
on each side of the keel, which thus becomes inclosed inside the ship’s skin 
from end to end. The rest of the floor is made long and level, to give 
buoyancy and prevent the ship from pitching deeply into the seas. This 
enables the inventor to give a finer entrance and run, which he prefers to 
be slightly hollowed to lessen resistance. The longitudinal, as well as the 
general, strength of the ship he secures by carrying a central wall con- 
structed in the same manner as the side wails from the keel, to which it is 
fastened at all points up to the main deck, sv far fore and aft as may be 
necessary to obtain adequate strength, and in cases where the necessary 
stiffness cannot be thus gained he springs an arch nearly from one end of 
the ve:sel to the other, so as to ao it constitute a part of the structure 
of the central wall, which arch may be carried above the upper deck in 
merchant vessels to such heights as may seem needful. This central wall 
also adds security to the ship by dividing it into two longitudinal and equal 
water-tight compartments. The transverse girders extend from either 
side the vessel’s framing to the centrai wall or great longitudinal girder, 
and are firmly secured thereto, by which means tbe central wali or girder 
remains unbroken and unimpaired in strength. 

615. W. H. Laptuonn, Portsmouth, ** Reefing and furling ships’ square sails.’ 
—Dated 2th February, 1863. 

These improvements in reeting square sails consist in the application of 
cords or ropes to the upper part of the sail, which descend from the yard, 
and are rove through thimble loops worked ou to the reef bands. The 
inventor usually employs two of these reefing lines toward each end of the 
yard, one being beyond the breadth of the sail, and the other some distance 
within its limits, that beyond the breadth of the sail being rove through thim- 
bles carried byshort tabs or loopsof rope projecting from the roping of the sail. 
The lower end of these outside lines leads and is secured to the side ropes of 
the sail, the tabs above, through which it leads, being of a length according 
to their position on the sail to make up for its decreasing breadth upwards, 
and to lead the line in » vertical direction, and paralle) with the other line 
or lines, The lines are carried over pulleys inthe yard, and conducted 
toward the mast, and carried over other pulleys on the yard near to the 
mast up to the fixed point on which they lead; or instead of this being a 
fixed point at the mast, the cords may turn over sheaves or pulleys, and 
thence descend to the deck. After passing over the first pulleys near the 
end of the yard, the two cords may be united and pass towards the mast as 
one. Reef points may be applied to the reef bands, as usual, to make a 
snug recf, but this is not essential, as the lines described will effect that 
object. ‘To take in a reef, it is simply necessary to lower the yard to the 
required extent, when the sail puckers or gathers up on the reeting lines 
betore described, they having held fast at the point on the mastas described. 
—Not proceeded with. 

535. H, Epmonps, Gosport, “ Ventilation of ships and vessels."—Dated 26th 
February, 1863. 

This invention consists in the application and adaptation of a system of 
shafts and air channels to those parts of a ship's interior where ventilation 
is necessary, such shafts and air channels acting directly upon the parts to 
be ventilated. 

538. G. H. Litiry, Dalston, * Apparatus for connecting and securing together 
planks of wood applicable to the building and caulking of ships and other 
vessels.”"— Dated 26th February, 1863. 

This invention consists in convecting and securing together planks of wood 
in the following manner :—As applied to securing the planks of ships, the 
inventor forms along the top und bottom edges of the planks, lengthwise, 
holes or apertures, the said holes or apertures in one plank corresponding 
with those in the other, and into which he inserts right and left-handed 
screws, the screws at or about their centre having nuts thereon with 
apertures therein. The material for caulking is led from one screw to the 
other between the planks, and by inserting levers in the apertures in the 
nuts the plauks are drawn together, with the caulking between the nuts 
taking into recesses formed in the planks for that purpo-e, and thusa 

erfectly water-tight and flush joint is obtained. The material preferred 
jor cauiking is vulcanised india-:ubber, but any other suitable material may 
be used,—Not proceeded with, 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

493. T. and A, L, Dickens and H. Hevwoop, Middleton, Lancashire, “ Orna- 
menting plush, &c."—Dated 21st February, 1963. 

This invention relates to those fabrics which, after the manner of woollen 
or other plush, are provided with loose floated or raised fibres produced 
either during the process of weaving or by a subsequent process, such as 
**raising.” These fabrics the patentees dye by the usual operations, and 
then protect any desired portions thereof, so that they will resist a further 
application of dyeing or printing materials, The surface is then brushed 
over, or is otherwise treated with a colouring matter, whereby the face or 
raised fibres are tinted, leaving the back or groundwork with its original 
tint ; the prohibited portions, however, not having been submitted to the 
second'y named dyeing process, afford the desired pattern. In carrying the 
invention into practice they take the dyed woollen plush, or other such 
fibre, and having adapted it to a flat surface, apply metal or other plates 
to its face, and fix them thereon in any required positions by weights or by 


nailing. and thus certain portions of the fabric are protected. They now | oe . ; reg 
a | radial positions a series of what he terms shares, being spade-like instru- 


take a hand brush, and apply therewith any desired dyeing material to those 
parts of the fabric which are not covered by the above mentioned piates, the 
result of which will be a pattern in two colours, that originally dyed being 
kept pure by the protection afforded by the plates, and in addition to this 
a peculiar effect will be produced by the brushing operation, the en ls only 
of the fibres constituting the face being tinted leaving the back of the original 
dyed colour. Any subsequent operations of the dyeing process, if required, 
are conducted after the ordinary manner, 

494. J. Tatnam, Rochdal’, “ Apparctus for preparing cotton and other jibrous 

materials for spinning.” ~ Dated 2tst February, 1863, 

This invention reiates, First, to the drawing frame, and consists in a 
method of driving the coilers thereof. For this purpose the patentee places 
the line shaft above the carrier wheels which impart motion to the said 
coilers ; and in order to enable him to adopt this arrangement he forms the 
beam which supports the stands or slides so that the top thereof extends 
partly only between the frontand back portions of thesaid beam. Another part 
of the invention re/ates to feed rollers of preparing machinery, and cor sists 
in so disposing them that the fibrous material is caused to lap around one 
or more of their surfaces, Another part of the invention relates to the 
slubbing frame, and consistsin conducting the material after it Jeaves the 
delivering rollers, and before it reaches the floor, through a trumpet or 
guide whereby the said sliver is brought into a cylindrical form. 


Sil, T. Mauurnson and J. Livixeston, Manchester, “ Improvements in 
throstle spinning and doubling frames, wholly or partly applicable to 
roving and slubbing Srames."— Dated 24th February, 1863. 

This invention refers to machines for spinning and doubling of the 
character of the throstle frame, and also wholly or partly applicable to 
roving and slubbing frames, and its main object is an improved arrangement 
and construction of parts with a view to a more perfect lubrication of the 
bearings of the spindles of such hi The invention consists in con- 
structing the footsteps for the sp by a part which resembles a thimble 
in form, or a tube closed at one end, which is made by preference of cast 
iron, and in the hollow of this thimble part a piece of brass is insert d, so 
that a cavity is left between two sides and the bottom of the brass and the 
interior sides and bottom of the thimble part. The brass has a hole drilled 
through it for the foot of the spindle to pass through, which rests on the 
bottom of the thimble part, which is secured in the spindle rail by a set 
screw, the same as the ordinary footstep. With this arrangement the 
—— matter is filled into the cavity formed between the brass and 
interior of the;thimble part, and by the rotation of the spindle aconstant cir 








ina). 











culation of the lubricating matter is maintained, as the oil passes from the | 


bottom of the cavity up the centre, and descends to the bottom of the 
cavity down the sides. The invention further consists in making the 
movable spindle rails with a cavity in the upper side of the rail to give space 
around and above the collar (which is screwed into the rail) for lubricating 
matter and a washer or strip of fibrous material, the ‘‘ washer” or “strip” 
being provided with holes soas to passon tothe spindle.—Not proceeded with, 


530, W. Hupson and C. CatLow, Burnley, “ Looms.”—Dated 25th February, 
1863. 


This invention refers, First, to the motion for making the shed, and to 
that arrangement thereof in which a revolving tappet is employed acting 
at its upper and lower sides upon rollers connected to the treadles. Accord- 
ing to this invention the inventors mount these rollers upon an arm 
through which the tappet shaft passes so as to act as aguide and support 
for it. This arm is connected at its lower end to a treadle, which is thus 
caused to vibrate in order to form the shed. As applied to the arrangement 
above mentioned for raaking the shed, they cause one trewile to give 
motion to another by jointing the two together. Another improvement 
upon the said motion consists in mounting one or both of the rollers acted 
upon by the tappets upon springs, so as to yield when required. Another 
part of the invention relates to the beating-up motion, and consists in 
forming the connecting rod and slay as one rigid part, the latter being 
jointed to the lathe sword. Another part of the invention relates to the 
motion for taking up the work or for letting off the warp. For this pur- 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


510. A. Junoer, Hamburg, “ Life-preserring garment.”"—Dated Mth Feb- 
ruary, 1863. 

This invention consists in constructing a garment in the shape of a cape 

coat, so cut and padded with ground cork or cork shavings, or other like 


| suitable buoyant materials, that, on a person wearing it entering or fallinz 
| into sea water, he shall be supported in a vertical position, with his body 


se they ure a plain wheel and clip or friction surface, which is brought | 


into action by a lever acting thereon within the diameter of the work or 
warp beam.—Not proceeded with. 


549. J. H. ALBINSON and H. H. Cocker, Bolton, Lancashire, ‘* Spinning, | 


doubling, throwing, and reeling silk.”— Dated 27th February, 1863. 

This invention consists, First, in adapting the usual wrapping machine 
now employed for testing the size of silk to the English weights and 
measures reduced to the decimal system, and in applying thereto a balance 
with a graduated quadrant for indicating and ascertaining the weight and 
size of the skein produced. The Second improvement consists in applying 
the usual cleaners to the winding frame, thereby performing the operations 
of cleaning and winding simultaneously, The ‘Third improvement consists 
in the application of the usual throstle, doubling, and throwing silk 
threads, either organzine or tram. In order to render the above machine 
suitable for silk the patentees apply thereto additional drag rollers or 
pulleys, for increasing the friction on the thread. They also apply the 
doubiing frame for winding and spinning silk direct from the cocoons. The 
Fourth improvement relates to reeling, and consists in winding the silk 
threads from the bobbins produced on the machines above referred to in 
skeins of one thousand yards, or other suitable length ; the size is ascertained 
by a balance with a graduated quadrant; these skeins are divided into 
portions of one hundred yards, 


550. W. STavren, George-street, Portman-square, Loudon, ** Converting 

certain fibres into a substitute for human and other hair, &c.”—Dated 
7th February, 1863. 

The patentee ciaims, First, the sole use of the fibres of the leaves of the 
Elais Guineensis, and of the leaves of palms of the same family, as a substi- 
tute for human and other hair, in the manner and for the purposes described, 
Secondly, the sole uses of the leaves of the Elais Guineensis, and of the 
leaves of palms of the same family, for the manufacture therefrom of textile 
fabrics, in the manner and for the purposes described. 

55% E. T. Hugues, Chancery-lane, London, © Apparatus for doubling ov 
twisting yarn, thread, braid, rope, dc.”"—A communication.—Dated 27th 
February, 1860, 

For doubling or twisting two or more strands or threads at one operation 
into a cord or thread, the inventor uses a fly wheel placed in a vertical 
position, soas to revolve on its centre, motion being given to it by a driving 
strap or band on the boss of the fly wheel, or a small wheel fixed behind it, 
with a grove or grooves on its periphery to guide the driving strap or band. 
On the front surface of the said vertical fly wheel are placed other small 
wheels, with frames to hold each a bobbin containing the material to be 
doubled or twisted into a cord, band, or braid, the said small wheels being 
also grooved to receive a band or strap to give them separate motion ; the 
number of the said small wheels vary according to the number of threads 
or strands to be twisted together, a spring acting on each bobbin to keep 
the strands to a regular tension. There is also a fixed pulley with grooves 

vlaced in front of the fly wheel and on the same shaft, which pulley must 
lave as many grooves as there are strands in the cord, or, in other words, as 
many grooves as there are bobbins cf thread. When a cord is required to 
have a thread in the middle, a bobbin is fixed in front of the pulley con- 
taining the centre thread, which it gives off as required, while the other 
threads or strands lap round the centre thread in a spiral form, the bobbin 
carriers and fixed pulley being connected to the fly wheel as already 
described. Motion may be given to the fly wheel either by hand or power 
which turns from left to right, the bobbin carriers being turned in a contrary 
direction by means of the strap or belt round the fixed pulley. The two 
contrary rotations of the fly wheel and bobLin carriers also produce two 
twistings simultaneously in contrary directions; the first operates on each 
strand in the space contained between the bobbin and the poimt of junction 
of those strands which unite for twisting ; and the second works tire twist or 
cord, The bobbin carriers make as many revolutions on their own axis, 
from right to left as the fly wheel makes from left to right. The rotation 
of the fly wheel produces a separate twisting on the strands, equal to the 
twisting it produces on the cord, and the contrary rotation of the bobbin 
carriers also produces a twisting of these strands in the same way equal to 
the twisting that is produced on the bobbin carriers by the fly wheel, 
which shows that the twisting of the strands is double that or the cord, 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 
518. R. Mayyxarp, Whittlesford, Cambridge, “‘ Portable chaft-cutting ma- 
chines."— Dated 25th February, 1863. 

This inveation has reference to a previous patent, dated 3rd March, 1856, 
and consists in connecting to portable chaff-engines an elevator to convey 
the chaff sufficiently high for it io fall intoa bag or other vessel suitabie 
for carrying it away, instead of as heretofore permitting it to remain on the 
floor to be gathered up by hand. For this purpose the patentee conducts the 
chaff by an incline, or by any other suitable means, toa revolving fan, 
which is driven at a sufficient velocity to cause the chaff to ascend to the 
height required, Or toeffect the same purpoxe he employs an endless chain 
or band, to which is attached buckets or other projecting parts, and the 
same being passed over a revolving drum carries the chaff with it. Or he 
uses any other kind of elevator which, in practice, he may find suitable. 

545. M. PuppEFOOT, Greenwich, ‘* Implements for tilling and cultivating land.” 
—Dated 26th February, 1863. 

This invention consists in the use of a truncated cone-like piece forming 
the body of the implement; this is mounted on an axis, and in a suitable 
frame, so as to turn in a rolling direction while passing over the ground. 
The frame is furnished with handles to guide it like an ordinary plough, and 
a beam, shaft, or parts to apply the tractive force. On the cone-piece or 
body at the large end the inventor fixes in radial positions what he terms 
curved coulters or tines, pointed and sharp on the one edge, and thick on the 
other edge or back ; on the other end of the cone-piece he mounts in similar 


ments which are set at an angle to the axis, and so as in revolving to throw 
the soil on one side, that is, in the direction of the length of the cone axis, 
and so forms a furrow ; one, two, or more rows (in a circular direction) may 
be applied towards the end of the cone-piece. The implement in rolling over 
the ground causes the tines or coulters to enter and stir and break up the 
soil, while at the same time the spades or shares form the furrows. The 
tine and spades act on different parts of the svil at the same time during one 
traverse of the imp! * ing and lightening the soil to be operated 
on in the subsequent traverse by the spade.—Not proceeded with. 








Ciass 5,—BUILDING.—NOoNE. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
497. D. Spink, Spaxton, near Bridgewater, “ Armour plates."—Dated 24th 
February, 1863. 

In carrying this invention into effect plates or bars of wrought iron, 
steel, or ether material adapted for the purpose, are placed with their 
edges outwards, such plates or bars having projections furmed thereon ovt 
of the plates or bars themselves, so as to constitute an armour of great 
strength. The plates or bars are connected tightly together by means of 
large bolts passing through the sides thereof, such boits also serving, by 
means of small eye bolts through which the former pass, to secure the 
armour to the hull of the ship.—Not proceeded with. 

542. J. Yates, Rotherham, ‘* Armour plates.”— Dated 26th February, 1863, 

The patentee claims, First, the mauufacture of armour plates, blocks, or 
bars by hammering, stamping, and sq ing, or rolling them in metal 
moulds or frames of the size and shape of the plate, block, or bar required, 
substantially as described. Secondly, the manufacture of armour plates, 
blocks, or bars by casting a metal backing on to a wrought iron face-plate 
or block, as described. Thirdly, the manufacture of armour plates, blocks, 
or h ing, ping, or sq ing a wrought iron plate or 
block while in a welding state on to a cast metal block provided with pro- 
jections or indentations on its surface, for the more perfectly holding of 
the wrought iron plate thereto as described. 








from the waist upwards out of the water. In otl:er than sea water the 


body would sink some few inches deeper. 


519. R. A. BROOMAN, Fleet-street, London, ** Lamps for burning petrolewn 
and other similar oils." —A commnunication.—Dated 25th Fb: wary, 1863. 
This invention is carried out as follows :—The inventor covers the glass 
or other reservoir with a cap having a circular hole in the centre, to the 
sides of which aperture a ring with screw threads is fixed. This cap is 
dished round a portion of its surface, and apertures for the passage of the 
liquid are made through the bottom of the dish. A crown is f'xed on this 
cap in such a manner as to be capable of being turned; it is solid, with the 
exception of a slot or hole made in it. When the slot or hole is brought 
over the dished portion of the cap, passage for the liquid to supply the 
reservoir is opened. When the crown is turned so far round as to bring 
the aperture in the crown over the solid part of the cap, communication 
with the interior is shut off, and loss by evaporation through the supply 
aperture prevented. The feeder or can is provided with a two-way cock, 
opening into a nozzle, and communicating with the interior of the can 
when it is held in a position for pouring out its contents, but when the 


| can is in any other position the nozzle falls, and communication through 
| the cock is thereby shut off. The gallery and upper parts of the lamp are 


| springs, being screwed into it. 


fixed in the ring before mentioned by a solid plug, from which the gallery 
The plug is pierced through the centre to 
receive a tubular wick-holder ; a sheath is fixed outside this wick-holder, 


| the edges of which are turned down at top over and upon the sheath, and 








| receiving a greater depth of pulp at such portions. 





thus the sheath and tube are held together. The tube is fixed to the under 
side of the plug by means of flanges carried out from the bottom of the 
tube, and slots are made in the wick-holder and sheath for the reception of 
two spiked wheels fixed on an axis on which a button is fixed, and extend- 
ing beyond the gallery for turning the wick up and down. The capsule or 
cap through which the wick passes is formed in a piece with a tube 
and a ring, the former for carrying the lamp chimney, and the other the 
globe, both resting upon the upper part of the gallery; the sides of the 
gallery are open, and a plate of wire gauze or perforated metal for 
dividing the air before passing into the capsule is supported by a flange on 
the inside of the gallery. 

520. J. Firrer, Birmingham, *‘ Castors for chairs, tables, &e.”—Dated 25th 

February, 1863. 

This invention consists in the arrangement of antifriction rollers within 
an inclined circular groove formed round the under side of the castor 
socket, or round the underside cf the plate upon which the article to be 
moved is intended to rest. If applied to a plate castor, the outer side or 
flange of the groove is made to enclose or encompass the run or edge of the 
plate or dise forming the upper part of the horn of the castor ; and upon 
which antifriction rollers revolve freely, enclosed within the inverted 
groove before described, the antifriction rollers loo-ely filling the circular 
groove or cavity, in which they move without spindles or axles to impede 
or control their motion; all the rollers being of the same size, each one 
will bear an equal portion of the weight resting upon the castor, and by 
placing the horns of the castors nearer the centre of the castors than they 
are usually placed, the bowls of the castors will quickly adapt themselves 
to move the table or other article to which they may be fixed, with very 
slight deviation, freely to any desired position, whatever be the size or 
weight, 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ec. 


521. W. RrapMan, Glasgow, ** Manufacture of carbonate of maguesia, an 
iodine and kelp salt, aad other products from kelp.” — Dated 25th Feb- 
reuary, 1863. 

The leys or mother liquors from kelp, having been concentrated by 
repeated evaporations and crystallisation of the less soluble salts in the 
ordinary way, are found to coutain a considerable quantity of carbonate of 
soda, which, according to the method ordinarily in use, is decomposed or 
neutralised by the addition of vitriol or other acid previously to the sepa- 
ration of the iodine. In addition to the carbonate existing in the leys, a 
large quantity—varying with the quality of the kelp under operation —is 
deposited along with the ‘soft or granulated sulphates ” and ‘kelp salt ” 
which fall during the process of evaporation, The amount of carbonate so 
deposited is either a slight advantage or a positive disadvantage to the kelp 
salt, according to the use to which the latter is to be applied. By means of 
these improvements this carbonate, whether in the ley or in the salts 
deposited from the ley during evaporation, is utilised and turned to 
valuable account in the manufacture of carbonate of magnesia from bittern, 
being the residual liquor derived from the manufacture of common salt, or 
from a solution of chloride of magnesium. For this purpose the ley, or a 
solution of salts containing the carbonate derived from the kelp, is mixed 
with the solution of chloride of maguesium, the products from which are 
carbonate of magnesia and chloride of sodium. If in any case the carbonate 
contained in the ley or in the solution of salts from the ley should be 
deemed not sufficiently strong of itself, a portion of soda ash, or other suit- 
able carbonate, may be added. The proportions will fall to be regulated 
by the relative strength of the respective liquors, and the temperature will 
fall to be adapted to the quality of the magnesia required, as the product, 
alliv the usual manner. The resulting liquor and washings, which contain 
the chloride of sodium formed by the double decomposition, and all the 
valuable soluble ingredients obtained from the kelp, and also from the 
* bittern,” or “‘ chloride of magnesium,” are evaporated in suitable vessels, 
and the salts of soda and potash, as well as the iodine and bromine, are 
recovered in the ordinary manner. 

523. J. B. Green, Maidstone, “ Manufacture of paper."—Dated 25th 
February, 1863. 

This invention has for its object the manufacture of paper in such a 
manner as to give increased strength to the edge of the piece or sheet of 
paper by producing thereon an edge of increased thickness or density. For 
this purpose the wire mould on which the pulp is spread is formed with 
certain portions of its surface in grooves or channels, so as to be capable of 
By this means an 
increased thickening or density of the paper is produced ut those parts 
which correspond with the grooves or channels in the surface of the mould. 
—Not proceeded with. 

511. A. P Price, Lincoln’s-inn-flelds, London, “ Manufacture of blue colours.” 
A communication.— Dated 26th February, 1803. 

This invention consists in the employment of acetates, citrates, succinates, 
racemates, malates, valerinates, carboiates, benzoates, cinnamates, tartrates 
and oxalates of potash, soda, and ammonia in conjunction with aniline 
and roseine or ros: aniline in the production of biue colours. 


543. P. Spence, Manchester, ‘‘ Manufacture of potash, alwin, d-c."—Datel 
26th February, 1863. 

This mventioa consists i, manufacturing potash, alum, and other salts of 
potash, from those substances which are known as shales of the coal 
measures,—WNot proceeded with. 

546, J. Humpy, Gresham House, Old Broad-street, London, ‘* Improvements in 
Jurnaces and appuratus for manufacturing oxide of zine or zne white ’* 
—A communication.— Dated 26th February, 1863. 

This invention cannot be described without reterence to the drawings.— 
Not proceeded with. 


, 





Ciass 9.—ELECTRICITY.—Nonr. 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


434. J. W. Lane, Caledonian-road, London, *‘ Fastenings for studs, sleeve 
Sasteners, solitaives, braces, brooches, dc.” —Dated ith February, 1863. 

This fastening consists of two parts, one part being a box containing the 
fastening or locking mecnanism of the kind hereafter described, and the 
other part containing a projecting piece or shank, which 1s to be fitted or 
locked into the box. The box is provided with an orifice, through which 
the shank can be introduced, and at each side of the orifice spring catches 
are provided, which consist of latch or catch piece or pieces, which are bent 
or formed with a “ bridge,” in order that the inner edge of the latch or catch 
may be kept flat against the inner surface of the box part hereinbefore 
mentioned. The outer ends of these catches or latches project through 
orifices beyond the edge of the box part. The shank on the other part of 
the fastener (such shank having a groove or notch therein) has to be intro- 
duced by pressure into the proper orifice, and by the action of the latches 
or catches b locked or fastened, unfastening being effected by press- 
ing the ends of the latches or catches aforesaid, The latches or catches 
are secured to the box by screws or studs situate in cuts or openings, and 
are acted upon by springs.—Not proceeded with, 
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Foreien AND CoLontaL Jortines.—It is stated that two Blakely 
guns which are known to be at Charleston were taken into that 
port on the 23rd of August, by the Gibraltarsteamer. They weigh 
about 20 tons each. The diameter of the breech is 4ft. lin. and at 
the muzzle 2ft. lin. and they will throw a 700-lb. shot. They are 
constructed on Captain Blakely’s principle, which has been found 
highly powerful in other guns used by the Confederates. One of 
the larger guns is since reported, however, to have burst.—A mine 
of magnetic iron has been opened in Sweden, several feet thick, 
which causes a deviation of the needle from between 10 to 15 deg. 
Natural magnets of four cwt. will soon, says a Copenhagen letter, be 
no rarity in commerce. 


Tue Dutcw East Inpia Matts.—(From our Correspondent.)—The 
tenders, which have been so long advertised for, for carrying the 
Dutch mails on the East Indian Archipelago, were opened at 
Batavia on the 21st July last. There were only two competitors— 
Messrs. Paul van Vlissingen, Dudok van Heel, and Co., of Amster- 
dam, and Mr. H. O. Robinson, of London. The present contractor 
for the mails, Mr. W. Cores de Vries, did not compete. The term 
of the contract is for ten years, beginning with 1866. The total 
distance to be run yearly is 42,156 Dutch nautical miles, and the 
tenders were for the whole yearly distance at per mile, and also for 
all the different routes separately. The amounts were as follow :— 
Robinson: 6-97 florins (or 11s. 73d.) per mile, or £24,402 5s. for the 
whole; Van Vlissingen and Co.: 6-98 florins (or 11s. 72d.) per mile, 
or £24,520 6s. 8d. for the whole. The present contractor has 
£41,666 6s. 8d. per annum for this service, while freight and passage 
are reduced 20 percent. in the new contract, and between Batavia and 
Padang the service is to be fortnightly instead of monthly. The 
tenders for the different routes differed considerably, and were as 


under :— 
Vlissengen 


Robinson. and Go. 

Per mile. Per mile, 
1, Batavia to Singapore, 10,704 miles ., .. ..£1 5 0 .. £016 4 
2. Batavia and Sourabaya, 10,080 miles .. .. «- nil. nil, 
3. Sourabaya and Moluccas, 9,780 miles... .. -. 016 8 .. 40 0 
4. Batavia and Poutianak, 3,120 mies ee me. 889 
5. Batavia and Padang, 6,720 miles... .. .. .. 1 00 .. sg ¢ 
6. Sourabaya and Bandjermassing,1,752 miles .. 2 0 0 « 41 8 
Notwithstanding Mr. Robinson being a foreigner, the contract has 


been given to him. 


An American Froating Barrsry. — The last accounts from 
America contain the following description of the new Ericsson 
battery, Tecumseh :—Extreme length over armour, 235ft.; length 
outside of stern and sternpost, 190ft.; extreme beam over armour, 
46ft.; breadth of beam of boat proper, 37ft. 8in.; depth of hold, 13ft. ; 
shear of deck, 12in. ; crown of deck amidships, din.; distance from 
stem toextreme end of armourforward, 11ft. ; distance from sternpost 
to extreme end of boat aft, 20ft. 3in.; distance from sternpost toextreme 
ead of armour aft, 25ft. The form of the vessel is not unlike the 
Montauk and vessels of her class, excepting that her lines are finer, 
giving more speed and greater buoyancy, and there is no overhang 
forward, nor the wide hips to keep her from rolling. The iron hull 
is built of three -fourth inch iron plating, fastened on toa frame of 
angle iron, 6in. wide by three-quarters of an ivch thick. From a 
point 3}ft. below the water line a shelf extends outward, on which 
rests the wooden backing for the armour plates. This is covered by 
five wrought-iron plates, each one inch thick and 5ft. long by 5ft. 
wide. In addition to the armour plating the Tecumseh has wrought- 
iron stringers 4}in. thick inserted under the plating, making the 
armour 9}in. thick, and giving the vessel immense power as a ram, 
The deck beams are of oak, 12in. by 12in. in the centre, and 10in. 
by 12in. at each end, placed only 24in. apart, and filled in with the 
same material. The deck is planked with pine seven inches wide 
by eight inches deep. The deck is flush, with a gentle slope up- 
wards from the centre. The hatches are wrought-iron frames, let 
in flush with the deck, and in action they are closed with wrought- 
iron covers, which aie securely fastened from below. The deadlights 
in the deck which light up the lower deck are also fitted with covers 
and fasten in the same manner as the hatch covers. The plating on 
the deck is composed of two plates, one and a quarter inch in thick- 
ness, rendering it bomb-proof. The turret is 22ft. in diameter and 
9ft. in height. It is constructed of eleven thicknesses of one-inch 
iron, and is pierced for two guns which stand parallel with each 
other in the turret. The pilot house is placed on the top of the 
turret, and is eight inches in thickness, 6ft. in diameter and 6ft. in 
height. It is pierced with eight look-out holes, so that every part of 
the horizon is visible, each hole covering about 45 deg. of it. By 
means of heavy pieces of wrought-iron, each weighing upwards of 
6,000 1b., the ports are closed up immediately after the recoil of the 
gun. One man can readily open and close these ponderous port 
stoppers. The mechanism for working this gun, both by compress- 
ing and to run it out, itis not proper to give; but suflice it to say 
three men can readily run out or in that monster ldin. gun, which 
weighs 42,200 1b. The top of the turret is framed over with heavy 
rafters of wrought iron, upon which are laid bars resembling rail- 
road iron, and these are covered with wrought iron plates, perforated 
with holes, to allow a free circulation of fresh air through the vessel. 
The ventilation of the Tecumseh will be up to the standard of 
advancement thus far made. She will have two blowers, and the 
air conducted to all parts of the vessel in tubes. She will have two 
of Martin’s boilers and two direct-acting engines of 48in. cylinder, 
2ft. stroke, capable of giving her a speed of at least ten knots per 
hour. Her cabin and ward-rooms are fitted up in a tasteful manner, 
and now the vessel is complete, with the exception of her turret and 
smokepipe, which will be put on in a few days, when she will be 
turned over to the Navy department fully equipped (excepting guns, 
ammunition, coal, &c.), for active‘service. ‘he work of constructing 
this vessel has been pushed forward with great energy. Her battery 
is to consist of a 15-in. gun and a 300-pounder rifle. Mr. Secor has 
two other iron-clads in course of coustructicn, one of which will be 
launched in about three weeks, and the other about a month after. 
While writing of this subject we deem it a good opportunity to 
speak of an inveution by which one of the greatest drawbacks to 
navigating iron-clads has been overcome. We refer to the steering 
compass. All kinds of experiments have been tried, and many of them 
have failed totally. Magnets have been placed in different localities, 
but the magnetism is not constant either in direction or degree, and 
just in proportion as the changes occur, just so the means to counter- 
act this influence are false. The motion of the vessel in a violent 
sea often gives a deal of trouble, as the compass card oscillates so 
much that it is almost impossible to tell where the needle is really 
pointing. The Bureau ot Orduance and Hydrography have adopted 
Ritchie’s standard compass for the use of the iron-clads, and the one 
placed upon the Lehigh gave in its short trial excellent satisfaction. 
We bave taken some pains to obtain a correct description of this 
valuable instrument, which is to be applied to all the iron ships of 
the navy. In this compass the needles are enclosed in a tube or 
cylinder with two lateral arms, forming four cylinders, meeting 
together at right angles perforated through the middle, but air tight. 
‘The weight is equal to the volume of liquid displaced ; consequently 
it would neither rise nor fall. Within the perforation is a small 
gimbal ring, which attaches the cylinders to a shaft, or axis, allow- 
jree motion in every direction; yet, when the needle turns or 
revolves, the shaft must also turn. At the lower end of the 
shaft, and attached in the same way by a gimbal ring, is 
the card, which is formed of a hollow ring or short vertical 
cylinder, on the outer edge of which is painted the usual car- 
dinal divisions. This is also exactly balanced by the liquid. The 
shaft is formed of a thin air-tight tube. Thus when immersed in 
the liquid, which is water and alcohol, to prevent freezing, the 
whole weight is buoyed up by the liquid, and, as both needle and 
card are attached to the axis, when one moves of course the other 
follows. The outer case is of brass, and forms a cylinder of din. in 
diameter. This is surmounted at the top by a globe 8in. in diameter. 
In this globe are the needles, while the cylinder, which is 7ft. 6in. 
in length, passes into the pilot-house on top of the turrets 
where the card is located directly under the eye of the helmsman. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 


QuartTerLy Meevna Yesterpvay: High Prices Maintained: Rates 
Still Advancing—Pia Iron: Higher Rates—A Vautvas_e INVEN- 
tion: Making tron by Gas, gc.—Coan Trave: Briskness—Prt 
Casvatties— Harpware Trapes—Wittsnsat, Lock Trane: 
Prices Gone up—Nattmaxers’ Staike: Spread of the Movement— 
Trape Bankruptcies — Patent Fire Company — GOVERNMENT 
AND THE Potrertes—Loca Raltway. 

YESTERDAY was quarter-day in Birmingham. The attendance was 

numerous and influential in respect of both sellers and purchasers, 

and the high tone that has recently characterised the market was 
fully maintained. Makers will not give way, and, as a rule, buyers 
are not very reluctant to give full list-rates. At those figures, how- 
ever, only small quantities of iron can now be purchased from first- 
class houses, because of their being generally full of orders for the 
leading descriptions up to Christmas. Such firms are refusing to 
add to their list for other than exceptional descriptions if the buyers 
will not consent to pay the rates that may be current at the time of 
the delivery of the iron. They are the more determined in this 
course because, having a considerable number of orders on their 
books before the prevailing prices were declared, they are now 
making iron at a loss. Further, there is every prospect of the con- 
tinuance of a good demand, andalso of other districts having toadvance 
their rates through the operation there of the “difficulty ” which is 
now omnipotent here. It is not to be expected but that the workmen 
elsewhere will follow the example which has been set in this dis- 
trict. The giving of higher wages, however, will not occasion 
more work to be done, for it is well known that with high wages 
operative ironmakers and miners do less work than in a time of low 
wages. Such is now the case. There is at the present time more 
difficulty to get the iron made than there was before the strike 
commenced. Plates for ship and bridge building are in great re- 
quest, and so are sheets. For both ship-plates to be used at home, 
and for iron for export (to India in particular), a good trade is 
looked for for some months to come, “It is impossible,” some 

masters say, “that prices can fall from their present level for a 

great while, and they are likely to rise. Should the American war 

cease in a reasonable time, we should have bars at £10 immediately.” 

On Wednesday Welsh bars were quoted £7 7s. 6d. in Staffordshire. 

The pig makers are equally confident. During the week Cleveland 

Forge pigs have gone up 3s. or 4s.; the makers there have resolved 

that the price must now be 7(s. ‘The same is now the quotation for 

Wiltshire. Messrs. Schneider and Hannay’s, and those of the 

Workington Company, are firm at 76s. Staffordshire Cinder are 

65s., and all mine are reported to have been quoted by some sellers 

at 80s. a ton. 

Considerable interest is beginning to be excited in this district in 
some experiments that are being conducted at Smethwick by an 
Austrian inventor named Jacob. ‘This gentleman has spent several 
thousand pounds iu experimenting upon the production of hydrogen 
as a fuel to supply the place of coal in the manufacture of iron and 
in other metallurgical operations, and for other purposes in which 
cheap and poweriul combustion is required. Whilst he does this, he 
at the same tine obtains a material of much value in the manu- 
facture of finished iron, as at present carried on. Mr. Jacob has 
erected a number of iron retorts in stacks, similar to those used in 
the production of coal gas. In these retorts he places upon iron plates 
a quantity of pulverised cast iron or iron filings. Over this, when it is 
ata red heat,currents of steam generated inan ordinary steam-engine 
boiler are made to pass. While the steam is passing over the red 
hot pulverised iron, hydrogen is given off, and is conducted into a 
gasometer, where it is stored ready for use. From the gasometer it 
is conveyed to the puddliag furnace, where, mixed with a current 
of air, it furnishes fuel which, when lighted, gives out an intensely 
strong heat, sufficient, it is asserted, for causing the same results to 
pig iron as are now caused by coal. The pulverised iron, after the 
steam has passed over it, is a material to which the name of iron 
oxides has been given. It is pure iron ore, without any dross. This, 
when used in the prevailing process of puddling in the proportion 
of about 10 per cent., is so powerful in the taking up of the silicate, 
the sulphur, and the like impurities that puddling is intended to 
remove, that between twenty minutes and halfan hour may, by its, use, 
be saved in every charge, thus making it possible for six charges 
instead of five to be made at every day and night turn. But this is 
a minor value of the iron oxides, inasmuch as, by their use in the 
proportion named a“comparatively inferior description of pig-iron 
may be used for making the best quality of finished iron instead of 
charcoal or Swedish pig-iron, thus effecting a saving of from 1s. to 
3Us. a ton in the cost of the comparatively raw material. In cases 
in which the iron oxides have been used, the metal produced bas 
been of a superior quality to that manufactured by the high-priced 
pigs. The entire process is being carried out, the inventor says, in 
a large ironworks in Austria; but, further than by himself, he has 
no faith in its being adopted in Eugland for several years to come— 
that is, so long as the British ironmasters can obtain a plentiful 
supply of coal. In this invention, however, we have the practical 
application of a fuel abundant in most parts of the world, for where 
is there not water and ironstone? We have also an assurance that 
when our coal mines are exhausted, we shall not be without the 
merits of securing artificial heat. Passed over tar or petroleum, this 
gas may be endowed with an illuminating power. If it should be 
used only for making the iron oxides, the invention is of much im- 
portance to the,iron trade. me 

‘he prospectus of the Norton Iron Company (Limited) has been 
issued. It is proposed to raise a share capital of £25,000, and at 
once to erect four blast furnaces, on the most approved principle, 
and capable of turning out 700 tons of pig iron per week, at Fort 
Green, on the Biddulph Branch of the North Staffordshire Railway. 
‘The shares are fixed at £1,000. 

The expectations to which we gave expression last week with 
reference to the advance in coal which would probably be decided 
upon by the meeting of masters at Dudley, were realised, and the 
mineral is now quoted at the enhanced rates, The extraordinary 
demand before noticed is still maintained; and it will doubtless 
rather increase than decrease until the 19th instant, the date when 
the rise takes effect. For white ironstone and gubbin the inquiry is 
good, and the prices obtained are from 16s. to 1és. 

Another instance of a kind of neglect to which we have often 
referred has just been brought to light. At an inquest held at Dale- 
hall, on the body of ‘Thomas Ball, a collier, who had been killed by 
a fall of coal in a pit at the Bradley Colliery, it was shown, that 
though timber was close at hand, and though two sprags in his 
length of holing would have prevented the accident yet that the 
dead man had been so recklessly negligent, that he had failed to 
make use of the simple means provided for his safety. 

Between two and three o'clock on Tuesday afternoon William 
Cartwright, a looker-on employed at one of the pits in the Essington 
Colliery, near Wolverhampton, was engaged at the bottom of the 
shaft in pushing a skip into a hollow cage, when without waiting 
for the usual signal, Wright, the engineer on the surface, began to 
work his engine. At the time the looker on had not succeeded in 
pushing the skip right into the cage, and was standing on the pro- 
jecting part. In consequence his bended back come in contact with 
the insett or edge of the roof of the working, he was crushed and 
jammed, and altogether received such injuries that he died shortly 
after he was extricated. Wright has been arrested on a charge of 
manslaughter. 

On Monday week Peter Penn, while engaged at his usual work in 
a pit at the Old Park Colliery, Dudley, was so severely injured 
by a fall of coal that he died in a short time after the accident. 

In the general hardware trades of the district of which we write 
little change can this week be reported. The increase in the price 
of iron is of course influencing manufacturers in regard to the 
rates demanded, and the permanency of the advance in the one 
department will probably depend upon its permanency in the other. 





| the district, the people of which will be affected. 


i 





The movement amongst the lockmakers in this respect we have 
noticed below. At Birmingham the platers are not busy, the cabinet 
brassfounders are fairly active, and the metal rollers, wire-drawers, 
lamp and chandelier makers and gas-fitters are in a similar position. 
Westbromwich ironfounders have little cause of complaint, and 
the export demand for articles of local manufacture is good. At 
Wolverhampton loud or general complaint is not heard, and indeed 
within the last few days a slight impulse has been given by the 
arrival of fresh orders. The japan trade is etill somewhat inactive, 
and the tin-plate workers are, to a certain extent, influenced by a 
foreign demand. 

Relative to the lock trade of Willenhall we learn that the recent 
advance on iron has taken the turers by plet surprise, 
and has, of course, necessitated a corresponding rise in the price of 
manufactured articles. At a meeting of lockmakers, held a few 
days ago, it was resolved to advance the price of 5, 6, and 7-in. rim 
locks 1s. per dozen, and larger sizes in proportion. The mortice and 
drawback lockmakers also announced their intention of raising 
those articles in the same ratio. An advance of 2} per cent. has 
likewise been announced on keys and bolts, a rise which, especially 
in the latter articles, will scarcely compensate for the advance in 
raw material. There is still a good demand for rim locks, chiefly 
for export, and in the other branches of trade there is considerable 
activity. The Australian and New Zealand orders, although 
scarcely so numerous as they were a month ago, are still steadily 
arriving, and there is every indication of a fair demand from that 
quarter during the coming winter. In the padlock branch there is 
considerable activity, the result of some extensive orders from India. 
The demand from that market bids fair to equal that formerly re- 
ceived from America, For fancy padlocks there is a tolerable and 
steady demand for the German and other continental markets. The 
home trade has much improved during the past two months, and 
considering the state of the cotton districts, the manufac- 
turers of deed, mortice, drawback, tnd other description of locks, 
have no little cause of complaint. The South American, 
trunk lock trade is perhaps scarcely so brisk as might be desired ; 
but as yet short time does not appear to have been rendered neces- 
sary. There has been a comparative lull in the demand for these 
articles for some months past. The key-stampers continue busy 
with continental orders, and experiments are being tried by some 
members of the trade to facilitate the manufacture of these articles. 
The bolt trade is brisk, but the orders on hand are chiefly at former 
prices, and it remains to be seen how the demand will be affected 
by the recent advance. ‘I'here is little change to report in the chest, 
till, and cupboard lock trades, of New Invention and the adjacent 
hamlets. ‘l'hough not brisk, they are moderately active. In curry- 
combs there is not much doing, in consequence of the absence of a 
market to supply the place of America. ‘lhe a orders now 
received are from the German and home trades. In the gun-lock 
trade of Darlaston there is absolutely nothing doing, and many of 
the artizans are reduced to the verge of want and privation. Present 
hopes point to a revival of the export of tire-arms to America, but 





| this is thought highly improbable. There is a brisk demand for 


nuts, screws, coach-springs, and other articles for tho manufacture of 
which Darlaston has been long famous. 

The success of the operatives in certain sections of the nail-trade 
in their recent strike has stimulated their fellows in other branches, 
On Tuesday, at a meeting of the nailers employed at and in the 
neighbourhood of Coseley, Sedgley, and the adjacent districts, the 
meu present, influenced by the advice of delegates from the Lye, 
where an advance of 3d. per hundred, and a return to a certain rate 
for the thousand nails, has lately been conceded, pledged themselves 
to cease working immediately, and not to begin afresh until they 
had been placed on a level with the operatives of the district named. 
It was arranged that a deputation, accompanied by the delegates, 
should wait upon the masters. From the tone of the meeting it 
would appear that the men consider that their masters are virtually 
at their mercy. 

As a statement of the grounds upon which the present movement 
amongst the nail-makers of this district is based, we give the fol- 
lowing circular, which has been issued by the Operative Nail- 
makers’ Committee:—“ September 26, 1863. Central Committee, 
Old Hill. Gentlemen of the Nail ‘l'rade,—At a meeting held this 
day it is resolved to give you fourteen days’ notice for an improve- 
ment of a 10 per cent. on all sorts of nails and hundred nails, 
including rivets. The repeated reduction you have made on our 
wages at different times from your own prices laid down in 1838. 
Upon some sorts of nails you know you have made great reduc- 
tions; as much as a 25 per cent. upon large counter clouts, and 2d, 
per thousand upon the thousand nails, such as fine clout, fine clasp, 
and fine rose. As the coalmasters and iroumasters are looking npon 
their men with respect, and are improving their condition, we hope 
you, as our employers, will do the same. You must know the rise 
in the price of coal and fuel in making the nails is 80 expensive, 
and our condition so wretched and miserable, justice and truth call 
upon you to improve our condition, Unless the improved price be 
paid on Saturday, October 10, we shall strike on October 12 till the 
improved price be paid.—We remain yours, On Bewauy or THe 
Commitres.” 

At the Walsall County Court, a few days since, John Banks, gas- 
tube maker, of Wednesbury, came up as a bankrupt for his iast 
examination and discharge. As the court fees had not been paid, 
the case was adjourned sine die. Joseph Cooke, padlock manufac- 
turer, of Walsail, passed without opposition. At the same court, on 
Saturday last, David Wilkes, cabinet lockmaker, of Bloxwich, 
passed his final examination, and was discharged. On Monday 
week, at the Birmingham County Court, first meetiugs for choice of 
assignees were held in the cases of the following bankrupts:— 
Samuel Lloyd, Heath Mill-lane, brass-caster; Alexander Jennings, 
77, Upper lospital-street, electro-plate manufacturer ; J. Riley, 13, 
Gough-street, powder-flask manufacturer. ‘I'he last examination in 
each case was fixed for the 27th of October. 

The shares of the Patent File Company wero allotted on Friday 
last. ‘The firstissue wag restricted to £70,000. About £50,000 has 
beeu already allotted. . 

A few days since a young woman employed as a glass-cutter in 
the mill of Mr. Morgan, of Macdonald-street, Birmingham, was 
taken suddenly faint, and falling upon a thin covering of boards 
which protected a revolving shaft, broke through the partition, was 
caught by the machinery, was whirled round with great force, and 
was so much injured that she died on the spot—Oun Friday after- 
noon a little lad employed at the factory of Mr. Jas. Gold, a hinge- 
maker, of Birmingham, while playing with a strap connected with a 
shaking barrel, was caught, was dashed against the ceilingjof the 
shop, aud was killed. , : 

The question of Government interference in regard to juvenile 
labour iu the Potteries continues to excite the greatest interest in 
Ata meeting of 
the manufacturers and workpeople of Burslem and ‘lunstall, held a 
few days since, the matter was pretty fully discussed by those pre- 
seut. While in the opinion of most of the speakers there exists a 
necessity for some improvement in the condition of the children 
employed in the Potteries, there was generally expressed a decided 
feeling of opposition to legislative interference. ‘The introduction of 
the half-time system was specially objected to. Ultimately the meeting 
passed a resolution declaring that neither the half-time system nor 
the suggested alternate day system would be adapted to the re- 
quirements of the district. 

The alterations necessary to complete the Hanley Branch Railway 
for passenger traffic were begun on Monday week. The contractor 
hes undertaken to finish the work in three months. 











Penatties For Noncompniance wits tHe Smoke Burning Act.— 
At the Southwark Police Court, on Friday last, Mr. Matthews, the 
extensive leather dresser, of Bermondsey, and Mr. Garton, saw- 
mill proprietor, of the Commercial-road, Lambeth, were ordered to 
pay penalties for having neglected to so alter their furnaces as to 
prevent the escape of smoke, 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
Liverroc.: Mersey Docks and Marbour Board: Launch of a Steam 
Tug—State or Trave: Sheffield: Leeds—Tue State or Lanca- 
sHine -Nortuern Martrers: The Cleveland Iron Trade: North- 


The heavy trades of Sheffield continue busy. There are larger 
orders on hand for armour-plates, gun metal, and other material, 
for foreign governments, as well as for home use. The steel trade 
is good, and some firms speak of being very well employed. File 
manufacturers generally have # steady demand for their goods, and 
the joiners’ and engineers’ tool manufacturers are doing a fair busi- 
ness. The continental trade remains unchanged, but the demand 
from Russia is rather more active. The directors of the J.eeds 
Chamber of Commerce report as follows, as to the position of the 





Eastern Railway (Blaydon and Consett Branch): Railway Arbi- 
tration Case: y Pore of a Screw Collier: Dock Extension at 
Sunderland: Trial of a Reaping Machine—Luevs Water Surety 
—Inon Suipsurtpina at Cuester— Harwica—Scortisn Matrers: 
Caledonian Railway: Trade of the Clyde Ports: Glasgow Associa- 
tion of Assistant Engineers, §c.—PRESENTATION To A COLLIERY 
ENGINEER. 


The Mersey Docks and Harbour Board had another long discussion 
at its last meeting with reference to the steam trade and dock accom- 
modation. A characteristic letter, expressing strong discontent with 
the present state of affairs, was read from Mr. C. M'‘Iver, who 
observed :—‘‘ Only a very few members of the board can possibly be 
unaware of tho representations I have for the last ten years and 
more been dinning into the ears of the board as to the disabilities 
the steamships represented by me laboured under, even as compared 
with other steamers; and if I have been silent it has not been for 
long, but it may be accounted for in the utter hopelessness, or sort 
of despair, of getting more accommodation. So much for the past, 
and now for the future. If any sceptical member of the dock board 
would be good enough to accompany me down to the dock to-day, 
or to-morrow, if he never knew it before he will then know what it 
is I have been so often complaining about, and what it is to carry on 
such work as ours under difficulties. As for the Royal Mail steam- 
ships, practically speaking, they have had in Huskisson dock little 
or no quay accommodation at all : even the Africa, that came into dock 
on Sunday, was sent out on Wednesday, partly to relieve the dock, 
and would have had to go any on Thursday, for the tides, but goods 
intended for her (which had come down two or three days before 
her arrival) had to be put into a barge to relieve the quay; and this 
is no uncommon occurrence, unfortunately, in our case, whatever it 
may be with other steam companies. I will undertake also to show 
to any member of the board that in the berths occupied by the 
steamers represented by me there is in the aggregate more work 
done than upon any other equal portion of the dock estate; and also 
that there is no change that the dock board could make under 
which even half as much tonnage could have been accommodated 
as have been for years in those berths, simply because the control 
and direction have been in one hand, and at any sacrifice nothing 
we could do to accommodate ourselves was left undone, or con- 
sidered such a difficulty as to apply to the board for help in. I will 
not say that our own steamers’ portion of dock accommodation is 
less than it was, but the ships have increased in size and number 
and unless the dock board will move along and provide additional 
accommodation there seems a practical limit put to my part of the 
Liverpool steam trade, for, relatively speaking, our own particular 
ships are worse off for dock accommodation than ever, and worse 
off than any other steamers in the port, the extent of traffic 
considered.” In the course of a prolonged discussion, Mr. 
Laird reiterated his previously expressed views. ‘The great float 
at Birkenhead, he vod should have been completed in March, 1860, 
and it was completed in November, 1860). ‘The low water basins 
should have been completed in 1860. It was not yet completed, 
and would possibly not be till the end of the year. The northern 
entrances were to be completed in 1863, and the Morpeth dock 
eighteen months afterwards, 1865. The northern entrances would 
not be completed till 1865, and the Morpeth dock, therefore, 
would be left tothe year 1867, or four years from now. The 
cause of the original discussion was this. He brought forward 
a proposition at the works committee to the effect that they 
might, by making an arrangement with the railway companies 
for removing the station, at a cost of only about £1,500, open the 
northern .portion of the Morpeth dock in six mouths’ time. 
Instead of postponing the completion, they would thus get a dock 
of eight or nine acres, with great depth of water, and a lock 400ft. 
long and 85ft. wide, which lock would admit the Galway Company’s 
steamers, or any other vessel, only excepting the Great Eastern. 
He had stated that it was now in the power of the board, by giving 
an order to Mr. Lyster, on his return, to arrange with the railway 
companies to complete the Morpeth dock, with a lock sufficient to 
take in Mr. M‘Iver's largest ships or the Galway vessels—to take 
them in and let them out every day in the year. It was in the power 
of the board to do that by the Ist of July next; and if they did that, 
and carried out the Act of Parliament as to the horse and cart traffic 
crossing the river, they should bemaking some progress in accommo- 
dating the steam trade, which, some gentlemen said, was now 
clamouring for accommodation. He thought it right to say that Mr. 
Turner had last week made a great mistake in saying tho chief 
thing preventing the loading of a general cargo at Birkenhead was 
that thechannels of communication for general goods centred in Liver- 
pool, and not at Birkenhead. Now, he had had communication 
since with the Great Western Railway, with the North-Western 
Railway, with the manager of the Chester Railway, with Mr. 
Farraday Smith; and one and all assured him that the same 
facilities would be given at Birkenhead, that the rates would be the 
eame to all parts of the country, and that there should be no 
difference whatever. Under these circumstances it would be 
seen that Mr. Turner had made the statement in error. Mr. 
Boult said, after all there was no discrepancy. With reference 
to the shipment of general cargoes from Birkenhead, he held 
that Mr. ‘Turner's remarks last week were strictly correct. For 
general purposes Birkenhead was entirely out of the way. Mr. 
Krocklebank declared that the Birkenhead works had been 
pushed on by the late as well as by the present engineer with all 
the alacrity, skill, and science, that they had possessed ; but the fact 
was Parliameut had fixed a time for the completion of the works in 
entire ignorance of the engineering difficulties that had to be over- 
come, ‘The following letter from Mr. Chapman was read :— 
“ Atlantic Royal Steam Navigation Company (Limited), Liverpool, 
September 29, 1863.— Sir,—Referring to the report of the Dock 
proceedings of the 24th, I observe that some members expressed 
an opinion that if the Birkenhead docks were completed no steam- 
ships would make use of them. Permit me through you o state, 
for the information of the Dock Trustees, that I am anxiously 
looking forward to the time when the ships of this compaay can 
enter the Birkenhead docks, where alone the necessary conveniences 
required can be obtained for ships of their size. At preseat we 
are suffering the greatest inconvenience, and put to serious 
expense by having to go into the river for want of sufficient depth 
of water in the Canada dock. At Birkenhead the South Wales 
coal can be brought by rail to the ship’s side instead of having to be 
put into flats and sent into the river; this, of itself, would be an 
immense saving of time and labour. I believe that the value and 
advantages of the Birkenhead docks to the trade of the Mersey can- 
not be over-estimated; without them, I believe that the still in- 
creasing trade of the port would receive a serious check for want of 
deep docks, which can only be obtained on the Cheshire shore of the 
Mersey.” Called upon by Mr. Forwood to demonstrate what 
Birkenhead would do for the trade of the port, Mr. Laird exclaimed, 
“Complete Birkenhead according to your bargain; complete the 
river approaches, too, and then if Birkenhead is a failure, I will 
admit it.” The discussion, which shows how much of the old 
jealousy between Liverpool and Birkenhead still lingers among the 
members of the board, then terminated. Messrs. Laird Brothers 
have just launched an iron paddle steamer intended to be used as a 
tug-boat on the Mersey for the use of the Bridgewater Trustees. Her 
dimensions are:—140ft. length, 21ft. beam, 8ft. 9in. depth. Her 
diagonal engines, sitnilar to those of the Hercules and other boats 
constructed by the same firm, are of 95-horse power, and the boilers 
are on the flue principle. Bow-shaped at each end, this steamer is 
fitted with the recent improvements applied to the other steamboats 
built for the Bridgewater Trustees. ‘The vessel will be ready for hér 
trial trip in about a week ; she has been named the Dagmar. 








iron, machine, &c., trades of that district.—‘‘ The makers of mer- 
chants’ iron are very busy ; an advance of 20s. per ton is readily 
obtained, and an advance in wages has been given. The makers of 
best iron are very fairly employed. The machine makers are still 
busy, and have considerable orders in hand. The improvements 
in the engineer tool trade has continued, and all the makers are in 
full work. The locomotive and railway plant-makers continue busy, 
as do also the cut nail makers.” 

A further decrease of 1,221 was reported on Monday, in the 
number of persons receiving relief in the twenty-seven unions 
coming under Mr. Commissioner Farnall’s supervision. Since 
December 6th, 1862, the total number of persons who have regained 
employment is 133,339, but as compared with September 26th, 1861, 
there was still an increase in the week under notice of 93,441 
pee in the receipt of relief, or 206-7 per cent. About £1,000,000 
ias now been applied for under the Public Works’ Loan Act of 
last session, but the central relief committee still considers that in 
some districts the distress continues intense, and appeals for more 
clothing for the sufferers during the now close at hand winter. 
Kteturns for the month ending September 26th show the following 
continued increase in the amount of employment in the mills and 


manufactories of the cotton districts :— 
Full work. Out of Work. Short time. 


Last week in July .. .. .. 285,827 .. 121,718 178,205 
” August .. .. 242.446 .. 118,900 171,535 
” September .. .. 267,962 .. 104,198 .. 160,835 


Of those on short time a much larger proportion than in former 
months are now working more than three days. 

With respect to notrhern matters, it is stated that the orders for 
iron now held by Cleveland firms amount to upwards of 200,000 
tons, all of which is for early delivery. A bed of salt has been dis- 
covered at Middlesbro’, which is said to be 120ft. in thickness. The 
value of this discovery may be appreciated from the fact that nearly 
100,000 tons of salt are annually used on the T'yne, in the manufac- 
ture of soda, alkali, &c. In West Durham it is stated that new 
works for the manufacture of steel are being projected by Mr. C. 
Attwood, of Tow Law. The North-Eastern Railway Company 
will commence its Blaydon and Consett branch next spring. 
Some land required for the purposes of the Blyth and Tyne 
Railway, near the New Bridge, Newcastle, has for the last few 
days been the subject of arbitration betwhen Mr. Walters (the 
owner) and the company. The case was conciuded on Saturday, 
but Mr. Powell, the arbitrator appo:nted by the Board of ‘Trade, 
has not yet given his award. ‘lhe railway company valued the 
property in its present position as it stands, and with its apparent 
capacities for improvement. Mr. Walters went further, and insisted 
upon the property being valued as being available for the erection 
oO bonded warehouses in connection with the North-Eastern 
Railway. The result was that the valuation of the two parties 
differed to an unusual extent. The company offered about £3,600 
for the property, which was purchased for £2,800; Mr. Walters’ 
valuation varied from about £12,000 to £20,000. The exports from 
the Tyne last week presented an increase of 8,166 tong in the 
shipments of coal, and of 247 tons in the shipments of coke; but 
there was a decrease of 13,408 cwt. in the shipments of iron. Messrs. 
©. Mitchell and Co. have launched from their building yard at Low 
Walker a large iron screw steamer, named the John Liddell. She is 
expressly constructed for the coal trade, and will carry about 900 
tons of cargo, besides fuel for the boiiers. The bottom is double, 
and is constructed so as to give great strength to that portion of the 
huil. The space between the two bottoms is suitably arranged for 
ballasting the vessel with water, which is pumped out by a separate 
engine. The machinery for propelling the John Liddell is of 90- 
horse power, and is manufactured by Messrs. R. and W. Hawthorn. 
At the last meeting of the River Wear Commision, the executive 
committee presented details of the uew graving dock, which the 
board, at a recent sitting, resolved should be immediately constructed. 
The committee recommended that the ultimate length of the new 
dock should be 420ft., but that at present it should be made only 
250ft. long, and 60ft. broad at the entrance, so as to allow for overlap- 
ping of vessels. The site of the new dock was at the south-east 
corner of the north half-tide basin, and beyond the length of 420ft. 
it would be necessary to construct a barrier to the sea. The next 
subject was that of re-constructing the north-east pier of the south 
harbour or outlet, on planus by Mr. Meik, with a view to give the 
outlet additicnal security. 1t would be a perfect independent pier— 
independent of the present groyne pier, could be constructed with 
great ease, and completed for £13,000. When finished, it would 
improve the enlarged outlet harbour, and diminish the action of the 
sea upon the gates. ‘I'he committee, therefore, recommended to the 
board that these two works should be proceeded with without delay. 
The clerk read the reports of Mr. Meik, the engineer, on the two 
works reported on by the committee. Mr. Meik observed, with 
respect to the outlet, that the new breakwater forming the west pier 
of the new harbour was close upon completion, and he anticipated 
from it most beneficial results to the scour of the channel and the 
protection of the dock gates, when the masonry of the breakwater 
was raised to its full height. It would give protection from the 
south-easterly gales, while the proposed new north-east pier would 
protect the harbour from north-casterly gales. The effect of the 
new breakwater on the channel had been to increase the depth from 
4}ft. low water of ordinary spring tides, to an average of 9ft., and as 
the foundations of the pier gradually grew towards completion, it 
was observed that a little soft mud only, instead of sand was deposited. 
He anticipated that now the scour would keep the channel quite clear, 
and the break water would actin stilling the waves, while the north-east 
pier would protect the dock works. With respect to the graving 
dock, if they made it 250ft. long at first, they could deposit the 
matter excavated seaward, which would form firm consolidated 
ground by the time they required the further extension of 42Uft. 
‘he work, if completed all at once, might be affected by the water. 
Mr. Candlish moved that the plan be approved, that the committee 
be empowered to proceed with such part of the work as they might 
think fit, and that the standing orders should be suspended to allow 
the committee to proceed immediately with the work. The motion 
was carried. A self-delivering reaping and mowing machine, 
patented by Messrs. Brigham and Bickerton of Tweedmouth, was 
tried on Saturday on a rather difficult field of beans belonging to 
Mr. Archbald, of Broomhouse, near Alnwick. The corn is brought 
under the action of the knife in a simple and effectual manner by 
revolving arms, and is laid on the ground with great regularity by 
a rake acting in a similar way. The crop was a fair average, and 
the stubble was left as level asa table. In the same field a portion 
had been cut by the sickle, which markedly contrasted with the 
execution of the machine, the latter being perfectly clean and 
regular, while the former was very uneven, with great waste of 
grain. 

The Leeds Town Council has been discussing the water supply of 
that borough, and has approved contracts with Mr. A. M. Child for 
brickwork, and with Messrs. J. Butler and Co. for east iron girders 
and tie-rods to be used in covering over Woodhouse Moor reservoir 
at a cost of £5,863 13s. 7d. Mr. Brook stated in reply to Ald. 
Luccock that it would be twelve months before the additional engine 
got to work which was being put down at Arthington, and then the 
daily supply to Leeds would be 7,500,000 gallons daily, which might 
be increased by a little extra pressure. Not only then would there 


be a sufficiency, but such a superabundance that the waterworks 
committee would be able to cheapen the price of water a little. 

A fine iron ship, named the Roodee, and intended for the Calcutta 
was launched from the Roodee Iron Shipbuilding Company's 
ast week. The ship is 1,000 tons register (974 tons builders, 
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measurement) 193ft. long, 32ft. Gin. beam, 22ft. 3in. depth of hold. 
She is classed A 1 twelve years at Lloyd's and twenty yeats at the 
Liverpool Iron Shipbuilders’ Association. 

The Town Council of Harwich proposes to take in the land which 
lies between Harwich and Ramsay Island, and so recover the island. 
This will be an important work for Harwich, as the town is by 
nature driven into a corner. The Great Eastern Railway Company 
has commenced its goods and cattle steamboat service from the 
port, for which it promises great things. 

With regard to Scottish matters, we may note that the Caledonian 
Railway Company is about to proceed with the works on its 
Rutherglen and Coatbridge branch from near Carmyle to a point 
near the Drumpellar Railway. The length of line involved is about 
34 miles. The progress of the Clyde ports is still rapidly onwards, 
as appears from the official statements of the customs revenue 
collected in September. The Glasgow Associaton of Assistant 
Engineers has commenced its session. The opening address was 
delivered by Mr. J.G. Laurie. There was a good attendance, thé 
chair being occupied by Mr. Smith, the president. In the course of 
his Jecture, Mr. Laurie spoke, amongst other matters, of the strides 
which the art of shipbuilding has made of late years, and, towards 
the close of his address, referred to some of the advantages which 
result from the organisation of such societies as that of the Assistant 
Engineers. A plan of a proposed method to be employed at the 
Glasgow Observatory for controlling the city clocks has been 
publicly exhibited. The pendulum of the Observatory clock, at 
each beat, presses against a spring, so as to connect a galvanic 
battery with a wire which extends between the Observatory clock 
and the clock to be regulated. The current thus passing from the 
Observatory clock polarises once in each second the wire coil of tlie 
— bob of the clock to be regulated. If the two pendulums 

at in unison, so that the coil is exactly over the steel magnet 
(placed beneath the bob) on either side at the instant when the 
current passes through it no effect is produced upon the pendulum 
of the distant clock, the influence of the magnet being exerted 
wholly on the direction of the pendulum rod. If the pendulum to 
be regulated lags behind it is at once pulled forward by the direction 
of the magnet. If, on the other hand, it has a tendency to go too 
fast, so as to swing beyond the normal position above the magnet 
before the current passes through it, the direction of the magnet will 
pull it back. In this way the pendulum is bridled between the two 
magnets, and the vibrations will all be performed simultaneously 
with those of the Observatory clock. 

On Friday last a few of the friends and workmen of Mr. Stephen 
Wilson, met to present him with a testimonial on his leaving the 
Pease’s West Collieries to enter upon the duties of engineer at the 
Monkwearmouth Colliery. The presentation consisted of a 
handsome gold watch and chain for Mr. Wilson, and a beautiful 
gold ring set with rubies and diamonds for Mrs. Wilson. T. Douglas, 
Esq., the manager of the collieries, made the presentation in a very 
neat speech, and in it referred to the pleasure he had always had in 
working with Mr. Wilson for a number of years. Mr. Wilson made 
a suitable response for himself and Mrs. Wilson. The jewellery was 
furnished by Messrs. Reid and Sons, jewellers, Newcastle, and the 
watch bears the following inscription: “* Presentedto Mr. 8. Wilson, 
by a few of his friends and workmen, on his leaving the Pease’s West 
Collieries, October 2nd, 1863.” 





METAL MARKET. 


Tue metal market is in a very healthy position, and a good legitimate 
business doing, both for export and home consumption. 

Raiis.—A considerable business has been done, and makers are indiffe- 
rent as to booking fresh orders, the prices ruling from £6 12s. 6d. to £6 15s, 
per ton. The advance has brought large buyers from the Continent. 

Scotcu Pie Iron.—A large speculative business has been done, at fol 
ing prices :— 


Mixed Nos., Warrants, Buyers at 62s. Od. ; Sellers 62s. 6d. 
No. 1. G.M.B. ‘is 6.s. Od. » 61s. 6d. 


8. ” * 60s. 6d. » 61s. Od. 

Gartsherrie, 64s. ; Coltness, 67s. ; Calder, 62s. ; Glengarnock, 616. 

CLEVELAND Pia Irnon has sympathised with the Scotch market, and the 
makers have advanced their prices in proportion to the Scoteh. The 
stocks are very small, and the supply barely keeps pace with the demand. 

Weisu Bar InoN.—Some cargoes have been sold at £6 12s. 6d. per ton 
f.o.b. at Cardiff. 

SwepisH Iron.—Some large speculative purchases have been made at 
£11 per ton to arrive. 

Copper is very firm; the quotations are—Sheet and Sheathing, £102; 
Tile and Cake, £95 per ton. 

T1x.—A dull market ; the prices are—Block, £115 ; Bar, £116; Banca, 
£123 ; Straits, £116 per ton. 

Tin Piates.—A large business, Coke may be considered fully 1s. per 
box dearer ; Coke, 23s. 6d. ; Charcoal, 27s. per box. 

Sps.tErR.—An increasing stock and lower rates, 
has been done. 


65, Old Broad-street, London, 8th Oct., 1863. 


At £18 per ton business 


Moate anv Co. 





PRICES CURRENT OF TIMBER. 








1862. 1863. 1862, 18638. 
Perioad-- 4 & £ 6 £ Perload— £%4 6,2 & £8 
Teak.......s--000512 @13 6 14 015 0 Yel, pine, per reducead. . 
Quebec, red pine .. 310 410 10 410 © ja. Ist quality 17 018 0 17 018 0 
yellow pine. 319 410 3 0 4 0 2nd do.. 11 6123 0 @12 4 
St.John, N.B,yel. © 0 © © 5 0 510 Archangel, yellow. 13 01310 13 013 10 
uebec, oak, white 510 610 51% 610 St. Petersbg.yel... 1119123 0 121012 0 
birch .- 310 410 3 6 3 Finland.......... 9010 0 9 020 
Memel.. 0 0 0 0! 0 6 O O Memel ..........10 015 0 10 015 0 
elm. 310 & 0; 310 & O Gothenburg, yel... 10 0611 0/' 10 O11 O 
Dantsic, oak . 310 610, 310 610 whi ® 910 $1019 a 
fir... 210 310 210 310 Gefe, yellow .... 19101110 10 03 10 
Memel, fir ... 3.5 310’ 3 © 3 5 Soderhamn... .. 9101010, 9101010 
Riga .. sees ~3035 3035 Christiania, per O ) 
Swedish ....-..... 910 215 210 215 123 tby sby9- 21 023 0 21058 0 
Mass,Queb.rdpineS 0 6 0 5 U GU in... yellow 
ylpineS 0 6 0) 5 0 6 O Deck plank, Dots 014146)  0m14 
rdpine 0 0 0 1° : as ; p _ per 40 ft. 3 a sai | 
Dants,fm510 6 ) Staves, per standard } p 
eer st: 0 810 8 © 810 Quebec,pipe ....70 0 750 70 0 7506 


puncheon 18 0 200 15 0 2006 


Baltic, crown e 
mn } 150 0 160 0 150 0 160 


Deals, per C., 12 ft. by 3 by 9 in. 
Quebec, wht. spruce15 10 18 lu 15 10 19 10 
wt. dobu,whtsprucel4 0151) ld vv 16 10 





SCOTCH IRON MARKET REPORT. 
8. d. 
No. 1 Gartsherrie .. .. 67 0 f£.0.b Glasgow. 
»» 1 Coltmess .. .. « 67 0 do. 
»» LCalder .. « « 62 0 do. 
a ome «=e G&S & 
» 8 Do. «2 of eo 61 0 do. 
Sak Mw ww OS do. 
WARRANTS. 8. d. 
a Cash prompt .. .. 62 6 perton, 
eo pad ‘png 1 mo. open ow &S do. 
“a ** )2mos. ,, eo co 63 0 do. 
zy Siw» coc CS Oe 
MANUFACTURED IRON. 
Bars,Govan ., .. .. «£810 0 less 4 per cent. 
» Common oo ce os 00 ” 
a Common.., .. 810 0 ” 
; eas wane ee» 
Cramond Scrap Bars delivered 
inLondon .. .. «+ «. 11 10 Oless 2} percent 
Plates and Sheets, £100s.to 11 4 0 less 4 per cent. 
— eo ee ce oo of 7S O 
pes eo oe oe «co of 5 OO 
Chairs 1. we oo of « £00 


Giascow, 7th October, 1868. 


Our market has been very excited since this day week, and an enormoas 
bu-iness has been done. 63s. $d. cash was the highest point touched, 
from which there has been a reaction te 62s. 3d. cash, at which we are 
now strong. 

Exports last week were 14,136 tons, against 8,871 tons in the aime wéék 


of last year. : 
SHaw, THOMSON, AD Moose. 
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‘NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information " 
may be had, yratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the Uni Kingdom, or 
es Countries; and every information as to all patents granted from 

the present time, b Rea! om Een d or by letter to Messrs. 
PRINCE and CO., Patent O gar-square, Charing-cross. (5017) 


()ftice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
a Registrations of Designs, at most moderate charges. Intending 











— of PAPER, of first-class Workmanship, and a Prices 
John Macintosh, Aberdeen. London Office, 10, Poultry. First 
rences.—T. DON, Agent. (D98 


and J. Brown and Co., Walker. 


G @ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


Joba Fowler, Jun., 28, Cornhill, 


LOND 
of FOWLER'S PATENT STEAM PLOUGH can be 


iculars 
ovine by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 


Martin, Iron and Brass Founder, 


J. 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed’ with h. Lathes, Fly and Band Wheels, Malleable Iron 

ers, ee rriers, Screw Stocks, &c., Brass Bearings, Lathes, 
yes Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F104) 


Benjamin Miller, Machine Tool Bro- 
R, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, ‘and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines i in Stock. Delivery immediate. (E176) 


. > . . 
Smith s Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World. Sizes, from 
8 to 50 horse-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thrapston. (E1062) 


essrs. R. J. and E. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly i in stock. (E1504 


TO RAILWAY COMPANIES AND ENGINEERS. 


The Cheap est and Most Durable 
ee 


known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving ‘Apparatus, Pumps, Cocks, &e. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, Aluminium. Bronze, &e. (F128) 


Buck Presses (Hadfield and Attkin’s 


PATENT).—FARMER aud BROUGHTON respectfully request an 
inspection of these machines; will press 24 bricks per minute. May 
worked by hand, horse by hand, horse, or - steam 1 power.—Adelphi-street, Salford. (E8 25) 


Brick. Pip Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFORD BRICK -_ TILE MA- 
CHINES, for hand power, are the most simple and effici 
Illustrated Catalogues and Prices maybe had of E PAGE and C co., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in seen in operation daily. E365) _ 


NOTICE.—NOT REMOV ED. 


Suffell, of 132, Long Acre, die 


CO ® wW.C., maker of eben ed Transit Theodolites, Levels with 

nent adjustments, Needle-socket Drawing Instruments, Adjusting 

ivide rs, Metallic Edge Rules, Measures of all Nations, &c., respectfully 
tors, Surveyors, and the profession in general, 

who have for | many years favoured him, to forward all Orders and Accounts 

to the above address. N.B.—C. SUFFELL was the only a of the 
above-mentioned Instruments (see Juror’s Report, 1863). F113) 


Foundation Stone to Fix Ridlens. 


—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. per 
cube foot. Cost of carriage to any locality supplied on orn. ~ 
Apply to RAND to RANDELL and SAUNDERS, » Corsham, Wilt ts. (E ‘861) 


1 ‘he Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: 0; 

Manufacturers of every description of Railway pene a — : 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles ; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c.; Iron Roofing, Girders, Turntables, Water Columns, Water arr 
Pumps, Travelling and Fixed Cranes, Switches, and me &c. & 

London Office—27, GREAT GEORGE STREET, 8.W. 
h etropolitan Railway Carriage and 

WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors. Railway Carriages and Wagons of 
every description supplied either for casn or deferred payments, and 


Railway Wagons to be Let on Hire.—For terms Ee particulars apply to 
wae Works, Birmingham; London Agency, 8, jAdam-street, — 
“ E189 


McHattie, Forsyth, and Miller,|¢ 


MILE END, GLASGOW, are now making, in their IMPROVED 
MALLEABLE IRON (OR STEEL) CASTINGS, all kinds of Locomotive, 
Marine, and other Engine work, in castings weighing up to two tons each. 

Amongst very numerous applications lately made of their metal, which 
have proved most successful, are Hydraulic Cylinders up to 2Win. inside 
diameter, Reversing and Expansive Gearing, Pinions for Iron Rolling 
Mills, Shells for Rolls for producing the “ Fullard finish.” All kinds of 
wheels and pinions, from the smallest class up to two tons weight. 
Tools for Collier’s Patent Nut Machines, Steam Hammer Blocks and 
Faces, &. &. &c. 

S list of a great variety of articles made by them will be sent on appli- 
cation. 

London office for collecting and forwarding patterns, &c., 27, Tavistock- 
street, Covent-garden, W.C. 

Glasgow, 2nd September, 1863. (E1751) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 
Valves. 
Washers, 









































“ 2076) 











Hose Pipes, Delivery and Suction. 
Driving Belts or Mill Bands, 


Railway Buffers. Engine 
And all other ” india Rubber articles in use by engineers and others. To 
— the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 


on, E. C. 
NB. Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sadia-Rubber, up to 6 ft. in. diameter. in any thickness. (621) 


()tmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATTERNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
, Girders, Turn Traversers, Cranes, Water Columns, Pumps, 
¢ and other Presses, &c. &c, (E429) 








should obtain their *° Handbook for 1 »” gratis, on appli- 
cation or by le letter. (8932) 


[=ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent nated, 
62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage camps. (931) 


]»ventors Assisted—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Foreign PATENT AGENTS and ENGINEERS of 
twenty years’ experience, 34, South Holborn, W.C. 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis. (F85)_ 


Patent Office, 53, Chancery-lane. — 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, to offer his services 
to INVENTORS requiring assistance in preparing fe tee and Specifi- 
cations, and in patenting and carrying out ti Circu- 
lar of information and plate of Mechanical Motion = ‘ou Applicable gs 




















Paten ts and. ‘Registrations. — 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F120) 


Patents. —Mr. Vaughan, Member 


of the Society of Arts, British ! a Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6to 8 guineas. A ‘‘ Guide to Inventors” free by post. (F80 


T° Inventors —The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents issued gratis. 

(B610) R. MARSDEN LATHAM, Sec. 


REMOVED TO LARGER PREMISES. 


Suttell, Mathematical Instrument 


MAKER, 11, Bridge-street. opr Ww r Hall, S.W. 
Cases of Drawing Instruments, 8s 6d. to 12s. 6d. ; Anchthonna? Pocket Sets, 
= to 36s. ; Engineers’ ditto, finest finished, improved Needle sockets, 3i)s. 

65s. Second-hand instruments, if required, at reduced prices. 
STANDARD MEASURES of all nations, Chains, &c.—Orders forwarded 
on London reference London reference or remittance. Price I List free. (P55) 

















Mathematical Instruments of 
highest quality of workmanship and finish. Theodolite, Levels, 
Mining Dials, &c. 
Prize Medal at the International Exhibition. 
STANLEY, 3, Great Turnstile, Holborn, London, 


Machinery, Home and Export, for 


MINES, RATLWAYS, WATER and GASWORKS, AGRICUL- 

TURE and MANUF ACTURE. Also, Pipes, Tubes, and General Ironwork. 

N.B.—S. HOLMAN represents Houses, having every facility for heavy) 
orders.—Cffice, 18, Cannon-street, London, E.C. 

Illustrated Catalogues tree, on stating requirements. (D182) 


ry for Sale.-—Portable, Sta- 


Machinery 

TIONARY, and DONKEY ENGINES, multitubular, Cornish, and 
egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 
and screw presses, punching and shearing machines, mortar mills, saw 
frames and , bone mills, edge runners, hydro-extractors, mill- 
bands, fly-wheels, shafting and riggers, &c. &c.—T. TAYLOR, 41, White- 
street, Borough.—N.B. Machinery purchased for cash. (F102) 


Wire Ropes of Every Description. 


—Strand me Fencing, Railway Signals, Wire Sash Cords, Copper 
Lightning Conductor-, Submarine Electric Cables, and Telegraph Stores, 
&.—JAMES STEPHENSON and Co., Millwall, London, E. F130) 


Wire Ropes for Mining, Railway, 


and eens PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &. F rexible Steel and Iron Wire 
Ropes, specially adap’ to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 


Frost and | Co., | Manufacturers of 


T. solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith work 
for engineers, millwrights, &e. Broken counk axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
— in the United Kingdom.—CANAL-STREET IRONWORKS 
(D1943) 


Fk ox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street-—W. G. Wuurts, 
Agent. (E1172) 


SPecifications priced for Lap-welded 
Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 

Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas. 
LAMBERT BROTHERS, WALSALL. (F 28) 


Permanent Way. —For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &., apply to Mr. F. WISE, C.E., 22, — 
(3987) 


aon, Adelphi, W.C. 
Brass and Copper Tubes.—Muntz’s 


PATENT SOLID woh ~e pees ¢ and COPPER TUBES, now 
extensively used on the princi and Foreign Railways, and for 
— tort by Goverment aid the | lectins Steams Fecbes Com- 

ura the tubes,—Address, 
EORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


‘The only engine-divided box and ivory scales to be had. 
List free by post.—WM. F. 
w.c. (F115) 


























Te Contractors.—Sissonsand White's 8 
pil 


PATENT STEAM PILE = the oy perfect and economical 


—— to which been applied. ‘ esen and testi- 


mon on application Sisto terri Hu 
Exact rom a report of pat o wing, read before the Society of 

Civil Engineers, by Bryant, of the Westminster Bridge Works, 

December 5th, 1859 :— 

Pile driving’ by steam power was next treated of, the author describing 
some of the most principal machines which have been, inven preferring 
Sissons and White's as being the most economical Y usstal 

(E7138 





CORRUGATED IRON WORKS, 
Established 1829. 


All kinds of Iron Roofing, Buildings, 


anuan” Geaae Stores, Houses, Churches, Schools, &c., for home or 

exportation. Manufacturer of Hot-water A tus for Horticultural and 

other buildings.—App Ang to ri 2 GRIFFITH (late RICHARD WALKER), 
Grange-road, Rermon 8.E. (Bis4 


RAILWAY CHAIRS. 
Railway Companies, Engineers, and 


Contractors are res) ully informed that tie Advertiser is enabled, 
by his NEW AND IMPROVED PROCESS OF CHAIR-MAKING, to 
execute Orders for Chairs in a superior manner, with the greatest 
de>patch, and at unusually low prices. 
kK very description of Iron and Brass Castings mad. promptly to order, 


, G BVANS, 
EMLYN FOUNDRY, NEWPORT, 


W. WALKER, 
ENGINEER ann TOOL-MAKER, 
29, LOWER KING STREET, MANCHESTER, 


Has ready for immediate delivery the following Arst-class tools :— 

Planing machines, self-acting in all cuts—one to plane 12ft. by 3}ft. by 
Sft.; one 74hft. by 29ft. by 2git.; one 4}ft. by Qpft. by Qpft.. BSelf-acting 
slide and screw-cutting Lathes—one 10}in., geared centres, on bed 20°. 4in, 
long, with gap ; one 6in. ditto, on bed 6ft. long; self- -acting slide and sur- 
facing Lathes—one 9in., geared centres, on 15ft. bed ; one ditto Bin. ditto 
ditto, on 15ft. bed. 

Strong geared boring and drilling machines—one 2lin. centres, with com- 
pound table, and l4in. feed ; one ditto ditto, with 12in. centres, and 14in. 
feed ; one single-speed drilling machine, 12in. centres, Tin, self-acting feed. 
Hand Lathes, Punching and Shearing Machines, Bench Drilling Machines, 
Slide-rests, &c., of various sizes. (E1495) 


Prize Medal, International Exhibition, 1862. 
GRIFFITHS’ 


IMPROVED PATENT SCREW PROPELLER 


(No. 319—1858, and No. 1618—1862), 
THE ADVANTAGES OF WHICH ARE UNIVERSALLY KNUWN 
AND ACKNOWLEDGED. 


Every information may be obtained on application to ROBERT 
GRIFFITHS, 69, Mornington-read, London, or at the Patent Screw 
Propeller Manufactory, London Works, Smethwick, near Birmingham. 

(E96 





MON. 
(E1835) 








1) 


FRANCIS BERRY AND SONS, 
CALDERDALE IRONWORKS, 
SOWERBY BRIDG#, YORKSHIRE, 


MANUFACTURERS of ENGINEERS’ TOOLS, viz., Planing, Shaping 
Drilling, Slotting, and Screwing Machines. ‘Slide and Hand Lathes o: 
all descriptions to order. 

Also IRON SHIPBUILDERS’ and BOILER-MAKERS' TOOLS, viz., 
Eccentric and Lever Punching and Shearing Machines, Double or Single 
Horizontal Angle-iron Punching or Shearing Machines ; Steam or Hand 
Power Angle iron Bending Machines, Plate-bending Rollers, Portable 
and Wall-Drilling Machines, Lever Countersink Drilling Machines, 
Armour Piate Machinery, Hydraulic and other Presses. 

Also Shafting, Gearing, Pulleys, and Portable and Fixed Steam Engines, 
&c., ou the shortest notice. Prices and particulars sent on application. 

(E1753) 


Poae’s Tron and Steel Patent 


LICENSING COMPANY (LIMITED) beg respectfully to call the 
attention of Railway Companies and others to their ECONOMICAL 
PROCESS for STEELING the SURFACE of RAILS by CEMENTATION, 
by which their durability is largely increased. 

In addition to the many i jals from engineers already 
he C y have the pleasure to submit a copy of their most 
recent one, from JOHN FOWLER, Esq., ENGINERK OF THR METROPOLITAN 
Rariway. 
Offices, 7, Size-lane, London, E.C. 














[Copy of Testimonial.] 
METROPOLITAN RAILWAY. 
2, Queen-square-place, Westminster, 8. W., 
ay 18th, 1863. 

Dear Sir,— You know how reluctant I am to write certificates or testi- 
monials with reference to inventions or new combinations, except under 
peculiar circumstances, and when the evidence of success is undoubted. 

I was first induved to use your process for steeling the surface of Rails 
for the permanent way of railways on the recommendation of my frivnd, 
Mr. T. E. Harrison, in whose experience and judgment I have the greatest 
confidence. 

I have now used your plan for some time, and on the Metropolitan Rail- 
way of London it has received the most severe trial to which it can possibly 
be subjected, as the traffic is enormous, the engines heavy, and continually 
making stoppages with the breaks applied, 

The result has been most satisfactory, and the rails at this moment 
present the regular smooth steely surface which indicates duration of wear 
and tear without injury. 

I think it proper to add, as the result of my experience, that the success- 
ful application of your excellent plan requires a good, sound, honest quality 
of rail to — upon.—Yours very truly, 

Signed) JOHN FOWLER. 

Teaac Bows, =. Holmes Engine and Railway Works, 

Rotherham. (E1142) 


International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBER, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH, 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C. 


Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 
eo! , and Agricultural purposes, 

RMELEE'S PATENT INDIA-RUBBER MACHINE BELTING, now 
in = in most of the principal Factories in Great Britain, and which was 
employed by H.M. Commissioners of the Exhibition of 1862 upon all their 
engines in the Western Annexe, besides driving over fifty other machines 
belonging to Exhibitors. Its superiority | over all other Belting con- 
sists in its perfectly even surface, with sufficient elasticity to 
enable it to ** hug” the pulley, preventing slipping, and thus effectinga 
great saving of power. It will not stretch in damp or wet places, and, 
unlike leather, is not affected by exposure to the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. It can 
be made of any size or strength for Main Driving Bands, and at one-third 
the cost of leather. All Belts are stamped with the Company's name, and 


are warranted. 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not requite 
drying after use, never rots, always flexible, no loss of power by | ¥ 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine and Land Engines up to 6ft, in diameter, 

uae and SHEET RUBBER for ‘Steam, Water, Gas, and Air 


BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways 
DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing. no pulp. BREAST APRONS for Paper 

UBING | for conveying Acids and other Liquids, Gas, &c. 

CORE PISTON PACKING—INSERTION RUBBER GAS BAGS for 
Repairing Mains 
BILLIA RD and BAGATELLE STRIPS, RINGS, &. 

VULCANISED INDIA-KUBBE R moulded to any form. All the above 
are manufactured without the use it solvents, whereby the strength of the 
Rubber is retained permanently. 

INTERNATIONAL EXHIBITION 1862. 

Three Medals awarded for ‘ Practical Utility and Success, and Excellenco 
of Quality.” This Company are the only Manufacturers in Great Britain to 
whom Medals were awarded for Mechanical Rubber. (F68) 
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TUCK’S 


PATENT ELASTIC STEAM aaa 


Vuleanised India-Rubber Valves, Hose, Mill Bands, &c. 
J. H. TUCK and CO,, 35, Cannon escent EC. 


AVELI N Gs” 
PATENT TRACTION ENGINES. 


For Illustrated Catalogues, with full particulars, apply 
to the Manufacturers, 
AVELING ann PORTER 
_ ROCHESTER. (E1278) 


SMITHS PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 
Every description of Machinery and Repairs at Reasonable Prices. 
ARCHIBALD SMITH, 69, Princes Street, Leicester Equare, W. 
(F127) 





EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
bridges, Overhead Travelling Weighing Cranes and Crabs, Railway 
Weighing Turntables, &c. &, 


CRANES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 
for Steam or Hand Power, &c. Also, Turntables, Water Columns, Tanks, 
and Pumping Macninery, and General Railway Plant, manufactured by 


RICHARD KITCHIN, Engineer and Ironfouader, 
SCOTLAND BANK IRONWORKS, WARRINGTON. 


Cc. DE BERGUE AND CO. 
PATENT PUNGHING AND SHEARING MACHINES, 


RIVETTING MACHINES, AND RIVET-MAKING MACHINES, 
ALL N NEW AND IMPROVED PRINCIPLES, 
Note.—Particulars and Testi ials on Appli 

C. DE BERGUE and Co., Manufacturers of Wrought and Cast-Iron 


Bri and Girders, Wrought Iron Swivel Dock Bridges of all sizes 
Roofing, Iron Buildings, Water Wheels, Boilers, Water Tanks, Machine- 
made Rivets, &c 

Note.—Plans and Estimates on Application. 

C. DE BERGUE and CO., Patent Buffers and Draw Springs for Loce- 
motive Engines, Wagons, &c. Manufacturers of Pillar Cranes, Water 
Cranes, and other Railway Work. 

WORKS—STRANGEWAYS, MANCHESTER. 


LONDON OFFICE, 10, STRAND (near Charing-cross), W.C. 


: ; (E1318) 
ENGINEERS’ 





+i 





TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLAsGOW, 


Ax 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MARKERS OF 

SELF-ACTING, SCREW-CUTTING, AND 

RAILWAY WHEEL LATHES; 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 

PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES. 

SPECIA& TOOLS FOR ARMOUR PLATES FOR 
| FLOATING BATTERIES, &. 
PRIZE MEDAL, PARIS EXHIBITION, 1855. 
(bi748) 


NEWTON, CHAMBERS, & 00., 
THORNCLIFFE IRONWORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


GAS APPARATUS, RETORTS, 


GAS AND WATER PIPES, 


SLIDE AND HYDRAULIC VALVES, 


HOT WATER PIPES AND BOILERS, 


WROUGHT IRON STEAM BOILERS, 


WROUGUT AND CAST IRON GIRDERS, 
And a great variety of Castings and Wrought Ironwork, for Gas and 
Waterworks, Engineers, Ironmongers, and Plumbers, 


They beg especially to call the attention of Gas Engineers to their 
IMP ROV ED FOUR-WAY GAS VALVES, for Puritiers, suitable for 
4-in,  5-in. = 6-in. Sin.) O-in. = -10-in. —12-in. = connections. 
£12 £15 £21 LU8 £32 £45 £60 each. 
And larger sizes in proportion ; all proved, and warranted tight. 
_& 13 3¢ 50) 


TO IRONM ASTERS, ROAD CONTRACTORS, M ANU FACTURING 
CHEMISTS, EMERY GRINDERS, AND ALL WHOM IT May 
CUNCERN. 


BLAKE’S PATENT STONE BREAKER 


Is the most effi- 
cient Machine 
ever introduced 
for the crushing 
of hard naterial, 
such as Iron, 
Lead, or Copper 
Ore, Quartz, 


International Exhibition, 1862, 


ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENGINES, 


Royal Agricultural Society of England, 


CHESTER MEETING, 1858, FIRST PRIZE; WORCESTER, 1863, FIRST PRIZE. 
[ouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 

They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Condensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; ara 
i” completely ‘self contained, require no elaborate foundations, are unsur- 
passed for workmanship, ‘simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 


Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORES, READING. 
_ eas 




















HIGH AND LOW PRESSURE DIRECT-ACTION- 
CONDENSING STEAM ENCINE , 
WITH BALANCED WORKING PARTS.-NODEAD-CENTRE 
AMO ONE SLIDE VALVE AND THE SHORTEST STEAM 
-PASSACES TO BOTH CYLINDERS. 
CARRETT MARSHALL &C? 
; SUN FOUNDRY LEEDS. 
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The Prize Medal for General Good hema and Good Weakswahie 


has been awarded to C., M., and Co. for their Steam Engines.—An Engine as i, with cylinders 12} and 2lin. diameter, ready for immediate 
delivery. Also, | a Steam Boiler Fe ced Pump, 0 or r Stationary Fire Engine, forcing 10,000 gallons 150ft. high per hour i ina “continuous stream.” ” (E721) _ 








FIRST PRIZE STEAM FIRE ENGINES, 


INTERNATIONAL CONTEST, CRYSTAL PALACE, JULY, 1863. 


ADOPTED BY THE BRITISH GOVERNMENT. 


MANUFACTURED BY 


MERRYWEATHER AND SON, 
63, LONG ACRE, LONDON. 
PRIZE MEDALS, GREAT EXHIBITION, 1851; PARIS EXHIBITION, 1855; INTERNATIONAL EXHIBITION, 1862. 
STEAM AND HAND POWER FIRE ENGINES AND PUMPS FOR ALL PURPOSES, FIZE ESGAPES, HOSE, BUCKETS, FiRE-COCKS, & 


These Steam Fire Engines are suitable for the service of Cities, Towns, 
Fire Brigades, Manufactories, Railway Stations, Docks, &c. They raise 
steam from cold water toa working pre-sure in eight minutes from the 
time of lighting the fire and during travelling. The Boilers are of a most 
durable and perfect kind. The pumps will work foul water, and are proof 
against injury by frost, with piston self-lubricating. The working 
parts are few, there are no cranks, fly-wheels, or dead centres, so that the 
engine can be driven at any speed, slow or fast, as required. There is no 
lateral strain upon any of the working portions. The engines and pumps 
are mounted on strong wrought iron frames, and are adapted for travelling 
over rough roads without sustaining injury. They are made with single er 
double cylinders, and have coal bunkers, hose boxes, and means for carry- 
ing all implements and men to ride. 





The Prize Engine “‘Sutherland ” discharges from 800 to 1,000 gallons per 
minute to a height of 200 feet. Weight, 57 ewt. 


The small engine discharges 250 g:llons toa height of 160 feet. 
3) cwt. 

MERRYWEATHE®? AND SON are prepared to supply 
their PATENT STEAM FIRE ENGINES, of all weights 
and powers, on the same principle as the First Prize 
Engine “SUTHERLAND.” (E1401) 


BROWN AND MAY’S 
NEW TRACTION ENGINE, 


Which is Mounted on Springs, and suited to all the requirements of the ‘‘ Locomotive Act,” 1861. 


As Exhibited at the Royal Agricultural Society’s Show at Worcester. 
LONDON AGENT—S. HOLMAN, 18, CANNON STREET, E.C. 


Weight, 

















Emery, Fiint, &c. 
ac. 


any other ma- 
chine, and, with 
less power, will 
reduce the mate- 
rial to any size, 
, from 2hin. to gin. 
Several of the 
principal firms in 
this country have 
adopted it, and find a great saving in its use. As the material broken by 
this Machine packs better, it is specially adapted for preparing Ballast for 
Railroad purposes, and is fast superseding all other modes of breaking. 
For —— and durability it is unequalled. 

For Circulars and Testimonials apply to 


H. RB. MARSDEN, Maker, 


SOHO FOUNDRY, MEADOW LANE, LEEDS. 





(E1378) 


It takes in | 
pieces larger than | 





=< LANGTON Sc MANCH® 


IMPROVED ? JAD LOCOMOTIVE OR TRACTION ENGINE.% 


Price, £380. 
(E1403) 





BROWN AND MAY’S 


The 8-HORSE ENGINE will draw 15 tons up 1 in 19 at +s miles an hour; or 25 tons on the level at four miles an hour. 
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OF ENGINEERS. 
Oct. 5th, 1863. 
R. M. Curtsrie, in the Chair. 
STEAM FIRE ENGINES. 
By W. Roserts. + 

Iv bringing the subject of steam fire engines before the Society 
of Engineers, I feel that it is quite unnecessary to enlarge upon the 
saving that must accrue from the use of steam, as compared with 
hand worked, as they are usually denominated, manual engines, but 
will briefly state that from carefully conducted experiments with 
two engines having pumps identical in every respect, one being 
fitted to a manual and the other to a steam engine, the work done 
by thesteamer, with a consumption of 2} cwt. of coal, or say 2s. 6d., 
was from six to seven times as much as done for 30s. by the 
manual. 

From the best information we can obtain, it appears that the 
honour of constructing the first steam fire engine is due to Mr. John 
Braithwaite, who constructed one of about 10-horse power in 1829. 
I much regret not being able to get full particulars of it, but from 
the account of it in the Mechanics’ Magazine of February 13th, 
1830, it appears to have been capable of throwing 90 tons 
of water per hour, through one large or four small jets. Shortly 
after this Messrs. Braithwaite constructed another but smaller steam 
fire engine. The account of it as given in the same number 
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ment. The expenditure of fuel to produce these wonderful effects 
was only about three bushels, during the whole five hours, and the 
help of two men only being sufficient to keep the steam up and 
superirtend the working of the engine. 

The following is the description of the engine:—In all that 
regards the generation and application of the steam, the same con- 
trivances are adopted in this engine as in “ The Novelty ;” but there 
is a difference in the form of some of the parts and in the general 
arrangement. 

The furnace and boiler K, are exactly the same as those of “ The 
Novelty,” but of less power. The hot air pipe, instead of being 
vertical, has received a serpentine form B, which adds much to the 
appearance of the engine in point of elegance and compactness. 

his pipe has also been made to turn on a swivel, so that the 
engineer or driver of the carriage can turn the mouth of it in any 
direction which he finds most convenient. The blowing a tus 
is here placed in front under the driving box, and is work the 
tappet lever C. The cylinders M, are placed horizontally, and the 
steam piston is connected with the water pump (E) plunger by one 
rod working through the two stuffing-boxes, so as to form its own 
parallel motion. A crosshead attached to the piston rod, sliding on 
the frame which supports the two cylinders, works the tappet 
lever C, connecting with the slide D, the feed pump F, and the 
blowing apparatus. The feed pump and blowing apparatus have 
also separate appendages for working them by hand occasionally, 
and provision has been further made for regulating the stroke of 
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BRAITHWAITE AND ERICSSON’S ENGINE, 1829. 


directly with the water main. On the end of its suction pipe is a 
common perforated rose, and it may lie in any part of the water 
way, with the suctions of other fire engines, and take its supply 
from the same source. It worked with one jet only at the late fire, 
but is constructed to operate with one or two jets, as occasion may 
require. The total weight of the machine, with its complement 
of fuel and water, is incredibly small, not more than 45 cwt. 

In 1832 Mr. Braithwaite constructed a third steam fire engine, 
called the “Comet,” for the Prussian Government. The boiler was 
constructed on the same plan as the “ Novelty’s,” except that com- 
bustion was promoted by an exhauster instead of a blower. The 
steam cylinders, two in number, were 12in. diameter with a 14in. 
— and two water cylinders, 10}in. diameter, also 14in. 
stroke. 

The steam from the eduction pi through two coils of 
tubing laid in the feed water tank Fe raising the temperature 
of the feed water. 

The steam was got up to 70 1b. per inch in twenty minutes; and, 
with a 1}-in. jet, the water was ejected to a height of from 115ft. 
to 120ft., the engine making eighteen double strokes per minute. 

e weight of this engine was about four tons, and the consump- 
tion of coke about three bushels per hour ; aud I was informed a 
few months back, by a gentleman who had recently returned from 
Berlin, that it was still in existence, although it was now employed 
-7— the water from a mine. 
Ithough Messrs. Braithwaite brilt two more engines they did 
not succeed in getting them generall 


” 


introduced ; and we are not 
able to trace any more steam fire engines in England for upwards of 
twenty years. 

In the meantime a Captain Ericsson, a Swede -by birth, and who 
had been for some time with Messrs. Braithwaite, went to America, 
and evidently remembered what he had seen in this country; for, 
upon the Mechanics’ Institute of New York, in 1849, offering a gold 
medal for the best plan of a steam fire engine, he obtained the 


prize. 

The boiler of this engine was of the ordinary locomotive type, and 
contained twenty-seven tubes 1jin. diameter, and a blowing appa- 
ratus was used to fan the fire, very similar to Braithwaite’s first 
engines. The arrangement of the steam and water cylinders was 
also very similar to Braithwaite’s. 

About the same time Mr. Paul R. Hodge built an engine for an 
association in New York, in which the steam power was used as an 
auxiliary to propel it. 

About 1850 Mr. A. B. Latta, of Cincinnatti, constructed an engine 
similar to the above, but weighing from ten to twelve tons. The 
principal peculiarity of Latta’s engines are the boilers ; these consist 
of a rectangular fire-box, open at bottom, and having a light iron 
top. In this fire-box, immediately over the fire, are sections of 
tubes, all connected to a pipe at the bottom, and coming into the to 
of the fire-box. This pipe is connected to a circulating pump, whic 
pump is also connected to the bottom of the fire-box. Uyon light- 
ing the fire with but a small quantity of water in the fire-box the 
tubes quickly become hot. The circulating pump is then started 
by hand. The water being drawn from the lower part of the fire-box, 
is forced into the hot tubes, and steam is thereby quickly formed. 
Indeed it is stated that sufficient steam is got to start the engine in 
from three to six minutes, but from the experience I have had with 
one, I think they must mean the donkey engine that works the cir- 
culating pump. he I never yet have had steam to work the main 
engine under fifteen to twenty minutes. 

From this time the steam fire engine made very rapid progress in 
America ; fire companies were formed, and these, being taken under 
the protection of the state, having certain privileges granted them, 
a spirit of emulation soon sprang up amongst them; each became 
anxious to have the best engine at any cost, and, as a natural conse- 
quence, some of the most eminent engineers found it worth their 
while to take the matter in hand, and the result was that our cousins 
across the water had some very excellent steam engines whose puff, 
puff, could be heard at their fires, whilst we, with our old-fashioned 
notions, could only hear the old bump, bump, relieved now and 
again with the cry of “beer, oh!” 

As we shall have to make a closer acquaintance with some of the 
best of the American engines presently, we will now return home 
and see what has been done here, and, as usual where public bodies 
or Governmental departments are concerned, this was absolutely 
next to nothing. 

Up to 1852 the most powerful engines in London were two float- 
ing engines, each having two 9-in. water cylinders (single-acting) 
on each side the boat; but in that year (1852) the authorities ap 

to have discovered that it was rather expensive to work these 
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SHAND'S ENGINE, 1858. 


of the magazine says: — “ Shortly after the conflagration 
broke out, to which the Argyle Rooms fell a prey on Friday 
last, a new fire engiue worked by steam, on the same principle as 
the “Novelty” steam carriage, and manufactured by the same 
Ingenious and enterprising engineer, made its appearance on the 
Scene, under the direction of Mr. Alfred Braithwaite, and earned for 
itself universal admiration, by the powerful services which it 
rendered on the occasion.” 

It was worked incessantly for nearly five hours; discharged 
upon the burning pile and po Mana buildings from thirty to forty 
tons of water per hour, and sent its jet of water completely ovir 
the dome of the building, a height of at least eighty feet. 

Several gentlemen who were present at the fire have assured us 
that they distinctly saw the water ejected from Mr. Braithwaite’s 
engine quite over the dome, and one of the same individuals pre- 
Viously witnessed a private trial of the engine when it threw the 
water over a pole 90ft. high, erected for the purpose of the experi- 








the former, according to the work of theengine. P is the mercurial 
gauge, R the safety valve, S the feed box to the furnace, and T 
the eduction or waste steam pipe. A box O serves to hold the coke 
or other fuel, and as a platform for the assistant eugineer. 

The steam cylinder is 7in. in diameter; the length of the stroke 
of the piston 16in.; the number of strokes per minute from 35 to 
45 ; the power barely 6-horse. ‘ 

We come now to the parts of ‘this apparatus peculiar to it as a fire 
engine. The globe or sphere A is the air vessel ; the water pump E is 
64in. in diameter ; the oblique pipe G, G, is one of the suction pipes. 
The action of the water pump, being double these suction pi 
either connect with the tank H, or in the common way at J. The 
object of having the tank H is to enable other engines to supply 
this one with water in situations—such as narrow streets and alleys 
—where a supply of water close at hand cannot be obtained. But 


mach nes by hand; one of the floats was, therefore, placed in the 


| hands : f Messrs. Shand and Mason; the hand levers were removed, 
| boilers were put in, and a steam cylinder erected over each water 
| cylinder, the connecting rods having slotted cross-heads; in these 
| cross-heads crank shafts are placed, the cranks being opposite cach 
; other. 


On one end is a fly-wheel, having a ratchet on one side to 
get a lever to work to pinch it over the centre occasionally. The 
steam cylinders are double-acting, and as the pumps are single- 
acting, the one cylinder upon its up-stroke assists the other through 
the crank shaft. 

At the same time arrangements were made to carry the water aft 
to propel the boat upon the reaction principle, but this is a mise- 


rable failure, as it will scarcely give the boat steerage way. 


The saving effected in working this float was, however, so satis- 
factory that, two years later, the committee decided to have a boat 
built and fitted expressly as a steam fire engine. 

Having heard many disparaging accounts of the first floating 
steam fire engine, I will take this opportunity of saying that I have 
seen it at work several times, and seen it do very good work indeed, 


| and, considering that it was only converting a hand into a steam- 


worked engine, I consider it was as successful as could be expected, 
always excepting the propelling. 

The second—or, as it is styled, the upper float—was built by 
Mare and Co., of Blackwall, the length being 130/t. 

The engines, pumps, &c., were made by Shand and Mason, the 
steam cylinder being l4in. diameter, with an 18 in. stroke, the 
pumps (double-acting) being 10in. diameter. 

The engines are placed horizontally one on each side the vessel, 
and a large Appold pump is placed in midships to propel the boat 
upon the reaction principle. The evgines are arranged so that they 


| can be readily thrown off the pumps when wanted for propulsion, 


but, by what we must suppose an oversight, only one could be 
thrown out of gear at the same time with the propelling pump ; 
thus a considerable amount of power was lost, but even in this state 
it was capable of working four — jets at one and the same time. 
At the great fire in Tooley-street it worked nearly 400 hours. 

The engines are nominally of 80-horse power, but are frequently 
worked up to double that power. 

During the present year some alterations have been made in the 
mode of propelling the boat, the outlets have been brought above 
the water's edge, and arranged a upon the Ruthven plan, 
and although a decided improvement, the boat is still very very 
slow for the amount of power consumed. 

While upon the subject of floating fire engines I would state 
that about this time the East and West India Dock Company had 
their steam tug Dragon fitted with a large Downton pump, to be 
worked by the boat's engines. This isa very effective engine, 
delivering a 1} jet to a dis.ance of 160ft. to 18vft. 

in 1860 Messrs. Merryweather and Sons constructed from the 
designs of Mr. Edward Field, a member of this society, an engine 
for the Tyne docks. The performance of this engine, J believe, was 
very satisfactory. 

About the same we I fitted pad the East -_ West —y os 
Company, on board their tug Lucy, a paie of m tent dou 
a rhe pumps (of the same construction as het have the 
honour of supplying for the use of her Majesty’s Navy) each pump 
bad two cylinders of 11}in. diameter X 12in. stroke ; the collective 
discharge being equal toa column of water 11l}in. diameter X Sift. 





it must not be supposed from this that there is any necessity for 


high, or thirty gallons at each stroke; these are the largest fire 


placing this engine in a particular situation, in order to connect it | engine pumps I know of, they have once been used at a fire, and 
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then they worked so satisfactorily that I was informed by the chair- 
man of the company that they had paid for themselves. 

We will now return to the subject of land steam fire engines. 

In May, 1856, the late Superintendant of the London Fire 
Brigade read a paper at the Society of Arts, and during the discus- 
sion that followed, Mr. Braithwaite, smarting no doubt from the 
treatment he had experienced, roundly charged the Fire Insurance 
offices with not being anxious that fires should be extinguished. 

The answer of Mr. Braidwood, I think, goes far to show the 
reason why steam fire-engines were not brought in public use 
earlier. He said “he could also state, that the subject of steam 
fire-engines had been seriously considered, but if the fire offices were 
disposed to incur the expense or cost which six or eight of these 
engines would involve, there was not at the present time an adequate 
supply of water from the mains to work any number of them at a 
fire. There was scarcely a sufficient supply for ten or twelve of 
the ordinary engines now in use; therefore steam fire engines, 
admitting their great efficiency, were out of the question until a 
larger supp!y of water could be obtained. If he might compare 
large matters with snall he would compare the steam engine to a 
battering train, most efficient when well placed and served, but slow 
of movement, and requiring large supplies. 

“The common fire engine, well constructed, and not too heavy, 
might be likened to field artillery, which, from its power, but es- 
pecially from the rapidity of its movements, was invaluable. 

“ To carry out the simile, hand pumps might be supposed to take 
the place of musketry, which might be used when and where it was 
desired; from a washbhand basin, if necessary. 

“ With regard to the water supply bis impression was that, when 
they came to have an adequate supply for steam fire engines, a 
higher pressure would be given, so tbat they could work from the 
main without requiring the steam fire engine.” (See “ Journal of the 
Society of Arts,’ May 23, 1856, p. 459.) 

Shortly after this, in a conversation I had with Mr. Braidwood, 1 
offered to construct a steam fire engine, to be drawn by two horses; 
and subsequently discussed with him the details of boiler and engine ; 
but he would not hear of it. In fact, when I constructed my engine 
“ True Blue,” and offered it to him for twelve months, he told me a 
large engine like that was worse than useless, as, if they wanted to 
deliver 180 gallons from one jet, they had only to marry two ordi- 
nary engines to one branch pipe. He lived long enough to acknow- 
ledge that it was not worse than useless, and to see it do good work 
repeatedly ; also to pen the following sentence:—* That at large 
fires beyond the reach of the steam floating engine, the land steam 
fire engine has been of great service. It is not only the large 
quantity of water it throws, but the height and distance to which it 
is thrown, that makes it so valuable; at the same time it can be 
worked as gently as an ordinary engine.” 

In 1858 Mr. James Shand obtained letters patent for a steam fire 
engine, and was constructed in that year, and publicly tried at the 
Grand Surrey Canal, Camberwell, on the 14th October of that year. 

In 1860 Messrs. Shand and Mason constructed an engine which 
was used by the London Fire Brigade for some months, and is the 
one referred to by Mr. Braidwood in his report previously referred 
to. This engine worked for something under twelve months, and 
was then withdrawn, and I believe its last public performance was 
at the great fire in Tooley-street. In his specification describing it 
he says, “ According to this invention the steam cylinder which 
actuates the pump is inverted, and situate over the air-vessel of the 
pump, which is made double-acting, one barrel being placed above 
the other, and a double or two-throw crank is placed between them. 
One or both of the pistons or plungers of the pump is fitted with a 
valve, and the piston-rod of the steam cylinder is connected directly 
with the piston of the upper pump-barrel, which latter serves as a 

uide to the piston-rod of the steam cylinder. A connecting-rod 

rom the upper pump piston connects it with the crank, while a 
second connecting-rod connects the piston of the lower pump barrel 
with its throw of the crank. The slide valve of the steam cylinder 
is worked from eccentrics on the crank-shaft outside the pumps, and 
the lower pump barrel is enclosed in a suction air vessel, fitted with 
a separate valve, if necessary. A fly-wheel on the crank shaft and a 
feed pump are placed near the boiler. The whole is supported on 
a carriagé, consisting of a suitable framing running on travelling 
wheels, and furnished with springs and locking carriage. In the 
centre of the hind axle is placed an upright boiler, the steam pump 
being situate vertically between the front aud hind axles, and 
behind the driver’s seat. Beneath the seat is placed the hose-reel or 
a box for containing the hose and implements.” 

This diagram* represents a side elevation of the steam fire engine, 
with the pumps and details connected therewith, shown in 
section, for the purpose of more clearly illustrating their con- 
struction and arrangement. A is the main framing of the 
engine, composed of wood and wrought iron combined, and support- 
ing a vertical, tubular, or other suitably formed boiler B. ‘This 
frame is suspended on suitable bearing springs C on the hind axle D, 
which is made to surround, but without being in actual contact with, 
the lower portion of the boiler, suitable arms projecting from each 
side of this annular part of the axle serving to carry the large hind 
wheels E. F is a wrought iron fore-locking carriage, furnished 
with bearing springs C', wheels E', and pole or shaft G for horses ; 
above this front portion of the framing is fixed the driver's seat H 
and footboard I, a box K beneath the seat serving to contain the 
hose and implements ; or, if preferred, a hose reel. The suction 
pipes are carried on each side of the framing. The combined steam 
and fire engine is fixed to the framing A between the front and hind 
axles in such a position as to admit of the front wheels locking round 
freely on acevtre. ‘The steam cylinder L is cast in one piece with, 
or is bolted on to, the top of the air vessel M in an iuverted position, 
and the piston rod after passing downwards through the double 
stuffing box N has keyed or otherwise secured on to it the piston O of 
the upper pump P, the barrel of which is placed immediately beneath 
the steam cylinders ; the piston O and pump P thus serve as effectual 
guides to the piston rod of the steam cylinder. Aconnecting rod Q, 
jointed to the under side of the pump piston O, connects that piston and 
the piston rod of the steam cylinder with thecrank R on the engine 
shaft 8, fitted with a fly-wheel at'T. This shaft works fluid-tight ty 
the aid of the stufling-boxes ¢, ¢, in the casing c. ‘The iower pump 
piston or bucket U, working in the barrel V, is connected by the 
rod W, with the crank at K', set diametrically oppos'te to the 
crank Rof the upper pump and cylinder, by which means the two 
pumps will be kept in constant or continuous action, The slide 
valves of the engine are worked from an eccentric at X ; another 
eccentric, not shown in the drawing, serving to work tae boiler 
feed pump; another feed pump to be worked by hand being also 
rovided. Steam is admitted to the steam cylinder from the boiler 
y the steam pipe Y, and when the pumps are thereby set simul- 
taneously to work, water is drawn in by means of ordinary flexible 
suction pipes through one cf two inlets Z (one of which only is 
shown in the drawing, the other one being cut away) into the 
suction air vessel a, into the lower pump barrel, through the 
valve 4, in the piston or bucket thereof into the air-tight casing ¢, 
and into the upper pump barrel, the piston of which forces it 
through a valve or valves d into the air vessel M, and thence 
through the outlet e in the bottom of the air vessel into the hose 
pipe. In order that the water may be allowed to flow in one direc- 
tion only, through the pumps, in place of being driven back through 
the valve d by the descent of the upper pump piston O, this latter 
piston may be furnished with a valve or valves similar to those in 
the lower piston U, and the valve d dispensed with, by which 
arrangement the water will be lifted in one unvarying direction 
into the air vessel. 

The crank may be readily got at for repairs by simply removing 
the side cover fof the casing c. ‘The boiler B is supported on the 
framip A by short arms or girders g, g (shown in dotted lines) 
rivetted to the boiler sides and let into the framing on the inner 
sides, and a bracket piece A is also rivetted to the boiler on each 
side, which rests upon the top edge of the framing ; i is a foot board 
for the stoker to stand upon, the boiler being stoked from the back 


* See preceding page. 


| end of the engine. A suitable damper is provided at j for the pur- 
pose of regulating the draught. 

The next steam fire engine supplied by Messrs. Shand and Mason 
for the use of the London Fire Brigade is now stationed at Tooley- 
street, and was supplied in April, 1861. This is very similar in its 
general arrangement to Braithwaite’s, except that it has a slotted 
crosshead and fly-wheel, with an eccentric to work the slide instead 
of the tappet; not having been able to obtain particulars of this 
engiue from Messrs. Shand, I have taken the following description 
from the report of Mr. Lewis M. Becker to F. Hodges, Esq., at 
whose place this engine was tried, the dimensions, &c., of several 
other engines have also been obtained from this source. 


“Steam Frre Enos constructed for, and now in use by the 
London Fire Engine Establishment, Shand and Mason, inventors 
and manufacturers, 75, Upper Ground-street, Blackfriars (late of 
245, Blackfriars-road), London. 

“The engine ‘No. 5’ (Tooley-street Station, London Fire Engine 

Establishment) and the Engine ‘No. 10’ (Wellclose-square Station, 

London Fire Engine Establishment) are similarin construction though 

varied in outward form. They are fitted with high wheels and 

boxes to contain hose and implements, upon which the firemen ride ; 
on the rods at the sides the suction hoses are suspended. The fol- 
lowing description will serve for both engines. 

“The extreme outside dimensions are:—Length, 15ft.; width, 
6ft. 5in.; height, 9ft. without chimney. ‘The total weight, as made 
up for running, including coke in bunkers, is 2 tons 14 cwt. 51 1b. ; 
the weight of water in boiler is 3 cwt. 64 1b. extra. ‘These engines, 
similar to the manual manufactured by this firm, can draw water 
from the cistern which forms a part of the engine. 

“ The single steam cylinder is 8}in. in diameter, the piston rod of 
which is fixed to the piston of a double-acting pump 7in. in dia- 
meter—both pistons necessarily having the same stroke, which is 
9in. The pump is composed of gun-metal and copper, the valves 
being india-rubber, as used in the steam floating fire engines of the 
London Fire Engine Establishment. The whole of the machinery 
is of a very simple construction, and is not liable to be affected by 
rapid transit over rough roads, 

“The boiler is of the upright tubular constrvction, affording 
means for superheating the steam; it contains 199 brass tubes, each 
of 1}in. outside diameter and 1din. in length. ‘The fire-box is com- 
posed of copper, and is 3ft. 4in. in diameter. This boiler is, in fact, 
the one used in the engine last described 

“ No. 5 Engine —Steam was raised from cold water to a pressure 
of 30 Ib. in 124 minutes; 40 1b. in 13 minutes ; 50 1b. ia 14 minutes ; 
60 1b. in 14} minutes, and 701b. in 15 minutes. The engine was 
then set to work through 210ft. of hose, a jet of 1jin. diameter being 
used, and a vertical height of 160ft. was reached. A con-iderable 
breeze was blowing. With the same jet pipe and length of hose a 
horizontal distance of 202ft. was reached. Ths engine was con- 
tinuously worked with the greatest smoothness and_ regularity 
for two hours, drawing and delivering 44v gallons of water per 
minute, 

“ No. 10 Engine.—At the trial of April 16th tne following results 
were obtained:—Steam was raised from cold water to a pressure of 
60 1b. in 144 minutes. The steam gauge moved in 6 minutes from 
lighting the fire, and 10 1b. of steam was raised in 10} minuies. A 
jet of iin. diameter was thrown a height of 174i (34ft. over 
chimney), working under steam pressure of 120 |b., and of water 
pressure 1401b. A {-in. jet was thrown horizontally a distance of 
187ft.; with an inch jet, 196ft.; and with an l}-in. jet 190ft. A 
tank, capable of containing 448 gallons, was filled with twe 
deliveries, each of lin. in diameter, in 1 minute 15 seconds; on this 
trial being repeated the same results were obtained. The average 
pressure of steam was 120 Ib, and the water pressure 140 1b. A 
strong wind was blowing the whole of the time. 

“The next engine was supplied in April, 1862, the No. 10 just 
referred to. 

“In 1861 Messrs. Merryweather constructed a steam fire engine, 
which they called the ‘ Deluge,’ of which the following descrip- 
tion is, I believe, their own. 


“ Tue Detvaz, Merryweather and Son, and FE. Field C.E., inventors 
and manufacturers, 63, Long Acre, London. 

“This engine, mounted on a strong wrought iron frame, is, with 
hose, coals, water, &c., 3} tons weight. The boiler is made of steel 
plate; a large heating surface is obfained by a quantity of vertical 
tubes, and the upper part of the boiler or steam chest is fitted with 
strong wrought iron tubes for carrying off the smoke and creating a 
draught, which act as strong stays; the outer water-jacket is also 
well and frequently stayed, so that altogether it is very secure for 
high-pressures. ‘The internal arrangement of the boiler is such 
that a perfect circulation of water is carried on, and no deposit 
| remains in the tubes, as the rapid circulation throws any foreign 
| matter over into the outer jacket. As the copper tubes are not fixed 
at their lower ends, and the upper tubes are of iron, no unequal 
expansion or contraction of metals, take place, and leakages are 
avoided. The boiler is fitted with every requisite for its safe work- 
ing, viz., two safety valves, gauge-cocks, gauge-glass, pressure- 
gaur, blow-off cocks, &c. It is fed by a Giffard’s Injector, which 
feeds itself from a tank that ig self-supplied from the pump; the 
boiler can also be fed from the main pump if required. It is felted 
(to prevent loss of heat by radiation), and covered with sheet iron 
and brass bands. Steamy is taken from four points, and supplied 
direct through the valve-chest into the cylinder, passing in its 
way under the cylinder. This class of boiler does not prime. 

“The steam cylinder is 9in. in diameter, with l5in. stroke of 
piston; no fly-wheel is used, and, by the valve arrangement, a 
uniform speed of piston throughout its stroke is produced, which has 
great effect in working the pump, as an unusually steady column of 
water is obtained, and the engine can be started at any point by 
opening the steam-valve; and by this arrangement the engine can 
be made to run at any required speed, from 1 or 2 up to 150 or 160 
doubla strokes per minute. The piston-rod is coupled direct to that 
of the pump, and two stout guide-rods connect the pump with steam 
cylinder, the rods taking the whole of the strain. 

“The pumpis horizontal, double-acting, and 6}in.in diameter ; the 
piston makes the same length of stroke as the piston of the steam 
cylinder. ‘lhe whole of the valves, both suction and delivery, are 
placed beneath the cylinder. ‘The advantages of this arrangement 
are that no grit or foreign matter which may be taken up with the 
water can injure the pump-cylinder, and the water passages are so 
arranged that any foreign matter which may find an entrance may 
be discharged from the pump, and that they may be secure against 
accident from freezing. 

“The internal diameter of the suction-hose is 5in., and of the 
delivery hose 3in.; the piston of the pump is so arranged as to 
lubricate itself with oil at every stroke. ‘The three trials of this 
engive produced the following results: May 24th, steam raised from 
cold water, 48 deg. Fah., to a pressure of 40 1b, in ten minutes from 
lighting the fire. The engine was then started, and, with a 1jin. 
jet, a column of water was thrown 30ft. over the chimney shaft 
140it. high, making a total height of 170ft.; subsequently, with an 
lgin, jet, a height of 157ft. was gained, and with an 1}in. jet, a 
height of 15Uft; with a 1iin, jet, a distance of 215ft. was gained in 
a horizontal direction, and, with an 1{in. jet, a distance of 202ft. ; it 
then filled a tank capable of containing 448 gallons in one minute 
eleven seconds, working through an 1jin. nozzle. The average 
steam pressure was 120 |b., pressure on pumps 1001b., and strokes 
120 per minute. Wind fresh, 8.E. 8.” a 

The trials of November 22nd, and 24th are similar. Cold water 
being used, 44 deg. Fah. 








h. m. 8. Ib, 
Wire lighted a6 oc 40 ce 0c ce ce oe ce ce 8 0 00 
Steam gauge moved .. .. os .s es oe oe oe 27 300 
Steam pressure at.. .. co oe ce ce ce ce oo 2 8 3010 
Ditto ditto .. ° oe oe ss oe 28 wil5 
Ditto —_ ditto.. es 00 cc ef ce 00 - 2 9 30 30 
Started pump at.. oc oo os oe oe oe ve oe 2 9 50 50 
Steam pressure at... .. 22 os os os oo os of 3 ILO 75 
Ditto GittO 1c cc ac 00 co co 8 oo of 2120 9 
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With an 1l!in. jet vertical .. e+ «+ 170 feet was reached, 
i 165 


Ditto lh ditto § ditto .. cc co 5 ditto 
Ditto 1} ditto ditto eo co cc coe 166 ditto 
Ditto 1} ditto horizontally .. «. .. 220 ditto 
Ditto 13 ditto ditto .. «o. «+ «. 210 ditto 


Ditto 1} ditto ditto.. .. .. 194 ditto 


300ft. of hose was led over the distillery buildings up the fire obser- 
vatory, (a perpendicular height of 1408.) and with an 1tin. nozzle, 
the engine threw from 75ft. to 100ft. horizontally, working under 
140 Ib. steam pressure, and 160 1b. on the pump, running at a rate of 
120 strokes to the minute. Wind very fresh, E. N.E. 

About the same time | constructed the first self-propelling steam 
fire engine in this country, if not in the world, for the American 
self-propelling engines, in all cases that I have beard of, had to be 
assisted by horses or men, particularly in steering. My engine was 
also arranged for driving machinery, or for a hoist. 

The extreme length of the engine is 12ft. 6in., and the extreme 
breadth is 6ft. 4in. Its gross weight, with 5 ewt. of coals, 
40 gallons of water in the tank, suction hose, delivery hose, ladders 
and tools complete, is 74 tons. The engine has Benson’s forced 
circulation boiler, in which the water is contained within several 
series of parallel tubes, laid horizontally, and connected with a 
large steam-proof vessel called the receiver. Originally a constant 
circulation ot water was maintained through the tubes, and between 
the tubes and “receiver,” by means of a small donkey-pump called 
the circulating-pump, which is independent of, and additional to, 
the force pump (Mr. Roberts has since found it advantageous to 
alter this arrangement materially). The steam is worked through 
a pair of vertical steam cylinders, 6in. in diameter, each of which 
has a stroke of 12in. The diameter of each water cylinder is 9tin., 
with a stroke of 8in. Power may be applied at pleasure to either or 
both of the driving wheels, which are 5ft. in diameter, pitch chains 
being employed to get up the speed. The engine was propelled 
along the public road at a rate of 18 miles per hour. By working 
only one of the driving wheels, which are hung on springs, and 
with the aid of a single steering wheel in front, of 3ft. diameter, 
the engine was turned within a circle of 12ft. in diameter. 
On the engine shaft is a pulley or rigger, and a windlass, the former 
being used for driving machinery of almost any kind, and the latter 
asa hoist. The fire engine pumps are a pair of Mr. Roberts’ patent 
double-acting pumps, 9}in. in diameter each, and fill for 8in. of the 
length of the barrel at each double stroke of the steam pistons. 

At the trial on September 12th the following results were shown: 
—With a 1 fin, jet acolumn of water was thrown over the chimney 
shaft, which is 140ft. in height, and, with the same jet, a horizontal 
distance of 182ft., exclusive of broken water and spray, was reached. 
By forming a connection, whenever required, between the suction 
chamber and delivery chambers of the pumps, a j-in. and a 4-in. 
jet can be used. With a jet j,th of an inch a quart measure was 
filled, which occupied 12 min. 30 sec., the engine working under a 
steam pressure of 1201b., and 100 strokes per minute; average 
pressure of steam at the trial, 50 1b. to 160 lb. 

The boiler at the date of the trial was very defective. Mr. 
Roberts has caused several improvements to be made in it, and his 
last trial shows that he obtained 150 lb. steam pressure in 19 min. 
45 sec. after lighting the fire (all coal). The fire was then let down, 
and the steam pressure reduced to 701b. The engine was at this 
time working at 40 to 45 strokes per minute, and, in ten minutes 
from lowering the pressure, the steam had risen to a pressure of 
170 lb., and the strokes to 112 per minute, when it had to be checked 
in consequence of a deficiency of water to supply the pumps, which 
they were delivering at this time at the rate of 450 gallons per 
minute. 

Since this time I have very much improved the boiler, so much so 
that there is none of that fluctuation so much complained of in fire 
engine boilers in general, and the American in particular. 

This engine was taken by me one morning to H.M. Dockyard, 
Woolwich, over the road that had just been opened for the main 
drainage, and which was so soft that we repeatedly sunk to our foot- 
plate, and after working all day then we returned at night. 

Upon one occasion we drove the machinery of our factory with 
this boiler; the bottom of our boiler gave out, and stopped us. I 
had the propeller taken up alongside, and made a connection from 
her boiler to the engine, and started the next morning first thing. 
The cylinders were two 11}in. diameter, with 23in, stroke, and our 
usual pressure with our proper boiler was 30lb., but with the steam 
fire engine we had to work with 80]b. in the boiler. 

(To be Continued.) 





An Ironctap 1x A GALtE—One who was on board the Lehigh 
on her passage to Charleston Harbour, gives the following account 
of her:—“ We left Brooklyn Navy-yard on the 25th of August, in 
tow of the steamer Star of the South. We made good time, with 
nothing of importance to note except the very sudden change in tem- 
perature on leaving the Narrows. At twop.m. the thermometer indi- 
cated a temperature of 85 deg. on the upper turret-deck ; at three p.m. 
it was but 70 deg., while on the berth deck, at the same time, it 
was 95 deg. Next day a galecameon. The solid shot beneath the 
berth deck were rolling about adrift, efforts to check them being of 
no avail. Officers and men thronged the upper turret-deck, and 
anxious glances were cast upon the rubber-raft, which was inflated 
in readiness for use; life-preservers and bread and water were 
sought for, and the fate of the gallant crew of the first Monitor 
canvassed. A heavy sea, which covered the deck from the 
bow to the turret with a solid mass of water, lifted our 
ship’s bell bodily out of its socket, some six inches deep, 
and bore it off like a chip overbuard. The bell and fittings 
must have weighed about 3001b., and were fastened to the 
turret, seven feet above the deck. The waves were sharp- 
topped combers, and repeatedly broke over the top of the elevator, 
12{t. high. They breke over the turret top, flooding the engine- 
room beneath. Several times a large wave would roll over the deck, 
strike against tbe front of the massive turret with furious shock, its 
top striking officers in the back, and sweeping them across the 
turret deck to its other side. We were now heading the sea, our 
officers on the front part of the turret-deck holding on to stanchions 
to prevent their being washed overboard, the men occupying the 
after part. Our good ship would seemingly crawl up the face of a 
big sea, like a cat crawling (the sensation of crawling or creeping 
upward was prominent) up the steep roof of a house to the ridge- 
pole, and, reaching its summit, look below, and hesitate whether to 
descend upon the other side or fall back, and descending would appear 
to be diving to the bottom. With ’bated breath we waited, saw the 
sbip’s iron snout thrust into the second wave, take on deck much 
water, but yet rise upas before, and, again descending, take the greater 
part of the third and greatest wave upon its deck, not being able to 
rise quick enough to surmount it, and thus at every moment gaining 
greater confidence in our noble, though heavy and uncouth, iron- 
clad vessel ; though still fearing that some of the powerful seas, as 
we fell upon them, would force up our overhang, and once starting 
it, sweep in a moment our whole iron deck from the hull. While 
this scene was passing above, the beak below was more provoking. 
All night long innumerable little streams of sea water, yellow with 
iron rust, poured down upon everything in cabin, wardroom, dispen- 
sary, and berth deck, wetting beds and bedding, wardrobes, 
mess stores, tools, &c. State-rooms were flooded, no one escaped ; 
rubber boots became a necessity in the cabin, and to-day we can al 
show clothing wet, as if it had been thrown overboard, books 
ruined, and boots thick with green mould. The gale, the high sea, 
andthe night, passed away together. Not so our leaking deck, 
however; and, to add to ow comfort, the necessity of having 
hatches aud deck-lights down and shut, causing a resort to 
c) die lights, daylight being of course excluded, and the heated 
ioul air (ventilation being very imperfect when the hatches 
are down), causing headache, and a feeling of faintness, loss of 
appetite, &c. ‘The temperature on the birth deck at the ward room 
door ranges between 95 deg. and 101 deg. day after day. Arriving 
in sight of our fleet we were repaid for our peril and discomfort ; 
anchoring for an hour to prepare for action. 
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THE PATENT OFFICE AND ITS DUTIES. 


Tuer report of the Commissioners of Patents for Inventions for the 
ear 1862, recently issued, contains nothing of novelty calling for 
remark; the only point of interest consisting in the fact that the 
revenue of the patent office is well maintained. This is, however, a 
matter of considerable moment at the present time, for it must be 
remembered that we are on the eve of great changes in the adminis- 
tration of the patent laws: that is, if the labours of the Royal Com- 
mission, which worked diligently last session, are to produce any 
satisfactory result; and if the almost unanimous dissatisfaction evinced 
at the present manner of trying patent causes is to have any weight 
with the Legislature. Great expectations have been raised,and not 
without reason, by the forthcoming report of the Royal Commission, 
and although it is not our intention—for it would be a vain endea- 
vour—to anticipate its contents, we may remark that, inasmuch as 
the list of questions, prepared for the purpose of eliciting evidence, 
took in a very wide range of subjects, it is only reasonable to sup- 
that the forthcoming report will embrace the same extended 
Feld of inquiry. That being so, it is not improbable that the com- 
mission may recommend the imposition of new duties on the patent 
office; and as the performance of new duties involves increased 
expenditure, it is satisfactory to know that the state of the exchequer 
is such as to warrant an extension of the current expenses. 

We have frequently in this journal referred to the receipts and 
expenditure of the Patent Office, and shown the rapid increase of the 
surplus income ; and we think it is the more important that the state 
of this account should, atthis time, be well understood by the public; 
because, while we have reason to hope, as above intimated, that a 
call will be shortly made on the Patent Office funds, for the benefit 
of patentees, we cannot forget the recent statement of the Chancellor 
of the Exchequer, during the discussion on the establishment of a 
museum of patent inventions at South Kensington, to the effect that 
the large sum representing the total surplus income of the Patent 
Office, had been absorbed into the general revenue account of the 
United Kingdom, and had, therefore, disappeared. Notwithstanding 
this quiet disposal of the fund, the Patent Office has a fair claim 

inst the country to the amount of the sum absorbed; and it is 
well that patentees should remember the fact, in case the exigence of 
the Patent Office should at some future time be such as to require the 
assistance of Parliament. 

The following is a tabulated statement of the receipts and expendi- 
ture of the patent office, from the commencement of the working of 
the Act of 1852 to the end of the year 1862, showed a total surplus 
revenue of £334,210 9s. 5d. which sum may be expected to increase 
at the rate of £60,000 per annum, 








Gross Revenue. Current Expenses. Surplus Revenue. 




















From Oct, Ist) | £ s. d. &. sd | £ s. d. 
1852, to Dec.¢| 72,911 8 6 47,59912 9 | 25,31115 9 
Bist, 1853. j | | 

1854 | §3,864 18 2 63,504 8 6 (deficit) 
1855 | 74,819 1 4 51,742 11 0 23,076 10 4 
1856 92,477 6 2 65,762 10 9 26,714 15 5 
1857 | 85,351 2 3 97,749 8 3 7,601 14 
1858 | $4,95215 6 | 61,788 4 4 23,164 11 2 
1859 | 96,804 8 5 | 44,393 6 3 52,406 2 2 
1860 109,571 18 6 | 43.833 10 9 65,738 7 9 
1861 102,030 17 0 | 46,467 13 3 55,4638 3 9 
1862 111,729 16 6 | 47,356.16 1 64,372 19 5 
| 343,849 19 9 
| (Deduct deficit) 
Total .. £884,513 11 4 | £550,303 111 





In their last report the commissioners embody the report which 
they transmitted to the Treasury in August, 1862, on the subject of 
the building of a Patent Office, public library, and museum, and 
which has already been commeuted on in this journal. That report 
embraces, as will, perhaps, be remembered, a rather ambitious pro- 
ject, viz., the acquirement of Fife House and gardens, in Whitehall, 
with a large slice of land, to be recovered from the Thames, in the 

rocess of making the embankment, between Westminster and Black- 

riars Bridges. This would give a frontage, in a new street, of over 
400ft., and a river frontage of nearly 20Cft.; the intention being to 
cover the whole ground, in due time, with buildings which should 
provide a patent office, library, and museum. But great as is this 
project, it sinks into insignificance in comparison with the scheme 
announced by the Premier last session, by which four acres and a 
half of covered space was to be appropriated for a museum of patent 
inventions. 

A suitable building for carrying on the business of the office is 
undoubtedly a pressing necessity, but what is far more important is 
an efficient staff, for administering the duties of the office. What 
are the duties properly belonging to the office, is a subject to which 
it may not be unreasonable to direct attention ; for it will be too 





late when the Government is committed (if that should ever be the 
case), to an inefficient plan of reform. Already, since the passing 
of the Act of 1852, most important changes have been introduced, 
not merely in respect of the mode of granting patents and the cost 
of obtaining them, but the patent office has recognised the duty of 
making all kinds of scientific information accessible to the public, 
and particularly the specifications of patents. ‘To this end, the | 
specifications are not only published at cost price, but they are open 
to the public in a free library, as are also chronological, alphabetical, 
and subject matter indexes; together with abridgments of specifica- 
tions, arranged chronologically, and according to their subjects. 
These facilities contrast most favourably with the old practice, 
before the institution of a Patent Office. At that time, not only was 
it left to private hands to inform the public what patents were 
granted, but the greatest obstacles existed to the acquirement of a | 
competent knowledge of the state of invention in any given branch 
of industry. The specifications were scattered by being enrolled in 
one or other of three offices, where subject matter indexes were 
unknown; and in neither of the three offices could information be 
obtained as to where a missing specification was to be found; or 
indeed whether the specification, of which the inquirer was in 
search, had ever been enrolled. At each office a fee, varying from 
1s. to 3s. 6d., was required for every inspection of a specification, 
and for every inquiry, whether it resulted in an inspection or not, 
a fee was demanded. Moreover, it was considered a high crime and 
misdemeanour to take notes or extracts of specifications; because 
the offices were thereby defrauded of the protits derivable from 
office copies, which commonly cost from three to thirty guineas 
each. ‘Lhis vested right, it is true, was seriously interfered with by 
the present Master of the Rolls, who so far anticipated the present 
liberal policy, of enabling men of practical science to become 
familiar with the labours of their predecessors, as to allow copies, in 
pencil, of all specifications on the record at the Rolls Chapel Office, 
to be taken on the payment of a fee of 1s.; but at the Petty Bag 
Office and the Inralment Office the exclusion system prevailed, 
until the printed specifications were placed in the hands of the public. 


It is no secret, that the various changes by which inventors 
obtained increased facilities for discovering the state of public 
knowledge in manufacturing industry were inaugurated at the 
instance of Mr. Woodcroft, who, from a long and severe experience 
as an inventor and patentee, knew but too well the enormous 
disadvan under which inventors laboured in making a profit- 
able investment of their ingenuity. Whether his labours have been 
Properly seconded is another matter. Our opinion is, that much is 
yet wanting to render the patent office staff equal to the duties which | 
it has undertaken, to say nothing of other duties which patentees may | 
now, not unreasonably, expect shall be performed. In our review of | 
the “ A bridgments of Specifications,” in the Journal for Cctober, 1859, | 
such evidence of carelessness and incompetency, in the preparation | 
and supervision of those little works, was adduced, as proved their | 
untrustworthiness, and consequent inutility. At that time, the | 
Specifications of only fourteen subjects had been abridged, but now 





the number has doubled, with little improvement, we fear, in the 


quality and completeness of the abstracts. The fact is, the office is 
yet without a controlling head other than the Commissioners, whose 
meetings for business, we learn by a recent return, were limited to 
four duriug the year ending 31st March, 1863, and who could never 
act otherwise than as referees. Whereas, for the preparation of 
these manuals, and for the keeping up of subject matter indexes, 
the constant supervision is required of some responsible officer, 
practically acquainted with the nature of the work in hand. The 
faculty of condensing into a few words the characteristic features of 
an invention is no doubt a rare one; but the power of eliminating 
the nature of an invention, and setting it forth in abstract form, is 
certainly not so rare as to be unattainable by the patent office. So 
long, however, as no means of supervising the abridgments exist, 
so long will the abridgments—no matter how able the collaborators 
employed—present a want of system and uniformity. Thus, infor- 
mation will creep into one division where not wanted, and, through 
its presence, create disappointment, by reason of kindred informa- 
tion, equally irrelevant, being absent; while other matters, which 
should have appeared, will be omitted, and, for some insufficient 
cause, find a place under a wrong head. It is unnecessary to repeat 
the examples which we gave in the review already referred to of 





errors of misplacement and omission, but a glance at these will fully | 


explain the meaning of our remarks, and show also the only means 
of avoiding those errors. 

Before, however, entirely satisfactory abstracts of the specifications 
of inventions can be made, the specifications themselves must take 
ashape which it is the tendency cf the recent decisions of our 
Courts to discourage. So far from its being now considered 
desirable to state clearly and explicitly the nature of the invention 
which the specification by statute is 1equired to disclose, the very 
opposite course is taken; and it is considered a merit so to fog the 
description of a machine or process in respect of its old and new 
features, as to hide the essence of the invention, while clearly 
describing the machine or process. The duty is thus put upon the 
Courts to determine for what the patent was granted; and this duty, 
we are bound to say, the learned judges have taken to very kindly 
ever since the decision of the case Lister. Leather inaugurated the 
practice. From specifications thus framed it is no easy task, even 
for gentlemen intimately acquainted with the manufacture to which 
they refer, and also with the law which rales their interpretation, to 
frame satisfactory ab-tracts: for one not thus qualified the task is 
hopeless. If, then, reliable abstracts are difficult to obtain from 
complete specifications, much less can they be made from provisional 
specifications; yet these are absolutely necessary, if, in compliance 
with the suggested reform in the practice of the office, a comparison 
is to be made between the closed provisional drafts and new appli- 
cations, with the view of satisfying inventors as to whether or not 
they are anticipated by an unspecified patent. 

From the above remarks, it follows that we require an amendment 
in the practice of preparing both provisional and complete specifica- 
tions; but how is this to be effected unless those who undertake the 
duty to interpret these documents have the power of controlling in 
some sort their construction? Let us suppose it was the duty of 
those gentlemen who now examine provisional specifications for 
their sufficiency, to prepare also abstracts of the inveutions for office 
and public use, and granting that they were fully competent to 
follow the descriptions—in what proportion of cases could they 
with any confidence set down the subject matter of the invention ? 
We will venture to say not one inten. Such being the case, it 
follows that any examination by the patent office in respect of novelty 
must be a mere farce; and what is still more detrimental to the 
interests of the public is, that of the claims of numerous patents no 
reliable interpretation can be obtained, except through the medium 
of a series of law suits; it being in the power of patentees to shift 
their ground to suit the various cases which they propose to allege 
as infringements. 

These are some of the difficulties which a proper organisation of 
the patent office might very easily remove ; but so long as the duties 
of administration are scattered, such evils must necessarily continue. 
If, in accordance with an almost universal desire, a special court is 
to be established for deciding cases of alleged infringement of 
patents, for confirming patents, and considering applications for 
extensions, it follows that the only ground for continuing the 
practice of referring applications for grants of patents to the law 
officers,—viz., because the work thus thrown upon them specially 
qualifies them for administering patentlawon the Bench—iscut away. 
‘This being so, the duties of examining and approving or rejecting 
applications might well be transferred to permavent officers, having 
appropriate scientifié qualifications ; who, in addition, should take 
the responsibility of preparing, with the aid of proper assistants, 
indexes and abstracts of specifications. Another aud most important 
officer is also required, whose duty would be, first to examine all 
ex parte cases of alleged infringement, with the view of determining 
whether or not a process shall be issued for trying the case; and, 
secondly, in the event of asufticient prima facie case being made out, 
to prepare the case for trial by the assistance of the parties to the 
cause. The qualifications of an officer entrusted with these onerous 
duties must necessarily be of a high order; and it would be only 
right to allow of an appeal from his decisions. This appeal would 
most appropriately be made to the judge appointed to preside over 
a special tribunal for administering the patent laws, and the same 


| authority might also be appealed to by the petitioners for patents, 


whose applications had been rejecied by the examiners of provisional 
specifications. The judge of the patent court, having thus the power to 


| control the decisions of the higher officers, would become virtually 
| the head of the patent office. 


Ile would thus be enabled, not only 
by his decisions in court, but also by instructing his subordiaates, 
to ensure that provisional specifications should clearly set out the 


| subject matter designed to be patented, and complete specifications 


would speedily conform thereto. Moreover, if assessors are deemed 
requisite to assist the judge in trying patent causes, who could be 
more appropriately selected for that duty than the officers whose 
functions we have above indicated? Whether the recommendation 
of the Royal Commission may point to so thorough a reform as the 
one sketched out, or embrace a less sweeping measure, it will be 
important to keep in mind the fact, that over and above the sum 
which is required to provide suitable premises for carrying on the 
business of the patent office, the revenue of the office is quite equal 
to the increased annual expenditure which the above suggested 
appointments would entail.— Newton's Journal of Arts. 





ON THE DECORTICATION OF CEREALS. 
3y Cuances Davison, C.E.* 

Waar is understood by the decortication of grain? It is asystem 
by which the exterior envelope is taken off, so that there remains 
only the kernel of flour; in other words, decortication does to the 
grain what most persons do to fine fruit before eating, namely, they 


peel it, in order that the bitterness or coarseness of the skin may | 


not diminish the flavour and goodness of that which is within. 
Thus, decorticated grain is without the bitterness which the skin 


communicates, whether it be for making bread or for distillation; in | 
fact, any one who has not tasted bread made from decorticated corn | 


does not know the natural taste of wheat flour. 

Corn is the most valuable of the farinaceous food of man, and it is 
important to know if the flour of old corn can be improved by 
decortication. Look, then, to the structure of a grain of corn, 
beginning from the outside. We find a gummy and resinous pelli- 
cule in order to protect the grain, at the same time not stopping the 
power of absorption, and it is easy to understand that this pellicule 
easily gets discoloured and charged with dust that must impart a 
bad taste; after this pellicule there is a thinner skin distilling the 
air and vourishing the kernel as through a thin veil. There is a 
third envelope, formed of impalpable dust, which acts asa sponge, 
absorbing the damp and stopping putrefaction, and giving a longer 
life to the kernel. These three envelopes form the brans, and are 
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| called in science, Hpiderme, Epicarpe, and Ludicarpe. Under these 

| three there is a thin skin, called in science in France, Testa. This 

| skin sticks to the floury kernal, and surrounds it like a cuirass, and 

| the object of the decorticator is to take off this cuirass, and strip it 
completely without injuring it. 

After the festa we come to the germ of the grain, which surrounds 
| the kernel like a crown, enlarging it towards the embryo. This is 
| the flour par excellence. Then come the particles the most 
| glutinous, then the centre. 

One cau understand that in completely taking off the three brans 
of old wheat, or of Egyptian wheat, before grinding, the flour will 
necessarily be better. If the three brans be preserved separately, the 
inner one will be found in the form of a fine, black, bitter, bad- 
smelling dust. 

What advantages, then, are to be obtained by decortication ?—The 
answer is, 10 per cent. increase in quantity of flour (at least, upon 
wheat), and from 12 to 15 per cent. in barley and oats, and at the 
same time a finer colour and a better taste. The next question 
which arises is, “Ought the grinding of decorticated grain to be 
done in the same manner as undecorticated grain?” The answer is, 
“No.” Having shown that the finest flour for taste and nourishment 
| adheres to the skin, the grain must be pulverised to detach this flour 
from its envelope. You must then grind as fine as possible, so 
as not to heat the flour, then dress through a dressing machine, 
of which the coarsest silk will not let through more than the 
third or fourth degree of fineness—thus you will obtain 80 
per cent. of the weight of corn; then you will either regrind 
or redress the remainder, so as to have 90 parts of flour from 100 
parts of the corn decorticated. The 90 parts of flour will make a 
delicious and nourishing bread. 

As to decortication in a hygienic point of view, the flour of 
decorticated corn at 90 per cent. is more nutritious than ordinarily 
ground corn at 78 or 80. All the chemists (in France) who have 
analysed and compared flour from decorticated and undecorticated 
corn find 5 and 6 per cent. more gluten in the former than in the 
latter. The formation of the grain shows us that it must be so. In 
grinding undecorticated grain, to prevent the third bran from 
| Spoiling the colour of the flour, the stones are put so far apart that a 
large portion of the flour is suffered to escape in the brans, and we 
have seen that the exterior flour is richest in gluten and in phos- 
phorie principles. 

As in the ordinary millering, the greater part of this excellent 
flour is left in the bran, so flour from undecorticated corn, extract- 
ing 78 to 80 per cent. of the weight of the corn, is inferior in 
nourishment and in flavour to the flour of decorticated corn extract- 
ing 90 per cent. of the natural weight of the corn. 

As regards the several qualities of bread, the decortication does 
not affect the different qualities that exist in the flour; the com- 
partments of the dressing machine divide it, and one can always 
have bread more or less white according as the Ist, 2nd, or 3rd 
flours are more or less mixed. The quality of the Ist will be in- 
comparable —but what is gained in whiteness is lost in taste and 
nourishment. Thus we say, the first flour will only be used for 
pastry and for very fine bread—it will be excluded from the table 
where bread is the principal food—and will be only used at the 
table of the luxurious. 

It is better to make a quality with all flours united, making a 
wholesome and well-flavoured bread, and experience has proved that 
young people, more especially, fed with this bread will have a strong 
and vigorous constitution instead of the lymphatic blood produced 
by the white and tasteless bread in common use. 

Iv order to obtain this complete decortication, the principle adopted 
by M. Poissant (the pioneer of this system) is that of causing a con- 
tinuous rubbing of grain against grain by means of a well-devised 
machine—the result of many years’ toil—but which it is hardly pos- 
sible to describe bere. Sutflice it to say that it consists of two sets of 
revolving blades, driven at 300 or 400 revolutions per minute, which 
causes the grains to come into contact with each other in such a 
manner as to create a speedy expansion and separation of the skin, 
and as each skin is loosened so it is driven off at stated and fixed 
periods by an arrangement of fanning. 

It is necessary to observe that the grain, previous to decorticating, 
is immersed for a second or two in cold water, and allowed to drain 
for four or five minutes before it is put into the hopper of the ma- 
chine. ‘The next step before grinding is to take care that the grain 
is thoroughly dried, which is easily accomplished by rapid currents 
of heated air meeting the grain as it passes from the machine, it being 
observed that the moisture, through its immersion, is exceedingly 
slight, and altogether superficial. 

It is a matter of singular yet great importance to know that corn 
and other cereals decorticated are not likely to be attacked by that 
d structive insect the weevil, that is, if the decorticated corn is care- 
fully excluded from sunshine. ‘Thus, to preserve decorticated corn, 
after t is properly dried, it should be put into barrels, or stored in 
close and air tight granaries, where it will be found to keep for an 
indefinite period. 

By way of recapitulation it may be stated, 

Ist. ‘I’fat decorticated grain will always be profitable to the world, 
as it incontestably yields 10 to 12 per cent. more flour than ordinary 
millering. 

2nd. It can be done in either small or large quantities, and not 
only produces from 10 to 12 per cent. more flour, but at the same 
time from 5 to 6 per cent. more glutinous nourishment, , 

3rd. Its non-susceptibility of attack from the weevil, and therefore 
its fitness for storing against periodical seasons of scarcity. 

Lastly. The machines are simple, cheap, lasting, and capable of 
being worked either by hand or motive power at small cost, and 
have, in fact, no known drawbacks, except that pollard, bran, &c., 
which is produced by the present method of millering, will po 
longer be an article of commerce. But as a set-off, the pellicule 
which is produced by the new system is found to make an excellent 
vellum-like paper, which is largely sought after in France by book- 
binders. 

The above is based partly on personal observation and examina- 
tion, and partly from written communications from M. Poissaut, 
whose whole life nearly has been devoted to this subject. 





ForriricaTions AND Orpnance.— The north-eastern line of the 
new fortifications for Plymouth will be commenced shortly. Indeed, 
arrangements for clearances along the proposed line from the Tamar, 
opposite Saltash, to the Plym at Crabtree, are in progress; and it is 
expected that the masonry work will be commenced very soon in 
the parish of St. Budeaux, where there will be a strong and large 
fort, which will be connected by roads, walls, and outworks, with a 
second fort which is to be built at Castle Hill, Knockersknowle, 
and that will have works to connect it with the third large fort, 
which it is proposed to build at Crabtree. We (Army and Navy 
Gazette) hear that experiments are soon to take place with the Arm- 
strovg 600-pounder in firing at a floating target representing a por- 
| tion of the Warrior's side, andthat the target built upon Mr, Reed's plan 
of very thick plates, slight backing, and 2in. skin, will shortly be fired 
at. We (adds the same journal) understand that the War Department 
has issued tenders for the supply of more than a hundred cast-iron 
| guns of various calibres. It is certainly strange that, after having 
destroyed the furnaces and cut off all the means of casting even ex- 
perimental guns in the Royal Arsenal, and having expended nearly 
three millions of money in building up Armstrong breech-loaders, 
the War Department should now fall back upon the old cast-iron 
weapons, and just as we have found out that the 6} ton experimental 
smooth-bore muzzle loader, of Elswick manufacture, has not suffi- 
cient power to breech armour plates. Of what use, therefore, can 
lighter guns of cast iron be? The navy urgently requires powerful 





muzzle-loading ordnance that will send their shot through armour, 
| but by a strange perversity the War Department has awakened to 

the fact that the old smovth-bore 68-pounder is more powerful than 

the Armstrong 110-pounder, and, quite oblivious that the ordnance 

now wanted must be a considerable advance upon the 68-pounder, 
has now asked for a supply of these old weapons. 
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HUGHES’ DRILLING APPARATUS. 

Tmsinvention, a communication to Mr. Hughes, of 123, Chancery- 
lane, relates particularly to the instrament known as a brace, used 
by joiners, mechanics, and other operatives, and the inprovements 
consist in attaching to it a spring by means of asmall screw. The 
spring is slightly hollowed ut one of its ends to receive a pin having 
a hollowed part to allow the passage of the bit or drill, which pin 
by means of the spring is forced through the socket of the brace, so 
that it may enter the groove cut in the head of the bit or drill, in 
order to secure it in the socket and prevent its falling out, which is 
a great advantage as well as a saving of time; and when the bits or 
drills have to be removed or replaced, the hollow part of the pin is 
made to correspond with the hole in the socket. 

The sockets can be made of various forms, and either bored or 
slotted internally to gauges, so that any kind of bit or drill corre- 
sponding with its intended socket may euter it easily. 





Fig. 1 is a longitudinal elevation of the improved brace, Fig. 2a 
longitudinal section, and Figs. 3 and 4 transverse sections of its 
socket, a represents the socket of the brace ; b, the bit or drill ; ¢, 
the spring ; d the small screw by which it is attached to the brace ; 
and e, the pin for holding the bit or drill firmly in the socket, the 
said pin being hollowed out, as at f, for allowing the ingress and 
egress of the bit or drill, When the bit or drill is to be placed in 
the socket, the head of the pin eis pressed inwards until it beds 
against the side of the socket, the part f which is hollowed out will 
then correspond with the conical shape of the interior of the socket 
and allow the entry of the bit or drill,as shown in Fig. 4, and when 
the pressure is removed the spring ¢ forces the pin forwards through 
the sides of the socket, and the plain part g of the pin enters the 
notch or groove cut in the head of the bit or drill, and the head of 
the spring beds against the side of the socket as shown in Fig 3, so 
that the pin is prevented from travelling further through the sovket, 
and the bit or drill is securely held in the desired position. Wi » 
the bit or drill is required to be taken out, the head of the pin is 
pressed inwards until it beds against the side of the socket, as before 
mentioned, 








POUGET’S IMPROVEMENTS IN THE MANUFAC- 
TURE OF OIL LAMPs., 


Tus invention, by L. A. Pouget. of 39, Rue St. Sebastien, Paris 
is intended to apply to lamps burning mineral oils, The improve- 
ments are specially directed to providing against the communication 
of heat to the receiver, thereby avoiding all risk of explosion, avd 
to obtaining a whiter light than hitherto. 

Fig. 1 represeuts a cap made of porcelain or opal glass, in order 
to obtain at the eame time reflection of the light by the whiteness of 
the agents employed; this cap may be so applied to flat or round 
burners. Fig. 2, a porcelain ring suited to the shape of the burner, 
at top of which it is placed to isolate the heat from the copper tubes, 
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which are great conductors. These rings are equally applicable to 
flat burners, and the copper tubes may be replaced by iron ones if 
desired. Fig. 3 is a joiut or adjusting piece (made of porcelain) 
attached to the reservoir, to which it fixes the burner and preserves 
the liquid from heating, thus permitting this lamp to be used with- 
out dauger, Fig. 4, chimney with reaction of air, by the use of 
which the metal cap of the ordivary schist lamps with round bur- 
ners is suppressed, leaving the light perfectly exposed. This chim- 
ney may be applied to round burners and to lamps generally, and 
when used the slide need no longer be made movable. Fig. 5a 
dise of porcelain, mica, or other auti caloric agent or material ; and 
Fig. 6, a support hooking on to the glass, and having three branches 
isolating the shade from the glass. Fig. 7, elevation of one of the 
improved lamps, 


Rariways In AustrtA.—(From our Correspondent).—The work of 
railway construction is about to receive a great stimulus, and a con- 
siderable number of new concessions are under consideration. To 
avoid rivalries between the Austrian and the South Austrian, 
lombardo- Venetian, and central Italy companies, the Government 
has just proposed an ensemble of new projects calculated to prevent 
any differences which might other wise arise. 





MARKLAND AND DICKINSON’S WARPING OR BEAMING YARNS. 





Tus invention, by Thomas Markland, of Hyde, and John ©, 
Dickinson, of Blackburn, is designed for the purpose of stopping the 
mechanism employed in the processes of warping and beaming when 
any of the threads become disunited, and the improvements consist 
in a novel adaptation, arrangement, construction of apparatus for 
effecting the said purpose, and which may be described as follows :— 
Between the ordinary rollers and the warping beam a series of 
“dents ” are arranged, which are secured in elastic material so as to 
be contracted or ex panded at requirement ; these dentsare employed to 
serve as guides for fingers or levers under which the yarn passes 
from the rollers to the beam, the said yarn on its progress passing 
underneath a cranked or bent portion of the said levers or yarn 
guides, thus keeping them by the tension of the yarn in an elevated 
position, but as soon as one or more of the yarn threads become 
broken or disconuected the levers or yarn guides resting upon such 
threads are released, and fall upon the frame holding the fulcra or 
centres of such levers and guides, thereby preventing or stopping a 
reciprocating rod in connection with the stopping motion of the 
machine from completing its action, causing an instantaneous 
stoppage to the whole machine. A“ faller shaft,” having a wire 
attached to a bell crank lever, passes underneath the whole series of 
guides, which, when the machine is stopped, raises such guides into 
position for the warp or yarn passing under them in their progress 
to the warping mill. 

Fig. 1 represents a sectional elevation of the apparatus ; Fig. 2 is 
a front view; Fig. 3 is an end elevation, showing the method of 
diiviug, also the apparatus in connection therewith for disconnect- 
ing such driving apparatus from the main driving pulley when any 
of the werp threads become disunited; and Fig. 4 is a sectionai 
view « f t wt portion of the apparatus for stopping the machine, and 
which ig iu immediate counection with the warp, such arrangement 
of apprratus therein shown constitutivg the chief feature of the 
invention. 

In the various Figs. a, a, are the standards yor framing of the 
machine, in which is secured the frame or supporter 5, supplied with 
semicircular or arched shaped dents or guides c, secured and retained 
in position by mevns of india-rubber or other elastic medium d ; this 
elastic medium, being expanded and contracted by the screw e, 
regulates the distance apart of the guides or dents c, causing them 
to expand or contract ; between each dent or guide is placed a finger 
or lever J, situated between each guide, such fieger hinging loosely upon 
the fulera or rod g, extending from end to end of the machine, the 
yarn or warp on its passage from the rollers to the beam passes 
underneath a bent or cranked portion of the finger or lever f, at the 
point /', thus keeping such finger by the tension of the yarn in an 
elevated, but when oue or more of the yarn threads become discon- 
nected, the finger, no louger sustained in an elevated position by 
the yarn, immediately falls upon the frame 6, as shown in dotted 
lines, and effects the stoppage of the machine by means of the 
arrangement of mechanism hereinafter described. In Fig 3, A is 
the driving shaft, which transmits motion through the friction 
pulley i to the large disc or pulley j; the friction pulleyz is so 
arranged that it can be adjusted upon the driving shaft, bringing it 
uearer to or further from the ceutre of the disc 7 ; by this means any 
required speed may be given to the machine. The pulley 4, driven 
by the disc or pulley 7, revolves loose upon the shaft /, to this pulley 
kis attached a sliding stud m pressing upon and resting in a hollow 
or recess formed in the periphery of the small disc n, which is keyed 
upon the shaft; the puiley & as it revolves drives the shaft J, 
through the medium of the stud m and discn; upon the shaft / are 
secured plates 0, supplied with wires or rods o', revolving with the 
shaft immediately underneath the freming }, so that when one or 
more of the fingers or levers ‘fall, ur assume the position shown in 
dotted lines (Fig. 4), the rods or wires revolving with the shaft / 
come in contact with such faller fingers, thereby stopping the 
revolution of the shaft Zand disc a, cau-ivg at the same time the 
stud m in the driving pulley & to rise out of the recess in the disc n 
and come into contact with the cranked lever p, such lever causing 
the release of the stop rod g, which is attached to the discy, driven 
by the friction wheel. When this contact takes place the stop rod q 
is released, so that by means of the spring r it forces or slides back 
the disc j, causing such disc to be drawn out of contaet with the 
driving friction pulley i, and forced agaiust a brake fixed against 
the framing, which immediately effects the stoppage of the machine; 
s isa rod beneath the fingers or levers f for simultaneously raising 
them when piecing the ends of the yarn or warp. 


REED’S APPARATUS FOR TRAVERSING GUNS. 


Tuts invention for traversing guns, is by Frederick J. Reed, of 
3, Gresham-street, EC. Directly uuder the left rail of the chasses, 
aud near the rear trausom, is a shaft called the upper horizouta! 
shaft; it is attached by, and turns in two boxes or bearings affixed 
to the under surface of the left hand rail near the rear tramseom ; 
upon this shaft, directly outside of the rail, is a pinion, and upon 
the outer end of the shaft there is a cranked handle. Upon the 
outer and lower edge of the rear transom, directly under the left 
hand rail, is a horizontal counter shaft; this shaft is secured by two 
boxes or bearings to the rear transom. Upon the outer end of this 





shaft, and driven by the pinion before-mentioned, is a cog wheel, | 


and on the inner end of the shaft is a bevelled pinion which drives 
a large bevelled cog wheel on an upright shaft, which turns in 
boxes or bearings fixed to the rear transom. Upon the lower end 
of the upright shaft is fixed a pinion which works into a circular 
toothed rack, 








The illustration shows an end view of apparatus for traversing 
guns constructed according to this invention. a, a, are the rails of 
the chasses, and 6 is the rear transom. c is the upper horizontal 
shaft; it is carried by two boxes c%, c*, each secured by two large 
square-headed screws to the under surface of the left-hand rail a, 
near the rear transom 6; c! is the driving pinion upon the shaft ¢, 
and c? is the cranked handle upon the same shaft; it is secured by 
a screw nut or otherwise. d is the lower countershaft ; this shaft is 
carried also by two boxes represented by d', di. On the counter- 
shaft dis tbe spur wheel d2, which gears with and is driveu by the 
pinion c'; and d? is the bevelled pinion on the same shaft, which 
gears with and drives the bevelled wheel e on the upright shaft e', 
which is carried in boxes e?, e*, secured to the hinder face of the 
rear transom. The shaft e! has shoulders upon it to prevent it 
sliding longitudinal in its bearings; e3 is a pinion secured to the 
lower end of the shaft e!, and this pinion e% gears with the toothed 
are f, which is fixed upon the traverse bed just outside the traverse 
circle. Thus it will be seen that by turning the crank handle c? in 
one or other direction, the rear end of the carriage may be traversed 
to the right or left as may be desired. 


— 








By these means the patentee asserts that the heaviest gun can be 
traversed with perfect ease with one hand, beretofore requiring the 
utmost exertion, in many cases of six to ten men, thereby dis- 
pensing with the service of several men to each gun and traversing 
haudspikes, consequently making the effective torce of a garrison in 
the service of heavy guns one half as strong again. Added to these 
facts, by the gradual turning of the crank, the gun cau always be 
kept directed upon a passiug object, and is not liable to the delay 
and inaccuracies of pointing resulting from the ure of the haud- 
spikes for traversing ; besides the gun can be kept directed upon the 
object during the loading and firing without the necessary delay 
under the old system of laying down the truck handspikes and 
using the traversing handspikes, which invariably moves the gun 
either pot enough or beyond the point of fire, and consequently 
enabling the gun to be fired with much more rapidity and precision. 





Gas as A Fust ror Steam Borters.—That the comparatively 
nou-portable character of steam boilers has prevented the applica- 
tiou of steam-power in very numerous instances where that agent 
could, under other circumstances, be most advantageously employed, 
will be readily acknowledged, even by tho-e who are unacquainted 
with the continued efforts that have been from time to time made by 
inventors to obtain a really efficient substitute for the steam engine, 
owing to that very circumstance. At present, however, it appears 
to be beyond question that no substitute for steam exists, and the 
greatest improvement which has been seriously looked forward to is 
an economising of the fuel at present used, or the discovery of anew 
and economic one—one which is capable of ready application 
at the precise place where the power is required — capable 
of becoming a practical substitute. Electricity is still too 
costly to be employed, and it has hitherto been cousidered that, in- 
asmuch as the substitution of gas for coal was supersedin: a raw 
material by a manufactured product, the result could not fail to be 
unsatisfactory. With regard to the employment of gas, adequate 
proof has been given that the argument alluded to is untenable, and 
that the gas can, and actually is, employed in the generation of 
steam in a manner which causes it to be more economic than the 
coal from which it is made, while it, moreover, possesses advantages 
to which coal cau lay no claim. We have, during the past week, 
inspected at Messrs. Cutler and Co.'s Gasholder and Boiler 
Works, Wenlock-road, an exceedingly compact vertical steam 
boiler made by them for the purpose of supplying heat 
from gas, as patented by Mr. Arthur Jackson, iu which ordinary 
coal gas was the only fuel used The bviler iu question was of @ 
capacity to supply a 4 horse power engiue, and the steam was main- 
taiued at a pressure of about 51b, with one small burner ouly in 
use, the consumption of which was at the rate of 12 cubic feet per 
hour. Upon the sixteen burners being turned on (they all ligbt 
from one another), the pressure gradually iucreased, uutil in seven~- 
teen minutes a pressure of 451b. on the square inch had been 
attained, the aggregate consumption of gas during that time being at 
the rate of 200 cubic feet per hour, so that a pressure of 45 1b. was 
obtained with gas, which, at the price charged by the London gas 
| companies, would cost less than 10}d. The secret of Mr. Jackson's 

success appears to rest in the careful construction of the boiler, by 

which a heating surface of 110ft. is secured, and in the use of a kind 

of blow-pipe burner, which causes a large amount of atmospheric air to 
| be consumed in combination with the gas.—Mining Journal. 




















Ocr. 16, 1863, 


——___—_ 





THE ENGINEER. 


227 











BOUSFIELD’S BREECH-LOADING FIRE-ARMS. 














Fie. 1 is a plan of a rifle, to which are attached improvements 
commun'cated to G. I. Bousfield, of Loughborough Prk, Brixton. 
Fig 2 is a side elevation, one of the sides of the breech which form 
the box or receiver, in which the movable cartridge block is 
operated, being removed to show this block and the parts imme- 


diately connected therewith. The bore of the barrel and the 
cartridge, as well as the breech pin and the passage through it from 
the nipple to the cartridge chamber, are represented in this figure in 
broken lines. Fig. 3 is a longitudinal vertical section through the 
centre of the cartridge block and barrel. Fig. 4 a vertical section 
upon the line z, x, of Fig. 1, passing through the cartridge block 
and breech pin and the screw bolt which holds the latter in place ; 
this section is taken with the parts in the position which they 
occupy when the cartridge is in its chamber, by which the breech 
pin is thrown back against the action of its spring bolt. The posi- 
tion of this sectiop is indicated by the line 2%, z*, of Fig. 5. Fig. 5 
a rear view of the cartridge block and breech pin. Fig. 6 a trans- 
verse section on the line y, y. of Fig. 1, the locality of the 
section being also indicated upon Fig. 2 by the line y!, y'. Fig. 7 is 
the removable bolt or pin which secures the link C to the forward 
pe of the breech, and forms the jointa. Fig. 8 is a view of the 
ink C detached. Fig. 9a view of the metallic cartridge case. Fig. 
10 a section through the cartridge. Fig. 11 elevation of the bolt r 
enlarged. 

The present improvements are particularly applicable to the rifle 
for which a patent was granted to Mr. Bousfield, on the 15th 
November, 1855 No. 2581, in which the cartridge block is brought 
up to abut against the rear of the barrel, so that the axis of the 
cartridge chamber shall coincide with the axis of the barrel. In 
this rifle a metallic cartridge case is employed, which remains 
behind in the cartridge chamber after the gun is discharged, and 
requires to be removed by hand before the insertion of a fresh 
cartridge. As it has been heretofore constructed, when the car- 
tridge block was swung away from the barrel, the mouth of the 
cartridge chamber descended so low between the sides of the 
breech as to render it inconvenient to withdraw the empty car- 
tridge case, and insert the full one, with that celerity which was at 
times desirable. 

The first part of this invention has for its object to facilitate 
the manipulation of the gun in this respect, and consists in 
connecting the cartridge block with the breech by means of two 
joints, to each of which a limited motion is allowed, to one for 
the purpose of facilitating the entry of the ball into the end of the 
barrel, aud to the other for the purpose of elevating the mouth of 
the cartridge chamber to bring it into a more accessible position. 
The stock R is connected with the barrel U by a breech of forged 
iren or steel, which is morticed out to form a box or receiver, iu 
which plays the cartridge block A. The sides G of the breech 
form the sides or inclo-ing walls of the receiver, which is open at 
the top and at the bottom. The movable cartridge block is secured 
to the guard lever B by screws h (Fig. 3), and is connected with the 
barrel by means of a double liuk C (Fig. 8), one end of which is 
pivoted to the forward part of the breech by one pin a, and the other 
to the cartridge block by another pin b,so that the cartridge block 
may turn upon either one of the two points or pins a, or & As the 
advance end of the cartridge block abuts against the rear end of the 
barrel, no portion of either ove of themsliding into or past the other, 
there is an open joint between the two, and as it is necessary that 
this open jvint be packed by the advance end of the cartridge, and 
consequently that the ball which protrudes from the cartridge 
enters a short distance into the end of the barrel, it therefore 
b2comes important that the direction of motion of the cartridge block 
at the instant before it comes in contact with the barrel coincides as 
near as may be with the axis of the latter. This is also important, 
though to a minor degree, in order that the advance end of the 
empty cartridge case may free itself from the barrel when the 
cartridge block first begins to move away from it. For this purpose 
it is essential that the first motion of the cartridge block, as it leaves 
the barrel, be around the first mentioned pin a, and that it be after- 
wards allowed to move around the secondly mentioned pin , for the 
purpose of elevating its mouth, and bringing it into a more accessi- 
ble position. 

To effect this is the object of the second part of this invention, 
which will now be described. A guide pin c (Figs. 1, 2, and 6) is 

sed through one of the sides G of the breech, and enters a groove 
tcut in the side of the cartridge block A. When the cartridge 
block is in place (Figs. 1 and 2) the guide pin is at the point 2 in 
the groove, which from 2 to 3 is curved, and is strack from the 
point @ as a centre. It will therefore be seen as the cartridge 
chamber is guided by the guide pin c rauning in the groove, that 
during its first motion away from the barrel, or until the guide pin 
Teaches the point 3 in the groove, the tution of the chamber can 
only be around the poiut @. When the guide pin c has reached the 
point 3, the shoulders 5 and 6 upon the joint a come in covtact with 
each other (as seen in Fig. 3),and the motion around this joint is 
stopped. As the motion of the guard lever B is continued in the 
direction of its arrow (Fig. 2) the guide pin ¢ enters the brauch 3 to 
4 of the groove in the cartridge block, which is curved from the 
point 4 as a centre, and for the balance of its motion it can therefore 
only turn round on the point 6, by which the mouth of the cartridge 
chamber P is elevated (Fig. 3) as required. The cartridge block is 
arrested in the position represented in Fig. 3 by the shoulders 7 and 8 


(Figs. 2 and 4.) 
In a similar manner, when the cartridge block is returned to its 








firing position, the guide pin moving from 4 to 3 in the groove 
causes the first motion to be around the joint J, and then as the 
guide pin runs in the groove 8 to 2 the chamber moves around the 
pointa. The cartridge case is made of some metal that shall be 
sufficiently soft or yielding to allow it to expand slightly at the 
instant of the discharge, to pack the joint between the movable 
cartridge chamber and the barrel. The cartridge is so adapted to 
the cartridge chamber P, that when placed therein and the cartridge 
block is brought up into its firing position, it shall fit snugly in the 
chamber, and force the breech piu F back as seenin Figs. 1,2, and 
4, the nipple d is then in position to receive the blow of the hammer, 
the fire from the cap thereon passing by the passage shown in dotted 
lines in Fig. 2 to the cone d*, and entering a small hole in the rear 
of the carwridge. The movable breech pin F is allowed a slight 
motion in and out’of the’cartridge chamber for the following purpose: 
—It has already been stated that the breech pin is forced back by the 
cartridge when the cartridge block is brought into its firing position ; 
on the discharge of the piece the conical cartridge case (L, Fig. 9) 
is forecd still nore tightly into its conical chamber (P, Fig. 3). and 
in order to loosen it, so that it may be readily taken out by hand, 
the breech pin is forced forward as the cartridge block is withdrawn 
from the barrel in the following manver:—The rear ends of the 
cartridge block and breech pin are curved (Fig. 2), having the point 
aas a centre; they are then cnt away as seen at /; Fig. 5, and as 
inJicated in dotted lines at f? (Fig. 2). to permit them to pass the end 
g of the trigger strap g? which projects into the path of the cartridge 
block and breech pin, as seen in Fig. 3. On the withdrawal of the 
cartridge block for the purpose of removing the empty cartridge 
case, the projection gdoes not come in contact with the cartridge 
block nor with the breech pin, until the part m (Fig. 45) strikes it, 
when the breech pin is forced in, and the empty cartridge case, 
which is thereby loosened, may then be withdrawn by hand. 

In order to retain the breech pin in the postion shown in Fig. 3 
to prevent the cartridge case from becoming agvin fast in the 
chamber, after it has been loosened by the projection g, and also that 
it may be readily removed for the purpose of cieansing it, without the 
necessity of using a screwdriveror other tools, he patentee employs a 
peculiarly arranged spring bolt r, seen in section in Fig 4. The bolt 
works in a cylindrical hole in the rear portion of the cartridge block 
A, and has attached to it a head o. ‘To its lower end is secured a 
collar n, against which rests one end of a spring p, the opposite 
end of which bears against a collar w, that is confined within the 
cylindrical hole in the cartridge block A by a screw z passed in 
from the outside; when the bolt head o is in the position repre- 
sented in Figs. 4 and 5, it bears against the breech pin, and holds it 
in the position represented in Fig. 3. 

When it is desired to withdraw the breech pin for the purpose of 
cleansing, it is simply necessary to raise the head o out of the recess 
in the breech pin, into which it fits, and to turn it into the position 
represented in dotted Fig. 5, when the breech pin may be instantly 
withdrawn. 

For the purpose of holding the cartridge block immovable at the 
time the gun is discharged, the following device is employed :—-A 
latch H, pivoted to the lever B, is forced into the position seen in the 
drawings by a spring 1; this latch engages with a catch K secured 
to the stock, and by this means the cartridge block is held immovable 
until it is unlocked by hand, this is effected by the thumb at the 
instant when the guard is grasped to swing down the cartridge 
block, the pressure of the thumb first releasing the litch, and tue 
continued pressure carrying down the guard lever. The cartridge 
block A, guard lever B, and double link C are secured to the gun by 
means of a bolt a, upon which the link C turns; this bolt has a lip 4, 
which fits into a corresponding recess in the breech, as seen dotted 
in Fig. 2, and is retained in the position represented in this figure 
by a spring pin s, Fig. 2, which fits in the hole s*, Fig. 38, and is 
forced up in advance of the arm T by a spring. When it is required 
to remove the cartridge block for the purpose of cleansing or repair- 
ing it, it is simply necessary to depress the spring pin s, when the 
arm T may be swung into the position represented in red in Fig. 2, 
which clears the lip & of its recess, and allows the bolt a to be with- 
drawn, by which the double link C is disconnected from the breech. 
For the purpose of preventing the corrosion which might take place 
between the breech pin and the cartridge block in which it slides, 
which would cause the pin to adbere to the block and prevent the 
two from working freely upon each other, a thimble or bushing A? of 
some unoxidisable metal or bard alloy is inserted in the rear of the 
cartridge chamber, aud is kept in place vy screws. one of which is 
seen et ¢, Fig. 4 The proportions which have been found to 
answer best for this alloy are as fullow:—60 parts by weight of 
copper, 20 parts of nickel, 20 parts of zinc. This alloy resists the 
explosive force and the heat, and is nut itself materially injured by 
oxid -tion. 

The cartridge case to be employed is stamped and spun up of 
brass, or of some metal that is sufliciently soft or yielding to permit 
it to pack the joint between the barrel and the cartridge bluck b 
the expansion of its mouth. A short distance back of its mout 
there is an enlargement ¢, which fills the enlargement in the advance 
end of the cartridge chamber P ; and in the rear of the bore of the 
barrel, at its rear end, there is a small hole v, for the entrance of tue 
fire from the cap, which is closed by wax or in some other suitable 
manner, and the powder is introduced, as seen in Fig. 10. A wadl 
is placed on the powder, and the ball, having been well tallowed, is 
then inserted, and the case is closed around it by pressure applied by 
any suitably-formed press or swage. 


| 
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CLARK’S PROJECTILES FOR ORDNANCE, 


Tuts invention is a communication from C. W. Stafford, of the 
United States, to Mr. Clark, of Chancery-lane, and relates to what 
are technically known as * sub-calibre” shot and shell, that is to say, 
shot and shell of a calibre less than that of the guns from which they 
are intended to be fired. 

It consists, first, in the combination of a bo!t or elongated shell of 
iron or steel, having a cutting face and a surrounding casing of 


; wood or other light material. 


Secondly, in a rear cap of metal so applied in combination with 
the bolt or shell and the wooden casing as to serve as a means of 
holding the wooden casing, as a means of attaching the packing 


| device, and as a means of supporting and guiding the rear end of the 








projectile in the bore of the gun. 

Thirdly, in a front cap of metal so applied in combination with 
the bolt or shell and the wooden casing as to serve the pu’ of 
holding the forward end of the said casing, of supporting and 
guiding the front end of the said casing in the bore of the gun, and 
of effecting the explosion of the charge of the shell by resistance 
against the surface of the body penetrated by the shell itself. 

Fig. 1 is a longitudinal outside view of a shell constructed accord- 
ing to the invention, Fig. 2 is a central longitudinal section of the 
same, Fig. 3 is a central longitudinal of"a shot illustrating a modifi- 
cationSof theBin vention. Rae a GEE — eu 
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A is a bolt which forms the body of the shot or shell made of cast 
steel or of iron faced with steel at its front end, and if intended for 
operating against metallic armour its face is made concave, as shown 
in Figs. 2 aud 3, to produce a sharp cutting edge. For a shell the 
exterior of this bolt may be made perfectly cylindrical, as shown 
in Fig 2, as the cavity for the charge may be so arranged as to bring 
the centre of gravity nearer the front evd, but for a solid shot the 
bolt is tapered towards the rear end for about two-thirds of its length 
as shown in Fig. 3, to bring the centre of gravity at the desirable 
point. B is the casing of wood or other light material surrounding 
the bolt A, and extending from the rear nearly to the front end 
thereof, having a periphery of cylindrical form to fit the bore of the 
gun. This casing may be made to fit the whole space between the 
bolt and the bore of the gun as represented in Figs. 1 and 2, or for 
projectiles to be used in guos of large calibre may for the sake of 
liglituess be composed of staves secured around the exteriors of bands 
which encircle avd fit snugly to the exterior of the bolt. C is the 
rear cap made of malleable iron or other metal fitting over the rear 
end of the casing B, as shown in Figs. 2and 3. D is the cup-shaped 
annular disc of copper or other soft metal fitting over a projection 
¢ upon the rear face of the cap C, which projection is made of angular 
or irregular form in its transverse section to prevent the disc D 
turning thereon. The cap C performs the functions, to wit, holding 
the rear end of the wooden casing, supporting and guiding the rear 
end of the projectile within the bore, and constitutivg the means for 
the attachment of the packing disc D. I represents hemp, candle- 
wicking, or other fibrous material thoroughly saturated with acomposi- 
tion of tallow, black lead, and sulphur coiled between the disc D and 
cap C, and when compressed between the said disc and cap it expands 
radially in all directions so as to assist the disc D in closing the 
windage. The composition above mentioned is likewise very bene- 
ficial iv lubricating the bore of the gun and preventing heating and 
scaling. In the illustration given in Fig. 2 the cap C also consti- 
tutes the means of closing the orifice through which the chamber of 
the shell is charged with explosive material, for which purpose the 
said cap is formed with a projection c! adap'ed to screw into the 
chamber, the pitch of its thread being in the reverse direction to that 
of the lands or rifle grooves in the gun in which tbe projectile is to 
be used. The cap C may be attached to a solid shot by fitting it 
over a stem a! provided on the rear end of the shot and securing it 
by wedges c*, as represented in Fig. 5, or by upsetting or rivetting 
the said stem at the back of the cap. F, Fig. 2, is a nipple secured 
in an oblique position in the side of the shell. G is the front cap cf 
metal having a portion of its exterior cylindrical and of a sizv to fit 
the bore of the gun, and having in its front part a central opening 
to fit the bolt or body A so that it may turn freely therein. In the 
rear portion of the said cap there is a screw thread to enable it to be 
screwed on to the front end of the wooden casing B, as shown in 
Fig. 2, that it may bold the said end of the said casing in place and 
support and guide it in the bore of the gun. ‘The said cap covers 
the uipple F. In the case of a solid shot the forward end of the 
wooden casing may be held by a simple metallic band slipped over 
its exterior and secured by screws V, V, as shown in Fig. 3. The 
operation of the shell is as follows :— 

The charge having been inserted in any suitable form or manner, 
and a percussion cap put on the nipple F, and the cap G having been 
adjusted to a suitable position witi respect to the nipple, the sbell 
is ready for placing in the gun. The first effect of the carrying charge 
iu the gun is to expand the cup shaped disc D, forcing it and tne 
packing and lubricating material I into the rifle grooves, and 
effectually closing the windage, aud insuring a spiral motion of 
the shell as it is impelled forward through and from the bore, the 
screw C! being in the meantime tightened by the rotary motion 
received from the packing disc D. Owing to the great area ex posed to 
the explosive force of the charge of gunpowder in the chamber of 
the gun in proportion to the weight of the shell, a very high velocity 
is produced, as is well known tv be the case with sub-calibre pro- 
jectiles On striking any resisting body, such as metal armour, the 
small diameter of the bult A causes its cc ueave cutting face a to 
enter with great facility, and it passes in until the front of the cap G 
reaches the surface of the said body, avd is arrested, when the 
momentum of the bolt continuing, carries it forward through the 
said cap G, and ivtu the said body, the percussion cap un the nipple 
F is driven against the oblique inuer surface g of the said cap G, 
the angle of which is such as to strike evenly upon the top of the 
percussion cap. After having doue its work of communicating fire 
to the es charge within the shell, the nipple F is crushed or 
broken off in passing through the cap G, and the bolt A is carried 
by its momentum into and through the armour, and at the same time 
exploded therein. The shell B is crushed and dropped or thrown 
off with or before the cap G. 
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THE LATE WILLIAM BUCKLE, ESQ., C.E., 
Assistant Cover or Her Magsesty’s Mint. 


We recently recorded in our columns the death of Mr. William 
Buckle, of the Mint. The deceased gentleman, however, was too 
remarkable a member of the scientific community to be allowed to 

away from umong us without a more lengthened notice than 
an ordinary obituary paragraph. There is much to be found in the 
life and career of Mr. Buckle which not only reflects lustre on his 
own character, but is, at the same time, instructive and encouraging 
to those who survive him. Without the adventitious aids of forcune 
or high birth, and by the sheer force of industry and integrity of 
purpose, he advanced from a comparatively humble position to one 
of considerable eminence and honour—that of second executive 
officer of the Royal Mint. 

It is not necessary, for our present purpose, to embark upon a 
voyage of genealogical discovery, with a view to tracing far back 
into the past, the ancestry of the subject of our memoir. It is, 
happily, growing more aud more the custom to regard men for what 
they are, rather than for what their great grandfathers may have 
been. “ Birth and ancestry” are honoured “when they are 
regarded as the incentives to exertion, not the title-deeds to 
sloth!” ‘I'here is no need to make Mr. buckle, as it were, “a pen- 
sioner on the dead ;” his own life renders such a course unneces- 
sary; and it is more fitting, therefore, that his ashes should be 
allowed quietly to repose beneath the evergreen he himself has 
planted—an honourable nawe. 

As Mr. Buckle was not only a millwright and enginge*}) mse', 
but the son of a millwrighbt, it may not be improper, uevertheless, to 
speak briefly of his immediately preceding relation. ‘Tiio.was 
Buckle, the father of William, was born at Alnwick, in Northum- 
berland, just 104 years ago, namely, on the 10th of October, 1759. 
He devoted attention for a considerable period to the improvement 
of agricultural machinery, and several ingeniously constructed 
farming implements, such as ploughs, winnowing machines, thresh- 
ing machines, &c. &e.—some of which were propelled by steam 
power—owed their existence to his practical skill. Subsequently, 
on coming to London, the elder Buckle was associated intimately 
with the celebrated Earl of Dundonald, and assisted that ingenious 
nobleman in the realisation of some of his ‘multifarious mechanical 
schemes. ‘I'he principal of these comprised several machines for the 
manufacture of rope, and which resembled those now in use in the 
royal dockyards of this country. Thomas Buckle married, in the 
io 1785, Ann, the daughter of Mr. Jasper Tate, of Alnwick, and 

y whom he had issue a daughter and two sons, named respec- 
tively Rachael, William, and Thomas. In the year 1849, at the ripe 
age of ninety years, he died. 

William Buckle, the second child referred to, and of whom we 
have now exclusively to speak, was also born at Alnwick on 
the 29th of July, 1794. Soon after his birth his parents removed to 
the town of Kingston-upon-Hall, in Yorkshire, and on the banks of 
the unclassical river Humber young Buckle received his education. 
The family again migrated when William had attained his four- 
teeuth year, to London, and very soon afterwards the latter was 
apprenticed to the then well-known firm of Woolf and Edwards, of 
Lambeth, millwrights and engineers. in their employment he won 
for himself golden opinions, aud his excellent conduct aud studious 
habits during his apprenticeship undoubtedly formed the solid 
foundation upon which his future success in life was based. The 
writer of this imperfect sketch has often heard from the lips of 
Mr. Buckle himself the details of his "prentice days, and how he, in 
the evenings and after business hours, supplemented the defects of 
his Hull education by attending schools and drawing-classes. 
Between Lambeth and Finsbury he very frequently travelled with his 
drawing-board and T'-square under his arm at night, in order to 
benefit by the instruction given at a mechanical drawing school esta- 
blished ia the last-named district, and which was then the only 
place of the kindin London. Indeed, his studies at this period were 
carried on in spare hours with rare assiduity, and he thus imbibed a 
knowledge of the principles as well as the practice of engineering. 
There is v0 doubt either that the fact of Messrs. Woolf and Edwards 
being millwrights as well as engineers was of advantage to the young 
artisan. ‘Ie thereby enjoyed facilities for obtaining experience in the 
construct.on of millwork—facilities which were fully availed of— 
and also became an adept in the use of the plane and the chisel as 
well as of the file and the hammer. Of this universality of practical 
workmanship Mr. Buckle was always proud, and he regretted the dis- 
solution cf the connection between the miliwright and the engineer, 
which has of late, to a great extent, taken piace. It is not unworthy 
of remark that many of our most eminent mechanical men—for 
example, as suggesting themselves at the moment—John Rennie, aud 
William and Peter Fairbairn, were originally millwrights. 

Shortly after completing his apprenticeship, Mr. Buckle was nomi- 
nated by ais employers for an important post at Memel, in Prussia, 
and thither he accordingly repaired, under the auspices, we believe, 
of Messrs. Humphrys, and the patronage of the Prince of Harden- 
burg. His mission to that country was one of some moment at the 
period. Jt consisted in the introduction of steam navigation on its 
rivers and lakes. The great promoter of this movement was the 
Prince in question, who soon became attached to his youthful but 
active anc. talented coadjutor, and encouraged him in every possible 
way. Mr. Buckle’s exertions, under somewhat adverse physical 
circumstances, were of an extraordinary character. He could get 
little skilled assistance from the Prussians, and whatever was re- 
quired in the shape of mechanical aid in the repair of machinery, 
was supplied by his own hands. Frequently, too, the shallow 
waters of the rivers were a source of difficulty to the steam naviga- 
tors. “ Not unfrequently the ship had to be moved with handspikes 
—this manual power being applied by Mr. Buckle and his assistants 
from without, and while immersed to their waists in water; and the 
passage of the Elbe was particularly awkward, the course or channel 
having to be staked out to mark the deepest parts. “ One night,” 
says Mr. Buckle, in a letter written by him soon after the incident, 
“one night when, through the illness of the captain, I was acting in 
the douole capacity of captain and engineer, the ship grounded. I 
stripped myself, took another man with me, and, armed with hand- 
spikes, got upon the bed of the river. We clapped our shoulders, 
in real earnest, too, in the water and under the boat's bottom. 1 
ordered the people to assist on deck. We tried altogetier, and 
presently, with a spring, she came off * like a shot.’” 

While euployed in this service Mr. Buckle was fortunate enough 
to rescue a young lady of Prince Hardeuburg’s family from the 
imminent danger of drowning, and this under circumstances 
demonstrative of much personal courage, besides gaiuing applause 
for his conduct, on this occasion a gold medal commemorative of 
the incident was awarded him. His stay in Prussia extended to 
four years’ duration, and returning to England he was appointed by 
Boulton and Watt to put the engines into the first steam mail packet 
destined for the Holyhead and Dublin passage—the first indeed 
which had as yet run between England and Ireland. ‘The name of 
this vessel was the Ivanhoe, and the anxiety of the then Postmaster- 
General, Sir Francis Freeling, to place her on the station was so 
great, that special permission was awardedto Mr. Buckle to continue 
the fitting a her engines on Sundays. ‘Those who know anything 
of the exigencies of engineering, are aware that the sanctity of some 
portion of the Sabbath is often invaded by the whirr of machinery 
and the sound of the hammer—the work accomplished thereby being 
“a work of necessity aud mercy.” At the time of which we 
speak, the yes 1824, marine engineering was comparatively a 
novelty, aud Sunday labour at Milford was evidently regarded by 
the authorities as an innovation demanding a special reason and 
special sanction for its being done. The original of the official docu- 
ment, conierring upon Mr. Buckle the privilege of working on Sun- 
days lies before us, and as the matter to which it relates is of 
historical interest, we do not hesitate to give a literal copy of that 
document. It runs thus:— 








“To William Buckle, engineer, and 
the persons necessarily employed 
under his directions, 

“Tt having been represented to me, Henry Leach, Esq., one of 


* County of Pembroke 





his Majesty's justices of the peace for the county of Pembroke, that 
it is necessary for the public service that the said William Buckle 
should be permitted to carry on the work on board his Majesty's 
packet Ivanhoe on Sunday, in order to complete the said work as 
soon as possible, 

I do hereby give the said William Buckle authority, together with 
those employed under his orders, to proceed with the work ou Sun- 
day next, the 30th of August inst. 

Given under my hand and seal this 29th day of August, at Mil- 
ford, in the same county. ct heen 


The vessel was completed in duo time, and Mr. Buckle was 
the first engineer who steamed in a packet across the Irish Channel. 
Of the subsequent history and fate of the [vanhoe we know little, 
but we find Mr. Buckle engaged at a Jater period in atiending—so 
far as his speciality was concerned — George IV. on his memorable 
visit to Ireland, After the return of his Majesty to this country the 
name of the vessel which he had honoured (?) by voyagiug in—the 
Lightning—was changed, by royal request, to that of Royal Sove- 
reign. Hor many years after she was known by that title, but 
ultimately, when her engines became dilapidated, and herself the 
worse for wear and tear, the Royal Sovereign degenerated into the 
Monkey, and under this contemptible appellation she has done duty 
for many years as a tug-boat in the river Thames. 

**To what vile uses may we not return, Horatio?” 

We have now reached the most momentous epoch in the annals of 
Mr. Buckle, His nautical experiences came to an end, and he was 
+ mmoned by Messrs. Boulton and Watt to come to Birmingham and 
take charge of their worksat Soho. “ Soho,” as Mr. Buckle in later 
years enthusiastically, if not very poetically, wrote, 

“The home of genius !—birth-place of each art, 
Retreat of talent! Learning’s home and mart— 
Aboue of Science ! dwelling of the free— 
llow much mechauvics ought to reverence thee ! 

This new engagement, as may be imugined, opened up a wide 
field for the development and exercise of all Mr. Buckle’s theoretical 
and practical abilities. The engineering operations conducted at 
Soho were numerous, extensive, and varied, and a mere catalogue of 
those which, in the thirty years of the deceased gentleman's term of 
office there were controlled by him, would fill a column of THe 
Enaixeer. It is impossible to particularise them. Very frequently 
700 or 800 nen Were employed ou the works, which were a constant 
scene of bustleand activity. Mr. Buckle enjoyed the confidence and 
the friendship of the junior Wattin an eminent degree, and he con- 
stantly was associated with the surats from all countries who came 
almost in a continuous train to visit the “ cradle of the steam 
engine.” 

As if in anticipation of the future destiny of Mr. Buckle, he was 
entrusted wiih the construction of the machinery for a great number 
of mints, and, among others, one for Soho itself, the principal of 
which, with their dates of manufacture, were :—Bombay Mint, 
1824; Rich 
named), 1826; Mushett’s Mint (South America), 1827; Guanaxuato 
Mint, 1827; Culiacan Mint, 1828; Lisbon Mint, 1834. ‘Thus it will 
be seen that the subject of our memoir received a preliminary 
education iu tinting, or, at all events, in mint making, before 
coming, as he eventually did, to the Royal Mint, Tower Hill, the 
machinery for which, also, or a great portion of it, was the work of 
Boulton and Waitt, prior to Mr. Buckle’s joizing them. 

It must be stated that, during the long period of that gentleman’s 
sojourn at the Soho Foundry, or Factory, as we should prefer call- 
ing it, he paid particular attention to the moral and pliysical well 
being of those who were placed under him. The workmen almost 
reverenced him indeed. Especially was he careful that apprentices 
to the firm should have the advautages of evening instruction. Most 
of those apprentices were, by a time-honoured custom—now lapsing 
into disuse, and yielding to the premium system—the sons of work- 
men engaged at the works. Mr. Buckle established, with the aid of 
eulightened colleagues and friends, a miniature literary and 
scientific institute. In this he frequently figured as both teacher 
and lecturer; and many of his written essays on scientific subjects 
are still extant. In this way his useful life passed on. He was 
elected a member of the Institution of Civil Engineers, and took a 
considerable prominence and part in the formation of the Institution 
of Mechanical Engineers, of which he was elected a Vice- resident, 
and before which he read many papers. He was also afterwards au 
honorary member of the Loudon Association of Foremen Engineers. 
Ilis advice was sought after largely in practical matters counected 
with machinery apart from Soho; and in the neighbourhood of 
Birmingham many ingenious mechavical arrangements still exist, 
which owe their origin to Mr. Buckle’s suggestion. It would be 
easy to specify them; but probably, at some uot very distant day, a 
more extended memoir of that gentleman will appear, and we shall 
not anticipate its publication by too minute detail. 

° & * * * 
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In the year 1851, and contingent upon the recommendations of a 
Royal Commission, a kind of revolution was effected in the Mint on 
Tower-hill. An ancient institutiou, which, it was said, had origi- 
nated during the Saxon Heptarchy, existed in that establishment, 
and was known as the Corporation of Moneyers. This corporation 
consisted, in the year named, of five members and two apprentices. 
They were empowered, they said, by charter, to coin the moneys of 
the realm, and to receive from the Treasury heavy percentages for 
doing it, and this they had done for inany years. ‘The Cominission 
referred to, aud of which Mr. Sheil, M.P., was chairman, and Mr. 
Joseph Hume, junior, secretary, reported against the “ rights” of the 
company, aud very soon after the corporation ceased to exist. The 
members and apprentices were pensioned off and the Mint became ex- 
clusively a Government establishment. Mr. Buckle was sent for by 
Sir J. Herschell in May, 1851, to assume an office in the Mint which 
the absence of the moneyers rendered it necessary to create—that 
of assistant coiner. That gentlemau than bade adieu to Soho and 
became a Government official. To Captain (now Colonel) Harness, 
royal eugineer, was intrusted the task, as deputy master, of re- 
organising the money manufactury and putting it to work on its 
new footing. In this task, which Captain Harness initiated with 
consummate skill) Mr. Backle played an important part. From that 
time forward to his death, which occurred on the 30th ult., Mr. Buckle 
continued to hold the office of assistant coiver, to which Sir J. Her- 
schell hadappoiuted him, with honour to himself and satisfaction tothe 
Government, <A crowd of sorrowiug relatives aud friends followed 
the remains of Mr. Buckle to their last resting place in Kensal 
Green Cemetery on the 6th inst., and many of the Mint workmen 
surrounded sorrowfully his grave. It is feared that but scant 
justice has been done in this paper to the domestic and social quali- 
tications of the deceased, and which were of the highest order. Mr. 
Buckle married, in 1838, Miss Williams, daughter of Capt. Williams, 
of Liverpool. He leaves a widow and two children to lament his 
loss, and it is satisfactory to know that his son, Dr. Fleetwood Buckle, 
has already distinguished himself by taking high medical honours. 
Mr. Buckle, at the time of his death, had completed his 7Uth year. 








Forrian anp Cotostat Jorrinas.—Up to the end of last year there 
were 11,030 miles of telegraph lines and 144 telegraph stations in 
India.—Letters received by the Manchester Cotton Supply Associa- 
tion report that the Bombay, Baroda, and Central India Railway is 
at present open from Ahmedabad, in the north, to Bulsar, a distance 
of 185} miles, passing through Broach, Baroda, and Surat. The 
remaining 125 miles to Bombay were nearly ready for opening 
When the monsoon came on in June, and it is expected the opening 
throughout will not be delayed beyond the end of the year. The 
Great Indian Peninsular line is open, with the exception of the gap 
of nive miles at the Thuil Ghaut, from Bombay to Mulkapore, in 
Berar, in a north-east direction 2954 miles, and from Bombay to 
Sholapore in the south-east 2764 miles. Mulkapore is within the 
limits of the great Berar cotton tield, aud cotton can be readily con- 
veyed to that and other points on the railway (Barsee, on the S. bE. 
line) for transport to Bombay, It is expected that the gap in the 
railway system at the Thuil Ghaut will be closed by the completion 


‘ of the line over the Ghaut in the course of next spring. 


rdson’s Mint, South America, 1825; Soho Mint (before’ 





LAUNCH OF THE VALIANT. 


Tue first of the long-promised additions to our ironclad fleet was 
made on Wednesday by the launch of this frigate from the yard of 
Messrs. Westwood, at Poplar. According to the calculations and 
repeated statements of the Admiralty authorities made last year, 
this vessel was to have been the smallest of five of the same iron 
clad class sent ailoat before the present autumn. Now, however, it 
is almost needless to say that the Valiant will be the only iron frigate 
which our navy will receive this year at least. The dates for 
launching the Northumberland, the Agincourt, and Minotaur have 
been gradually postponed as the year has advanced, till now even the 
most forward of them allis only spoken of as likely to quit the stocks 
about theendof next December. ‘Che Achilles, which was begunabout 
the same time as the Warrior, is the least torward of any, and nothing 
can more completely exemplify the disadvantage under which the 
Admiralty labour in endeavouring to compete with private firms in 
the construction of these iron frigates, than the costly dilatoriness 
shown in the building of this single man-of-war at Chatham, which 
even now is not so much advanced as any of the new armour ships 
ordered last year. The Valiant is one of quite a new class of iron 
frigates —a connecting link, so to speak, between the mag- 
nificent Warrior and the ugly, but useful, vessels of the 
Defence and Resistance class. Her length over all is 28v0ft., 
her extreme breadth 56ft., and her depth from her spar deck 
59ft. Her lines are infinitely finer than the broad bowed 
vessels like the Defence, but yet are not to be compared in fineness 
to the Warrior, while, on the other hand, her bows, without having 
a regular beak to be used asa ram, are still sufficiently projecting 
beneath the water line to enable her, if she got a chance of striking 
an enemy, to inflict fearful mischief, without in the least risking the 
safety of her own hull. She is, in fact, a sister ship to the Hector, 
which was launched from the Clyde at the close of last year. In the 
construction of the hull the principle is the same as that of all the 
iron frigates—that is to say, the Valiant, within her armour of teak 
and iron, is a perfect web of wrought iron ribs and longi- 
tudinal girders. Like the new frigates, however, she is to be 
plated from stem to stern in armour, the stern being almost as 
fine as her bows, and with au additional plating of iron over her 
outer stern-post and rudder-head. About 80ft. from the bows 
inboard she is fitted with a semi-circular shield, which extends from 
one side of the vessel to the other, and rises from the main deck to 
the level of her bulwarks on the spar deck. This is coated with 
4}-in. armour plates, and lined with teak as with the broadside. On 
the main deck it is closed, but on the upper is pierced for two of the 
heaviest guas for use in chasing an enemy, or when bearing down 
on one to strike her as a ram. 

It is intended that the Valiant shall be fitted with a pair of 
horizontal engines, of 800 horses nominal power, on the double 
piston-rod principle, manufactured by Messrs. Maudslay. The 
cylinders are each to be 82in. diameter, with a stroke of 4ft. They 
will both be surrounded with steam jackets, which are supplied 
with steam direct from the boilers; the ends of the cylinders and 
the cyliuder covers are also to be cast hollow, and supplied with 
steam in the same manner. The screw propeller is 20ft. diameter, 
with two blades, constructed so that the piteh can be varied from 
22ft. Gin. to 27ft. Gin. When working full power the engines are 
expected to make about sixty revolutions per minute. ‘There will 
be six boilers placed, three on either side of the vessel, with the 
stoking-room between then. 

There will be also a pair of auxiliary engines of the collective power 
of 40-horses, to work two double-acting force pumps, arranged with 
a system of pipes throughout the vessel for the purpose of extin- 
guishing fire. These engines will be also used for driving two fans 
for ventilating the cabins by means of two lines of pipes, ranged one 
on either side, throughout the length of the vessel, with gratings for 
regulating the supply of air into each compartment. These engines 
will also be used for driving a blast fan for a cupola furnace, 
for melting iron for shells, placed at the end of the stoke- 
hole, aud for driving an apparatus for raising the ashes 
on to the upper deck, so as to save Jabour. Externally the Valiant 
looks as ugly as the Hector, though better in the water than cither 
the Resistance or Defence. About 400 tons of her armour plates are 
already bolted on, and ¢he others, manufactured at Messrs. Browns’ 
works, Sheflield, are ready for fastening. ‘ihe launch was beauti- 
fully managed. So perfect were the arrangements that when she was 
almost on the point of starting, the tiual push with the hydraulics 
was at the last moment delayed to allow a vessel that was in the 
river to get out of the way, and during this interval the Valiant 
stood so equally balanced on the stocks that a movement would have 
started her. When all was clear, ut about balf past twoo’clock, Mrs. 
Thomas Rolt dashed the wine over the bows, and in another instant 
the Valiant was gliding slowly and easily into the river. She is 
not likely, however, to leave the river yet for some months, as all 
her internal fittings, includiug engines, withher armourand rigging, 
have yet to be completed. 








Co-operative Compantzs.—At the Social Science Congress, Edin- 
burgh, Sir J. Kay-Shuttleworth gave an account of the difficulties 
which the system of co-operation had to encounter, as experienced 
in some of the mills on his own estate. It was arule that the 
shareholders should have a preference in finding employment for 
themselves and their families in the mills ; and instead of the energy 
and discipline being better, they were much more troublesome to the 
overlookers, whom they considered very much as their own servants. 
The quarterly meetings were generally scenes of the most grievous 
complaints against the overseers; and if one had dismissed a share- 
holder—no matter for what—he ran the danger of being himself 
ignominiously dismissed. The iutroduction of co-operation into one 
of these mills was thus attended with very exceeding difficulty. 
Then there was always a want of the experience of capital on the 
part of such societies that was very detrimental to their success. 
For example, during the prosperity caused by the great demand 
from India. some of the co-operative concerns cleared profits at the 
rate of forty or fifty per cent.; but instead of allowing this to accu- 
mulate against worse times, it was all distributed; and consequently, 
when pressure came they could not go on, and, as in one instance, 
were obliged to sell their whole stock and mills at a reduction of 
forty or fifty per cent. j 

Trarric Returns.—The traflic receipts of railways in the United 
Kingdom amounted, for the week ending the 3rd of October, on 
10,882 miles, to £638,616, aud for the corresponding week of last 
year, on 10,428 miles, to £615,434, showing an increase cf 454 miles, 
aud of £23,182 in the receipts. The gross receipts on the following 
fifteen railways amounted, in the aggregate, ou 7,663 miles, to 
£508,008, and for the corresponding week of 1862, on 7,397 miles, to 
£498,602, showing an increase of 266 miles, and £9,4U6 in the 
receipts. ‘The increase on the Caledonian amounted to £616; on 
the Great Northern to £2,146; on the Great Southern and Western 
to £448; on the Lancashire and Yorkshire to £2,096 ; on the London 
and North-Western to £4,134; on the Manchester, Sheffield, and 
Lincolnshire to £1,595; ou ,the Midland to £3,797; on the North 
British to £899; on the North-Eastern to £4,427; total, £20,158. 
But from this must be deducted £3,144, the decrease on the Great- 
Eastern; £812 on the Great-Western; £3,332 on the London, 
Brighton, and South Coast; £2,571 on the London and South- 
Western ; and £893 on the South-Eastern—iogether £10,752, leav- 
ing the increase as above, £9,406. ‘Ihe goods and mineral traffic on 
those lines amounted to £259,069, and for the corresponding week 
of 1862 to £235,054, showing an increase of £24,015. The receipts 
for passengers, parcels, &c., amounted to £248,939, : against 
£263,548, showing a decrease of £14,609, the comparison being with 
an International Exhibition week of last year. ‘The trafiic receipts 
on sixty-three other lines amounted, on 3,219 miles to £130,608, and 
for the corresponding week of last year, on 3,031 miles, to 
£116,832, showing an increase of 188 miles, and of £13,776 in the 
receipts. The total receipts of the past week show an increase of 
£3,677 as compared with those of the preceding week, ending the 
26th of September. 
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THE GREAT EASTERN. 


Tue adjourned meeting of this company was held on Monday at 
the London Tavern ; Mr. W. Barber in the chair. 

The chairman said the adjourned meeting had been held to 
receive the report of the committee, and he believed Mr. Hawes, the 
chairman of the committee, was prepared to make his report. 

Mr. H wes said their inquiries had occupied eight days, and this 
was the earliest moment they could make their report. He bad uo 
wish to say anything disrespectful of the directors, but was im- 

ressed with what he considered their erroneous management. 
They had the affairs of the company in hand for three years and a 
half, and there had been nothing but a series of losses and disasters. 
He found that every voyage from the first showed an increasing 
loss. The losses had scarcely been referred to in the reports of the 
directors, and the proprietors had never had the amount of those 
losses clearly put Telech thom. In 1860 the loss on the working 
account of the ship was £12,700, in 1861, £5,660 ; in 1862, £13,247 ; 
and in 1863 the loss was £18,900. The losses on working account 
hadj been £50,600, and on the repairing and accident account 
£74,000. The total receipts included £33,000 from visitors to see 
the ship. The ship had cost £831,650, besides which there had 
been £74,600 expended in consequence of losses from accidents. 
There had been nothing but losses on the American trade. In 
ascertaining their losses they must add the interest of borrowed 
money. In 1860 there wasa loss of £12,600, but only £400 was 
stated as the loss in the report. In 1863 they were told the trade 
had been paralysed by competition; of course, that was one of the 
objections to the American route, where they had lines of steamers 
that loaded rapidly, sailed almost every day, and made the voyage 
in a short time, thus creating the utmost competition. He found 
that the loss to the company per voyage in 1860 averaged £4,700 
nett ; in 1861, £6,500 ; in 1862, £4,810; and in 1863, £6,493. One 

t element of loss was the accidents, and from statistics of the 

ard of Trade they were frequent ov that route. The ship was 
designed to go at the rate of 14 knots per hour for long voyages, so 
as to accomplish the distance from England to India or Australia in 
about thirty-six days. There was a remarkable unanimity in the 
public papers as to the capabilities of the ship under good and 
efficient management. He proposed to show that by taking the 
expenses of the ship for the past three and a half years, which 
were much greater than they ought to be, and assuming them to be 
the same for the Indian or Australian trade during that period, the 
result would be very different to that of the American trade. 
About 9,000 or 10,000 tons of coal would be sufficient for the 
voyage to India, the speed being at the rate of 12} miles per hour, 
but they only proposed to go at 11 knots per hour, which would 
give two and a half days more on the voyage, and save a large 
weg A of fuel. The distance to India round by the Cape of 

ood Hope would be accomplished in about forty-three days. The 
Peninsular and Oriental Company performed the distance A thirty- 
eight days, at a charge to each passenger of about £130, while he 
proposed they should charge £70 out and £80 home for each 
assenger. ‘l'here were about 500 or 600 passengers per month 
etween Calcutta and England, and they estimated they would get 
200 passengers. There were about 1,000 troops at about £20 each, 
and there were about 5,000 tons of freight. He calculated £125,000 
as the receipts out and home. He estimated the cost of coals at 
£32,000, victualling at £20,000, wages at £30,000, and port dues, 
&c., at £12,500, or about £94,500. Now, if those calculations 
were correct the results would be very different from the American 
. Voyages. ‘hey could not sell the ship at the present time without 
incurring a loss of at least £150,000, while, if they would raise 
£50,000 among them, it would be sufficient to relieve the company 
from pressing liabilities and fit her out for a voyage to India. He 
was glad to say that the claim of Mr. Parry had been stayed until 
next November. There wereyonly three small claims of £200, 
£500, and £21 for which petitions had been presented for winding- 
up, but could be easily yot rid of. They estimated the present 
debts of the company at £35,000, and the outfit of the ship at £25,000. 
He then read the report of the committee, which was of considerable 
length. It spoke in high terms of the engineering skill of Captain 
Paton, the commander, and that the ship was admirably adapted to 
the East Indian or Australian trade. She had averaged 124 knots 
an hour on the American trade, consuming from 240 to 280 tons of 
coal per day, but by reducing the speed to 11 knots per hour a 
reduction of about one-third of the coal would be effected, and she 
would accomplish the voyage to India in forty-five days, and the 
consumption would not exceed 9,000 tons of coals. The receipts in 
three years and a half on the American trade only amounted to 
£153,000, including £33,000 received from persons visiting the 
vessel; but on the Indian or Australian trade they would have 
obtained in the same time £600,000, at a cost of only £170,000, 
leaving an ample margin for everything, including good dividends 
on the ordinary shares. He concluded by moving the adoption of 
the report of the committee. 

Mr. Prowse seconded the motion. 

A shareholder suggested that the ship would pay much better if 
employed on excursion trips to various places of importance at 
moderate charges. 

Mr. 8. Russell said the ship was designed for the long voyages, 
and not to go at higher speed than 14 knots per hour. Her mean 
speed had been 141 miles per hour. It was a mistake to suppose 
that any alteration had been made in the vessel; everything was 
exactly as it was designed. They should use the best coals, endea- 
vour to economise as much as possible, and employ the ship on the 
Indian or Australian trade, and have men of the highest skill to 
manage the affairs of the company. 

The chairman considered that the committee had worked very 
hard without producing any resuit. The company wanted money 
to pay off its liabilities, and unless they could raise it no good could 
be done. The bondholders had held a meeting that morning, and 
passed a resolution requesting the trustees to sell the ship on the Ist 
of January next or soon after. The ship was now the property of 
the trustees of the bondholders. He doubted the possibility of 
insuring the vessel for such long voyages. ‘They might pass any 
resolutions they pleased, because he thought they were perfectly 
useless. He repudiated all the charges that had been made against 
the Board. The directors had done everything they could for the 
company, and he thought it hard that a committee, some of whom 
only held five shares, and in the aggregate a very small amount, 
should make such a report, in which he, for one, could not coincide. 

Mr. Hawes contended that the directors were responsible for the 
past management of the company. He feared that there was a very 
bold policy in operation to sell the ship, and he hoped the share- 
holders would take courage, provide the necessary funds, and take 
the matter into their own hands. 

Some of the bondholders explained that their object was to protect 
their property, and to assist the shareholders as much as possible to 
relieve the company from its difficulties, 

Mr Freebody seconded the motion for the adoption of the coms 
mittee’s report, and it was carried unaniimously. 

r. Hawes proposed that a special geueral meeting of the com- 
pany be held on the 3rd day of November next to fill up vacancies 
in the direction, to alter the qualifications of the directors, and for 
the transaction of such other business as might be necessary for the 
maintenance of the company. ; 

The chairman said the resolations would come to nothing unless 
they could get money. He was quite ready to resign, aud so were 
his colleagues, and he hoped they would release them as soon as 
Possible, 

After some conversation the chairman and directors agreed to 
remain in office until the next meeting, and to attend it. 

The resolution was carried unanimously. 

' On the motion of Mr. Hawes, seconded by Mr. Marsden, a resolu- 
tion was unanimously to the efiect that the committee 
appointed on the 2nd inst. be requested to act with the directors, 
with a view to carry out the recommendations of the report for 
raising sufficient funds. 

i The chairman declined to act with the committee, in consequence 
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of‘some disrespectful observations that had been made to him by 
one of its members, and for which amends had not been made. 

The proceedings concluded with a vote of thanks to Mr. Hawes 
or the labour he had bestowed on the part of the shareholders. 
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Ratway Locomotrves.—The new engines made by the Londo® 
and North Western Railway Company now amount to one hundred 
yearly. The Great Eastern Railway have just contracted for ® 
large number of locomotives. The new engines for the Metro- 
politan Railway will have the Bissell truck, or two-wheeled bogie- 

Encineenine Lecrures at CHatHam.—The inaugural lecture of 
the course to be delivered to the officers and men of the Royal En- 
gineers was given in the lecture theatre at the headquarters of the 
Royal Engineer establishment, Chatham, on Tuesday evening. The 
subject was—“ On the Solution of Mechanical Problems by Geo- 
metrical Construction,” and the lecturer, Lieut. T. Fraser, Royal 
Engineers. The following is the order in which the course of 
lectures will be delivered:—Oct. 15,“ Iron; cast iron gun metal, as 
manufactured at Continental establisiments. Influences of structure 
and composition upon the durability of cast iron ordnance. Various 
applications of cast iron for the production of projectiles,” by 
Professor Abel, F.R.S. Oct. 20, “Malleable iron, and con- 
siderations bearing upon its conversion into ordnance and 
armour-plates ; cast steel, as produced by Krupp aud othe: 
German manufacturers, by Bessemer, &c.; homogeneous iron, 
and the employment of varieties of cast steel as materials foi 
cannon, projectiles, &c.,” by Professor Abel. Oct. 22, “On the 
application of the principles of dynamics to practical engineering,” 
by Professor Pole, F.R.S. Oct. 27, “ Copper, and the influence of 
foreign metals, &c., upon its properties; objections to bronze as a 
material for ordnance; alloys of copper with aluminium, phos- 
phorus, copper and zinc alloys; ‘stereo metal’ alloys of copper and 
iron,” by Professor Abel. Oct. 29, “ On the connection of heat with 
mechanical problems”, by Professor Pole. Nov. 3, * Meteorological 
Instruments,” by Major Scott, Royal Engineers. Nov. 5, * On 


steam and fuel,” by Professor Pole. Nov. 10, “ Lead, 
its impurities, and their influence upon its susceptibility 
to corrosion ; small arm projectiles, their corrosion, and 
how guarded against; corrosion of lead by waters, and 


means proposed for avoiding the contamination of water by lead; 
their merits ; applications of alloys of lead to military pur- 
poses; white metal fuses, and objections to them; compound pro- 
jectiles, their manufacture and preservation,” by Professor Abel. 
Nov. 12, “ Mechanical prime movers,” by Professor Pole. Nov. 17, 
“ Theory of spectrum analysis and principal results obtained by it ; 
detection of very minute proportions of metals; discovery of the 
metals cesium, rubidium, and thallium; sources and properties of 
these metals ; important inferences drawn from spectrum analysis,” 
by Professor Abel. This lecture will be illustrated by experiments 
arranged by Mr. Ladd. Nov. 19, “The steam engine,” by Professor 
Pole. Nov. 24, “ Memoranda relating (o building stones; their 
variations in strength and durability; causes of the decay of 
building stones ; various processes of preserving stones from decay ; 
important applications of soluble glass; artificial stones,” by 
Professor Abel. Nov. 26, “ The steam engine,” by Professor Pole. 
Dee. 1, * Strategical operations illustrated by the campaign of 1815,” 
by Capt. H. W. Hitchins, Royal Engineers. Dec. 3 and 8, 
“ Telegraphy,” by Mr. Fleeming Jenkin. Dec. 10, *The dock- 
yard, and how to see it,” by Lieut. V. G. Clayton, Royal Engineers. 

Tue Wetso Coat anv Iron 'TRApEs.—The Colliery Guardian 
states that in the Newport district there has been uno distinct de- 
claration yet made by the ironmasters as to the exact advance which 
will be granted to the men on and after the lst of November, but 
there is no doubt entertained that the masters will so arrange 
matters that the present amicable relations between employer aud 
employed will continue. The general opinion is that the advance 
will be at least 10 per cent., while many think it will be more. If 
the rise is 10 per cent., the position of the working classes will be 
materially improved, aud tbe puddlers, ballers, &c., will be able to 
increase their weekly earnings by from ds. to 7s. per week. It is 
hoped that the advance in wages will put a stop to the extra- 
ordinary emigration which has been going on for the last twelve 
mouths, and which still continues with but little abatement. In 
making an advance on the Ist of November, employers ought 
to look at this emigration movement as one of the first difficulties to 
be surmounted, and, if possible, checked and prevented. The 
orders are coming in to the different works at such a rate that there 
is a fair probability of another advauce in quotations, and present 
prices are held with unusual firmness. There are strong hopes that 
the Pontnewynydd works will be started before long by a great 
capitalist, with the view of making armour-plates, guns, &c. If this 
hope be fully realised, such an impetus will be given to trade in 
the Eastern Monmouthshire Valley as has never been witnessed 
before. The colliery proprietors aro doing a fair average business, 
and employment is pretty regular at the collieries. The merchants 
here, like at Cardiff, have an increased demand for steam coal, 
principally from foreign markets, and the exports have of late 
materially increased. ‘The Loyal Mail Company continue to 
take a large quantity of Risca black vein coal, and there is 
every prospect that Mr. Rhodes will receive the contract next 
year. A change has just taken place in the management at Risca, 
Mr. 8S. Palmer, the manager, having left, and he is 
succeeded in the underground management by Mr. Bates, 
a gentleman of extensive experience in the north of England. 
At Swansea there is no material alteration to report as to the 
general state of trade, which still coutinues somewhat more than 
usually brisk, with puddlers, forgemen, and furnacemen fully em- 
ployed. ‘There are no large stocks of iron on hand, the demand for 
almost every description being good, preventing accumulations.— 
Prices are very firm at last week's quotations, and there is certainly 
no appearance of any abatement on the partof makers. The ad- 
vance in the rate of wages to the workmen of from five to ten 
per cent. will shortly become general throughout the principal 
works of the district. Several fresh orders of considerable 
importance have lately been received, and there is con- 
sequently every reason to hope that the iron trade will 
continue satisfactory over the ensuing winter months. With 
respect to the coal trade, an increased demand has sprung up 
within the last week or ten days, not only for exportation, but for 
home purposes. 1n many instances an increase of from 6d. to 1s. 
per ton has been demanded and paid for steam coal, for exportation, 
and prices are firm at the enhanced rate. At Cardiff it is an un- 
questionable fact that the steam coal trade is at present in a more 
active state than has been the case since the period when the war 
raged between this country and Russia. For two or three months 
past a steady improvement has taken place in the trade, 
France, Russia, and the other Continental states being the 
principal customers, and there has been a large quantity also 
sent to the Northern States. This port has also had the advantage 
of the Royal Mail contract for the present year, which amounts to 
something like 100,000'tons a year. ‘he coal masters perceiving 
that the depression which bad characterised the trade fora long time 
was gradually being supplanted by activity of a substantial nature, 
called a meeting of the principal parties interested in order tu decide 
what course should be taken as regards the furure. It was shown 
at this mecting that there was an excellent demand, and after some 
discussion it was unanimously resolved that prices should be 
adva: ced from Is. to 1s. 6d. per ton, according to the description of 
the coal. Judging from the number of orders that have receutly 
come to hand, and the readiness of foreign buyers to accept sellers’ 
terms, there is no doubt that the advanced quotations will be main- 
tained with ease. Several weeks since the colliers of the Aber- 
dare Valley commenced an agitation with the view of getting a rise, 
and, as the coal masters have determined to demand higher prices 
for their coal, there is every probability that the wishes of the men 
will be complied with ; it is stated that a general rise in the colliers’ 
wages is contemplated simultaneously with the riseat the ironworks, 
viz., on and after the lst of November. The iron trade remains in 
about the same state. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE ACADIAN IRON, 

Sin,—As a director of the Acadian Charcoal Iron Company I 
cannot but notice with pleasure any authentic testimony to the 
excellence of our iron, such as is conveyed in the statistics quoted in 
your article of the 9th inst, on “ Cast-iron Ord ” In practice, 
the results of the particular trials of the Acadian iron to which you 
refer are, I believe, without « parallel; andin theory, the chemical 
objection once raised to the proportion of silicon in some of the iron 
is removed by a recent analysis, by Dr. Percy, of the iron which the 
company is now exclusively producing, showing the following result, 
viz. :—In the coarse-grained pig, 0°84; fine-grained ditto, 0°67; the 
average proportion in Scotch pig iron being 8-40; in Stafford- 
shire, 1°63; in Whitehaven hematite, 2°77; in Forest of Dean, 2°26 ; 
in Blaenavon, 1:36; in Pontypool, 1-46, &c. So far, therefore, 
from the silicon appearing in a very “notable quantity,” its propor- 
tion in the veritable Acadian iron is comparatively small, and con- 
siderably less than in the great majority of English irons. Practical 
tests, however, are of more value than theoretical calculations ; and 
the former, in ever so many instances, official and otherwise, have 
demonstrated the extraordinary strength and tenacity of the Acadian 
iron, and its consequent claim to the renewed attention af Govern- 
ment. Joun Livesey. 

Sheffield, October 13th, 1863. 








FLY-WHEEL SHAFTS. 

Stx,—Finding in Tue Exaineer this morving that a correspondent 
from Manchester wishes for an extension of the table, and also for 
tables of second and third movers, I have (if not too long for 
insertion in Tue Enareer) forwarded such a length of table as I 
have no doubt will answer the required purpose, though when — 
small engines work very many revolutions a minute, having suc 
short strokes, they require some small numbers for products and 
multipliers, which you will find in this note, that will require to be 
appended, and also some constant numbers. I have also given for 
first, second, avd third movers, both in wrought iron and cast. Thus 
for wrought iron— 


First mover ... ... 6°84 
Second mover ... 643 
Third mover ... .. 43 


And for cast iron— 


First mover wwe 7°368 


Second mover ... 5848 
Third mover .. 46416 
Products, Multipliers. Products, Multipliers. 

“O01 ee 1 “Ol es “21544 
“002 oe 12509 02 oe "27144 
003 o 14/22 03 eo “BIOT2 
“004 a "15874 “04 o “B42 
“005 ee ‘lil 05 eo "3634 
006 os “18171 06 ee *BOL4D 
007 oo “19129 “07 ee “41213 
008 ee 2 “08 “43089 
“009 ° “09 oe “44814 


: *20801 
I trust this will be sufficient to give the necessary information. 
“a Ws. WALTON. 
Perseverance Ironworks, Kirkstall-road, Leeds, 


October 3rd, 1863. 














































Revolu Revolu- 

tions per Reciprocals. Products. Multipliers] tious per Reciprocala Product. Multipliers, 
mithute, minute, 

88 .. 011304 88 .. 2°065 178 .. OOSGIS + 178 «+ 261% 
89 .. O112396 .. 8D .. 2°078 179 .. "OOSSST -- 179 26154 
90 .. OLIN 9 ., 20801 | 180 ., ; oe. 18° 52.7 
91 “O1L0989 oy] , 20875 et o V1 

92 .. “O1OS] 92 ., zomg 182 “005495 

03 .. O1OTSS .. 983 .. 2 1023 183 .. ‘O05464 

94 .. “OL0638 94 ., 21007 184 ,, “OU5425 

95 ., 010526 ., 95 .- 185 ., “OO5105 

9 ., Ol4IT .. OG °° 186 ,, ‘005376 

v7 .. 010309 .. o7 °° 2 IST ., “005348 

9S .. OlOW4 ., OB 2 188 ., 05319 

99... O10L0L ., og 5° 2 189 ., "005291 

10 .. “Ol . Ww Ou i190 .. 

101 .. "009901 ,, low °° 2 SOL eo 

102 ., 009804 .. ow °° 2 192 .. 

103... °009709 ., 103 °° 2-17. 193 ., ‘005181 

lod "009615 ,, 104 5. 2 194 ., OO5155 2°6°68 
105 .. “O0v524 105 2: 195 .. 005128 2 6914 
1u6 2. “OUD434 106 °° 21 106 ., 005102 2696 
107 4. "WOUS46 , 2 107 ., *005076 27006 
108 .. “009259 198 ,, ‘005051 2 7052 
109 .. "009147 199 ., "005025 27098 
110 .. ‘009091 2 200 ., “005 27144 
lll .. “009009 2 201 ,, *004975 27188 
liz .. ‘008929 § 202 ., *00495 2°7232 
113 4. “003850 2: 20% ., "004996 2727 
114 .. “OOS772 2 204 ., "004902 2°782 
115 .. “OOs606 2°25 205 .. "004878 2°7368 
116 ., "008621 2-26 206 ., "004854 2741 
117 .. “008547 22 207 ., "004831 2°7455 
118 .. “OUS475 2 203 ., "004808 275 
119 .. “WOS403 2 2u9 ,, °004785 27545 
20 2. “W0S533 2 210 ., “004762 27589 
21 4. ‘008264 2" 211 ., "001739 2 7632 
122 .. ‘OUS197 “t 212 .. ‘004717 2°7675 
123 2. “008130 2 213 ., "004695 27718 
124 .. “WOS.65 2 214 .. 004673 27761 
125 .. 008 D 215 .. *004651 2°7804 
126 .- ‘OU7937 2 216 .. 00463 2 7847 
127 *OU7847 24 217... "004608 2789 
128 o. “OUTSIS 2 218 .. 0 4587 2°7933 
129 .« 3 219 .. °004566 2°7976 
130 2% 220 .. "004545 2 802 
131 +. i 2" 221 ., "004524 2°8062 
132 2. “WOTST6 , 222 .. °004505 2°8104 
133 .. “OU7519 , 2 223 .. "004484 2°8146 
134 + “O0T463 2 d “004464 2°8188 
135 «- “007407 2" “001444 2 823 
136 .. *U07353 2% “004425 2 $272 
137 «. “OUT2 2 “004405 2°8314 
138 VOT246 001386 2°8356 
139 .. “OO7194 2 “004367 2°8398 
140 «. *OUT145 24101 230 ., °004348 28439 
141 oe “OUTO2 24197 | 251 ,, 004329 2848 
142 .. “007082 24233 | 232 ., “00431 2°8521 
143 .. *006993 24269 | 233 ., “004292 ° 2°8562 
144 oe “Ov6044 24325 | 234 ., 008274 ° 2°8508 
145 .. “006897 24381 | 235 ., “001255 28544 
146 «- “Ou6849 2°4437 | 286 ., 004237 * 2°8585 
147 .. “OMSOS ., 24493 | 237 ., “O042I19 28626 
las .. “006757 |. 2454) | 238 ,, “004202 , 28667 
149 «- *OUG7IL |° ‘ 24605 | 239 ., 004184 28708 
150 «- OUUG6T ., 15° 24662 | 240 ., °*008167 ber 
15k oe “006623 .. 457 24716 | 241 ,,. OO8ld9 2°388: 
152 .. “000079 ,, 35-9 °° 2477 242 ., “004132 2°8928 
153 »» ‘QvU536 ., 153 °° 24824} 243 ., “004115 28962 
154 ., “O00494 ., 15q °° 24878 | 244 ,, “004008 2 9001 
155 ., “006152 ., 155 °° 24982 | 245 ., “001082 2004 
156 ., OUU4L ., 5G °° 24086 | 246 .. “UO1ON5 2 908 
157 2. “O00869 ., 157 °° 254 247 .. “001049 2912 
153 .. “U6 .. 158 °° 25004 | 248 ,, 008052 .. 29le 
159 .. 6289 ., 159 25143 | 249 ., OO40I6 , «. 292 
160 ,, ‘00025 16° a 25193 | 250 ., “Oud « 2, oe 
lol ,, *W0ozil 11 .. 2 251 .. ‘0080s ., 252 |. g: 
162 .. 5 oe ae 252 .. 00 963 ,, 262 ., 29316 
163 ., .. 29 v3 ,, “003052 ., 253 ., 29356 
14 .. in 5 2344 003937 ,, 264 1. 279392 
165... a 255 4. “003922 ., 255 .. 29480 
106 .. f 256 ., 003906 ., 266 ., 2:9469 
167 .. Ze 257 ., 003807 ., 267 ., 29508 
168 ., se 258 ., 003876 ,, 258 ,, 20547 
169 .. 5 2 259 ., "003861 ., 259 .. 29 
170 ,, ‘005882 ., 17° ., 260 ,, 003846 ,. 26° .. 29625 
171 ,, 005848 .. 171 |. 261 ,, “W03831 ,, 261 .. 29662 
172 .. Ov5814 5. 17°23 ., 262 ,, 003816 .. 262 .. 29600 
173 .. 00578 .. 178 .. 263 ., *003802 .. 263 ., 29736 
174 .. 005747 .. 174 .. 264 ., "003788 ., 264 ., 29778 
175 .. “O05714 .. 175 ,, 265 ., °003773 .. 265 .. 29810 
176 .. 005682 ., 176 ., 266 .. “003759 .. 266 ., 29848 
%7 oo 00605 .. 177 .. 267 .. 008745 .. 26°7 ., 29886 
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Turse improvements,' by J. Frederick Spencer, of Newcastle-on- 
Tyne, apply only to those cases where the valve (or valves) for 
regulating; the admission or suppression of the steam is separate and 
distinct from the exhausting valve. In engines that have to de 
reversed, two distinct links placed side by side and connected 
together so as to form a double link, are attached to two eccentric 
rods worked by eccentrics on the grank or other shaft, so that one 
eccentric rod is attached to one end of the double link, and the other 
to the other end of the double link; the radius or connecting rod 
that is attached at one end to the exhaust valve, or its rod or lever, 
is attached at the other end to a sliding block in, say, link 1 of the 
double link, aud the radius or connecting rod that is attached at one 
end to the expansion or steam slide, or its rod or lever, is attached 
at the other end to a block sliding in, say, link 2 of the double lirk. 
If the eccentrics are set as usual, one for head and the other for back 
gear, and ‘he double link is suspended in one position, by moving 
the radius rod in link 1 the exhaust valves can be reversed, 
and by moving the other radius rod in link 2 the steam valves 
can be reversed, and the expansion can be varied without in any 
ag affscting the efficiency or action of the exhausting valves. 

n stationary engines or engines that do not require to be reversed 
two eccentrics and rods and only one single link are used, and the 
exhaust valve rod is attached to one end of the link, the steam or 
expansion valve rod only sliding on the link to vary the cut-off. 

e havo illustrated the invention as adapted to two distinct cases 
hereinbefore referred to. By the arrangements shown in Figs. 1 
and 2, the expansion can be varied in link No, 2 without affecting 
the exhaust in link No. 1; thus the advantages of the link motion 
are secured as affording a variable expansion without its usual 
advantage of altering injuriously the action of the exhaust, and, 
moreover, two eccentrics only are required instead of a greater 
number 

In Figs 3 and 4 the arrangement suitable for engines that do not 

uire to be reversed is shown as worked with two eccentrics 
and a single link, thus materially simplifying the arrangement 
of gearing necessary for operating expansively worked stationary 
engines. 

e improvements in the apparatus for regulating and working 
the valves of steam and other engines may be employed to operate 
any suitab e form or description of valves in which the expansion 
and the ex ,aust valves are separate, and worked over different ports, 
passages, or openings ; and although the valves shown are sufficient 
to show the action of the apparatus, other forms of valves can be 
attached or worked, and the form of slide valves shown in Figs. 1, 
2, 3, and 4, are only given in illustration as known types of slide 
valves commonly operated by a multiplication of eccentrics and 
gearing. 

In Fig. 1 the crank shaft is shown, and its centre and the track of 
the crank is indicated by a dotted line, and link No. 1 for the 
exhaust anc No. 2 for the expansion are shown; the upper eccentric 
rod being for the back gear or motion; the lower rod is for the fore 
gear. Between the link and the valve rod the upper radius or con- 
necting rod, as shown dotted in, is for the exhaust; while the lower 
or horizontally placed radius or connecting rod is for working the 
expansion valve. The expansion slide as well as the expansion 
slide rod and link are shown in position in front of the exhaust valve, 
slide rod, and link. The double fixed link is held in position or 
supported by a vibrating rod, while the reversing is shown as being 
affected by a compound weigh shaft, formed by a tube surrounding 
asolid shaft. The position of the reversing lever and e::pansion 
lever as operating upon their respective link blocks is also shown. 
The expansion slide valve is shown, and the position of the exhaust 
and steam ports is indicated by being dotted in this figure. In Fig. 
2 the exhaust and steam ports are shown in section. 

Fig. 2 is a plan and part longitudinal section of Fig. 1. Some of 
the parts only are shown in section, while other parts on the same 
horizontal line are not shown in section. ‘The exhaust slide rod for 
working the main slide, as also the exhaust link (No. 1) and the 
cecentric for working the same, are shown behind the expansion 
eccentric, and i's link (No. 2), its slide rod, and the expansion valve 
operated thereby. The port plate shown in this figure is inter- 
posed between te expansion slide and the main slide. 

Fig. 3 is an elevation, and Fig. 4 is a plan of Fig. 3 (partly in 
longitudinal section) of the valve r in accordance with the 
invention, having a single fixed link and two eccentrics of 
different throws (or having a different amount of travel), both 
eccentrics being shown as set for forward motion ; the expansion rod 
at A showing a mnaximum admission, and when at C a minimum 
admission. in Fig. 3 the horizontal rod, shown between the link 
and the valve, is the expansive radius rod; while the rod dotted in 
and shown at an angle and above the expansion radius rod, con- 
necting the upper end of the slotted link, is the exhaust radius rod. 
Between the link and the eccentric the upper rod may be assumed 
as having four-inch travel; while the lower rod is connected with 
the eccentric of shorter throw, or having a travel of, say, two and a 
half inches. The jever arm or spanner (L, W, 8), working upon 
the weigh shaft, may have its position changed by means of a hand 
lever operated in the usual way, or it may be so actuated by a 








OF STEAM AND OTHER ENGINES. 











governor as to regulate the degree of expansion which may be 
necessary or required from time to time. 

In Figs. 1 and 2, A is the upper end of the slot; B, the central 
position, and C, the lower position; B, E, R, the back gear 
eccentric rod; F, E, R, the fore gear eccentric rod; C!, the crank 
circle; D, the position of the eccentric ; D, F, L, double fixed link ; 
E, L, expansion link; E, S, expansion slide; E, 8, R, expansion 
slide rod; E, 8, R, R, expansion slide radius rod; M, the main 
slide or means of regulating the exhaust; P, P, port plate, having 
passages therethrough for the admission of steam to the main slide, 
thence the steam passes through the passages therein to either end 
of the steam cylinder. 

In Figs. 3 and 4, A is the top; B, the central position, ard C, the 
lower end of the link; C! is the crauk circle. The upper eccentric 
rod E, R, is the rod connecting the upper end of the link with the 
eccentric for operating the exhaust; the lower eccentric rod E, R', 
is the rod connecting the lower end of the expansion eccentric; 
K, R. R, the expansion radius rod; X, R, R, the exhaust radius rod ; 
E, 8S, V, exhaust slide valve; E, V, expansion valve; EF, 8, V, 
exhaust slide valve ; P, P, port plate; S, F, L, single fixed link. 


BELL’S ARMOUR-PLATING. 


Turs invention, by Richard Bell, of Gracechurch-street, consists 
in securing to the iron frames or ribs double surface plates, that is, 
plates somewhat similar in form to ordinary rails for railways, the 
web or beam connecting the two surfaces being of a depth varying 
with the requirements of the ship; the inner surface of the plates 
is recessed, so as to receive, between every two plates, an inter- 
mediate and smaller but similarly shaped double-surfaced and 
webbed strengthening plate. Between every two plates, where they 
are brought together on the outer surface, is fitted a rib or filling-up 
piece of teak or other suitable material, and for the purpose of 
tightening all the plates av aperture is made through the web of all 
of them, and there is introduced in such aperture, in a heated state, 
a bolt or bolts, so as to run vertically ; a key is then passed through 
the bottom of the bolt, which, on cooling, tightens all the plates, 
and gives stability to the whole structure. The inner surface of the 





plates is bedded on tarred felt, or other like suitable material. | ..; 
rte. 9 
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Fig. 1 is a section ofja portion of a ship's side, armour-plated or 
protected-according to the invention ; Fig. 2 is a section through 
the line a, 6, of Fig. 4. T’o the iron frames or ribs A of the ship 
are secured the plates B, somewhat similar in form to ordinary rails 
for railways, the web or beam C being of a depth varying with 
the requirements of the ship. The inner surface of these plates 
is recessed, as shown, to receive between every two plates an in- 
termediate and similarly shaped strengthening plate D. Between 
every two of the plates B, where they are brought together on the 
outer surface, is fitted a rib or filling-up piece E, of teak or other 
su'table material ; and, for the purpose of tightening up the plates, 
an aperture is made through the web of all of them, and there is 
introduced in such aperture, in a heated state, a bolt or bolts F. A 
key G is then through the bottom of the bolt, which, on cool- 
ing, tightens all the plates. Iron collars or clips II are inserted at 
intervals round the bolts F, and the clips keyed to the inner side of 
the frames or ribs A. 











THOMPSON’S APPARATUS FOR STOPPING 
BOTTLES. 

Tuts invention, by Nathan Thompson, jun., of 15, Abbey-gardens, 
St. John's-wood, has for its object improvements in apparatus for 
stopping bottles, jars, and other vessels, and in tools for producing 
parts of such apparatus. 

For the purpose of stopping bottles, jars, and other vessels, the 
patentee employs a modification of the apparatus described in a 
former provisional specification, dated the 18th November, 1862 
(No. 3100). As before, a plate or disc is by a screw forced down on 
to the top of the neck of ihe bottle, jar, or vessel; this plate and its 
screw is carried by a metal cap, which, when in its place, covers the 
mouth of the vessel; this cap on one side (or for half of its circum- 
ference) has a rim projecting downward, so as to cover the neck, 
and this rim at its lower edge has a flange turned inwards, which, 
when the cap is in its place, enters a groove in the ueck; the other 
half of the circumference of the neck of the bottle or vessel is also 
surrounded by a piece corresponding in form with the rim and 
flange above mentioned. So far the arrangement is that of the 
provisional specification before mentioned, but, according to the 
present invention, this last-mentioned piece is not attached to the 
neck of the bottle as before, but is at one end hinged to the flanged 
rim of the cap; when the cap is in its place the lower flange of the 
hinged piece enters the groove in the neck of the bottle, and a 
similar flange which it has on its upper edge comes over the edge 
of the upper or top plate of the cap, and so prevents its rising from 
the upward pressure of the screw. The cap is readily removed 
when the screw is slacked, the hinged piece being first turned out- 
wards on its joint. 
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According to the invention for stopping bottles and}jars, and 
other vessels, the neck of the vessel is made_with a groove around 
it a short distance below the mouth, and the stopping apparatus (no 
part of which is permanently attached to the vessel) consists of a 
ring of sheet metal with flanges projecting inwards from its upper 
and lower edges; this ring is divjded into two parts, each of a 
semicircular form, which are hinged togetber on one side. To the 
upper flange of one of the half rings a circular plate of the same 
diameter as the interior of the ring is soldered or attached, and in 
the centre of this plate is a hole, and immediately below it a screw 
nut is fixed; this receives a short screw, to the lower end of which 
a plate is connected, in such a manner, however, that the screw can 
turn independently of the plate. A disc or packing of cork or 
similar material is attached to the plate, and the top of the screw is 
made with a recess to receive a kev by which it may be turned. 
When the stopping apparatus is placed on the neck of the vessel, 
and the two half rings closed together, the flange at the lower edge 
of the ring enters the groove iu the neck of the vessel all round; at 
the same time the plate at the lower end of the screw comes imme- 
diately over the mouth of the vessel, and the upper flange of the 
part of the ring which is not attached to the top plate comes over 
the edge of the plate, so as to hold it down to the neck of the vessel ; 
then, by turning the screw, the plate at its lower end with the 
packing upon it is forced down on to the top of the neck, and so 
closes fluid-tight the mouth of the vessel. 

Fig. A is a side view of the upper part of the neck of a bottle, 
together with stopping apparatus, arranged as above described, the 
stopping apparatus being placed on the neck of the bottle, but not 
closed thereon. 

Fig. B is a plan of tho stopping apparatus as it appears when 
open; Fig. C and Fig. D are side views of the same, as it appears 
when closed; Fig. E is a plan of the same, and Fig. F is a vertical 
section of the stopping apparatus, together with a small portion of 
the neck of the bottle. 

In these figures a is the neck of the bottle, and a' the groove 
therein ; 5 and b' the two parts of the divided ring, these parts have 
on their upper and lower edges flanges projecting inwards, as before 
mentioned; these parts are hinged together at 6%; cis a circular 
plate, which is raised or arched up in the centre; this plate is sol- 
dered to the upper flange of the part 6 of the divided ring. d is a 
screw nut soldered to the plate ¢ at the centre thereof, and imme- 
niately beneath a hole therein; e is a screw, working in this screw 
nut, and having a square recess or socket e! at its centre; fis a 
plate, rivetted to the lower end of the screw e, but so that it can 
turn freely thereon ; this plate is raised in the centre, so that the 





| end of the screw e may not come in contact with the thin sheet of 
| tin-plate g; this covers the bottom of the plate 7} and is turned 
| up around its edges, so as to secure it; h is a packing piece, by 
| preference of cork; it is cemented with shellac, or other cement, to 


the plate g. 

Fig G shows the key which is employed for turning the serew e 
to force the cork A against the top of the neck of the bottle; when 
the cork is thus forced down the parts of the ring 6 cannot be opened 
out to remove the apparatus, but after slacking the screw this may 
readily be done. 

Fig. H is a side view of a bottle and stopping apparatus of a 
slightly different construction, and Fig. 1 is a similar view, but with 
the stopping apparatus in section. This apparatus differs from that 
just described in the recess e' in the top of the screw e is dispens 
with, and a head e? is substituted therefor, which can be turned by 
the fingers without a key. The plate or disc, which closes the 
mouth of the bottle, is sometimes made of wood, with a thin plate 
of metal at the back, and a packing ring of vulcanised india-rubber 
or cork on its bearing surface. These plates or discs of wood are 
made by means of a tool consisting of a steel cylinder, the interior 
diameter of which is equal to the diameter of the plates or discs to 
be cut; this cylinder has teeth at its end, and is kept in rapid 
rotation; within this cylinder is another circle of teeth, wider than 
the first, and within this circle again there is a piston or rod, which 
is pressed outwards constantly by means of a spriug. When a thin 
plank of wood is presented to this tool, the teeth of the outer 
cylinder cut from it a circular piece, while at the same time the 
inner circle of teeth prepares a recess or shoulder to receive the 
packing ring. When the pressure on the wood is relieved, the 
spring, piston, or rod ejects from the tool the dise which has been 
cut. ‘The outer toothed cylinder is adjustable as respects the inner 
circle of teeth, so that the recess or shoulder may be cut to any 
required depth. 
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TO CORRESPONDENTS, 


Notice.—A SpeEcIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the volume can be had from the publisher 

price 2s. 6d. each. 





D. P. A.—Thanks ; see the letter of our Eastern Counties correspondent. 
A SUBSCRIBER (Durham).—Aypply to the Secretary of the Admiralty, White- 
hall. 


A SuBSCRIBER FROM THE FiRst.— We believe that Hart's gas regulator is a 
very good one. 

A. F.— You have asked a number of questions. 
all of them in cur next. 

T. J.— We must consider your letter. 
the greater portion of it. 

W. H.—The shearing strain of good wrought iron is equal to its tensile strain, 
say 25 tons per square inch. 

Evcuip.--Any knowledge of mechanical drawing—the more thorough the 
better —will eventually, and perhaps immediately, be useful to you. 

A SUBSCKIBER.— The machinery in use for piercing the tunnel under Mont 
Cenis was very fully illustrated and described in THR ENGINEER oy Septem- 
ber 27th, 1861, vol. xii., p. 1-3. 

J. W.(Amat.ur).—Yoer plan is ‘ngenious, but, we fear, practically worth- 
less. Besides, it throws the whole pressure of the stean at the leyginning of 
the -troke, directly upon the axle bearing. 

R. P and >oxs.—An abstract of the specification of every Engl sh patent 
issued yearly appeors in THE KNG:NEER. Those which have paid the £50 
and £ 00 stamps have been descrived with the others. 

X X.—There are a great number of works which explain the calculation of the 
power of a steam engine. Perhaps Bourne s Cat chism of the Steam Bugine, 
published by Messrs. Longinans, will best serve your pur ose. 

AN INQUIKEK.—The same power that, with a boat 28/t. long, 4ft. Qin. wide, 
and drawing 2ft. aft and \6in forward, drives it 54 miles an hour, would, 
if put into a boat 40/t. long, 5ft. wide, and drawing lft. only, increase the 


We will endeavour to answer 


We should have been pleased to publish 


speed. 

R. J.—Mr. Glynn’s little work on Cranes, in Weale’s Rudimentary Series, will 
be useful to you. With twoand three sheaves a Rin. chain of good iron 
would safely lift 14 tons. We would like a rough sketch, showing how you 
propose to make your derrick. 

J. J.—An accumulator is merely a strong cylinder, within which a hearily 
loaded ram is forced up by pumpmg in wwer, the water being afterwards 
Sorced out for any required purpose, by means of the loaded ram. Procure 
a Burvell’s little work on limes and cements in Weale’s Rudimentary 

series. 


FIRING GUNS UNDER WATER. 
To the Editor of The Engineer. 
Sir,—Py some mistake, my letter of the 6th current read, ‘“‘ A ram must 
be large and powerful, and consequently as expensive as it is worthless ;” 
whereas it should have been, ‘“‘and consequently expensive or it is worth- 
. ROBERT BURLEY, 
Glasgow, 14th Oct., 1863. 


BOILER EXPLOSIONS. 


(To the Editor of The Engineer.) 

S1r,—An error appears in my letter of last week on boiler explosions. 

In the paragraph referred to the sentence is cut im two, and the personal 
pronoun / introduced. Instead of which it should read as follows :— 
~ “ Let us then suppose that at 212 degrees under atmospheric pressure any 
particles penetrated by additional quantiiies of heat shall incline more 
strongly to a new mo! arrang than their present one,” &. &c. 

Accrington, Uct, 10ch, 1363, J. RAMsBoTToM. 





LAW AND DOWNIE’S TRACTION ENGINES. 
(To the Editor of the Bagineer.) 

Sir,—Would you be kind enougi to infovm me if Law and Downie’s 
traction engine has ever been constructed, and if so, how the principle of 
the steering and the engines worked ? 

If L read your illustrations and details rightly, I cannot see how the 
— could possibly get over her centres, or how the bogie — oa 
at al 5. ALN, 


Nuneaton, Oct. 5th, 1863. 
[Perhaps the patentees will be good enough to explain the matter—Ep. E.} 


THE SUEZ CANAL. 
(To the Editor of The Bngineer.) 

§1r,—On again looking through Mr. Hawkshaw’s report upon the Suez 
Canal in your paper of Aug. 7th last, 43rd linefrom tne bottom of the first 
column, ‘will contain 1,000,000 cubic metres (1,308,000 cubic yard-) of 
stone, this would require 333,333 cubic metres (436,000 cubic yards) per 
annum for three years, or 110 cubic metres (144 cubic yards per day, which 
would be accomplished by sive flat-bottomed boats carrying 30,000 kilogramme« 
(30 tons) each daily between,” &c., is eviuently wrong in the parts italicised, 
each number requiring to be multiplied by lv. J. W. LippELu. 

Newquay, St. Columb, Oct. 10th, 1863. 


GLEN AND ROSS’ STEAM HAMMERS. 
(To the Editor of The Bagineer.) 

S1r,—Your impression of the 2ud U. tober contains a communication 
from Mr. Wm. Cowen, which has taken us somewhat by surprise. Mr. C. 
accuses us of writing to him for drawings of his self-acting gear, and then 

ublicly claiming the invention as our own. This is a grave charge, but 
| ower for us it res s on very little foundation. 

As the most conclusive method of showing that our self-acting gear is 
entirely different, both in arrangement and principle, we have looked up 
the tracing which Mr. C. sent, unasked ; and now enclose an exact copy, 
with description, as written by Mr. C. himself ; leaving the matter now for 
your decision. GLEN ANp Ross. 

Greenhead Engine Works, Glasgow, Oct. 10, 1863. 

[copy.] 

“ Description of Mr. Cowen’s Self-acting Gear.—In the first place the 
sector snown in sketch is fastened on spindle with a round pin, and has 
three notches, in either of which the spring-handle drops, to give the varia- 
tion of length of stroke required. Also is attached the tappets, which, 
moving against the spring-handle, gives motion to, and shuts the slide, 





when the hammer immediately falls ; and the spiral! spring, acting between 
the coltar aud stud on i keeps the slide sufficiently open, and is 
adjusted by the nut underneath. The small handle (under which is shown 
a small spring, to keep it out of gear is f r the purpose, when slightly 
pressed down) of holding the blow when struck. The handle on end of 
large lever is for the purpose, when the hammer remains up, by being 
pressed down reverses th slide and the hammer falls. The smail stud 
shown on sector is for the tappet to strike against should the spring- 
handle ever br ak, and prevent the hammer from rising too high. The 
steel rod attached to the hammer, and which slides through the socket 
fixed on sector, will require to vibrate through a slot-hole in frame of 
hammer, cut for that purpose.” 
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ELASTICITY IN RAILWAY WHEELS. 


In the paper read by Mr. Thomas Spencer, at the last 
meeting of the British Association, upon the manufacture 
of steel in the north-eastern districts, he mentioned, as a 
matter of note, that one firm had commenced making cir- 
cular springs, under Mr. William Bridges Adams’ patent, 
to be employed between the tyres and felloes of the wheels 
of all kinds of railway rolling stock. “It is stated,” said 
Mr. Spencer, “that springs applied in this manner effect 
“an increased durability in Staffordshire tyres of 50 per 
“cent. over Krupp’s cast steel tyres without the springs.” 
We do not know whether Mr. Spencer be himself the 
licensee referred to, for if he be, one might be dis- 
posed to make some deduction from his statement, but 
we have, in corroboration, a report from the St. Helen’s 
Railway, a mineral line in Lancashire, that Staffordshire 
tyres set on hoop springs, have run 63,913 miles under heavy 
engines, and that even then, when the engine was in to be 
overhauled, the tyres did not require to be turned anew. 
Another engine of the same weight, and engaged in like 
work, and fitted with Krupp’s cast steel tyres, had come in 
after running 40,800 miles, to have the tyres turned down. 
Krupp’s tyres have run upwards of 100,000 miles, we 
believe, without requiring to be turned, but not under 
engines worked like those of the St. Helen’s line, upon 
gradients of 1 in 35,and around curves of 300ft. radius. Noone 
can doubt that the principle of interposing a spring between 
the tyre and the wheel, in railway rolling stock, is correct, 
the durability and security of the application being a prac- 
tical question to be settled by experience. If the tyres 
could not be put upon springs without working off, or in 
some way endangering the safety of a train, their intro- 
duction would be quite out of the question. But on the 
St. Helen’s line (aud this is by no means the only one 
upon which they have been worked), spring-seated tyres 
have ran for considerable periods of time, under the driving 
wheels of coupled engines, and, so far, we believe, without 
exhibiting any tendency indicative of insecurity. The 
speed, of course, is not very high, but a mechanical 
arrangement which is safe at one speed ought to be safe at 
all speeds. We do not think the experiment would be a 
rash one if hoop springs were put uuder at least the coal 
trucks of other lines. If ail went well, it would not then, 
we suppose, be long before they would be employed— 
where they are most needed—for express passenger stock. 
The experience gained upon the St. Helen’s line points to 
a vast saving in the working of railways, for the mere 
saving of tyres is, in itself, a small matter. A saving of 
tyres represents a corresponding saving in rails, for the 
action and reaction between a tyre and a rail are neces- 
sarily equal. A saving of both tyres and rails implies 
a lessened strain upon all parts of the way and rolling 
stock—less wear and tear everywhere, and, consequently, 
a saving of power which wear and tear upon railways 
necessarily absorb. It need not be demonstrated that it 
requires costly engine power—coke, oil and tallow, and 
heavy repairs—to wear out tyres, batter down rails, break 
heavy chairs in two, and, generally, knock a strong line of 
railway to pieces. The principle of elasticity is acknow- 
ledged in the abstract, for it is almost absolutely certain 
that, without strong and yet elastic engine and carriage 
springs, it would be next to impossible to maintain either 
way or rolling stock at high speeds, or, indeed, to keep the 
trains upon the rails at all. Jvery railway manager and 
locomotive engineer understands this. But in locomotive 
engines we have the weight of the driving wheels, tyres, 
driving axle, axle boxes, counterweights, and a part of the 
weight of the connecting and eccentric rods, besides a 
certain additional weight due to whatever friction there 
may be between the axle boxes and their guides —all unre- 
lieved by springs. It is, of course, only the parts suspended 
upon the springs that derive direct benefit from the inter- 
position of springs. In all railway rolling stock indeed, 
a very large part of the weight is unrelieved in any 
way —a weight which is the most lifeless of all dead 
weight. Here, clearly, we require springs, and it 
is but the plainest conclusion from common sense that 
the elasticity should be providedeas near as possible to 
the rolling surface. Perhaps the early American “strap 
rail,” a bar 2in. by 2in., was the easiest and best permanent 
way for the very short interval of time before it became 
crushed into the longitudinal timber upon which it rested, 
or, which took place very often, before the end spikes came 
out, and the end of the bar was rolled up by the wheels 
into a “ snake’s head,” which now and then thrust itself up 
through the bottom of a carriage among the legs of unsus- 
pecting passengers! Still, if there could be such a thing 
as welding iron firmly to wood, the least thickness of iron 
which would afford a good wearing surface for a rail would 
be the best, unless, indeed, it were possible to seat the rail 
upon springs. As for the tyres, the application of springs 
appears to be entirely practicable and highly successful. 
We learn that the spring wheels do not slip on the rails, 
but that, occasionally, they slip a little between the tyre 
and wheel, and that no practical disadvantage arises from 
this. With the wheels lifted from the rails, the tyres can 











sometimes be slipped upon or around the wheel by hand, 
and yet the useful adhesion to the rail is not at all affected, 
and for a very obvious reason. The slight wear of the tyres 
permits of their being made much lighter than usual, other 
things being equal. A heavy tyre is a great evil, yet, ordi- 
narily, it must be made ener to provide for rapid 
wear. It is evident that, even on the score of safety, 
the increased security against the bursting of tyres, 
and from the results of axles severely strained by 
torsion, points strongly to the value of spring-seated tyres. 
The slight rocking movement which they appear to have 
on the wheel is found to save the flanges from being cut out, 
and yet, all the while, there is no evidence that the 
security of the engine, to which the tyre is applied, is en- 
dangered. With these results we are not surprised to 
learn that the St. Helen’s Railway Company are applying 
spring-seated tyres to all their engines, as fast as they 
come in for examination and repair. 


BOILER EXPLOSIONS, 


At the time of the explosion on board the Great Eastern, 
it was asserted that the funnel had becowe heated red- 
hot, that a large quantity of steam in the fred-water 
casing was thus decomposed, and that the liberated 
hydrogen had detonated with a vivlence which could be 
compared ouly to the explosion of 400 cubic feet of gun- 
powder! ‘This was the explanation offered by several dis- 
tinguished engineers, and, under their inspiration, it was 
amplified in the Zimes and in other journals, ‘lhe fact that 
the outer casing was burst open was taken to prove the 
existence of a pressure of many hundreds of pounds per 
square inch, possibly for some time before the explosion, 
for there were those who even held that this must have 
been steadily accumulated steam pressure. Our own ex- 
planation (see Tur ENGINEER of September 16th, 1859) 
was, that the casing must have been nearly full of 
water at the moment before the explosion, and that, “ as 
“ soon, probably, as the internal heat of the chimney had 
“induced the formation of steam of a temperature of, 
“ perhaps, 265 deg. or 270 deg., the chimney itself yielded, 
“ the first incident of failure having been collapse, and as 
“ soon as the pressure upon eleven tons of water—already 
“ heated to the same temperature—was removed, this was, 
“toa great extent, instantaneously converted into steam, 
“and with an energy sufficient to complete the catastrophe 
“ by exploding the outcr casing.” ‘Lhis, there can be no 
doubt, was the first instance in which the violent explosion 
of a steam or hot water vessel was traced, publicly, toa 
previous sudden, but, in itself, harmless, diminution of 
pressure. ‘The percussive theory, contained in the above- 
quoted extract, and afterwards more fully elaborated in its 
several points, was necessarily and at once opposed to the 
various explanations of boiler explosions by gradually- 
accumulated excessive pressure ; by the decomposition of 
steam and the explosive ignition of hydrogen; by electrical 
action; by the conversion of water into an explosive 
quantity of steam through the heat previously contained in 
superLeat:d steam, &e. &c. Addressed, as it was, to 
engineers, the explanation just quoted was not extended 
to every point upon which non-practical men might require 
further information. Thus, it was not specifically pointed 
out that the collapse of a funnel, 40ft. long and 6ft. in 
diameter, when it was already secured within a close annu- 
lar casing, would, almost of necessity, open a seam of rivets 
at some point. Every boilermaker, and every one familiar 
with the circumstances under which boilers fail, would 
be sufficiently assured of this. Indeed, if the opening 
of a seam of rivets or the rupture of some part of 
the funnel or feed water casing did not atiend the collapse, 
the explosion could not have taken place. ‘The reason for 
this will be presently shown. ‘laking even the literal con- 
struction of the sentence just quoted, it is evident that, 
were there no actual rupture, the “ pressure upon eleven 
tons of water” would not be “ removed,” and, indeed, it 
would be perfectly plain that, without actual rapture and 
the escape of some or all of the “ free” steam, or that 
already disengaged from the water, there could hardly have 
been even the least momentary diminution of pressure. ‘To 
speak, indeed, of the collapse of this great wrought iron 
rivetted funnel, and of a rupture, would amount almost 
to tautology, for the former could hardly occur without 
bringing about the latter. Nor was it, in the extract already 
quoted, specifically pointed out how or in what manner the 
large quantity of steam,—into which a portion of water 
already heated to 270 deg. would, on the “ removal” of 
the pressure under which it had been heated, be converted, 
—would rise from the water. If suffered to escape 
gradually, the steam, under such circumstances, would 
separate almost insensibly and completely from the 
water, but the disengagement of this steam, upon an 
instantaneous “removal of the pressure” upon eleven 
tons of water already heated to 270 deg., would be 
neither gradual nor quiet. It is, indeed, doubtful whether 
true dynamic steam would be formed at all. It might be, 
as Mr. D. K. Clark (without any evidence insupport of his 
view) some time ago suggested, that masses of water would 
be carried, bodily, along with the disengaging steam, or (as 
is we think more probable) it may be that no interstitial 
steam would be formed at all. As a contemporary has 
lately suggested, it may be that each particle of water is 
separated from all the others, so as to /orm a sort of mist, 
It is certain, however, that water, on the removal of the 
pressure under which it had been heated to 270 deg., would 
rise eruptively in some form, either with the production 
of true steam, or in masses impelled by interstitial steam, 
or in mist, but in either case, with an energy sufficient to 
break through almost any obstacle in its path. ‘The blow 
which the rising mass, whether of steam, or water, or mist 
would inflict, would sufficiently account for the rup- 
ture of sound iron of great strength, and the parts thus 
forced asunder and cnce put in motion would re- 
ceive additional impulsion from the continuing ex- 
pansion of the former liquid contents of the boiler, after 
its parts had once been separated from each other. The 
violence with which water, previously heated under a con- 
siderable pressure, is dispersed, whether as water, steam, 
or mist, on the sudden removal of that pressure, has been 
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well known since the time of Papin, although its precise 
condition, during dispersion, is still a subject of inquiry. 

The explanation which we originally gave of the Great 
Eastern explosion, was virtually adopted nearly a year 
afterwards in the article Steam Engine in the 20th volume 
of the eighth edition of the Encyclopedia Britannica, where 
the writer of that article, Mr. D. K. Clark, gives due credit 
for materials freely introduced from the columns of THE 
ENGINEER. With respect, however, to the theory that 
boilers are exploded, violently, in consequence of a blow 
inflicted by suddenly rising steam, or steam and water, or 
mist, its application to the case of the Great Eastern is mis- 
understood. “ Thechimney,” it is said, “ being unstayed, col- 
‘* lapsed like a flue, underthe pressure on its outer surface, and 
“ thus occasioned a sudden enlargement of volume within 
“the heater, and a simultaneous reduction of pressure ; 
“the steam, suddenly and spontaneously generated, ex- 
“ panded against the collapsed flue, and rebounded on the 
“ casing, projecting water with it. The moving mass of 
“ water and steam, thus suddenly arrested, expended its 
“ momentum on the casing and rent it asunder.” There 
are two errors in this attempted reproduction of the 
ENGINEER theory, end these are as foilow:—Ist. The 
“ sudden enlargement of volume within the heater,” was 
not, or, rather, could not, have been attended with “a 
“ simultaneous reduction of pressure,” otherwise than by 
the rupture almost necessarily attending the collapse ; and, 
2nd, there is no ground for assuming a “ re-bounding” 
action. 
full of water at the moment before explosion. Had this 
water been cold, and under hydrostatic pressure, the 
funnel, we know, would have collapsed only pari 
passu with the maintenance of pressure by forcing 
in additional water. Whenever the pressure ceased, 
the funnel would collapse no further. 
the casing filled, or nearly so, with water at 270 deg, 
On the first yielding of the funnel, a continuance 
of the pressure (or, rather, of part of the pressure) 
which first caused yielding, would be necessary, in order 
to complete the collapse, and, thus, the “ enlargement of 
volume.” Now this pressure could only be maintained in 
two ways, Ist, by the expansion of steam already disen- 
gaged from the water in the heater, or, 2nd, by the disen- 
gagement of additional steam from the heated water in the 
casing. If the expansion of but a small quantity of 
aisonla-dimeagegel steam be assumed, the inertia of ten or 
eleven tons of water would have to be first overcome, and 
the funnel would yield but litdle before the pressure of this 
steam would be reduced to one no greater than that of the 
atmosphere. Not only, then, would the funnel yield no 
further, but the distance through which the heated water 
could, in rising eruptively, gather momentum for the in- 
fliction of a blow would be insuflicient for the purpose. If, 
taking now the other alternative, the continued pressure 
necessary to complete the collapse of the funnel were 
supplied by additional steam, disengaged from the heated 
water, then, clearly, there would be xo percussive 
action whatever—no blow, and, therefore, no subsequent 
violent explosion — nor, indeed, supposing the funnel 
not to rupture in the very act of collapsing, any explo- 
sion at all. ‘The greatest resistance to collapse would, 
undoubtedly, have been opposed by the funnel while 
retaining a practically circular form. ‘This form once 
destroyed, a less rypaen than that at which the collapse 
commenced, would suffice to complete it. But, still, the 
collapse, we have a right to believe, would be comparatively 
gradual. Not only would there be the inertia of five tons 
of iron in the funnel to overcome, but the funnel could not 
even begin to collapse without bringing a tensile strain on 
a large mass of iron, and it could alter its form but little 
before the sides would come in contact with the walls of 
the outer casing. Altogether the collapse, up to the 


moment of the rupture of a seam of rivets, by the very | 


strain attending collapse, would be too gradual to prevent 
the pursuit, par? passu, or nearly so, of steam disengaging 


ue ; i ‘ > » , 728 v , 
The presumption is that the heater was nearly | 9068, Eaumee Deore, olthd 





Just so with | 


from the heated water, so that, practically, there would be | 


not only no sudden diminution of pressure, but, really, no 
diminution at all beyond that attending the expansion of 
steam from a great mass of heated water into an enlarged 
steam chamber, a diminution, not amounting, probably, to 
more than 2 |b. or 3 lb. per square inch. 

As for the re-bounding assumed in the Encyclovedia, there 
is nothing to suggest it. 
stantaneously collapsed by means other than steam pres- 
sure within the casing, ‘here would be, simply, the lateral 
and upward blow delivered by the disengaging steam, or 
mingled steam and water, or mist; but there is nothing, 
after this blow was once given, to suggest any rebounding 
whatever. The lateral blow would be delivered in an 
inward direction from the casing and against opposite sides 
of the funnel. ‘There would be nothing in such a blow, by 
itself, to cause explosion of the outer casing. ‘The water, 
or steam, or mist, havinyy once struck, would not re ound 
either outwards or upwards, for at that moment there 
would be an equilibrium of pressure throughout all parts of 
the casing. Indeed, the word re-bounding is wholly out of 
place in the explanation, and it obscures the action ending 
in explosion. The purport of our original explanation of 
the Great Eastern explosion has been criticised of late, and 
an attempt has been made to erect that version of our ex- 
planation, adopted in the Lncyclopedia, into an independent 
explanation by itself. ‘This, of course, it is not, so far as 


it proceeds apon the general fact of a sudden diminution of | 


pressure at the instant preceding explosion, and beyond 
this, the explanation given in the Encyclopedia is de- 
ficient. 


Fatt or A Raiway Bringer 1x Spaix.x—Recent accounts from Bar- 
celona state that a serious accident had occurred on the railway 
from Barcelona to Granollers. The bridge thrown over the Hahern 
having been undermined by the violence of the torrent, which had 
been considerably increased by heavy rain, had suddenly given 
way during the passage over it of a railway train coming from 
France; composed of uine cerriages. The locomotive and seven 
carriages were thrown into the river. Many dead bodies had been 
recovered, but the corpses of the others had been carried away by 
the torrent. There are several of the passengers injured. Two of 
the remained suspended over the river. 


Even if the funnel could be in- | 
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THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

1950. Freperick GrorGe MULHOLLAND, Essex-strect, Strand, London, ‘* Im- 
provements m pipe castings for gas, water, sanitary, and other general 
purpo-es, and the introduction of an clas ic chemical compound to form 
expansive joints thereto for prevention of ieakage.”—Peti‘ion recorded 7th 
August, 1563. ; : 

2103. James Tuomas and Wiuuiam Fierpinc Marsuaut, Shipley, West 
Riding, Yorkshire, “Improvements in apparatus for spinning.” —Pelition 
recorded 26th August, 1563. 

2152. AL¥RED VixcenT Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for sawing irregular forms of wood.”—A communication from 
Henry Vrooman, New York, U.S.—Petition recorded 31st August, 1863. 

2285, Joun Gorrie Unricu, Wellclose-square, London, “* Improvements 
in apparatus applied to railway carriages and trains in order to obtain 
greater safety to passengers.”—Petition recorded 1ith September, 1863. 

2314. IGNAzIO DE ANGELIS, Greek-street, Soho, London, ‘An improved 
apparatus for obtaining motive power.”—A communication from Federico 
Salomone, Chieti, Abruzzi, Italy.— Petition recorded loth Seplember, 1803. 

. CHARLES THOMAS BuRGESS, Upper Gower-street London, “Improve- 
ments in reaping machines.” —Petit:on recorde t 21st Septenber, 1>63. 

2333. RiCHARD AKCHIBALD BRUOMAN, Fieet-street, Lond .n, * Certain com- 
positions for preserving cheese communication from Jean Neuensch- 
wander, Paris. — Petition recorded 22nd September, 1363. 

9350. ALOLPHE ERNestT RAGON, Caroline-street, Bedford-square, London 
“Improved machinery or apparatus for stirring or mixing various ingre- 
dicuts or materials to a pasty consistence, said machinery being specially 
adapted to the manufacture of bread and other articles ot food,”—A com- 
munic:tion from Charles Constant Simonet de Changy, Arras, France. 

2351. WitutiAM Woore, Gloucester, *‘ Improv nts in implements for 
tilling the soil, and m means of drawing ploughs and other implements 
for tilling through the land.” 

2352. TuoMAS MARSHALL, Gate-street, Lincoln’s-inn-fields, and WILLIAM 
MarsHALL, Regent-street, London, “ Metallic instruments to be used as 
substitutes for sewing, stitching, closing, and otuerwise joining boots, 
shoes, and other leather work.” 

l-street, Liverpool, ‘* An improved mode of 
manufacturing gunpowder suitable for war, mining, and general purposes.” 
—A communication frm Edward Schultze, Potsdam, Prussia, 

2354. WILLIAM GrorGE Hexspy, Liverpool, ** Improvements in mounting or 
setting transparent photozrapic pictures.” 

2355. Amos Firtu, Bradford, Yorkshire, “ Improvements in furnaces for 
heating wheel hoops, applicable also for other similar purposes,” 

2256. JAMES WEnst«r, Lee Crescent, Birmingham, “Improvements in utilis- 
ing the waste flux from galvanising works.” 

2357. JOUN STUKGEON, Leeds, Yorkshire, * Improvements in machinery for 

utting and boring coai and rocks,” 

2358. WILLIAM Oxury, Manchester, “Improvements in pickers for looms.” 

— Petitions recorded 2Ath September, 1863. 

2363. ALFRED VINCENT NeWToN, Chancery-lane, London, “An improved 
joint for the tubes of surface condense ."—A communication from John 
Van Voorst Booraem, Jersey, New Jersey, U.S. 

2364. PxTeR Spence, Manchester, ‘‘ Improvements in the production of 
sulpho-cyanide of ammonium aud other sulpho-cyanides,” 

2365. Epwarp Lioyp, Dee Valley, near Corwen, Merioneth, ‘‘ Improve- 
ments in rotary engines to be werked by water, steam, air, aud other 
motive power.” 

2366. MATUIAS SCHAFFHAUSER, Cernay, Upper Rhine, France, ‘ Improve- 
ments in the machinery for making paper tubes used in spinning manufac- 
tories.” — Petitions recorded 2ith September, 1863. 

2367. GkORG# SPiLt, Thomas JAMES BRIGGS, and DANIEL Split, Hackney 
Wick, Middlesex, * Lmprovements in the manufacture of driving straps or 
bands and of tlexible tubes or hose.” 

2308. WILLIAM TeRTIUS RowLErt, Welford-road, Leicester, ‘‘ Improvements 
in crinolines and hooped skirts,” 

2369. KicuarRD CLARK#, Altringham, Cheshire, “ A new appli yn of 
material fur covery crinoliues, and in the manufacture of the said ma- 
terial.” 

2370. WILLIAM Cxuark, Chancery-l 
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London, “An improved fabric for 
the production of permanent electricity, applicable for wearing apparel.” 
—A communication from théodore Courant, Boulevart St. Martin, Paris. 

2371. James Srence, Portsmouth, ** An improved piastic composition, 
applicable to the coating of metallic and other surfaces.” 

2372. ABRAMAM GLEERUP, Jewry-strect, Loudon, **An improved construc- 
tion of gas-.urner.”"—A coumunication from Otto Frederick Kolvig Peter- 
son, Copenhagen. 

2374. WiLLIAM MaLAn, Walpole-strect, Deptford, Kent, and WittiAM TicE, 
Downhame-road, I-lington, London, “improvements in ap; 
supplying gas to railway Cariages and other moving stracture 
apparatus for manufacturing 2nd he Id ng gas in ships and other vessels, 
parts of such apparatus bemg also applicabie for manufacturing and hoid- 
ing gas elsewhere recorded 26th Se , 188. 

2377. Lovis Joseru JoAcHiM JAN, Quai de I’keole, varis, ** Improvements 
in the construction of steam boilers and in their fire grates.” 

2278. PuerRke bOURCHANL, Rue Geoffroy-Marie, Paris, ** An improved wax 
light or candie stand.” 

2379. Perer Cayo, Liverpool, “ Improvements 
bined iron and timber ships." 

2380. Joun TERTIUS Hartow, Upper Saltley, near Birmingh: nd Epmunp 
HARLOW, Balsall Heath, Worcestershire, *laprovemenis in breech-loauing 
fire-urms.” 

2381. WiLLIAM Epwarp GenGe, Welliington-street, Strand, London, “ Im- 
proved apparatus tor heating by means of Uluminating gas.”—A comma- 
nication from Paulin Amédé Charpentier, hue du Faubourg St. Martin, 
Paris. 

2282, Joun Hesry Jounson, Linco!n’s-inn-fields, London, “ Improvements 
in the manufacture of boot and shoe toe pieces or tips, and in the ma- 
chinery or apparatus.”—A communicition trom the American Shoe Tip 
Company, New Haven, Connecticut, U.S, 

ter-vilias, Kilburn P. 

provements in Louvre shutters aud Venetion blin 

28th September, 1863 

2 FRANCIS Prestox, Manchester, ‘ Improvements in machinery for 
rolling and cutt ng files and rasps.” 

2586. Fi kbEaick GEORGE MULLHULLAND, E-sex-street, Strand, Westminster, 
“Improvements in the wode of manulacturing submarine telegraph cables, 
in apparatus connected therewith, and in the method or principle of laying 
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in the construction of com- 















. Middlesex, ‘‘Im- 
Petitions recorded 

















same, and in the preparation of the several compounds ceseribed for | 


electric Insulation and other purposes.” 

2487. SAM MENDEL, Manchester, ** Improvements 
wove. fabrics, applicable to covering tele ph wire 

2388. HMenky Hateit and hictakp Heaton, Mins Bridge, near Huddersfield, 
Yorkshire, ** Lmprovements in cyeing cotton or other vegetab.e fibrous 
substances,” 

2389. WinLiam CLARK, Chancery-lane, London, “ An improvement in the 
soles of boots and shoes."—A communication from ‘“heodure Gustav 
Riswald, Providence, Rhode Island, U.S. 

2290. WiLuiaAM Epwakp Guper, Weilington-street, Strand, London, “ Im- 
provements in paris of the permanent way of railways.”—A communication 
from Narcisse Antoine Brocot and Aimé Labarre, Rue du Faubourg 8 
Martin, Paris. 

2391. Joun Coorer, St. Margaret’s-green, Ipswich, Suffolk, “ Improvements 
in the construction of harrows,” 

2592. PerTer LLEWELLIN, Joun LURWEL 
Bristol, “Improvements in water-closets. 
ber, 1863. 

2393. Joun JAMES CupLey, Glaskin-street, Hackney, Middlesex, ‘‘ An im- 
proved bottle and stopper.” 

2304. Wituiam Cuakk, Chancery-lane, London, “ Improvements in musical 
instruments."—A communication from Louis Etienne Dorgal, Jules 
Francois Guesné, and Frangvis Coré, Paris. 

398. Gronex Ettiot, Betley Hall, Staffordshire, ‘‘ Improvements in props 

and supports for coal and other mines.” 











.LIN, and JoHN WANKLYN JAMEs, 
"— Petitions recorded 2th Septem- 











2399 Bens AMIN Brownk, King \ illiam-street, London Bridge, “An improved 


“William Brighton, Auck- 
nber, 1863. 


tight-piece for rifies. A @inmunication from 


land, New Zealand.— Petitions recorded 30th Sept 





Inventions Protected for six Months by the Deposit 
Completes specifications. 

2397, Ezexmn Wittiams BuLLARD, Massachusetts, U.S., “* A newanc 
machine or carriage for turning and spre wx hay, and for other useful 
agricultural purposes, "— Deposited and recordet 30th September, 1863 

2401, James Mackay, Aigburth, Lancashire, “ Certain improvem 

ire-arms, orduance, and projectiles,”—Leposited and recorded 1s 
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Patents on which the Stamp Duty of £50 has been Paid. 
2462. Crrannes Wrxatstoxg, Hammersmith, Middlesex.—Dated 10th Octo- 
er, LSdv, 2 
2468, Rican Hornasy, jun., Spittlegate Ironworks, Grantham, Lincoln- 
shire. -Dated 10th October, 1860. 


2471. Timotay Wuitsy, Milbank-street, and WILLIAM Dempsey, Great George- 
street, Westmiuster.~—Dated 10th October, 1860 

2499. JouN James RussELL and Burperr Lamston Brows, Wednesbury, 
Staffordshire. —Dated 13th October, 186v. 

2429. Davip Corg, Liverpool.—Dated Sth October, 1860. 

2460, JouN Ramsbottom, Crewe, Cheshire,—Dated 10th October, 1860. 


i 
in the manufacture of | 
” 





2442. Epwarp GarpNer, Maidstone, Kent.—Dated 8th October, 1860. 

2445. JonaTuaNn Ener, Tipping Ironworks, Bolton-le-Moors, Lancashire,— 
Dated 9th October, 1860. 

2534. Rupert Garmany McCrum, Milford, Armagh, Ireland.—Dated 17th 
Octoter, 1860. 

2792. JaMrs sTEADCROSLAND, Johnson Brook, Hyde, Cheshire.—Dated 14th 

November, 1860. 

2457. Ga¥TANO BONELLI, Milan, Sardinia.—Dated 9th October, 1860, 

2501. James Hieeins and THomas ScHOFIELD WuITworTH, Salford, Lanca- 
shire. —Dated 13th October, 1860. 

2989, HENRY JORDAN, Liverjool.—Dated 6th December, 18°0. 

2478. Winuiam Bakker, Cornbrook, Manchester.—Dated 














ith October, 


1860. 

2548. WiLltAmM ANbDREWs, Woburn Chambers, Henrietta-street, Strand, 
London.—Dated 18th October, 1863, 

2574. JosEPH WapsWuoRTH, Marple, Cheshire, 
Salford, Lancashire.— Dated 22nd October, 1860. 


Patents on which the Stamp Duty of £100 has been Paid. 


2352. Francis WulrenraD, Crayford, Kent.—Dated 8th October, 1856. 
2358. Davin Joy and Witiiam Hout, Leeds, York.—Dated 8th October, 


and JAMES WADSWORTH, 





1856. 
2405, ‘THomMAS ALLEN, Clifton, Bristol.—Dated 14th October, 1856. 





Kotices to Proceed, 
FREDERICK OspowURN, Peckham, Surrey, ‘‘ Improved apparatus for 
ud finishing garments, or parts of garments.”—Peti- 


1343 


pres-ing, smoothing, 








1348. ELI IRONM sk, Friar Gate, Derby, *‘ An improved loose clip, and 
socket joint, appliccble to bedsteads, sofas, chairs, and other articles of 
furniture, and of fencing.” ¥ 

1354 WILLIAM GREEN, Margaret’s-place, Oid Ford-road, London, “Improve- 
ments in the means or method of producing black colouring matters or 
pigments.’ —Petitions recorded 9th May, 1563. 

1364. JAMES CliaLME«s, Knight's-place, Vauxhall, 
armour for forts and floating batteries.” 

1370, CuakLes Betcues, Little Coxwell, Berkshire, ‘* Improvements in 
cutting and transplanting turf, and in apparatus to be empluyed therein, 
which apparatus is also appiicable to the extraction of weeds and to the 
planting of seeds. roots, sets, or plants.” 

1371. HixaM CravVEN CouLTHARD, Park Ironworks, Blackburn, Lancashire, 
** Improvements in pack ng for the glands of piston rods and oiher moving 
mechanism where it is necessary to preveut the passage of steam or other 
fluids "Petitions recorded lst June, 1863. 

1373. ABRAHAM ILLINGWORTH, Halifax, Yorkshire, ‘‘ Improvements in boot 
and shoes or similar coverings for the feet, and in the manufacture 
thereof.” —Petition recoded 2ad June, 1863. 

1393. Sveruxn Buake#, THoMas Lee, and Ronert Durron, Chester, ** Im- 
provements in the construction of flour and m-al mills.” 

1394. Ilven Riesy, Salford, Lancashire, “‘ Improvements in steam boilers 
and furnaces for the consumption of smoke.” 

1396. Hewrich PoLLAcK, Hamburgh, *‘ An improvement in the manufac- 
ture of scarlet, brown, aud orange colours.” — Petitions recorded 4th June 

1863. 

suv. FRANCIS ALTON CALVERT, Manchester, ‘ Certain improvements in 

steam engines, steam boilers, and steam heating apparatus.” 

1401. AKTHUR QUENTIN DE GaOMARD, Paris, ** lLiprovements in musical 
instruments.” 

1404. Joserii SeaMAN, Worcestershire, “‘ Improvements in implements to 
be used in the cultivation of the soil.” 

1406, Joun Henry Jonnson, Lincoin’s-inn-fields, London, ‘‘ Improvements 
in smoothine irous,”— 4 communication from Jean Charles and Company, 
Mar-eil es, Feance.— Petitions recorded Sth June, 1863. 

1407. WILLIAM ARMiraGe Beown, Victoria-terrace, Hawk’s-lane, Canterbury, 
Kent, ** An indicator fur raiiway trains,” 

1410. CHARLES EDWARD NEWCoMEN, Ovington-square, Brompton, Middle-ex, 
* Improvements in the treatment of peat and other substances containing 
muisture.” 

1419. WiLLIAM Epwakp Grep6r, Wellington-street, Strand, London, ‘ Im- 
provem nts in the constraction of kites.”—A communication from Joseph 
Louis Horsin, Rue de Rivoii, Paris. —Petitions recorded sth June, 1803. 

1429. UrsJaMin Dobson and DANIEL GRESSHALGH, Bolton, Lanca-hire, 
“Certain improvements lu machin ry of apparatus for pre aring cotton 
and other fibrous substances."— Petition recorde( 9th June, 1863. 

1443. TuoMaS AvAMS, Alifrede errs Spa-roud, Bermondsey, Surrey, “ Tm- 
provements in slide and other valves, and apparatus connected therewith.” 
—Petitwn recorded luth June, 1563. 

144. WILLIAM CLAKK, «hancery-lane, London, “ Improvements in obtain- 
my and applying motive power, and in apparatus for the same.”—A come 
munication from Anuteine Merianchon, Boulevart St. Martin, Paris. 

1451. MicHAEL Henny, Fleet-street, London, *‘ Improvements in treating 
floss silk aud silk Waste, anc in apparatus for the same and other like pur- 
poses."—A communication from Charles Torae, Boulevart St. Martin, 
Paris. 

1455. Cuarues Locis VAN TeNnAc, Tredegar, Monmouthshire, South Wales, 
* A new or improved daily balunce book with movable or sliding tickets 
or slips."—A communication from Emile Cauderon, Rue de Penthiéve, 








“Improvements in 






























Par.s. 

1457. WiLLIAM WALTON, Smethwick, Staffordshire, “ An improved pneu- 
matic hammer, useful also for punch ng and stamping metats,” 

1460 Epwin Owin HaLLetTr, Weymouth and Melcombe Regis, Dorsetshire, 
© Improvemeu.s in cousiructing the sides of ships, batteries, and fortifica- 
tions, and in applying urmour plates thereto.”—Pelitions recorded 11th 
June. 1863. 

1465. Fxancis ALTON CALVERT and Francis CALVERT, Manchester, “ Im- 
provements in machinery for burring, ginning, cleaning, and carding cotton 
and other fibrous substances,” 

1476. Geornce Davipson, Mugie Moss, Aberdeen, N.B., ‘‘ Improvements in 
the manufacture of paper bags, and in machinery empleyed therein."— 
Petitions recorded 12th Jun, 1503. 

THoMas WRIGLEY, bury, Lancashire, “* Improvements in machinery 

yparatas for filtering or cleansing water or other fluids.”—Petuion re- 

h June, 1863 

f WILLIAM NAYLOR, Queen’s-road, Middlesex, ‘“‘ Improvements in ma- 
chinery or apparatus for compressing, holding, and regulating the pressure 
of gas. ’"— Petition recorded 17th June, 1863. 

1539. Joseru Watrs, Coventry, Warwickshire, ‘‘ Improvements in ma- 
chinery or apparatus forthe manufacture of malt,” 

1641. WiLLIAM EpWaAkD Newton, Chancery-lane, London, “ Improvements 
iu the manufacture of jeaden pipes."—A communication from Augustin 
Heuri Hamon, Paris.— Petitions recorded 19th June, 1363. 

156%. WILLIAM CLank, Chancery-lane, Loudon, ** Improvements in appara- 
tus for charging air or gases with e »mbustible vapours.”—A communica- 
tion from Joseph Chapaand Jacques Charrié, Boulevart St. Martin, Paris. 
—Petition revorded 22nd June, 183, 

1601. JULES OUAKNIER MATHIEU, Paris, “ Improvements in twisting ma- 
chines, particularly applic. ble to the manufacture of strings, strands, ropes, 
or cables.” — Petition recorded 25th June, 1863. 

1672. ANDREW Gower and BENJAMIN Smytn Gower, Market Drayton, 
shropshire, “An improved sowing and harrowing machine.” —Pétition 
recorded 6th July, 1863. 

1692. Geor@k HASELTINS, Southampton-buildings, Chancery-lane, London, 
‘‘ Improvements in brick machines.” — A communication from Isaac 
Gregg, Philadelphia, Pennsylvania, U.S.—Petition recorded 8th July, 1863. 

183. WILLIAM Nayior, Queen’s-road, Middlesex, ‘‘ Improvements in 
sufety valves, and in apparatus connected therewith."—Petition recorded 
zist July, 1863. ; 

Perer Roruwett Jackson, Salford, Lancashire, “ Improvements in 















1832. 


machinery for rolling hoops and tyres.”—Petition recorded 22ad July, 
1s3. 

2152. Atyrep Vixcent Newton, Chancery-lane, London, “Improved ma- 
chinery for sawing irregular forms of wood.”—A communication from 
Henry Vrooman, New York, U.S.— Petition recorded 31st August, 1863. 

2162. George TOMLINSON BovsrieLp, Loughborough Park, Brixton, Surrey, 





* Improvements in the manufacture of 1iiumiuating gas.”—A communica- 
tion from Dr. William Eimer, New York, U.8S.—Petition reorded lst Sep- 


tember, 1853. ° 





ar Hay, Radnor, “Improved apparatus for 
."— Petition recorded Sih September, 1863. 
Ek, Southampton-street, Strand, London, 
f log and steering vessels.” 
Rotherham, Yorkshire, “ Im- 
{ disengaging boats from vessels.” 





2205. JOHN CROWG 
turning over tia 
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HEeENK 

















ed | 


recor’ th September, 1263. ; 

2z33. MATHEW ANDALW MUIs and JaAMgs McILwaaM, Glaszow, Lanarkshire, 
N.B., “improvements in machinery or apparatus for winding yarns or 
thread."— Pe L L0th September, 1883. 

2237, WILLIAM TaYLor, Lawton irouworks, Shiffoal, Shropshire, ‘‘Improve- 
ments in the manufacture of iron rods, and in machmery to be employed 
in the said 1 ure.”—Petitions vecorded 11th September, 1863. 

2314. 1 AnGELIx, Greek-street, Suho, London, ‘An improved appa- 
ratus for obtain ng motive power.”—A communication from Fredrico Salo- 
mone, Chieti, Abruzzi, It 

2317. THoMas EDWARD VickERS, Sheffield, Yorkshire, ‘‘ An improvement in 
the manufacture of cast steel tyres.’—A communication from Jacob 
Mayer, Bockum, Prussia.— Petitions recorded 19th September, 1863. 

2361. Tuomas Barnabas Dart, Harlesden, Middlesex, “* Improvements in 
the construction of iron ships and vessels, and in sheathing the same."— 
Petition recorded 2lst September, 1833. 

2336. CHARLES MAITLAND, Alloa, Clackmannanshire, N.B., “ Improvements 
in mashing apparatus.”—Petition recorded 22nd September, 1863. 
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Oct. 16, 1863. 











2394.WiutaM CLark, Chancery-lane, London, ‘‘ Improvements in musical 
instr ra A, ication from Louis Etienne Dorgal, Jules 
Francois Guerné, and francois Coré, varis. 

2397. Ezekixt WILLIAMS BULLARD, Massachusetts, U.S., “* A new and useful 
machine or carriage for turning and spreading hay, and for other usefal 
agricultural purposes.”—Petitions recorded 30th September, 1863. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
wilting of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 





*,* Specifications will be forwarded by post on receipt of the amount 

of price and postage (the latter rarely exceeding One Penny). Sums ex- 

5s. must be remitted by Post-oftice Order, made payable at the 

pag ice, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from A’ stracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam andother Engines, Horse, Wind, &e. and 
Mills, Gearing, Boilers, Fittings, Water 
564. W. Hapriz.p, Bolton, Lancashire, “ Steam boilirs.”—Dated 28th Feb- 
ruary, 1863. 

This invention is applicable to boilers with internal flues, the objects 
being to impart strength to obtain a larger internal and external heating 
surface, and to arrange the flues in the most advantageous manner to 
equalise the heat, so as to avoid or reduce the injurious effects of unequal 
expansion and contraction. In performing the invention the patentee 
places the fire-grate or grates in one or more flues, which deliver the pro- 
ducts of ¢ mbustion through openings at each side of the boiler into side 
flues, which are brought back towards the front of the boiler and then 
unite in a flue passing under the whole length of the boiler. The products 
of combustion then enter an internal flue or flues, which deliver them 
through openings at each side of the boiler to side flues, which are in com- 
munication with the chimney. 

568. S. WILLIAMSON, Shepield, “ Furnaces.” —Dated 28th February, 1863. 

This invention applies to furnaces for steam boilers, furnaces used for the 
conversion of iron into steel, and to every other kind of close furnace 
having a flue to carry away smoke or the products of combustion. The 
improvements consist of an arrangement of perforated bricks and air 
passages introduced into bridges beyond the grate bars, whereby combus- 
tion is promoted and smoke consumed (and in cases where applied to steam 
boilers, without the disadvantages which arise from bringing cold air in 
contact with the hot surface of the boiler. 

572. J. PENN, Greenwich, Kent, “ Escape or relicf valves to the cylinders of 
marine avid other steam engines.” —Dated 28th Feb wary, 1863. ; 

According to this invention tie patentee applies, instead of weights and 
springs, the pressure of the steam to keep the escape or relief valves in their 
seats. For this purpose he places the valves, inclosed in ca-es, in any con- 
venient pat of the cylinders sufficiently high for any water to pass, by 
means of pipes, into a separator in the main steam pipe of the enzine, or to 
the main steam pipe itself, where the position of the latter will admit of the 
arrangement. It will be seen that the valves are kept in their seats by the 
difference between the pressure of steam in the main steam pipe and the 
cylinder, and also in consequence of the difference of area between the outer 
and inner surfaces of the valve. 

573. J. Courtenay, Down-street, Piccadilly, London, “ Obtaining wotire 
power." —A communication.—Dated 28th February, 1863. 

_This invention consists in producing motivn by changing, increasing, or 
diminishing the specific gravity of an eiastic fluid, the change being effected 
by revolving weights.—Not proceeded with. 
574. E. Haves, Stony Stratford, Beeks, “ Supplying water to surface con- 

densers of marine engines.” —Dated -8t}, February, 18+ 

For the purposes of this invention, in constructing and arranging surface 
condensers on board ships or vessels propelied by screw or submerged pro 
pellers, the outer ends of the outlet pipes of the surface condensers are 
placed near the screw or submerged propeliers. ‘Tue supply of the water to 
the surface condensers is by pipes passing through the ships or vessels, so as 
to admit of a free flow of water to the surtace condensers, By thus 
constructing and arranging the surface coudensers of marine steam engines, 
the action of the submerged or screw propeliers will cause the condensing 
water to be constantly removed from the wutlet ends of the outlet pipes of 
the surface condensers, and the pumps here! ofore employed to facilitate the 
passage of the condensing water through the surface condensers may be dis- 
pensed with. 

577. O. Murrey, Behnal-green-road, London, * Generating steam."—Dated 
2nd March, 1863. ; 

This invention consists in causing the water in steam boilers to pass from 
the lower part thereof through a series of | orizontal bent pipes, constituting 
the fire-bars of tie furnace of the boiler, the said pipes extending in a 
longitudinal direction up to the bridge cf the furnace, and then ina 
direction across the face of said bridy Thence «a sinalier pipe passes 
from the end of the uppermost of said zig-zag pipes to the front of the fur- 
nace, and turns upwards outside the front of tue turnace, and is finally con- 
necteu to the boiier at the front thereof at a point above the level of the 
water therein. The pipe employed to convey the wattr from the boiler, as 
above stated, passes outside of the boiier, and extends dow: wards nearly to 
the b--ttom of the ash-pit, then bends upwards, and is connecied to a cross 
pipe situated within the furnace, and to which the series of hollow fire bars 
before mentioned are connected. By means of this bent pipe throttling of 
the water in the said bars or pipes is prevented. The aforesaid pipes are 
fitted with suitable cocks for feeding, stopping, blowing-off, and gauging or 
testing the state of the heated water passing through the same. An impor- 
tant feature in this invention consists in adapting, underneath each of the 
longitudinal pipes in the furnace, a V-shaped plate or shield for protecting 
the pipes from the action of cold air. 
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Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Jc. 

554. J. AmprosE Correy, Providence-row, Finsbury, London, ** Controlling 

and facilita ing locomotion.”—Uated 27th February, 1963. 

This inventivn cousists in adapting to engives or apparatus for either land 
or water locomotion, reservoirs or accumulators of power, obtained by the 
progression of a carriage or other vehicle, or of a vessel—as, for instance, 
while a carriage or vehicle is: escending hiils, or acquired in a vessel under 
other circumstances, or unexpe:ded at the time of stopping—in which such 
powe may be collected ready to be given out or usefully expended when it 
is desired to get again into motion, or when it is desired to asceud another 
hill or incline. 


557. A. Dupaton and G. F. L. Meakin, Martin’s-lane, Cannon-strect, and 
E. E. Auex, Parliament-street. Westminster, ** Improvements wm the 
construction of underground railways or subways, and in curriages to be 
used or worked therein.” — Doted 27th February, 1863. 

This invention may be generaliy de-cribed as a method of constructing 
the sides and roofing of subways or underground railways by the removal 
in the first instance of such an amount of earth ouly as shall be sufficient to 
lay, embed, or sink such sides and roofing separately or at the same time, 
replacing the said earth and making the roadway good over the subway— 
leaving the earth between the said sides and under the said roofing tu be 
subsequently excavated and removed iu any convenient manner through 
Open cuttings or shafts at places where no great amount of traffic exists, or 
where stations may be inte.ded to be formed, and the ground or land be 
in possession of the company or persou constructing the said works, After 
the excavation or removal of the earth in the tunnel or subway sha!l have 
been effected, the bottom may be formed and mae good, and the subway 
consequently finished in considerably less time than would be po-sible were 
the whole of the earthwork removed down to the base or floor of the sub- 
way at one and the same time. The invcution consists, Secondly, in 
constructing the carriages to he used or worked in subways constructed as 
above described. Great diminuti in the height of the same may be made 
forming the floors of the said carriages nearer to the level of the rails and 
below the axles of the wheels, the said axles passi: g under or between any 
pair of seats iu a suitably constructed passage made from side to side of the 
carriage. The wheels of such carriages the patentees propose to place in 
recesses formed in the sides of the carriages, such rece-ses being open in 
front, and made to contain the springs and grease boxes and brake blocks, 
To enter such carriages no platform would be required, or one raised a few 
inches only from the level of the rails, and a waste of vertical light of from 
two to three feet avoided. The back of the recess for the wheels would in 
this case take the piace of ordinary horn plates. 


570. E. Painn, Liverpool, ‘‘ Apparatus for facilitating the cleaning of 
vessels’ bottoms while afloat.’ —Dated 28th February, 1863. 

This invention consists of an oval compressed «gg metal, or other suitably 
shaped hollow vessel, formed of iron, or other suitable material, sur- 
rounded on the outside by a series of brooms or brushes, made from 
bristies, cocoa fibre, piassava, or other suitable material, cocoa, india- 





rubber, or other suitable matting, alone, or in combination with brushes or 
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brooms. The sides and ends the patentee provides with suitable eyes, or 


other means for connecting guy ropes thereto, in such a way that the said 
eyes wiil not come into immediate contact with the ship’s sides or bottom 
when in use, thereby preventing inju:y thereto. One of these guy ropes he 
connects to the front, and another to the rear end, and one to each side of 
the hollow vessel. The end guy ropes he prefers to connect to the 
said ropes by bridle ropes. This improved a. paratus may be used as 
follows:—One of the end guy ropes is carried through a block attached to 
the underside of the bow-prit or jib-boom end, and one of the said guy 
ropes is passed under the vessel’s bottom and through a block on the fore- 
yard and on tothe deck ; the rear guy rope is now carried out-ide of the 
vessel, clear of the rigging, through a block attached to the end of the 
miz-n-boom or other spar projecting over the vessel’s stern, and bent to the 
deck. The hydraulic scrubber is next thrown overboardsand the guy rope 
passed under the vessel's bottom, hauled on and let go alternately as often 
as may be found necessary, The fore guy rope may now be slacked off a 
little, and the yard slightly braced up, and the operation repeated all along 
one side of the vessel, removing the guide blocks on the foreyard arms to 
the mainyard arm, and so on, after which the same operation is to be per- 
formed ou the other side of the vessel. To avoid the probability of the guy 
ropes fretting in passing under vessels having deep ai d sharp-edged keels, 
the patentce has designed several modifications of « creeper to travel along 
the keel, which cre.per is previded with a “‘live” or *‘ dead” sheave or 
pulley, as well as au antifriction chain or rope, in lieu of the ordinary guy 
ropes. 
571. T. E. Symonns, Adame-street, Adelphi, London 
propelled ships "— Dated 28th February, 1863. 
This invention relates to twin or double-screw ships, built of iron, and 
having one or more kee's, each screw being overhung, or having no outer 
bearing. In constructing ships according to this invention the patentee 
forms or inserts two transverse bulkheads across the stern part of the ship, 
the aftermost of these bulkheads being immediately before the screw ; and 
he forms a well-hole for receiving each screw under the counter and abaft 
the transverse bulkhead. For the purpose of enabling overhung screws, 
according to this invention, to be raised vertically, he niounts or fixes each 
screw upon a short length of shaft, which is supported by, and free to re- 
volve in, a long bearing formed, by two half carriages, which, when brought 
together, form a tube, which r be filled with lignuin vite strips, or other 
bearing and wearing surfaces. This half frames, when combined, form the 
carriage, and which, sliding in a vertical frame or guides between the trans- 
verse bulkheads, enables the screws to be raised vertically, so that the ship 
sail without the obstruction ‘offered by the screw propeller. Each 
rew may be raised separately. Toe inner end of the short shaft, upon 
which the screw is mounted, may be fitted with the ordinary form of 
cheese-head coupling. The withdrawing the screw from the watcr, or the 
raising and lowering, may be effected by means of chains or ropes and 
pulleys, or any other of the well-known mechanical means may be adopted 
for that purpose. The foremost of the transverse bulkheads is fitted with 
a stuffing-box for the screw shaft, and one part of the cheese-head coupling 
projects therefrom. The apertures for the screws are fitted with flaps or 
shatters opening outwards or they may be made to slide (for the purpose of 
closing the opening at the bottom of the screw-hole) so as to ensure a clear 
delivery of the water whether under steam or sail, The overha: ging end 
of the screw, or one of the blades, may have a hole cast or formed therein, 
for the ; urpose of enabling the screw to be fished, or to assist in withdrawing 
it or holding it up. for the purpose of withdrawing the overhanging 
screw horizontally from off the screw shaft in double screw vessels, he torms 
the aiter end of the screw shaft in the following mainer:—The shaft at 
the outer end is made sufficiently large to enabie it to be bored, or otherwise 
made hollow, for the purpose of receiving the shank of the screw, or a short 
length of shaft upon which the screw has been fitted, and by means of a gib 
and cotter passing through slots formed in both the screw shank or shaft and 
the hollow part of the main shaft, within or forward of the stuffing-box, or 
between the outer and inner bulkheads, or forward of the stern bearing ; 
thus the key or other means of securing the overhanging screw in its 
place may be withdrawn and the screw released. By the arrangement of 
bulkheads forming the after termmation of the hull in the manner de- 
scribed the patentee is enabled to give additional strength to the ship asa 
structure ; and by the arrangement and disposition of the stern part exter- 
nally, and of the rudders in couble-kceled vesse!s, he is enabled tu avoid the 
necessity for any after stern-post, upright, or frauiuig-piece abaft the screw 
propeller, or any opening or void, such as exists in ships of war and other 
vessels between the fore and aft stcrn-posts, which impairs tre steering 
qualities of the ship. In iron ser 
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w vessels, having double keels, he places 

« rudder in the live of each keel, and nearly ina line with each screw shaft, 

and he connects the tillers together, so as to cnable them to work simul. 

t:neously, but they may be readUy disconnected for the purpose of being 

worked separately. 

587. 1. E. Symonps, Adam-street, Adelphi, Loudon, ** Sleering ships.”— Dated 
8rd March, 1863. 

This vention relates, First, to a novel mode of constructing and work- 
ing rudders for steering ships and other vessels, by which additional surface 
and increase of rudder power can be given when required ; and, Secondly, 
to the mechanical means employed fur transmitiing the motion of a steering 
wheel, and the power applied thereto, to the rudder of a ship, by which 
jerking and undue straining are avoided, a superior action of the tackles 
and intermediate connections effectcd, the risk of wringing or twisting the 
rudder head prevented, and by which, also, fewer hands are enabled to steer 
a ship in the heaviest weather. The paten'ee constracts rudders somewhat 
of the usual shape and dimensions, or having ab ut the same area, and, by 
preference, he makes them of wrought lon framework, and hollow or 
©, en, aud, by means of side plating, screwed or rivetted upon each side of 
the frame, closes the side. of the rudder frame ; or the plates may be made 
to slide vertically into V or other shaped grooves formed in the frame ; or 
the rudder may havea frame and middle plate or web of iron, and the sup- 
plementary radder be composed of two external plates, joined together and 
sliding in grooves end forming guides, The rudder post or shank is like- 
wise made hollow on the side, or bored out to receive the spindieor shank 
of an internal s'iding or supplementary rudder, fitted within the hollow 
rudder, which conceais the supplementary rudder when the latter is out of 
use. The upper end of the central spindle or shank may either have a rack 
or ratchet on its face, or it may be screwed, for the purpose of being acted 
upon by means of a pinion or nut, sv that the internal sliding or supple- 
mentary rudder, when additional surface is required for steering, is 
projected from the main rudder, and held securely while in use, and when 
the necessity fr its use has ceased it may be withdrawn. For the purpose 
of communicating the manual power applied, through the steering wheel, 
to the rudder of a ship, instead of, and as a substitute for, any of the 
existing systems of screws and lever arms, pinions and racks, or other 
imilar gearing, and instead of the ordinary barrel and chain or chains. fair 
leading tackles, and such jike contrivances, he sub.titutes the foilowing 
apparatus :—Within suitable side framing he mounts two barrels or drums, 
each having several grooves or scores therein, according to the number of 
turns of rope or chain required, the axis of each barrel or drum being 
parallel to the other; the ridges or flanges on the one barrel are opposite 
to the bottom of the several grooves, scores, or furrows in the other barrel, 
Each barre! has a spindle, and a spur wheel keyed thereon, or secured to 
the barrel ; motion is communicated to them simultaneously by a pinion or 
pinions on the shaft of the steering wheel, and the rope or chain, which is 
to act upon the yoke or tiller of the rudder, is made to pass round both 
drums i the several grooves or furrows formed thereon, and is led off 
right and left, or top or bottom, as the case may be, towards the rudder 
voke or tiller. The arra: gement and disposition of the barre's towards 
each other may, however, be horizoutally on the same plane, or verticaily 
in the same live, For the purpose of holding, retaining, or securing in 
position the steering wheel, and for the prevention of accidents, he 
employs a cone friction brake, worked by a lever or treadle; and, where 
two steering wheels are mounted upon the same shaft, spindle, or axle, two 
friction brakes may be applied and connected with the same lever or 
treadie, and the cone friction brakes may be separated or withdrawn by a 
single lever. For the purpose of increasing the holding power when chains 
are employed, the grooves in the barrels may have projecting teeth or small 
cogs or transverse scores, 

589. R. Saunpers, Croydon, Surrey, “ Metal sheathing for ships and vessels.” 
— Dated Srd Marck, 1863. 

The under side of the sheathing, or that intended to be next to the 
planking or skin of the ship or vessel, is to be made of uneven surface or 
ridyved, so as to provide at intervals thicker portions, to admit of counter- 
sinking the heads of the rails or screws neces-ary for securing the said 
metal or sheathing to the ship or vessel. And, in order the better to secure 
the sheathing, the inventor screws or nails on strips of metal, fore and aft- 
wise, to receive the edges of the sheathing. Between the intervais 
aforesaid he fills in thin cork or any other soft mate 
he is enatled to produce a uniform outer surface, such as will be conducive 
to the speed of the ship, be-ides avoiding the necessity of using so many 
nails as are at present employed.—Not proceeded with. 

590. (G. F. Lyster, Liverpool, ** Mooring buoys."—Dated Srd March, 
1803 






































This invention consists in constructing moving buoys in such a manner 
that, instead of being attached to the mooring chaiu, and serving as the 
point of attachment for the vessels, the buoy acts simply as a float or 
carrier, fur keeping the end of the mooring chain above water, the latter 
being in no way attached to the buoy beyond passing through an aperture 
formed in the sane, and when not attached to a ship's cable being pre- 
vented from falling through the aperture by the larger dimensions of the 
moving ring. 

596. G. Lamp, America-square, Minories, London, ** Apparatus for recording 
the revolutions of the propelling shaft of a sleamship or vessel.” — Dated 
3rd March, 1>63. 

In order tv record the number of revolutions of the propelling shaft of a 
steamship or vessel, and the time during which the revolutions are made, 
and whether forward or backward, apparatus is combined and used in the 
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By these means | 











following manner :—A good chr ter, or suitable form of timekeeper, 

is arranged to give motion to a strip of paper at an uniform speed, and to 

mark it at intervals, say, one or more times each minute during which the 
propelling shaft is in motion. The strip of paper is progressively wound on 
to an axis as it is delivered from the apparatus, which gives motion 
thereto, aud causes it to pass the marker put into motion by the chrono- 
meter or timekeeper, as before mentioned. This taking up and winding of 
the strip of pap r may be by a train of wheels put in motion by a spring or 
by other suitable apparatus. The strip of paper, before passing to 
marking apparatus, is wound on to an axis, and sufficient friction is applied 
to prevent the strip of paper unwinding faster than it is drawn off by the 
apparatus in connection with the timekeeper. The propelling shaft of the 
ship or vessel, by means of a projection, gives motion to a marker or 
marking apparatus at each revolution, so that the strip of r may be 
marked each revolution when the vessel or ship is being ony forward, 
but such apparatus is arranged not to act or mark when the propeller 
shaft is rotated in the opposite direction, another marker or marking 
apparatus being apphed, which is acted on only when the ‘eed 
shaft is propelling the ship or vessel sternwise.—Noé proceeded with, 

602. C. M. Pauwer aad J. McIntyre, Jai row, Durham, * Fastening metat 
sheathing to the bottoms of ivon ships or vessels."—Dated 4th March, 
1563. 

This invention consists in fixing to the iron plates of the ship or vessel, or 
to iron for other simiiar uses, strips of metal, which the patentees prefer to 
be of galvanised iron, in which strips are inserced rivets of copper, or other 
suitable soft metal, such rivets protruding from the strips in such a manner 
as to admit of sheets of copper, ** Muntz metal,” zine, or other sheathing, 

reviously punched, being applied thereto and held thereby as required, 
sy this arrangement the strips, fixed to the vessel, form carriers for the 
sheathing, and obviate the necessity of perforating through the ship's 
side. The strips are double, that is to say, there is one outer and one inner 
strip, and they are appiicd to the plates of the vessel by means of screws 
or rivets, passing through both strips and into the said plates, the copper 
rivets having been previously inserted in an opposite direction in the outer 
strip. The sheets of copper, Manz metal, zine, or other sheathing, are 
put on to the projecting copper rivets, with their edges overlapping, so 
that the ends of two sheets are heid by one row of rivets, and tarred felt, 
blair, or other similar non-conducting material, is inserted between the 









iron plates of the vessel and the copper or other metal —_. The 
projecting portions of copper are then hammered, so as to securely rivet 
them, 


Crass 3,—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge. 

553. J, Carver, Noitinghan, ** The arrangement or fixing of combs in 
machines employed in the manufacture of bobbin net or twist lace.”— 
Dated 27th February, 1903. 

The combs employed in bobbin net or twist lace machines are fixed on 
bars called comb bars. These comb bars, as hitherto used, have been so 
made and arranged that they do not admit of being conveniently opened or 
separated from each oth r sufficiently apart to allow of the introduction 
and working of the large number of guide bars usually required for pro- 
ducing variegated, ornamental, figured, fancy, or other work, and it has been 
found that the carriages, with the arrangement heretofore employed, are 
liable to enter wrong combs, and thus produce what is known in the trade 
as wrong gates, thereby injuring the carriages and combs, and involving 
expense and loss of time, ‘The object of this invention is to remedy these 
evils, For this purpose, in combination with shortened combs fired on 
the comb bars, the patentee uses in each machine an additional set of extra 
combs, fastened upon and working with each of the landing bars, and the 
combs which he uses on the comb bars he forms much shorter than those 
which have been hitherto used, so as to allow of the effeciive workin 
of the combs fixed on the landing bars, When the machine 18s what is calle 
** closed,” an end of the carriages - when the carriages are in the machine will 
be in the combs on each landing bar, and the carriages will at the same 
time be in the combs on e.ch comb bar, so that the carriages will be held 
firmly in the combs on the landing bars, and will, therefore, not be liable 
to enter wrong combs or produce wrong gates. 

561. J. H. Jounson, Lincoln's-inn-fields, London, “ Apparatus employed in 
the preparation or treatment of hemp, &c."—A communication.— Dated 
27th February, 1863. 

This invention consists in a peculiar construction and arrangement of 
feeding apparatus for feeding the various machines employed in rendering 
the fibres of hemp and other textile materials fine and supple. It is pro- 
posed to construct the feeding apparatus in such a manner that tufts or 
hancfuls of the fibrous material wili be introduced between and amongst 
the layers, or.lap already formed upon the feeding table or endless cloth 
with a view to the formation of a fleece or lap. This lap is thus composed 
of several successive layers, »o disposed thateach fresh layer,as fast as itis intro- 
duced into the main lap at a certain point, will be covered both above and 
below by the layers siready introduced, and forming the feeding lap or 
layer of the machine. The improved feeding apparatus consists, essentially, 
of two open frames hinged upon the axis of the fluted feeding roller, which 
presses upon the lap contained on the feeding surface or table. One of 
these frames is rather shorter than and works within the other, but on the 
same centre of motion, By successively lowering and raising these frames, 
the handfuls or tufts will be deposited in regular order in the layer on the 
table. After placing a certain quantity of the fibrous material to 
operated upon under the cross bar of the longer frame, which is tarned 
down for that purpose, the shorter frame is el. vated in order to divide the 
layer which is about to pass under the grooved feeding roller. Another 
handful of fibre is now interposed by placing it over the cross bar of the 
longer frame, when it is presently draw» in under the roller along with the 
rest of the layer. By this mode of feeding whereby the handfuls are 
introduced into the u.iddle of the lap or layer, greater regularity of feed is 
obtained and the clogging or choking of the machine is prevented, 





565. T. Farra, Manchester, “ New application and combination of materials 
to be employed in the manufacture of skirtings”—Dated 28th February, 
1863, 

This new material for skirtings is formed by weaving devices in imitation 
of “sewed muslins,” the said devices being either woven in the piece of 
** skirting,” or attached by sewing.—Not proceeded with, 

569. D. Couuxer, Oldham, “ Apporatus for cleaniag, steaming, and pre- 
paring cottun.”—Dated 2th February, 1863, 

This inventiow cou-ists in attaching tothe machine generally known asthe 
Oldham Willow, the ord nary fan, wich additional apparatus for the purpose 
of more effectually cleaning out and steaming the tibrous materials, The 
patentee attaches to the willow two endless bands or aprons made of laths 
or other suitable material. One of the said bands or aprons acts as a feeder 
and the other as a deiiverer, both of which are rendered self-acting by 
suitable gearing. An attendant is required to feed the material to the 
willow, which falls on the feedcr, and passes through the willow to the 
delivery bond, and is conveyed to a fan in motion which is surrounded by a 
grid to allow the dirt or refuse extracted by the quick motion or revolution 
of the blades to fall through it. The materia thus cleaned and opened 
passes through the fan into a wire tube, which conveys it into a steamg 
chamber, any remaining refuse or dirt talling through the said tube giving 
the fibrous material au additional cleaning. He supplies steam to the 
steam chamber by means of pipes, so that as the fibrous material enters the 
chamber from the wire tube, the steam from any convenient number of 
pipes in differeut directions penetrates and saturates it, thus cleaning and 
steaming the fibrous material in one cou. tinuous operatiun. 

678. F. TOLUAUSEN, Paris, ‘* Cloth blankets and other fabrics to be used in 
machinery Sor printung fab. ics." —A communication.—Doted 2nd March, 
1863. 

This invention relates to the general and systematic use of flock, floss, 
fancy, or waste silks, for those cloths or fabrics which are employed in 
covering, printing, or inking rollers, printing tables, and the like imple- 
ments. When used for printing or ivking rollers the improved cloth is 
made in two layers of twilled fabric of silk floss and other similar material, 
which are united by a layer of india-rabber laid on in the liquid state. 
When vecd tor printing biankets (* doubliers”), which are lying under the 
wpers in the process of printing, a plain shed will answer the 
he material employed in both cases being silk of the kinds 
described.— Not proceeded with. 

582. E. Haus and E. Sucnow, Manchester, “ Apparatus for preparing, 
spinning, and doubling cotton, &ec.”"—Dated 2nd March, 1833. 

This invention is carried into effect as follows :—The spindle upon which 
the cop or bobbin is formed has a bearing in a footstep in a copping or lift- 
ing rail, and is supported at a higher point by a hollow stud, upon which 
revolves a brush terminating in a cylindrical case, which re-encircles the 
spindies, and is sufficiently wide to admit the formation of a cop or bobbin, 
or a tube or bobbin within it, and is driven by a band passing round 
pulley thereon. From the upper edge of this case a wire extends, either 
short and simply bent, or formed like an arch or cone; when the arch is 
employed it is provided with an eyelet (formed in a piece of metal by a 
round hole, an ia slot diagonal to iv) at the apex, and others at convenient 
distances on the wire if required, by which means the yarn passes and is 
spun directly irom the drawing rollers to the cop or bobbin. The Second 
portion of the invention is particularly applicable to s,inning cops, and 
consists, First, in the employment and use of a short spindle, having a 
plate or washer at the lower end ; the spindle is steadied at its upper 
extremity by entering an aperture in a bent wire or rod extending above 
the spindle, somewhut in the form of an arch or cone, the ends of such 
wire being secured in a collar which is attached to the driving pulley, and 
the lower end of the spindle is steadied by entering au aperture in av 
rod or elongated footstep passing through the stud supporting the whole in 
the framing. A Third part of the invention consists in a novel method of 
effecting a drag on the solid spindle by the means of a curved or straight 
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piece of metal upon which the plate or washer bears, and which is attached 
to and actuated by the means of a wire passing duwnaslot in the rod or 
spindle footstep, and terminating in a tuil-piece formed at right angles, and 
which are connected toyether by-a rod or wire throughout the lenzth of 
the machine. The ¢ffect of the drag upon the washer and spindle will 
decrease as it approaches ihe spindle or centre, and increase as it is turned 
outwards to come in contac’ with a larger surface. The drag is applicable 
to ail des riptions of spinning and doubling hinery where any drag is 
employed. The copping mvtion may be obtained by cams as in the 
ordinary manner, or by the improved means of a rotating or zemi-rotating 
disc having two studs acting upon a bell crank lever. such studs being 
caused to diverge from the centre of the disc in a self-acting manner by 
means of right and left handed screws and sur whee's, oval ev entiic spur 
gearing or cam b ing employed to drive the afo:esaid disc. by which means 
a ariable motion is obtained to ‘shape the cop.” A Fourth part of the 
invention relates to a novel arrangement and construction of apparatus to 
act a® a guide for delivering the yarn on to the cop or hobbin, and consists 
in a light metallic ring peculiarly formed so as to encircle each ver ica! wire 
of the atores:id arch or cone, 80 as to prevent unequal strain. This ring 
is furnished with an eye or hook for the yarn, and revolves with the cone 
or urch, and within a metallic channel or case which rises and falls like the 
ordinary lifting rail, and thus the yarn is wound on the cop. 


585. J. 8S. Weuis, Nottingham, “ Manufacture of stockings, dc.”—Dated 
2nd March, 1863. 

For the purposes of this invention, in order that the selvages and seams 
at the backs, and the se'vages and seams at other parts of stockings, and 
also the selvages and seams of socks, drawers, waistcoats, and other articles 
made m knitting machines, may have greater strength imparted to them, 
an additional thread layer or carrier is applied at each selvage to a knittir g 
machine, or other provision is made for employing an additional thread at 
each of the selvayes, which thread is laid on to the need! s of the machine 
at and ar the selv-ges together with the thread or tnreads which is or 
are lid from selvage ncedie to selvage needle to pro:uce the main body of 
the fbric, so that, at and near the selvages, the tabric will be composed of 
more threads than the intermediate fabric. 


588. T. Emorr, Oldham, “* Mules for spinning and dovbling.”"—Dated 3rd 
March, 1-63. 

The object of this invention is to prevent snarls, and it consists in certain 
improved tions of hinery for governing the use of the counter- 
faller, wnd for putting the strap on to the drivin: pulley at the commence- 
ment of afresh stretch. In performing this inventicn the counterfaller is 
connected to the strap guide of the driving pulley by means of a sliding 
bar, or av ulley witha chain and weight or spring, for the purpoe of 
bringing the driving s'rap at the proper moment on to the driving pulley, 
thus preventing the yarn from beeoming slack, and, consequent'y, prevent- 
ing snarls, which are produced when the yarn is allowed to become slack 
when the carriage is near the drawing reliers.— Not proceed-d with. 


593. J. Hexpervon. Bracford, “ Apparatus for the manufacture of carpets, 
&c."”— Dated 8rd March, 1863. 

This invention relates, First, to an improved method of effecting the 
crossing of the snrface warp threads in the manuficture of piled carpets, 
and other pil: d fabrics, when such pile is formed by the aid of longitudinal 
wires. For this purpose the patentee prefers to employ longitudinal wires 
or instruments of the character of those described in the specification of 
letters patent granted to himself and Jas. Broadley, bearing date the 3rd 
day of August. 161 (No. 1981). These instruments have points or raised 

rtions on them between the end of the batten and the healds when the 
athe or batten is in th» back. Behind the lathe he applies a comb with 
Jong. thin, flat teeth, and as many of them toe the inch as there are longi- 
tudinal pile wires. This comb is placed in front of the heald, and imme- 
diately behind and close to the points referred to 01 th> iongitudinal pile 
wires. Each longitudinal pile wire, with i's corresponding warp Ureads, 
passes between two teeth of this comb, and the teeth are of a length that 
will admit of their lower end passing below the lower warps when the shed 
is open, while at the same time the bar in which the teeth are fixed is suffig 
ciently raised above such points on the lo gitudinal pile wires as to allow 
of the pile warp threats being elevated to the desire! extent above those 
points The comb bar is capalle of endway motion; in order that when 
the pile warp threads are required to pass down on the right side of the 
wires, the comb may be moved to the right until its thin teeth bend so 
much as that thy slightly pas~ to the right of the points on the wires, and 
#0 as to conduct the pile threads safely and suve'y past those points ; the 
surface warp heald or harness is now depressed, and the threads are con- 
veyed down the desired side of the wire. If the comb be moved to the 
left, and the warp threads be depressed, they will in like manner be con- 
veyed securely down the leit side of the wire. 

695, J. Sinzar, Nottingham,“ Apparatus for winding and mevsuring lace.” 
—Dated 3rd March, 1863. 

This invention has for its object improvements in apparatus for winding 
and measuring lace. The invention is applicab'e to that class of winding 
and measuring «pparatus known as measuring jemmies, wherein the winding 
is on to forks. For these purposes mo jon is communicated to the axis of 
a fork similar in respect to (he winding blades or prongs to those ordinar ly 
used, hut there are two other prongs at right anzles te those on which the 
winding take~ place; these additional prongs are set at a less distance apart 
than the ordinary ones, and g nerally somewhit more than half their dis- 
tance apart. The lace to be wound and measured is conducted over a guide 
rail, and between two pins or guides on to the surface of a cylinder, 
which is hol ow and made as tight as may be The periphery or surface of 
the cylinder is covered with woollen cloth, velvet: vulcani-ed india-rubber, 
or other suitable holding material. The lace then passes between the sur 
face : f the cylinder ad a small pressing roller, which is kept pressed up to 
the cylinder. The lace then descends between two guiding surfaces, 
between which the lace will not descend without Leing drawn through, 
at the same time the two surfaces do not effer such resistance to the 
passage of the lace as to require any material force to draw it through the 
space. By this menus, if the lace becomes slack between the cylinder and 
the euides, such slack will not extend to the fork on to which the lace is 
wound. The rotation of the fork draws the lace through the space 
between the guides and off the eylinder, by which, when the speed of 
winding is considerable, the cylinder is liable to overrun and produce slack. 
The two guides are arranged to be readily adjusted to and from the 
cylinder, and so as to readily admit of their distance from the cylinder 
being varied, On the axis of the cylinder there is a worm or screw wheel, 
which takes into and drives a worm or screw wheel. which gives motion 
either to a graduated dial or to a pointer, acting with a fixed graduated 
dial.— Not proceeded with, 

601.1. Pownarn, Leads, ‘‘ Warp dressing.” —A communication.—Dated 3rd 
March. 1863. 

This invention consists in the combination of warp dressing apparstus 
hereinafter described with the loom used for weaving fabries in such a 
manner that the processes of weaving and dressing the warp being so 
woven are effected simultaneously. For this purpose the iaventor causes 
the threads (after passing over what is ordinarily termed the warp beam), 
guided by a reed, to pass between two rollers, the lower roller being 
covered with flannel, or other similar material, and partially immersed in a 
suitable trough or vessel containing the size or dressi: g in the direction in 
the healds of the loom, the threads of the warp being kept even and in 
suffici' nt tension by means of two small rods (over and under which they 
are crossed alternately) affixed to an adjustable bar attached to the loom for 
that purpose. Or the threads may be ciused to pass ov. r the upper one of 
the rollers before alluded to, and which in this ca e would be covered with 
flannel, or other suitable material, and receives the size or dressing from the 
lower roller revolving ina trough, and not necessarily covered with flannel 
or similar material. To the o dinarv crank shaft of the loom is ait ched a 
brush or brushes of suitable breadth, to remove any superfluous size from 
the warp threads as they pas: over that partof the loom where the shaft is 
placed, the revol: ing brush being cleansed in turn by contsct with a brash 
fixed to the trough or any convenent part of the loom. A fan may be 
attached to the crank shaft to portially dry the warp threads, but this he 
does not insist on, as experince bas proved it not essential. The com- 
ponent; arisef the above decribed warp dressing apparatus are fixed by 
tee renve in the framework of the loom, forming with the loom a com- 

ined apparatus for dressing warps and weaving fabrics simultaneously, 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
558. W. Gray, Shepield, “ Beaters yor thrashing machines."—Dated 27th 
February, 1883. 
This invention cannot be described without reference to the drawings. 





680. A. F. Paeny, Paris, * Agricu’tural instrument for cullivating tubercles, | 


roots, and all ol plants "—-Duted Ind March, \$63. 

The egricultural implement forming the subject of this invention is s 
ridge or b-wting, and, at the same time, a roller plough. It is composed of 
a plough shsre with double mou'd board, smaller than for ord nary bouting 

oughs, and of four conical roller~ ecting ov the incline plane of the ridges. 

he share (the main object of which is not the bouting or ridging) breaks 
the subsoi!, cleans the water furrows, aud thus prepares the work of the 
rollers which follow it, 


aca LaY, Wakefeld, Yorkshire, “‘ Chain harrows."—Dated 5th March, 
863 


In constructing chain harrows according to this invention each row of 
links which passes tra: sve se'y across the harrow is comp. sed of alternate 
links of cast iron, or malleob-e cast iron, and of wrought iron livks 
which connect togethr the links of movab'e cast ir n. The cast 
links are made with holes — by preference oval shaped holes — 
through them on two opposite sides of the link, and the wrought iron 
links pass through these holes. The wrought iron links are by pre- 


ference formed with notches on their opposite sides, into which notches 


the cast links fit; the wrought iron links will thus always keep the 
cast iron links at the proper distance apart, so that each row of links may 
be kept properly extended. The rows of links are connected together by 
the wrought iron links of each row being connected to the wrought iron 
links of the next row, either by plain links of wrought iron, or by links formed 
with holes through them on two opposite sides as described. The chain 
harrow is connected to its whipple tree by rods or chains passing from the 
whipple tree to the wrought iron links of the front row of links of the 
harrow.—Not procceded with. 





Ciass 5.—BUILDING. 


Including Brick and Tile Vachines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Wurming, Ventilating. &c. 
624. J MiLtier, Upwey, neor Dorchester, Horticultural buildings and other 
olazed extremities.” —Dated 5th Murch. 1861. 

For the purposes of this invention the heads and sills of the side and end 
frames are connected together by metal bands or angle iron, and the 
uprights or mullions are tenoned to these frames; and when either the 
side or end frames are of considerable length, the patentee sometimes 
forms them in separate parts or sections by dividing them vertically through 
some of the vertical portions or mullions, and then connecting such divided 
parts by screws, so that they may be readily separated and r ted 
when required. To give strength and stability to such structures, he 
applies cross stays of iron or wood from the mullions of one side to those 
of the other, connected hy wood screws. The side or end sashes, in place of 
being hung, are formed in two sets to slide one over or to pass one in front of 
the other on metal ridges which are perfurated to admit of wa’er collecting 
between them freely passingaway. The overlapping portions, when the 
sashe® are closed, lie behind the uprights or mullions. He also forms the 
roof in similar parts or sections by division of the main beams, which are 
in this case attached to the glazed frames. He also, for a span roof, 
emp loys | wo ridge pieces with a space between them for the free passage of 
air, and he connects these together at intervals. Over these connecti: ns, 
and between the ridge piece:, he applies @ stationary plate or board with 
perforations at intervals, and over this he applies another plate or board, 
also perforated, 1nd capable of being slidden, so that either the perforated 
or the plain portions of this sliding plate or board may come over the 
perforations of the stationary plate or board. The sliding plate or board is 
moved by a lever or other suitable means and if desired, there may be two 
or more of them. Over such perforated plates or boards, and the ridge 
pieces between which they are placed, and somewhat above them, sup- 
—— at intervals so as to admit of ventilation, he applies a narrow span 
roof. 

647. J. CowuEy, Oxford, “ Apparatus for manufacturing bricks, tiles, pipes, 
ec.” - Dated ith March, 1863. 

This invention relates to a peculiar arrangement, construction, and com- 
bination of machinery or apparatus for moulded bricks, brick mouldings, 
perforated bricks, tiles, and drain pipes, whereby less power is required to 
actuate the machine, and a smaller proportion of water employed than in 
the ordinary methods of brick making. According to this invention a 
hopper and pug mill with a receiving box and piston are employed in com- 
bination with a mould box, which is also provided wi h a piston of its own. 
The clay, which may be taken direct from the bank, is placed in the hopper 
and prepared and well worked by the knives of the pug mill, which also 
force 1t down into the receiving box, from whence it is forced by a piston 
or plunger into the mould. Ifa perforated or partially perforated or recessed 
brick is required, this mould box is provided with cores of greater or less 
length to produce the perforations or indentations intended to be produced. 
From this mould the brick thus mou!d+d and pressed is expelled by a piston 
working therein, and is rece'ved on to an endless travelling web which carries 
it clear of the machine. In making tiles and pipes the brick mould is 
removed and replaced by the required mould or die to suit the articles to be 
manufactured. 








Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ce. 


581. G. Hawks ey, Shejiield, end. T. Bisse, Tooley-street, London, ** Powder 
chargers.” — Dated tnd March, 1863. 

This invention consists in coustructing the chargers of powder flasks— 
that is, the appliances fixed on powder flasks, for measuring and pouring 
the charge of powder into guns and rifles. Hitherto there have been two 
chief parts in such art cles—a fixed tube or cylinder, and a mova»le tube 
with a contracted mouth. ‘Ihe mova’ le tube h«s had notches cut in it, and 
an inclined or straight slit, into which the no'ches open; the movable tube 
has been set for use by a pin or stud inserted in the fixed tube entering one 
or other of the notches in the movable tube; there has been no means, 
however, of regulating the capacity of the charger to any point intermediate 
between any two notcies. Now, this invention consists in fitting an 
upright parallel with the fixed tube, in connecting the movable tube to a bar 
ha: ing an aperture throug: itinto which the upright enters, and on which 
it is free to slide up and down, taking the movable tube with it. A set 
screw attached to the bar on the movable tube fixes it at any desired 
height on the upright. The patentees mark graduated scales of grains and 
drams on the fixed tube, and make apertures in the lower part of tha 
movable tube to read the scales In some cuses they dispense with the 
upright, and apply a set screw to the movable tube to fix it at any height 
on the fixed tube. Another part of the invention consists in fitting a spring 
lid, which moves horizontally to close or open the mouth of the movable 
tube This horizonta! springs lid is also applicable to powder-flask chargers, 
however otherwise constructed, 

628. W. CLARK, Chancery-lane, London, “ Fire-arms.”—A communication. 
—Dat-d 5th March, 1863. 

This invention relates t» an improved revo'ver pistol, which may be 
divided into f ur principal parts: — First, the barrel, which is slightly rifled, 
slides on a rod or axis at the under part, to whi-h it is fixed by means of an 
eccentric ; Secondly, a cylindrical breech; Tuirily, a rotating breech 
chamber, intend-d to receive the projectiles, partially fitting in a case inclos- 
ing its rear end, and which protects the fulminating points ; and, Lastly, the 
stock which contains the actuating mechanism, anil carries the iron pin or 
axis before mentioned. serving to connect the principal parts together, and 
an ecevntric groove for connecting the burrel thereto. The butt has a 
ring for attaching the pisto! to the body while the action is double, and is 
effected simply by cocking the hammer, and then pressing the finger on the 
triyger. The two principal parts may be detached or connected together by 
hand by meaus of a simple arrangement, and without the aid of any instru- 


ment. 
65. W. J. Cuapr, and N. Coats, Monmouth, “ Armour plates for vessels, 
turrets, targets, forts, de.” — Date vth March, 1803. 

The patentees employ plates of iron or other suitable metal, with curved 
and with flat portions, aid throngh the flat portons they pass bolts or 
rivets to secure the same to the framing of the vessel, turrets, target, fort, 
or structure, in sach manner that other curved plates may be placed over 
the said flit portions of the first mentioned plates, ant over the joins 
thereof, to cover and protect such bolts or rivets first mentioned, the last 
mentioned curved plates being buited or rivetted through the first mentioned 
curved plates, or otherwise, or secured in any equivalent manner, By these 
means ad:litional s'rength is obtained, and the principal, and, if desired, the 
major part of the joints and bolts or rivet heads is protecsed, so that a 
single plate shall not receive all the force of any projectile or striking body, 
but such force be d str buted over the whole of the plates, thereby rendering 
them impregnable if constracted of proper thickness. Tae plates should be 
produced by rolling or compressing. 

Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Uiensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ke. 
600. W. Parsons, Earl-strect, Edgware-road, London, ** Dining tables.” — 
Dated 3rd March, 1863. 

This invention consists in the application of certain apparatus for extend- 
ing and contracting the framework of such tables for the purpose of 
enlarging or reducing their size. The inventor employs for this purpose @ 
system of cross leverssuch as are usually denominated lazy-tonys, the one end 
of such system of levers being connecied with the one end of the table and the 
other withtheotherend. Forordinary orsmallsized tables he pretersto fix the 
pivot of the first pair of cross levers to the table, and to the extreme end of 
such first pair of levers he applies a nut in which a screw works; this screw 
is of some eight or ten inches in length, and rotates m the end frame of the 
table, where it is held and prevented from moving in the diree ion of its 
length by suitab e collars. This screw is turned by a suitab'e key, and the 
action on the nut causes the cross levers to extend or collapse, and with 
them the table to extend or contrac’.-- Not p:oceeied with. 

610. W. Bixygy, Manchester, “ Lamp burner.” - A communication.—Dated 
4th March, 1863. 

This invention relates toan improvement in attaching the cone or deflector 
to the burner of a lamp by mean- of a pivot, so as to allow the cone or 
deflector to work fre ly on this pivot in a hor zontal direction, whereby the 
cone or deflector and draft chimney may be readily turne* aside, or off 
from the burner, su as to expose the wick tube, and thereby render the 
wick accessible for trimming and lighting. —Not proceeded with. 

617. J. Cuinton, Percy-street, Tottenham-court-road, London, “ Flutes.”— 
Dated 5th March, 1863. 

This invention cannot be described without reference to the drawings. 

619. R. D. Dwyer, Manchester, “ Springs to be employed in the manufacture 
of beds, seats, dc.” —Dated 5th March, 1863. 
This invention consists in the employment and use of two thin laths, 


eo 





bound together at or about the centre of their length by a band of tin or 
other confining material, the extreme ends of such laths being forced and 
retained apart by wedges inserted between them near the central confining 
band.— Not proceeded with. 


626. T. W. OSBORNE, Aston, Warwickshire, ‘* Lamps.”—Dated 5th March, 


This invertion relates to what may be termed hand lamps, and has for its 
objects, First, to greatly improve the light, «nd so construct the reservoir 
that the light shall not be flooded. and thereby extinguished with any 
undulating or violent motion imparted to the lamp. This the inventor 
effects by surrounding that part of the wick-holder that dips into the oil 
reservoir with a perfora'ed or woven metal or other ring or tube to break 
the force of the oil in the body of the lamp when shaken, so that t: e oi] 
immediately connected with the wick is not dis urbed, and, conseque: tly, 
the light is not flooded, and the oil being regularly supplied by capillary 
attraction the I'ght is always brilliant. Secondly, the object of the inven- 
tion is to render the working of t. e lamp, such as the opeving and shu ting 
of the door, its attachment to the belt, the removal of the reservoir for 
dressing and replenishing, as well as the removing and fixing the screen 
and ventilator more simple than the mode hitherto adopted, enabling the 
user to manipulate his lamp with more facility than such kind of lamps can 
now be used, and, by providing a lock motion to combine the top and body 
of the lamp together, prevent the possibility of a mischievous individual 
extinguishing the light by removing the top or ventilator, and thereby 
exposing the frame,—Not proceeded with. 


636. A. WILSON, Clerkenwell, London, “ Easy, lounging, and invalid chairs, 
dc."—Dated 6th Ma ch, 1863 
This invention c»nsists in the application of 1 ed or tempered 
steel, iron, vulcanised india-rubber, or any other kind of accumulative 
spring or springs, that may be placed or fixed in or upon such parts or 
positions as may be best suited to the forms and fashions of the va‘ious 
chairs, chaises, seats, or settees that may be desired or sought to be ac.u- 
mulative, elastic, self-acting, and self-reco vering. 
663. J. Casseut, La Belle Svuvage-nard, London, ‘‘ Moderator lamps."— 
A communication.—Dated 11th March, 1-63. 
This invention cannot be described without reference to the drawings. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 











555. J. Fay, Chesham, Bucki»ghamshire, ‘ Mashing machinery.” —Dated 27th 
Fibruary, 1863. 

This invention consists, First, in regulating and indicating the supply of 
malt in and to mashing machinery, 80 that the mashing shall be effected in 
a better manner than heretofore. This reguloting ad indicating is effected 
by the use of a fluted, corrugated. or ribbed roller, or a roller with vourds, 
projections, or rakes. This roller works in a box or case which has hinged 
thereto a regulating flap or board, which can be adjusted by means of an 
adjusting screw or mechanism, so #3 to regulate the amount of malt to be 
delivered to the mashing machinery, and by marking the adjusting »crew 
the indicating will be attained. Or this may be effected through the in- 
tervention of gearing acting on an indicating diel. At the bottom (or 
near to the bottom) of this regulating mechanism a slanting piece may be 
provided to be inserted into the mouth «f the mashing machinery to 
prevent back action upon the malt and liquor. The mashing machinery it 
is preferred to make with a longer tube than as ordinarily practised, and 
placed perpendicularly (though the horizontal position could be adopted) 
with the revolving rake working therein. Instead of one tube and rake 
the inventor can connect several tubes and rakes, so as to communicate 
with each other and form a cempiete and compact system of mashing 
machinery. He al-o purposes jacieting these tubes witu steam or hot air, 
gas, or vapour jacketing, using « thermometer or other indicator for the 
convenience of the operator. He also prefers to use an octagonal inst ad of 
a square shaft or spindle revolving within the tubes, provided with blades 
instead of rakes, and this will enable rakes or blades to be fixed inside the 
tube vo act as cleaners. —Not proceeded with. 





Ciass 9.—ELECTRICITY.—NoneE. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 


435. S. Puucnuart, Paris, “‘ Food for horses.”—Dated 17: hk February, 1863. 

This invention consi-ts princ'pally in preparing food for horses, of ~traw, 
hay, or other fodder or forage cut into chaff, of pounded, crushed, bruised, 
or pulveri-ed oats, gluten, and sa't, to which is also added (likewise in the 
crushed, pounded, bruised, or pulverised -tate) horse beans, barley, linseed 
or linseed cake, Indian corn, buckwheat, b+ etroot, potatoes, or other edible 
veyetable products, suitably cut into chaff, pounded, crushed, bruised, or 
pulverised according to their nature; and, further, pulverised bones or 
suitable calcareous salts, drastic. or other suitable medicinal products, 
according to the effect to be obtained. The various substances are to he 
well mixed togeth r, pressed into balls, bricks, or other suitable forms, and 
allowed to dry, more or less, as required, and given to the horse in that 
state, or broken into pieces, pound d, or mixed up with water or other 
liquid in the cold or warm state.—Not proceeded with. 


438. E. Strawson, New Oxford-street, London, ** Finishing with grevter 
Sacility articles of dress, manvfuctured erther by han«t or sewing machine, 
by means of improved apparatus.”—Dated 18th February, 1863. 

This invention consists 11 forming a button in the shell form; a small 
hole is made in the face near the ege, and a large one in the centre of the 
back; acurviivear pin is passed through the hole in the face, and takes 
hold of the materia! to which it is to be attache! through the hole in the 
back, and is there forced into the inside of the button, which can be turned 
round on it, and so make it perfectly secure. Another mode is to havea 
hole stamped in the back of the button, the edges of which are turned 
inwards, and the fastening is formed of a piece of wire in the shape of a 
staple with harpoon p»ints, which is forced through the c'oth and into the 
hole in the button which compresses the points till they have ps-sed the 
inverted edge, when they immediately expand from their own e as'icity, 
and form a secure fastening, allowing the button to revolve. another mode 
is to have a hole stamped in the vack of the button, the edges of which are 
turned inwards, and the fastening to which is formed of a piece of bent wire 
with the ends turned down or terminating in harpoon points, which is first 
forced through the cloth, and then ito the hole in the back of the button, 
when the ends hook over the edge of the flange and are perfe tly secure, at 
the same time allowing the button to revolve. To attach buttons to leather 
garments, a ring of leather is doubled together ; two holes are made in the 
material to which it is to be attached, thrvugh which it is then passed ; 
tien both ends of the ring are put through a hole in the back of the button, 
which can be made single if necessary, aud a pin is then put through them, 
which secures them, and also allows the button to revolve. 


441. J. Barker and E. Moss, Manchester, “ Portable anid stationary crabs or 
cranes.” ~ Dated 1sth February, i863. 

This invention consists in placing the barrel and gearing and also the 
shafts and framework of a crab or crane upon a platform resting upon & 
circular conical support, fixed toa bed or fou dati n plate, so that the 
barrel and parts connected with it can be readi'y turned in any direction 
without shifting the base. and afterwards held fast by a central bolt and nut. 
This part of the invention applies to both portable and station» ry crabs and 
cranes, but when they are portable only the inventors form slots in the 
base or foundation plate for holding a number of bars on each side, which 
can be drawn out for supporting weights when the crab or crane is in use 
and pushed in when no additional weight is required. In both portable 
and stationary crabs or cranes they make the brake wheel of a V shape 
instead of flat.— Not proceeded with. 


448. G. T. Bovsrie.p, Brixton, Surrey, Boots and shoes."—A communica- 
tron.” —Dated isth February, 1863. 

The patentee claims, First, a leather boot or shoe having a vulcanised 
india-rubber sole sewed on in the manner described. Secondly, a !ea her 
boot or shoe having a vulcanised india-rub»er sol- secured with nails driven 
in from the outside ani cenched. Thirdly, a leather boot or sho- having 
a sole of vulcanised india-rabber secured by wooden pegs driven through 
the sole, the u. per leather, aud the inver sole, as described. F.urthly, a 
vulcanised indi«rubber sole, having a groove for the purpose descrined. 
Fifthly, avulcanised india-rubber counter or heel stiffener, made as de-cribed. 
Sixthly, the process described of preparing india ruber rags so that they 
may be employed in the manufacture of soles for bouts and shoes and other 
articles as described, 


449. J. Pont 8 Southampton, and G. Cox. Throgmorto-street, London, “ Ap- 

pliances for displaying m the open air, or tadoors, tllumimated designs. 

— Dated 18th Februvry. 1863. : 

This invention consists of an air-tight metal chamber of any shape, into 

which gas is admitted. This chamber is perforated with very fine holes on 
one or both sides, as occasion may require, aud in any device or configura- 
tion for the purpose of illumination, and cn the gas being admitted into the 
said chamber, the gas will pass through the said perforations, aud when 
ignited the outside or perforated side, or both sides, as the case may be, will 
clearly display the design. Outside the above-mentioned chamber the 
design or device can be painted in Japan or distemper colours, or 
ornamented in any manner to suit the design of illumination, as circume 
stances may require, or as fancy may dictate, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

* (From our own Correspondent.) 


Tue Fisisnep Iron Trave: Excitement subsiding: Merchants Hold- 
ing Back: Good Demand; Makers Full of Orders: Prices vary Firm 
—Pie Iron Trave: High Rutes Maintained—Nonta StaFFOKDSHIRE 
‘TRADE —MEETINGS OF WORKMEN IN SOUTH STAFFORDSHIRE AND East 
Worcestersuire* Combinations to Prevent * Farming out” Work 
by Masters; Progress of Unionism—Coat Traps: Brisk Condition 
—Couuiery Incipents: Accidents and Carelessness — HarpwarE 
Trapes: Steadiness: Advanced Price of Locks Maintained: The 
Strikes in the Nail Trade—Smoxe at Ironworks: Can it be Con- 
sumed —EMPLOYMENT OF CHILDREN IN THE PorreRtes: Meetings of 
Employer and Employed—New Pottery Oven—DeaTH oF TWO 
ENGINEERS, 

Tue recent excitement in the iron trade has subsided a little. 
Business is now assuming a little more steadiness. Merchants who 
have satisfied their immediate wants are now refusing to give the 
rise. Others, however, are ready to comply with makers’ terms, 
which still are and are Jikely to be for some weeks, full list; indeed, 
there are a few who require more than the list, and for speedy 
delivery they get it. Nu more hoops cau be placed anywhere, if 
they are wanted within a reasonable time; and specifications for 
plates and sheets are only a little less difficult to get rid of by 
agents. Makers, where they accept at all, will take them for only 
very small quantities. At the prevailing quotations no orders for 
heavy lots will be accepted. Masters feel coufident that the advance 
must be maintained, aud that the men who are holding back will 
have to yield on account, first, of a continued good demand from 
the consumers, avd next, because the price of labour and 
material will keep up at its present level for some time to 
come. There are men still leaving the district ‘or America, thus 
increasing the prevailing scarceness of skilled workmen. Then the 
men who remain at home will, when they have obtained the full 
rise upon the scale of wages which prevailed before the strike, do 
much less work than they did previously to the movement being 
commenced, The supply of labour and the supply of material will 
not, therefore, in a few weeks, be so abundant as itis pow. This 
state of things, if the prevailing activity in the shipbuilding yards 
and at general consumers’ works should continue without any 
slackening in our export trade, will doubtless keep up prices at their 
present level. 

Pig makers are, as a rule, indisposed to accept large orders, and 
will sell ouly sparingly ; but there are exceptional cases in which 
agents are disposed to sell at the present advanced rates, even up to 
next Midsummer; and they have sold, they affirm, up to Ludy-day. 
The pigs referred to are those produced out of this district, where 
there are nut such fluctuations iu wages as there are in South 
Stuffordshire. 

In reference to the North Staffordshire iron trade, we learn that, 
previously to the Quarterly Meeting of the North Staffordshire 
ironmasters, a meeting of the makers of finished iron was held at 
Stoke. and that the advance of 153. then declared was confirmed by 
the assembly on the Ist inst. This advance, with others previously 
made, will, in the aggregate, place the North Staffordshire prices 
relatively higher than those of South Staffordshire. 

We learn that a number of men engaged at the mills at the iron- 
works in East Worcestershire are arranging a meeting to discuss 
the subject of farming out of work by their employers. They urge 
that the interests of masters are not served by the practice, and that 
a few men are benefitted to the disadvantage of the larger number. 
Their desire they say is that one man should have one man’s job. 
At present they state it is not unusual for one man to have the 
rolling, cutting-down, cob-wheeling, cinder-filling, bundling, and 
the mill-furnace work in his own hands. All this work they say 
should be divided between three men who should be paid direct 
from the office, and the masters they urge would then be paying 
only for labour done, and not for oversight in addition. The pre- 
vailing practice they regard as a grievance, and are endeavouring to 
incite the mill furnace meu and bolters-down to action in the matter. 
At a mecting of furnacemen, rollers, roll-turners, &c., held at West 
Bromwich, on Mond.y Jast, it was stated that the masters had 
promised auother (the second) advance and that this advance was 


expected to be fully 10 per cent. At the same meetiug it was stated | 


that the association formed a short time since for the protection of 
the interests of the men in the West Bromwich district already 
numbered sixteen hundred members, and that to these other names 
were being rapidly added. One of the rules of the association 
provides that, before a man leaves his work, he shall give fourteen 
days’ notice to his employers. It was the general opinion that 
always during a strike the puddlers should be aided out of the funds 
of the association. 

The coal trade continues active. Thick coal is in such large 
demand that iu many instances recourse is had to pits which have 
hitherto been closed, and on the west of Dudley several new shafts 
have been eunk. ‘I'bis state of thivgs is principally due to the 
great activity now prevailing at tue different ironworks of the 
district, aud also to the requirements of the country dealers. Not- 
withstanding the large importatious of hematite, hydrate, and 
Northampton ores, the price of ironstone is well maintained. For 
gubbin, 16s. per ton is realised. Slight discontent among the col- 
lier3 and ironstone workmen fs apparent, but as a rule this feeling 
does not approach int: usity, 

The subject of carelessness, in connection with mine accidents, is 














of the shaft. As the winding up motion immediately followed, he 
was drawn some thirty or forty feet up the shaft when his clothes 
gave way, and he was precipitated to the bottom. The cause of his 
death was the non-provision, by which men at the bottom of a 
pit could communicate with the engineer at the top. For this 
shameful piece of neglect the proprietor of the mine has been fined 
iu the sum of £5 and costs. For not having a proper indicator 
attached to the raisipg apparatus, to show the position of the load 
in the shaft, he was fined £1 and costs. The last case occurred at 
the Ireland Green Colliery, Wesibromwich, a few days since, There 
the engineer, having disobeyed the signal, by raising the machi- 
tery instead of lowering it, a skip, containing a miner, was drawn 
over the pulley, and the poor fellow was thrown out and killed. 
The evidence is somewhat vague as to the precise cause from which 
the catastrophe arose; but we have clear information on one or 
two material points. In the first place, the engine refused to act 
in the manner it was required to do; in the second, the indicator 
had been out of repair and, therefore, out of use for several weeks ; 
and, in the third, the engineer was not aware that the bowk con- 
tained a living cargo. This arose from the ignorance of the miners 
in the colliery of the rule which requires them to give two extra 
signals when men are coming up. 

At half-past three o'clock on Friday morning last John Green- 
field, a miner employed at the Brownhill Colliery, Wordsley, was 
working in a place about five feet high and three yards wide when 
incautiously, and without using timber supports, he removed the 
knob, upon which rested a mass of coal. A fall of the mineral 
naturally resulted, and the miner was buried and crushed beneath 
its weight, a victim—and only one of many victims—to a reck- 
lessness so wilful and foolhardy that it can scarcely be credited. 
The inquest was held on Tuesday last. During the proceedings 
the ignorance of the colliery rules manifested by some of the 
witnesses was such as deservedly to call forth the sharpest reproof 
from the coroner to the Government Inspector. 

Between five and six o'clock on Saturday evening last, Samuel 
Follwood, a lad of sixteen, went to the Ireland Green Colliery 
before-mentioned, thinking possibly that the shaft was closed by 
the wagon, he incautiously walked or fell into the pit. 

Lately several meetings of the men employed in the coal and 
ironstone mines of the Wellington district have been held at several 
places. Deputations from the North Staffordshire Amalgamated 
Association have been received, and as a result several hundreds of 
colliers have joined the Association, and delegates will doubtless be 
sent from the district to the forthcoming Miners’ Conference. It is 
scarcely necessary to remark that the rapid spread of principle of 
unity denoted by the above result is significant. 

At the Birmingham Bankruptcy Court ou Monday last, B. Wright, 
a chartermaster of Bilston, came up for last examination aud dis- 
charge. The debts amounted to £948 10s. 2d.; there were no 
assets, the application was opposed, aud the meeting was aqjourned. 

In the general manufacturing trades of this district little change 
from their condition last week can this week be reported. ‘Ihe 
upward tendency of prices in the iron trade still continues to in- 
fluence the rates in other departments, and the notice for a rise will, 
no doubt, speedily become general. In the Birmingham trades 
nothing requiring special notice has transpired. At Wednesbury 
and Westbromwich the production of castings, princip: lly in con- 
nection with railway work, has increased; the Bilston tray makers 
and japanners report an improved demand; and at Walsall the 
saddlers’ ironmongers and iron padlock manufacturers do nut loudly 
complain. The ironfounders’ japauners of Wolverhampton are in 
better spirits; activity in the fine plate and cabivet-lock brauches is 
increasing; and a steady export demand is influencing the brass 
founders and tin plate workers. JDarlaston is still unable to 
find employment for its gun-lock makers, and many of these 
despairing of improvement are actually leaving the town, One 
manufacturer who recently paid as wages a weekly sum of £200 
now pays £10! Among the men employed in the nut screw trade 
murmurs at the present low rate of their wages are heard. Nothing 
decisive has, however, yet been done. . 

In regard to the lock trade of Willenhall, we learn that the just- 
ness of the advance of 1s. per dozen upon the price of mortice locks 
has been recognised by the factors, and that in consequence the good 
understanding hitherto existing between makers and purchasers 
remains undisturbed. Australia and New Zealand continue good 
customers in the rua lock brauch. In the other departments there 
is little change upon last week. 

Meetings in connection with the present movement among the 
nailers of this district continue to be held. We last week noticed a 
gathering of the nailers employed in the neighbourhood of Sedgley 
and Coseley. On the day following, another meeting of the men 
working in the same district was held at the same place. During 
the proceedings it was stated that, in auswer to the demands of a 
deputation, there should be given a rise of 1d. per bundle on 
the present payment for nails of 3}in. and upwards of the 
hundred nails and of 2s. on every eighteen shillings earned at the 
present rate ty the thousand nail makers, the masters had expressed 
themselves willing to concede the 2s. advance on thousand nails 
and tv give the 1}d a rise to all those nailers whose make ranged 
between the sizes of 3}in and Sin. At was resolved neither again to 
wait upon the masters, nor yet to go near them uuless seat for by 
them. One or two of the largest masters were not at ho ae when 
the deputation went round. A curious feature connected with 
intimidation has been brought out by this movement. Bands of 
women parade the neighbourhood of Sedgley, and by means more 
potent than shrill-toned abuse compel fellow members of their sex 
to desist from work. The Bronsgrove nailers have given notice for 


one respecting which so much has been said, that it is well-nigh | an advance of 10 per cent. upon their present rates. 


exhausted, aud remarks upon it can only assume the form of regret 
and declamation. We have this week to chronicle no fewer than 


three accidents, all of recent occurrence, in which the most marked | 


An iron-making district, and dense volumes of black, dirty 


never ceasing smoke, are ideas indissolubly connected with each | 
| services of Mr. Wm. Stapleford as manager of the building depart- 


other. The traveller whose lot it is to dwell where so polluting an 


neglect has resulted iu the most serious consequences. With regard | influence is unknown, as he passes through the regions of collieries 


to one of these, it is a matter for cougratulation to find that the 
negligence is such that it can be legally recognised and criminally 
punished. That this is not the case iv the remaining two instances 
Is greatly to be regretted. The circumstances connected with the 
first of these cases were revealed at aninquest held on Friday last, at 
Essington, a small village not far from Wolverhampton. Though 
we have befure adverted to the case, we may again state that by the 
evidence it was shown that, between two and three o’clock on the 
afternoon of ‘Tuesday week, a miver named Cartwrght, and em- 
ployed at the Essington Colliery of Mr. Muls, ironmaster of Darlas- 
ton, was engaged at the bottom of the shaft in pushing the skip into 
the hollow cage, when suddenly, and without any signal, Wright, 
the engineer at the top of the shaft, began to work his engine. At 
the time the looker-on had not succeeded in pushing the skip right 
into the cage, and he was standing on the projecting part. In con- 
sequence, bis bended back came in coutact with the insett, or edge 
of the roof of the workiug ; he was crushed and jammed, and alto- 
gether he receive | such injuries that he died soon after he was 
released. By the sixth colliery rule it is provided that “ the engineer 
shall act carefully upou the signal of the banksman or the hooker- 
ov.” In this in-tance no signal whatever was given, and the 
engineer's carelessness is thus brought within the pale of the law. 
We have said carelessness because though at first sight such an act 
as caused the poor miuver’s death would appear to be willul, yet it 
will be seeu that this was scarcely the case. Wright himself stated 
—aud there is reason to believe his statement—that he had started 
his engine because frequeutly the clapper had not been properly 
rung, and on such occasious he had found it necessary to work bis 
engiue before the wire was effectually puiled. When the hanger-ou 
Wished to keep the cage at the bottom, he had always been in the 
habit of sounding twice. On the afternoon of the accident the cage 
had been so long detained in the pit that Wright had thought him- 
self justified in raising it without waiting for a signal. The jury 
very properly returned a verdict of manslaughter against the engi- 
heer, and he was committed for trial upon thatcbarge. The next case 
1s one in which, ata pit near Oldbury, a boy waskilled in consequence 
of his clothes becoming entangled with the chains, and his being 
thereby prevented from leaving the skip when it reached the bottom 





and ironworks, will both be struck with the general grim of the 


| landscape, and will himself feel uupleasantly affected by the all- | 


pervading cause of so much dirt and blackuess. Passing through 
the towns, the straggling hamlets, aud the roads and lanes of such 


a district, he will see that the great pollutor has blown his tainted | 


breath upon all around. He will notice that the churches, the 
houses, the fields and trees, nay, even the face of man himself, all 
bear evidence of the power of the great upasian monster smoke. 
Looking closer, however, he will find that not only is man outwardly 
darkened aud grained by the atmosphere in which he lives, but, 
what is far worse, his miud is affec.ed, his moral nature debased, 
his whole life rendered of a blacky hue. To such an one the ques- 
tions will naturally suggest themselves, “‘ Cannot this be made to 
cease?” “ Cannot man, the proofs of whose marvellous ingenuity 
I see in the very places from which these volumes of pollution 
are belched, cannot he devise some means for turning his grimy 
painter iuto a harmless friend? Canuot something like this be dona, 
so that Nature, if not so fresh and blooming as in more favoured 
spots, may yet be freed from her great defiler.” And such are the 
reflections even of practical men living in the district itself. As 
yet, however, their efforts in this direction would seem to have 
been attended with but litle success. Huudreds of patents fur con- 
suming smoke have been taken out, but, looking at things in their 
preseut state, each and all of these inventions would seem to have 
worked ineffectually. Our remarks upon this subject have been 
induced by reading the report of a lecture delivered afew days 
since at Willenhall, and we caunot lay before our readers a better 
statement of the present position of the question than by giving an 
idea of what transpired on the occasion. The lecturer was a clergy- 
man of the town, and was, as we know, a man anxious to promote 
the elevation of the people under his charge. During his address he 
said he was the bitter and determined enemy of smoke, because he 
belioved that it wasoneofthe greatest causes of debasement ofa popu- 
lation. It debased things around—it defiled things around. It was 
the way in which it debased a man that made him find no enjoy- 
ment in any but those attractions which had so multiplied in the 
district within the last few years. For employers of labour to 
provide large meaus of instruction for their men, and at the 





| occasion, 





same time to cause those men to be makers of that which 
debases the whole country, was simply painting white with 
one hand and black with the other. It was a neutralising 
process. They defeated their own object. He greatly admired 
such persons for the sacrifices of money which they made for the 
good of their workmen, and he deeply lameuted tuat they did not 
see the matter in the light, or rather the darkuess, in which other 
people saw it. He kuew from experience that the consumption of 
such smoke was quite practicable, and in proof of this assertion the 
speaker instanced one of Messrs. Baxnuall’s collieries at Brox wick, 
where, he said, the consumption of smoke was so effectuai that vine- 
tenths of the smoke was destroyed. Another clergyman present 
said that it was a known fact tha: to a certain exteut smoke could be 
destroyed, and could be so economised as to become a 
source of profit. This had, he said, been proved by actual 
experiment in Birmingham, Liverpool, and London. This is 
one side of the question ; now comes the other. Mr. Deakin, a large 
ironmaster of this locality, and a gentleman qualified to speak upon 
the subject, in reply to these observations, said that twenty years 
ago the House of Commons had appointed a commission to inquire 
into the practicability of doing away with the nuisance. At that 
time the evidence of Lund, one of the most scientific men of the day, 
went to show that, although the appearance of smoke might be done 
away with, yet that there was leit an invisible vapour—carbonic 
oxide—which was even more deleterious than the smoke in its 
natural state; and au emineut chemist had given this as bis opinion 
in the most emp'‘satic manner. Numbers of patents for getting rid 
of the nuisance were taken out, but in wo instance had it been found 
that the invisible vapour before referred to could be d-stroyed. He 
questioned very much whether, if the matter were scientilically 
iuvestigated, this vapour would not be found coming out of 
Messrs. Baguall’s chimneys at Bloxwich. From our experience we 
know that many of the iron aud coalmasters of this district are men 
prepared to make any sacrifice which is likely to abolish—at any rate 
to abate—the nuisance, and we can only hope that some means will 
be devised to secure this end. 

The proposa’ for Government interference with the question of 
the employment of children in the Potteries still evolves much dis- 
cussion. It is one in which interest is manifested by every class of 
society in the district affected, and is convassed alike by rich and 
poor, clergy and laity, employers and workmen. Tho feeling of 
manufacturers in regard to the matter we bave already pointed out, 
That feeling continues to intensify, and at every fresh gathering of 
employers it is unanimously and energetically expressed. Recently, 
at a meeting of the mavufacturers of Lought m, several resolutions 
were passed in which the most emphatic opposition to the adoption 
of the Factory Act to the half-time system was set forth, It was 
urged that the commissioners’ report was an exaggerated statement, 
butt in regard to the physical aud the moral state of the working 
population of the district. ‘The secretary was reque ted to obtain 
every information from other places prepiratory to a vigorous oppo- 
sition to any legislative action in the matter, On the same day, at 
a meeting of the clergy of Stoke, expression was given to a general 
opinion that childrey ought not to be permitted to goto work uuul they 
are ten years of age, and that even then some restriction should be put 
upon the number of hours per day they shall be allowed to work, 
Some of lay consulters,a number of whom were manufacturers, 
thought that the half time system would be impracticable, and that 
if Governmeut attempted to enforce it, injury to employers would 
result. ‘The clergy were of opinion that ths half-tume system 
would be adverse to the education of children generally. The 
general tone of this meeting was afterwards approved b y the 
assembled manufacturers before-meutioned. As an instance of 
opinivn of some potters themselves, we may mention that at a recent 
meeting of the workpeople «f a certain factory at Tunstall, tho-e 
present said that they believed the Factory Act was not applicable 
to the pottery busivess, but su h a regulation might be made as that 
boys should not be allowed to work uncer nine years of age, nor 
girls under ten years of age; they suggested that the dvors of the 
workshops should be opened at six o'clock in the morning, and 
closed at six o'clock in the evening; that no workman should be 
allowed to have more than three attendants; and they were of 
opinion that many of the evils complained of might be lessened, 
if not altogether removed, by a better ventilation of the workshops. 
A further meeting of manufacturers will shortly be held. 

Recently the model of a new oven, for firing ware, has been shown 
toa number of Pottery manufacturers, by Mr. Charles Malpas, of 
Tunstall, Phe model is ingenious, and the invention will, it is said, 
effect au important saving to manufacturers in various ways. 

It consists of alarge circular oven about 40ft. Siu, in diameter, inside 
which is a circular chamber or passage about five or six feet wide, 
and five feet six inches high. ‘I'he floor is rotary, aud is made of 
iron, with a surface of fire-clay. In the centre of the building is 
fitted machinery sufficiently powerful to move the floor rouud at any 
speed required. In front of the oven are three fire-places, aud at 
the back is a door giving acvess to the interior, ‘The ware, 
after being introduced through this dvor, moves round to the right, 
and gradually spproaching tu a point, when it goes through the pro- 
cess of firing aud gradually passing to the leit, covling as it proceeds, 
until the duur is again reached. A flue rans from the oven to a tall 
chimney, which carties away all the superfluous heat, gas, smoke, &c. 
[t is thought thet if the invention cau be made practically useful it 
will not only effect a great saving in coal but will tarn out tougher 
aud more durable ware, The chamber will hold 200 saggers, and to 
complete the rotation will take about forty-eight hours. The esti- 
mated cost of erecting an oven on this principle is about £700. 
With a view to something practical the invention will be brought 
under the notice of the Potteries’ Chamber of Commerce at their 
next meeting. 

The directors of the Midland Wagon Company have secured the 


ment of the company. 

The remains ol the late Mr. Win. Buckle, C.E., were consigned to 
the grave at the Kensal Green Cemetery, Birmingham, ov Tuesday 
weex. A nunber of workmen from the Royal Mint attended on the 
We have also w chrouicle the death of Mr. Alex. Smith, 
engineer-in-chief to the Birmingham Oid Gas Company. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverpooL: Mersey Docks and Harbour Board (Accommodation for 
the Steam Tate): Steam Lug for the Hooghly: The Birkenhead 
ferries: Birkenhead treet Railways: New Steamer: The New 
Exchange Buildings —Norruewn Matcers: Blythe and Tyne Rail- 
way (Monkseutm Brauch): New Lron ship jor the White Star 
Line: Too Kapid Steaming onthe Wear: North-Eastern Kailway : 
Large Frame jor a@ steam Hammer; River Tyne Commissioners— 
Srare oy LTape aT Swerrisup-—Nuisances aT Mancuesrer: 
Smoke Preveniioa —Scortish Marreus: Smoke Preveaton at 
Glasyow: Progr ss of Greenock; The Social Science Associuton 
and we Patent Laws; Lhe Gla gow Time Gan: Tat on Eayine to 
Kun between Gl.syow and Kimeraock: trod T1ip of « Screw 
Steamer ~ LU6 Stack oF THE ManuracTuainGDistuicrs: Prospects 
oj the Colion Lrade. 


CommenctnG, as usual, with Liverpool, we fiud that at the last sitting 
of the Mersey Ducks and Harbour Board it was agreed to accept the 
tender of Messrs. James Taylor and Co. to supply, fit up, and finish 
wrought iron lattive work, and to enclose tue quays uuder the 
warehouses at the Stanley Dock, at a cost of £1,85v. This, it was 
stated by Mr. Brocklebank, would afford greater security to property 
warehoused there; yet another long discussion took place with 
reference to accommodation for the steam trade. Letters having 
been read from Messrs. Imrie and Tomlinson, Messrs, Duranty aud 
Co., and Messrs. Forwood and Co., in reference to berths fur their 
ocean-going steamers, it was resolved that the berth at the nort.- 
east corner of the Nelson Dock, together with the shed and trausit 
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shed, be appropriated to the three lines referred to on the usnal terms. 
On the suggestion of Mr. Graves, a communication from the timber 
trade was read relative to berihing the Galway steamers in the 
Canada Dock. It stated that when the greater bulk of tle timber 
trade consented to be removed from the south to the north end 
of the town, it was in a degree forced on them to suit the 
convenience of the board. It also said the whole subject 
was fully discussed at the time, the land space was ex- 
clusively appropriated by leases for the purposes of the 
trade, and the water space, if not exclusively, was specially 
devoted to the same purpose, on the honourable understanding that, 
so long as there were timber ships requiring accommodation, no 
other vessels should be allowed to interfere with them. It must 
always be recollected, in discussing the accommodation of the 
timber trade, that it requires docks specially adapted and prepared, 
with slips and quay space, and consequently all vessels so employed 
are restricted to the docks so prepared, every other dock being ina 
manner closed against them. It is because of this confinement to 
certain docks that the timber trade is obliged to watch jealously any 
encroachments on the limited space allotted to them ; and it is, there- 
fore, with much regret they observe in the late proceedings in the 
dock committee that a berth in the Canada Dock bas been appro- 
priated to the Galway steamers. They have already suffered 
encroachments through the erection of the shed on the west side of 
the dock, by which they have been excluded from the berths at that 
side during most of the season, and obliged to crowd the east quay 
with dealsand timber at great inconvenienceand expense; norcouldthe 
work have been accomplished but for the unusual and exceptional 
detention of the ships at sea, which prevented the spring fleet 
arriving together. They therefore respectfully remonstrate against 
the proposed appropriation of any berth in the Canada Dock, except 
for the purposes to which it is pledged, that is, for the accommoda- 
tion of the timber trade, and impress upon the board the necessity 
they experience for still extended water space. Mr. Graves said 
on the board day about two or three weeks ago, before going down 
to the board meeting, the harbourmaster came to him and asked 
what he was to do to give a berth to one of the Galway steamers, 
which was then, or was about to, arrive in the Mersey. He told 
the harbourmaster he would consult the other members of the 
docks and quays commitee. After entering into a consideration 
of the whole question, and finding there was no other dock in 
the port which would receive the Galway steamers, and as the 
duty of the docks and quays committee was to admit vessels to 
the docks, and not to exclude them, the gentlemen of the committee 
present agreed with him that they would be fully justified in taking 
advantage of the only doc)x open to them to put the Galway steamers 
in. He believed the committee, as a matter of policy, had acted 
properly, and that they had done right. If the committee had done 
wrong he hoped the members of the board would not fail to tell 
them so. He need scarcely repeat the terms on which the timber 
tr:de were allowed to use the Canada Dock. They were dist n't and 
clear, and left no doubt on the minds of the committee as to what 











the board ineant. ‘The words were—“ The board reserves to itself 
the right, when No. 2 Dock (the Canada Dock), is not fully oceu- 
pied by timber ships, to place other ships there, as was the prac- 
tice in the Brunswick Dock.” At the time when the Galway ships 
required a berth there were no timber ships wanting a berth ; | 
there was ample room for all, and the committee felt fully justified, | 
under the resolution of the board passed some years ago, in admit- 
ting the Galway steamers to the Canada Dock. The latter part of 
the communication from the timber trade would, he presumed, be 
referred to the special committee on new works. Mr. Brocklebank 
did not think what Mr. Graves had stated altered the position of 
the docks and auays committee in having passed a resolution, 
and not having brought it up to the board for confirmation. Ie 
had no wish to exclude the Galway steamers from the docks 
in any way, but this was an exceptional case, and he did not 
read the resolution come to ou a previous occasion with the timber 
trade exactly inthe same sense as Mr. Graves did, but that it 
should be used in the same way as the Brunswick Dock. Now 
it was never the aged to put large steamers in that dock, 
and that was just the difference. They might put ships there asa 
matter of course, cotton and other vessels, but that was not the 
case with such a steamer as the Adriatic, If she was put along- 
side a berth in the Canada Dock, that would deprive the timber 
trade for acertain season, at all events, of any other vessel going to 
that quay. What he felt was the growing necessity of some in- 
creased accommodation on the Liverpool side for the steam trade, 
and he so expressed himself, seeing that the docks and quays 
committee were under a sort of compulsion to put the vessel there, 
although it was appropriated to other trades. Mr, Littledale said, 
being interested in the Galway line, he thought there was very 
little encouragement to anybody to bring large steamers here for 
they were thwarted at every point. He contended that the dock 
was made as much for the sieam trade as for the timber trade, or 
why spend £100,000 in making a 500-foot lock with 100-foot gates 
there? That was not wanted for the timber trade, and it was the 
only dock into which they could take those large steamers; but he 
might tell the board that from the moment they could open the 
Morpeth Dock at Birkenhead, which with proper exertions might 
be done in seven months, the company would never trouble the 
board more. A_ letter was read from Mr. Chapman, secre- 
tary to the Galway Steamship Company. It stated inter 
alia that “ From now up to about Christmas our ships 
will have to remain in the river from ten to thirteen days for 
want of water to get into Canada Dock, aud yet for the few days 
we can use the dock the full dues are exacted. ‘The timber trade 
may rest assured that the moment the works at Bi-kenhead will 
permit our ships to make use of them, we shall avoid the Lancashire 
north docks, which can only be approached in N.W. gales with 
anxiety and apprehension of damage. 1 am fully convinced thatthe 
day is not far distant when the dock ratepayers will recognise the 
Birkenhead Docks as the sa‘ety-valve of the steam trade of the 
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Mersey.” In the course of further discussion the chairman said he 
had told Mr. Chapman personally that no appropriation could be 
made of the berth permanently, but he added that of course the 
boardywould be desirous of accommodating the company. He was 
sure the timber trade merely wished to secure what rights they | 
possessed, and they would be the last persons in the world to wish 
that Liverpool should be disgraced by the refusal of accomm dation 
to a line of steamers when thut accommodation could be afforded. 
It was the intention of the special committee to call a meetine at an 
early day to consider the whole subject. ' 

The steam: tug Resolute is stated to be about to leave the Mersey 
for Calcutta, where she will be added to the fleet of the Hooghly 
Steam-tug Company. It appears that the earnings of the Birken 
head ferry steamers from April 24 to September 30, 1463, amounted 
to £16,101, against £15,431 ia the corresponding period of 1862; 
the expenditure during the same periods was £9,915 and £9,305 re- 
spectively. The Birkenhead Street Railway Company has made 
overtures to the town commissioners to make certain improvements 
in their lines of railway, on condition that they are allowed the 
exclusive use of the rails for twenty-one years. On Friday a new 
steamer, built of steel plates, and named the Lucy, made a prelimi- 
nary trial trip on the Mersey. She is of about 360 tons register, 
and has oscillating engines of 100 nominal horse-power, made 
by Messrs. Fawcett, Preston, and Co., which, during the trial, 
worked admirably, without a heated bearing: and it is fully 
expected that she will make 18 or 19 knots an hour when in 
good trim. She has been built by Messrs. Jones, Quiggan, and Co., 
and will be a valuable addition to the mercantile fleet of any 
country. A sister ship to the Lucy is in course of construction, and 
is expected to be ready for sea in about a week. A model of the 
intended new Exchange buildings has been exhibited in the cottou 
sale-room. The interior of the quadrangle is rich, and tastefully 

though not elaborately ornamented. The newsroom will occupy 
the greater portion of the west wing, covering the site of the build- 
ing formerly used as a sessions house, affording a much greater space 
r the reading-room than is at present allotted to it; and there will 


Iso be extensive an@é ommodious consulting rooms. As regards 





the arcade, concerning which so much discussion took pace a short 
time ago, it appears, according to this model, that an arcade of con- 
siderable width is to run along the south side of the north facade. 
It is to be covered with a glass roof, aud will be of such an extent as 
to afford all the accommodation required during unfavourable 
weather. It is stated that the working drawings, in accordance 
with the design of Mr. Wyatt, who gained the £1,000 premium, 
have been completed, though in some of the minor particulars certain 
modifications to suit local requirements have been made. It is 
understood that in the first instance the west wing of the present 
buildings and the sessions house willl be removed, and the new 
reading-room proceeded with. The other two wings will be re- 
built afterwards. 

From the north we hear that the permanent-way of the new 
Monkseaton branch of the Blyth and Tyne Railway, which will 
connect North Shields and T’ynemouth with Newcastle, is being 
rapidly finished. A large new iron ship, the Royal Standard, 
built by Messrs. Palmer Brothers, Howdon, and intended for the 
White Star line, has just left the Tyne forthe Mersey. The captains 
of a number of steamers plying on the Wear have been sum- 
moned for navigating their vessels at too great a speed—over 
the five miles per hour prescribed. The defendants were 
‘let off on payment of costs.” It is stated that the North 
Eastern Railway Company will apply for Parliamentary powers in 
the coming session, to make a direct river-side line from Gateshead 
to South Shields. The new line is intended to connect all the prin- 
cipal factories and iron shipbuilding yards on the south side of the 
Tyne with the North-Hastern system. The quay side branch is also 
to be proceeded with at once. The Ouseburn Engine Works have 
turned out a large frame for a steam hammer on Mr. R. Morrison's 
patent. The pit was 45ft. long, 24{t. wide, and 12/t. deep, and the 
casting required about 55 tons of metal, 28 tons of which were heldin 
a large air furnace erected for the purpose, and the remainder in two 


ladles. The running of the metal occupied five minutes and nine 
seconds. ‘The whole of the operations were under the management 


of Mr. James Turnbull, and were successfully carried out. The 
River Tyne Commissioners held one of their monthly meetings 
yesterday week. On the report of the piers committee being read, Mr. 
Messent (resident engineer) in reply to a question put by Mr. Hunter, 
said that the present length of the north pier above high water mark 
and beyond the cliff, was 1,400ft. ; the base extended beyond 700ft., 
making a total of 2,100ft.; ultimate length when finished, 2,900it, 
The present length of the south pier above high water mark was 
2,800ft. ; and the base extended beyond nearly 1,000ft.; making a 
total of 3,80ft.; ultimate finished length, 5,400ft. Mr. Mather 
asked when the esplanade for the south pier was to be ready? Mr. 
Messant replied that, according to Messrs. Burgess and Walker's 
plans, the whole width of the south pier would be an esplanade, and 
it would be raised to the level of the north pier. A parapet would 
be constructed when the works had made further progress, The 
height at the lower pier at high water would be 20it. and 4ft. 
parapet The report was unanimously confirmed on the motion 
of Mr. Ridley, seconded by Mr. Ormston. Mr. Harle asked what 
steps had been taken, or were to be taken with regard to the Tyne 
bridge. Mr. Ridley said Mr. Clayton was not present, and he 
could give no further information in his absence. Mr. Harle asked 
if the plans were ready to be proceeded with? Mr. Ure said they 
were. The Chairman said that with respect to the bridge the pro- 
ject was progressing as well as it could, but the commissioners 
could not get the legal gentlemen to move fast enough. Mr. 
Mather, on behalf of the time signals committee, said the work 
was progressing very favourably. Mr. Harle said the gun missed 
fire sometimes. Mr. Mather said the committee deeply regretted the 
misadventures complained of, but though these were faults, they 
did not rest with the communication between Edinburgh and 
Newcastle. The spark came up as usual, and was prepared 
to do its duty and give the report it had been in the 
habit of giving, but was prevented from doing so by certain 
defects inthe machinery, He could only say that at Shields they 
had never missed a day, and they could hear the report for three 





orfour miles around. Although the Government oflicers always did | 


their duty, they had in this case made some little mistake. He had 
no doubt that the committee would direct Professor Abel to be com- 
municated with on the matter, and he would give them what was 
necessary, and failing that they could have recourse to Sir William 
Armstrong, who would put them right. They were prepared to do 
anything in reason, if the Tyne Commissioners would help them. 
The boroughs on the river were disposed favourably towards the 
project, and he thought if the management of all the details were to 
be taken by the River Tyne Commissioners they would bo able to 
give the time every day correct to half a second. 

The state of trade at Sheffield is spoken of as “‘ moderately cheer- 
ing.” ‘The boiler makers are busy, the demand being occasioned 
chiefly by the requirements of new works and the extension of ex- 
isting manufactories. The same remark applies to manufacturers 
of machmery. The cutlery trades are gradually improving. 

At the last meeting of the Manchester City Council, the nuisance 
committee presented a report aud tables, showing the nature and 
extent of the business transacted during the year ended 30th April. 
The police constables had reported 3,939 cases of nuisances, which 
the committee disposed of as follows :—In 8,124 cases the parties 
were fined, 666 were excused, and 149 had given wrong add 
and could not be found. Inspector Mulliner had, under the direction 
of the smoke sub-committee, taken 1,379 observations, had served 
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construction and proportions of furnace, a good draught, and the 
adinission of the requisite quantity of air. With these conditions 
the attainment of the object is certain, if the firing is done with 
regularity. It is obvious that neglect of cleaning out the flues, or 
the improper use of a damper, or carelessness in the firing will vitiate 
the effect of the best arrangement of furnace.” 

The proceedings of the Social Science Association, which has been 
in session at Glasgow this week, have not presented much matter for 
reproduction in these columns. In the department of trade and 
international law, however. Mr. Hastings read a paper by Mr. 
William Hawes (who, he said, was one of the original members of 
the Association, and had done good service to it, as auditor) “ On 
the Economical Effects of the Patent Laws.” ‘lune paper contained 
a lengthy historical notice of the legislation on this matter down to 
the Act of 1852, by which greater facilities were given for obtaining 
patterns. Mr. R. A. Macfie read a paper on “ The Patent Question : 
Grants of Money Better for Inventors and the Public than Grants 
of Monopoly; an International Arrang t Rec« led.” The 
scope of the paper is indicated by its title. Mr. Forsyth, Q.C., 
strongly urged the right of the inventor to his property. If an 
author was entitled to the copyright of his books, surely an inventor 
was entitled to the patent and profit of his invention. Mr. Billings 
trusted thet we might never see the repeal of the patent laws, and 
said that before we attempted to get rid of them we must first get 
rid of the monopoly of human labour. Mr. Hastings entirely con- 
curred in the opinions expressed in the paper of Mr. Hawes. He 
thought that the patent laws should be entirely abolished, as they 
were useless and rischievous, and very often restricted invention. 
Mr. Ivory, in the course of some remarks, said that ninety-nine out 
of every hundred patentees would prefer to have some system of 
patent laws. The present position of the Glasgow time-gun being 
too contined to admit of a proper charge of powder, arrangements 
are being made to remove the gun to a more elevated position, from 
the immediate vicinity of the houses, so that the volume of sound 
from the gun can be increased to be audible over the entire city. A 
large and powerful traction engine has just been constructed by Mr. 
A. Barclay, of the Caledonian Foundry, Kilmarnock, for Messrs. 
Robb, Greig. and Co., carriers, and is intended to run on the road 
between Glasgow and Kilmarnock. It was taken out on trial on 
Friday afternoon, and, followed by a large number of persons, made 
a circuit from Mr, Barclay’s works up the front streets of the town. 
In returning it had to run up Langland’s Brae, and this it did ina 





| satisfactory manner. The machinery for turning corners resembles 





notices for the abatement of smoke upon 113 firms, and cautioned | 


100 owners of mills which he visited, aud had delivered 44 circulars 
calling the attention of owners to the unsatisfactory state of their 
chimneys. Kighty magistrates’ summonses were taken out against 
parties who had refused to pay the tines imposed by the committee. 
In 45 cases fines were imposed by the justices; six warrants were 
granted, five were dismissed, end 24 were withdrawn, the parties 





having paid the fines and costs in preference to going into court. | 


The total amount of fines imposed by the committee was £33) &s. 94. 
of which £252 19s. had been received. 

In Scotland, we find that the Glasgow police board has also been 
discussing the smoke question. The clerk (Mr. Lang) laid on the 
table a return showing the number of smvke cases which had been 
brought into the Dean of Guild Court and Sheriff Courts respectively 
during the last three years, namely, from the 2ist September, 1860, 
to 21st September, 1863. From this document it appeared that 
during the period in question there had been 56 cases brought into 
the Dean ot Guild Court, 17 of which had been disposed of, 3 with- 
drawn, and 36 were at present in court. Iu the Sheriff Court there 
had been brought up 46 cases, 2 of which had been withdrawn, 8 
dismissed, and 36 disposed of. Messrs. J. Taylor, Ronald Johnstone, 
and W. Wilson presented a very lengthy report, in the course of 
which they observed:—* During eight years we have inspected and 
reported on about 800 furnaces; most of them have been carefully 
measured and described ; the greater part of them have been altered, 
and have afterwards been inspected when in action in presence of the 
proprietors, and we can safely assert that only in three or four cases 
out of the whole have we heard a complaint that the furnaces were 
not improved, or that they did not efiectually attain the object in 
view. In some few instances, with the view of saving fuel, the 
managers of the works have closed some of the holes in the furnace 
doors, thereby entailing the necessity of greater care on the part of 
the fireman, and greater danger of again contravening the statute 
against smoke. No alteration has ever been executed at our recom- 
mendation which was a mere suggestion of our own, but in every 
case the methods were such as, after careful observation and personal 
inquiry in Manchester, London, Glasgow, and other places, we had 
secn in successful operation ; and we even further safely assert that 
there is not one of these metho.ts of construction which is not now 
in actual and daily use in this city, with the effect of preventing the 
nuisance of smoke, and without injury to the furnaces for their 
ordinary work. In every case, such as glass furnaces, pottery kilns, 
sexling furnaces, &c., where from the de licacy of the operations con- 
ducted, there might be danger of injuring a process, we have 
abstained from giving in a report. The three conditions which are 
essential to the smokeless working of a furnace are—The proper 





outwardly the means used for steering a ship. ‘The engineer turns 
a wheel with handles, to the axle of which is placed an endless 
screw, which communicates motion to the shafts underneath. A 
new iron-framed and wood-planked screw steamer, the Sea King, 
lately launched by Messrs. A. Stephen and Sons, for the direct trade 
between China and London, made a trial trip yesterday week, with 
a select party on board. The vessel made a run between the Cloch 
and Cumbraes at a speed of 12°25 knots per hour down, and up, 
against a gale of strong head-wind, at 9°89 knots—a result which was 
satisfactory considering the small power of the engines to the size of 
the ship. The absence of tremor, so often complained of in screw- 
steamers, was especially remarked by those on board; and in this, 
the first screw-steamer constructed on this principle, shows the 
applicability of this mode of construction for steamships. The 
engines of the vessel were supplied by Messrs. A. and J. Inglis. 





METAL MARKET. 
Raits.—A large business has been done, at prices ranging between €6 15s. 
to £7 per ton. 
Scorcu Pia Tron has shghtly receded : the quotations are :— 
Mixed Nos., Warrants, Buyers at 603. Od. ; Sellers 60s. 3d. 
No. 1. G.M.B. on 60s, Od. » 61s. Od. 
3. = ae 59s. 6d. ee 60s. Od. 
Gartsherrie, 645. ; Coltness, 67s. ; Calder, 62s. ; Glengarnock, 6is. 
Copper has advanced £3 per ton viz., £105 for Sheet and Sheathing, 
£93 Tile ani Cake. 
T1x.—A dul market at for Banca, £123 ; Straits, £116; English Block. 
£115; Bar, £116 per ton. 
Tin PLates —A good business doing. Coke, 23s. ; Charcoal, 27s. per box. 
Leap.—Bvt little doing. English, 20s. per ton; Soft Spanish, not any in 
the market. 
Spe.rer —Dull of sale at £18 per ton. 
65, Olu Broad-street, Londen, 15th Uct., 1863. 


PRICES CURRENT OF TIMBER. 
1862. 1863. 1862. 1863, 
£5. 8. Perload— 4 %4 4 426 £ 
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St. dohnwhtspraceld O15 1° 14 16 10 ape : ) 160 0 150 0 160 ¢ 


Pe 


Lathwood. Dantsim 510 610) 51) 
5 


SCOTCH LRON MAKKE? REPORT, 


8. d. 
No. 1 Gartsherrie .. .. 64 0 f.0.b Glasgow, 


» 1 Coltmess .. « «- 67 0 do. 
»» 2 Caider co ce ce 62 6 do, 
» 1 GMB. « « 8 de. 
a Do. oc co oc 59 O do. 
M.Nos. Do. .. « « S59 3 do. 
WARRANTS. 8. d. 


59 9 per ton, 


art Cash prompt .. «- 
.- _ weg | 1 mo, open a do. 
GMB. 3 MOS. 4, os «© 60 8 do, 
— -«. «* co oo 0 C6 do. 
MANUFACTURED IRON. 
Bars,Govan .. +. « «£810 0 less 4 per cent. 
+» Common co cc of 8 & O - 
Drumpelier,Common.. .. 810 0 a 
Do. Best .. .. «- 910 0 i 
Cramond Scrap Bars delivered 
in London .. .. «+ «- 1110 Oless 2} percent 
Plates and Sheets,.. .. .. 11 0 0 less 4 per cent. 
Rails eo oe ce os oe 8 OO 
Pipes co co ce co ce 5 OO 
Chairs oe ee ee 45 


es + 0 
GLasGow, 14th October, 1868. 
The Market has suffered a smart reaction since this day week —the price 
having fallen to 5%s. 3d. cash, and 603. three months open, which were 
accepted tu-day. This is 4s. below the highest point. Tne trade is good, 
and the reaction has been somewhat too sudden and too great. 
Exports last week were 10,171 tons, against 9,677 tons in the same week 
of last year. SHAW, THOMSON, AND Moore. 








Tue “ Times” of June 11th, 1862, speaking of Benson’s Great 
Clock in the Exhibition says: “As a sample of Englishclock work on 
a large scale, the works of this are probably the finest finished that 
have ever been seen in this country ; no chronometer could be fitted 
with more perfect or carefully adjusted mechanism.” Benson's new 
show rooms contain clocks designed by the first artists of the day, 
and include clocks for the drawing-room, dining-room, bed-room, 
library, hall, staircase, bracket, carriage, church, turret, railways, 
warehouse, counting house, with musical, astronomical, and every 
description of clock, from the plainest to the highest quality of which 
the art is at present capable. Church and turret clocks specially 
estimated for. Benson’s illustrated pamphlet on clocks and watches 
(free by post for two stamps) contains a short history of clock and 
watch making, with descriptions and prices; it acts as a guide in the 
purchase of a clock or watch, and enables those who live in Scotland, 
Ireland, Wales, the colonies, India, or any part of the world, to select 
aclock. J. W. Benson received a Prize Medal in Class 33, and bonour- 
able mention Class 15. 33 & 34, Ludgate Hill, London. Established 
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rinting. — Estimates for Printing 
any pemliten of Work forwarded by TAYLOR anc d GREENIN¢ . 
of Graystoke-place, Fetter-lane, London, Printers of “ THE “NGI rere ® 

(C924) 

> Manis 
1 "\‘o Proprietors of Illustrated Papers 

and GENTLEMEN ABOUT TO START A DA’LY OR WEEKL Y 
PAPER, PERIODICAL, & —Mr. WALTER SULLY begs to ca 1 attention 
to the facilities offered at his extensive premis:s in Drury-court, Strand, 
for the COMPOSING and MACHINING the aove Papers, at the rate of 
~~ aad day ; likewise for GENERAL PRINTING, Pailiamentary Bills, 

(E2046) | 


To Pap . Paper-Makers. — All Kinds of 


and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 





Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First’ 
class references.—T. DON, Agent. — _ ; _ os ISL) 
he London Drawing Association, 


1 

for supplying E: ow nag ce fl Architectural, and Genera 
Drawing Designs, Maps, Plans, Tracings, é close stamp for Pros- 
us. Pith DERIC YUUNG, dianager 
7, Duke-street. Adelphi, London. (E376) 


G and J. Brown and Co., Rother- 
@ HAM IRONWORKES »R OTHERHAY, 
SOLID [RON and STEEL F..CED LOU UMOTIVI E EN 


























INE, TENDER, 
CARRIAGE, and WAGO™ TYRES. ies | Te 
QV > ey 
John Fowler, Jun., 28, Cornhill, 
LONDON, E.C. 
Full particulars of FOWLER'S PATENT STRAM PLOUGH can be 
obtained by applying at the avove address. 

Catal ogues, © containing prices and testimoni ials, sent post free. {B124) 
J Martin, Iron and Brass Founder, 

@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 

executed’ with despatch. Lathes, Fly and Band Wheel 8, Maile eable Iron 

Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearing Latin 3, 
Change Wheels, Drilling Machine 2s, Crabs, ee. Old Metal bough t. F104 

Benjamin Miller, Machine Tool Bro- 

KER, Hunslet road, Leeds. N.B.—New and 


Providence-street, 


Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176 


\mith’s Traction K ingines, mounted 


on Springs, are the Simplest and Cheapest in the World. Sizes, from 





8 to 50 ho: se-power, Portable aud Fixed Engines, Saw Tables, &c.— 

Manufactory, Nene Side Ironworks, Thraj ston, (E106: 2) 
, 

Messrs. R. J. and &: Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of Hizh-pres-ure 


Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H. P., constantly in stock. (£1504) 


TO RAILWAY COMPANIES AND ENGINEERS, 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &c. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Casting-, Aluminium. Bronze, &e. (F128) 

Mm: = 

Brick, Pipe, and ‘Tile Machines.— 

PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in operation daily. (E365) 


NOTICE.—NOT REMOVED. 


Suffell, ot 132, Long Acre, London, 


@ wW.C., maker of Improved Transit Theodolites, 
permanent adjustments, Needle-socket Drawing Instruments, Adjusting 
Dividers, Metallic Edge Rule», Measures of all Nations, &c., respectfully 
requests Engineers, Contractor-, Surveyors, and the profession in general, 
who have for many years favour: d him, to forward all Orders and Accounts 
to the above address. N.B.—C. SUFFELL was the on'y eer the 
above-mentioned Instrume nts (see Juror’s Report, 186%). (F 13) _ 


Levels with 





‘oundation Stone to Fix Machinery. 


—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham st ation, at 9d. per 
cube foot. Cust of carriage to any locality supplied on application.— 





Apply to RANDELL and SAUNDERS, Corsham, Wilts. (bh S861) 
) ré . 

lhe Ashbur y Railway Carriage and 
IRON COMPANY “LIMITE D.—Wor Ks: Openshaw, M: anchester, — 

Manufacturers of every description of Ralway Carriages and Wazons; 

Wrought and Cast Iron Carriage and Wayon Wheels, Tyres, Axles; Bar 

Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 

&c.; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 


g, 


Pumps, Travelling and Fixed Cranes, Switches, and Crossings. A & 
London Oftice—27, GR EAT GEORG & STR# ET, (D207 6) 


\\petropolitan Railway Carriage and 
WAGON COMPANY LIMITED), SAI TLEY WOR KS, BIR- 

MINGHAM \succe-sors to Joseph Wright and Sons, Railway Carriage auc 

Wagon Builters and Contractors. Railway Carriages 

every description supplied either for cash or deferred and 


and W aol 
payments, 

Railway Wagons to be Let on Hire.—For terms and particulars apply to 

ad Works, Birmingham; London Agency, 8, jAdam-street, Adelphi, 


McHale, nd ‘lle 


T*)) 
Miller, 
MILE END, GLASGOW, are now making, in their IMPROVE b 
MALLEABLE IRN (OK STEEL) CASTIN¢ S, all kinds of Locomotive 7 
Marine, and other Engine work, in castings weighing up to two tons ea 
Amongst very numereus a) plications lately made of their metal, which 
have proved most successful, are Hydraulic Cylinéers up to 22in. inside 
diameter, Reversing and Expansive 








Forsyth, 





Gearing, Pinions fer Iron Rolling 
Mills, Shells for Rolls for producing the * Fullard finish.” All kind 
wheels and pinions, from the smallest class up to two tons weiyht. 
Tools fur Collier’s Patent Nut Machines, Steam Hammer Blocks and 
Faces, &c. &c. Ke. 

A list of a great variety of articles made by them will be sent on appli- 
cation 

London office for collecting and forwarding patterns, &c., 27, Tavistock- 
Street, Covent-garden, W. 

Glasgow, 2nd September, 186 3. 


TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, &c. 


Eb Patent Mineralised and Vulea- 


en INDIA-RUBBER, manufactured by WILLIAM WARNE 


so 


(E1751) 





Co. wl 
Vv; alves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And ali other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B. —Sole Manufacturers of Valves of the Patent Mineralised Ba 
Sndia-Rubher, up to 6 ft. in. diameter in any thickness 


rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stuck of PATT«KNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS. &e. being the largest 
stock in the Trae. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Lron Bridges, Iron 
Roo Girders, Turntables, Traversers, Cranes, Water Columns, Pumps, 
and Tanks Hydraulic and other Presses, &c, &c. E429) 











| Draughtsman, of Twenty 
| to INVENTORS reguiring 
Mant ufacturer of PATENT | 
} lar of information 





NOTICE TO INVENTORS. 


(fice for Patents of Invention, 4, 


aring-cross.—The ‘* Cireular of Information 
may be had, gratis, as to the reduced expense and facility protection 
for inventions under the new Patent Law forthe United Kingdom, or 

Foreign Countries; and every information as to ail patents cranted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and Co., Patent Otlice, 4 4, Trafalgar square, | Charing cross. (6017) 


fiice for P atents, London.—Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on ap pu- 
cation or by letter. (8983 


nventions! _Mr. W illiam Brookes, | 


Patent and Registration Agent (20 years’ prac ice in patent attest | 
62, Chancery-lane, London, “‘A Guide to Inventors” 
applic ation, or by post on forwarding two postage stamps. 


Patent Office, 53, Chancery -lane.— 


Mr. CLARK, Practi al Engine r, Patent Agent, 
five years’ exnerience, bees to offer his services 
@ assistance in preparing lore Awings ana Specifi- 
and in pate nting and carrying out mechanical! inventions. ( ircu- 
and plate of Mechanical Motion tree on applicat —_ 


-d 


Trafilgar-square, Ci 








(93 ue 






cations, 


33 


Patents and Regi aren pao 


VENTORS can be supplicd with a (free) 
INFORMATION on BRITISH and FOXERIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by} Mr. HE NRY, Memb. Soc. Arts. (Fiz 20) 


Vaughan, Member 
, South- 


of the Society of A Arta, British and Fore ign Patent Agent, 15. 
ampton-buildings, Chancery-lane, W.C., transacts every description of | 
business connected with Letters P ‘atent for lnveutions. 
tection, 6 to 8 guineas. A * Guide toInveutors” free by post. 





(80 


T° Inventors —The General Patent | 





COMPANY, t-street, London, obtains PATENTS 
for INVENTIVAS a “ t trations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOwK as to the 


course of procedure and charges for securing patents is ued gratis. 


7l, Fleet 








_(B 510) wes aig R MARSDEN LATHAM, Sec. _ 
a ~ REMOVED TO L ARG ER PREMISES. 

Guill, Mathematical Instrument 

*® MAKE! li, Bridge-street, opposite Westm nster Hall, S.W, 


Cases of Drawing Instruments, 84 6d. to 12s. 6d.; Architec’s’ Pocket Sets, 
2Is, to 36s. ; Engineers’ ditto, finest finished, improved Needle sockets, 3 » 
to 65s, Second hand instruments, if required, at reduced prices, 
STANDARD MEASURES of all nations, Chains, &c.—Orders forwarded 
on London reference or remittance. Price List free. (F139) 











{ngineers and Machinists can Effect 

ateeat FIFTY PER CENT. in wear alone by using the PATENT 
ANTI-ATTKITION METAL, now in ex ens.ve use by Engineers and Railway 
Companies for Bearings and other purposes. Result of trials on some of 
the principal Kailwa\s, and prices, forwarded, on application to W, 
LEVETT and CO., at the Works, Emerson--treet, Southwark, S.E. (F111) 


. 7 “ee 
i achinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE, Also, Pipes, Tubes, and General Lronwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heav 
orders.—C-ffice, 18, Cannuon-street, London, E.C. 
Illustrated Catalogues rree, on stating requirements, (D182) 


Wi Jire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &, Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 


1 
I @ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, 
for engineers, millwrizhts, &. Broken crank axles repsired, and war- 
ranted equal to new, having been tested by most of the leading railw ay 
companies in the United kingdom. —CANAL-STREET IROUNWORKS 
DERBY. (D193 ) 





Jiox. ‘Brothers, Derby, Engineers, 


- ENGINEERS’ TOOL u AKERS, late Joseph and James Fox. 
Established 1781.—Sole mauufacturers of 'T. 5. Cressy’s Cask-making 
Machinery.— London Address, 151, fenchurch-street-—W. G. Wuurrs, 
Agent. (E1172) 


\pecific: tions pr iced for Lap- welded 


Boiler Tubes; Gun Metal and Iron Steam Engive Fitmerts; 
Hydraulic Machinery ; Wrought iron Pipe tor Steam or Water and Gas, 


LAMBERT BROTHERS, WALSALL. (F28) 


Permanent W - ap Particulars 
RAMIE’S PATENT yt CHAIRS (requir 

» ——- 
(3987) 


respecting C. W. 
ing no wedge or boit), &., apply to Mr. F. WISE, 
street, Adeiphi, W.c. 


y Prass and Copper Tubes.— Muntz’s 
JF PATENT SOLID ROLLED BRASS and COPPER TUBES, 
»xtensively used on the principal Home and Foreign Kailways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubee,—Address, 
GEORGE KICHARDSON and CO., 1, New Broad-street, E.C, (B131) 


now 


jo Contractors.—Sissonsand White’s | 


PATENT STEAM PILE DRIVER, the most perfect 
piling machine to which steam has been applied, Description and testi- 
monials sent on application to 8, Station-terr.ce, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 


Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 


December 5in, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most priucipal machines which have been invented, preferring 
Sissuus and White's as being the most economical and practically useful. ’ 

E713) 


Jailways.— Griffin's 


PERMANENT WAY.” — Engineers, Directors, and 


yet been adopted,” and “in every respect an improvement on the ordinary | 
sleeper road. "—Can be seen on several metropolitan railways, and at 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, John-street, W.C. 

(F7 70) 


earings.—T' he Patent Anti-attrition 


METAL BEARINGS combine the following considerable advantages 
over all Patent and other Metals now in use :— 
A Saving in 


Cost of 20 per cent. 
Wear 9 50 ” 
Lubrication ,, 2u 9 
Weight ” 5 


To be had of the Patentees in Ingots or - Castings. —W. LEVETT -— some 
Works, Emerson-street, Southwark, S.E. (F112) 


W 


and strongly recommend it. 
our water gauge until applying your glass tube. 


can arise in working. 


may be had free on | 


and Mechanical | 
| other buildings.—Apply to W. u. GRIFFIT 
| Grane ~road, Sk 


PAMPHLET of | 





Provisional pro- | 





cranks, shafts, and every de-cription of heavy smith work | 


‘EQUALIZER SPRING GOVERNOR, 


and economical | 


cy M4 
Economic | 
Gentlemen | 
anyon in Railways, are respectfully invited to inspect this system, said | 
by our Chief Engineers and Contractors ‘* to be superior to any which has | 





eee 


ater Gauges, Steam Fittings, &co.— 
Sir,—We find a ja Gauge Tube superior to any other 
We were compelled to abandon the use 


Wioox and Co,, Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
Guaranteed to stand a pressure of 500 lb. 
Extensively used on all the a lines. 
To be had only of E. MOOR E, 55, Upper Marytebone-street, W. 
«,* Price Lists of Gane F ‘it ing s, &c., on application. (4828) 


PENCILS, Black Lead, and Coloured Chalks. 


| 4. W. FABER’S POLYGRADE LEASD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, rine 
London, E.C. D2137) 


CORRUGATED IRON WORKS, 
Established 1829, 
) Au kinds of Iron Roofing, Buildings, 


WORKSHOPS, Stores, Houses, Churches, Schools, &c., for home or 
p -.. Manufacturer of Hot-water Apparatus for Horticultural and 
(late RICHARD van. 





Bermanidsey, 


Ww. WALKER, 
ENGINEER ann TOOL-MAKER, 
29, LOWER KING STREET, MANCHESTER, 


Has ready for immediate delivery the following Arst-class tools :— 
aa machines, self-acting in all cuts—one to plane 12ft. by 3)ft. by 
-; one 7}ft. by opt. by 2}it.; one 4}ft. by 2)}ft. by 2)ft.. Self-acting 
tr e and screw-cutting Lathes—one 10}in., geared centres, on bed 20rt. 4in. 
long, with gap ; one 6in, ditto, on bed 6ft. long; self-acting slide and sur- 
facing Lathes—one 9in., geared centres, on 15ft. bed ; one ditto 8in. ditto 
ditto, on 15ft. bed 

Strong ge cred boring and dri!ling machines—one 21in. centres, with com- 
pound table, and l4in. feed ; one ditto ditto, with 12in. centres, and lin. 
feed ; one single-speed ¢riing machine, lzin. centres, Tin, self-acting feed. 

Hand Lathes, Punching and shearing Machines, Bench Drilling Machines, 
Slide- -rests, &c., of various sizes. (E1495) 


Ashted Varnish, Color, & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 


TITTERTON & HALL, 


MANUFACTURERS OF ALL KINDS OF 

VARNISH, DRY COLORS, COLORS IN OIL, also 

Patent Dryers, free from Lime ; Whitelead, Red Lead, Putty, &c. 
RED METALLIC OXIDE, ground in Oil, in 3 Shades, for 

all kinds of Wrought and Cast Ironwork, Boilers, Girders, Railwa: 

Work, Fencing, &c., to stand wind and weather better than Red 

and is from 30 to 40 per cent, cheaper, 

It is the best paint at present in use for ships’ bottoms and general 

marine work. We will forward a 14 Ib, sample in oil (carriage paid and 
keg gratis) on receipt of 5s. in stamps or order, 


BRUNSWICK and BERLIN BLACK. 


ROLLED MALLEABLE IRON 
+ JOISTS AND GIRDERS. 


| Of various sizes up to 12in, deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 80ft. long, 


j Can be produced 18in, deep if required, 


ANGLE, TEE, and all other forms of ROLLED 
be IRON, of wnesnantensend sizes and lengths. 


For SECTIONS, PRICES, and other particulars, 








(E1498) 


s—_—5___4 








| Apply to 
; MATHER, LEDWARD, and Oo. 
a -—d __LIVERPOOL. _ , (E1462) 


Frost and Co., Manufacturers of | T° ENGINEERS AND CAPITALISTS. 


JENKINS AND JUMELLE’S 


PATENTED IN AMERICA, ENGLAND, FRANCE, AND BELGIUM, 


Tue attention of Engineers is called to 
this, the most sensitive and instantaneous 
Governor yet introduced, 

The Inventors offer to adapt the Go- 
vernor to any Engine on trial free of 
expense, and to guarantee its speed to a 
fraction of a revolution, thereby effecting 
a great saving of Steam and Fuel. 


5 \ Extract from the sworn testimony of 
VE d R. ©. Roscos, Engineer, 
/ **Since using your Governor there has 


been no variation in the speed of the 
Engine, although it is common to throw 
in and out of gear machines which absorb 
from one third to one half its entire 
‘ power: and though the main driving belt 
yroke while there was a pressure of 
70 lbs, per square inch of steam in the 
boiler, so insiant was the action of the 
Governor that no increase in the number 
of revolutions of the engine took place.” 


The Patents for this country, Franze, 
and Belgium, ON SALE. ~- Apply to 
Messrs, DAVIES and HUNT, Patent 
Agents, 1, Serle-street, Lincoin'’s Inn, 
London, where a working model of the 
Governor may be seen, (E2027) 


THOS. FEARNLEY, 
ENCINEER AND TOOL-MAKER, 
GLOBE WORKS, BRADFORD, 


YORKSHIRE 





Single and Double Standard 


HAMMERS (Singe and Double-acting, 8 cwt. to 20 tons). Patent 
Annular STEAM HAMMERS (3 tons to 20 tons).—Full particulars and 
prices of W. SEWELL, London Agent, 120, Lower oe 
E,C. E1196) 
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‘SMITIVS PATENT 
WIRE ROPE AXD CABLE MACHINE, 


c: Four t mes the usual quantity of Work, of 
Superior Qvuity, et One-Third the Cost for Labour. 
NCES 10 4'°L THE PRIN°IPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 
Every des rption of Machinery and Repairs at Reasonable Prices. 
ARCHIBALD :MilH, 69, Frinces Street, Leicester Equare, W. 
(F127) 


Guaranterd tes 


REFER 





EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
bridges, Overhead —< ng Weighing Cranes and Crabs, Railway 
Weighing Turntables, &c. & 


CRANES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 
for Steam or Hand Power, &c. Alo, Turntab les, Water Columns, Tanks, 
aid Pumping Macninery, and General Railway Plant, manufactured by 


RICHARD KITCHIN, Engineer and Ironfounder, 


SCOTLAND BANK IRONWORKS, WARRINGTON. 
(E1889) 





TO ENGINEERS, ARCHITECTS, anv CONTRACTORS In Tuk —e 
SOUTH- KASLERN, AND SOUTH-WESTERN CUUNTIE 


GREAVES’ BLUE LIAS LIME, 
14, SOUTH WHARF, PADDINGTON, W., 
iL. M. TATHAM, AGENT. 

Arrangements are now made by which this well-known BLUE LIAS 
LIVE can be sent direct from the kilns in Warwickshire, in Greaves’ and 
Kirshaw’s own trucss, to any Sta ions on the above-named lines, as fresb 
as though burnt upon the spot, and at a lower price. 

ANY QUANTITY, of either lump or ground, can be supplied at a few 
days’ notice, and trucks forwarded daily from the kilns and mill. 

Contractors will find this worth their notice, as they can be supplied at 
any time in quantities to suit their requirements, from SIX TONS and 
upwards (E1722) 

J 
GOADSBY & CO., 
y _ 

Paint, Varnish, & Color Manufacturers, 
WORKS, STRANGEWAYS, 
WAREHOUSE, 2, 4, & G6, ALBERT BRIDGE, 
MANCHESTER, 

MAKERS OF 
METALLIC OXIDE PAINT, OF A RICH PLUM 
COLOR, perfectly fist, and with a much greater body than Lead. It 
bears exposure to the atmosphere, without injury to color, and is 
much more durable for Iron Fencing, Ships, Locomotives, and 


Railway Waggons, than White or Red Lead, or indeed any other 
pigment, added to which the price is extremely reasonabie. Also 


PATENT DRIER, VERY SUPERIOR IN WHITE- 
NESS of CULOK and Quickness in Drying to that which is usually 


sold. 
Price e List forwarded on n applic ation free by post. (E954) 





ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Ax 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 
SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES. 


SPECIAL TOOLS FOR ARMOUR PLATES FOR 
FLOATING BATTERIES, &v. 
PRIZE MEDAL, PARIS EXHIBITION, 


1855. 
(E1748) 


NEWTON, CHAMBERS, & C0., 


THORNCLIFFE IRONWORKS, NEAR SHEFFIELD, 


MANUFACTUKEKS OF 


GAS APPARATUS, RETORTS, 
GAS AND WATER PIPES, 
AND HYDRAULIC VALVES, 


SLIDE 
HOT WATER PIPES AND BOILERS, 


WROUGHT IRON STEAM BOILERS, 


WROUGHT AND CAST 1IRON GIRDERS, 
And a great variety of Castings and Wrought Ironwork, for Gas and 
Veterworks, bnyiieers, Lronmongers, and Pinmbers. 
They beg especially to cal the attention of Gas Engineers to their 
IMPROVED FOUR WAY GAS VALVES, for Puritiers, suitable for 
4-in, 5-in. 6-in, S-in. 9-in. 10-in, 12-in, connections. 
£12 £15 £21 Lis £32 £45 £60 each. 
And larger sizes in proportion ; all proved, and warranted tight. 
(#1359) 





IRONMASTERS, ROAD CONTRACTORS, 
EMERY GRINDERS, AND ALL WHUM 





MANUFACTURING 
1y MaY 


To 
CHEMISTS, 
CONCERN. 


BLAKE'S PATENT STONE BREAKER 


Is the most effi- 
cient Machine 
ever introduced 
for the crushing 
of hard material 
such as Iron, 
Lead, or Copper 
Ore, Quartz, 
“mery, Flint, &e. 

ec. It takes in 

eccs larger than 


'y other ma- 
hine, and, with 
osS power, will 


reduce the mate- 
rial to any size, 
from 2gin. to gin. 
Several of the 
privcipal firms in 
this country have 
As the material broken by 





adopted it, and find a great saving in its use, 


this Machine packs better, it is specially adapted for preparing Ballast for 
Railroad purposes, and is fast superseding all other modes of breaking. 
For simplicity and durability it is unequalled. 

For Circulars and Testimonials apply to 


H. R. MARSDEN, Maker, 


MEADOW LANE, LEEDS. 


SOHO FOUNDRY, (E1378) 





SYRIAN OEL, 2* 11” per Gallon. 


THE BEST AND CHEAPEST OIL FOR DRILLING, &c. 
A SAMPLE ORDER IS RESPECTFULLY REQUESTED BY ae 
B. R. HUNTLEY & CO., Catherine-street Steam Mills, West Hartlepool. 


INTERNATIONAL EXHIBITION, 1862, CLASS 3l. 


Prize Medal for Security and Excellence of Construction. 
HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 
HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. 











HOBBS’S MACHINE-MADE 
LEVER LOCKS, 


2s, and upwards, 

















| {HE MACHINE-MADE LOCKS 


ARE 


ADAPTED FOR EVERY PURPOSE 








FOR WHICH 





LOCKS ARE REQUIRED 





aT 


PRICES THAT DEFY COMPETITION. 





4-60001NE-£e, 








HOBBS’S MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s, 
l MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY. 
, Tilustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application t (F75) 


HOBBS AND haat its CHEAPSIDE, LONDON, E.C. 











~ GHAPLINS PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 





—- 





cowenscvens’ 3 LOCOMOTIVE. 
6 to 27 Horse Power. 
also in situations where 


na 
pacar anor, PORTABLE StEAM CRANE. 
From 1 to 80 Horse Power. 1 to 30 Tons, 
From the strength, simplici#y, and compactness of these Engines, they are now extensively used for general purposes ; 
Steam Engines of the ordinary construction cannot be applied. 
Stationary Engines-—require no building in, nor chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior 
qualities of coal, wood, or peats. These Engines are specialiy suited for shipment, and may be packed insiue the Boiler to economi-e freight. 
Portable Steam Cranes—for whurf or railway, with wrought iron carriages on wheels, link motion, foot brake, &c., all under the easy control 
of one man ; the larger sizes hoist, lower, and turn round in either direction by steam, These Cranes were selected by IJ. M. Commissioners for 
receiving and sending away the heavy mac hine ry at the International Exhibition of 1862. 
Contractors’ Locomotives—are adapted to work on rails or tramways of a gauge from two feet upwards ; they are complete and efficient 
Locomotives, simple in construction, and the working parts easily got ot for repair; they draw heavy loads at reduced speeds. These Engine are usually 
sent in one packaye, ready for work on arrival. 


LIGHT PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, dc. 


ALEXANDER CHAPLIN AND CO., 
CRANSTOSHILL ENGINE WORKS, GLASGOW. 
London Office, 9, Adam-street, Adelphi, W.C. ; London Depot, Lower Fore-strcet, LAMBETH, 8. 


Engines of each class KEPT IN STOCK, for SALE er HIRE, and all our Manufactures Guaranteed as to Effictency, Material, and Workmanship, 
Partics are cautioned against using or tesco imitations or infringements of | these —_ a _ (E887) 








ROYAL AGRICULTURAL SOCIETY'S SHOW AT WORCESTER. 
THE JUDGES HAVE HIGHLY COMMENDED | 
THE ORDINARY PORTABLE ENGINE 
Of Messrs. BROWN & MAY, of Devizes, 


For its Performance and General Construction, and 
have accompanied their award with the following 
flattering remarks :— 

“The fire tubes of this Engine are 2}in. diameter 
outside, instead of inside measure, as required by 
the conditions of the Society. This fact was not dis- 
covered until the end of the trial ; but it in no way 
increased the duty, nor does it impeach the character 
of the Engine, as the boiler is stronger in consequence, 
The Engine is also a fair representation of those most 
in use. (Signed) “ Joun V. Goocn. 

_— “D. K. CLARE.” 

B. and M.’s 8-horse Engine ran 2 hours and 11 
minutes, doing 8-vorse duty on 1 ewt. of coal, being 
6°40 1b. of coal per horse-power per hour, being the 
be-t duty performed by ary commercial engine that was 
tried at this Show, 10-horse, 2 hours and 3% minutes, 
on 140 Ib. coal, or 5°45 1b. per horse-power per hour. 

8 HOR*E ENGINE.. Price, £220. 
10-HOKSE ENGINE .. Ditto, £250. 


TRACTION ENGINE FOR COMMON ROADS. 


Price aud Particulars on application. 











ADDRESS— 
BROWN & MAY, 
NORTH WILTS FOUNDRY, DEVIZES, 
WILTS. 


Mr. 8.  LMAN. 138, mar: strecs 


Loadon Agent, 
E.u. (b.1'°54) 
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SYRIAN OIL, 2° 11”: per Gallon. 


THE BEST AND CHEAPEST OIL FOR DRILLING, &c. 
A SAMPLE ORDER IS RESPECTFULLY REQUESTED BY i 


B. R. HUNTLEY & Co. ., Catherine-street Steam Mills, West Hartlepool. — 
GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted for extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulatingExpansion Gear, tically adapting itself to all variations of load. 
MILL | GEARING, ¢ CENTRIFUGAL PUMPS, AND wvenavess ' MACHINES. (D2075) 


‘International nal Exhibition, 1862, 
OKE PRIZE MEDAL ARD ONE HONOURABLE MENTION FOR STEAM ENGINES, 


Royal Agricultural Society of England, 
CHESTER MEETING, 1858, Funet | et WORCESTER, 1863, FIRST PRIZE. 


Double and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 

They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Condensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; are 
completely ’relf- contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 


Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORKS, owe 
__ (Bal 


FIRST “PRIZE ‘STEAM FIRE ENGINES, 


INTERNATIONAL CONTEST, CRYSTAL PALACE, JULY, 1863. 


ADOPTED BY THE BRITISH GOVERNMENT. 


MANUFACTURED BY 


MERRYWEATHER AND SON, 
63, LONG ACRE, LONDON. 
PRIZE MEDALS, GREAT EXHIBITION, 1851; PARIS EXHIBITION, 1855; INTERNATIONAL EXHIBITION, 1862. 


STEAM AND HAND POWER FIRE ENGINES AND PUMPS FOR ALL PURPOSES, FIRE ESCAPES, HOSE, BUCKETS, FIRE-COCKS, &c. 


These Steam Fire Engines are suitable for the service of Cities, Towns, 
Fire Brigades, Manufactories, Railway Stations, Docks, &. They raise 
steam from cold water to a working pre sure in eight minutes from the 
time of lighting the five and during tr velling. Tre Boilers are of a most 
durable and perfect kind. The pumps will work foul water, and are proof 
against injury by frost, with piston  self-lubricating. The working 
parts are few, there are no crinks, fly-wheels, or dead centres, so that the 
engine can be driven at any speed, slow or fist, as required. There is no 
lateral strain upon any of the working portions. The engines and pumps 
are mounted on strong wrought iron frames, and are adapted for travelling 
over rough roads without sustaining injury. They are made with single or 
double cylinders, and have coal bunkers, hose boxes, and means for carry- 
ing all implements and men to ride. 


The Prize Engine ‘‘Sutherland ” discharges from 800 to 1,000 gallons per 
minute to a height of 200 feet. Weight, 57 cwt. 

bo man engine discharges 250 gullons toa height of 160 feet. 
30 ew 

mene AND SON are prepared to supply 
their PATENT STEAM FIRE ENGINES, of all weights 
and powers, on ‘he same principle as the First Prize 
Engine “SUTHERLAND.” (E1401) 
































Weight, 











‘BROWN AND MAY'S 
NEW TRACTION ENGINE, 


Which is Mounted on Springs, and suited to all the requirements of the ‘‘ Locomotive Act,” 1861. 


As Exhibited at the Royal Agricultural Society’s Show at Worcester. 
LONDON AGENT—S. HOLMAN, 18, CANNON STREET, E.C. 
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BROWN AND MAY’S IMPRUVED FUAD LOCOMOTIVE OR TRACTION ENGINE. 


The 8-HORSE ENGINE will draw 15 tons up 1 in 10 at two miles an hour ; or 25 tons on the level at four miles an hour. Price, £380. ™“|+ 
wx (E1403) - 
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BRITANNIA A RUBBER & KAMPTULICON 


COMPANY, 


72, CANNON STREET WEST, LONDON. 
(F108) 


LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC. 


WEBB and SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS, &c., 
STOWMARKET, SUFFOLK. 
HAVE BEEN AWARDED 


THE LARGE BRONZE MEDAL at the INTERNATIONAL AGRICUL- 
TURAL EXHIBITION at HAMBURG, JULY, 1863, as well as the 
_ MEDAL at the INTERNATIONAL E EXHIBITION | in ‘ys82. . (D636) 


NEWTON, CHAMBERS, & CO., 
THORNCLIFFE IRONWORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


GAS APPARATUS, RETORTS, 
GAS AND WATER PIPES, 


SLIDE AND HYDRAULIC VALVES, 


HOT WATER PIPES AND BOILERS, 


WROUGHT IRON STEAM BOILERS, 


WROUGHT AND CAST IRON GIRDERS, 


And a great variety of Castings and Wrought Ironwork, for Gas and 
Waterworks, Engineers, I and P’ 








They beg especially to call the attention of Gas Engineers to their 
IM PROVED FOUR-WAY GAS VALVES, for Purifiers, suitable for 


4in, 5-in. 6-in, 8-in. in. 10-in, 12-in. connections, 
#212 «£15 £21 £28 £32 £45 260 each. 
And larger sizes in proportion ; all proved, and warranted tight. 


(E1350) 


FRESH WATER BiSTIMAnS APPARATUS. 


CHAPLIN and RvUssaLL's 
PATENT DISTIL- 
AERATOR efficiently 
Aerates Water during 
Condensation. Applic- 
able to any condenser. 
For use on 

Steamers. Number 1, 
£310s. Anumberareat 
work giving great satis- 


faction. 
RUSSELL'S IMPROVED SILENT FANS, 


now in general use. Various sizes in stock. References and price lists on 
application. Tools, Engines, Boilers, Gearing, &., ready for delivery.— 
GrORGE RUSSELL, Consulting Engineer and Contractor, 16, 8t. Enoch- 
square, Glasgow. (E1598) 


——~ J, TYLOR & SONS 
S35 IMPROVED 
DIVING APPARATUS, 
As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 
From £95 1 To £135, 


Tilustrated Catalogues on appli- 
» cation vo the Manufacturers, - 


- . TYLOR & sows, 
a wane LANE, NEWGATE- 


STREET, LONDON 
(D2121) _ 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals, 


4 ENABLE ONE MAN TO LIFT FROM HALF TON 
¥ q TO TWO TONS. 


(=A 
ap : ‘ The load cannot slip, even if the chain is let go. 


§. and E. RANSOME and C0., 


SOLE WHOLESALE AGENTS, 
81 Essex-strext, Stranp, Lonpon. 
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Witu Sprocket WHEEL, 48 SKETCH Suown, 





Tou | 2 | 8 |_4¢ |_8 | 6 | Stem 
£4 5 05 15 0|7 001000 1200 16 00 
Chain, 10} 11) 18) 16! 26 


a ee) 


Witnovr Sprocket Wuxe.. 
Toliftt 3 4 1 li 2 


£1100 1176 2100 300 3100 
Chaip,per ft. 6 6 $s 10 
(F2028) 


TO ENGINEERS AND CAPITALISTS, 
JENKINS AND JUMELLE’S 


EQUALIZED SPRING GOVERNOR, 


PATENTED IN AMERICA, ENGLAND, FRANCE, AND BELGIUM. 


Tue attention of Engineers is called to 
this, the most sensitive and instantaneous 
Governor yet in uced. 

The Inventors offer to adapt the Go- 
vernor to any Engine on trial free of 
expense, and to guarantee its speed to a 
fraction of a revolution, thereby effecting 
a great saving of Steam and Fuel, 


80 
3h 
tons, 











Extract from the sworn testimony of 
R. C. Roscos, Engineer, 

“ Since using your Governor there has 
been no variation in the speed of the 
Engine, although it is common to throw 
in and out of gear machines which absorb 
from one third to one half its entire 

ower ; and though the main driving belt 
Cloke * while there was a pressure of 
70 lbs, per square inch of steam in the 
boiler, so instant was =. — of the 
Governor that no i b 
of revolutions of the engine + y place.” 








The Patents for this country, Franze, 
and Belgium, ON SALE. —- Apply to 
Messrs. DAVIES and HUNT, Patent 
Agents, 1, Serle-street, Lincoln's en 
London, where a working model of the 
Governor may be seen. ( 
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NEW PATENT PORTABLE STEAM ENGINES & BOILERS. 




















Cont ro sey Stationary Engine. een. Crane. Hoisting Engine. Agricultural Engine. 


STATIOWARY ENGINES. 
[hese Engines require no Chimney Shaft, nor Building whatever, a Cast [ron Ash-pit forming the Sole-Plate, 


AND THEY MAY BE SET UP ONYWHERE AND STARTED AT ONCE. 
PRICES OF ENGINES AND BOILERS ee DELIVERED FREE IN GLASGOW, HULL, on OR LONDON. 
1 Horse-Power, Cylinder 34 in. X G6hin. Stroke... a 5 Horse-Power, Cylinder 7§in. X l4in Stroke ... bk; oo a 
2 ” ” tb n 9 ” ooo ove os ooo eee eee 65 | 7 ” ” 8h » * 14 ” eee eee ooo ooo eee eee 150 
+ be 54, X iL a PY A oa sive cee a 85 9 = “ 9}, X 16 ss “0 ied pen se a es 180 
” ” 6h » * 13 9 105 | 1l ” ” 10} ” xX 18 ” eee soo 210 


Prices of Steam Cranes, Hoisting Engines, Centnnstend " Locomotives, Agricultural, Pumping, and other Engines, on a application. 


J. ‘B. BROWN and cO., 18, Cannon Street, City, London, E. C. yom 














Contractors’ Locomotive. : Steam Crane. Hoisting Engine. Stationary Engine. Portzble Bagine. 


STATIONARY ENGINES. 
(These Engines have the great Advantage of being Applicable to a Variety of Purposes, the Small Space they 


occupy rendering them available where ordinary engines cannot be eal, and, as they require no building whatever, they can be started immediately on arrival. Another important consideration for 
Shippers in favour of these engines is, that they may be securely packed with the whole working parts in their proper places, and may be sent abroad and started with the same facility as is done here, without 
even necessitating the making of a single steam-joint. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN GLASGOW, HULL, LIVERPOOL, OR LONDON. 
1 Horse-Power, Cylinder 3} in. X Ghin. Stroke ... ... 10 coe coe coe ove coe ove LAD 9 Horse-Power, Cylinder 9}in. X JG in. Stroke ... 0. 12. coe cee cee cee cee one £180 
44, x 9 ‘ te, ME A ad ick ag ote “ae ca 11 Ps 103 ,, X18 a a a a a ee a 
Mowat « Slee Ge. id eee ek es ee a. » a XD ae a ee ee 
64,,x 18 ,, ee ee ee ee ee | 16 ” 13 ,, X 22 ee eT ee (() 
74 X 14 = Reet wen Sear diet dew. ae oe ae ee ee | 20 144 ,, X anf eck: ge. eek gat Gide. ads Cee ee ae 
8 X14” 150 ‘ 25 » pair Cylinders 11} ,, 20 coo ove «650 
Prices of Steam Cranes, Hoisting Engines, Contractors’ Locomotives, Agricultural, Pumping, aa other Engines, on 1 application, 
ALL THESE ENGINES ARE GUARANTESD TO GIVE SATISFACTION. 


MANUFACTURERS, 


ALEXANDER SHANKS AND SUN, DENS IRONWORKS, ARBROATH, N.B. 
LONDON OFFICE, 27; LEADENHALL STREET, E. C. (£1835) 





.- Oo 


THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; Steam and 
Pe. § Hand Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c. 
STEAM WHARF CRANE. AL La ¥ Lathes; Planing, Slotting, Drilling, Serewing, Punching, and Shearing Machines; Ratchet 
os Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vi aa &e. 
Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
Wrought [ron Hydraulic Jacks, to raise from 4 to 200 tons ; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and Wire. 
Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors’ 
Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (F14) 
STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 


CONTRACTORS LOCOMOTIVE. 
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Important to Architects, Engineers, Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester Burnpincs, WESTMINSTER. 
Zine properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a most secwre, durable, and economical covering and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering effor's 
have been made to introduce into Fngland proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill ; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Hxhibition ; the verandah of the Horticultural Society's Conservatory; Gloucester Railway Station; Messrs, Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington ; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
BR. G. FISHER, 12, Manchester-buildings, Westminster. 
N.B.—No covering can be more ecenemical, durable, and secure than Zinc when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 
8 special Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (E1279) 
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shed, be appropriated to the three lines referred to on the usual terms. 
On the suggestion of Mr. Graves, a communication from the timber 
trade was read relative to berthing the Galway steamers in the 
Canada Dock. It stated that when the greater bulk of the timber 
trade consented to be removed from the south to the north end 
of the town, it was in a degree forced on them to suit the 
convenience of the board. It also said the whole subject 
was fully discussed at the time, the land space was ex- 
clusively appropriated by leases for the purposes of the 
trade, and the water space, if not exclusively, was specially 
devoted to the same purpose, on the honourable understanding that, 
so long as there were timber ships requiring accommodation, no 
other vessels should be allowed to interfere with them. It must 
always be recollected, in discussing the accommodation of the 
timber trade, that it requires docks specially adapted and prepared, 
with slips and quay space, and consequently all vessels so employed 
are restricted to the docks so prepared, every other dock being ina 
manner closed against thenr. It is because of this confinement to 
certain docks that the timber trade is obliged to watch jealously any 
encroachments on the limited space allotted to them ; and it is, there- 
fore, with much regret they observe in the late proceedings in the 
dock committee that a berth in the Canada Dock has been appro- 
priated to the Galway steamers. They have already suffered 
encroachments through the erection of the shed on the west side of 
the dock, by which they have been excluded from the berths at that 
side during most of the season, and obliged to crowd the east quay 
with dealsand timber at great inconvenience and expense; norcould the 
work have been accomplished but for the unusual and exceptional 
detention of the ships at sea, which prevented the spring fleet 
arriving together. They therefore respectfully remonstrate against 
the proposed appropriation of any berth in the Canada Dock, except 
for the purposes to which it is pledged, that is, for the accommoda- 
tion of the timber trade, and impress upon the board the necessity 
they experience for still extended water space. Mr. Graves said 
on the board day about two or three weeks ago, before going down 
to the board meeting, the harbourmaster came to him and asked 
what he was to do to give a berth to one of the Galway steamers, 
which was then, or was about to, arrive in the Mersey. He told 
the harbourmaster he would consult the other members of the 
docks and quays commitee. After entering into a consideration 
of the whole question, and finding there was no other dock in 
the port which would receive the Galway steamers, and as the 
duty of the docks and quays committee was to admit vessels to 
the docks, and uot to exclude them, the gentlemen of the committee 
present agreed with him that they would be fully justified in taking 
advantage of the only dock open to them to put the Galway steamers 
in. He believed the committee, as a matter of policy, had acted 
properly, and that they had done right. If the committee had done 
wrong he hoped the members of the board would not fail to tell 
them so. He need scarcely repeat the terms on which the timber 
tride were allowed to use the Canada Dock. They were dist net and 
clear, and left no doubt on the minds of the committee as to what 
the board meant. The words were—“ The board reserves to itself 
the right, when No. 2 Dock (the Canada Dock), is not fully occu- 
pied by timber ships, to place other ships there, as was the prac- 
tice in the Brunswick Dock.” At the time when the Galway ships 
required a berth there were no timber ships wanting a berth ; 
there was ample room for all, and the committee felt fully justified, 
under the resolution of the board passed some years ago, in admit- 
ting the Galway steamers to the Canada Dock. The latter part of 
the communication from the timber trade would, he presumed, be 
referred to the special committee on new works. Mr. Brocklebank 
did not think what Mr. Graves had stated altered the position of 
the docks and auays committee in having passed a resolution, 
and not having brought it up to the board for confirmation. Le 
had no wish to exclude the Galway steamers from the docks 
in any way, but this was an exceptional case, aud he did not 
read the resolution come to on a previous occasion with the timber 
trade exactly inthe same sense as Mr. Graves did, but that it 
should be used in the same way as the Brunswick Dock. Now 
it was never the practice to put large steamers in that dock, 
and that was just the difference. They might put ships there asa 
matter of course, cotton and other vessels, but that was not the 
case with such a steamer as the Adriatic. If she was put along- 
side a berth in the Canada Dock, that would deprive the timber 
trade for acertain season, at all events, of any other vessel going to 
that quay. What he felt was the growiag necessity of some in- 
creased accommodation on the Liverpool side for the steam trade, 
and he so expressed himself, seeing that the docks and quays 
committee were under a sort of compulsion to put the vessel there, 
although it was appropriated to other trades. Mr. Littledale said, 
being interested in the Galway line, he thought there was very 
little encouragement to anybody to bring large steamers here for 
they were thwarted at every point. He contended that the dock 
was made as much for the steam trade as for the timber trade, or 
why spend £100,000 in making a 500-foot lock with 100-foot gates 
there? That was not wanted for the timber trade, and it was the 
only dock into which they could take those large steamers; but he 
might tell the board that from the moment they could open the 
Morpeth Dock at Birkenhead, which with proper exertions might 
be done in seven months, the company would never trouble the 


board more. A letter was read from Mr. Chapman, secre- 
tary to the Galway Steamship Company. It stated inter 
alia that “ From now up to about Christmas our ships 


will have to remain in the river from ten to thirteen days for 
want of water to get into Canada Dock, and yet for the few days 
we can use the dock the full dues are exacted. The timber trade 
may rest assured that the moment the works at Birkenhead will 
permit our ships to make use of them, we shall avoid the Lancashire 
north docks, which can only be approached in N.W. gales with 
anxiety andapprehension of damage. I am fully convinced thatthe 
day is not far distant when the dock ratepayers will recognise the 
Birkenhead Docks as the safety-valve of the steam trade of the 
Mersey.” In the course of further discussion the chairman said he 
had told Mr, Chapman personally that no appropriation could be 
made of the berth permanently, but he added that of course the 
boardywould be desirous of accommodating the company. He was 
sure the timber trade merely wished to secure what rights they 
possessed, and they would be the last persons in the world to wish 
that Liverpool should be disgraced by the refusal of accommodation 
to a line of steamers when that accommodation could be afforded. 
It was the intention of the special committee to call a meeting at an 
early day to consider the whole subject. 

The steam-tug Resolute is stated to be about to leave the Mersey 
for Calcutta, where she will be added to the fleet of the Hooghly 
Steam-tug Company. It appears that the earnings of the Birken- 
head ferry steamers from April 24 to September 30, 1863, amounted 
to £16,101, against £15,431 in the corresponding period of 1862; 
the expenditure during the same periods was £9,918 and £9,535 re- 
spectively. The Birkenhead Street Railway Company has made 
overtures to the town commissioners to make certain improvements 
in their lines of railway, on condition that they are allowed the 
exclusive use of the rails for twenty-one years. On Friday a new 
steamer, built of steel plates, and named the Lucy, made a prelimi- 
nary trial trip on the Mersey. She is of about 360 tons register, 
and has oscillating engines of 100 nominal horse-power, made 
by Messrs. Fawcett, Preston, and Co., which, during the trial, 
worked admirably, without a heated bearing; and it is fully 
expected that she will make 18 or 19 knots an hour when in 
good trim. She has been built by Messrs. Jones, Quiggan, and Co., 
and will be a valuable addition to the mercantile fleet of any 
country. A sister ship to the Lucy is in course of construction, and 
is expected to be ready for sea in about a week. A model of the 
intended new Exchange buildings has been exhibited in the cotton 
sale-room. The interior of the quadrangle is rich, and tastefully 
though not elaborately ornamented. The newsroom will ocenpy 
the greater portion of the west wing, covering the site of the build- 
ing formerly used as a sessions house, affording a much greater s 
r the reading-room than is at present allotted to it; and there will 
lso be extensive and ommodious consulting rooms. As regards 





the arcade, concerning which so much discussion took place a short 
time ago, it ap according to this model, that an argade of con- 
siderable width is to run along the south side of the north facade. 
It is to be covered with a glass roof, and will be of such an extent as 
to afford all the accommodation required during unfavourable 
weather. It is stated that the working drawings, in accordance 
with the design of Mr. Wyatt, who — the £1,000 premium, 
have been completed, though in some of the minor particulars certain 
modifications to suit local requirements have been made. It is 
understood that in the first instance the west wing of the present 
buildings and the sessions house willl be removed, and the new 
reading-room proceeded with. The other two wings will be re- 
built [orwends, 

From the north we hear that the paged of the new 
Monkseaton branch of the Blyth and Tyne Railway, which will 
connect North Shields and Tynemouth with Newcastle, is being 
rapidly finished. A large new iron ship, the Royal Standard, 
built by Messrs. Palmer Rohe, Howdon, and intended for the 
White Star line, has just left the Tyne forthe Mersey. The captains 
of a number of steamers plying on the Wear have been sum- 
moned for navigating their vessels at too great a speed—over 
the five miles per hour prescribed. The defendants were 
‘let off on payment of costs.” It is stated that the North 
Eastern Railway Company will apply for Parliamentary powers in 
the coming session, to <4 a direct river-side line from Gateshead 
to South Shields. The new line is intended to connect all the prin- 
cipal factories and iron shipbuilding yards on the south side of the 
Tyne with the North-Eastern system. The quay side branch is also 
to be proceeded with at once. The Ouseburn Engine Works have 
turned out a large frame for a steam hammer on Mr. R. Morrison’s 
patent. The pit was 45ft. long, 24ft. wide, and 12ft. deep, and the 
casting required about 55 tors of metal, 28 tons of which were heldin 
a large air furnace erected for the purpose, and the remainder in two 
ladles. The running of the metal occupied five minutes and nine 
seconds. The whole of the operations were under the management 
of Mr, James Turnbull, and were successfully carried out. The 
River Tyne Commissioners held one of their monthly meetings 

esterday week. On the report of the piers committee being read, Mr. 

essent(resident engineer) in reply to a question put by Mr. Hunter, 
said that the present length of the north pier above high water mark 
and beyond the cliff, was 1,400ft. ; the base extended beyond 700ft., 
making a total of 2,100ft. ; ultimate length when finished, 2,900ft. 
The present length of the south pier above high water mark was 
2,800ft. ; and the base extended beyond nearly 1,000ft. ; making a 
total of 3,800ft.; ultimate finished length, 5,400ft. Mr. Mather 
asked when the esplanade for the south pier was to be ready? Mr. 
Messant replied that, according to Messrs. Burgess and Walker's 
plans, the whole width of the south pier would be an esplanade, and 
it would be raised to the level of the north pier. A parapet would 
be constructed when the works had made further progress. The 
height at the lower pier at high water would be 20ft. and 4ft. 
parapet. The report was unanimously confirmed on the motion 
of Mr. Ridley, seconded by Mr. Ormston. Mr. Harle asked what 
steps had been taken, or were to be taken with regard to the Tyne 
bridge. Mr. Ridley said Mr. Clayton was not present, and he 
could give no further information in his absence. Mr. Harle asked 
if the plans were ready to be proceeded with? Mr. Ure said they 
were, The Chairman said that with respect to the bridge the pro- 
ject was progressing as well as it could, but the commissioners 
could not get the legal gentlemen to move fast enough. Mr. 
Mather, on behalf of the time signals committee, said the work 
was progressing very favourably. Mr. Harle said the gun missed 
fire sometimes. Mr. Mather said the committee deeply regretted the 
misadventures complained of, but though these were faults, they 
did not rest with the communication between Edinburgh and 
Newcastle. The spark came up as usual, and was prepared 
to do its duty and give the report it had been in the 
habit of giving, but was prevented from doing so by certain 
defects inthe machinery. He could only say that at Shields they 
had never missed a day, and they could hear the report for three 
orfour miles around. Although the Government officers always did 
their duty, they had in this case made some little mistake. He had 
no doubt that the committee would direct Professor Abel to be com- 
municated with on the matter, and he would give them what was 
necessary, and failing that they could have recourse to Sir William 
Armstrong, who would put them right. They were prepared to do 
anything in reason, if the Tyne Commissioners would help them. 
The boroughs on the river were disposed favourably towards the 
project, and he thought if the management of all the details were to 
be taken by the River Tyne Commissioners they would be able to 
give the time every day correct to half a second. 

The state of trade at Sheffield is spoken of as ‘‘ moderately cheer- 
ing.” The boiler makers are busy, the demand being occasioned 
chiefly by the requirements of new works and the extension of ex- 
isting manufactories. The same remark applies to manufacturers 
of machinery. The cutlery trades are gradually improving. 

At the last meeting of the Manchester City Council, the nuisance 
committee presented a report aud tables, showing the nature and 
extent of the business transacted during the year ended 30th April. 
The police constables had reported 3,939 cases of nuisances, which 
the committee disposed of as follows :—In 3,124 cases the parties 
were fined, 666 were excused, and 149 had given wrong addresses 
and could not be found. Inspector Mulliner had, under the direction 
of the smoke sub-committee, taken 1,379 observations, had served 
notices for the abatement of smoke upon 113 firms, and cautioned 
100 owners of mills which he visited, and had delivered 44 circulars 
calling the attention of owners to the unsatisfactory state of their 
chimneys. Eighty magistrates’ summonses were taken out against 
parties who had refused to pay the fines imposed by the committee. 
In 45 cases fines were imposed by the justices; six warrants were 
granted, five were dismissed, and 24 were withdrawn, the parties 
having paid the fines and costs in preference to going into court. 
The total amount of fines imposed by the committee was £330 8s. 9d. 
of which £252 19s. had been received. 


In Scotland, we find that the Glasgow police board has also been 
discussing the smoke question. The clerk (Mr. Lang) laid on the 
table a return showing the number of smoke cases which had been 
brought into the Dean of Guild Court and Sheriff Courts respectively 
during the last three years, namely, from the 21st September, 1860, 
to 21st September, 1863. From this document it appeared that 
during the period in question there had been 56 cases onabs into 
the Dean ot Guild Court, 17 of which had been disposed of, 3 with- 
drawn, and 36 were at present in court. In the Sheriff Court there 
had been brought up 46 cases, 2 of which had been withdrawn, 8 
dismissed, and 36 disposed of. Messrs. J. Taylor, Ronald Johnstone, 
and W. Wilson presented a very lengthy report, in the course of 
which they observed:—‘ During eight years we have inspected and 
reported on about 800 furnaces; most of them have been carefully 
measured and described ; the greater part of them have been altered, 
and have afterwards been inspected when in action in presence of the 
proprietors, and we can safely assert that only in three or four cases 
out of the whole have we heard a complaint that the furnaces were 
not improved, or that they did not effectually attain the object in 
view. In some few instances, with the view of saving fuel, the 
managers of the works have closed some of the holes in the furnace 
doors, thereby entailing the necessity of greater care on the part of 
the fireman, and greater danger of again contravening the statute 
against smoke. No alteration has ever been executed at our recom- 
mendation which was a mere suggestion of our own, but in every 
case the methods were such as, after careful observation and personal 
inquiry in Manchester, London, Glasgow, and other places, we had 
seen in successful operation ; and we even further safely assert that 
there is nut one of these methods of construction which is not now 
in actual and daily use in this city, with the effect of preventing the 
nuisance of smoke, and without injury to the furnaces for their 
ordinary work. In every case, such as glass furnaces, pottery kilns, 
sealing furnaces, &c., where from the delicacy of the operations con- 
ducted, there might be danger of injuring a process, we have 
abstained from giving in a report. The three conditions which are 





essential to the smokeless working of a furnace are—The proper 





construction and proportions of furnace, a good draught, and the 
admission of the requisite quantity of air. With these conditions 
the attainment of the object is certain, if the firing is done with 
regularity. It is obvious that neglect of cleaning out the flues, or 
the improper use of a damper, or carelessness in the firing will vitiate 
the effect of the best arrangement of furnace.” ‘ 

The proceedings of the Social Science Association, which has been 
in session at Glasgow this week, bave not presented much matter for 
reproduction in these columns, In the department of trade and 
international law, however. Mr. Hastings read a paper by Mr. 
William Hawes (who, he said, was one of the een’ members of 
the Association, and had done food service to it, as auditor) “ On 
the Economical Effects of the Patent Laws,” ‘Ihe paper contained 
a lengthy historical notice of the legislation on this matter down to 
the Act of 1852, by which greater facilities were given for obtaining 
patterns. Mr. R. A. Macfie read a paper on “ The Patent Question : 
Grants of Money Better for Inventors and the Public than rents 
of Monopoly; an International Arrangement Recommended.” The 
scope of the paper is indicated by its title. Mr. Forsyth, Q.C., 
strongly urged the right of the inventor to his property. If an 
author was entitled to the copyright of his books, surely an inventor 
was entitled to the patent aa profit of his invention. Mr. Billings 
trusted that we might never see the repeal of the patent laws, and 
said that before we attempted to get rid of them we must first get 
rid of the monopoly of human labour. Mr. Hastings entirely con- 
curred in the opinions expressed in the paper of Mr. Hawes. He 
thought that the patent laws should be entirely abolished, as they 
were useless and mischievous, and very often restricted invention. 
Mr. Ivory, in the course of some remarks, said that ninety-nine out 
of every hundred patentees would prefer to have some system of 
patent laws. The present position of the Glasgow time-gun being 
too contined to admit of a proper charge of — arrangements 
are being made to remove the gun to a more elevated position, from 
the immediate vicinity of the houses, so that the volume of sound 
from the gun can be increased to be audible over the entire city. A 
large and powerful traction engine has just been constructed by Mr. 
A. Barclay, of the Caledonian Foundry, Kilmarnock, for Messrs. 
Robb, Greig. and Co., carriers, and is intended to run on the road 
between Glasgow and Kilmarnock. It was taken out on trial on 
Friday afternoon, and, followed by a Jarge number of persons, made 
acircuit from Mr. Barclay’s works > the front streets of the town. 
In returning it had to run up Langland’s Brae, and this it did in a 
satisfactory manner. The machinery for turning corners resembles 
outwardly the means used for steering a ship. The engineer turns 
a wheel with handles, to the axle of which is placed an endless 
screw, which communicates motion to the shafts underneath. A 
new iron-framed and wood-planked screw steamer, the Sea Ki ng, 
lately launched by Messrs. A. Stephen and Sons, for the direct trade 
between China and London, made a trial trip yesterday week, with 
a select party on board. The vessel made a run between the Cloch 
and Cumbraes at a speed of 12°25 knots per hour down, and up, 
against a gale of strong head-wind, at 9°89 knots—a result which was 
satisfactory considering the small power of the engines to the size of 
the ship. The absence of tremor, so often complained of in screw- 
steamers, was especially remarked by those on board; and in this, 
the first screw-steamer constructed on this principle, shows the 
applicability of this mode of construction for steamships. The 
engines of the vessel were supplied by Messrs. A. and J. Inglis. 








METAL MARKET. 
Ratis.—A large business has been done, at prices ranging between £6 15s. 
to £7 per ton. 
Scotcu Pia Iron has slightly receded : the quotations are :— 
Mixed Nos., Warrants, Buyers at 60s. Od. ; Sellers 60s. 3d. 
No. 1. G.M.B. ‘ 60s. Od. » 61s. Od. 
3. ua pe 59s. 6d. ye 60s. Od. 
Gartsherrie, 643. ; Coltness, 67s. ; Calder, 62s. ; Glengarnock, 61s. 
Coprsr has advanced £3 per ton viz., £105 for Sheet and Sheathing, 
£98 Tile and Cake. 
Tix.—A dull market at for Banca, £123 ; Straits, £116; English Block. 
£115; Bar, £116 per ton. “ 
Tin PLates.—A guod business doing. Coke, 23s. ; Charcoal, 27s. per box. 
Leap.—But little doing. English, 20s. per ton; Soft Spanish, not any in 
the market. 
Sre_ter.—Dull of sale at £18 per ton. 
65, Old Broad-street, London, 15th Oct., 1843. 


PRICES CURRENT OF TIMBER. 


Moats anv Co. 













1862. 1863. 1862. 1863. 
Perload—4 248 £8 £4 Perload— £3485 £64265 
Teak........++000512 013 0 14 015 0 Yel, pine, perreduceac. | 
Quebec, red pine... 310 410; 410 410 Canada ist quality 17 018 0 17 018 0 
yellow pine... 3109 410, 3 U0 0 nd do..11 012 0 11 0123 0 
St.John, N.B,yel. 0 0 0 0 5 O 510 Archangel, yellow. 13 01310 18 013 10 
Quebec, oak, white 510 610 519 610 Bt. Petersbg.yel... 1110123 0 311012 0 
birch .... 310 410 3 O 310 Finland... ~- 90100 9 OW 
Memel..0 0 0 0; 0 0 0 O Memel .... + 10 015 0' 10 015 0 
elm + 310 & 0; 310 5 O Gothenburg, + 10 011 0 16 OM 0 
Dantzic, oak 310 610, 310 610 white 9 0 910 21lV 1d 9 
fir. 310; 210 310 Gefle, yellow ....19 101110 10 01' 10 
310' 303 5 rhamn ... + 9101010, 9101010 
eo 2 3 5 3 0 8 5 Christiania, perC 
escoscces. Sle SH 839 SS ia'neby Sy 9} 023 0 310230 
ueb.rdpine5 0 6 0 - 0 4 0 Poise de ood 
l.pine5 0 6 O 0 0 Deck plank, Dnts 
Tdpined 000,000 0 nen sin t O14 1 "i omlé 
Lathwood. Dantz,fm510 610 519 610 Staves, perstandard M 
St Peters.8 0 810 8 O 810 Quebec,pipe ....70 0 759 70 0 750 
Deals, per C., 12 ft. by 3 by en per reneie | en puncheon 18 0 209 13 0 200 
uebec, wht.spruce15 10 18 10 15 jaltic, crown 
9 Joba,whspracsié 0151) 14. 1610 pipe ... . } 150 0 160 0 150 01600 





SCOTCH LRON MARKET REPORT, 
5. . 
No. 1 Gartsherrie .. .. 64 0 f.0.b Glasgow, 
» 1 Coltness .. « 67 O do. 
»» LCalder” .. « wo 62 6 do. 
9» » GMB « o © 6 do. 
» 8 Do. .e oe of 59 O do. 
M.Nos. Do. .. « « 59 38 do. 
WAKRANTS, s. d. 
Cash prompt .. .. 59 9 perton, 
—- nad pee 1 mo. open co of © 0 do. 
GMB. ** )2 mos. ,, oe o« 60 3 do. 
sind Sw» » oe «oo 68 6 do. 
MANUFACTURED IRON, 
Bars,Govan .. «- «+ «+ £8 10 0 less 4 per cent. 
Common .« « « 8 5 0 » 


” 
aa aes Common... .. 810 0 ” 
10. OH ce co ce GIO pas 
Cramond Scrap Bars delivered 
in London .. .. «+ «. 1110 Oless 2} percent 
Plates and Sheets,.. .. .. 11 0 0 less 4 per cent. 
Rails co ce co cf of 8 O O 


Pipes se 00 08 oe oe 


Chairs .. «2 o « + #5 0 
GLasGow, 14th October, 1868. 
The Market has suffered a smart reaction since this day week—the price 
having fallen to 59s. 3d. cash, and 603. three months open, which were 
accepted to-day. This is 4s. below the highest point. The trade is good, 
and the reaction has been somewhat too sudden and too great. 
Exports last week were 16,171 tons, against 9,677 tons in the same week 
of last year. Suaw, THOMSON, AND Moors. 
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Tue “ Times” of June 11th, 1862, speaking of Benson’s Great 
Clock.in the Exhibitign says: “As a sample of English clock work on 
a large scale, the works of this are probably the finest finished that 
have ever been seen in this country ; no chronometer could be fitted 
with more perfect or carefully adjusted mechanism.” Benson’s new 
show rooms contain clocks designed by the first artists of the day, 
and include clocks for the drawing-room, dining-room, bed-room, 
library, hall, staircase, bracket, carriage, church, turret, railways, 
warehouse, counting house, with 1, astr ical, and eve 
description of clock, from the plainest to the highest quality of whic 
the art is at present capable. Church and turret clocks specially 
estimated for. Benson’s illustrated pamphlet on clocks and watches 
(free by post for two stamps) contains a short history of clock and 
watch making, with descriptions and prices; it acts as a guide in the 
aang of a clock or watch, and enables those who live in Scotland, 
reland, Wales, the colonies, India, or any part of the world, to select 
aclock. J. W. Benson received a Prize Medal in Class 33, and honour- 
ror mention Class 15. 33 & 34, Ludgate Hill, London, Bstablished 











ae” 





-Ocr. 23, 1863. 





THE ENGINEER. 


237 








THE TELEGRAPH TO INDIA. 
(From the Times. 
Tue last ships of the squadron appointed to convey this cable, 
which in a few months will connect England with the remotest 
yvinces of our Indian empire, have either sailed this week or will 
eave now in a few days more. Unforeseen causes, stress of 
weather, difficulty in obtaining all the varied appliances and appa- 
ratus necessary for so remote and meen an expedition, have 
delayed the starting of some of the ships beyond the time at first 
contem The Assaye left Plymouth on Saturday, the T weed 
dro down the river on Monday last, the Marian Moore and 
Ki are well on their voyage out. Only one more cable ship, 
the Cospatrick, remains to follow. As they are all rather behind 
time, they will touch at no intermediate ports, but at once make all 
sail for Bombay. The public is, therefore, not likely to hear much 
of them till the great labour is completed, and the first intimation of 
success will most probably appear in our own columns in the tele- 
gram that will announce the state of the Bombay and Calcutta 
markets of the previous evening. It is only a few we’ks since we 
ave a very long account of the mode of manufacture of this cable at 
ft. Henley’s factory—of the careful way in which it was almost 
hourly tested for insulation and resistance, till it finally passed out 
from all the machines sheathed with galvanised iron wire to protect 
it from rust, swathed in hemp and tar over this, and finally coated 
over all with a mixture of asphalt, tar, and silica, laid on in a 
melted state and allowed to cool into a coating having almost the 
hardness of flint, and the flexibility of rope. In this completed 
state, nearly ljin. in diameter, weighing nearly four tons to the 
mile, and 24 tons in water, it has been shipped in huge black-look~ 
ing coils on board the vessels we have mentioned. The Marian 
Moore has taken about 700 tons, or 174 miles of the cable; the 
Kirkham, 183 miles; the Tweed, 350 miles; the Assaye, 370 miles ; 
and the Cospatrick will have 173 miles; or, in all, 1,250 nautical 
miles of submarine wire. In addition, each ship takes out complete 
telegraph stores for one station in the Persian Gulf. The little 
steamer Charente, to be hereafter called the Amber Witch, and to be 
permanently employed between the stations in the Persian Gulf, 
will carry out some 30 or 40 miles of shore ends of greatistrength, 
and this completes the tale of the scientific expedition, than whicha 
more pertostly equipped one never left this country. The whole 
responsibility of superintendence, from the moment the cable was 
begun down to the proper fitment of every ship chosen to carry it, 
has devolved upon Colonel Patrick Stewart, R.E., as well known 
for his high military services in India as for his superintendence of 
the admirably worked land lines through that country. Sir 
Charles Bright and Mr. Latimer Clark have been electrical engi- 
neers under Colonel Stewart, and have undertaken the whole respon- 
sibility of laying it successfully, but the principal labour has fallen 
to Colonel Stewart's lot, and to him will be due the great merit of 
the success of this national achievement. 

Each ship,as we have said, has been most perfectly fitted out, 
and each, as far as equipment goes, forms a perfect expedition in 
itself—a complete link in the chain of stations which is to connect 
Bombay with the head of the Gulf. The Assaye and the Tweed, 
the vessels which have just started with the greatest lengths of 
cable, may be taken as fair samples of the whole squadron. These 
vessels are sister ships, built of Malabar teak, and intended as fri- 
gates for the old India Company. Both are of great speed, and both 
are of such prodigious strength that there are probably no wooden 
vessels in her Majesty’s navy so strongly bound together. In each 
of these, as in all the other ships ef the expedition, three massive 
wrought iron tanks have been built from the bottom up to the main 
deck—one forward, one amidships, and one aft. In these the cable 
is carefully stowed away in three coils, the beginning and end of 
each coil being carried along the ships to the testing room, 
and the tanks are then filled with water by a small steam pum 
on deck. A member of Sir Charles Bright's electrical sta 
goes with each ship, and has sole charge of the cable, which 
he can thus test through while under water in the tanks daily, 
and, in case of any leakage being discovered, have time 
to watch and localise the fault in the insulation, if any should 
occur, long before the time for submerging arrives. Being thus able 
t>» watch the conditionof the wire from day to day is of the utmost 
possibleimportance, though from various causes it has not been 
practicable till now to adopt the precaution. With each section of 
the cable is also sent all the appliances necessary for paying out and 
buoying, with a staff of skilled workmen for making joints and 
cutting out faulty places, if any such should be discovered in the 
voyage out, iron posts for land lines, grappling irons for raising the 
wire, and most perfect and costly sets of instruments, some of the 
most delicate kind, which will be kept either at the stations or at the 
head quarters at Kurrachee, in case of any unforeseen difficulties in 
working. As far, however, as the most anxious careand forethought 
can guard against accidents none are likely toarise. In fact, the same 
delicate system of testing adopted during the manufacture, which 
could detect and record the loss of one thousandth millionth part of 
the current by leakage, shows that, if possible, the cable now in the 
tanks on board the Assaye is in even better electrical condition than 
when it left Mr. Henley’s works. The Assaye was driven into Ply- 
mouth by desperately heavy weather ; yet so strong was the ship, 
and so well was the cable stowed, that the last tests taken before the 
vessel sailed on Saturday showed each section to be in a higher con- 
dition of insulation than any submarine cable ever exhibited before. 
On board each of the ships go a certain portion of the staff which is 
hereafter to work the line from station to station along the 
Gulf. At each station will be a superintendent and deputy- 
superintendent, with six clerks—the latter the best instrument 
hands tbat could be procured ; the former all gentlemen 
of from ten to twelve years’ experience at the large stations 
in England. At some of the stations the staff will have but a dull 
time: at Khasab, the lonely point of rock off the Arabian coast, for 
instance, where the hostility of the Arabs may possibly oblige all to 
live on board a hulk moored at some little distance from the rocky 
desolate shore. A well-chosen library of about 2,000 volumes goes 
out with the expedition, and these will be divided between the five 
Gulf stations. The Amber Witch, which will ply between the 
stations, will bring letters and papers, and none of the staff will be 
kept more then two or three months at a time at one station, so that 
there will at least be constant change, if there is not much variety. 
Thé five stations will be from Kurrachee to Gwadel, a distance of 
250 miles, from Gwadel across the Gulf to the peninsula of Khasab, 
from Khasab to Bushire, and from Bushire to a place called Faw, a 
small eastern township on the estuary at the mouth of the Eu- 
phrates, where the submarine wire meets the land lines which carry 
it to Bagdad, thence to Mossul (the ancient Nineveh), thence to 
Diabekir, and thence to Scutari, on the Bosphorus, where it joins a 
dozen European land routes. Dr. Esselbach, so well known among 
scientific men in this country for his high attainments, is to 
be chief superintendent in charge of the whole line, and 
at his disposal will be a regular staff of mechanicians, &c., 
at the head-quarters at Kurrachee. The reasou for going 
to the great expense and trouble of making five breaks or 
stations in the Gulf, on a length of 1,200 miles of wire, is, of course, 
the great difficulty which would otherwise be experienced in 
telegraphing through an unbroken circuit of 1,200 miles. It was 
for the same reason that the Malta and Alexandria line was laid in 
three sections. Electricians are sanguine in their hopes that, in the 
course of time, and with in kvowledge and ex nce in 
submarine cables, this great difficulty, or sather obstacle, may be 
mitigated. As far, however, as present knowledge goes, nothin 
appears more certain than that m es cannot be sent throug’ 
long, unbroken circuits of submarine wires with sufficient rapidity 
and distinctness to make such undertakings commercially roftable, 


even if there were no risk of loss while being laid across deep seas. 
Even with the short circuits in which the Persian Gulf line is being 
laid, Dr. Esselbach is taking out with him some beautiful instru- 
ments specially made by Professor Wheatstone, Professor Thompson, 
Mr. Jenken, and others, in order to mitigate with them the influence 





of the electric wave in the conductor, which, to a certain extent, will 


interfere with rapidity and clearness of telegraphing, even along a 
wire where the Toons unbroken submarine stretch is only 400 


es. 

The work of submerging this line will, itis e commence 
about the end of next January. The wire be laid from the 
sailing ships on which it is now on board, towed by steamers lashed 
alongside. The mere work of sinking is not likely to take much 
more thau a fortnight, but to land the three ends and make all the 
connections perfect may probably occupy a fortnight or so more. 
The weak point of the line is devidedly that which passes from the 
head of the Gulf to Scutari—the land line. The first length up to 
Bagdad is across a country which may be said to be in ion of 
the Arabs, and all the worse for the occupancy; and the second 
length, from Bagdad to Scutari, is in the hands of Turkish operators, 
who work only as long and as often as it pleases them, and no 
more. Unless English operators are sent out to these stations in 
Asia Minor, it would be little short of fatuity to expect that, as a 
rule, the telegrams would much anticipate the overland mail. This 
glaring danger has, of course, been foreseen, and to a great extent 
—— against, by Colonel Stewart taking another land line from 

ushire to Teheran, und from Teheran to Bagdad. This length, 
therefore, renders the line partly independent of the Arabs, 
though it leaves the evil of the Turks as rampant as ever. But to 
have some check on these latter also another land line is being set 
up from Teheran to Teflis, and from Teflis it will be in communi- 
cation with the Russian lines. These routes, however, are really 
valuable only as auxiliaries, the great object to be arrived at being, 
of course, to get English operators along the Asia Minor route, as 
we have —_— succeeded in getting English operators along the 
Persian routes from Bushire to Bagdad and Tells. A little » oe 
matic management at Constantinople would be sufficient, one 
would think, to secure this slight favour, from which the Turks 
would reap as much benefit as ourselves in the quick transmission 
of messages and all the benefit in a pecuniary point of view. 

In a few days Colonel Stewart leaves for Constantinople, to see 
that their Asia Minor land lines are all in good working order, before 
starting overland for India to meet the cable ships at Bombay. Sir 
Charles Bright and Mr. Latimer Clark, with the rest of their staff, 
will also start early next month to make all the arrangements for 
their responsibility of laying the wire. Most heartily do we wish 
Colonel Stewart and his able engineers all the success to which their 
unwearied care so justly entitles them. 





RAILWAYS IN LONDON. 


Tue railway scheme for 1864 must now soon be put into the 
shape of Parliamentary notices, and as the decisions of next session 
will probably settle the general plan of metropolitan railway com- 
munication, it is desirable that the public should be fully in possession 
of what passed before the Lords’ Committee of last session appointed 
to consider the whole subject. There are three objects to be kept 
in view. One is the substitution toa great extent of the railway 
for the omnibus and cab in the tatereal traffic of London. Mr. 
Thwaites, of the Metropolitan Board of Works, prouounces this “a 
great evil,” and says, when confronted with the use made of the 
Metropolitan Railway in this manuer, “the greater the facility of 
conveyance, the more you educate people in the habit of riding 
instead of walking.” But another witness, Mr. Brunlees, takes a 
different view, and observes that the metropolis may be regarded as 
a series of contiguous towns, requiriug facility of intercourse with 
one another. Colonel Yolland, of the Board of Trade has “ a strong 
opinion,” that it is necessary for the relief of the streets that some 
arrangement should be made by which passengers may go from one 
part of the town to another by railway. “I ama great advocate,” 
he says, * for railways coming into London.” The committee have 
reported that additional railway communication is needed in the 
densely-populated part of the metropolis. The city surveyor main- 
tains that it will come to this, that there will bs trains running 
north, south, east, and west within the metropolis every ten minutes, 
the lines communicating with each other, and requiring scarcely 


‘any change of carriage. The two other objects in view are the 


collection and distribution of traffic forthe long lines without itshaving 
to pass along so many of the streets, and the establishment of rail- 
way communication across London between the northern and the 
southern termini. The traffic in passengers going from north to 
south without stopping in London is very considerable, and many 
in crossing London lose their trains through the delay in the streets, 
No wonder the streets are obstructed. The manager of the Mid- 
land states that that railway company alone cirt through London to 
the southern stations about 100,000 tons of goods in the year, and 
that in a few years the quantity will probably have increased 
five or six-fold. The Great Northern spend £1,000 a week 
in cartage of goods (not coals) to their destination in London, 
or to the southern termini. The boldest scheme propounded 
to the committee was that of Mr. Fowler, the engineer of 
the Metropolitan Railway. He proposed that that railway should be 
extended from its present Paddington terminus to Nottiug-hill, and 
then turned southwards just beyond Kensington Gardens, and 
brought back into the City, passing in its way under a new wide 
street into Holborn, and finally forming a junction near the Fleet 
valley with the existing Metropolitan line. ‘The committee, adopt- 
ing substantially this project, propose what they style “an inner 
circuit of railway,” connecting all the principal railway termini, 
and comprising not only an extension of the Metropolitan Railway 
westward and southward, but also eastward; and they recommend 
also that an outer circle of railway be formed, intersecting the prin- 
cipal northern lines at a greater distance, but still within the 
metropolitan district, and that every such system of internal railway 
communication be under one management. Earl Grey proposed a 
novel arrangement, namely, that as the Metropolitan Railway 
Company are already in possession of a route which must form a 
very considerable part of any system of railways in London, that 
company should be invited to — a plan for its extension upon 
the understanding that, if it should prove satisfact li t 
would refuse to entertain competing proposals from any other 
quarter; that, in fact, a concession of the exclusive right of pro- 
posing bills next session for the district between the existing line 
of the Metropolitan and an extension line passing round by 
Kensington to the river, should be offered to that company, and that 
the shares in the new lines to be thus devised should be disposed 
of by public competition, and half of all profits over eight per cent. 
to be paid over to the Metropolitan Board of Works towards the 
expense of public works. But the committee negatived Earl Grey's 
resolutions. It is thought doubtful whether all the objects in 
view can be served by the same line. It is the interest of the 
company to give a preference to the short traffic. Mr. 
Fowler himself says that the local traffic on the Metropolitan would 
be inconsistent with its being used largely for the purposes of 
the long lines, or at all events for — of the long lines 
coming on at the end of it; but he holds that it might 
be made of great service in collecting and distributing traffic 
for all the railways, and its traffic might bo increased at least 
threefold without difficulty. Mr. Hawkshaw holds that all the 
great railways will find it necessary to bring their stations nearer 
to the centre of London,and Colonel Yolland considers that the 
extension of many of the existing lines into the metropolis would be 
advantageous to the public. he committee, however, resolved 
that, with the exception of the Great Eastern, it is not desirable to 
bring the main stations of any of the principal long lines further 
inte London, but that one or more calloegs should: be made for 
carrying passengers from different parts of London to the main 
stations, such new lines not to be in the hands of any one of the 
great companies, but placed under such ent as to insure 
equal advantages to all. Among the projects laid before the com- 
mittee was one by Mr. Bazalgette for a railway under the Thames 
embankment and new street to the Mansion-house, communicating 
with the Cannon-street terminus and extending to the North- 
London terminus in Liverpool-street ; but Mr. Haywood points to 
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the line already constructing between the City and Charing-cross. 
Mr. Bidder states that if the Great Eastern non come to Finsbury- 
circus he should have proposed a continuation to uare on 
png Laer nsehne x Bye yp be A = 
one stationary ving a continuous orm, 
carriages to stop every quarter of a mile, and access to the 

te, be ‘gives Ey teraeuias ‘et penay, Gams, ponte in 
where they like 


and out where Mea Another Fox 
has the high sanction of Colonel Yolland—a line from Euston- 
road to Charing-cross, giving t communication between 
the South Eastern line and the northern lines; the northern 
lines might then find room about Leicester-square for stations, 
where they night make up auxiliary trains to be —_ to the 
main trains in Buston-roed. The committee say nothing of this 
project, but recommend that there be a line on the eastern side of 
the metropolis connecting the railways north and south of the 
Thames—meaning, apparently, either a high level line across the 
Thames, or a line through the Thames tunnel, notwithstanding the 
difficulty of the gradients. They consider that the heavy goods 
traffic can, as a general rule, be most conveniently eattied fon the 
northern railways to the southern by lines not passing through the 
central portions of the metropolis. There is such a way by Ken- 
sington ; but the manager of the Midland states that after his com- 
= have brought coals to London from Derbyshire and Notting- 
mshire for about 6s. a ton, a demand of 2s, ia made for passage 
over the lines to Kensington-basin, which practically has the effect 
of stopping the traffic, and yom he} part towards keeping up the 
rice of coals in the south of England. Mr. Forbes, of the Chatham 
ne, states that it costs 5s. or 6s. a ton to get goods through London. 
It is estimated that new lines in London will cost on an average 
£600,000 eo mile. The construction of the one mile from Nine 
Elms to Waterloo-road cost £1,000,000, and Mr. Scott can scarcely 
say that the traffic over that one mile could have paid for so great 
an expenditure ; but, looking to the whole of the South-Western, it 
has to be said that it could never have been what is is now but for 
that extension, and in reality, therefore, it spent that money to a 
very good purpose, both for itself and the public, 





Tue Feperat Ocean Inoncuap Dictator.—This splendid Monitor is 
pene withall possible despatch, at Delamater [ron works, foot of 
Vest Thirteenth-street, She approaches nearer to the ideat of Mr. 
Ericsson's impregnable ironclads than any other vessel afloat. Her 
geueral dimensions are, length, 320ft.; breadth of deam, 42ft,; and 
50ft. depth of hold. The ram extends 30ft. The propeller is the 
largest in the world in one cast, being 214ft. in diameter; her 
armour, also, is the heaviest of any vessel afloat, being 13in. thick 
of solid iron in plates and bars against a white oak back 3ft. 9in. 
thick. The turret will be 16}in. thick in two courses, each course 
4in. thick, between which are segments of iron. The courses are 
united independently of each other, so that when struck by a pro- 
jectile they will not be driven through, as has been the case with 
some of the Monitors in the Charleston fight. Her armament will 
consist of two smooth bore Ericsson guns, using 80 lb. of powder to 
a shot, and throwing a shell of 460 lb. weight. The ventilation is 
obtained by means of a revolving fan, drawing tho air from the deck, 
and circulating it throughout the vessel in greater or less quantity. 
Her form is one ada for fast sailing, and it is expected that she 
will make twenty miles or eighteen knots an hour, as she has two 
immense cylinders of 100in. in diameter.—New York r. 

Greek Fire.—A number of experiments with Greek fire has been 
recently made by Mr. Short, the inventor, in presence of several 
officers of rank, with a view of contradicting the impression that 
the shells containing the fire exploded prematurely. The gun was 
placed in position on the beach, and pointed seaward. ‘en tin 
tubes, each of which is three inches in length and three-fourths of 
an inch in diameter, and filled with the material composing the 
Greek fire, were then dropped in a conical shell and filled round 
with powder. The first shell thrown exploded prematurely, in con- 
sequence, it is said, of a defect in the fuse, The shells subsequently 
fired had white lead placed round the fuse cap, and, with perhaps 
one or two exceptions, fully accomplished all that had been claimed 
for them. A dozen shells were fired, nine of which exploded at a 
distance of 1,200 yards. ‘l'o show the powerful effect of the Greek fire 
a number of tubes were lighted and submerged in water, where they 
were allowed to remain until nearly burned, and then taken out, but 
the bright blue flame was not extinguished, Other tubes were 
lighted and completely buried in moist sand, which was closely 
packed, but this also failed to quench the fire. The tubes burn for 
about a minute anda half. When first ignited the fire issues from 
one end of the tube with u flerce, rushing sound, not unlike that 
which accompanies the flight of a rocket, and extends the distance 
of a yard, but it soon sinks down to a dazzling blue flame of about 
two inches in length, losing its uliarity of sound, and thus 
continues to burn to the end. An ignited tube in « basin of water 
gives the latter the appearance of boiling. It emits a heavy sul- 
phurous smoke in large quantities.—Charleston correspondence of 
the New York Times. 

Tue Hypro-Oxyeen on Drummonp Licat.—This was called 
“ Drummond light” from having been used by Captain Drammond 
when making the ordnance surveys. It is produced by the on 
of the hydrogen and oxygeu gases on lime, and gives so ta 
light that Captain Dr was enabled to take bearings of alti- 
tudes at from sixty to ninety miles distant. It was co 
desirable that such a light should be brought into practical use, and 
particularly so for light-houses ; but the difficulties to be overcome 
were many, and have caused much expense and time in experiment- 
ing on them. The insuperable desideratum was that the light 
should be continuous, or able to be burnt for many consecutive 
hours without any intermission. Then the production of pure 
hydrogen and oxygen gases in sufficient quantities nted 
difficulties, nor was the highly inflammable nature of a mixture of 
these gases to be overlooked. A lamp was at length produced by 
Mr. Prosser, with its necessary apparatus, which, he asserted, - 
sessed all these requirements; but this fact was much doubted, 
and particularly as to the possibility of burning it for the number of 
hours required ;° viz., from twelve to fifteen, with equal intensity, 
and without intermission. To test this, the Trinity Board con- 
sented that the light should be tried at the South Foreland 
Lighthouse, under the inspection of their officers ; but, of course, at 
so important a station it was allowed only to be in the 
apparatus of the oil lamp, so that, in case of failure, the oil lamp 
might be immediately rep! which could be done in a few 
minutes. The nee apparatus of the oil lamp was out of focus for 
the lime lamp; however, the principal point to be decided was as 
to the continuous light. It was, therefore, submitted to this ordeal ; 
it could not be shown in any other manner. The lime light was 
burnt for twelve weeks, during September, October, and November, 
1861. At the end of that time the following certificates speak as to 
its success. First, from the principal ligh iT to state 
that the patent lime light lamp has been burning in this lighthouse 
twelve weeks, from suuset to sunrise; during this period it has been 
carefully noticed by me and the other lighthouse keepers, and we have 
foundthe lightto be steady, continuous, and brilliant, and it has burnt 
without any defect or intermission.” Second, from the captains of 
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BURTON’S BEARINGS AND BUSHES OF AXLES 
AND SHAFTS. 

Tuts invention of improvements in the bearings and bushes of 
axles and shafts, is by J. W. Burton, of Leeds. 

The bearing or part on or against which the axle or shaft works 
is composed cf glass or other similar hard and smooth material or 
composition, and the flanges or ends or outer parts are com of 
brass or other suitable metal or alloy, and there is inserted between 
the said bearing and the flanges or ends pieces of wood, papier 
maché, felt, india-rubber, cloth, or other similar non-metallic and 
partially elastic substance or material. The several parts are united 
as required by means of countersunk bolts, or in any other con- 
venient manner. By this combination of materials there is pro- 
vided a hard and smooth bearing of a more permanent character 
than those in ordivary use, resting at each end against a kind of 
cushion of partially elastic material. 


FicC.t. 
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6 Fig. 1 is aside ‘elevation of a plummerjblock or bearing for a 
shaft or axle; and Fig. 2 is a transvere section of the same. A is 
the bearing or part on or against which the shaft or axle works, and 
is composed of glass or other similar hard and smooth material or 
composition; B, B, are the flanges or ends, composed of brass or 
other suitable metal or alloy, which form the outer part or casing of 
the bearing A. Between the parts A and B are inserted pieces of 
wood, papier mache, felt, india-rubber, cloth, or other similar non- 
metallic and partially elastic substance or material C, shown by 
dotted lines in Fig. 1. The parts are shown as connected together 
by means of countersunk bolts. D is an ordinary oil cup. it will 
thus be seen that by means of the above described combination a 
shaft or axle inserted in the plummer block in the usual manner 
would be provided with a hard and smooth bearing of a permanent 
character at A, resting against a kind of cushion of partially elastic 
material C, enclosed by the metal flanges or casing B. 








DUGDALE’S THROTTLE VALVES. 


Tus invention of “Improvements in throttle valves” is by 
Anthony Dugdale, of the Rue de Courcelles, Paris, and relates to an 
improved mode of mounting and actuating them. As now practised 
the throttle valve is worked direct from the governor, a rod from 
which is connected to a lever or arm on the spindle of the throttle 
valve. 

This arrangement is open to objection, inasmuch as it causes the 
spindle to wear loose in its bearings in consequence of the continual 
friction to which it is subjected. 

In order to remedy this serious evil the improved valve is so 
arranged that the pin upon which it is mounted or turns shall be 
entirely independent of the actuating parts, and shall serve merely 
as a pivot for the valve to turn upon, the parts for transmitting the 
movement of the regulator being connected to one extremity of the 
body of the valve, and not as in the plan now in use connected to 
the valve shaft. 


i ae 





Figs. 1 and 2 are longitudinal sections of the’improved "arrange- 
ments taken through the middle of the steam pipe, provided with its 
throttle or regulating valve, which in these two figures is shown in 
the position in which it would be in order to completely close the 
steam pipe; Fig. 3 is an elevation or exterior view of the steam 
pipe, showing the parts for actuating the valve. 

In the improved arrangement of throttle valve the body A of the 
valve turns upon a pin B passing through its centre; the valve A is 
actuated by means of a link C connected toa forked arm D mounted 
upon the shaft E. Upon this shaft, but outside the pipe, is a lever F 
hinged at I to the actuating rod G. The lever F is provided with a 
movable weight H for the purpose of acting upon the valve. The 
illustrations show the manner in which the different parts are 
mounted in the steam pipe, and it will be seen that in this arrange- 
ment the _ B being placed in the middle of the thickness, and in 
the line of the smallest diameter of the body A of the valve, this pin 
must necessarily in all positions be subjected to about the same 
pressure, and allow the plate to turn freely as upon a hinge or two 
pivots. Instead of the connecting rod or link C and arm D for 
transmitting the movement of the shaft E to the valve toothed sectors 
or other equivalent mechanical arrangements may be employed. 





Ratway AMALGAMATION IN ITaty.—(From our Correspondent.)— 
Following the example which has been so successfully set in France, 
several of the leading Italian railway «. terprises propose to amal- 
gamate their undertakings. Thus a project for a convention has 
been prepared between the Roman, Central Tuscany, Leghorn, and 
Marenness companies, which would form a Mediterranean network 
of some magnitude. 

APPRENTICES AT SHEERNESS.—Admiralty instructions have been 
received by the authorities of Sheerness Dockyard to the effect that 
new regulations will shortly be issued regarding the examination 
of candidates for engineer apprentices. The age of admission of 
boys to the factory department is to be from fifteen to sixteen years, 
instead of from thirteen years nine mouths to fifteen years, as at 
present. No more candidates are to be placed on the list who arenot 
of an age within the new limitations, and those whose names have 
been put down must wait until they are of a proper age. 





BENTLEY AND BOOTH’S LOOMS. 


Tus invention, by Messrs. Bentley and Booth, of Pilkington, 
Lancashire, consists in an improved treading motion for moving the 
healds or heddles up and down for the formation of the shed. 

In the improved treading motion each heald is attached to a jack 
or lever above and below inthe usual way, but they give motion to 
the jacks and healds in the following manner:—Each of the jacks 
at the opposite end to where it is attached to the beald is connected 
by a cord or wire to a T-shaped lever, working on stationary shaft 
or stud, and to each lever is jointed three other levers, one at the 
middle, and one at each end. ‘fo the middle lever is fixed a bracket 
acted upon by a pattern chain, and the ends of the bracket, and also 
the end of the middle lever are in contact with the other two 
levers, so that when the middle lever rises up and down according 
to the pattern chain it shall act upon the other two levers and raise 
them up and down in order to bring one orthe other in contact with a 
slide. When the top lever is acted upon by the slide it gives one 
movement to the heald,and when the bottom lever is acted upon 
the other movement is given to the heald, and the healds are brought 
back to close the shed by studs or rods fixed to the slide. 

Fig. 1 is an end view of part of a loom having the improved tread- 
ing motion attached to it. Fig. 2a back view of the motion only, 
Fig. 3 a detached view of one of the T-levers with the two other 
levers connected to it and the slide for working them ; and Figs. 4, 
5, and 6 are different views of the improvementsin the pattern chain. 

The T-levers to which the jacks are connected are shown at a; 
they work on the stationary shaft or stud 5, supported at the outside 
of one of the end frames of the loom. ‘To each T-l.ver are jointed | 
the three levers c, d, e, and to the middle lever d is fixed the bracket 
J; which is acted upon by the pattern chaing and raises the lever 
according to the pattern. The ends of the bracket /, and the end of 

















the lever d, are in contact with the two levers c, e, so that when the 
middle lever moves up and down the two levers c, e, move with it. 
In bearings fixed to the end frame of the loom there is a slide h 
having attached to it abarianda movable bark. To the slide is 
jointed one end of the connecting rod J, the other end of which is 
jointed to the lever m working ona fixed studn At the top of 
this lever there is a slot, in which works a crank pin p, fixed in a 
crank or wheel q attached to the crank shaft which, as it revolves 
moves the lever m and slide A to and fro. The pattern chain g is 
put in motion from the crank shaft by the toothed gearing r. The 
bar iisso placed on the slide A that in its forward movement it 
shall come in contact with the end of the upper lever c, when the 
levers are in their lowest position in consequence of not being 
acted upon by the pattern chain, and the end of the movable bar & 
rests on a bracket s, Figs, 1 and 2, in such a position that the bar in 
its forward movement shall come in contact with the end of the 
lower lever e, when the levers are raised to their highest position by 
the pattern chain, at which time the lever c is above the bar i, and 
when one lever is acted upon the other lever is free from its corre- 
sponding bar ; thus when the levers are not acted upon by the chain, 
and the slide moves forward, the bar 7 presses against the end of the 
top lever c,,and gives the lever a horizontal movement so as to 
depress the end ¢ of the T-lever, and when the levers are acted upon 
by the pattern chain the bar & presses against tue end of the lower 
lever e, and gives the lever a horizontal motion so as to raise the 
end of the T-lever, which up-and-down motion of the arms ¢ of the 
T-levers give corresponding movements to the jacks and healds, and 
formsthe shed. To theslide h, are fixed rods u, which press against 
the T-levers when the slide is making its backward movement, and 
thereby place the arms ¢ in the horizontal position for closing the 
shed ; at this time the pattern chain is changing, and the lever e is 
below the movable bar &, which rises when the lever is raised, but 
falls and rests upon the bracket s when the slide has reached its 
backward position, and thus the bar & offers no obstruction to the 
lever e when it rises, but is prepared to act upon it by the forward 
movement of the slide when it is required to do so. 

By these arrangement the T-levers, jack, and healds require but 
little power to give them motion and ie work with great ease and 
steadiness. 

In Figs. 4, 5, and 6, are represented the improvements connected 
with the pattern chain. The risers are shown at v, the bars to 
which they are fitted at w and the links for holding the bars together 
at z. The bars w, have any required number of notches or recesses 
y, and each riser has a square hole z, so that the risers can be 
over the bar and placed in the required notches, and afterwards 
held fast by one or more rods a'. The links x have a square hole, 
and are passed over the ends of the bars and held to them by the 
rods a'. By these means the risers can be changed with great 
facility and expedition. 





NEW CITY TRAFFIC REGULATIONS. 

On Wednesday the magistrates of the city of London, with the 
Lord Mayor at their head, at a meeting at Guildhall, were engaged 
in considering a code of bye-laws for the future regulation of 
the traffic within their jurisdiction, under the provisions of the Act 
of Parliament of last session, which applies exclusively to the City, 
and which was passed at the express instance of the Court of 
Common Council. The Act empowers the Court of Aldermen to 





make from time to time such regulations for facilitating the traffic as 


subjects. First, they may prescribe the routes to be followed, an 
the particular streets, or parts of streets, to be used by omuibuses, 
cabs, and vans; secondly, the height and width to which the heavier 
vehicles, for the conveyance of merchandise, using the streets of the 
City between nine in the morning and six in the evening may be 
laden ; and, thirdly, the period of the day or night during which 
carts and wagons, wholly or partially laden with timber, metal, and 
the like, may be allowed to pass, or be prohibited from passing. It 
is but due to the Aldermen to state that, alive to the pressing neces- 
sity of the matter, they have, with creditable alacrity, assumed the 
functions which the Act devolves upon them, having at their very 
first meeting after its passing taken steps for putting it in force. 
This was the more incumbent upon them, inasmuch as fully two 
months must, according to the statute, elapse before any bye-laws 
they might propound could come into practical operation, for such 
bye-laws are not to take effect until, first, one month after their 
approval by one of her Majesty’s principal Secretaries of State, and, 
again, until another month shall have followed a public notification 
of the intention to apply for that approval. Originally, the Court of 
Aldermen empowered a committee of their body to devise a code of 
regulations, with the assistance of the law officers of the corporation, 
and this they had under their consideration and eventually adopted 
on Wednesday. 

Of this document we now presentasummary. The firstand principal 
regulation makes it obligatory upon the driver of every omnibus and 
cab going eastwards through St. Paul’s-churchyard, the destination 
of which is London-bridge or any place beyond the bridge, to pass 
along Cannon-street, and to take the same route in making the 
reverse journey. The effect of this rule will be greatly to relieve the 
traffic ot Cheapside, and the narrow gorge of the Poultry. Again, 


| between nine in the morning and six in the evening no one is to 


drive a vehicle through the streets so heavily laden as to require 
more than four horses to draw it, nor laden with merchandise to a 
greater height than 16ft. from the ground, or a greater width than 
7ft., or the breadth between the outsides of the wheels of which 
shall be greater than 7ft., except a vehicle of such breadth shall have 
been in use before the 28th of July last. Between six in the morn- 
ing and ten at night, the conducting of any kind of locomotive 
propelled by steam, except a steam fire. engine actually going to orre- 
turning from a fire, is strictly prohibited; as is also the driving, 
between nine in the morning and six in the evening, of any cart or 
wagon wholly or partially laden with timber or any other material 
exceeding 25ft. in leugth, or 8ft. Gin. in breadth. No coals, beer, 
wine, or other liquid in casks, conveyed in carts, wagons, or vans, 
will be allowed to be delivered in twenty-four of the principal streets 
of the City between nine in the morning and five in the evening, 
viz., Gracechurch-street, Bishopsgate-street-within, ‘I’hreadneedle- 
street, Cornhill, Lombard-street, Leadenhall-street, Fenchurch-street, 
Tower-street, Eastcheap, Cannon-street, King William-street, Upper 
or Lower Thames-street, Fleet-street, Ludgate-bill, Ludgate-street, 
Newgate-street, Cheapside, the Poultry, Gresham-street, Princes- 
street, Lothbury, Throgmorton-street, or Old Broad-street. The 
sale of vegetables, fruit, fish, or other articles carried upon any truck 
or vehicle, is prohibited between nine in the morning and six in the 
evening in the same streets, and on London and Blackfriars bridges. 
Every wagon, van, and the like is to be placed with its side parallel 
with the foot pavement when being loaded or unloaded, or stopped 
for any other prrpose. Upwards of seventy principal places are 
indicated at which in the whole eighty-eight shoeblacks may ply 
their calling. At by far the greater number of places one shoeblack 
will be stationed, and in many two; but at the Royal Exchange, by 
the Duke’s statue, there will be six, and in front of the General 
Post-office, St. Martin's-le-Grand, four. The Commissioner of the 
City Police is empowered, for the public convenience, to alter or 
increase the standings or the number of shoeblacks, so that the 
number of standing places does not exceed 150, and the number of 
shoeblacks 300 in the whole. ‘These are the principal regulations; 
but there are others prohibiting the obstruction of streets and footways 
by persons with various enumerated articles for sale, or by goods or 
merchandise during removal, so as to binder or incommode a free 
passage. By the Act each of the bye-laws, when sanctioned by the 
Secretary of State, may be enforced by penalties not exceeding 4Us. 
for each offence, with the alternative of a term of imprisonment. 

A power is conferred by the Act which the Aldermen have not 
exercised—namely, to regulate the mode of distinguishing hackney 
cabs when empty and when actually plying for hire. It says little 
for the acumen of the new City Solicitor, who was mainly charged 
with preparing the Bill, and as Deputy Remembrancer, with 
additional pay, watching its progress through Par'iament, that, 
while taking the little shoeblacks under his especial protection, a 
clause was not inserted empowering the Court of Aldermen to recog- 
nise the corps of Commissionaires, a useful and meritorious body of 
meu with a distinct organisation and with many guurantees for 
tidelity and good behaviour. In the City especially they are sub- 
jected daily to many inconveniences and annoyances. Worthless 
and desreputable men in some cases copy their distinctive dress, with 
just so little variation as to prove their own cunning and deceive 
casual observers. ‘l'hese people kang about the Bank of Eugland, 
the Stock Exchange, and all the principal mercantile quarters of 
the City, and, sailing under false colours, often filch the emoluments 
which would otherwise fall to the share of the real Commissiovaires 
and of private messengers of good repute. The City Solicitor has 
taken power, in the regulations under consideration for the Commis- 
sioner of Police to discountenance and drive away unaccredited 
shoeblacks, but none to prevent people obstructing the thoroughfares 
who can only earn a living by assuming the good character of others 
and whose dress they adopt as a test of respectability. Possibly the 
Court of Aldermen may yet find a mode of remedying the omission 
of their servant. We are sure, if they have the power, they do not 
lack the will; but, failing them, the Commissionaires may still find 
a friend in Sir George Grey, the Home Secretary, whohas the power 
of altering and approving. 





Tue Unirep States Anmoury.—The United States Armoury, at 
Springfield, Massachusetts, is the largest, best appointed, and alto- 
gether the most productive establishment for the manufacture of 


smal] arms in the world,—those belonging to the Austrian Govern- 


ment at Vienna, and to the British at Entield, being greatly inferior 
both in size and appointments; while the quality of the guns manu- 
factured here is very superior to that at either of those importan 

establishments. Indeed, the Springfield rifled musket is justly 


regarded as the most perfect arm of its kind which has ever been 


produced. To attain this desirable point of excellence bas required 
the skill and perseverance of the best mechanical minds which this 


country—always prolific in inventive genius—has produced during 
a period of more than half a century. 
estimate the value of these works during the existence of the present 


It would be impossible to 


rebellion ; but some idea may be formed of their usefulness from the 
fact that 25,000 rifled muskets of the most approved pattern are 


manufactured at this establishment every month, and the number 


will soon be increased to 30,000. There are at the present time 
175,000 of these muskets in the arsenal, awaiting the orders of the 
War Department, and the works are daily turning out enough toarm 


an entire regiment. When the rebels firel upon Fort Sumter, the 
armoury was making about 1,000 muskets per month, and three 


months afterwards the increase amounted only to 3,000, so little 
preparation had been made by the Govennment of Mr. Buchanan to 
meet the great struggle which Southern demagogues were precipita- 
ting upon us. Indeed, the number of muskets manufactured during 
the last year of his administration was less by several thousand than 
these works turned out during the year 1815, while during this 


same period, the residents of streets leading to the railway station 


witnessed the extraordinary spectacle of a daily procession of wa- 
gons laden with boxes of Government arms on their way to Southern 


arsenals! ‘Twenty-six hundred workmen are now constantly em- 


ployed—the establishment being run day and night—aud none but 
the most expert and industrious artisaus are to be found among 


they may think necessary, and these are to apply to three principal ! them.—TZhe Atlantic Monthly. 
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DATICHY’S STEAM 
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Tuis invention is by J. P. F. Datichy, of Margaret-street, and it 
consists in utilising the steam after it has produced its effect in 
the cylinders of steam engines, by passing it into and through 
condensing apparatus, consisting of tubes surrounded by water 
alone, air alone, or by air and water, the air being forced in by a 
fan or blast, and the water, when water is used, being allowed to 
trickle down the outside of the tubes in a case surrounding the 
same, which water rises, overflows, and, entering a double casing, 
escapes therefrom, and is returned to the supply cistern. It ap- 
pears to be a re-invention of Watt's steam engine, and it was 
extensively commended, two years ago, by some of our contempo- 
raries, as a “Steam Regenerator,” which it is not. The steam 
being more or less condensed, is forced by suitable pumps into the 
boiler directly or through a coil in or round the casing of the boiler, 
whereby it becomes heated before entering the boiler. The con- 
densers consists of jacketed cylinders, containing within them 
another casing, in which are tubes, into which tubes the waste steam 
from the cylinders is made to enter. 

Fig. 1 is an ellevation, Fig. 2 a plan, Fig. 3 a section through the 
line c, d, of Fig. 2, and Fig. 4 a section through the line a, b, of 
Fig. «, of a condensing apparatus and parts connected therewith, 
constructed according to the “invention.” 

H is a chamber in which the condensation of the waste steam is 
effected ; A is a pipe leading the waste steam into the chamber H ; 
V, Fig. 3, is a fan for forcing in air, and T the fan pipe; T', Fig. 1, 
pipe for the introduction of water ; ‘T", reservoir forair and water; 
t, t,t, are tubes through which the air and water descend into a re- 
ceiver G; p isa perforated plate separating the tubes 7, ¢, ¢, and 
through which the air and water re-ascend into other tubes ?’, ¢', é', 
encasing the tubes ¢, ¢. t,and which lead the air and water into an 
outlet caseor chamber B, Fig. 3; F is a pipe for the escape of the air, 
and f a pipe for the passing off of the water; K is a chamber pro- 
tecting the bottom of the chamber H from contact with the external 
air; P is a suction pump for the condensed steam, and m the suction 
pipe of the same; n, force pipe of the pump P; L, atmospheric 
column; P!, pump for forcing the steam into the boiler ; O, suction 

ipe on the column 1; O!, pipe through which the condensed steam 
1s forced into the boiler ; a, shaft for the transmission of motion ; 
8, frame supporting the apparatus ; d, emptying cock of the re- 
ceiver G of the tubes ¢, t,t, and ¢', 1. @, and of the case B; D, 
“as plug of the chamber H. 

"he action is as follows :—The steam from the cylinders of the 
engine enters the chamber H through the pipe A, and becomes par- 
tially cond d by i diate contact with the tubes #!, ¢', ¢’, which 
are kept cool by a current of a mixture of air and water, or air alone, 
or water alone. The air is forcedin by the fan V through the pipe 
T, and the water enters by the pipe T'. 
mixed in the reservoir ‘I'', and pass therefrom together into and 
through the small tubes ¢,¢, t, into the receiver G, and re-ascend 
through the perforated plate p, into the tubes @, ¢', @, from 
which they pass into the case B, which has twoescape pipes F, and /, 
(Fig. 3); the air passes off by the pipe F, and the water by the 
pipe f, into a reservoir provided for the purpose, and is returned 
to the supply cistern. ‘he condensed steam is drawn from the 
chamber H by the pump P through the pipe m, and is forced 
through the pipe n and column L, while, at the same time, the 
P! draws it through the pipe O into the pipe O', which 
leads it to the boiler; this pipe O' is coiled or of serpentine form, 
and it is preferred to place it, in stationary and marine engines, in 
front or behind the furnace, and in locomotive engines in the smoke 
box, by which means the water or condensed steam b reheated 
before entering the boiler. The arrangement of tubular condenser 
is like that of tne American steam fire-engine boiler. 
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ENGINES. 


New Guxsoats.—A notification has been received at Chatham 
dockyard that the ey | have decided on constructing a squad- 
ron of iron gunboats, to take the place of those wooden gunboats 
which have been sent round from the Medway to Deptford dockyard 
for the purpose of being broken up. The new gunboats are to 
be constructed on an entirely new system, from plans proposed to 
the Admiralty by Mr. Reed, the chief constructor of the navy. They 
will be armour-plated, and will be driven by twin screw propellers, 
each boat being adapted to carry two heavy Armstrong guns. The 
design of the proposed gunboats is at present being worked out at 
the Admiralty, and as soon as the plans have been finally adopted 
the construction of the proposed squadron will be at once com- 
menced. 

Tue Derence.—The iron-builtscrew steam ship Defence, 16, Capt. 
Augustus Pillimore, one of the Channel squadron, was placed ou 
Thursday in No. 1 dock in Keyham steam-yard. Her repairs are 
very unimportant, and will therefore be completed in a few days. 
When in Portsmouth she received in April or May last a coating of 
Peacock and Buchan’s composition, which appears to have had the 
effect of retarding, if not of preventing, the growth of seaweed and 
the presence of shellfish on the ship’s bottom, As in most similar 
cases, light grass about six inches long has appeared on the water 
line, but it did not extend below the deeploadline. Alltheother parts 
are remarkablyclean, excepting some isolated tufts of grass abouthalf 
aninch in length. Thereis noappearanceof corrosionany where. She 
will now receive another coating of the same composition. During 
her recent cruise the Defence has given great satisfaction. Her 
speed is slower than that of wooden ships, but above the average 
rate of iron-plated ships. The utmost rolling extends to 15 deg., 
which is very unusual; the average ranges being from 15 deg. to 
20 deg. The Defence is supplied with two bilge pieces on each side 
of the keel, which are intended to counteract any propensity to roll. 
Her bowsprit (standing) is of iron, and there is a proposal to 
replace it by a sliding bowsprit. The Hector, 34, has one of that 
description. It seems absurd that a ship like the Defence, built for 
a ram, should have ever been fitted with a standing iron bow- 
sprit, which must be in the way if ever there should be an 
effort made to use her for the purpose of running down, 
besides which it might be convenient to reduce the weight 
forward occasionally, which cannot be done with a fixed bow- 
sprit. The forward weights in the Warrior have been great] 
reduced since she was first fitted. The Defence is supplied wit: 
two pairs of davits forward, by which the anchors can be catted 
further aft when necessary. ‘The comparative lightness of her 
armament conduces much to the good qualities of the ship when at 
sea. She has sixteen 68 and 100-pounders, two 32-pounders, and four 
small guns. Her engines are of 600-horse power, and during the 
late trip, when under steam only, as much as 10°8 knots per hour 
have been made, Under steam and canvass she has, during a heavy 
squall, run for a few minutes at the rate of 15 knots. She is pecu- 
liarly rigged, having a standing lower topsail yard, parrelled to the 
cap, above which is a Cunningham's patent topsail. The Resistance 
is said to be the only other ship in the navy similarly rigged. The 
mode is found very advantageous in working the ship, being much 
lighter for the crew. On the deck of the Defence there are two very 
heavy launches, either of which can carry a fieldpiece. These 
launches, rowel by seamen, with artillerymen forward, and marines 
aft, have been frequently exercised during the cruise. The field- 
pieces consist of a 25 der and 12-pounder Armstrong, and a 24- 

under and 6-pounder brass gun. Counting her 60 marines, she 
a on board nearly 200 men capable of using small arms in military 
order. The Defence is a vessel of 3,720 tons, and has 15 vertical 
water-tight compartments. 











Taarric Returns.—The traffic wr of railways in the United 
Ki m amounted, for the week ending the.10th.of October, on 
11,028 miles, to £618,620, and for the co nding week of last 
year, on 10,578 miles, to £596,860, showing an Cone of 450 miles, 
and of £21,760 in the receipts. ‘The gross receipts on the following 
fifteen railways amounted, in the aggregate,.on 7,790 miles, to 
£494,086, and for the corresponding week of 1862, on 7,596 miles, to 
£481,140, showing an increase of 194 miles, and £12,946 in the re- 
ceipts. The increase on the Caledonian amounted to £708; on the 
Great Northern to £2,626; on the Great Southern and Western to 
£382; on the Lancashire and Yorkshire to £2,024; on the London 
and North-Western to £4,297 ; on the London and South-Western 
to £93; on the Manchester, Sheffield, and Lincolnshire to £1,972; 
on the Midland to £1,921; on the North British to £833; on the 
North-Eastern to £3,831; total, £18,687. But from this must be de- 
ducted £233, the decrease on the Great Eastern ; £1,020 on the Great 
Western; £2,549 on the London, Brighton, and South Coast; and 
£1,939 on the South-Eastern, together £5,741, leaving the increase 
as above, £12,946. The goods and mineral traffic on those lines 
amounted to £263,273, and for the corresponding week of 1862 to 
£241,229, showing an increase of £22,044. The receipts for passen- 
gers, parcels, &c., amounted to £230,813, against £239,911, showing 
a decrease of €9,098, the comparison being witb an International Ex- 
hibition week of last year. The traffic receipts on 63 other lines 
amounted, on 3,238 miles, to £124,534, and for the corresponding 
week of last year, on 2,982 miles, to £115,720, showing an increase 
of 256 miles, and of £8,814 in the receipts. ‘I'he total receipts of the 
past week show a decrease of £19,996, as compared with those of 
the preceding week, ending the 3rd inst. 


Foreign anv Corontat Jorrinas.—The last idea of Paris is a plan 
in alto-relievo of the whole of Europe, not in maps or models, but 
actually raised out of the ground. A garden is to be set aside for 
the modeller, who, taking Mont Blanc 15ft. high as his point de 
départ, is to raise in just proportion around it the rest of the moun- 
tains of Europe, pour the seas into their proper places, and intersect 
the whole with roads, canals, railways, and telegraphs. A steam 
engine is to act the part of moon, and regulate the tides. It will 
be a geographical garden, where “he who runs may read,” when 
it is accomplished.— According to New York papers that port will 
soon be defended by 800 pieces of the heaviest ordnance.—It is 
stated that, before the coming spring, Russia will have a fleet of 
twelve heavily-armed iron-clad gunboats in the Black Sea. The 
plates will be made of iron from the mines at Taganrog. ‘T'he con- 
struction of these formidable craft has been curried on under the 
special directions of the Grand Duke Constantine, as Grand Admiral 
of the Empire; and, it is argued, in reply to objectious which have 
been urged, that the building of these gunboats will not be in viola- 
tion of the Treaty of Paris, as there is nothing contained in it pro- 
hibiting the construction of vessels of this class.—The Russian 
Government has lately given orders for the building of 200 iron-clad 
gunboats, on a new model, especially intended for the defence ot 
Cronstadt. In order that they may be ready as soon as possible, their 
construction has been confined to six different dockyards :—35 are to 
be built at the Octu yard, on the right bank of the Neva, at St. 
Petersburg; 20 at the New Admiralty; 40 at the Isle cf Galleys, 
near the mouth of the Neva; 60 at Cronstadt; 25 at Abo; and 20 
at Bjornbord. Each boat is to carry only one gun of very large 
calibre, placed in the centre of the deck. The Admiralty some time 
since offered a prize for the best method of protecting this gun, and 
a lieutenant of the Russian navy has invented a system which is 
considered by the Russians far superior to anything that has been 
tried in England or America.— Voss's Gazette, of Berlin, states that 
it is in contemplation, during the present autumn, to strengthen and 
add to the fortifications of Erfurth, and to transform that town, as 
well as Neisse, into fortified places of the first class. The establish- 
ment of a large intrencbed cap at Erfurth has also been decided on ; 
and in all the Prussian fortresses such changes will be made as are 
rendered necessary by the improvements which have taken place in 
artillery. Those worke, in consequence of the expense with which 
they will be attended, can only be executed succe-sively, beginning 
by Erfurth, and afterwards proceeding with Madgeburg, Minden, 
and Stattin. 

Tue Nortu-Easrern Ramway 1n 1861 anv 1862.—The number of 
locomotives possessed by the company at the clo-e of last year was 
487; of passenger carriages, 931 ; and other vehicles attached to 
passenger trains, 361; of wagons of all kinds used in the convey- 
ance of minerals, live stock, and general merchandise, 27,420; and 
of other carriages and trucks, 418; making in all a total of 29,612. 
The sums paid away in interest and dividends dwing the two years 
were as follows :—1%61. Dividends on ordinary stock, £558,575; on 
preference shares, £196,459; on debenture stock, £4.371; interest 
on debentures, £262,224; total, £1,021,632. 1862. Dividends on 
ordinary stock, £567,053; on preference shares, £241), 88; on deben- 
turestock, £5,800; interest on debentures, £285,5 »2; total, £1,099,1293, 
The two years would thus appear, according to my careful caleyla— 
tions, to have been attended with the following results tu the spare 
and debenture holders :— 

Profits Realised. 


ear, Profits Distributed. 
1861 .. oo £1,0090,017 oe os «41 021,632 
1862 .. oe os 1,UGB.001 .o oe 1,09.°,128 








Total’. +» £2,267,108 £2,120,755 
Here again, as in the case of the Caledonian, a considerable dis- 
crepancy appears between the profits approximately realised during 
the two years, and the amount actually distributed ; but this | imagine 
is to be attributed to the absence from the items recepitulated under 
the head of working expenses of all steamboat, canal, and harbour 
charges, directors’ allowances, salaries, income-tax, &c., although, 
on the other hand, credit was not given for the dividends received 


| on the £128,157 which the company had invested in other uuder- 


takings. ‘The fact is, the enterprise is so vast, and its affairs pre- 
sent such multifarious ramifications, that it is impossible, at any 
rate with the information at present afforded, to state the exace 
definitive profits of the company. I think, however, that a good 
deal of light has, nevertheless, been thrown upon the position of the 
concern; and the fact that in various ways aud among various 
classes of investers, the profits distributed in 1861 and 182 
amourted to £2,120,755 will probably excite surprise as well as 
admiration, remembering, as we must, that the result was achieved 
in the midst of all the commercial stagnation avd uneasiness 
occasioned by the American war. The North may indeed be proud 
of the North Eastern. If I should have another opportunity of 
reviewing its position in a year or two hence, | shall have 
to present it to the reader with the additional prestige which 
it has acquired from the amalgamation concluded in 1863 
with the Stockton and Darlington. The labours and operations 
of the company during 1860, 1861, and 1802 were, Lowever, 
immense; it may almost be said, gigantic. Thus, the rough 
traffic receipts of the three years were £6,189,955, earned by the 
running of 794,374 trains a distance of 2,691,590 miles! ‘These 
trains conveyed 26,229,998 passengers (exclusive of periodical 
ticket holders), 20,885,318 tons of coals, coke, and minerals, and 
7,106,820 tons of general merchandise! These are statistics with a 
vengeance, and show great power and resources, not only iu the 
mammoth company, but also, as a matter of course, in the district 
which it accommodates, and to the material wealth of which it must 
have made a very great addition. The enterprise—au analysis of 
which has pretty well filled up my allotted space, so that 1 have no 
time to speak now of the Newcastle and Carlisle (so far as 1860 and 
1861 are concerned), and of the Stockton and Darlington, will con- 
tinue to make progress, for the North has not yet attained to its 
ultimate standard of population or to its final industrial develop- 
ment. The board of administration has become a power of uo 
ordinary calibre; but it is to be hoped, nevertheless, that it will still 
pay due to public opinion, and that it will always recognise 
the fact that the interests which it controls, and those of the 
northern counties generally, are identical, and that, if the former 
are to be adv: latter must be respected.—Special Corre- 
spondence of the Newcastle icle. 
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R. M. Cunstm, in the Ohair. 
STEAM FIRE ENGINES. 


By W. Roserts. 
(Concluded from page 224.) 
I ru1vk we have now arrived at the time when the first American 
steam fire engine made its appearance This was a small 


among us. 

engine, made by Messrs. Lee and Larned, of New York. These 
gentlemen were among the foremost of steam fire engine builders in 
America, and came over with their little engine for the International 
Exhibition, and which was, I believe, first tried at the Lambeth 
ast 6 and the following account is taken from the report before 
referred to :— 


Sream Fire Hxewe Trias, Lee and Larned, Inventors and Manu- 

facturers, Novelty Ironworks, Brooklyn, New York. 
This engine, of a fight, elegant, and strong construction, is, with 
the exception of the boiler tubes (which are of wrought iron), 
composed of steel of the best brand. ‘The engine itself, which has 
neither water tank nor coal bunkers, weighs 1 ton 12cwt. The 
cylinders, which are 7in. in diameter, with an 8}-in. stroke, has a 
pair of light balance wheels, to carry it over the centres; the piston 
rod is 14in. in diameter, the crank shaft 14in. in bearing, the boiler 
4ft. high by 26in. outside diameter at steam chest. The engine, 
which is single reciprocating, works very smoothly indeed ; and, 
though running at the rate of 400 revolutions per minute (full 
power), scarcely any vibration is visible. The pump, which is fas- 
tened to the bottom of the cylinder, is Cary’s patent rotatory, very 
higbly finished ; the valve movement is obtained by means of a rock- 
shaft, actuated by an eccentric rod from the main shaft. The boiler 
(Lee and Larned’s — annular) has 125ft. of heating surface, and 
is supplied by a Giffard’s feed-water Injector; it has also a connec- 
tion with the main pump. The upper steam chest (double-rivetted 
j-in. sheet plates) has a flat top and bottom, resting on tubes 
jastened to the bottom of the same; these tubes encircle the whole 
of the interior of the boiler. The arrangement of the carriage 
springs (invented by J. K. Fisher, of New York) is very beautiful ; 
the centre of the load is directly over the hind axle, and the engine 
will stand any amount of jolting over rough roads, without any strain 
of the eagine proper. A tender, at will, is attached behind, tocarry 
the hose, coals, &c. At the trials of Feb. 4th and March 24th the 
following results were obtained :— 





Feb. 4th, 1862. h..m. Ib. 
Fire lighted at 9 .. se oo oo oc of of o 8 58 
Steam gauge moved .. .. «2 « oe - € 8 
Steam pressure at oo oF Wa Set oe Se 4 5 5 
Ditto ditto 40° ee ce oh vo EO 
Started pump at 40 tere en cee OD 
Steam pressure at a 00! ee en 40 ce: oe EC BO 
Ditto ditto oo 96 we os « ¢ we eS 
Ditto ditto co «0s se os 0G os ce 4 HE OS 
Ditto ditto oo ce so ge co cs oe 6 HR G&S 
Ditto ditto eo of +s 06 0c oo oo CO TD 
Ditto ditto 6s 60 he mw oe ow oe So 
Ditto ditto oo ce ce of of eof of & 18 185 
Ditto ditto eo ce ce co co co co & 15 140 


At this time it threw, through an inch nozzle, a stream of water to 
a vertical height of 135{t.; 4.30 p.m., working with a pressure of 
145 |b. to 150 1b. of steam to the square inch; it threw, through an 
inch nozzle, a stream 197ft. horizontally, and with 160 lb. to 170 lb. 
of steam, it threw an 1}-in. jet horizontally 194ft. Wind rather fresh, 
8.3.W. 

March 24th. Steam was raised from cold water 48 deg. Fah. 
3} minutes after lighting the fire. In 7} minutes from the time of 
lighting the engine was started slowly, with 5 Ib. pressure. In 
15} minutes it was working with a pressure of 145 Ib. to 150 Ib., 
throwing an 1}-in. jet 150ft. high (1Oft. over the chimney shaft), 
and afterwards two i-in. jets 120ft. high. It threw an inch jet 
horizontally 200ft. Its best single stream for distance is an inch 
jet, for quantity an 1}-in. jet; but for ordinary fire duty it ‘will 
throw, with good effect, two 1-in. streams, with au average number 
of 300 revolutions per minute. 

In April, 1862, Messrs. Shand and Mason supplied the Engine 
“ No. 10,” formerly described, to the London Fire Brigade, and this 
brings us up to the first competitive exhibition. Hitherto, Messrs. 
Shand and Mason had che whole run; but, by some means, Messrs. 
Merry weather had got permission to put their engine the “ Deluge” 
into the Exhibition, and I must say that the manner the authorities 
of the Exhibition behaved in the matter of fire engines was most 
disgraceful. Messrs. Shand and Mason and Messrs. Merryweather 
and Co.’s exhibitions commenced at the main entrance, and were 
continued all over the building, and the engines of all other makers 
were stowed away in a sort of lumber room at one corner of the 
building, under one of the towers. Even after the awards were 
made 1 repeatedly had letters to know where my engines were 
placed, as they could not be found. 

After the trials of hand engines, and when the “ Deluge ” was 
ready, the sub-committee decided to have the steamers tried; bat 
for reasons, I presume, best known to themselves, Messrs. Lee and 
Larned declined to have their engine tested or tried. I was in diffi- 
culties with the Benson boilerin my engine, and had not the London 
Fire Engine Establishment lent the Engine No. 10,and the one 
made by Shand and Mason, under their patent dated April 11th, 
1861, and supplied to the London Fire Engine Establishment in June, 
1862, Messrs. Merry weather and Sons would have walked over the 
course. As it was, a field day was got up: Messrs. Merryweather 
was first to get steam, but, unfortunately, the nut of their piston 
rod worked loose, and, for a time, disabled their engine; and, later 
in the day, they burst a pipe, which compelled them to withdraw 
from further trial. There can be no doubt that Messrs. Shand and 
Mason’s engine No. 10 worked the most comfortably, if I may use 
the expression, upon this trial. They were a considerable time 
longer getting steam; but, when it did start, it went off smoothly. 
Upon the other hand, Messrs. Merryweather’s engine bumped in a 
a very unpleasant manner, sometimes banging back and forward 
with sufficient force to break it up, and this, 1 believe, was the cause 
of its failure, and will, I fear, always be a source of weakness in 
this style of engine; for if, from any cause whatever, the main 
slide valve does not act, then there is very little to prevent the 
piston from flying to the end of its stroke with sufficient force to 
knock the end or cover off the cylinder. 

Shand’s small engine worked very well ; the most noticeable thing 
being the priming of the boiler, and sometimes, for fifteen or twenty 
minutes at a time, I could not tell where the water was. ‘This dia- 
gram, for the use of which I am indebted to Mr. C. B. King, will 
sufficiently illustrate this engine. I much regret that the lateness I 
received Messrs. Shand’s letter prevented me getting a diagram that 
would more clearly show the boiler. It is a double-cone, the water 
space being between the two and the fire inside ; the steam cylinders 
are single-acting, and placed over the pumps precisely as in the first 
float; the crank shaft is between them, but, instead of working in a 
slot, is connected to the pump piston, in the same manner as in the 
ry of 1858; the pumps are also single-acting, exactly as the first 

oat; and, like the hand engines, the engine, 1 am informed by the 
makers, had worked at 32 fires ian six months, the average time at 
each being two to three hours. 

I believe this engine, however, gave considerable trouble from 
breakages ; indeed, i think this might be expected, the cylinders 
being single acting, each piston has upon its down stroke to raise 
the piston, plunger rods , C, of the other set, the result being a 
rapid succession of cross strains upon the crank ; however, from its 
lightness it was found so handy that another upon the same general 
plan was ordered, and was supplied in February of the present 
year, and I have not heard any serious complaint of its working. 

As all the steam fire engines since made in London were tried at 
j= Crystal Palace in July, we will now proceed to review those 
trials. 

The jury, or perhaps, more properly, the sub-committee of 





Class 8 in the late Exhibition, feeling that the three engines ex- 
hibited, or rather tried in Hyde Park, did not fairly represent the 
skill of this country, a movement was set on foot to get a fund, and 
offer such prizes as would induce other makers to come forward 
with engines. 

A committee was formed consisting of the following noblemen 
and gentlemen :— 

Chairman, his Grace the Duke of Sutherland; Members, the Right 
Hon. the Earl of Caithness, Lord Richard Grosvenor, J. G. Appold, 
Esq., J. T. Bateman, Esq.. W. M. Brown, Esq., T. R. Crampton, 
Esq., W. M. Crossland, ., W. Fairbairn, Esq., T. Hawksley, 
5 J. E. McConnell, Esq., H. Maudslay, Esq., J. Mathews, Esq., 
J. Penn, Esq., J. Nasmyth, Esq., W. Smith, Esq., and Captain E. M. 
Shaw, Hon. Sec. 

A sum of — obtained, and the following prizes offered, 
viz., £250 for the best, and £100 for the second best engine in each 
class, the classes being two, those between 30 and 60 cwt., and 
those under 30 cwt. 

The chief points to which the committee directed their, or rather 
were to direct their attention, in addition to the consideration of 
cost and weight, were those relating to the general efficiency of the 
machines as fire engines; combining among other points of ex- 
cellence, rapidity of raising and generating steam; facility of draw- 
ing water; volume thrown; distance to which it can be projected 
with the least amount of loss; simplicity, accessibility and dura- 
bility of parts. 

Upon the faith of this, seven makers entered their names for ten 
engines as follow :— 

Merryweather and Sons, two; Shand, Mason, and Co., two ; 
Butt and Co. (American), two ; Easton and Amos, one (American 
——' Nicols (American), one, ‘* Manhattan ;’’ Gray and Son, one 
and W. Roberts, one. 

As two of these engines were old acquaintances, I will take them 
in the order of seniority. 

First, the ‘* Torrent,” constructed upon Merryweather, Son, and 
Field’s patent, and as the description given in Mr. Hodges’ report is 
far more intelligible than that in the report of the committee, I 
prefer to give it verbatim. I do this the more readily, because I 
know that all these descriptions were furnished by the makers 
themselves. 


Tuz Torrent, Merryweather and Son, and E. Field, C.E.,inventors 
and mauufacturers, 63, Long-acre, London. 

A light and most compact engine, easily drawn by one horse, or 
rapidly by a pair of horses. The boiler, which is of steel, contains 
a quantity of vertical tubes, by which a large heating surface is 
secured, and steam can be raised rapidly, and well sustained. By 
removing the hand-hole covers access is gained to the interior for 
cleaning out, &c. It is well felted, and lagged with sheet iron, and 
has the requisite gauge cocks, gauge glass, pressure gauge, safety 
valve, &c.; it is fed either by a Giffard’s Injector, or from the main 
pump. The steam cylinder is 64in. diameter, with a 12in. stroke; 
there is no fly wheel, the movement of the slide valve being 
effected in a very simple manner, so that either a slow or a fast 
speed may be obtained, as there are no dead points. All the work- 
ing parts are of the strongest form and kind, and are not subjected 
to any transverse strain; the piston rodis solid throughout. 

The pump is double-activg, of 4}in. diameter, with a stroke of 
12in., the piston being moved direct by the steam piston ; the water 
passages and valves are large and easy of access, and are placed 
beneath the pump cylinder, there is a simple method of supplying 
oil to the piston, so that it lubricates itself at each stroke. 

The whole is mounted on a strong wrought iron frame, pivoted 
over the fore carriage, and its total weight, made up for running, 
with hose, coals, water, &c., is 1 ton 18 cwt. 

This engine was considerably reduced in weight, to bring it 
within the 30 cwt.; even the coal bunkers and foot plate were 
taken off, rendering it for all practical purposes useless as a steam 
fire engine; yet still it was over weight, being 30 cwt. 1 qr. 12Ib., 
but it was allowed to work in the small class. We will speak of 
its performance presently. 

The next engine of our acquaintance was the one made by 
Messrs. Easton and Amos, froin designs by Messrs. Lee, and was, 
therefore, to all intents and purposes, an American engine. It was 
called the “ Sabrina,” but was formerly known as the “ Annihilator,” 
under which name it appeared at Lambeth. At this time its weight 
was 3 tons 2} cwt., but for the trial at the Crystal Palace was cut 
down to 2 tons 18 cwt. 4 qr. 12 Ib. 

Having been referred to Mr. Hodges’ book for a description of it, 
by Messrs. Easton and Amos, I will again borrow from those pages, 
but must ask you to clearly understand that I do not endorse all 
there stated. I consider the arrangements for working the slide 
valves of this engine—also those of Messrs. Merryweather and 
Sons—too complicated: there are toc many working parts, very 
costly to make, and will, I have no doubt, be found very costly to 
keep in repair. In this style of valve motion it is absolutely 
necessary to arrange for cushioning, and altogetber appears to me 
improving backwards, going towards the tappet motion. In this 
opinion I am strengthened by the fact that Messrs. Lee, who have, 
perhaps, as much experience in steam fire engines or quick working 
engines, adopted the eccentric for working the slide valves of the 
two engines they imported for the competition. 

Diagram No. will assist me to explain the arrangement of levers 
for working the slide valve of the “ Annihilator.” 


Tue AnntniLaTor.—Wellington Lee, of Brooklyn, New York, and 
London, inventor: Easton, Amos, and Sons, the Grove, South- 
wark, London, manufacturers. 

The principal points in which this engine differs from others 
which have been already constructed and used in this country, com- 

rise :— 

Firstly.—A description of boiler of a novel and somewhat pecu- 
liar construction, having a central furnace surrounded by a shell or 
wall of vertical water tubes surmounted by a steam chamber or 
drum, which, in ordinary work, is filled with water to about one 
third of its height; from this chamber depends a flat water space, 
or “suspended slab,” the connection being made with the steam 
drum by means of a series of vertical tubes. Tbrough these last 
—_— a series of internal tubes, by which the products of com- 

ustion pass in an intensely heated state to the smoke box, exposing, 
by this means, an annular water space to the action of the heat. 

A series of short tubes pass, independently of these, through the 
suspended slab and the steam drum respectively, througb which the 
heated current also passes ; and the entire arrangemeut is so adapted 
as to present the greatest possible amount of heating surface obtain- 
able to the action of the fire. 

A series of tubes pass from the suspended slab to the water bottom 
into which the bottoms of the outer shells of tubes are secured, thus 
maintaining the complete circulation of the water throughout the 
boiler. 

‘The total amount of direct heating surface in the boiler is 228°5 
square feet ; and of fire-bar ditto, 4°58 square feet. 

Secondly.—In the construction of the boiler, gun metal and steel, 
in conjunction with the best Lowmoor iron, are alone employed, 
with a view of obtaining the two essentials of lightness and com- 
pactness, in addition to the rapid generation of steam. 

Thirdly.— The steatn cylinders are two in number, and are placed 
immediately forward of the boiler; their diameter is 9}in., the 
length of stroke 9}in., and they work directly on the pumps without 
the intervention of any crank or rotatory movement, and, conse- 
quently, any centre or dead point toturn. The piston rod of one 
cylinder, by means of a reducing lever, operates upon the slide 
valve of the other in such a manner that when one piston is at the 
end of its stroke, the other is at half stroke, and vice versd. This 
arrangement, while ensuring the correct action of the slides, for the 
admission and exhaustion of steam to the cylinders, is not of itself 
alone sufficient to insure the proper length of stroke, but to avoid 
the breaking of piston or cylinder cover, which might, perhaps, 
occur. T’o guard against this, two supplementary parts are provided, 
so arranged that the exhaust is imprisoned shortly before the termi- 
nation of the stroke, and the piston starts smoothly and evenly on its : 








return, and, however rapid be the the motion is as 
certain and even as in two cadets aoe oak cranks at right 
ay, 09 upon one shaft. 

ourthly —The pumps are two in number, each 5Jin. diameter ; 
but the plungers and seats may be changed in about twenty minutes 
for others of larger diameter, in case a greater quantity of water 
may be required. The length of stroke is 9}in., and, being 
double acting, a steady and continuous stream is obtained from 
them. Each pump has eight suction and eight delivery valves, of 
india-rubber working upon gun-metal guards, offering an effective 
water-way of 15 square inc’ in four valves), or very. nearly 
two-thirds area of the piston for the contents of one pump. 

The largeness of the valve-ways, combined with the peculiar stop 
at the end of each stroke, which is a main feature of the steam-valve 
motion, causes the almost instantaneous closing of the valves, and 
the pumps run free from concussion or vibration at any practicable 
velocity. The net area of the suction-opening is 16 square 
inches, and, having a continuous stream passing through it the hose 
remains steady and quiet when the pumps are running at their 
highest velocity : moreover, advantage is taken of the hollow spaces 
of the hand railing to connect them with the suction-valve chamber 
so as to form a suction air vessel. : 

All the suction and delivery valves are readily accessible by means 
of suitable hand holes, and are not easily choked. 

Lastly.—The i framing of the engine is of wrought iron through- 
out, forged entire. Fisher's busk springs, as offering the greatest 
elasticity and lightness, are employed, with relieving screws for 
locking them out of gear when working. The wheelsare of a con- 
struction embcdying great strength stiffness with lightness, and 
——— iron rings and dowels are used for securing the spokes to 

e hubs, 

The engine, besides a moderate quantity of coal, and several 
hundred feet of hose, carries the following staff :—One driver, two 
look-out men (one on each foot-plate), and three assistants, who 
ride upon the tocl chest (which, when in position, forms a foot- 
board behind), steadying themselves by the handrailing. 

The nett weight of the engine is 3 tons 24 cwt. 

We will now consider the engines that made their first appearance 
on the 1st of July, and I think it will be as well to take them as 
they appeared in the award of the committee :—First, the Suther- 
land, Merryweather, Son, and Field; and here I must express my 
regret I cannot give you the very flattering description, furnished 
me by Messrs. Merry weather, of this engine and its performances. 
I suppose I see it with other cyes, but will give you the best descrip- 
tion I can of it. The weight of the engine was 2 tons 18 cwt.; it 
has two steam cylinders 83in. diameter, with 24in. stroke, the two 
pumps being 6jin. diameter, also 24in. stroke. The boiler is 
similar to the “ ‘l’orrent’s,” and is described as being vertical, tubu- 
lous, circulating, shell of homogeneous metal, ,j;in. thick full, 
double rivetted; tube and top plate of Lowmoor iron, 1 yin. thick ; 
stays of bowling iron, lin. diameter; tnbes of solid drawn copper, 
height 60in., diameter 42in., and will contain from 30 to 90 gallons 
of water (a rather wide margin) when at work. 

The pumps are the same description as those in the “‘ Deluge’’ 
and the “ Torrent ;” bu: the valve arrangement must have received 
au immense amount of consideration. It is thus described in the 

Mechanics’ 4, ine of July the 10th:—“On the middle of each 
piston rod is keyed a boss, carrying a short arm projecting hori- 
zontally. Parallel to, and at a short distance from, each piston rod 
dre fixed in suitable bearings, so as to revolve froely on their axes, 
two twisted bars, or quick screws, having a pitch of one turn in 16in. 
At the ends of these twisted bars or screws, uext the steam cylinders, 
are cut two strong square-threaded screws, having one turn in Iin., 
on to which are fitted two gun metal nuts, which nuts are received 
by the forked ends of the weigh shaft levers for moving the slide 
valves. ‘l'o the short arms on the piston rods above-mentioned are 
attached two gun metal sliding pieces, which clasp and move freely 
on the twisted bars or screws, and, having the same motion as the 
piston rods, impart a slow, easy, reciprocating, rotating motion to 
the twisted bars, causing the gun metal nuts and weigh shaft 
levers to be brought backward and forward with a slow, easy 
motion, thus moving the slide valves into the required position, 
viz., that of closing steam and exhaust ports shortly before the end 
of the stroke, thus preventing the possibility of striking the ends of 
the cylinders. It will be seen that by this arrangement each 
cylinder cuts off its own steam and exhaust, and is entirely inde- 
pendent of the other for forming the cushion required to stop the 
momentum of the piston ; thus each piston brings itself to rest; but 
when at half-stroke, by means of a connection between the weigh 
bridge levers, gives steam to No. 2 cylinder, the piston of which 
brings itself to rest, and liberates No. 1 piston, and so on alter- 
nately.” 

Tous the words of one of our advertising watch makers, this 
looks very like the perfection of mechanism, but I anticipate it 
will be found rather too much so for rough work. I can bear witness 
that it does bring the pistons to rest most effectually at the end of 
the stroke, and very nearly so in the middle, giving anything but the 
easy motion claimed for it. I also observed that when it was work- 
ing at Lambeth on Thursday last, that every time this check occurred 
the water pressure fell from 10 1b. to 15 lb. per inch, an irregularity 
I never before saw with a double cylinder engine. 

At the trials on the first of July, this engine was second to get 
steam to 100 1b. per inch, and show water, but was first into the 
hood, and, barring being occasionally short of steam, worked very 
well during the day, but nearly came to grief by cracking the end 
of the pumps. However, this was repaired in the course of the 
night, the engine being taken off the ground, a thing that [ consider 
the committee ought not to have allowed on any consideration. The 





| engines should have remained upon the ground, and if incapable of 


going through the whole of the trials should have been disqualified. 
I wish it to be clearly understood that I would not object to 
anything that could be done readily upon the grounds, but certainly 
the engines ought never to have left the grounds until the trials had 
ended. 

On the second day at the 18ft. lift, this engine being primed, or 
rather the pumps and suction pipes, fetched the water immediately, 
from the simple reason they had no distance to fetch it, and filled 
the tank in 1h. 24m. 55s., and against the water tower threw a 1§ 
jet 18vft. high, for a few seconds, and was awarded the first prize of 
£250). 

‘he next engine was by Shand, Mason, and Co., and is thus 
described :—The boiler, vertical tubular ; diameter at fire box, 42in.; 
diameter of barrell, 32in.; height, 60in.; iron and brass tubes. This 
is the most brief description Lever met with, but as we have a full 
description of the boiler of the small engine, which is identical in 
construction, but of smaller size, in the Mechanics’ Magazine, we will 
have that in due time. 

The boiler of the large engine, by the same firm, is almost pre- 
cisely the same, in every respect but size, as that we have just 
described, the number of tubes being 328, lin. in diameter outside, 
and 14in. long, divided into four groups, in order to permit free 
circulation. ‘I'he top plate of the smoke-box is strengthened by 
eight tubular stays, Itin. in diameter inside, which suspend it from 
the boiler, being screwed into the smoke-box plate, and stopped by 
suitable screwed caps at the other end outside the shell. These 
stays act as additional heating surface, although there is no current 
through them. There are no very remarkable features presented 
by the engines or pumps, the dimensions of which we have already 

iven. 
The weight of this engine was 2 tons 17 cwt. 121b., and had two 
steam cylinders of 8}in. with 9in. stroke, and water cylinders of 
7in. diameter, also 9in. stroke, and appears to be just two of the 
engines used in No. 10 (formerly described) placed side by side. — 

This engine was third to get steam to 100 1b., the time being 
11 min. 45 sec., instead of 10 min. 51 sec., as stated in the report; 
the water in this boiler was very unsteady, as might be expected 
from the closeness of the tubes, about din. apart. . 

The engine plunged a good deal when working quickly, but the 
jet thrown was = d 

Upon the second day’s trial, there was considerable difficulty to 
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fetch the water at the 18ft. lift, the pumps had to be primed re- 
peatedly, they not having a foot valve in the suction pipe, the 
water ran away before the rose could be got into the water, but 
= they did get to yok they went on very steadily. At the 


the tower this engine threw a very steady 
stream, the jet beings fin. bi m some cause did not long con- 
tinue working. I feel boun say, that I believe the cause was 


that the committee had that was a, and Mr. Shand 
a wn his fire; 
but there were some gentlemen there who had taken a very active 
part in assisting one competitor in particular, and who wanted more 
show, and so some of the engines were kept to work after Mr. 
Shand had left. Messrs. Shand, Mason, and Co. obtained the 
second prize of £100. 
The next engine mentioned in the awards was the one I had the 
honour to exhibit, but which I did not intend to work in this class. 
The boiler of this engine is 30in. diameter and 20in. high, and con- 
tains 248 fin. tubes, screwed at each end so that each tube is a stay. 
The fire box is 24in. deep and is composed of 1-in. tubes, the lower 
ends being screwed into a water ring, and every alternate tube goes 
straight up into the lower tube plate, every other tube bends off 
when about 3in. from the tube plate, and is carried towards the centre 
of the tube plate when are screwed into places left for them. 
The feed water, passes first into the ring at bottom, and then rising 
through the tubes ae into hd boiler in ware places, conse- 
quently, @ certain _is up among the tubes, the steam is 
2 in thh same © , and pinieg ak prevented. 

- eylinder b Tin. diameter and 13in, stroke, and has a 
common slide valve worked by an eccentric. The pumpis one of my 
patent pumps ; mies plain cylinder 9}in. diameter, there is an axis 
working centre in stuffing boxes: upon this axis is a 
cross head, in the top and bottom of the cylinder are buckets exactly 
alike; these are con to the cross head by forked rods and links, 
also dupli of each other ; u one end of the axis there is a 
lever, and on the other’a kind of bell crank. Two rods connect the 
ends of these levers to the cross head of the engine ; right under the 


slide jacket ig.a shaft running in suitable bearings and having the 


eccentric n them; upon one end of the shaft is a small fly- 
wheel, ‘ha ‘pas icone of the arms'to sefve as a crank; this is 
connected the short arm of the bell crank lever. It 


will readily be ‘seen by this that as the piston works up and down 
the buckets’ in the: pumps advance to and recede from each other, 
aa? col t flow of water, not checked to that extent that it 
must in &ll pumps where it hag to be stopped and turned into 
another channel; it will also be seen that a rotary motion would be 
given to the eccentric shaft. 

The stroke of the buckets of this pumpis 34in. each; it will, there- 
fore, be seen that the water pistons or buckets travel at one-fourth 
the s of the piston, also that all the parts of the machine are 
readily got at. 

This engine was first to get steam to 100 Ib. and throw water, but 
from its position being placed to windward of all the others and its 
o_o it was of course beaten in quantity but not in steady 
working. 

At the 18ft. lift it fetched the water immediately without priming, 
although we afterwards found a piece of canvas near half a yard 
square in the pump, and in the first hour's working it threw exactl 
the same quantity of water into the water temple that Shand and Co.'s 
lai ge engine did, viz., 20in.; but shortly after this the head of a 
rivet came off, and caused us to work easy for fear of breaking down 
altogether. At the trial at the tower (this rivet still being out of the 
— we threw a jet quite as high as any engine when working 
steadily, after the first spurt the jet being jin. 

Throughout the whole of thé trials this engine worked steadily, 
there seas searcely any, oscillation, no priming, very little variation 
in either steam or water presente, ead taking power into considera- 
tion contrasts very favourably with the prize engines; thus in tle 
first trial the “ Sutherland,” with steam cylinders more than fivo 
and a-balf times my capacity, and water cylinders six and three 
quarter times the oppacity of my pump, it took 9 min. 42sec. to do the 
work that it took 20 min. 24 sec. to do with mine. The steam pres- 
sure at starting being the same, viz., 10) lb. per inch, or, in other 
words, they did. two and-one-quarter times the work with five and a- 
half times the power.» Again, if we take Shand, Mason, and Co.’s 
engine, we find ite stedm cylinders are more than twice the capacity 
of mine, and the water cylinders three and a-quarter times mine, and 
yet it takes him 12 min. 19 sec. to fill his tank, or one-fourth longer 
than he should do itin according to the timetaken by my engine, and 
this, too, when from his position he had the benefit of all the spray 
from the other engines. 

Again, if we take the third trial, which was, in fact, the principal 
trial, we find that Merryweather’s engine delivered 16,086 gallons 
in 1 h, 24 min. 55 sec., or say 189 gallons per minute with an average 
steam pressure of 91 Jb., and water pressure of 89 lb., and my engine 
delivered in the first hour before the rivet gave way, 5,560 gallons, or 
92 per minute, just half its more bulky competitor, and this with an 
average pressure of 75 lb. both steam and water, and if we take the 
whole two hours it brings us exactly the same as the first trial, viz., 
two and a-quarter times the work for five and a-half times the power; 
and as Shand’s engine only delivered the same quantity in the first 
hour and not one-third more in the two hours, { think I have said 
enough to prove that the best engine did not obtain either the first 
cr second prize, aud if we had taken trial at the water tower the 
case would not be altered. 

Having previously described the “‘Annihilator,” alias the “Sabrina,” 
it is only to say that it was fourth to get steam and did 


necessary 
very good work at the low lift, but could not accomplish the 18ft. 
lift, an : lly withdrawn, the most noticeable point being that 
during t | it’ did work the average water pressure was only 


41 lb. to 98 1b. steam. 
We now Goine to'an engine called the “ Victoria,” built by the 
Amoskeag Company, ‘of America, and? imported by Messrs. Lee, but 
entered under of Batt and Co. I very much regret not 
being able to give’ full particulars of either of the American 
engines. Mr. Lee told me he would get me drawings of them if he 
could in time, but I have not received them. This engine had a very 
light appearance, having just sufficient framing to carry the boiler 
and engine upon wheels; there was a seat for the driver and 
room on the foot plate for two or three men, but no hose box. Tbe fore 
carriage would not lock to above 35 to 40in.—a very serious objection to 
an engine intended for a place like London, with narrow streets; this 
engine had a vertical tubular boiler, with submerged smoke-box, 
made of iron and steel; diameter, 363in.; height, 65in.; height of 
fire-box, 20in.; number of tubes, 313: diameter outside, Itin.; 
distance between sheets of submerged smoke-box, 4tin; 
length of submerged smoke-pipe, 16in. The arrangemert of the 
engine is similar to Shand and Co.’s No. 10, except that it is ver- 
tical instead of horizontal. The steam cylinder is 10}in. diameter, 
and the pumps 6in., with a stroke of 12in. The crank shaft is in a 
ine with the centre of the frame, and the fly-wheel works across ; 
this.causes a. very large amount of oscillation, and will, I expect, be 
fouad very destructive, in consequence of the very rapid working of 
the machine, ‘Chis engine was seventeen minutes raising steam to 
100 lb., but when it did get to work it made up for it by tilling the 
tank in 6 min. 48 sec. Upon the third trial this engine fetched the 
water immediately, but after worl:ing some little time got uneasy 
and fitful, and finally knocked the cylinder cover off. This was 
hastily, but not effectually, repaired in the night, and 1 do not 
consider it fair to refer to its performance at the water tower. 

There was one other engine of which great expectations were 
formed—the “ Manhattan,” No. 8. This was sent over by the New 
York Fire Company, and was the crack engine there. This engine 
had the same fault in the locking carriage as the last, and in guing 
to the place of trial capsized, seriously injuring one man. 1t was 
tried upon the second day, and considered fit for work by those in 
charge. It certainly threw a very good jet, but upon trying it the 
next day at the high lif: and long range it soon became evident 
that it was unable to do it, and finally came to grief by bursting the 
boss of the “ey -¥ -wheel. ‘i‘his engine was repaired, and 
afterwards tried at hadwell entrance of the London Docks, 








but totally failed to maintain its reputation. 





There was one other engine entered for this class, one made by 
Gray and Sons, of Limehouse. This had a rotating boiler, but was 
not got to work, . 

e now come to the small class engines. Strictly s ng there 
were none under 30 cwt. The “Torrent,” as 1 before observed, 
had its coal lockers and foot-plate taken off, besides other altera- 
tions. Shand, Mason, and Co.'s engine had no hose reel, although 
fitted < Nae. and Messrs. Lee’s some small parings to bring it 


to weig 

The steam cylinder of Messrs. Shand, Mason, and Co.’s =~ 
was 7in., with an 8-in. stroke; the pump was of the com! 
bucket and plunger, the plunger being hollow. The crank shaft 
was placed fore and aft, and the fly-wheel athwartships, the con- 
necting working in the hollow plunger. In the report the diameter 
of water cylinder is given as 9in., but the diameter of plunger is not 
stated. The bucket has six and the foot-plate seven india-rubber 
disc valves, 2?in. diameter. The boiler is thus described in the 
Mechanics’ Magazine, July 10, page 448 :— 

“The upper part of the boiler is cylindrical, of Bowling ‘ best 
best’ iron, one-fourth of an inch thick, welded, 2ft. lin. in 
diameter outside, and about 2ft.6in. high. The upper part, turned 
to a round flange, is bolted to a suitable plate, through which the 
up-take, 8in. in diameter, passes. The lower part has a Bowling 
2hin. angle iron ring civetted round it, The fire box shell is 
conical, 2ft. lin. in diameter at the small end, which is fitted with a 

recisely similar anglo iron ring, and 2ft. L0in. in diameter at the 
arger, outside, giving a diameter of circular — of 2ft. 7}in. 
Both rings are accurately turned and faced in a 2, 80 as to make 
a perfectly steam-tight joint, by the aid of a little red lead, when 
bolted together. The inside fire box is of iron of the same thick- 
ness, the top, which forms the tube plate, excepted, this last being 
also of iron, but }in. thick. The vertical tubes are 195 in number, 
lin. in diameter outside, 12in. long, and No. 19 wire gauge thick, 
fitted without ferrules, by simply drifting. They are spaced only 
one-fourth of an inch asunder, and deliver the products of combus- 
tion into a smoke box about 5in. deep, quite covered with water. 
From the centre of this smoke-box rises the up-take, surmounted by 
a handsome brass-topped stack, 2ft. 9in. high. The distance from 
the grate bars to the tube plate is 2{t., the height of the boiler over 
all about 4ft. 6in., the bottom clearing the groundabout l5in. By 
unscrewing the bolts which connect the angle irons, and those 
which unite the upper flange with the top plate, the entire cylinder 
shell can be removed, permitting access to every portion of the 
interior of the boiler tubes, smoke box, &c., an advantage of the last 
importance. A space of some 4in., however, unavoidably remains 
between the boiler shell and the outer tubes, because the shell could 
not be drawn over the smoke-box if its diameter were narrowed in 
order to approach the tubes. An unnecessary body of water would, 
of course, remain here, but for the following ingenious expedient :— 
A species of copper “ pocket "—we cannot think of a better name— 
descends nearly to the crown of the surface all round and between 
the shell and the outer tubes, displacing the water and supplying so 
much additional steam space, for the upper edges of this pocket are 
considerably above the water line—the boiler, in fact, carries steam 
below the water. Of course no pressure, except that due to the 
gravity of the liquid, is exerted on the sides of the pocket, which are 
traversed by the pipes leading to the gauges. The contrivance is 
extremely simple, and answers its purpose admirably. A copper 
ring, drilled with a multitude of holes, surrounds the up-take, and 
supplies the steam to the cylinder through a copper tube 1}in. 
diameter, fitted with expansion joints. The exhaust steam pipe is 
2}in. diameter, terminating in a variable exhaust, not easily 
described without drawings ; suffice it to say that the orifice can be 
enlarged or contracted, by means of a hand screw, being equivalent 
in area to a circle Jdin. in diameter when full open, and to one of 
jin. when shut. 

“The fire box is provided with two fire doors—one behind, and 
the other at an angle of 45 deg.—just in front of the hind wheel. 
A person standing on the foot plate behind can fire the boiler when 
proceeding through the streets, the 24ft. of suction which the 
machine carries ready screwed on being coiled round the engine out 
of the way. On reaching the fire this door is shut, and the front 
wheels locked round; the other door then b easily ible, 
a small coal bunker being hung from the front axle in a convenient 
position for the stoker. The weight of this engine as entered for 
the trial was 1 ton 9} cwt.” 

This engine got up steam to 100 Ib. in 11m. 86s., and filled the 
tank in 5m. 24s.; on the third trial steam was got up about ten 
o'clock, but the engine could not be got to work, first some shavin 
got into the pump and stopped, or rather prevented its working l 
wish the canvas had served me the same), then something else went 
wrong, and finally it was got ready té-start at 7 p.m., yet in the 
report the remark is “worked well throughout,;” the report 
also states that the average pressure of steam was :146 lb., and 
the water 80 lb., but certainly when I saw it at work the water did 
not exceed 60 1b. Now there must have been something very wrong 
here, 146 lb. of steam, and 60 1b. only of water. engine with 
the same size jet, the same length of hose, the same lift, in all things 
similar (except the wind which was blowing strong when my 
engine was tried, and a dead calm when Shand’s was tried), with 
75 lb. of steam, gave 75 lb. water. Lee and Co.'s “ Victoria,” with 
78 1b. steam, gave 78 lb. water, the “ Sutherland,” with 91 Ib. of steam, 
gave 89 lb. water, again nearly equal ; Shand’s large engine, 96 lb. 
steam, 62 lb. water (one third less); Easton and Amos, 98 lb. steam 
to 41 lb. water; this was worst of all; the “ Torrent” 86 lb, steam, 
and 45 lb. water, and the “ Alexandra” 801b. steam, 60 lb. water. 

During the trial the fire was from one to two feet above the top of 
the chimney, a state of things, I imagine, no boiler with tubes made 
of 19 guage irov, aud spanned a fourth of an itch apart, can long 
stand. The oscillation of this engine was also fearful. 

The “ Alexandra,” also made by the Amoskeag Company, and 
imported by Messrs. Lee, was in every way similar to the 
“ Victoria” but smaller, having a 7fin. steam, and 4}in. water 
cylinder, with a 9}in. stroke ; this engiue got steain in 11m. 55s. and 
filled the tank in 6m, 3s, and at the loug lift and range fetched the 
water directly, and worked on its allotted hour without stop, and 
obtained the second prize of £100. 

Having fully described the ** Torrent” (I think it might be termed 
the “ Lambeth Pet”), it is only necessary to say that it got steam to 
100 lb. per inch in 12m. 15s. and filled the tank in 9m. 15s.; at the 
third trial very great difficulty was found to fetch the water—in 
fact it was not until it bad been repeatedly primed that it succeeded, 
but after it did get to work it went on very steadily. 

Had time permitted I should have gove into an analysis of the 
various engines, but this I must decline for the present. 

With regard to the committee I feel bound to say I believe every 
member was actuated by the best motives, aud think they deservethe 
best thanks of society for the trouble they took in this matter, but they 
were uvfortuvately in the position of the man we read of who tried 
to please everybody, and so pleased nobody ; had they stuck to their 
rules, and carried them out to the letter, they would be just as well 
thought of. 

In bringing this matter before the Society I have carefully avoided 
anything like imputing motives, or of personalities, and I hope that 
all our friends who may take part in the discussion will bear in 
mind that personalities are not arguments; but I cannot conclade 
without expressing my belief that had the engines been subjected to 
the whole of the tests a very different result would have been 
obtained ; some of the engines were mere racers, never intended for, 
or at least capable of, covtinusus hard work; some would not carry 
scarcely any hose or gear—all points that should have been strictly 
iuquired into, but which appear to have been lost sight of. I have 
now only to express my regret that I could not more fully illustrate 
some of the engines tried; and, thanking you for your attention now, 
leave the matter in your han 








$ Twin Screw Sreamsuips.—Messrs. | , Of Millwall, have 





Dudgeon 
now on the stocksa twin screw steamship ,of 1,200 tous, which will 
be shortly launched for the Chinese trade. 
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TRIAL OF ARMOUR PLATES, STEEL GUNS, &c. 
AT 8T. PETERSBURG. 


On Wednesday, the 17th of October, N.S., further trials took 
place at St. Petersburg with the experimental 9-in. rifled cast steel 
gan. This gun is of solid cast steel, made by and throws a 
800 lb. shell or a 450 lb. solid shot. The results of previous 
experiments with this gun led the Russian Government to order 50 
of them, which are now in course of delivery. The 4 

j 7th inst,.were to ascertain 
to test the. apelity of armour plates 








we 
F 


different ranges, and then shells made by Kru 
4}-in. armour plates. The first shell, of 
22}in. long (two and a half diameters), 
diameter. Fired with 50 Ib. of powder at 700ft. distance, it passed 
through the plate, oak and backing, and broke into — 
pieces, although filled with sand only. The second and 
shells were also of Krupp’s steel, the same length, but with 
6}in. ends. These shells pierced plates, wood, &c., and also went to 
ieces, although only filled with sand. The fourth shell was madeby 
ir. Poteleff, of puddled steel, on Aboukoff's system, the same 
dimensions as the second and third, and went through iron, teak, &c., 
but was only bulged up from Qin. to 12in., and the end flattened; nota 
single crack being visible in the shell. The fifth shell, the same as the 
fourth, passed through iron, teak, and the second target, and went at 
least a mile beyond. The sixth and seventh shells were from Krupp, 
and were charged with powder ; they were quite flat-ended, and 9 
diameter. One e: in the the other in the wood. The 
eighth and ninth ls were of cast iron, and, although they passed 
through the plates, were of course focteurel. Evening prevented 
further trials, which will yet be made on the same plate. 

The results on the plate were highly satisfactory. In a space of 
4ft. Gin. X S3ft. Gin. eight holes were made without any crack of the 
slightest description ; and the marine officers present were highly 
satisfied, b they are obtaining 4,000 tons of plate from Messrs. 
John Brown and Co., for their different ships. 

The English Government would do well to note the pas the 
Russians are making in gunnery. Cast steel guns are decidedly 
before any yet produced in England of any other metal. The 9-in. 
gun of Krupp has been fired with 300 lb. shells and 50 1b of powder 
oe 70 times without om Aare ean aka © lene ox 9 
shortly be in a position to obtain in St. Peters a supply 
of cast steel guns, made from Russian iron, Ss on ‘Abou 
koff’s system, which is very near the same as Krupp’s. 

‘ 








Twin Screw Sutps’ Launcu.—The line-of-battle ship launch, 
which has been fitted by the steam factory department of Portsmouth 
Dockard with a pair of small engives, driving twofour-bladed screws, 
pravaryiee her eorest : m. ¥ —° Y pny ine in 

to! as 0! nots, and was found to possess the same 

wer of - Bos agndin r own centre that has been exhibited by 
arger vessels in recent trials of turn screws on the Thames. A mere 
complete trial of the boat’s capabilities will be made shortly. 

An Eoyprian Ramway.—The railway from Alexandria to Cairo, 
130 miles long, is admirably conducted. We were seven hours on 
the journey, including a stoppage of half an hour at Kafr el Aesh 
for lunch, and a very good one we heard and saw it was, though 
the handbook waeel us against it, and certainly the price (5s.) is 
dear. There are several railways branching from the chief line, 
thirty or forty miles in extent. For their construction the Sheakhs 
of the adjoining villages are required to find labourers for a mouth. 
No other pa given to the poor men than two cakes of bread a 
day. In a flat country like the Delta railways are laid down at a 
slight expense; and certainly they are increasing rapidly the pros- 

rity of the country. But the Pasha is blamed for not charging 
for mechandise, which would be less injured than it is when 
sent by water. The railway from Alexandria to Cairo pays very well 
since the Arabs have taken to travelling; and the third class, it is 
said, pays better than the first. I saw several carriages full 
of third-class passengers, and I think they must have been return- 
ing from their forced labour on other lines, they were so joyous. 
. » « + About half-way from Alexandria, across the Damietta 
branch of the Nile, is an admirable iron bridge, suspended on clus- 
tered stone columns, with the appropriate papyrus capital. The 
Pasha was so pleased with this work that he-gave the architect who 
superintended its execution £10,000, The railway is the propert 
of the Pasha, and it is said, when he uses it, he exercises the privi- 
lege of doing what he likes with his own—stopping it to lunch, 
sleep, or pray, or for any other purpose. As might have been 
expected, he was ran into once ‘by another train, and had a narrow 
escape.— Hoskins’ Winter in Foyt, ; 7 

Tue Weise Coan ann, Iron Taapes.—The Colliery Guardian 
states that in the Newport district the iron trade continues to show 
indications of increased vitality, and the masters are well off for 
orders ; in fact the specifications in hand at many of the works are 
sufficient to keep all hands going until the end of the quarter. The 
fact of the iron masters being so well placed for orders has imparted 
more firmness in quotations; buyers show but little indisposition to 
accede to makers’ terms. It was mentioned two or three weeks since 
that there was every probability of the Pontnewynydd forge being 
in operation again before long, and that a well-known capitalist was 
likely to be the purchaser. It is feared now that this expectation 
will not be realised, and that the long-looked for — of the 
works will not take place so soon as anticipated. ‘There is 
another rumonr circulated of late, that the Millwall Company are 
in treaty for the forge, but there is reason to think that this, like the 
previous report, will turn out a mere rumour. ‘I'here is no material 
change to report in the coal trade. ‘I'he men employed at the steam 
coal collieries of this county have not yet applied for a rise, but once 
the advance is ted in the Aberdare valley, there is no doubt that 
the colliers of this district oe to 1 meg ina = 
tion as regards wages. At Swansea, although no very extensive 
orders have been received by the various iron makers in this district 
during the past week or ten days, the trade continues active, 
prices fully sustained, A good deal of the iron now being made in 
the South Wales district finds its way into other parts of the country, 
and there are some persons, whose opinions are certainly entitled to 
much weight, who believe that t!.e present activity is scarcely legiti- 
mate, and will not be permanent, or in other words that the Wibee ts 
ment which has latterly taken place in the iron trade of W: » 
attributable in a great measure to the fact that the Staffordshire 
other works have not pas dpey so fully employed as usual, 7 
that when these latter works are again in full operation, the 
for Welsh iron will abate. While this may be partially trae itcanzot 
be denied that the exporting trade has latterly much increased, and 
within the last two or three weeks a good demand has set in from 
Russia which there is every probability of continuing if not ihereas- 
ing. Italy also continues to draw large supplies of Welgh iron, so 
that there is no reason to fear any falling off in the make, pie 4 
abatement in price for some time to come. It is singular to have 
report that the emigration of skilful and experienced workmen still 
continues, notwithstandiog the very disastrous which ate 
almost daily received from those who have p them and gone 
to the once United States of America. With respect to thecoul trade 
there is still a good consumptive demand, but unquestionably a very 
much larger trade could be done but for the continued soarcity of 
vessels. ‘The coal trade of Cardiff is suffering from a usions of 
a strike in consequence of the scarcity of labour, ned by com- 
tinued emigration. The average price of the best qualities of steam 
coal is 9s, 9d. to 10s. per ton, and the probabilities are that a further 
advance will shortly take place. In the iron trade the demand is 
increasing, but in consequence of the upward tendency of the 
markets, prices are almost nominal, masters being what reluc- 
tant to enter into speculative ape The p 
be quoted at £6 15s. to £7, and No. 1 cold blast pigs, 
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BOWER AND HOLLINSHEAD’S MANUFACTURE OF GAS. 
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Tas invention, by Messrs. Bower and Hollinshead, of St. Neot’s, 
consists in so constructing dry centre valves used for the transmis- 
sion of fluid, gaseous and liquid, through a series of four or more 
separate vessels in such a manner as to enable the gas or liquid to be 
conducted through any one, two, three, four, or more of such 
vessels, but more particularly the application of such valves to the 
changing of a current of gas in any direction, so as to cause it to 
pass through any desired number of a series of four or more puri- 
fiers: also, in combining with one or more of the various parts of 
apr .ratus required for the cooling, cleansing, and purifying of gas, 
erabracing such as are technically called the hydraulic main scrubber, 
washer, and purifiers, with a dry centre valve, or a dry centre valve 
and bye-pass valve or valves, so that the combination, in whatever 
form it may exist, shall enable, as desired, one, two, three, or more 
purifiers to be in operation at one time, with power also to pass or 
shut off the gas from any part which may be necessary. 

Fig. 1 is a front elevation of one form of the combined apparatus; 
Fig. 2 is a longitudinal vertical section taken through the centre ; 
and Fig. 3 is a sectional plan of the entire apparatus. 

A is the inlet pipe conveying the crude gas from the hydraulic 
main to the bye-pass valve B; C is the condenser, consisting of 
semi-circular or arched passages formed on the exterior of the appa- 
ratus, and supporting the lute; the gas is caused to pass through 
the whole of these passages in succession by means of suitable divi- 
sious D. E is the scrubber, which is divided into two equal parts 
by the tion F, the gas passing up on one side and down on the 
other side; G is the centre valve formed in a square box, which also 
contains the necessary passages H, I, for conducting the gas into and 
out of the purifiers; the arrangement of centre valve shown enables 
any three of the four purifiers K, K, to be in use at one time, the 
fourth being shut off for the renewal of the purifying material. L is 
the gearing on the centre valve for changing the position of the 
valve plug; M, M, are the lids of the purifiers and scrubber, N, N; 
ere plugs for admitting air within the vessels previous to the lids 
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being removed; O is the centre pipe of the bye-pass valve, whence | to the top plate of the shifting partition; F is the centre spindle 


the gas is conducted into and out of the condenser through the pas- 
sages P, P, and into and out of the scrubber through the pas- 
sages Q,Q. The bye-pass valve is so arranged that the gas may be 
conducted through the condenser C only, or through the scrubber 
only, before passing on to the centre change valve, or through both 
of them in succession; it is provided with gearing R on the top, for 
changing the ition of the valve. S is the cutlet frum the bye- 
pass valve; is the communication between the bye-pass and 
centre valves; U is a spreader or perforated pipe for distributing 
water over the coke in the scrubber; V, V, are the lutes or seals for 
the lids; W, W, are T-bars for supporting the sieves of the puri- 
fiers ; X is the outlet from the centre valve; Y is the syphon pipe 
from the condenser; and Z, Z, are the syphon pipes from tho 
scrubber to the syphon box a; 5 represents the pipe from the 
syphon box leading to the tar well. Fig. 1 is shown provided with 
a small travelling crane c, arranged to run along the outer ledge of 
the lute, so as to command any of the lids it is desired to remove. 

It will be seen that the apparatus consists of a condenser, coke 
scrubber, and four purifiers combined with a duplex bye-pass valve 
and centre valves, and connections to each. In the case of many 
small works, however, a bye-pass valve is unnecessary, and is there- 


fore omitted ; the apparatus in such cases consisting of a condenser, 


a wash vessel (which is formed in the inlet box, and through which 
the gas is passed after having traversed the condenser), two or more 
purifiers, and a centre valve with connections. The centre valve 
box is attached to the centre of the side of the purifiers. 

Fig. 4 is a vertical section of the improved centre change valve; 
Fig. 5 is a sectional plan; Fig. 6 is a plan of the lid and top gearing; 
Fig. 7 is a plan of the movable bottom plate of the plug; and Fig. 8 
is a plan of the plate for indicating the position of the valve and the 
direction of the current of gas. 

A is the inlet; Bis the plug; C, C, the top and bottom plate 
attached to the shifting partition D ; E is a hollow spindle attached 





attached to ¢the plug; Gis the stuffing-box; H and I area spur 
wheel and piniou, the wheel H being keyed on the hollow spindle E ; 
K, L, are pillars and cross-piece, to support the top gearing; M isa 
hollow screw for lifting the plug off its seat previous to its position 
being altered ; N is a band wheel keyed on to the lifting screw; O 
is a similar hand wheel keyed or pinned on to the centre spindle F ; 
P, Fig. 5, is the indicating plate; Q, a pointer fixed on the hand 
wheel N; Ris the lid; 8, the syphon-box; T,the outlet from the 
syphon-box; V, the first inlet to the purifiers; W, the outlet in the 
plug; and X, the outlet leading to the station meter or gasholder. 

When it is intended to work the whole fonr purifiers, the par- 
tition D is moved to the position shown by the dotted lines, by 
means of ahandle fixed on the spindle of the pinion I, the plug 
being first lifted slightly from its seat by the hand wheel O; but 
when it is required to shut off the gas from any one of the purifiers, 
the plug is slightly eased by the wheel O, and then turned round 
by the wheel N until the pointer Q is brought to the number of 
purifier on the indicating plate P, which it is desired to shut off ; 
the position of the partition D is then changed from the place shown 
in dotted lines to the other position shown in full lines, and the plug 
is tightened down again on to its seat by the wheel O, When the 
plug is being turned in changing its position, the partition Dis 
prevented from moving by means of a pin passing through both 
spindles. The plug B is made in two parts, the centre piece being 
made separate for the purpose of turning and fitting it, in order that 
the inner vertical edge of the partition D may move on it and be 
perfectly gas-tight. The external part of the plug is provided with 
the necessary fixed partitions, and is made to fit the centre piece to 
which it is pinned. In the plate forming the top of the plug a hole 
is formed of the size shown by the outer edges of the partition D in 
its two positions, and in the bottom plate two holes are formed 
corresponding with those in the movable botton plate, as shown in 
Fig. 7. 
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TO CORRESPONDENTS. 


Norice.—A SprxctaL Epition of THE ENGINEER is 
published for Foseicn CiRcuLATION. This edition, 
printed upon paper Jor the purpose, will 
pass through the foreign post offices at the charge of a 
BA 9 

hs BOs Sen Ra pee, 





B. B.— We shall beglad to have communication. 

W. V.—Apply to the Secretary of the Admiralty, Whitehall. 
Constant KEapsr.—M. Carré's address is 149, Rue Ménilmontant, 
Lamppa. — Burnell’s price-book, i 


by Messrs. 


Paris. 

will serve 

8. ~ Sounder’s mercha: tf ith ster. You should 
-—Any foun. sm nt can sup, wit. in ". ou shou 
obtain it directly from S: ld. ulated - 

©. H. P. (Gloucester).—See Tux ENGineer of July 24th last. Main and 
Brown, on the Marine Engine, published by Hel€;t, of Cheapside, will 
be-t serve you. 

A MECHANIC —You cannot obtain an order for inspection unless you have 
———' prone ht an action for infringement. The £50 stamp is payable at 

louse. 


M. P.—Spur wheels 8ft. Gin. in diameter could be driven at the rate of 160 re- 
volutions per minute, but your two shafts might, we think, be better con- 
nected by two pairs of bevel wheels. 

A SusBscaiper (Manchester).—Jt would require a search through the titles of 
2,60 patents, not yet fully ndexed, to inform you uh-ther a patent had 
been taken this year for braid machin-s. Besides, no specifications ef patents 
granted within the last siz months can yet be seen, and none of those dating 
sence the middle of March lost are im print. 

X. Y. Z.—The utmost adhesion of a smooth wrought iron tyre upon a clean dry 
rail is nearly three-eighths of the weight. Practically, however, not more 
than one-sixth can be counted upon. Upon a macadamised road the adhe- 
sion is upwards of one-fourth of the weight. Traction engines should give 

one indicated horse-power for each 4 cwt. of their weight. 

J. H. P.—There are no very positive rules for counterweighting lecomotive 
engines. All of the revolving parts should, of course, be in exact balance, 
and it is usual to provide counterweights in the wheels, to compensate for 
about one-half or five-eighths of the reciprocating weight. To balance the 
whole of the reciprocating parts not only causes unsteadiness at some par- 
ticular rates of speed, but it causes a very irregular wear of the tyres. 





Steam HamMers.—Mr, Cowen, of Greenwich, sends us a letter in reply 
to that of Messrs, Glen and Ross, which appeared in our lest. He encloses 
& copy of Messrs. Glen and Ross’ letter to him, dated February 27th, 1862, 
thanking him for his tracing, and asking for a clearer working drawing, at 
the same time saying that they intended to use his self-acting gear. Messrs. 
Glen and Ross may have acted upon the idea contained in Mr. Cowen's 
drawing, but we think there can be no doubt that they have greatly im- 
proved upon it, and as the contrivance was not patented, and as they pub- 
lish it as makers rather than as inventors, we do not think that Mr, Cowen 
can complain. It would be more than he could well expect that a manu- 
facturer should, in his publications, formally acknowledge the fact that 
some detail, which he had:much improved, had grown out of a particular 
suggestion presented to him long before in a different shape.—Eb. E. 





THE ENGINEER can be had, by order, from any newsugent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence annum 
twill be made, sated ef ” 


Tue Enarvesr is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfll. Ail 
single advertisements from the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TuB ENGINEER, 163, 
Strand, London, W.C. 


THE ENGINEER. 








FRIDAY, OCTOBER 23, 1863. 





WHAT ARE THE RUSSIANS DOING ? 


THE Russians are preparing for war, and their prepara- 
tions are upon the largest scale. They have men and 
money enough for any contest; they lack only the more 
effective agencies of modern warfare. These they will not 
long be without. The Emperor of the French, reviving 
the idea of Archytus and Archimedes, applied iron plates, 
a few years ago, to floating batteries, and afterwards to La 
Gloire. We adopted this mode of protecting war ships, 
and the Russians are now rapidly availing themselves of 
it. The Czar, as an intelligent despot, understands the im- 
portance of working out every practicable idea for offence 
or defence to its ultimate results. He cares little or nothing 
for precedent, and he is untrammeled by red tape. When 
he has once decided upon his course he stops at nothing. 
At present, determined not to be outdone by the Western 
nations, he is creating a fleet of iron-clads of most formid- 
able character, and he is possessing himself of machinery of 
the most gigantic description, wherewith to produce further 
additions to his fleet. It is wise to be fore-armed, but there 
is more than wisdom in the present preparations of Russia. 
There is intention. Prince Gortschakoff has conveyed 
to us his master’s wishes that we should not meddle with 
what does not concern us; and we have the broad intimation 
that the Czar accepts the full responsibility of all his acts. 


We learn that a fleet of two hundred gunboats has 
already been commenced in the Russian dockyards, and we 
know that iron-plated ships of the heaviest class are being 
made at and near Cronstadt. Look, too, at the machinery 
which the Russian Government has ordered in this country. 
Numberless firms are at work forthem. Messrs. Morrison 
and Co., of Newcastle, are making a steam hammer of the 
largest dimensions. We have no such hammers in this 
country, and although much has been said of one at 
Krupp’s, there is some doubt whether it is really as large 
as that now making at Newcastle. The latter will weigh, 
in all, 550 tons, the bed alone weighing 240 tons. The 
hammer-head and hammer-bar is a forging of 40 tons, and 
will have a fall of 13ft. The steam cylinder of the hammer 
will be 6ft. 6in. in diameter. Messrs. Tangye, Bio hers, and 
Price, of Birmingham, have just completed a pair of 
hydraulic shears, intended for a Government forge near St. 
Petersburg, and weighing 24 tons. These shears can 
exert a pressure of 1,000 tons, and can cut in two a bar of 
iron 6in. square. The cylinder is of wrought iron, and it 
is hooped to _ increased strength. The ram is 16in. in 
diameter, and each of the steel shears is 14in. long, J lin. 


deep, and 34in. thick. Messrs. Westwood and Baillie have 
e, and, we believe, are still making hydraulic presses 
for bending armour-plates in the Cronstadt dockyards. 





These presses are of unusual size and power, as, indeed, 18 
all the machinery for kindred purposes going out to Russia. 
We mention these few examples as illustrations only of the 
character of vast quantities of machinery which the 
Russians are ordering in various parts of the world. 

There have lately been, also, most important trials of 
guns and armour plates at St. Petersburg. Instead 
of incurring the vast expense of an establishment for 
manufacturing experimental guns, such as our Armstrongs 
are, the Russians have ordered 9-in. cast steel guns of 
Krupp, guns of which, we presume, that in his Exhibition 
case was a sample in the rough. One of these guns, it is 
reported from St. Petersburg, was tried last week, with 
50 lb. of powder and 300 lb. cast steel flat-fronted shells, at 
700ft. (233 yards) range, against a target of 44-in. plates, 
made by Messrs. John Brown and Co., of Sheffield. Every 
shell, filled with sand only, went through the plates, 
backing and all; and one shell, of puddled steel, went 
through, and, the report says, “at least a mile beyond.” Two 
cast iron shells, it is said, passed through the plate, although 
they were themselves destroyed. Eight clean holes, 
indeed, were punched through a portion of one plate only 
4ft. 6in. long and 3ft. Gin. wide, the plate not being even 
cracked between the holes. ‘Two steel shells, charged with 
powder, burst within the target. The 9-in. steel gun, it is 
stated, has been fired seventy times with 50 lb. of powder 
and 300 Ib. shells, without exhibiting a flaw; and no less 
than fifty of these guns are now in course of delivery from 
Krupp’s works to the Russian Government. The Czar, 
however, does not intend to be dependent upon foreigners 
for his engines of war. The great Newcastle hammer is to 
be employed in making a large supply of steel guns from 
Russian iron, and by Russians, on Aboukoff’s system, 
which is much the same as Krupp’s. 

- We, for four years, have been blundering in the attempt 
to produce a heavy trustworthy naval gun, and we have 
only our 68-pounder, cast iron, smooth-bore to show for 
our pains and our money. Every competent engineering 
critic predicted, from the first, that the heavy Armstrongs 
would be failures. Wrought iron, we long ago pointed out, 
would never answer for the chase of a heavy gun. At 
last steel tubes are being employed, but yet the 104-in. guns 
are of little use, except for a few experiments at Shoebury- 
ness. Indeed, we have no settled plan of large guns ; it is 
uncertain whether it is to be a muzzle-loader or a breech- 
loader or a “ shunt,” whether the rifling is to be coarse or 
fine, deep or shallow, fast or slow. ‘The proper make of 
the shot, too, is still a matter of uncertainty. ‘There are 
leading principles which, one would suppose, might 
govern us. We ought to know that steel of the right 
temper is better than wrought iron, and that although the 
principle of ringed structure with initial tension is very 
beautiful in theory, a single piece of metal is, where admis- 
sable, always preferable to a compound arrangement. We 
ought to know that, in naval actions, the fast and fine 
rifling which, when a gun is carefully laid, will give re- 
markable accuracy in shooting at five mile ranges, is of no 
use whatever, and that there is only required a pitch and 
depth of rifling which shall keep an elongated shot “ end 
on,” and fairly to its mark at a range of a mile or 
so. This is really all that is wanted, and a sharper 
pitch of rifling only strains the gun, while fine grooves 
only break down, strip the shot, and give trouble in 
numberless ways. Why have we not good naval guns? 
Why have so many millions been spent in the vain 
attempt to make a gun upon unsound mechanical princi- 
les? Why will not our Government at last throw over- 
Soak the whole Armstrong failure, and, if great steel guns 
cannot be made in England, order a few hundred from 
Krupp? Let us for once imitate the example of Russia. 
The fe has sought for the best gun. It would appear 
that he has found it, and that he is possessing himself of a 
goodly number from the same pattern, and that, not 
satisfied with this, he is undertaking the manufacture of 
guns of the same or greater size upon a like principle. 


CENTRIFUGAL PUMPS. 

THE centrifugal pump sustains much the same relation 
to ordinary pumps that the turbine bears to the various 
kinds of water wheels. Until about forty years ago, the 
turbine, as a useful motor, was unknown. Now, however, 
it is known, if oe ged made, to utilise a higher jpro- 
portion of the full theoretical power of a stream of 
water than any other description of water wheel. The 
centrifugal pump, except in the form adopted by Mr. 
Lloyd for his excellent fan, was hardly known 
prior to 1851. Even yet it is regarded doubtfully by 
many engineers, and it is a very common opinion that 
it is not at all adapted to high lifts. We doubt if the 
centrifugal pump be yet perfected, but, however this may 
be, it is already giving results at least equal, dynamically, 
to those obtained with many varietiesof first-class pumping 
machinery, while in respect of first cost, simplicity, and 
general adaptability, no other water raising engine 
can, for a moment, be compared with it. It is to 
be regretted that more extensive trials have not 
been made to ascertain the ratio of efficiency attained 
with large centrifugal pumps. It would be most 
interesting to know the actual power applied in driving 
them and the absolute resistance overcome by them. Trials, 
to this end, should they prove what the leading makers 
represent of these pumps, would well repay the cost of con- 
ducting them. At the late Exhibition, a tolerably close 
estimate could be formed of what the large pumps were 
doing. The engines were carefully indicated, and a fair and 
reasonable allowance could be made for engine friction 
including that due to the load. Here, at any rate, was the 
power applied. The total lift, and the load due to the 
friction in the rising main, were also known—the former 
exactly, and the latter very nearly so. 
remaining subject of computation was that of the quantity 
of water lifted. ‘The whole flow was over a weir, to which 
well authenticated formula could be applied, but instead of 
taking the high co-efficient adopted by Mr. Beardmore 
in his useful tables, one about one-seventh less was 
ey to fully allow for the thickness of the weirs 
en 





The important | 


The final result was an estimated efficiency of 83 per cent. 
for the high lift, and of upwards of 70 per cent. for the low 
lift —_ The data upon which these were 
estimated were examined, and the calculations checked by 
some of the leading hydraulic engineers in the kingdom, 
who expressed their conviction of their entire accuracy. 
Another engineer (unfortunately unacquainted with the 
principles and routine of hydrological calculations), 
made a different report to the Admiralty, but even 
he assigned to one of the pumps, at least, an actual 
efficiency of nearly 75 per cent. His report, however, 
abounded in misapprehensions of fact and of principles, and 
contained at least one fatal arithmetical blunder.. Its 
worthlessness, too, might be sufficiently inferred from the 
spirit in which it was made,—the person making the report 
having first written to one of the rival makers a letter in 
contemptuous terms, boasting that he was acting for the 
Admiralty, while short] y afterwards he wrote to the Director 
of Works, at Somerset House, gratuitously and explicitly 
denying that he had ever said anything calculated even to 
give the impression that he had reported for the guidance 
of an important branch of the public service. This un- 
cealled-for and untruthful protestation was shortly after- 
wards confronted with the unlucky letter, in the same 
hand, already referred to, and which, beyond the prominent 
boast of having acted under instructions from the 
Admiralty, dealt in expressions of which “ red herring” 
appeared to be the favourite, and possibly the most 
refined. A high-minded gentleman like Colonel Greene 
was not, of course, at any loss as to what was due to the 
conclusions of such an authority. Apparently he pitched 
the “report ” aside, and we believe that he even objected 
to give an order for the payment of the account which 
accompanied it. Centrifugal pumps for Government dock- 
yards were ordered, not from the makers in whose favour 
the report was made, but from those whose pump, we 
believe, really did the best. In the meantime, however, 
the “report,” with a string of scandalous communications 
appended to it, was translated into Dutch and widel 
circulated in Holland, as a “report by the Englis 
Admiralty !” Need we wonder that Lord Clarence Paget, the 
moment this outrageous misrepresentation was pointed out 
to him, disavowed all connection of the Admiralty either 
with the “report” or its author ? 

This is a digression from the strict question of pumps, 
although the incident has a bearing upon the materials 
from which the majority of the users of pumping 
machinery, and even many professional men themselves, 
are compelled to select and decide, with reference to this 
question. We still think that further trials are desirable, 
in which the absolute quantity of water discharged by 
centrifugal pumps could be measured directly, the 
_ applied being carefully ascertained. It is our 

elief that such trials would disclose results which 
would take the users of pumping machinery quite 
by surprise. It is possible that they would find 
that centrifugal pumps were actually more economical, in 
respect of power, than a large majority of other pumps now 
in use, while upon all other points the superiority of the 
former is unquestionable. At one of the meetings last 
winter of the Lustitution of Engineers in Ireland, a paper 
was promised detailing the results of experiments about to 
be made upon a large centrifugal pump at Wexford. The 
trials do not appear to have been yet made, however, and 
even had they been, the discharge, we conclude, would 
have been estimated from a formula applied to the depth of 
water over a weir, a mode of estimating which, with what- 
ever knowledge, experience, and care it may be employed, 
od sae less satisfactory than direct measurement in 

ulk. 
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A Practical Treatise on the Science of Land and Engineering 
Surveying, Levelling, Estimating, Quantities, dc. with a 
General Description of the Several Instruments required for 
Surveying, Levetling, Plotting, &c. With Illustrations, By 
H. S. Merrerr, Architectural and Engineering Surveyor. 
London: E. and F. N. Spon, 1863. 


THE young man who is asking himself “ How may I become 
a civil engineer ?” may rest assured that he will make an 
excellent beginning by commencing the study of Mr. Mer- 
rett’s book. In 274 pages of octavo text, 40 pages of well- 
selected tables, and 41 clear and useful plates, the author 
has embraced nearly all that the land and engineering sur- 
veyor can learn from books. There are few, ifany, of the 
formule which ordinarily befog the student, and which are 
only seldom of use to the practical man. There are, 
instead, plain and exact descriptions of every instrument, 
operation, and calculation required in surveying, the whole 
given in terms which will enable the student, if he have but 
a fair amount of energy and application, to master by him- 
self an important and, indeed, indispensable branch of the 
art of the civil engineer. Railway surveying especially, 
is very fully and clearly treated. e know of no work 
which so well deserves the preference of the younger mem- 
bers of the profession. 





Guns versus Armour Plates. A Practical Treatise on Great 
Guns, &c. By P. M, Parsons, C.E. London: W. Mircnett, 
1863. 


Mr. Parsons has written this little tract inorder to explain 
the probable advantages of lining our present vast stock of 
cast iron ordnance with wrought iron tubes. It does not ap- 
pear that he has thus actually altered any guns, or made any 
experiments ; his conclusions being founded wholly upon 
reasoning, partly of a theoretical, and partly of a practical 
character. He proposes to bore out the breech of a cast- 
iron gun, and to bore out the chase to a point just forward 
of the trunnions. Thus an 8-in. gun may be bored out to 


| say 16in. at the breech, the boring tapering to perhaps 10in. 


just in front of the trunnions. Wrought-iron hollow 
cylinders of a form to fit the enlarged cavity are then to 
be forced in by pressure from the rear. The breech is then 
to be closed by a breech plug, screwed in. The transverse 


the considerable depth of water flowing over them. | strength, Mr. Parsons estimates, would be increased acarly 
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five-fold, while the itudinal strength would be some- 
what diminished. In ing a 68-pounder, Mr. Parsons 
estimates boring out 7,500 cubic inches of cast iron, surface 
turning and boring 7,200 square inches of —— iron, 
and cutting 1,116 square inches of screw thread, all costing 
£50 at the outside, and where guns are altered in quantity 
“ considerably less.” We fear that the cost would be 
greater, and the gain in strength considerably less, in 
practice, than Mr. Parsons estimates; but his proposition, 
nevertheless, deserves careful attention. 





Cast Inox Surerneaters.— Wrought iron superheating pipes have 
failed rapidly, and copper is being now employed to some extent. 
Messrs. Thomas, Richardson, and Co., of Hartlepool, have employed 
cast iron snperheaters upon Mr. Jaffrey’s plan. An examination of 
those in constant and severe use for three years in two steam colliers 
has shown that they are still as good as new. 


Navan Orpwance.—An order has been received from the War 
Department by the officials of the royal gun factories in Woolwich 
Arsenal to make arrangements fo: the manufacture of a new kind 
of naval and garrison 100-pounder muzzle-loading gun, about to be 
commenced without delay. The specifications and designs are to 
be forwarded from the War Department at a future period. It is 
believed, however, that the projectile isto be elongated and hardened 
at the point, so as to penetrate the armour-plating of the present 


method of line-of-battle shipbuilding, and to be effectual at a con-_ 


siderable distance from the point of action. 


Nava Enatneers.—The following appointments have been made 
since our last :—Charles Moore, chief engineer to the Fisgard, for 
the Valiant; John Bonny, chief engineer to the Cumberland, for 
the Clio; J. V. P. Thompson, first-class assistant-engineer, to the 
Rattlesnake ; John H. Willis, assistant-engineer, to the Cumberland, 
as supernumerary; William Melville, in the Orestes; William C. 
Wheatley, in the Fox ; Richard Winter, in the Pylades; Thomas 
Brindley, in the Edinburgh; and Herbert Beach, in the Shamrock, 

romoted to the rank of engineers ; William W. Webber, in the 
erseus ; George T. Crook, in the Chamelion ; and James Ireland, 
in the Rinaldo, promoted to the rank of acting-engineers ; George 
Murray, firet-clase assistant-engineer, to the Black Prince; 
— A. Vogmell, second-class assistant-engineer, to the Black 
*rince. 

New Cast Iron Guy.—Tenders have been issued by the War 
a for the contract supply of a large amount of pig iron, 
to be delivered at the Royal gun factories in Woolwich Arsenal to 
be prepared for the manufacture of the new species of naval guns, 
50 of which are ordered to be commenced forthwith. The officials 
of the royal carriage department at Woolwich have received in- 
structions to construct an equal number of carriages on a principle 
already approved by the Secretary of State for War. The gun, it 
is stated, will be somewhat similar to the 100-pounder smooth-bore 
gun, which withstood a severe experimental test at Shoeburyness at 
the commencement of the past summer, and which was afterwards 
tried _ success on board the gunue y shin Excellent, at Ports- 
mouth. 


Enornters 1x THE Navy.—By Admiralty circular, dated the 12th 

of October, it is directed that in future “ engineer boys ”’ in the steam 
factories of her Majesty's dockyards shall be termed “ engineor 
tudents.” Candid for entry (by public competition) must be 
between 15 and 16 years of age. Examinations will be held in 
January and June, when the subjects and maximum number of 
marks for each will be as follow :—Arithmetic, including vulgar and 
decimal fractions, square and cube roots, 250; orthography, 100; 
handwriting, 100; grammar and English composition, 200 ; 
geography, 100; translation of French into English, 100 ; Euclid, 
first six ks, 200; and algebra, including quadratic equations, 
200; the total number being 1,250. Candidates passing will be 
selected for entry in the dockyards according to the number of their 
passing marks. Failing to pass they will be allowed a second ex- 
amination if not over age. ‘I'he term of service is fixed at six 
years. 

Tre Betiterorpxon.—The mechanics employed in the smithery at 
Chatham dockyard are now engaged in forging the first portion of 
the stem for Mr. Reed’s new iron frigate Bellerophon, the 
next vessel to be commenced at Chatham, as soon as the iron ship 
Achilles is out of hand. The stem will be composed of three 
immense pieces of iron, and will be the largest forgings of 
the kind ever attempted at Chatham dockyard, the stem and 
stern ,portion of the Achilles having been manufactured by 
a private firm. In order to afford greater facilities for the work, 
and to meet the increased demand made on the establishment since 
he introduction of icon shipbuilding, the smithery is to be consider- 
ably extended, and in addition to another large and powerful steam 
hammer, some new furnaces of an improved kind are to be forth- 
with erected. The object of the Admiralty in having the principal 
forgings forthe new iron ship made in Chatham yard is to pre- 
vent a repetition of the delays which were experienced in the early 
stages of the construction of the Achilles, caused chiefly by the 
long time occupied by private firms in producing similar forgings 
for that ship. With the same object in view, the form of the forgings 
for the Bellerophon have been greatly simplified under the personal 
directions of the Chief Constructor of the Navy, who has sent an 
Admiralty draughtsman to Chatham dockyard, where he bas been 
engaged for some time in the preparation of the detailed drawings 
of the various parts of the new ship, in order that every practicable 
improvement may be made in carrying out the designs for her con- 
struction. There can be little doubt that this arrangement 
will tend greatly to facilitate the progress of the Bellerophon, and 
,thus reduce the time and labour expended upon her construction, 
‘It will also, it is to be hoped, be the first step towards putting an 
eud to those changes and alterations which have hitherto been so 
frequently made by the Admiraliy during the building of new ships 
at Chatham and the other dockyards. 


A Burnt Bor.sr.—The screw steam corvette Pelorus, 21, Capt. 
Boys, which left Plymouth ou Thursday last, the 15th inst., for the 
East Indies and China, put back yesterday morning, having been 
on fire in the Bay of Biscay. lt appears that on Saturday last, at 
5.15 p.m., when she was 320 miles south-west half-west of the Lizard 
Point, the caief engineer, Mr. James W. Steil, reported to the captain 
that the foremost starboard boiler was red-hot, and that the felt over it 
was on fire. That part of the main-deck immediately contiguous was 
at once scuttled in two places, so as to allow water to pass on and 
behind the boiler, and a plentiful supply being sent down from the 
pumps and by buckets from over the side, the boiler was com- 
pletely cooled by 9 p.m. One of the stokers first discovered the 
accident by the smell from the burning felt. The crowns of the 
furnaces Love dropped, and the boiler is so much injured that 
it must be removed. Al) the boats were lowered, and every other 
arrangement made for the safety of the crew, lest it should become 

y to abandon the Pelorns. During the fire a full-rigged 
ship was observed five miles distant ou the port tack, outward 
bound. ‘Three distress guns were fired, and rockets and blue lights 
were exhibited, but with no response, excepting from the report of 
asingle gun. The stranger continved ber course. It is supposed 
that she was a Federal merchant ship, and that she mistook the 
Pelorus for a Confederate ship of war. The Kingston valves of the 
corvette are damaged, She returned under canvas, but used steam 
when entering the Sound. On Sunday, at 5 a.m., she observed a 
large screw steamship under all sail, homeward bound, which 
signalised that her machinery was damaged; she appeared to 








be one of the mail ships on the Peninsular and Oriental line. 
The Dg and shell will be at once removed from the Pelorus, 
and she will be placed in Keyham steam yard, to receive the neces- 
sary repairs. 
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Grants of Provisional Protection for Six Months. 
1725. Tuomas Leoc, Northampton-square, and RicHARD GRIFFITH, 
Exmouth-street, London, ** impr ts in the struction of 
sewing machines.”— Petition recorded 10th July, 1863. 
1849. Roezr Dawson, Crav London, “An improved 
pag E annihilating or extinguishing fires.”—Petition recorded 28th 
'y, 1863. 


2306. Lovis Francois Cnezanp, Rue de Capucins St. Jacques, and Henry 
JeReMig CuRisteN, Kue Neuve d’Orleans, Paris, “ Improvements in 
printing postage stamps, bankers’ bills, shares, and other similar docn- 
ments, and in machinery employed therein.”—Petition recorded 19th 


September, 1 

2334. Gustav MAILLARD DE Bayett, Stamford-street, Surrey, and JosEru 
EMILE PIGOULETE, Pitt-street, Fitzroy-square, London, *‘ An improved 
method of compounding by agglomeration artificial fuel.”"—Petition re- 
corded 22nd September, 1863. 

2395. Henry Epwarp SKINNER, Shadwell, Middlesex, ‘‘ A new kind of 
conical packing for taps.” —Peti‘ion recorded 30th September, 1863. 

2405. Francis Ret, Liverpool, ** Collecting and saving the spirit or 
alcohol generated by spont fer ion in raw sugar, concrete, 
melado, and molasses, and thrown off during the process of bviling or 
refining.” ; 

2407. Wiutiam Epwarp Newton, Chancery-lane, London, ‘ Improved 
apparatus for cleaning rice and other grain."—A communication from 
Amasa Howe, New York, U.S. 

2409, Percey Leste, Windsor-terrace, Eastbourne, Sussex, “ Improvements 
in preserving the bottoms of ships or vessels and other surfaces from the 
prejudicial effects of marine animals and vegetables.”—Petitions recorded 
1st October, 1863. 


2413. Jouann Ernest FRIEDRICH LUDEKE, Stonefield-street, Islington, 
London, and Maurice Fiscuer, Rue Taitbout, Paris, “ Improvements in 
obtaining motive power.” 

2415. JAMes TEES, Giasgow, Lanarkshire, N.B., “Improvements in packing 
for stuffing-boxes and pistons.” 

2417. WiunttAM Epwarp Genes, Wellington-street, Strand, London, “‘ An 
improved pen holder and feeder.”—A communication from Jean Marie 
Laurent, Rue du Faubourg St. Martin, Paris. 

2419. WiLLIAM AuGustUs TorREY, Water-street, Liverpool, ‘‘ Improvements 
in lubricating the axles of railway carriages.”—A communication from 
Joseph Wood, Red Bank, New Jersey, U.S. 

2421. Groxeg SuHePHERD and WiLLiAM THOMAS SHEPHERD, Great Grimsby, 
Lincolnshire, ‘* Impr ts in restoring the crystals of lump or refined 
sugar which has been divided by saws, and in apparatus employed for this 
purpose.” — Petitions recorded 2nd October. 1863. 

2423. JoserH SCHOFIELD, JouN Kikk, and WILLIAM Spivey, Rashcliffe Iron- 
works, Huddersfield, Yorkshire, *‘ Improvements in looms for weaviag.” 

2425. EpwaRD Brown WILSON, Strand, London, “Improvements in the 
manufacture of iron and other metals and in the apparatus employed 
therein, parts of which are applicable for other purpuses where high 
temperatures are employed, and also for ventilation.” 

2427. EpMUND Pratt, Nottingham, ‘‘ Improvements in finishing woollen 
= made on twist lace machinery.”— Petitions recorded 3rd October, 
1 











2429. WinttaM Hogut, CaRistoPH#R BRAKELL, and WILLIAM GuNTHER, 
North Moor Foundry Company, Oldham, Lancashire, ‘‘ lmprovements in 
rotary engines worked by steam, water, or other motive power.” 

2431. JOHN MARTIN STANLEY and JABuZ STANLEY, Midland Works, Sheffield, 
‘* Improvements in propelling.” 

2438. James WILLIAM GuiLMETT£, Manchester, ‘‘ An improved substitute 
for whiting, pipe clay, and other analogous substances to be employed to 
produce a whi:e coating or surface.” 

2435. Georcs Henry Exiis, Wellington-road, Bromley, Middlesex, ‘‘ Im- 
ee, and appiication of, apparatus for aiding the combustion of 

uel.” 
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2437. THomas Ivory, Edi ‘gh, ts in steam engines and in 
furnaces and boilers for the same.” s 

2439. Ropert Peppa, Saville-street, Sheffield, ‘‘ An improved machine for 
pressing or crushing spent hops.”—Petztion recorded 5th October, 1363 

2441. SaAMoKL Matuews, Birmingham, ‘‘ lmprovements in breech-loading 
fire-arms.” 

2445. WiuLttaAM BatcuEtour, Finsbury Pavement, London, ‘‘ An improved 
apparatus for iding an lelling palates, teeth, and gums for 
dental purpo-es.”” 

2447. ALEXANDER JouNsTON, Comely Bank, near Edinburgh, Mid Lothian, 
N.B., ‘Improvements in railway carriages.” — Petiiions recorded 6th 
October, 1363. 

2451. Josepu Cappick, Birmingham, “Improvements in the manufacture 
of runners, runner notches, and top notches for umbrellas and paraso!s.” 

2453. CuarLes Pomeroy Button, Leadenhail-street, London, * Improve- 
ments in lamps, e>pecially applicable to the burning of hydru-carbons.”— 
A communicstion from William Painter, Fallston, Hartford, Maryland, 





U.s. 

2455. CHaRLes Pomeroy Burton, Leadenhall-street, London, ‘‘Improve- 
ments in harrows.”—A communication from Walter Davies Sperry, 
Cleveland, Oswego, New York, U.S. 

2457. ARTHUR KiaG, jun., George-street, Cheshire, ‘Improvements in 
apparatus for propelling vessels,” 

245. Joun Gipson, Rhyhope Colliery, Sunderland, “ Improvements in cast 
iron pit tubing.” 

2461. Joun Hesxry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in the permanent way of railways.”—A communication from Miguel De 
Bergue, Barcelona, Spain.—Pe/itions recorded 7th October, 1863. 


Invention Protected for Six Months by the Deposit of 
Complete Specifications. 


2473. Louis Leresyre, Cecil-street, Strand, London. ‘‘ Improvements in 
vapour bath upparatus.”—Deposited and recorded 9th October, 1863. 


Patents on which the Stamp Duty of £59 has been Paid. 

2391. Mary Strano otherwise Hurcninson, Glasgow, Lanarkshire, N.B.— 
Dated 13th October, 1863. 

2496. RICHARD ARCHIBALD BROoMAN, Fleet-street, London.—A commnnica- 
tion.— Dated 13th October, 1860. 

2497. Maxtin Deavin, Orystal-terrace, Rotherhithe New-road, Surrey.— 
Dated 13th October, 1869. 

2651. WitttamM Tineston Vo3R, Massachusetts, U.S.—Dated 30th October, 
1860. ; 

2503. Gores Davies, Serle-street, Lincoln’s-inn, London.—A communica- 
tion. —Dated 15:h October, 1860. 

2510. ALEXANDER MCDOUGALL, Manchester.—Dated 15th October, 1860. 

2514. Peter Rector Saira, Essex-street, Strand, Londun.—Dated 15th 
October, 1860. 

2514. ALFRED Vincent Newron, Chancery-lane, London.—A communica- 
tion.— Dated 18th October, 1860. 

2654. WiLLIAM Epwarp Nswrton, Chancery-lane, London.—A communica- 
tion.—Dated 30th October, 1360. 

2976. CuarueEs Harratt, Hornsey-lane, Highgate, Middlesex.—Dated Ist 
November, 1860 

2525. WinLiaM Henverson, Alderley Edge, and JonatuHanx Dows, Alderley, 
Cheshire.— Dated 17th October, 1560. 

2528. WILLIAM CLARKE and SAMUEL BuTLer, Nottingham.—Dated 17th 
October, 1860. 

2538. Tuomas JOHN MARSHALL, Bishopsgate-street Without, London.— 
Dated 18th October, i180. 

2547. Joun Macintosu, North Bank, Regent's Park, London.—Dated 18th 
October, 1860. 

2552. Joun Tuompson, EDWARD G2RRARD Fi TTon, and Freverick ALEXANDER 
Fitton, Manchester.— Dated 19th October, 1860. 

2553, James JACK and Davip Roi», Liverpool.—Dated 19th October, 1860. 

2655. CHARLES Hoare, Allington, Vorsetshire.—Dated 19th October, 1360. 

2558. Josepn Buren, Crag, near Macclesfield, Chesnire.—Dated 19th 
October, 1860, 

2561. Wituiam Jamieson, Ashton-under-Lyne, Lancashire, WILLIAM 
Rosinson and Coxpinenky Rownottom, Glossop, Derbyshire.—Dated 20th 
October, 1860. 


Patents on which the Stamp Duty of £100 has been Paid. 
2414. Grorer Couiizr. Halifax, Yorkshire.—Dated 15th October, 1856. 
2462. Henny Deacon, Hans Place, Chelsea, Middlesex.—Dated 20th October, 

1856. 
2494. LEONARD ALEXANDER Desacuy, Great Marlborough-street, London. 
—Dated 23rd October, 1856, 
2443. Leon Josep’ PoMME DE MirtMonve, Paris.—Dated 18th October, 1856. 
24:9, Eowaxp Tomus, Islington, London. - Dated 17th October, 1856. 


Notices to Proceed, 


1412, NicHouas Watton, Aldenham-street, St. Pancras, London, ‘‘ Im- 
provements in apparatus for drying and airing cluthes.”—Vetition re- 
corded 8th June, 1363. 

1433, RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improve- 
ments in the distillation of bit bstances."—A commuuication 
from John Saunders, New York, U.S. 

1438. Henry Faeperic McKinor, Belvedere, Kent, “Improvements in 

tions for coating or covering ships’ bottoms.”—Petitions recorded 
9th June, 1863. 














1442, Witt1amM Ropers, Millwall, Poplar, Middlesex, ‘‘ Improvements in 
steam ers.” 

1444. Joseru Brooke, Bar-street, Laister Dyke, Yorkshire, “ Improvements 
in miners’ lamps.” 

1446. Tuomas Evans, Menstomee, and Epwarkp Hvueungs, London, ‘‘Im- 


ments in app applying one or more colours of ink to type 
in letter press printing by hand.”—Petitions recorded 10th June, 1863, 

1450. THomas Mappocks Haruisoy, Birmingham, ‘‘An improvement or 
improvements in the manufacture of metallic casks.” 

1462, James Jounson and WILLIAM BRAITHWAITE, ee. 
N , ** Improvements in reversing levers for ve 
engines and others,” —Petitions recorded 11th June, 1863. 

1469. JouN CHARLES WILSON, Cannon-street, London, “ An improved 
machine for unhusking rice and other seeds.” 

Soa Bepson, Manchester, ** Imp: ts in cupolas and blast 
‘urnaces,” 

1471. Tuomas CHARLES;Marcu, St. James’s Palace, Westminster, “ I 
ments applicable to the ornamentation or decoration of articles of - 
ture, part of which improvements may also be applied for architectural 
ornamentation.” 

1473. Rosert Huenes, Worcestershire, ‘‘An improved implement or 
apparatus for ping an ping turnpike and other highways, 
—- drives, and footwalks, or other places requiring to be so 
cleaned.” 

1477. Joun Jones, Manchest 


tions recorded 12th June, 1803. ™ 
1482. Roert Buacksurn, Exeter, Devonshire, ‘‘ Improvements in traction 











ts in gas regulators,”—Peti- 





engines, 

1483. Tuomas ALEXANDER Ex.iott, Enniskillin, Fermanagh, ‘‘ Improve- 
ments in the construction of, and in the means of ballastiog, ships and 
other vessels,” 

1486. Marcus Brows WestuEaD, Manchester, ‘‘ Improvements in adapting 
tapes, ribbons, and other such narrow fabrics or thread to surfaces 
which they may be unwound or upon which they may be rewound.” 

1488. Henry GrRanaM Wiliam WaasTaFr, Radnor-terrace, London, 
“Improved apparatus fur feeding steam boilers with water, which 
apparatus is also applicatle for raising water.” 

1489. Stncuain Rosson, Hendon House, Sunderland, Durham, ‘‘ Improve- 
ments in apparatus for working the rudders of vessels, and in auxiliary 
steering apparatus.” 

1490, James SaanD, Upper Ground-street, Blackfriars-road, Surrey, “ Im- 
provemeats in the arrangement and construction of steam fire engines, 
aud in steam boilers for the same, such boilers being applicable to other 
purposes.” — Petitions recorded 13th Junz, 1863. 

1492, Joun Forrester, Burslem, Staffordshire, ‘‘ Improvements in the 
manufacture of bricks, quarries, slabs, tiles, earthenware pipes, and other 
earthenware or ceramic articles.” 

1495, Isaac BLUE Harris, Castle Mills, Fountain Bridge, Edinburgh, “ Im- 
P in the e of flexible and other tubes,”—Petitions 
recorded 15th June, 1863. 


1505. Joun Licutroor, Accrington, L , ‘Imp in fi 

dants in the p of dyeing and printing textile fabrics or yarns. 

1506. Jostan Georee JENNINGS, Palace-road, Lambeth, Surrey, and Manvgh 
Leopotp Jonas LavaTER, Bath-street, Newgate-street, London, “ Im- 
provements in moulding and vulcanising articles of india-rubber.” 

1510. WiuLtaM NEILL, juo., Bold, near St. Helen’s, Lancashire, “‘ Improve- 
ments in steam engines.”—Petitions recorded 16th June, 1863. 

1517. JouN FREDERICK SPENCER, Newcastie-on-Tyne, ‘Improvements in 
steam, and water tube joints.” 

1519. Fepor pk WyLbB, G-eat College-street, Camden-town, London, ** An 
improved means for the protection and preservation of lead surfaces 
exposed to the action of water, and for the protection of such surfaces 
from d position by at pheric action.”.—A communication from 
Henry Schwarz, Breslau, Prussia.—Petitions recorded 17th June, 1863. 

1524. JOHN ALEXANDER Spartina, Upper Hornsey Rise, Lonuon, ** Im- 
provements ia twisting and winding silk, aud in the machinery or 
apparatus to be employed therein.” 

1527. Davip Bakker, Milton-street, Wandsworth-road, Surrey, “ Improve- 
ments in the treatment and preservation of yeast.” 

1530. Ropert Josson, Dudley, Worcestershire, ‘‘ Improvements in machi- 
nery for making moulds, to be employed when casting metal.’’—Petitions 
recorded 18th June, 1863. 

1536. HEN&I AD&IEN BONNEVILLE, Rue du Mont Thabor, Paris, “ Improve- 
ments in hinery for the fact of bolts and rivets.”-A com- 
munication from Jacques Victor Gauthier, Rue du Mont Thabor, Paris.— 
Petition recorded 19th June, 1863. 

1547. Ropért BrowN.es, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
sawing machiuery.” 

1559. WiLuIAM Cuark, Chancery-lane, London, “Improvements in the 
treatment of broom for the manufacture of paper pulp.”—A communica- 
tion from Louis Alexandre Joseph Deianque, Boulevart St. Martin, Paris. 
Petitions recorded 20th June, 1863. 

1577. JAMES ELLISON and ABRAHAM R , Bury, L hire, ** Im- 
provements in slubbing intermediate and roving frames in throsties and 
winding machines used for the manufacture of cotton or other fibrous 
materia!l.”—Petuion recorded 23rd June, 1863. 

1593. SAMUEL SmiTH, Feil-street, London, ‘‘ Improvements in the manufac- 
ture of liquorice, and in the means or apparatus employed therein.”— 
Petition recorded 24th June, 1863. 

1604. Henay GrirritH Craig, Passage West, Cork, Ireland, ‘‘ Improve- 
ments in machinery for manufacturing or preparing iron and other metal 
plates for shipbuilding and other purposes.” —Petition recorded 25th June, 
1363. 
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1629. CHARLES Henry GARDNER, West Harding-street, Fetter-lane, London, 
“ Improvemeuts in lithographic and zincographic presses.” — Petition 
recorded 30th June, 1853. 

1668, HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ Improve- 
ments in the facture of telegraphic wires, and in the apparatus con- 
nected therewith.”.—A communication from Gustave Eugene Michel 
Gerard, Rue du Mont Thabor, Paris.—Petition recorded 4th Juiy, 1863. 

1704. Joun Tuomas, Battersea, Surrey, ‘“‘ Improvements in treating ores 
and earths containing iron, in order to obtain the meta! therefrom.”— 
Petition recorded 8th July, 1863. 

1733. Epwin Daniet Cuattaway, New Broad-street, London, ‘* Improve- 
ments in railway signals.” —Petition recorded 1\ th July, 1863. 

1752. HENRI ADRIEN BONNBVILLE, Rue du Mont Tnabor, Paris, ‘‘ Improve- 
ments in certain descriptions of breech-loading fire-arms.”—A commani- 
cation from Adolphe Jean Victor Marcet, Rue du Mont Thabor, Paris,— 
Petitwon recorded \a3th July, 1263. 

1776. CuxtstiaN Gustav CLEMM, Dresden, Saxony, Germany, ‘‘ New em- 
ployment of magnesia ana its combinations in manufactares.”—Petition 
recorded 15th July, 1863. 

1803, WiLLIAM Stmpson and Jonn Hurtoy, Northamp No pt 
shire, ** [mprover in the facture of hollow cutting tools."— 
Petition recorded 20th July, 1863. 

2039. H&NRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater (W.), 
London, ‘‘ Improvements in the processes and preparations employed in 
spinning wool.”—A communication from Edmund Lepainteur, Paris.— 
Petitions recorded 17th August, 1863. 

2057. WILLIAM JACKSON, Spring-terrace, York-road, Lambeth, Surrey, 

‘Improved arrangements of the parts in sewing machines for using shoe 
makers’ wax thread, suitable for heavy boot or other leather work to 
which it may be applied.” —Petition recorded 19th August, 1863. 

2080. Ropert Grirrirus, Mornington-road, Regent's Park, London, “‘Im- 
provements in the construction of retorts or ovens for extracting oil from 
certain descriptions of cannel coal or other bitumimous substances.”— 
Petition recorded 21st August, 1863. 

2129. CHaRLes Harratr, Hornsey-lane, Hizhgate, London, “ Improve- 
ments in apparatus for tilling land.”—Petition recorded 28th August, 1863. 

7173. Cuarues Jacksox, Birmingham, “ Improvements in bolts tur fasten- 
ing doors, windows, shutters, and for other like purposes.” 

2179. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
‘* An improved mode of attaching horses to carriages or other vehicles, 
and apparatus therefor.”—A communication from Jean Frangvis Frederic 
B-guin, Paris. 

2180. Hexrt ADRIEN BonNnEVILLE, Porchester-terrace, Bayswater, London, 
“ An improved machine for glowing and glazing all kinds of threads.”"—A 
communication from Alfred Julen Thiriez, Edouard Julien Thiriez, and 
Victor Charles Julien Thiriez, Paris.—Peticwons recorded 3rd September, 


2192. Josera Rowen, Aberdeen, N.B., ‘* Impr ts in the fact 
and construction of fences, part of which are also applicable to the manu- 
facture and construction of gate-posts, and to poles and posts used for 
telegraph and signal purposes, and for stretching telegraph wires,”— 
Petition recorded 5th September, 1863. 

2356. James WeessTer, Lee Crescent, Birmingham. ‘‘ Improvements in 
utilising the waste flax from galvanising works.”— Petition recorded 24th 
September, 1863. - 

2358. Henry HatcH and Ricuarp Heatox, Milns Bridge, near Hudders- 
field, Yorkshire, “‘ Improvements in dyeing cotton or other vegetable 
fibrous suostances.”—Petition recorded 29th September, 1863. 

2473. Louis LereBvre, Cecil-street, Strand, Lo don, ** Improvements in 
vapour bath apparatus.”—Petition recorded 9th October, 1363. 
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And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars m 
writing of their objecti to pplication, at the said Office of the 
Commissioners, within twenty-one days next after the date the 
and of the Jouraal) in which this notice is issued. 

List of Specifications published during the Week ending 
i7tn October, 1863. 
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ABSTRACTS OF SPECIFICATIONS. 


The descriptions are made from Abstracts prepared expressly for 
Enaineer, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, &c. 
622. =e . and R. Watkins, Millwall, “‘ Steam engines.” —Dated 5th March, 


This invention relates, chiefly, to those forms of engines as direct acting 
engines, and whether such engines be vertical, horizontal, or inclined, and 
whether employed for marine or stationary purposes. Instead of employ- 
ing a guide back and guides, or any of the usua: methods of guiding and 
supporting the outer end of the piston rod at its junction with the con- 
necting rod, and instead also of working a pump by a lever, or from off the 
crank by an eccentric or other means of communicating motion, the 
patentees effect these two objects of guiding the piston rod and working 
the pump by ing the pump barrel with its longitudinal axis in or 
nearly in a line with the cylinder, and between the cylinder and the crank 
shaft ; and they connect the pump | mage or piston to the piston rod and 
the end of the connecting rod of the engine by a fork, or any other 
suitable means; thus the pump is worked direct, and forms also the guide 
for the piston rod. In condensing engines, the air pump is the pump 
employed in this manner. The piston or plunger of the pump is of a 
sufficient diameter to allow of a trunk large enough to permit of the con- 
necting rod vibrating therein, and where the distance between the cylinder 
end aud the crank shaft is limited, as is generally the case in marine 
engines, they prefer to employ a single-acting and single trunk pump, the 
capacity of the pump chamber or barrel bein, regulated by the dimensions 
of the annular space, or the difference between the exterior diameter of the 
trunk and the interior diameter of the pump barrel. In inverted direct- 
acting screw engines the valves may be placed at the bottom of each pump 
in direct communication with the condenser. In every case the connecting 
rod works within the trunk of a pump placed between the cylinder and the 
crank, and the cylinder of the pump and the packed end or ends thereof; 
or the piston and the gland alone are the means of guiding the piston rod, 
and of taking the thrust due to the angular motion of the connecting rod. 
For working the back slide or cut-off slide of double slide valve engines 
they connect such slide valve to the backward eccentric or its rod directly 
through a weigh shaft, or by any other of the well known means, they 
regulate the amount of expansion by changing the positions of the slides 
by means of a screwed valve rod, or other suitable means. 
€35. A. W. Maxtnson, Westminster, “ L tive and stationary engines.” 

— Dated 6h March, 1863. 

This invention is an improvement on a patent granted to the present 
patentee, dated 17th June, 1862 (No. 1789), in which he described the end 
of the connecting rod as describing an eliipse round the driving axle, 
instead of a circle. by being attached to a pin working in a slot in the crank 
arm, which pin had its motion in the slot regulated or constrained by 
guides. He now finds that by lengthening the connecting ro. so as to 
extend beyond the driving wheel, and attaching it toa dise or crank arm 
revolving on a stud, or in bearings fixed in any convenient part of the 
frame, he can secure the motion of the crank pin of the driving axle in an 
ellipse in a more simple and efficient mat.ner than by the use of guides. 


637. W. E. Gepaz, Wellington-street, Strand, London, ** Steam engines.”— 
A communication. — Du ted 6th March, 1863. 
This invention cannot be described without reference to the drawings. 


645. H. WuitTte Milnrow Lancashire, *‘ Apparatus for collecting the con- 
densed s/ram or waste water from places whire steam is used, and return- 
ing it to the boil. 

In carrying out ths invention the inventor causes the waste steam to be 
passed through one or more pipes (and valves adapted to the pressure) 
to acompou..d box or chamber, having in it a float attached by a rod and 
chain or cord to a balance wheel, to which is fixed one or more pins or 
tumblers. The top of the Pp 1 box is iby a pipe with the 
steam part of the boiler, and the pipe is provided with a tap for opening 
and closing the communication, which tap is connected to a lever iu 
contact with another lever capable of being acted upon by the pius or 
tumblers on the balance wheel. At the bottom «f the compound box there 
is a pipe and valve communicating with the lower part of the boiler. As 
the water from the waste steam collects in the compound box, the float 
rises and turns the balance wheel, which causes one of the pins or tumblers 
to act upon the levers, and open the tap in the upper part, and form a 

ication b the boiler and compound box, and allow steam 
from the boiler to press upon the water collected in the compound box, 
and force it through the lower pipe iuto the lower part of the boiler, end 
thereby empty the contents of the box into the boiler.—Not proceeded with. 

652, W. Ineuis, Edinburgh, “ Steam boilers and engines.” —Dated 9th March, 
1863 











This invention cannot be described without reference to the drawings. 

653. P. Hueon, Paris, *‘ Obtaining and applying motive power.”—Dated 9th 
March, 1863. 

This invention is based upon the indirect action of an explosive mixture 
upon the piston of an engive by means of an intermediate column of water 
which is exhausted by the vacuum which the explo ion produces in the 
generating tubes; the characteristic features of the invention are :—First, 
the substitution of the indirect action of the exploded mix'ure 
for the direct action which takes place in ordinary gas engines. 
Secondly, the indirect action of the explosive power upon the 
piston rod, through an intermediete column of water, on the surface of 
which the mixture of air and gas is exploded. Thirdly, the inflaming of 
the mixture of air in a tube of the receiver separated from ihe engine 
cylinder; the vacuum produced in a space separated from the cyliuder 
determines the to-and-fro-movement of the piston. Fourthly, the constant 
circulation of the same water in the machine. And Fifthly, the presence 


vacuum, 
668. A. Barcuay, Kilmarnock, Ayrshire, “ Locomotive boring and winding 
engines.”— Dated 11th March, 1863. 

This invention relates to the arrangement and construction of boring and 
winding engines, which are also arranged to be self-propelling. Under one 
modification the boiler of the engine forms the framing, or it may be carried 
on a rectangular framing, in the ordinary way. The boiler is of the hori- 
zontal tubular class, and on the upper part is arranged a pair of standards, 
which carry a horizontal shaft forming the axis of a beam ; one end of this 

is connected to the piston rods of a pair of vertical cylinders placed on 
the upper part of the boiler at one end. The other end of the beam over- 
hangs the end of the engine, and to this free extremity are attached the 
boring rods and tool. A horizontal cyl nder is arranged parallel with the 
boiler on each side. The piston rods of these cylinders are connected to a 
crank shaft extending across the boiler. A pinion on the crank shaft drives 
a spur wheel on a shaft fitted between the beam standards, and carrying the 
winding barrel. This pinion slides to and fro on a feather, so that the wind- 
ing barrel may be readily thrown into or out of gear by means of a coupling 
and hand lever. The crank shaft also carries a pinion or spar wheel at each 
end, which gears with an annular wheel formed inside each of the main or 
driving wheels of the engine, so that by putting these pinions into gear 
with the bearing wheels the engine becomesa traction engine. Tie engine is 
guided from the rear by means of a hand wheel arranged on a horizontal 
shaft extending beneath the boiler. This shaft carries at its extremity a 
worm which gears with a worm wheel connected by a central T-shaped con- 
necting piece to the axle of the trailing wheels. The details of the engine 
be variously arranged ; the winding barrels may be fitted at either 
end of the engine, and, if preferred, arranged lower down. The funnel may 
alzo be fitted to serve as the standard for carrying the overhanging beam. 
Another mode of fitting this engine is to drive the crank shaft from a pair 
of right-angled cylinders arranged at the side of the framing. The boiler is 
preferred to be of the vertical class, and the funnel serving as the beam 
standard. A pinion on the crank shaft gives motion to the winding barrel, 
and on the same shaft are pinions for driving the bearing wheels. This 
engine is guided by a hand wheel and worm arrangement for turning the 
leading wheels. 
669. A. Barcuay, Kilmarnock, *‘ Improvements in traction engines, and in 
ae Sor indicating the pressure of steam.”— Dated 11th March, 
1 


This invention relates in the first place to certain improvements in the 
construction and arrangement of traction engines, which improvements are 
based upon an invention of a similar kind for wiich letters patent were 
— to the present patentee, dated the 10th March, 1862 (No. 646). 

nder one modification of the present invention, as applied to traction 
engines of the right-angled class, the crank shait of each pair of engines has 
its ings at one end arranged in the side standard or frame, while the other 
end is conn in axle, or to the centre of the driving wheel, so 


to 
that this end of the shaft vibrates with the motion of the spring of the 
driving wheel, 
other pair 


while the other end remains a fixture in its bearing. The 
of engines have their crank shaft arranged in like manner, iron 


fixed bearings being on opposite sides of the machine. In this the 
vibrating motion of the wheels as they traverse over the inequalities of the 
road is i We ty LL eg Tt 
the opposite ends, which revolve steadily in their bearings. The object 
the it is to prevent the vibration of the driving wheels from 
affecting the beat of the valves. The driving wheels are one with 
a long tubular axle to which the wheel is keyed, and extending across the 
framing, the other wheel is fitted with an axle which rough the 
tubular one, and is fastened by a nut, Or the two axles may be arran 
parallel to rotate in contact, and thus obtain an extended bearing surface 
— aes xt driven at eg The traction engine is 
coup! v accompanying it by a T-shaped con’ ie 
which is carried on a vertical spindle, its prolongation pass — f 4 
bushes carried by the framing of the connected carriag 

which are connected with the engine by means of a shaft and wheels, or by 
connecting rods direct, 80 as to 
round acurve. This arrangement admits of the lateral vertical 
ments of the coupled engine and vehicle. The ne may also be 
guided as well us regulated in speed by means of a duplex brake action, 
which is operated by a single hand lever, so that the motion may be checked 
or the brake applied to either side of the machine, and so guide it by the 
different speeds of the driving wheels. The improved pressure gauge 
consists of a metal or other chamber formed in two parts, and divided e an 
elastic air ag! diaphragm. Above the chamber is fitted a graduated glass 
tube, partly filled with water, which rests on the elastic diaphragm. The 
pressure of the steam raises the diaphragm and column of water, causing the 
air to be compressed, and in the ordinary gauges the air escapes through 
water when subjected to long continued pressure, but by interposing the 
diaphragm of elastic air proof material this escape is prevented, and the 
gauge continues correct in its indications. 


CLAss 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, Jc. 


621. W. Weis, Ryder’s-court, Leicester-square, London, “‘ Horse shoes.” — 
Dated 5th March, 1863. 

This invention consists in forming horse shoes without nail holes, and in 
fastening them to the hoofs of horses by means of two or four projections or 
hooks from the shoe, which projections or hooks are clamped by a band of 
iron, or by two bands of iron passing in front of the hoof; in some cases 
these bands may be tightened by a screw or clamp.—Not proceeded with. 


* 627. J. Howie, HurYord, Aryshire, *‘ Construction of the crossings of railways.” 


— Dated 5th March, 1263. 





Under one modification or system of arrang t embodied in this inven- 
tion, in place of laying down rails of the ordinary kind fifteen or sixteen 
feet in length, short lengths of rails are inserted in the main and siding 
rails at the parts which are found to wear away most rapidly by the traffic 
of the carriages. The paris which are found to give way so much sooner 
than the other portions ef the line are those which are contiguous to the 
tongue or point rails of the crossings. At these parts a c»mparatively 
short length of rail is interposed in the line of the ordinary rails, 
and forming a continuation of the same. These short lengths of 
rail are by prefe:ence formed of steel, or case-hardened iron, in order 
that they may wear as long. or nearly as long, as the rails which are 
subjected to the ordinary wear and tear oftneline. These short lengths 
of rail are fastened by means of fish plates extending for some distance 
beyond the abutting ends of the rails, and are firmly bolted together, A 
portion of the holts may be passed through both the rails, so as to obtain a 
very firm junction, and preveat ail rocking or lateral motion of the rails. 
The fastening of the parts may, however, be effected in various ways. In 
conjunction with these short lengths of hard metal rails, it is proposed to 
make the extremities of the tougue rails in short piecss, fastened by suitable 
chairs, and extending backwards a length of four or five feet, and made by 

reference of steel, or of case-hardened irou, so that these parts may wear 
in unison with the contizuous hard metal rails. Another mode of arranging 
the short rails is to form them in two parts, the lower portion of the rail 
being formed with a vertical web or feather, and the upper half being of a 
saddle-like Ngure with a recess corresponding to the said mid-feather uf the 
lower part. The upper portion of the rail is slipped on to the lower one, 
and the two are firmly secured by being bolted together by the fish-joints 
This arrangement admits of the upper portion of the rail being easily renewed 
from time to time when worn, 


641. H. R. Spicer, Clement's-lane, Lombard-street, London, “ Preserving and 
protecting the bottoms and sides of ships, &c."—Dated 6th March, 1863. 

For the purposes of this invention tue inventor employs sheets, plates, 
or tiles of glass, china, or porcelain of such a size and thickness as may be 
most suitable to the surface to be covered. He attaches the said sheets, 
plates, or tiles of glass, china, or porcelain to the surfaces to be covered by 
cementing mediums, such asred lead, putty, bitumi orresi ts; 
or mechanical means, such as screws, nails, or pegs formed partly or entirely 
of metal or glass; or by the employment of flanges, dogs, or ciips formed 
by the configuration of the said sheets, plates, or tiles.—.Vot proceeded 
with, 





650. J. Hawortn, Manchester, “ Bi akes."— Dated 9th March, 1863. 

This invention con-ists in applying a metal clip lined with leather or 
other suitable material for increasing the frictiun to the nave of one or more 
of the wheels of an omnibus or other carriage, and in connecting the two 
ends of the cli» to a double lever which is in communication with a 
treadle or handle.—Not proceeded with. 


651. C. H. Lea, Shallowford, near Stone, Stafford, ** Apparatus for opening 
and closing the gates of railway crossings, &c."—Dated 3th March, 1863. 
Thi. invention is de-igned for the purpose of preventing accidents at level 
crossings, and to enable one person by a simple movement. ? a lever to 
open or close both gates, and at the same time to set the signals on both 
the up and down lines of the railway, At places where a railway crosses a 
common road at about right angles, it is usual to have two pairs of gates 
s0 arranged as that When they are open as regards tne road they are closed 
as regards the railway, and vice versd. The patentee mounts these gates so 
as to turn upon footsteps, and c nuvects each gate by a link to the outer end 
of a lever capable of vibrating on a fixed centre. The inner ends of each 
pair of levers meet in the centre and are furnished with slotted eyes, and 








they are all four connected together by rods and links running along the 
six foot way, so that they must all act simultaneously. The outer end of 
one of the levers is lengthened, and is connected by a chain or chains to 
two hand levers, one of which being depressed causes the gates all to open 
simultaneously, and the other closes them in a similar manner. By con- 


of water in every part of the machine for the better utilisation of the necting the ordinary semaphore or other signals on the up and down lines 


which work the gates by means of chains passing round pulleys, the open- 
ing of the gates (or closing of them as regards the railway) will be caused 
to raise the danger signals on both lines, a spring or weight bringing the 
same down as soon as released by the closing of the gates to the road. 


656. J. R. Gorst, Liverpool, ** Carriages."—Dated 9th March, 1863. 

This invention has for its object the construction of carriages in such a 
manner as to facilitate their draft by the use of wheels of increased diameter 
and to admit of the centre of gravity of the carriage being lower than usual, 
For this purpose the shank of the axle-tree is lengthened, as required, and 
is made to furm (either with or without the aid of a pieced crank) a fixed 
vertical guide for a grooved slide. which carries a box in which the upper 
part of the said shank is enclosed, in such a manner as to give stability to 
the said shank, and prevent the box and slide from moving thereon in any 
but a vertical direction to an extent limited by the length of the slot in the 
box, and by fixed stops. The upper part of the shank of the axle-tree, where 
the axle is inserted, is strengthened by two side pieces, which fit the hollow 
space in the box, and are brought in contact with the said fixed stops as the 
box is pressed upwards to its extreme height by the spring-, or downwards 
by the weight on the body of the carriage. At the lower end of the shank 
of the axle-tree there is a cross piece or crutch, to which is or are fixed a 
spring or spring-, and which extend to a corresponding cross piece or 
crutch at the bottom of the shank on the opposice side of the carriage. 
This spring or springs is or are intended to take the smaller weight, that is 
to say, the weight of the unloaded carriage, and there are two side springs 
(one on each side of the carriage) fixed at their ends to the body of the 
carriage, and bolted in the middle to a cross piece fixed on to the shank of 
the axie-tree, which springs are intended to take any greater weight put 
upon the cariiage. Or there may be two springs on each side fixed between 
the bottom plate of the said box and the said cross piece for the same 
purpose. 

665. W. R. Muntey, Plymouth, ‘‘ Sheathing iron ships, caissons, &c.”— Dated 
11th March, 1863. 

This invention consists in attaching metal sheathing to iron ships’ bottoms, 

cai-sons, and other like structures as hereafter described. ‘The pat 


687. J. H. Jounson, Lincoln’s-inn- as suitable 
_ ‘s-inn-flelds, London, ‘* Fastenings 





March, 

This improved fastening is constructed as follows :—As lied to the 
hames of a horse collar, one of the branches wo holes, 
made at right augles to each other, and f one the other, so 
that the two will ey See each other. Into the lower hole is 
fitted a bolt or pin, Wty © Ceemaeern seach, os bs © 68 te ene eee & 


it effeetually 
in the ring or metal eye pre- 
vents it from being turned sufficiently to release the 
the accidental opening of the hames is avoided. In order to release them 
from the collar, the martingale must be first disconnected, when the ring 
is free to turn the required extent for the opening o! the ‘astening. 


696. J. C. Ricuarpson, Swansea, “ Constructwn of ships."—Dated 14th 
March, 1863. 

It is, according to this invention, proposed to construct the frames or ribs 
of double angle or T-iron, having the flanges on the outside with holes 
punched for the ption of f ings. Such iron frames may be gaiva- 
nised or coated with paint or other material, or othe rom 
oxidation or not as required. The space between these frames is filled in 
with short lengths of wood planks, the same thickness as the moulded size 
of the iron frames, and dressed fair with the iron outside and in, or made 
thicker, so as to project inwards beyond the inner edge of the iron frames, 
and to butt against each other, and by means of iron or other 
rivets to the flanges of the iron frames, or in any other manner. If in the 
construction of the ship wood be tially used for floors or transoma, or 
fashion or other timbers instead of ‘I’ or angle iron, or in combination with 
it, so as to render the filling-in pieces of wood partly unnecessary, then 
such filling-in pieces to be only partly used. The keel, stern, and stern 
posts are to be of wood. The outer planking, which is to be of wood, is 
secured by wooden trenails or metal bolts, or other suitable fastenings, 
which may be rivetted or otherwise secured on the inner work. An inner 
planking may be added of wood ; and all or part of the fastenings may be 
driven through it from the outer planking.—Not proceeded with. 


703, T. W. WiuieTt, Charing-cross, London, “ Reefing and furli 
sails of ships and vessels from the decks thereof.”—Dated 1 
1863 


The sail is, ding to this i tion, bent to a wooden roller secured 
on the fore part of the yard by suitable bearings at each end, and sup 
in the centre by a roller claw, firmly secured to the mast, and of sufficient 
size to receive the entire sail when wound up on the roller spar. A solid or 
hollow metal rod of equal length to the roller spar, is secured and turns 
in suitable bearings fixed near the ends of the yard, and wy of, 
or closely connected with, those in which the roller spar turns, h end 
of the metal rolier is furnished with a cog wheel, which gears with a smilar 
wheel on the ends of the roller s On the ceutre of the metal roller is 
a chain wheel, grooved similar to the chain wheel of a clock, for the purpose 
of furming a secure hold for a chain, which, after passing over it, is led 
through two sheaves fixed in the mast, one a short distance above the other, 
but both higher up in the mast than the yard would be if the sail was set. 
The chain is of sufficient length to permit of the furling and unfurling of 
the sail, and the two ends are attached to two haliards, by which the appa- 
ratus is worked from the deck. Thus, when the sail is set, by sackenlog 
away the upper haliards, the yard will descend from its own weight, 
the metal rod will be put in motion by the slackening of the chain, and 
communicate its rotatory motion to the roller spar, by means of the cog 
wheels, and so reef the sail to any size required ; by tightening the upper 
haliards, the sail is sct. 
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Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge. 


616. T. E. and R. Tuornton, Blland, York,“ Apparatus for preparing 
wool, dc.” —Dated 5th March, 1862. 

The first part of this invention consists in having a machine called a 
**seribler” provided with cards, similar to the carding engine, 80 as to 
produce cardings therefrom, also in the application thereto of ordinary 
piecing apparatus, so arranged that the cardings may be delivered or fed 
thereby to the creeper or feed apron of the carding engine; and, also, in 
giving @ traverse movement to the apparatus emplvyed for tipping the 
troughs of the piercing apparatus, so as to equalise the feed, and there 
produce more even cardings. The second part of the invention relates to 
means or apparatus for producing a draught on the cardings as they issue 
from the plestag apparatus of the carding engine by which the ordinary 
machine called * Billy” is superseded. The apparatus consists of a pair of 
fluted rollers d together in a box which is mounted on axe: in suitable 
bearings to allow it to rotate. The axis of the rullers are at right angles to 
the axis of the box. On one axis or end of the box is fixed a pulley, and 
on the other end another pulley, which is attached to a bevel wheel 
capable of running loose thereon. This bevel wheel gears into another 
bevel wheel fixed on the axis of one of the rollers. This apparatus is placed 
and arranged so that, while the rollers are drawing the cardings, they are 
also twisting the same more of less, according as speed is given to the two 
pulleys by cords, straps, or gear. Nipping rollers are also employed for 
folding the cardings while being drawn. 


674. F. Buser-Kravsuaar, Thaives-inn, Holborn, London, ** Apparatus for 
winding, cleaning, measuring, sorting, doubling, throwing, and reeling 
silk.”—Dated 11th March, 1863. 

This invention relates to improvements upon and applicable to certain 
hi and app patented by Rudolph Bodmer, as a communica- 

tion from the present patentee, dated the 29th September, 1867 (No. 2508). 

| These improvements consist, First, in certain mechanism for regulating the 

| tension of filaments or threads of silk, cot:on, or other Sbrous material w 

the same are wound upon or off reels, bobbins, spindles, spools, and such 

like objects in the various operations of winding, twirting, and doubling, 

and for which and other operations a uniform tension of the thread 
requisite or desirable. This tension-regulator consists of a bar rod or lever, 
one end of which is furnished with asuitable eye hook, or other guide thro 
which the thread passes, and by means of which it is supported by 

thread, the tension of which is to be ia while ne ee end of 4 

bar is joined to and forms of a simple friction apparatus con 

the a bobbin, or ion from which the thread is wound off, or 

with the spindie upon which it is wound, or with both. The regulator, rest- 

ing with one end upon the thread, will by its weight depress it 

to the amount i to be in unwinding it from its 

spindle, and cause it to deviate more or Jess from the direct line. If, 

fore, an increase or a decrease in the resistance takes place, the deviation 

will become smaller or larger, and the regulator will rise or fall, and, 

thereby, decrease or increase the friction upon the spindles in connection 
with it. In this manner a constantly uniform tension of the thread will be 

maintained. In case of the strain becoming too great, the w 

spindle will, by the same friction apparatus, be thrown out of gear with its 

driving dise or strap, whereby the breaking of the thread is prevented. 

Secondly, the improvements consist in se!f-acting or automatical weig' 

and sortin. hinery or app intended chiefly for weighing 

sorting bobbins or tubes of silk thread of equal lengths, 


675. H. D. and J. W. Tavuon, Huddersfleld, “ Finishing woollen, worsted 


and other fabrics.” —Dated 12th March, 1863. 
This improved process or finishing operation consists in causing the sur- 














over, under, or between a flat, convex, cylindrical, or other dresser or 
dressers while the latter are in motion, so that the surface of the 
fabric is thereby subjected to a peculiar operation, the effect of which is to 
raise the pile or staple in the first instance, and then to reduce it by rabbing 
till the required finish is obtained, and, finally, to beat or cleanse the fabri 
from the pumex dust and other impurities, The object of this invention is 
to produce such a finish upon the surface of the fabric 

immaterial in what way the same shall be cut and put together in the 








takes two pieces of angie iron with J on one edge. He prefers the iron to 
be three-sixteenths inch thick, angle flange on quarter wide, and two T 
flanges together one inch, so as to leave about three-quarters inch in 
projection on each side. He places them vertically and parallel to each 
other about eighteen inches ap irt on the ship’s side. He then introduces 
length of, say one and a quarter inch sheathing, bet or i diately 
behind the frames, using a portion of their rivets to fasten therm on, the 
grooves in the ends of which correspond with the projections of the Z- 
flange f rmed to receive them. He fastens one of the irons by tap-screws 
or rivets. He then lays on the ship’s skin hairand tar, or auy ovher suitable 
composition ; puts one end of the wood in its piace, then brings the other 
iron against the other end, always with the flange outwards, and so on 
throughout. The ends of the separate pieces of sheathing 7, on 
tops of the irons, the whole presents a surface as upon a wooden ship, He 
then caulks it and covers it with pitch and felt, so as to render it perfectly 
impervious to water. 





ture of any article therefrom. The pile or nap of the woollen, 
worsted, or other goods, instead of being and dressed in the usual 
way, so as to lie in an inclined direction on the surface of the piece, is 
raised and reduced, so as to form a short and even nap standing vertically 
on the surface of the fabric. The hinery or app which constitutes 
the Second part of the invention, and by means of which it is me to 
effect the aforesaid fin'shing, consists of a dresser or dressers, pile- 
raising — and yy oe oom, —_ : A, any 
mechanism sui lor the purpose, an w moun’ ny 
frame, fitted with feed and take-off rollers, by which the fabric apd 
pelled. 





618. W. A , Cheadle, Chester, and W. Jounston, Newton Moor, “ 
rats fo i —p- the te part ry 9 





This invention relates to the small carding surfaces employed in carding 
generally attached to continuous chaia, end termed flats,” and is 


face or surfaces of fabrics requiring to be dressed to pass in contact slowly . 




















of such cards in an even 
ae 

or shaped 
a guide or pecu cath 


from the prihding 
at certain intervals, so that such guide governs the superficial form into 


620. E. P. Puenty and W. Pain, Newbury, Berkshire, “‘ Method of support- 
ing screens and straw shakers.”—Dated 5th March, 1863. 
This invention consists in supporting screens and straw shakers upon 
springs rigidly fixed at one or buth ends, in lieu of the vibrating rods here- 
tofore employed for that purpose.—Not proceeded with. 


623. 8. H. Foster, T. Bunwry, and J. Anperson, Leicester, “* Apparatus for 
the manufacture of looped fabrics."—Dated 5th March, 1863. 

These improvements have for their object to obtain increased facility in 
the manufacture of what is commonly called “turned work,” or *‘ purl 
work,” and rib work when required. For this purpose, according to the 
First part of the improvements, the needles are arranged in two sets, and 
are capable of being separate'y acted upon in concentric rings. The 
needles of one ring are arranged radially, and the needles of the other ring 
are at right angles to them, or they may be inclined thereto. These needles 
have loo-e tumblers, of the-ch of those known as Townsend and 
Moulden’s needles, and for which letters patent were granted to M. Towns- 
endand D. Moulden, the 13th February, 1849 (No. 12474), and they have 
short or hooked barbs: and attached to or moving with each of them there 
is also a spring or pointed instrument, tte point of which is curved to enter 
a recess in the side of its needle, and at a short distance behind the point of 
this additional instrument there is also a projection or stop. By these 
means the loops formed on one set of needles may rest on the needles and 
pointed instruments referred to, and be held there while the needles of the 
other set enter between such pointed instruments and their needles for 
change of loop, In this adaptation, when it is intended to change from 
ribbed work to purl work, the tip of the incline or cam which gives movion 
to the needl:s will be raised or depressed at pleasure by means of a jacquard 
or other suitable selecting means, According to another modification, 
constituting the Second part of the impr vements, the needles are 
arranged in two cylinders, one over the other, and parallel to the axis. of 
such cylinder, with the needles of one cylinder poi inad 
towards those of the other. These needles also have loose tumblers, and 
those in the lower cylinder have the upper surfaces of their beards or barbs 
formed with recesses to receive the ends of the upyer needles, while in the 
under side of each of the upper needles there is a recess to receive the 
point of a lower needle. Threads for loops may be laid on either set of 
needles as required, and the work is changed from one to the other set of 
needles by suitable guides. 

629. J. Esury, Nottinvham, * Apparatus for the winding of lace on to the 
work roller in warp lace, bobbin net, or twist lace machines.”— Dated 5th 
March, 1863. 

This invention relates to apparatus for the winding of lace on to the work 
roller in warp lace, bobbin net, or twist lace machines. Heretofore in such 
machines as the diameter of the roll of Jace or fabric wound on the work 
roller progressively increased, what is called the * take-up” of the work 
also increased. so that the end of the lace last made was longer than the 
portion first made, although there was an equal number of motions at each 
end, By means of this improved appsratus the lace or fabric is wound on 
the work roller as fast as produced on the machine, and at a certain and 
regular speed whereby the lace or fabric is of the same length throughout, 
and without variation in respect of the tightness or slackness of the lace 
or fabric when made. 

680. H. B. Bartow, Manchester, “‘ Looms”—A communication.—Dated 13th 
March, 1863. 

The nature of this invention consists in supporting the bobbins containing 
the warp yarns or threads by a plate connected to or forming part of the 
loom, and in guiding the said warp threads direct to the loom, whereby 
facility is afforded in piecing up a broken end, and also in sizing and dress- 
ing the warp before it posses through the healds, aud in an improved 
arrangement of parts, for giving off or delivering the warps, and for taking 
up the woven fabric. 

686. A. WypLer avd C, THornton, Belfeld Paint Works, near Rochdale, 
Lancashire, ** Piinting and dyeing wollen fabrics.”— Dated 13th March, 
1863, 

This invention con-ists, First, in the use of a new substance as applied to 
the printing of woollen fabrics. For this purpose, the inventors use the 
substances known as deoxidysed indigo, in combination with gum or other 
thickening matter. Secondiy, in producing colours upon woollen goods, 
the patentees, in the first place, print them with the said deoxydised indigo, 
or other printing material, and then dye them to any desired colour.—Not 
proceeded with, 

721. W. Dontavann and D. Cricntox, Manchester, ‘* Looms.”—Dated 18th 
March, 163. 

This invention cannot be described without reference to the drawings. 


725. W. E. Tayior, Enfeld, Lancashire, “ Machinery for reeling, winding, 
warping, and beaming yarn,” — Dated 17th March, 1-63, 

This invention consists in giving rotary motion by bands and pulleys to 
the spindles on which the caps or bobbins are placed, whereby any 
additional amount of twist can be given to the yarn in proportion to the 
speed at which the spindles are wade to revolve. The inventor fixes 
the bobbins on stationary spindles, and draws the yarn through a guide 
placed in line with the axis of the bobbin. The flange over whicu the yarn 
is drawn is made of metal or other material having a polished surface to 
prevent friction; or a tight flyer is mounted on the fixed spindle to guide 
the yarn, and by this means the tenderest yarn can be unwound without 
breaking ; when the yarn is drawn off from the upper end of the bobbin an 
additional twist for each layer on the bobbin is put in the yarn. When it 
is requisite to give a greater amount of additional twist to the yarn, he 
imparts rotary motion to the spindles and bobbins by means of bands and 
pulleys, the velocity imparted to the spindles depending upon the quantity 
of aduitional twist to be given.—Not proceeded with, 


726. H. Kivsnaw, Haslingdon, ** Looms.”— Dated 18th March, 1863. 

The object ot this invention is to vary the motion of the lay, so as to 
obtain the requisite swell for the passage of the shuttle across the shed. In 
looms of the ordinary construction the crank shaft is connected to the lay 
by means of rigid counecting arms or links. Now this invention consists in 
making the connecting links with a joint at or near the centre of their 
length. The end of the link, jointed to the lay, is provided with two step 
pieces, bearing alternately against the lay swords above and below the joint 
pin; the joint in the connccting links allows them to yield in turn- 
ing over the back centre of the cranks, thus producing the required 
swell in the motion of the lay. The upper stop piece comes against a 
spring, for assisting the counceting link back to the lower stop.—.ot pro- 
ceeded with. 

728. E. Leoris, Bondeville, France, “ Machine for threshing out the seed of 
Jlax.”"—Dated 18th March, 1803. 

The object of this invention is to separate the seed from the stalk of flax 
in a simijar man: er to the present system of hand labour; and the machine 
by which the inventor effects this purpose is composed of a bench or frame, 
and an apron or folding cloth to spread out or lay the flax to be threshed ; 
also of bvaters or wallets, having blocks at the end, of about twenty inches 
loug by about sixteen inches wide, which are made to fall upon the flax with 
a shock, by means of a series of cams placed spirally on a shaft. Any 
motive power may be used: if steam or horse power, motion may be 
| apse to the driving shaft by means of fast and louse pulleys ; if hand power 

e used, by a crank placed on the side of the shaft, near the pulleys, or on 
the tly-wheel on the other side. A fly-wheel may be added, to regulate the 
broken or checked motion of the cam shaft. The beaters being raised, by 
the action of the cau.s, about sixteen or twenty four inches above the bench, 
and suddenly abandoned to themselves, fail with a certain shock simiiar to 
the blow of the workman in hand threshing. The flax spread on the 
feeding cloth may be easily turned during the working of the machiue, 
and a perfect threshi..g be effected.—Not proceeded with. 


729. T. OLDKNow, Nottingham, “‘ Jacquards employed in bobbin net or twist 
lace machines.” . Dated \ith Murch, 1863. 

Under the ceutre of what is known as the Manchester top the patentee 

laces a threefold sley of wirework, consisting of horizontal bottom, or 

orizontal or bottom sley, a front slide or front sley, and a back side or 
back sley. The said front, bottom, and back sleys are tormed cf wires bent 
at right angles ; the ends of the wires which torm the front and back sleys 
are connected to other wires or plates at right angles to them, and are 
secured by twisting them with lighter or thinner wire, or by rivetting or 
soldering them together. ‘The centre portion of the wires which form the 
horizontal sley are crossed ai right angles by other wires. The horizontal 
or central sley is provided with as many strings or wires as there are holes 
in one side of either of the cylinders, when two cylinders are u ed, or with 
half as many strings or wires as there are holes in one side of the cylinder 
when one cylinder only is used. Iu front of the ecntrai or horizontal siey 
are the strings or wires belonging to, or to which motion is communicated 
by, the front wires and the fro..t cylinder when two cyiinders are used ; ani 
at the back of the central or horizontal sley are the strings or wires 
belonging to, or to which motion is communicated by, the back wires and 
the back cylinder when two cylinders are used. ach of these wires or 
strings is provided with a dropper of the required size ; these droppers are 
divided into three several sets in three distinct boxes; the strings or 
wires to the droppers in the front box are also attached to one end ofa 
thin metal jack lying in the front and back sleys; such jack is also 
attached to the wire or strings of what may be denominated No. 1 droppers 
in the centre and back box, and so on with every other subsequent number, 
so that when a selection is made by the front cylinder on the front wire 
in the front box, a selection is also made of the droppers in the central 
box ; hence, by the employment of six cam; instead of four, as heretofure, 
and by using three driving bars, instead of two driving bars as here- 











and back motions of the machin: 
Ciass 4.—AGRICULTURE. 
Including Agricultural let Windlasses, Implements, Flour 
ils, &c. 
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688. W. Smita, Little Woolstone, Buckingh , 
vatung land a d sewing seed.”—Dated 13th March, 1863. 
For the purposes of this invention the framing of the fore carriage is, by 
preference, of a triangular form, and is connected at its hinder end with an 
axle, on which there are two wheels, which the pitentee calls the main 
wheels, one at each end of such axle. There is also at the front end of the 
fore carriage a locking axle with two wheels, which have, in addition to 
their broad tyres, ventral projecting rims, which cut into the land when 
the machine is in use. The s eeriug is by means of a lever handle on an 
upright shaft, by which the fore wheels and their axle are moved. At the 
front end of the t iangular or fore frame is applied a draft i.strument or 
apparatus, such as was described in the spec fication of a former patent 
granted to the present paten'e , dated 11th January, 1856 (No 87), inorder 
that the end of the draft rope, which comes into action at a headland, may 
cause the implement .o be turned by the power employed for drawing it 
from headland to headland. The cultivating tines, presser, and seed tubes 
are arranged in a simi.ur manner to that described in the specificat on of a 
previous pacent granted to the present pa entee, and dated the 13th May, 
1361 (No. 1219). These tines, pressers, and seed tubes are mounted on a 
lever frame, the forward end of which is p n-jointed to projections fixed on 
the axle of the main wheels of the implement. ‘the front or triangular 
frame is con:ected to the axle of the main Wheels, and the two outer parts 
or sides of the fore framing extend back, and have handles applied thereto, 
by which the fore wheels and front end of the fore carriage can be lifted. 
In front of the axis of the main wheels a seed box or chest is placer on the 
fore framing or implement, which, by trunks or passages, is connected to 
a smaller seed box placed on the outer parts of the fure framing, which are 
extended back, and which are bent upwards in order to carry such hinder 
seed box. On the axle of the main wheels is fixed a chain wheel, and on 
the shaft or axle of the hinder seed box is also fixed a chain wheel. Thus 
the chain wheel on the main axle, by an endless chain, gives motion to the 
axle in the hinder seed box. From the shaft or axle of tie hinder seed 
box motivn is communicates, when desired, to an axle or shaft, which, by 
drums or pulleys, gives motion to endless bands in the trunks or pass ges, 
by which the seed is raised from the one seed box or chest to the other, as is 
well understood. From the under pact of the hinder seed vox pipes or 
flexible tubes descend to the drills, as is usual. The lever frame, which 
carries the tines and drills, is capabie of being raised, und the raising may 
be done by any convenient apparatus. That which is preferred is a barrel 
put in motion by a crank handle and bevel gearing, mounted on the ends of 
the bars which support the hinder seed box. ‘he hinder lever frame 
which carries the tines has two wheels, which run on the land and regulate 
the depth to which the tines descend into the land, and provision is made 
pe adjusting the tines in the lever frame, or for adjusting the axles of the 
whee!s. 
689. W. E. Gener, Wellington-st eet, Strand, London, “* An improved plugh.” 
—A communication.— Dated lath March, 1863. 

This plough is composed of a beam or body similar by its share, coulter, 
mould board, handle, and oblique axle to the ploughs usually used in vine- 
yards, but differing from them in the tie-piece, and a vertical shaft turning 
in sockets, one of which is on the heel. The upper part of this shatt 
receives the movable handle, and the shaft further carries the small plough 
beam, which is composed of a concave mould board, a coulter, and a share. 
If the ploughwan acts upon the movable handle, the small plough beam 
will describe a greater or lesser angle, and if on the contrary he vrings it 
against the fixed angle, the small beam will come into line, and be 
lodged between the mould board and the main beam and its fore 
part. The obliquity of this movement is regulated by a double segment of 
a circle piaced on tue tie-piece, and pierced with holes, into which passes an 
iron pin for arresting the movable handle This plough, by means of a 
movable frame fitting on the axle, lends itse'f to every description of plough- 
ing, in lines or furrows, whether one horse be on the left of arow of vines or 
other plants, and the other horse on the right, or whether both be on the 
same side. And this plough, by changing the form of the instruments, will 
work between tworows of all plants cultivated in ridges or Jiues.— Not pro- 
ceeded with, 

699. J. WaLWortH, Bradford, “ Apparatus for washing or cleaning and dry- 
ing Egyptian wheat, beans, de."—Dated 14th March, 1363. 

The first part of this invention consists of 2 cylindrical vessel, havinga 
central rotary spindie therein, on which are a series of prej.cting arms. 
This cylinder and spindle are by preference placed verticaly. ‘Lhere is 
also another cylinder with a central rotary spindle having an Archimedian 
screw thereon, which cylinder is, by preference, p'aced at an inclivation to 
the former cylinder, and ac annel or recess is formed longitudinally on the 
upper side of this inclined cylinder. The two cylinders ure connected by a 
spout or pipe at their bottom ends. A hopper is placed above the vertical 
cylinder, from which the grain to be washed is supplied or fed thereto, and 
an outlet spout is provided at the top end of the inclined cylinder for the 
grain to pass out. Alsoa pipe and tap are introduced at the top of the 
cylinder for the supply of water. Both cylinders are kept full and over- 
flowing at near the top of the vertical one, and an outlet pipe and tap are 
provided at the bottom for the escape of water and dirt. Motion is given to 
both the spindles by suitable gearing or pulleys, and straps or cords, 80 as to 
produce ayitation of the grain in the vertical cylinder, and cause the 
Archimedian screw to raise the grain up the inclined cylinder, from which it 
escapes ut the top by the spout. An outlet is also provided at the top ot 
the vertical cylinder for chaff or light dirt to float off, and there is alsoa 
perforated false bottom placed in the inclined cylmuer to prevent the 
grain from passing out by the dirt pipe. The Second part of this invention 
consists of a vertical hollow spiadle capabie of rotating, having a series of 
hollow circular tables attached thereto, and communicating therewith. A 
series of scrapers are placed in contact with the uvper surface of each table 
at tangents thereto. Steam is supplied to the holiow spiuule at the top, 
and condensed water is let out at the bottom. Grain, after being washed as 
set forth in the first part, is conducted by a hopper or dish to the centre of 
the uppermost table, and is gradually pushed outward by the scrapers off 
the edge as the spindle and table rotate, whence it falls into another dish or 
upper tab’e which conducts it to the centre of the secoud table, where it is 
again driven gradually outward by the scrapers to and off the edge to the 


hinery for culti- 


; next table, and so on from one table to another, when it finally passes out 


at the bottom dried. 
727. B. WREN, Stockton-upon-Tees, ‘ Cleansing and treating certain descrip- 
tions of wheat and other grain.” — Dated 8th March, 1363. 

Tn descriving the machinery employed, and its mode of operation, the 
patentee supposes some particular grain, say, Egyptian wheat, to be the 
grain to be cleansed and treated according to this invention. The wheat is 
first passed through a separator or winnowing machine in the ordinary 
manner ; it is then passed through a spout into a cylinder made of wire (or 
thin metal plate perforated), within which a screw is fixed, which carries the 
wheat forward, as it revolves, in a cistern filled to a sufficient depth with 
hot water, the lower side of a part of the cylinder being below the surface 
of the water, so that ali the wneat passing through it is immersed and tho- 
roughly washed. The lower side of a part of this cylinder is above the 
water in the cistern. In this the wheat is rinsed, ali soluble particles being 
removed by the hot water, as it falls over tuis part of the cyiinder into the 
cistern. Between the thread of the screw of this cylinder, trom the shaft 
in the centre to the outside thin metal, blades or strong wires may be 
placed, for the purpose of breaking up the earthy or other soluble sub- 
stances with which it may come in contact; for the purpose of keeping 
open the holes im the perforated metal, or the spaces between the wires, a 
suall quantity of water is kept dropping on the outsde of the cylinder. 
‘The wheat is then passed into a cenurifugal drying machine or machines, 
aud the moisture auhering to it on leaving the washing and rin-ing cylinder 
is removed. ‘This machine or machines consists of a vertical shaft or shafts, 
provided with one or more c nical or dish-shaped sieves or separators called 
driers ; they are made of wire work, or thin metal perforated, fixed ona 
stroug frame of iron or other suitable material. ‘Their peripheries are 
higher than their centres, and the wire work is made fine enough to prevent 
the wheat passing through it. The wheat enters the dryers at the centre, 
and is thrown over the periphery of the dish or conical shaped driers. The 
water or mvisture passes through the spaces between the wire, through 
which @ strong current of air is made to pass, by means of a blast-fan 
blowing into each dryer, and an exhaust or suction fan drawing the air irom 
the inside of tne dryers, through a pipe attached to the inner case, which 
receives the water or moisture thrown off by the dryers. The drying can be 
regulated by the number of drycrs the wheat is passed througin, and the 
speed at which they aredriven. After this process the grain is m a fit state 
for either storing, grinding, or other manufacturing purposes. And it is 
also well adapted for decurtication ; and, when required, it is passed into a 
machine or machines for that purpose. This machine (or these machines) 
consists of stones of cosrse grit fixed on spindies revolving rapidiy ; the 
stones are enclosed in cases or cylinders, which revoive slowly. The cases 
are made of plate iron, punched full cf smail ho.es like a grater, with the 
rough side inwards, icaving a space of about an inch from the stone for the 
wheat. It is so arranged that the wheat can pass through continuously 
(or it can be charged and emptied as reyuired). There is a current of air 
torced in with the wheat (as it enters the machiues), for the purpose of 
keeping it cool, while the stone is acting upon it. The wheat is then passed 
into a kind of sieve, called a dickey, which separates al] the fine particles 
from it, the skin or brau being removed by a current of air (produced by 


Ocr. 23, 1863. 
through it as it falls 


from the dickey. This completes the 
, avd the wheat so and treated is ready for consumption, 
grinding, or other manufacturing 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
; and House Fittings, Warming, Ventilating, $c. 
702. F. Hoyos, Paris, “ Stove or firegrate.”"—Dated 16th March, 1863. 

This invention cannot be described without ref to the drawing 

718. T. N. Miuuer, Bishop Stortford, “ Heating horticultural buildings.”— 
Dated 17th March, 1863. 

This invention consists in combining two modes of heating heretofore 
practised, viz , flues on or near the floors of such buildings, through which 
the heated products from the fires pass into the chimneys; and water 
troughs with perforated covers, similar to those heretofore used in combina- 
tion with boilers, suitable for causing water to circulate in such troughs.— 
Not proceeded with. 


a fan) 








Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


705. G. P. Bevgy, Liverpool, “ Discharging projectiles below the water line of 
navigable vessels.”  Daed léth March, 1863. 5 
This invention consists in constructing a port-hole below the water line 
of the ship, fort, or other vessel, and in causing a tube at the required time 
to project through the said port-hole -the outer end of the tube being 
pa Bn which tube the projectile is discharged. The port-hole is 

closed after the discharge by a specially constructed cover. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 


722. J. Roperts and R. Nayuor, Manchester, “ Organs, harmoniums, and 
pianofortes”"— Dated 17th March, 1863. 

In carrying out this invention the inventors place the key-boards, keys, 
or manuels of organs, harmoniums, pianofortes, German pedals, and pedal 
bearers, on springs at the frout part, or they suspend the same from springs, 
so that, when more pressure is used on the keys than is requirel for play- 
ing, the keys yield, and the swell shutters or Venctians open, thereby 
increasing and regulating the sound; or, as a modification of the same 
principle, they place a spring of india-rubber or other suitable material 
under each key, and thus obtain the same result.—Not proceeded with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
lass, Pottery, Cements, Paint, Paper, Manures, §c. 

567. J. MAxrieuD, Warrington, Lancashire, ‘* Brewing.” — Dated 28th 

February, 1863. ‘ 

This invention is designed for the purposes of keeping the yeast arising 
from malt liquor separate from the liquor as it rises during the process of 
fermentation, and for retaining the carbonic acid gas in the malt liquor, 
and preventing the too free entrance of air. The improvements consist in 
the employment and use of a cover or lid floating upon the surface of the 
malt liquor, and furnished at the edges with india-rubber or other elastic 
medium to form an air aud water-tight joint between the edge of the cover 
and the inside of the vat in which the liquor is placed to ferment. This 
floating cover is provided with a tube extending upwards, through which 
the yeast passes and falls on the outside of the cover. Valves are also 
employed in the cover, opening inwards, and connected with tubing by 
which any liquor the yeast may contain passes again into the vat. The 
patentee also employs within the vat coils of piping supplied with hot or 
cold liquid to rezulate the temperature of the liquor, as usual, and taps 
for drawing off the malt liquor from beneath the cover when the barm is 
separa ed. By the use of this floating air-tight cover the height of the 
liquor in the vat becomes immaterial, and the free escape of the carbonic 
acid gas is ulso prevented. 

579. J. W. Preron, Leeds, ** Refining anl purifying oils.’—Dated 2nd 
March, 1863.’ oe my 

The pavenes ciaims, First, the use of muriotannic acid for refining and 
purifying oils and other fatty matters, as de-cribed. Secondly, the us? foc 
the same purpose of methylated spirit in combination with muriotannic 
acid, as descrived. And, Lastly, the use of nitric and sulphuric acid, and 
the guises derived tiuerefrom, for refining and purifying oils, and other 
fatty matters, when such oi's or fatty matters have been previousiy 
purified by means of muriotaunic acid or similar taunin matters, as described. 
605. J. De Keyser, Molenbeck St. Jean, Belgium, ‘* Treating petroleum oil.” 

—Dated 4th Mirch, 1363. 

This invention consists in subjecting petroleum oil to one or more 
distillations, so as to clear it from impure and tarrish matters, using soda to 
clear it from acids, and thus to render the oi) so purified capable of being 
combined with the oils of fish, animals, grains, or other su stances.—Not 
proceeded with. 

606. T. H. Morrent, Leyland, Lancashire, and J, W1uutaM3on, Willeross 
Gisburn, Yorkshire, * Purifying the noxious vapours or gases given off 
Jrom nightsoil, &c.” —Dated 4th March, 1803. 

This invention consists in drawing or torcing, or in drawing and forcing, 
the noxious vavours or gases given off from niyhtsoil, or other sim lar 
suostances, during their heating, drying, or evaporation, or of otherwise 
conducting or passing such vapours er gases into or through chloride of 
lime, or any similar purifying chemicals or purifying agents strewed upon 
a series of perfurated plates or bars, placed in the draught. or otherwise, 
in conjunction or connection with the oven or apparatus that may be used 
fo heating, drying, or evaporating the nightsoil or other similar -ubstances. 
By these means nightsoil or other such similar substances may be readily 
prepared for use as a mauure for agricultural purposes, 

611. W. CuarK, Chancery-lane, Londm, “ Manufacture of sulphuric acid.” — 
A communication —Vated 4th March, 1863. 

According to this invention the inventor dispenses entirely with the use 
of leaden vessels in the manufacture of sulphuric acid. Although he 
di-penses with lead chambers, this improved apparatus presents a large 
surface to the gas, and so permits of its action on one and the other with 
t esame facility as with lead chamb These impr ts are based on 
the prisciple that the combination of gases or vapours may be easily 
effected under the influence and through the intermediation of porous 
bodies. ‘ihe subsiance employed for multiplying the points of contact of 
the gas, and presenting a large surface by its porosity in a small volume, 
consists of cuke, whici is well washed and calcined, the apparatus being 
formed of earthenware and of peculiar form. The production of the 
sulphuric acid is effecied in the ordinary manner, that is to say, by the 
comoustion either of sulphur or of iron or copper pyrites. The invention 
cannot be described without reference to the drawings. 


632. W. H. Bucktanp, Barge-yard, London, “ Producing g1s for illuminat- 
ing and heating pur poses.”—Dated ith March, 1303. 

This invention consists in cirbovating ar or gis by causing is to pass 
over the surface or through woven fabrics, or fibrous or spougy substan:es, 
which have the property of sucking up and exposing the liquid hydro- 
carbon in a finely divided state. 


633. G. T. Bousrig.p, Brixton, Surrey, “ Il!uminating gas.”—A communica- 
tion.—Dated 6th March, 1863. 

The First part of this invention consists in the process of decomposing the 
fluid hydrc-carbons (whether fluid at the ordinary temperature or rendered 
fluid by preliminary heating or solution ina liquid hydro-carbon)in the pres- 
sence of hydrogen previously prepa ed for the purpose, the hydrogen being 
supplied in the proper relative quantity to combine to form olefiant gas with 
the products of the decompo:ition of the hydro-carbons. ‘the Second part 
of the invention ists in an app for performing the above process, 
which apparatus consists substantially of the combination of the following 
devices, viz —Ist, a retort in which water is decomposed to furnish hydro- 
gen; 2nd, aretor: in which a fluid hydro-carbon is decomposed by heat ; 
3rd, one or more furnaces for heating the retorts to the required tempera- 
ture ; 4th, apparatus to supply water in regulated quantities to the retort 
in which it is decomposed, whether such water be supplied in iiquid form or 
in the form of steam; 5th, apparatus to supply @ fluid hydro-c.rbon in 
regulated quantities to the ret.rt in which it is decompos-d ; 6th, a con- 
necting pi, e to conduct the hydroen from the retort in which it is formed 
t. the retort in wiich the fluid hyd o carbon is decomposed. Tue Third 
part of the invention consists in the employment of zine in the retort in 
which water is to be d posed, i tion with the second part of the 
invention, so that the oxyyen of the water shall comb.ne with the zine to 
form an oxide of zinc, and that illummating gas and oxide of zine shall be 
} roducts of the operation. The fourth part of the invention consists in the 
combination of the retort for the decom, osition of water with the retort for 
the formation of the iiln .inating gas through the m ervention of a con- 
denser, so that such zi:.c or other substance as may pass off with tue hydro- 
gen may be separated frum it previvus to the introduction of the hydrogen 
into the retort in which the formation of illuminating gas is to take place. 
The Fifth part of the, invention consists in the combination of a heating 
apparatus with the second part of the invention, for the purpose of heating 
i i iti ‘The Sixth part of the invention con- 
apparatus with the second part of the 
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, for the purpose of reheating the hydrogen previous to its intro- 
duction i2-to the retort in which the illuminating gas is to be formed. 

633. J. D and A. P. Weicu, “ Gutter-lane, London, “ Bleaching, reducing, 
and brightening the colour or tone of dyeing straw plaits and straw.”— 
Dated 17th March, 18¢3. 

This invention consists of improvements in the treatment of straw plaits 
and straw, by first dyeing or straining them, and then bleaching or reducing 
their colour. whereby the straw acquires a brighter appearance, the colour 
being reduced to a neutral and uniform tint.—ct proceeded with. 


689. _ W. Ransom, Liverpool, “ Fixing artificial teeth.” —Dated 6th March, 


. 1863. 

This invention is applicable when fixing teeth in vulcanite or like 
mounted bases. Artificial teeth have before been made with metal pins, 
which have usually been bent in opposite directions, in order that when the 
base of vulcanite or other suitably formed base has been constructed and 
rendvred hard, the teeth may be held securely to the base. This mode of 
applying pins has not, however, been free from objection. According to 
this invention the patentee forms the pins, or it may be a single pin, with 
a screw thread or threads thereon, or with notches; if two or more pins 
are applied to a tuoth, they may be arranged parallel to each other, but he 
prefers that they should incline away from each other. 

648. H. A. BONNEVILLE, Paris, “An aromatic vinegar for removing stains 
Srom cloth and other muterials.”—A communication. Dated 9th March, 

1863. 

The ie claims the use of the ethers amylacetic, ethyl-a etic, and 

methyl-acetic, as base of a new aromatic, and, at the same time, hygienic 

vinegar, which may be used for removing stains from stuffs of all kinds, 
without altering their shades, whether employed alone or mixed together 

in equal parts, dissolved or not in absolute alcohol acidulated with acet c 

acid, for pod ete of reviving certain colours, or aromatised by the addi- 

tion of certain perfumes. 

66°. R. T. Monreitu, St. Malo, France, and 
“ Making dyes from aniline and its 
Dated 11th March, 1863. 

This invention is carried out as follows :—Aniline red—a substance well 
known in commerce, and which is made from aniline or one of its ana- 
logues—is mixed with a dry salt of aniline, or one of its analogues, and 
heated in a suitable vessel, eitner hermetically closed or not, tu a tempera- 
ture of 390 deg. Fah., and upwards, for as long a time as may be necessary 
to form the dye of the required shade. This will te from oue to six hours. 
The dyes thus produced are shades of brown, called in France “* Cairs "an 
‘*Havanne.” The brown dye thus formed may be separated into two 
brown dyes of different shades, a part being soluvle in boiling water, and 
nearly all the rest in alcvhol. The mass which results from heating the 
aniline red and the dry salt of aniline must therefore be treated witn 
a sufficient quantity of boiling water to dissolve out all that is soluble in it, 
and then filtered, and the residue treated with alcohol and flitered. Both 
filtrates will dry brown, but of different shades. These dyes may be used 
at once for dyeing textile fabrics and yarus, or they can be purified by any 
of the methods in general use for purifying aniline colours before dyeing 
with them. 

679. J. Potxinenorne, Redruth, Cornwall, “‘ Improvements in treating tin 
ores, and in apparatus for treating ores and matters containiug arsenic.” 
—Dated 12th March, 183. 

This iuvention consists, First, in treating tin ores as hereafter described. 
The patentee treats tin ores with rectitied concentrated or diluted sulphuric 
acid and chloride of sodium, and keeps them in a heated state till the 
whole, or nearly the whole, of the iron, copper, and foreign matters and 
impurities are dissolved, or so reduced that they may be easily separated 
by washing. Four hours will generaily be sufficient, tut more or le s time 
may be allowed. The progress of the operation may be ascertained from time 
to time by withdrawing a smal! portion from the furnace or pan and wash- 
ing it in water, and then smelting the ore. When the ore has been suffi- 
ciently acted upon, it is removed from the furvace or pan to be washed in 
water to separate from it the soluble and insoluble matters and impurities 
it may contain. The invention consists, Secondly, in aun improved method 
of smelting tin ores. In order to free the metal contained in the ores, he 
mixes <0 parts by weight of the ores, containing about from 60 to 72 per 
cent. of metal, with a flux composed of about from 3 t@5 parts by weight 
of culm, and from about 1-16th to } of a part by weight of wrought iron, 
wrought iron borings or turnings, or tin-plate clippings, and from about 
1-16th of a part to 2 parts by weight of caustic soda, bicarbonate of soda, 
pearl-ash, or potash. According to the nature of the tin ores, the exact 
proportions must be fixed by a competent smelter, whose experience will 
readily enable him to apportion the proper doses, according to the ores 
operated on. The patentee smelts the mixture of ore and flux in aa ordi- 
nary smelting or reverberatory furnace, in like manner to that usually 
yursued for the purpose of reducing tin ores. The invention consists, 
Thirdly, of an apparatus for treating ores and other matters containing 
arsenic, in order to obtein arsenic therefrom, The apparatus for obtaining 
arsenic from ores, and other matters containing the same, consists of a 
furnace surrounded by flues, with an outlet Jeading from the furnace into a 

ham bi liecting the gases. The ores or matters are fed into the 
retort through doors made for the purpose, or through shoots leading into 
and through the roof or upper part of the retort; a pipe is carried through 
and into the upper part of the retort, through which the arsenious gases 
are led into the usual poison chambers or tubes. 

700. W. Boater, Manchester, “ Culowring matters for dyeing and printing.” — 
A communication.— Dated 14th March, 1863. 

This consists in the use of gases, such as those arising from the decom- 
position of metals or other substances by means of acids. The gases so 
produced are employed for acting upon aniline and its homologues, in 
order to produce oxidation or partial oxidation, for the purpose of pro- 
ducing from aniline colouring matters which may be used for industrial 
purpuses.— Not proceeded with. 


716. W. E. Newrox, Chancery-lane, London, “ Preparation for the cure of 
scab, foot rot, and other diseases of sheep and cuttle."—A communication. 
— Dated lith Murch, 1863. 

This invention relates to a compound of ingredients which will form a 
black svap suluble in water, and which, when dissulved and properly 
diluted, will be found an exceilent specitic for the cure of scab, foot rot, and 
other cutaneous affections to which sheep and cattle are liable. To this 
end the inventor takes tar, pitch, resin, tallow, or spirits, oil, or fat, or tar, 
coal, or peat, or the oii or gum of the Australian yrass tree, or obtained 
from the blue, red, and white gum trees of Australia; and any one or 
more of these are made soluble in or mixed with water, and subsequently 
added to a saponac.ous mass made by mixing strong caustic lyes, under 
pressure, with waste animal matters. 

717. G. De Latre, Paris, “‘ Manufacture of brown colouring imatters.”— 
communication.— Dated lith March, 1863. 

Accoruing to this invention, in order to produce a brown colouring 

matter, aniline, violet, or blue dye is taken, and treated with a salt of 
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are now used for feeding cattle, but the cakes after 
teriorate on account of the cakes ‘‘ heating.” Accord: 
the patentee subjects the cakes — Sa from the press to heat for 
some time, in order to dry them thorough] stored 
and kept for a considerable time without any de! nal 
fattening powers. He to dry the cakea by placing them in a rack in 
a drying ber heated to about 180 deg. Fah. 
457. W. TrustruM, Marlborough-road, Old Kent-road, ‘‘ Manufacture of 
oiled silk.” —Dated 19th February, 1863. 

The siJk after having been coated with oil in the usual manner is, accord- 
ing to this invention, finished by coating it with a solution of shellac, which 
the patentee prepares by dissolving the gum in water containing little 

ia. He employs the following proportions :—8 Ib. of shellac, 1 gal. 
of water, and 4 Ib. of ja. The sol of shellac is applied in a very 
dilute state, and several times, otherwise the film of shellac which the solu- 
tion leaves on evaporating would not be of uniform thickness. 
458. N. THompson, Abbey-gardens, St. John's Wood, London, “‘ Apparatus for 
stopping bottles, jars, dec.” —Dated 19th February, 1863. 

This invention has reference to a previous patent, dated 18th November, 
1862 (No. 3100). According to this invention for stopping bottles and jars 
and other vessels, the neck of the vessel is made with a groove around it a 
short distance below the mouth, and the stopping apparatus (no part of 
which is permanently attached to the vessel) consists of a ring of sheet metal 
with flanges projecting inwards from its upper and lower edges. This ring 
is divided into two parts, each of a semicircular form, which are hinged 

ether on one side. ‘To the upper flange of one of the half rings a circular 








vanic or electrical influence or agency for the destruction of insects, &c. 
; Forte eS en Se eS eee arr, 
of metals, separately if large, or, plates are small. con- 
taining them is to be cunseuiot say, for instance, with 


| wenpesd the passage of 
ut ht, it excites in a sufficient degree to prevent them crossing it. 
Galvanic combinations of other metals may be employed.—Not proceeded 


478. A. Cumzur, Shawbury Villas, Camden-read, “‘ Apparatus for taking 
photographic impressions or likeness.s by means of the camera.” — Dated 
21st February, 1863. 

This — consists cf an arrangement of parts for holding the 

negative plate in camera obscuras, while taking the impression thereon by 

means of the lens, in such manner that the plate can be moved laterally, 
and also vertically, for the purpose of changing its position and presenting 

a new surface to receive an impreasion.—Not proceeded with, 

480. H. Mackinper, Mere Hall, Lincoln, “ Apparatus for separating 
potatoes into different sizes."—Dated 21st February, 1863. 

The potatoes which are to be sorted into different sizes are placed in a 
hopper, from which they descend on to an inclined riddle. The parallel 
wires or rods of whi¢h this riddle is formed are set at such a distance apart 
as to allow only the smallest potatoes and the dirt to —— through. After 
passing over this riddle, the potatoes reach a second riddle of similar con- 
struction, but with the parallel wires or rods further apart, so as to allow 

toes suitable for seed to These two riddles are combined together 





plate of the same diameter as the interior of the ri idered or hed 
and in the centre of this plate is a hole, and immediately below it a screw 
nut is fixed ; this receives a short screw, to the lower end of which a plate 
is connected in -uch a manner that the screw can turn independently of the 
plate. A disc or packing ef cork or similar material is attached to the plate, 
and the top of the screw is made with a recess to receive a key by which it 
may be turned. When the stopping apparatus is placed on the neck of the 
vessel, and the two half rings cloved together, the oe at the lower edge 
of the ring enters the groove in the neck of the vessel all round at the same 
time ; the plate at the lower end of the screw comes immediately over the 
mouth of the vessel, and the upper flange of the part of the ring which is 
not attached to the top plate comes over the edge of the plate, so as to hold 
it down to the neck of the vessel; then, by turning the screw, the plate at 
its lower end with the packing upon it is forced down on to the top of the 
neck, and so cioses fluid tight the mouth of the vessel. 

460. hB emcats Old Bailey, London, “ Envelopes."—Dated 20th Felruary, 


In carrying out this invention the inventor forms spring locks of any 
suitable metal by means of dies and pressure, and folding and overlapping 
the same so that the slot is just above the recess inthe front part of the 
lock wo allow the tongue of the seal portion to pass into it with ease and 
facility, and occasio: ally through the lower portion thereof. The tongue 
passes through the lower portion of the Jock in some cases, and in others it 
is confined within the lock by means of a portion of the lock being furmed 
asa fiat spring lying on the back or front of the lock, as any be mos 
desirable. This tongue is attached to the under part of the foldings of the 


envelope with two or more fangs, which are cut in the lock, o e of which | 


forms the lip of the slotted part which is passed through the paper and 
pressed down, and this furms the entrance of the lock ; the other fang is 
above it, and is passed through and pressed down the reverse way. By 
these means the lock is firmly secured to the inside of the envelope. The 
outer portion of the spring lock fastening is also of metal of »uch thickness 
as may be vest suited to the purpose, and is embossed or plain, as required, 
so as to represent a seal with a tongue which is bent either in front or 
bebind to form the spring, or stamped up into a raised catch, or formed by 
any other means, :o that the spring position of the lock, or of itself, may 
hoid it secure when in the lock. ‘Ihis seals attached to the outside of the 
flap by meane of fangs, which form part of the seat; these fangs pass 
through the flap from the front of the envelope, and are pressed down on 
the unver side. To close the envelope, the tongue with the spring or other 
fastening is pressed into the slot of the lock, which expands iuto the recess 
in the back of the lock, and catches agaiust the edge of the recess, which is 
cut and pressed up so as to form a projecting part which catches on the 
spring of the tongue or back, as the case may be, from which it can be 
removed only by destroying the envelope. ‘The locks may be made of thin 
metal. The inventor prefers an iron tin plate. The seal part may be of 
gold, silver, copper, iron, tar, or any suitable metal or other material, and 
with any device or configuration required.—Not proceeded with. 

401. W. Marspen, Old Bailey, London, “ Buttons, &c.” — Dated 20th 

February, 1863. 

This invention relates in part to certain improvements in the formation 
of buttons and other similar articles, whereby the same are rendered self- 
attaching, and in part to improvements in the media for fastening the ordi- 
nary buttons of commerce and the like, to, in, or upon materials, to be 
thereby held together, whether for wearing apparel or other purposes. The 
object of the said invention in both cases is to dispense with the present 
tedious, constantly failing, and insecure mode or process of sewing on, by 
the substitution of an instantaneous, perfectly secure, and permanent 
tastening media, by which the buttons, &c., when onve attached, will not 
come off, unless purposely removed, but can be also instantaneously 
detached when req 1. The said improvements consist, in the First 
place, in forming the said buttons, &c., with the shanks or tangs and other 
attaching media of the forms described integraliy therewith; and, in the 
Second place, in making the said attaching media apart from the said 
buttons, &c., and applying the same therewith, and also in adapting the 
same to buttons and other fastenings of the ordinary or other forms, 

465. W. Hainswortu, Rothwell, Yorkshire, ‘‘ Manufacture of cast iron 
pipes, columns, &c.”—Dauted 20th February, 1863. 

This inveution consists in forming the core bar solid or hollow, of wrought 
or cast meial or other suitable material, and of such a form in the cross 
section as to adapt it for being surrounded by green sand to furm the core 

thus di-pensing with a baked core), and in combining with such core bars 
a core box in three or more parts, so that in making the core it is accessible 
the whole length. The core bar is provided with lugs, in order to retain the 
green sand when rammed between them. The two top parts and Lottom 
part of the core box are respectively formed so as to give the required cur- 
vature to the sand, one part of the box bemg left open and the correspond- 
ing part of the curvature of the sand being produced by means of a 
* struickle” worked by hand. Air holes are formed in th: sand by means of 
bars or rods fixed in it and then withdrawn.— ot proceeded with. 
467. W. CuaeK, Chancery-lan*, London, “ Boilers jor disentegrating and 
pulping vegetable subst "ae A ¢ tion.— Dated 20th February, 
1863. 


The principal object of this improvement is to ensure the complete sub- 
mergence of the substances in the liquor or solution during the bvuiling pro- 
cess, and to this end the boiler is made of an upright form with a manhole 
and manhead at the top, and with a perforated diaphragm or screen having 
a hole in its centre, correspouding With the first mentioned manhole, 











aniline. The salt which is found the most suitable is the bydrochlorat 
719. W. Syminctun, Market Harborough, “‘ Roasting and treating coffee, &c.” 
— Dated 17th March, 1863. 

The pateutee clans the method of saving and utilising the aroma, volatile 
oil, and other products evolved during the process of roasting coffee, cocoa, 
chicory, and other organic suvst , b bining the cylinder or vessel 
in which they are roast d with one or more receivers or vessels containing 
cold roasted coffee, or nibbled or dried chicory, or other suitable substa:ce, 
either powd:red or otherwise, and in a des-icated or dried state, by which 
the aroma or volatile o1/ is absorbed and rendered valuable. 


732. A. MorEL, Brussels, ‘‘ Apparatus for generating carbonic acid.” —Dated 
17th March, 1863. 

Carbonic acia gas may be easily produced by pouring an acid on a car- 
bonate, such as marble, chalk, or bicarbonate of soda; and this very 
facility of production cicates variations of pressure in the generator, 
which requires continual attention, as, also, a gasholder for ining the 
gas. This invention relates to an improved generator of carbonic acid, 
which is self-suppiying, and regulates itself at a constant pressure without 
any supervisicn, and producing a regular current of gas without the aid of 
a large gasholder or regulator. 








Ciass 9,.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including al! 1. teats not found under the preceding heads. 
453. W. Sugrwooo, lirmingham, ‘* Wine glasses.”— Dated 19th February, 
1863. 


This invention consists in making wine glasses by attaching bowls of glass 
to stems aud feet made of metal, At the base of the bowl a peg or short 
stem of glass is formed, which is fixed in a screw socket by plaster of Paris 
or other cement. A foot or stem made of metal is connected with the 
bowl by means of a hollow screw on the top of the stem, into which the 
screw socket at the | ase of the bow] screws.— Not proceeded with. 

455: R. Pinkney, Bread-street-hill, London, “‘ Manufacture of metallic pens.” 
— Dated 19th February, 1863. 

This invention covsists in the manafacture of pens as substitutes for the 
ordinary steel ard gvid pens of aluminium bronze. One of such alloys of 
about 5 per cent. of alum nium’ to 95 of copper, possesses a fine gold colour. 
Another alloy of 7} per cent. of copper, possesses a greenish gold colour; 
and a third of such alloys cons'sts of about 10 per cent. of aluminium to 
90 per cent. of copper.— Not proceeded with, 

456. J. J. Bapant, Bishopsgate-street, London, “ Preparation of cotton seed 
cakz."—Dated 19th rab med 1863. 
Cakes of cotton seed obtained when pressing out the oil from cotton seed 





and communicating therewith by means of a perforated cylinder or well, 
and fitted with anuther manhead. ‘The vegetable sub are fined 
below the diaphragm or screen, and the liquor or solution allowed to rise 
above it, thereby assuring the submergence of the said substances. 
70. W. HusBann, Hayle, and J. Quick, Southwark, “‘ Apparatus for raising 
eand water.”—Dated 2th February, 1863. 

This iuveution consists of improved apparatus for the purpose of raising 
sewage and water from one level to another in pipes, aud for securing a 
continuous flow of sewage and water along a tube or pipe, the apparavus 
effecting these objects with all the advantazes of a pump, and yet requiring 
no valves. The inventors propose! to apply the apparatus to the elbow of a 
tube or pipe of a curve representing the segment of a circle of any required 
radius, the tube forming a portion of the said apparatus and being cut with 
a slot -n its interior periphery in order to permit of the passage of the arms 
or spokes 0! a wheel or of a disc within such slot. They propose to set a 
wheel or a disc upon an axie which works in bearings, or journals fixed on 
standards, the centre of the axle being concentric with that of the segmen- 
tal tube the arms of the wheel are, or the disc 1s, of such diame er as to 
enter the tube by passing within the slot, and the said arms are, or the disc 
is, provided with pist.ns packed or otherwise to fit the interior of the tube. 
There may be any desired number of pistons attached, according to the 
dimensions of the apparatus. Power is applied to cause the wheel or disc 
to rotate, and the slot is packed with an elastic packing to close together 
immedately after the passage of the arms (when a wheel is used), or to press 
on each side of the disc (when a disc is used) ; or it is packed with pd st of 
leather or other material, closing on the disc by the pressure of water within 
the tube.— Not proce-ded with. 

472. R. Tnompson, Wigan, ‘‘ Apparatus for moulding.”—Dated 
February, 1363. 

This invention is particularly applicable for moulding socket pipes to be 
cast on end with the socket downwards, but it may be applied in moulding 
other articles, When the invention is applied in moulding socket pipes of 
large cimensions, the core barrel is made in two parts connected by a taper 
joint, the iarger diameter for the interior of the socket being attached to or 
cast with the body of the truck usually employed for facilitating the 
transpor: of the mould into and out of the drying stove. The moulding 
box is or may be made in two parts; the lower portion containing the 
socket is connected to the truck and to the plain portion fur the body of 
the pipe by studs aud pins. The large portion of tue core is made by means 
of a strickle beard, aud the remai:uer of the core is made im tue usual 
manner. ip mould ng the pipe the larger portion of the pattern is ixed to 
a se, arate truck, and the sand is rammed into the lower portion of the 
box ; a short cylinder, as now customary, is employed for moulding the 
remainder of the pipe.— Not proceeded with. 

476. R. V. Dopwett, Manchester, “* Preventing the destruction of plants by 
insects.” — Dated 21st February, 1863, 
This invention consists in the applieation, adaptation, or employment of 
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in a movable frame carried by small wheels which rest upon short guide 
rails on the main frame of the apparatus, and the riddle frame receives a 
to-and-fro motion from a connecting rod and a crank on an axis which is 
driven by a band passing around a pulley on the crank axis, and also 
around another pulley which is driven directly by a crank handle. A fly- 
wheel is employed to render the motion more regular. The motion thus 
communicated to the riddles serves both to keep the potatoes in movement 
and also to clear from the of the screen any potatoes which may be 
set fast between them. There are for this purpose, iusmediately underneath 
the riddles, roliers passing from one side to the other of the fixed frame ; 
the-e rollers are abie to turn freely, but in other respects they are held 
stationary, and the riddles pass backwards and forwards over :hem, so that 
whenever a potatoe passes partly through the riddle, aud then becomes fast, 
it is pushed back again by coming against one of the rollers, aud thus the 
riddies are kept clear. ‘ihe use of these rollers with the riddles forms an 
important feature of this invention, The potatoes which pass through the 
first riddie fall upon a grated incline, which conveys them to a mouth or 
opening iu the side of the apparatus, when they fall into a sack placed to 
receive them, and similarly the said potatoes from the second riddle are 
collected, but ube incline which receives them need not be grated, as all the 
dirt falls through at the first riddle. The large potatoes pass off at the end 
of the second riddle to mouths at the end of the apparatus, aud are there 
collected in sacks. 

485. W. H. Gauntiert, Middlesbro’-on-Tees, ‘‘ Apparatus for heating the 
blast in the manufacture of iron.” — Dated 21st February, 1863. 

This vention has for its object the more ¢ffectually heating the blast in 
pipes before passing into the viast furnace in the sme!tiny of iron ores, and 
is applicable either with the ordinary fuel or with the waste g wes generated 
in the furnace. The patentee constructs a double stove with internal pipes, 
having a division wall separating it into two single and distinct stoves, each 
havit.g a separate fire-grate or combustion chamber, There is au aperture 
in the division wall, which is opened or clo-ed by any convenient means, 
He makes the heating pipes with portions of their substance to project from 
the internal surface, or the internal surface may be corrugated. He also 
puts siuds across the interior of the pipes from side to side. The-e projec- 
tions, studs, or corrugated surfaces will have the effect of splitting up or 
disturbing the blast, and preventing it from passing through the pipes in a 
body, and will consequently cause the heat to be more intimately con- 
veyed to the air which it is intended to heat. He prefers to place a pair of 
these stoves opposite each tuyere-house of the furnace, so as to deliver the 
blast direct, or nearly so, to the tuyeres. The two outlet pipes forma pair 
of stoves, having previously been @llowed to converge into one pipe, by pre- 
ference outside such pair of stoves, 

486. E. T. Hvauks, Chancery-lone, London, “Cleaning organic matter."— 
A communication.— Dated 21st February, 1563. 

This invention consists in the treatment of organic matter, more particu- 
larly wool and other fibrous materials, charged with fatty and oleaginous or 
resinous substanc:s, whereby the inventor separates the said fatty, oleaginous, 
or resinous substances from such fibrous or other matter. For this pu 
he places the organic matter in a vessel, where it may be subjected to 
pressure, and then foices through it- by means of a pump or by hydrostatic 
pressure—a current of bi-sulphuret of carbon, or other volatile hydro- 
carbons, which dissolve the greasy substances and carry them off with it in 
a separate receiver, where, by means of heat, he separates the one from the 
other, and, subsequently, in order to free the organic matter from the 
volatile oil which may have been absorbed in the mass, he causes it to be 
traversed by a current of heated air put in motion Ly a force pump or an 
ordinary fau.—Not proceeded with, 

488. R. A. Brooman, Fileet-street, London, ‘* Improvements in dressing mill- 
stones, in ornamenting or engraving on glass, pottery, &c.”—A communi- 
cation.” Dated 2ist February, 1863. 

This invention consists in dressing willstones, and in ornamenting gloss, 
pottery, and other similar substances, by the action of hydrofiuoric ucid on 
the silicious matter of which they are more or less composed. 

490. J. D. and A. P. WeELcu, Gutter-lane, London, “‘ Machinery for blocking 
and pressing hats and boanets.”—Dated zlst February, 1863. 

This inventivu cannot be described without reference to the drawings. 
495. J. Enwoop, Goewell-street, London, ‘* Improvements in producing imita- 

tion gilding in paperhangings and other surfaces ; also in metal leaf and 
metallic or bronze powder surtuble for the purpose.” —Dated 21st Frbruary, 
1863. 

In producing imitation gilding on paperhangings and other surfaces it is 
now common to emp oy a metallic leaf known as Dutch metal, and a metal 
powder or finely divided leaf called bronze powder is also made use of ; 
these both, however, lose their brightness in a short time. According to 
this invention the inventor employs, in place of theve materials, a metallic 
leaf prepared from gold-coloured alloys of copper and aluminium (be uses 
about ten parts of aluminium and ninety parts of copper) by rolling, 
annealing, and beating the said alloy, and he applies the said leaf to the 
paper or surface to receive the imitation gilding in the same manner as that 
in which Datch metal is commonly applied. He also employs for the same 
purpose a metallic powder made from the same n.aterial, and this he applies 
in the same manner as that in which ordinary bronze powder is commonly 
applied. In producing the metallic leaf from the alloy of copper and 
aiuminium he employs the processes now adopted for making Dutch metal, 
and in producing the improved bronze powder from the alloy of copper 

lumini e ploys the processes of roting, beating, stamping. and 
grinding, as is practised in making ordivary bronze powder.—Not proceeded 
with, 


498. W. and H. Wuireneap and H. Barner, Sheffield, “ Manufacture and 
securing of cutlery handles.” — Dated 24th February, 1863. 

This invention cannot be described without reference to the drawings. 

500. J. Hawrnorn, Burslem, Staffordshire, * Handles for doors, drawers, dc." 
—Dated 24th February, 1863. 

This invention relates to the manufacture of such handles or knobs for 
doors, drawers, &c., as are made of china, clay, earthenware, or other argil- 
laceous substances, and is designed for the purpose of combining a screw 
therewith in such a manner that it may have a secure hold in the handle, 
the projecting part of such screw being the means of attaching the handle 
or knob to the door or drawer. The improvements consist in the employ- 
ment and use of a metal male screw fitting into a female screw tapped on 
the handle or knob, and so secured therein, such combination forming a 
more ; erfect connection between the metal and earthenware than hitherto 
attained. The opposite end of the piece of metal is also screwed, by which 
means the handle is secured to the door or drawer. 


501. G Davigs, Serle-street, Lincoln's-inn, London, ‘** Melting and smelting 
Susmnaces.” - A communication.— Dated 25th February, 1863. 

This invention consists in applying to a foundry, cupola, or other furnace 
(substantially in the manner described), a box of any suitable form having 
an opening through which may be discharged the slag or scoria which flows 
into the box from the furnace through another opening, and through which 
the molten metal—which also passes from the furnace into the box—may 
flow from the latter. The object of this invention is to obviate the 
difficulties which arise from an accumulation of undue quantities of slag or 
scoria in melting and smelting furnaces, 


502. W. E. Gevon, Wellington-street, Strand, London, “ Manufacture of 
hats."—A communication. —Dated 22nd February, 1863. 

The hat boy, according to this invention, is made of silk stuff thoroughly 
steeped in an impervious prepara ion or stiffening composed of gum lac and 
gum e'emi disolved in about equal proportions of spirits of wine, and 
after the body hax beeu stretched itable frame, any impurity or 
shade left by the stiffening washed off, and the glossivess of the stuff restored. 
the tip and brim are then cut and placed on the form, a «trip of gauze only 
being used as a band where the junction of the plush is te be movie, 
Varnish or other coating is then placed on the hat body, and any suitable 
materia! (usually silk plush) is glued over all.—Not proc eded with. 

503. J. W. Burton, Leeds, “* Bearings and leashes of atles and shofts."— 
Dated 24th Februrry, 1863. 

In carrying out this invention the bearing or part on or inst which 
the axle or shaft works is composed of glass, or other sim! 

the flanges 








and parts are 
suitable metal or alloy, and there is inserted 





smooth material or com or ends or outer 
composed of brass, or 








a 


248 


THE ENGINEER. 











between the said bearing and the flanges or ends pieces of wood, papier 
mache, felt, india-rubber cloth, or other similar non-metallic and partially 
elastic substance or material. The several parts are united as required by 
means of countersunk bolts, or inany other convenient manner. 


518. G. Bower and W. Houinsueap, St. Neots, “* A us for the pro- 
duction and transmission of gas or other fluids.”—. Ath February, 


1863. 

This invention consists in constructing dry centre valves used for the 
transmission of fluid, gaseous, and liquid bodies through a series of four or 
more separate vessels, in such a manner as toenable the gas or liquid to 
be conducted through any one, two, three, four, or more of such vessels, but 
more particularly the application of such valves to the changing of a 
current of gas in any direction, so as to cause it to pass through any desired 
number of a series of four or more purifiers. Also in combining with one 
or more of the various parts of apparatus required for the cooling, cleansing 
and purifying of gas, embracing such as are technically called the hydraulic 
main, scrubber, washer, and purifiers, with a dry centre valve, or a dry 
centre valve and bye pass valve or valves, so that the combination, in what- 
ever form it may exist, shall enable, as desired one, two, three, or more 
puritiers to be in operation at one time, with power also to or shut off 
the gas from any part which may require the gas to be excluded from it, the 
whole being within the limits of a single base. 

514. W. CuarK, Chancery-lane, London, ** Sewing hines."—A ica. 
tion.— Dated 24th February, 1863. 

This invention consists in certain novel devices for extending the loops 
ofthe upper or needle thread on the under side or back of the cloth or 
other material to be sewed, and carrying the under or locking thread 
through them. Also ina novel mode of combining the be age eee | 
lever with the said devices for extending the loops of the needle thread, an 
carrying the locking thread through them, whereby the operation of the said 
device is produced by the same crank or its equivalent by which the move- 
ment of the needle-operating lever is produced. Also in a novel construction 
and arrangement of the feeding apparatus for feeding the cloth or other 
material in all directions, and in a novel mode of applying the needle in 
combination with such feeding apparatus to keep the planes of revolution 
of the feed wheel always at the same distance from the line of motion of 
the needle. Also in an improved take-up for drawing back through the 
cloth or other material the slack of the loops of the needle thread. And 
further inan improvement in the tension device for producing and re- 

lating the tension on the upper or needle thread. ‘This invention cannot 
be described without reference to the drawings. 

524, B. Lawrence and W. Nistert, Newport, Monmouth, “ Apparatus for 
regulating the flow of gas for purposes of illumination.”--Dated 25th 
February, 1863. 

This invention consists in placing over and upon the ordinary gas burner 
a tube or cylinder of any suitable metal or other material, fitted at the top 
with an adjustable cap, piston, or plug. The slits or apertures for the 
excape of the gas are cut either in the cap, piston, or plug, or in the tube or 
cylinder, The objects of the invention are, in the first place, to admit the 
gas from the ordinary burner into a chamber for the purpose of allowing it 
to expand, thereby reducing its pressure ; and, Secondly, by the proper 
adjustment of the cap, piston, or plug to allow the gas to escape through 
the slits or apertures at that pressure which is most desirable to produce 
complete combustion, and to develope the illuminating powers of the gas to 
the greatest possible extent. 

525. J. Gawey, Princes-street, Chelsea, “Supplying air for mixture with 
gases and other aeriform fluids.” — Dated 25th February, 1863. 

This invention consists in the use of two chambers or receivers similar to 
gas holders, that is to say, they are chambers inverted and open at bottom, 
and dipping into outer casings containing water or other fluid, which 
inverted chambers have alternate up avd down reciprocating motion 
imparted tothem. The interior of such chambers have air inlet and outlet 
communications, the inlet being controlled by suitable valves to permit the 
ingress, but to prevent the egress of the air; while the outlet passages are 
similarly furnished with valves to permit the egress of air, but to prevent 
the ingress. These outlet passages communicate with a reservoir to con- 
tain the supply of air furnished, from whence it may be drawn for the pur- 
poses required. A safety or pressure valve may be applied to this reservoir, 
to regulate or limit the pressure of air therein. ‘The inventor communi- 
cates motion to the reciprocating chambers by means of a spring train, or it 
may be a weight, a slight pressure and a small quantity of air only being 
required for the purposes to which he applies the apparatus. In connec- 
tion with the train of wheels he uses what is known as the mangle motion, 
which, although the train always moves continuously in one direction, a 
reciprocating rotary motion is communicated to a wheel by reason of the 
pinion communicating the motion from the train gearing with a segment 
of teeth a!ternately on the inside and then on the outside of the periphery 
of such segment, as is well understood. To the wheel so actuated he 
attaches a rope or chain, from the ends of which the inverted chambers are 
suspended, and by which the reciprocating rotary motion of the mangle 
wheel imparts a slow up-and-down motion to the inverted chambers, and so 
forcing a su; ply of air.— Not proceeded with. 

526. J. Epwarps, Basinghall.street, London, ‘* Manufacture of buttons.” — 
Dated 25th Feb wary, 1863. 

This invention cons‘sts in fixing the colour of what are termed gilt 
buttons by an application of silver varnish, or any other suitable varnish or 
liquid. This varnish protects the gilding from the action of the atmosphere 
or sea air, and is applied the same way as lacquer.—Not proceded with. 
527. H. H. Henson, Parliament-street, Westminster, “* Mats.”—Dated 25th 

Feb uary, 1863. 

One part of this invention consists in first forming oval and other shaped 
strands of cocoa-nut fibre, or other similar fibrous materials, or mixture of 
such materials, by inserting into them a core of thin japanned or painted 
metal or wood, cane, or other suitable material, and then constructing mats 
of these strands by preference in such a manner that the strwnds being 
placed on edge, and some of them being made wider than others, such 
strands are raised above the general level of the mat, so as to produce an 
uneven surface, and thus render the mats more efficicious as scrapers for 
removing the dirt from the boots, Another part of the invention consists 
in providing the ordinary fibrous mats with a waterproof backing, treated 
with any suitable waterproof material or compouna in avy stage of the 
manufacture, or afterwards, to prevent the same from being so readily 
saturated with moisture as at present, and thereby preserving it from 
decay. Another part of the invention consists in constructing mats the 
wearing surfaces of which are formed into two or more sub-divisions, one 
or more of which has or have a fibrous pile surface, while the other or 
others is or are formed of an open or celluiar structure flush with the pile, 
composed either of fibrous strands, india-rubber or its compounds or 
equivalents, or metal, thus combining the properties of a brush and a 
scraper in one and the same mat. Another part of the invention consists 
in constructing mats of any description, with a removable centre-piece, so 
that when a centre-piece is worn out it may be removed and replaced by a 
new one. Another part of the invention has reference to the manufacture 
of cellular india-rubber mats generally. ‘Ihe patentee, in the first place, 
forms a border or a strong framing of any suitable material round the parts 
intended to form the mat, consisting of a surrounding frame of solid or 
hollow india-rubber, or its compounds or equivalents, formed with a flat or 
curved splay or bevel, or with steps on the outer side, and flat or square on 
the inside, so as to form a firm base or backing for the cells, and in which 
frame may or may not be inserted a flat band of thin steel, or other suitable 
material, to increase its strength, and at the same time to leave it pliable. 
Or such frame may be made double, the one part placed inside the other, 
and connected by means of a celiulir structure. He then divides the 
surface or dimensions of the intended mats int» several compartments by 
any process of framing, pressing, or moulding, or by cementing together 
strips of india-rubber or the like with the border of the mat. 

528, T. V. Leg, Lothbury, London, ** Machinery for digging, compressing, and 
moulding peat or turf, and for r:torts and kilns sor drying peat or turf, 
and making peat or turf charcoal through the agency of hyrocaloric or 
superheated steam, and for collecting the products of distillation while 
charring the peat or turf.”-—Dated 25th Febsuary, 1863. 

This invention has for its object the preparation of peat or turf for smelt- 
ing ores, for generating steam in marine and locomotive boilers, and for 
domestic uses, in a more economical and expeditious manner than any 
hitherto practised ; and comprises, among others, the following features : 
For digging peat the patentee employs a machine consisting of a revolving 
shaft carrying one or more series of s;ades, set at suitable angles. This 
shaft is mounted in bearings, and rotary motion is given to it by the united 
action of toothed gearing, a pair of rocking levers and eccentric. The 
levers are connected io a vertical shaft, and each series of spades is brought 
into action alternately, and as each series takes up and delivers toa hand 
barrow or other receptacle its number of sods or spits, drums or wheels, 
on which the machine is mounted, actuated by the ratchet wheel and 
eccentric, move the machine backward, and give room for the next series of 
spades to repeat the operation. That portion of the invention for tritur- 
ating, compressing, moulding, and perforating peat, and cutting it into 
blocks of square or other shape, consists of a Looe in which are placed 
two pairs of rollers horizontally; they are furnished with teeth similar to 
the well known bone and rag mil’, the first or upper part being set about 
four inches apart, and in its passage between them the fibre of the peat 
partially broken, and on reaching the second pair the process of triturating 
is complete’, and a great portion of the water is in this part of the process 
liberated from the peat and runs off through a slot or perforation in a hori- 
zontal cylinder, into which the peat now rendered homogeneous falls. 
This cylinder is fitted with a shaft, on which are affixed knives, arms, or 
blades, which carries the pulp to the exit end, where a propeller forces it 
through the moulds of any required form. In the moulds are placed iron 
rods of three-fourths of an inch in diameter for perforating the ome, and 





as the mass exudes, a knife is brought into use, and cuts off the blocks the 
size required. ‘The blocks thus formed are fit to be handled, the process 
having deprived the peat of one-half its water, This portion of the 





invention is worked by toothed gearing. bay b yee Lenten Fs yd anand 
described are placed u —- run into retorts or kilns for drying 
or charring, as may fy A kilns being furnished with rail or tram- 
way to correspond with similar rail or tramway outside. ‘he retorts and 
kilns are constructed of cast or wrought iron, fire tile or brick, or any 
ether suitable material ; they are fitted on the interior surface with per- 
forated iron piping, making a continuous circuit, the piping being about 
sixteen inches apart, which causes the equal diffusion of the hydrocaloric 
or superheated steam throughout the whole of the contents of the kilns or 
retorts. 


539. W. E. Newron, Chancery-lane, London, “ Producing stereotype plates for 
printing purposes.”—A communication.— Dated 25th February, 1363. 

This invention relates to a means of producing curved plates. ‘To this end 
the matrix is made on a sheet of steel, or other elastic substance, the normal 
shape of which is curved, Butin order either to cast the stereotype plate 
or to form the printing surface, by electro deposition, the curved plate 
must be made to assume a flat or straight form by being secured down in 
any convenient manner to a flat plate, table, or surface. The clay, wax, 
or other suitable plastic material to form the mould or matrix is then put 
on the plate, and the impression is taken therein. The elastic plate is then 
Soleneah, when it assumes the curved form, and of course the matrix takes 
a nding form. The matrix or mould is then put on a curved plate 
or bed and dried, and the stereotype plate is then cast or formed by electro 

tion. 
581. N. Tuompson, Abbey-gardens, St. John's Wood, London,‘ Machinery for 
sawing wood.”— Dated 25th February, 1863. 

In carrying out this invention, when sawing irregular or varying bevels, 
the patentee employs in front of the saw (which is by preference a band saw ) 
a rotating fence isting of a wheel or pulley capable of revolving on an 
axis level with the surface of the saw bench, and in a line with the saw. 
Out of this revoling fence a quadrant is cut, and this serves as a guide for 
the wood to be sawn. In cutting a bevel from a plank or other picee of 
rectangular section, a line is marked on the upper surface of the wood, 
where the saw is to cut, and the angle of the piece of timber being laid in 
the angle of the fence, the cut is commenced, and then by inclining the 
wood more or less (the revolving fence moving with it) the saw is made to 
follow the line previously marked. ‘This being done ensures obtaining the 

quisit vel, supposing the line to have been properly marked, as the 
fence obliges the saw to cut it out of the wood along the lower angle of the 
piece, 

632. J. Inous, Edinburgh, “‘Apparatus for folding paper, &c.”"—Dated 
25th February, 1863. 

This invention reiates to a system or arrang t of machinery or 
apparatus to be used for folding sheets of paper, and other fabrics or 
materials, such as newspapers, sheets of paper for bookbinding, and for 
other uses, and it is partially based upon an invention of a machine for 
folding for which J. Black, of Edinburgh, obtained letters patent, in 
November, 1850. The present improved machine is contained upon and 
within an open rectangular framework, adjoining which and attached 
thereto, or forming part thereof, is a feeding table or platform, ovposite to 
which the attendant stands. As each sheet is placed upon this table or 

Jatform from the bank or source of supply, apair of grippers or traversing 

olders, actuated by the gearing of the machine, come forward and seize 
the sheet by its two opposite edges. ‘Ihe grippers then return to convey 
the sheet down from the table to an inclined folding platform attached to 
or forming part of the main framing. This inclined platform is set at a 
considerable angle with the horizontal line, and it has along its centre a 
longitudinal slot for the passage through of the paper during the primary 
fold. Directly on this slot is a serated or roughened folding knife or thin 
lever arm, caused to vibrate back and forwards by the main gearing. As 
the sheet of paper comes over the slot and beneath the folding knife, the 
grippers relax their hold and the folder comes down upon the released 
sheet, forcing it through the slot,and thus producing the primary fold. 
The folded sheet is then passed beneath the platform, and is then in readi- 
ness for being refolded by knives or folding arms arranged at right angles to 
each other in the framing beneath. Suitable guides or register marks are 
provided for the due set of the shect for the gripper action. 


533. A. Macivor, Edinburgh, ‘* Veneering or overlaying woods.”— Dated 25th 
February, 1863. 

This invention consists in two methods of veneering or overlaying wood : 
—First, by means of exhaustion or steam pressure, or air exhaustion or air 
pressure ; and Secondly, by the employment of magnetism, The invention 
cannot be described without reference to the drawings. 

534. G. Tompkins, Morriston, Glamorganstire, ‘‘ Manufacture of tin or terne 
plates.” —Dated 25th February, 1863. 

In carrying out this invention the patentee coats iron plates with tin, or 
with a mixture or alloy of nickel, z nc, or lead, or entire'y with lead. To 
make tin plates he dips the iron plates into the pot, and then draws them 
upwards through clams of brass, copper, steel, or iron, or other suitable metal. 
These clams are to consist of metallic tubes, rollers, bars, or rods of any 
desired shape, and the process of so drawing the plates thrvugh the clams is 
a substitute for leaving them in the grease pot. In order to draw the plates 
from the pot he arranges on the top of the metal pot an oblong or square 
frame placed horizontally, and holding from two to two dozen clams, 
rollers, tubes, or bars fx:d on the top of the pot. A lifting rack at the 
bottom of the pot will raise the plates, after which they are to be canght 
with clips and removed. The clams are to be kept heated at a temperature 
equal to that of the mo!ten metal below them by means of mandrils or rods 
heated by immersion in the molten metal, or ina fire, and then inserted 
into the hollow clams; or they may be heated by means of molten metal 
circulating through them; or, when bars are used, by dipping orlowering them 
into the metal. Gas may also be «mployed to heat the clams. The distance 
between the clams can be regulated according to the thickness of the plates 
to be drawn throughthem. These clams partially clear the plates from the 
superfluous molten metal, instead of using the ordinary grease pot. They 
will alsu answer the purpose of cleaning the plate from the list, instead of 
using the list pot. For lead and terne plates he uses the clams, but in lieu 
of dipping the iron plates into the molten metal he forms above the clams 
a tray, three sides of which form a gutter or channel for carrying the molten 
metal which is ladled from the pot into thegutter. The iron plates are held 
in a rack below the tray, and above the }ot; they are raised up through 
the clatns by means of ciips after the molten metal has been ponred into the 
tray above them. From each end of the gutter a series of tubes, from two 
to two dozen, communicate, through which the metal runs and passes out 
through narrow slots cut along the sides of the pipes or tubes, by which 
means the metal runs down the sides of the iron plates, and coats them, 
and the clams clean and draw the superfluous metal therefrom, instead 
of using the grease pot or hot chamber. 

537. C. Ritcnig, Sovth-street, Finsbury, London, ** Machine for making spiral 
lighters or spills from wood, &c."”— Dated 26th Felrruaru, 1863. 

This invention consists in the use of a flat whe] or disc mounted on an 
axle and made to revolve in a suitable framework by means of steam or 
other power. On one side of the said wheel are fixed several pairs of brackets, 
each pair being parallel to each other, and capable of receiving and holding 
between them a piece of thin wood, or other substance to be operated on 
aud made into spills. Radiating from the centre of the wherl are several 
screwed ro‘ls, videlicit, one for each piece of wood. ‘The use of the screwed 
rods is to force or feed the wood outwards towards the periphery of the 
wheel, and into contact with a skerved cutter or plane, which is there fixed 
in an adjustable manner to the frame work, and so that while the wheel is 
moved round the said cutter will cut a spiral shaving from e«ch piece of 
wood. On each of the teeding screws is a small cone, and an adjustable stud 
or projection from the framework comes into contact with the periphery 
of each cone as the wheel is turned round, and by its friction on the said 
cone moves the feeding screw round a small space according to the desired 
amount ot feed. Each feed screw acts on the wood or other substance to 
be operated on through the medium ofa flat rod of iron, which is doubled 
into somewhat of the form of a pair of sugar tongs, but having the ends 
brought nearly into contact, and screwed internally to form a divided nut 
in which the screwed rod acts. This nut is made to close on the rod by 
means of a small ring removable by hand when it is required to replace the 
wood or other material on the machine. When it is de-ired to make coloured 
or variegated spills, the colour is to be applied to the material while it is in 
motion on the machine, by means, say, of a small disc of any convenient 
material, and whose periphery at one part dips into or comes into contact 
with the colouring matter, and at another part comes into contac: with each 
piece of w. od as it revolves towardsthe cutter. The wood will thus receive 
a stripe of any desired breadth, and this stripe will form a spiral line around 
the spill when cnt. 

644. W. CLARK, Chancery-lane, London, “ Manufacture of buttons.”—A com- 
munication.— Dated 26th February, 1863. 

This invent on cannot be described without reference to the drawings.— 
Not proceeded with, 

547. R. J. Nopper, Liverpool, “ Improvements applicable to hats, caps, helmets, 
é&c.”— Dated 26th February, 1863. 











The patentee claims the application to hats and other coverings for the | 


head of a zone or band having the upper jon formed with a warp of 

metallic wire, or any other material which is non-elastic in the direction of its 

length, and the lower edge and lower portion and weft thereof of silk, cotton, 

mohair, or other suitable textile material, in the manner described. 

548. F. H. Tunuiey, Dean-street, Soho, London, “‘ Boox slides or holders.”— 
Dated 26th February, 1863. 

This invention consists in certain improvements in the construction of 
slides or holders for books, whether single or double slides, whereby they 
may be extended in width in order to hold a considerable number of bouks, 
or be reduced so as to contain a few books only, dispensing entirely with all 
cross pieces as have heretofore been used.— Not proceeded with. 


551. H. Fenr, Fenchurch-street, London, “* Treatment of mineral oils.” —Dated | 


27th February, 1863. 
This invention has for its object improvements in the manufacture of 








petroleums, rock oils, Cuba rock oil, Rangoon oil or earth phe 


of carbonic or carbonic and chlorine gas together, produced action 

quantity of pexolcum, and side s certain propestion tapsesding t0 tho 
uantity of pe‘roleum, an a cei 

duality of the oil) of lime, and then adds acid. 

the oil until the latter has acquired the necessary quality the desired 


5 
is 


‘smell.—Not proceeded with. 
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556. R. A. Broomax, Fleet-street, London, ‘‘ Boring into water 
supply pipes, and fixing branch pipes thereon.”"—A communieation.— 
Dated 27th February, 1863. 

This invention consists in a method of and apparatus for boring into 
water aud gas supply pipes, and fixing branch pipes thereon without inter- 
rupting or interfering with the supply, as hereafter described. At the 
point where the supply pipe is to be pierced, the inventor places under and 
round it a metal strap or clip, brings the ends of the strap upwards, and 

them through flanges, spreading out from the bottom of a tube; 
ere the supply pipe and this tube he places a lead, gut 

other suitable washer, and makes a hermetic joint by tivhtening the strap 

by nuts which bear on the top of the flanges, and screw on to the ends of 

the strap. The tube has fitted in it a tap, and just above the the tube 
is flanged. For the pi of boring into the supply pipe there 
flanged tube boited to the tube first mentioned; in the upper part of this 
secund tube a stuffing-box is fitted, and a head for supporting a pressure 
screw is bolted to flanges on the top thereof. The shaft of a boring bit is 
carried through the stuffing box, and through the water or gas way in the 
plug of the tap fitted in the tube attached to the supply pipe. A borin 
bit is ficted in the lower end of the shaft, while the pressure screw 
through the head before mentioned bears on the top thereof; a ratchet 
brace imparts the necessary motion to the bit, and the supply pipe is thereby 
pierced. The stuffing box at the top of the second tube prevents the 
water or gas escaping. The boring shaft and bit are drawn up through the 
passage in the plug of the tap, which is then closed. e parts are removed 
from the tube in which the tap is fitted, and the tube with its tap and the 
strap remain permanently attached to the supply p'pe. The branch tube 
or pipe may be extended as required.— Not proceeded with. 

£59. W. CLARK, Chancery-lane, London, “‘ Pumping and forcing water.”"—A 
communication.— Dated 27th February, 1863. 

This invention cannot be described without reference to the drawings. 


560. V. D. DELAHAYE, Rouen, France,“ Apparatus for cleaving and exca- 
vating pit eval and rock or earth.”—Dated 27th February, 1868. 

This invention has for its object the more regular, rapid, and economical 
execution of the cuttings required to be maae for the separation of the 
mass of pit coal and rock or earth intended to b d, and for boring holes 
therein. For this purpose the patentee employs a carriage and travelling 
tool, bined with suitable guiding apparatus. The apparatus eonsists 
of a frame or frames, adjustabie as to height or length, with the two ends 
capable of being caused, by the pressure of a screw, to hold firmly 
the top or the partition wails of a mine or other cavity required to be ex- 
cavated. The frames form guides for slides worked by means of a lever 
and ratchet, and a pulley with a cord round it, such slides having con- 
nected to them, by means of suitable cross framing, the carriage for the 
traveliing tool, which carriage has holes in it for the insertion of a forked 
bar or bars, by means of which the carriage may be worked, as required, 
along the cross framing, friction rollers being applied to the carnage, in 
order to facilitate its motion thereon. By means of the foregoing 
ment of apparatus the operations of the workman will be made to cu 
in guiding the travelling tool, which, in some kinds of excavating 
operations, will work after the manner of a plane, whereby he will 
be relieved from the more oo of working, as usual, with a 
pick, and, in the operation of boring, the tool will be readily turned, as 
required. 

562. B. West, St. James's-walk, Clerkenwell, London, ‘* Metallic pens."— 
Dated 28th February, 1803. 

This invention consists in making each pen double, that is to say, the 
piece of metal of which a single pen is now made is so shaped and cut as to 
form two pens, one at each end of the piece of metal.—Not proceeded 
with. 

565. J. W. Frienp, Freemantle, Southampton, ** Gas meters.” —Dated 28th 
February, 1863, 

This invention consists in employing, in lieu of the ordinary measuring 
drum or chamber, a vessel of cylindrical form, ted upon a suitabl 
stand, and fitted with a piston, so as to work freely within the same, and 
admit of being actuated by the pressure of gas through the meter, The 
said piston is packed with mercury, and provided with a piston rod passing 
through a stuffing box on the top or cover of the cylinder, to which also 
two parallel piates are fixed. These parallel plates carry a horizontal 
spindie, which receives motion, through the medium of toothed wheel and 
pulley gear, direct from the piston rod; a four-way tap is employed in 
connection therewith, as also a small gravitating lever and alternating stop 
stud motion, by the rising and failing of which the plug of the tap is carried 
round to the quarter port, and agaiu on the reverse side in a like manner at 
each up aud down stroke of the piston, whoreby the gas is admitted and 
regulated to the meter, and the indicators set in motion.—Not proceeded 
wuh., 

576. G. Haseitine, Southampton-building Chancery-lane, London, 
“ Sewing machines ""—A communication.— Dated 28th February, 1863. 

These improvements are situated below the bed plate of the machines, 
and relate, chiefly, to a hollow grooved revolving hook used instead of a 
shuttle; to a flauged spool holder, which works in the groove on the inside 
of the hook ; to the use of an expanding and contracting spindle for the 
lower spool ; to a spool guard, which is constructed to prevent friction of 
the needle thread upon the under thread and spvol; toa hook for taking 
up and controlling the slack of the ncedle thread as it passes from the point 
of the revolving hook, thereby preventing its being tangled; to the means 
and manner of regulating the tension of the lower thread ; to using the 
lower thread direct from the spool; to an elastic shuttle or knot stitch, 
aud to the manner of combining and arranging the said hook, spool holder, 
aud guard.—Nut proceeded with. 

584. C. Garton, Bristo’, ** Applying heat in the manufacture and refining of 
sugar, wc.” Dated tnd Murch, 1263. 

This invention consists in employing hot water or other fluid as the heat- 
ing medium, the heat being sustained by self-acting circulation through the 
pipes trom a boiler either contiguous to, or at a distance from, and ata 
iower level than, the sugar to be acted on. 

536. W. CLARK, Chancery-lune, London, ‘*‘ Preparing and obtaining photo- 
graphic impressions.”"— A communication.—Duted 2nd March, 1963. 

Permanent or unchangeable photographic impressions have already been 
produced by what are termed carbon proce:ses, one of which is based on 
the employment of matters of a gummy nature, with the addition of a 
suvluble bicbromate, and the other a mixture of perchloride of iron and 
tartaric acid applied only on glass. These processes, which require the 
employment of negatives, are very expensive and incomplete when acting 
directly on paper. The improved processes of this invention are based on 
the application of chemical actions, as applied hitherto, or otherwise, in 
taking photographic impressions, by means of which the inventor obtains 
impressions directly on paper, that is to say, he reproduces a positive 
image from a posiuve.— Not proceeded with. 


591. R. H. Jones and J. ABRANALL, Birmingham, “ Bracelets and brooches.” 
—D.ted 3rd Murch, 1263. 

This invention covsists in so constructing bracelets and brooches that 
the locket or part carrying the stone or principal ornament may be reversed 
without removing the bracelet from the arm, or the brooch from the dress. 
The inventors engage the ends of the locket or frame axis in holes formed 
in two bars capable of sliding in tubes outside the said ring. The said 
tubes are at right angies to che plane of the locket. By this arrangement 
the locket or frame is capable of being raised above the ring, and the 
locket or frame may be reversed or swivelied without removing the bracelet 
frum the arm, or the brooch from the dress.—Not proceeded wit, 

592. G. Davies, Serle-street, Lincoln's-inn, “‘ Polishing or giving a lustre to 
soap."—A communication.— Dated ird March, 1263. 

The e-sential feature of this invention consists in the employment of 
steam, either pure orcharged with some perfume, which it takes up on 
passing through a fabric or fabrics impregnated with perfume or aromatic 
substances, This steam is brought into contact with the toilet or other soap 
either before or after mouldiog, in order to effect the polishing of the 
surface thereof.— Not proceeded with. 


594. G. Price, Wolverhampton, and W. Davies and W. Dawes, Bolton 
** Safes." —Dute: 3rd March, 18:3. 

The patentees claim, First, the method or principle of dispensing with 
the large tock and bolts upon the door, and using in lieu thereof the 
movable security portions or ‘‘ works” in the body or frame of the safe or 
door, as described. Secondly, the use, application, and methods of employ- 
ing hard pig or white pig iron for the purpose of rendering safes and stro 
room doors drill-proof. Thirdly, the method of protecting the interior 
the small lock by electro coatiug from the action of acids. 

597. T. Exicu, Newgate-street, London, ‘‘ Machinery for pressing peat."~—A 
conmunication.—Dated 3rd March, 1863. 

This invention has for its object imp ments in 'y for 
peat. For these purposes two horizontal cylinders or rollers are 
wh ch are geared together by cog wheels on theiraxes The 
these cylinders or rollers are composed of numerous parallel bars placed at 
short distances apart, so that the water pressed from the peat may 
freely betweer. the bars into the interior of the cylinders or rollers, it is 
received into suitable gutters, and conducted thereby out of the cylinders 
or rollers. The sides of the bars are not radial from the centres of the 
cylinders, but incline downwards to give freer passage water. Two 
strong endless fabrics are employed, one to each of the cylinders, and to the 
selvage of these fabrics are fixed strong cords, by which and by guide pulleys 
the fabrics are held extended as they are caused to circulate by the motion 
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599. B. 8S. ConEn, Great Prescott-street, Goodman’s-flelds, London, “ Appara- 

tus for protecting the points of ils.” —Dated 3rd March, 1863, 
n order to protect the points of pencils where the lead or other marking 
is enclosvd in wood, and where the points are formed by cutting 
way the wood, a sliding elastic tube (by preference of metal) is applied, 
This tube is split longitudinally, and A a tendency to close on and 
embrace the pencil with an elastic holding, so as not readily to be moved 
along the pencil when out of use andin the pocket. In addition to the tube 
embracing the pencil by its elasticity, there is an internal spring (or springs) 
which rests against the conical or inclined shoulder, which is formed by 
the cutting away one end of the pencil ; hence when the pencil is out of use, 
and the guard tube has been slid over the point thereof, this spring, or 
these springs, will press on such conical end or shoulder, and prevent the 
tubular guard being 


forced back along the pencil. 
607, W. Wuwscn, Glasgow, ‘‘ Treating sea-weed "— Dated 4th March, 1863. 
By the present invention the sea-weed itself is made to supply a large 
portion of the heat required for the drying operation. For this purpose the 
patentee adopts furnace arrangements somewhat similar to what have been 
proposed for burning “‘ begasse” and other kinds of wet fuel. The inven- 
tion cannot be described without reference to the drawings. 


575. 8. Barmuman, Low Moor, near Bradford, Yorkshire, ** Manufacture of 
rope and cordage.”— Dated 28th February, 1863. 
This invention cannot be described without reference to the drawings. 


603. J. F. Girs, Antwerp, “ Furnace for the revivification of animal charcoal.” 
—Dated 4th March, 1863. 
This invention cannot be described without reference to the drawings. 


612. W. Hamiton, Paternoster-row, London, ‘‘ Appanatus for registering.” — 
Dated 4th March, 1863. 

This invention consists in arranging and printing, or otherwise exhibiting, 
on board or other surface the names and titles of the several newspapers or 
other media for advertising in alphabetical or other order. In juxta- 
position to each of these names (it may be in the margin of the board or 
placard), a series of concentric discs or rings is placed, one of which is in- 
scribed on the surface, and is stationary ; the other rotates on an axis. On 
the stationary ones are inscribed the months of the year, and on each of 
two inner circles are inscribed ls corresponding to the days of the 
month, as in an ordinary calendar, and each reading to 31. On another 
and inner disc are inscri the numbers of insertions for advertisements, 
such as 6, 13, 26, 52, and others. This again is covered by another disc, 
having a notch cut in it to expose only one number at a time. On the 
central axis are disposed two hands, like the hands of a clock, or they may 
project from intermediate axes p on the same axis. In ordering in- 
sertions of advertisements the one hand is turned to the month and date of 
giving the order or first insertion, and the other is turned to the month and 

ate of expiring or last insertion opposite to each, and all of the names of 
the papers for which the advertizement is given, and the numbers of inser- 
tions at same time exhibited, thus will be seen at a glance the several con- 
itions of all advertisements. - Not proceeded with. 

613. J. Crate, Weston Park, Shipston-on-Stour, Worcester, “‘ Apparatus for 
detecting and detuining thieves, and indicating the presence of fire.” — 
Dated 4th March, 1863. 

This invention relates to a peculiar arrang t and of 
apparatus governed by an electric current, for detecting the fraudulent 
tampering with safe or other doors, and for detaining the person so engaged, 
part of which apparatus also serves as an indicator of fire.—Not proceeded 
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615. W. WuirrLe, Smethwick, Stafford, ‘‘ Manufacture of nails."—Dated Sth 
March, 1863. 
This invention consists, Firstly, of impr ts i hinery for heading 
portions of slit or drawn rods, s'rips, or wire. In this machine the rods 
are fed into the machine by a pair of rolls, to which an intermittent motion 
is given by a pawl and ratchet wheel worked from the main shaft. |The rod 
fed into the machine is held by a ~~ of dies, by the motion of which a 
iece of the required length is cut off against a fixed cutting tool. A head- 
ng die advancing against the end of the rod compresses the said end and 
forms a head. The holding dies ascend with the headed blank on them, 
and the said dies opening the rod fed into the machine pushes the headed 
blank from the machine. ‘lhe feeding rolls and holding dies give a more or 
less cylindrical figure to the rods or strips When the said rods or strips are 
angular in cross section. The invention consists, Secondly, of improve- 
ments in machinery for grinding points on blanks made by a specially con- 
structed heading machine, or by other heading machines. 
631. J. Morris and T. Newton, Upper Thames-street, London, “ Refrige- 
rators.”"—Dated 5th March, 1863. . 

The top of this improved refrigerator is divided into three compartments, 
that in the centre being intended for the ice-well, and those at the sides to 
contain wine, water, or other liquid te be cooled, to which cooler taps ae 
applied. The waste water from the ice-well is conveyed toa cistern beneath 
another ice-well at the bottom of the refrigerator by means of a wide, flat, 
or other suitably shaped chaunels formed in the back and sides. The top 
sides, and back are packed with a packing consisting of burnt cork, char- 
coal dust, and doc-hair, or other like su table material. The rim of the lid 
when closed falis into a smail chamber filled with water, which keeps the 
ice-well air tight. A lower ice-well extends over the whole bottom of the 
refrigerator, from which the waste water is conveyed to the cistern placed 
immediately beneatn, from which it is withdrawn by means of atap. By 
forming the chaunels for conveying the waste water from the upper ice- 
weil in the back and sides, aud having an ice-well at the bottom, the usual 
central division is entirely dispensed with, thereby obtaining increased 
space in the interior thereof, and «ffecting a saving of at least 100 per cent. 
in the con-umption of ice. The patentees make the ice chests, refrigerators, 
and other like articles portabie and of any size or shape, and entirely of 
zinc, galvanised iron, or other suitable metals, thereby dispensing with the 
wooden casing as at present used, and which is well known not only to 
attract the heat but to retain it. 


633. M. J 5 » “* Machinery for engraving by means of elec- 
tricity.” — Dated 6th March, 1863. 4 J v 

This invention is carried out as follows:—The pattern intended to be 
reproduced is 4irst engraved by hand, or by any other process, at least four 
times larger than the engraved plate required. This pattern plate is fitted 
up with an insulating material, and it is adjusted on a frame connected 
with the machine. In front of this plate thus prepared and adjusted to the 
frame is placed a small metallic point, made slightly to press upon it, and 
in communication with one of the poles of an electric battery. On another 
frame is adjusted the metallic plate, or any other object to be engraved, 
such as watch-cases, dials, jewellery, or other articles. In front of this is 
placed a small graver, pressing on the article to be engraved, or being 
pulled from it through the medium of an electro-magnet. Both of these 
frames aie always turning during the operation, but the metallic point in 
front of the pattern frame and the graver in front of the other frame are 
both susceptible of moving in a longitudinal direction, but do not advance 
with the same speed, their speed depending on the relation between the 
size of the pattern plate and the plate to be engraved. Thi» motion is 
obtained by the use of two wheels pi.ced the one with the slide supporting 
the point in front of the patter», the other with the slide supporting the 
reproducing graver.— Not proceeded with. 
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634. A. CUTHELL, Skerton, Lancaster, *‘ Self-acting dampers for steam engine | 


Surnaces.”—Dated 6th March, 1863, 

This invention consists in certain arrangements of mechanism whereby 
the dampers of steam engine furnaces are actuated and regulated in a self- 
acting manner, and const tuting an improvement upon what is generally 
known as the cylinder and lever principle. in carrying the invention into 
effect, an equilibrium valve is placed in any convenient position between 
the boiler and cylinder, the same being in connection with the steam pipe, 
and capable of beirg adjusted to any required pressure by means of springs 
or weights. A piston workiug in a cylinder, or some other analogous con- 
trivance, is empioyed, the water being placed as effectually to close the com- 
munication between the boiler and the last-mentioned cylinder and piston, 
until the pressure of the steam in the boiler is above that at which the valve 
has been adjusted. The damper is connected with the piston by means of 
suitable rods or gearing su:h as will be well understood by persons cun- 
versaut with the construction of steam machinery. Upon the pressure of 
the steam in the bvilcr overcoming the resistance of the valve, the latter is 
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of which 


the divisions may allow of new or old coins being within them, an 
end of each division or separate t may be slightly movable end- 
wise, but only to the extent of the erence that may exist between, say, 
5, 10, 15, 20, or any other number of new, old, or worn coins. ween 
the movable end of one division or separate ent of the fixed end 
he places a metal, india-rubber, or other spring. 
ole receptacle of wood, metal, papier mache, or other 
convenient material, When the upper half or part of the receptacle is 
closed down upon the lower half er part, and secured thereto by locking or 
otherwise, none of the coins therein (except the loose or uncounted 
coins in their division or compartment before mentioned) can be shaken 
loose or displaced, the upper half of the receptacle being an exact coun- 
terpart of the lower one. 
642. T. G. Wess, Manchester, ‘‘ Manufacture of articles of pressed glass.”-— 
Dated 6th March, 1863. 

This invention relates to those articles of compressed glass which are 
provided with handles, such as custard cups, and a variety of others, and 
consists in forming such handles (which are usually hollow) with a mid- 
feather uniting the outward part of the handle to the body of the article. 
By this means the patentee is enabled to secure greater strength, and to 
avoid that roughness which exists in such handles made after the ordinary 
faa, and without losing the appearance of lightness existing in hollow 

andles, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 


Fintsnep Iron Trape: Continued Large Demand at List Prices: 
Activity in Shipbuilding and Girder Making: Makers unable to 
accept the Specifications Offered —Pia Inon Trave: No Sales; 
Prices Firm — Coat Trape: Prices High: Active Demand — 
Brawincuam Manuractuninc Trapes: AU the Branches but the 
Fancy Active—Wotvernampron MercHants AND Factors: Good 
Order Sheets from Travellers: Tin Plate Goods in Great Request— 
Tue WItLeNnALL LockMAKERS’ AND THEIR Customers — Meetings 
of Lockmakers’—Tue Straimke 1 tHe Naw Trave: Further 
Demands by Men—Sravemakers’ reQuininc A Rise or Waces— 
A Par or Mammorn Sears ror tae Russtan Governwent— 
BremincuamM anv Asiatic Ipors—Trape Bankauprcres—F atau 
Macaisery Accipent—More Pir Acciwwests: An Extraordinary 
Verdict. 


Tue great demand for finished iron that has been experienced for 
some weeks past keeps up. The reports brought to Birmingham 
yesterday, by the leading ironmaking firms of South Staffordshire 
and East Worcestershire, were to the effect that almost every de- 
scription of rolled iron is in pressing request. For plates and angle 
bars there never was so much inquiry. There are few works of 
standing at which telegrams have not been received in the past few 
days, asking that specifications might be accepted at list rates for 
iron of this description, to be used in either one or other of the ship- 
building yards of the kingdom, or at the works of girder and bridge 
builders. So full, however, of orders are ironmakinug establishments, 
that it is not unusual for the applications to be either altogether 
declined, or else for only 100 tons out of an order of 1,000 tons to 
be taken. The iron shipbuilding houses never were so busy as they 
are now; and there are not many girder makers who might not 
accept more orders than they now possess, but, being quite full of 
work, they decline additional offers. The ironmerchants of this 
district report no falling off in the demand for hardware makers, 
but complain of the tardiness with which they are able to replenish 
their stocks. Whilet this is the condition of the demand, it is not 
likely that lower prices than those which regulate all new transac- 
tions will prevail. 

The pig-trade remains without alteration. Consumers are not 
purchasing, and makers are not prepared to take lower rates ; for, as 
a rule, they maintain that, in a few weeks, when the deliveries on 
account of old sales have ceased, finished-iron makers will not be 
able to purchase at so low prices as those at which vendors are 
rented ¢ to book orders to a limited extent, 

Coal is in active demand. The prices in the Dudley district now 
are—Best thick coal, 13s.; common, 10s.; lumps, 9s.; fine slack, 
3s. 6d.; heathen, 13s.; lumps, 9s.; and brooch (all one way), 93. 
per ton. The thick-coal colliers’ wages are now 4s. 6d., and the iron 
stone getters, in the same district, 3s. 3d. per day. 

Excepting in the fancy trades business in Birmingham may be 
reported healthy. The rolling mills are fully employed, and the 
hollow ware and edge tool makers are, as a rule, full of orders. The 
brass founders, and the lamp and chandelier manufacturers are doing 
a brisk trade, mostly upon home orders. On export account a great 
deal is being done with the States, and, owing to the difficulty 
of getting goods carried across in sufficient quantities, manufac- 
tures intended for one packet have not unfrequently to remain for 
the next. 

The merchants and manufacturers of Wolverhampton are receiving 
tolerably valuable order sheets for their travellers ; and the principal 
japanning and tin-plate firms are quite full of orders. The makers 
of best locks are also busy. Both in that town, however, and also in 
the surrounding townships, many complaints are being made of the 
recent rapid advances in the raw material, of iron in particular, 
which has revolutionised many price lists. 

At the beginning of the present month the lockmakers of Willen- 
hall, finding that the rise in iron affected the rates for locks, held a 
meeting to consider the subject. It was then resolved to advance 
locks 1s. per dozen for 4in., 5in., and Gin. descriptions, and 2s. for all 
locks of 26s. and upwards. This extended to all kinds of locks 
made in the town, and it was understood that the key makers 
should receive a proportionate benefit. Subsequently, the 
manufacturers held meetings to ascertain how the rise had 
been received by the factors, when the reports of the good 
feeling on the part of buyers were most satisfactory. On 
Thursday week and Monday last two other meetings of the 
rim lockmakers and masters in the mortice branch were held, when 
similar satisfactory reports were received. It was unanimously 
admitted that, convinced of the just of the d d, the factors 
had readily complied with the requirements of the vendors, and it 
was stated that several large orders had been booked at the rise, 
This occasioned general expressions of satisfaction. These meetings 
will be continued for the next two or three weeks, until the ad- 
vance is fully and firmly established. Whilst the makers are 
reporting everything to be satisfactory, it is stated that there are 
a few instances in which factors refuse to purchase at the advance. 
Conspicuous amongst the objectors to the rise are factors who are 
engaged largely in the South American trade, the buyers of which 
decline to purchase at an advanced rate. This some manufacturers 
meet by ceasing to make for the present. 

In regard to the agitation in the nail trade, we learn that, at a 
and influential meeting of the masters recently held at 











actuakd, and steam being allowed to enter the before 

cylinder, the piston consequently rises, and the damper is lowered by the 
upward motion of the piston. The valve being upon the equilibrium 
principle, is not affected by the pressure of the steam in the contrary direc- 
tion aiter passing it, and the vaive will, consequently, act freely under any 
variation of pressure in the boiler. The of steam from the cylinder 
may be effected by the action of the valve in shutting off the communica- 
tion between the boiler and the cylinder, or by a small aperture at the 
bottom of the cylinder, so constructed as to let off the steam gradually, and 
which aperture may be kept constantly open. 





Dudley, it was resolved to advance the wages on account of rose 
nails 10 per cent., and of other nails to the advanced workmen's 
list of August 26th, 1857. The rise will come into operation on 
the 31st inst. This concession on the ye of Dudley masters 
appears to have stimulated the operatives of other districts. On the 
day following the meeting the men of Sedgley, Coseley, Cop- 
pice, and the neighbourhood met, and, after pa ee | A the Dudley 
masters as “ honourable gentlemen,” and stating that the advance 





sented, because, in his opinion, it would be “ 
the men on their backs.” It was then unani 
strike for 6d. per cwt. on “ hundred” nails (instead 
had originally given notice for) up to 5jin., and 
above that le: 

Advance in wages seems to be the order of the day. We 
hear of the spade makers having given their masters notice for an 


advance, and the notice terminates to-morrow (Saturday) night. 
An enormous pair of shears, weighing 24 tons, being the most 

—— machine ever made, has just been com Messrs. 
angye Brothers, and Price, of the Cromwell Works, ing- 


ham, for the Russian Government. It is intended to be used asa 
“ scrapping machine” in a large ironworks in the neighbourhood of 
St. Petersburgh. It has a power of pressure — to 1,000 tons, 
and can snip to pieces a cold bar of iron half a foot square. It is 
technically described as a “ horizontal pe shearing machine, 
with open mouth.” The cylinder is of wrought iron, hooped to 
increase its strength, and it may be used as a hydraulic press of 
1,000 tons’ power. The machine is fitted with valve arrangements 
to reverse itself to any length of stroke, and may be set to cut iron 
from half an inch to six inches thick. When in full power it will 
cut a bar, six inches square, in forty seconds, The return motion 
is six times as fast as the cutting motion. The castings — 
18, and the fittings about 6 tons. The piston is 16 inches 
diameter, and fits into a square block of wrought iron, which 
carries one of the cutting blades, the other being fixed into the solid 
casting, and both being 14 inches long, 11 — and 8} in 
thickness. The blades are of hardened cast steel. The force pumps 
for the machine work on the ee ee and can be set to 
any power. In a description of the w 

local paper it is compared to an unusually large —y- ~ Its jaws, 
so to speak, are at the nape of its neck—two bi edges of steel, 
standing upright, and facing each other. One of them only can be 
moved, which is effected in this manner. Along the animal's back 
runs a large backbone of iron, round, solid, and made to slide 
backwards and forwards. To this is affixed a movable square 
block of iron, in which is a jaw of solid steel. The backbone, 
therefore, being pushed at the end farthest from the jaw, the jaw at 
once moves forward towards its opposite neighbour. This pushing 
is done by water power, a power so great that a bar of six 
inches thick, must come asunder, or the jaw break and the machine 
fall in two. ‘There is no resisting the power. The machine 
crunches up iron like a man would a salad, It is said to be doubl 
as powerful as any similar machine that has yet been inven! 
The body of the machine, the solid casting, is made of cannon lost 
in the sea during the siege of Gibraltar by the Spaniards, but which 
have since been recovered by diving. 

On Saturday last Mr. T. wae produced at the British Archmo- 
logical meeting at Leeds several small leaden figures, tly of 
an ancient date, but which are supposed to f Some 
years since numbers of these figures were found in the soil of one of 
the London docks, but antiquaries were in doubt as to their 
genuineness. Since then, however, medals of the same metal and 
workmanship have been discovered, which, however, are manifestly 
forgeries, as the date—1192—is impressed on some of them in Arabic 
numerals, which characters were not in use for three hundred years 
after that date. Mr. Wright said it was difficult to explain the 
motive for these forgeries, for the figures were found in large quan- 
tities, and sold at prices that could not be remunerative, Lord 
Houghton, however, said in reference to them that Captain Burton, 
who was consul at Fernando Po, had informed him thet the 
trade of the natives with this country is in small idols of lead and 
other metal, which are manufactured in Birmingham and exported 
in large quantities to Africa, 

At the Birmingham Bankruptcy Court on Friday last an order of 
discharge was granted in the insolvency case of 8. Cross, ironmaster, 
of Great Bridge. On the same day first sittings for choice of 
assignees were held in the case of W. Yarrow, engineer, of Wednes- 
bury, and of Thomas Bird, locksmith, of Willenhall. At Dudley, 
a few days ago, Benjamin Turley, tin-plate iron annealer, of Tipton, 
applied, as a bankrupt, for his order of discharge. The judge said 
that the application would be granted on the r into court of 
£50. In addition, pa would be given for two months, and 
if at that time £10 of the £50 were paid, the protection would be 
renewed. Joseph Higgs, miner, of Lipton, received his order of 
discharge. 

The potteries trade generally is in a tolerably good state, and is 
just now better than it has been since the beginning of the American 
outbreak. The home trade is active. The American trade, which 
has been very low, is recovering. A few of the American houses 
are fully occupied ; some have gone into other branches, home and 
foreign, and are sending to Spain, South America, and other of the 
new markets, As a rule the manufacturers are now in a better 
position than they have been for the last two years. The French 
trade developes itself slowly ; in respect of that market, the better 
class of wares do not find a ready sale. 

On Wednesday afternoon last a man named William Henry 
Sparrow, while boring a hole in a crane at the ironworks of Messrs. 
Lloyd, Foster, and Co., Wednesbury, met with a fatal 
The crane giving way, the deceased, to save himself, caught hold of 
a revolving shaft near him, that was making eighty revolutions in a 
minute. He was whirled round instantly, his body striking — 
some woodwork. He died on his way to the hospital, where it was 
afterwards found tbat bis left ribs were broken, 1 wounded 
in two places, and that his right thigh and left leg were also broken. 
At an inquest held on Saturday the jury returned a verdict of 
“ Accidental death.” 

Again we have to chronicle pit accidents, the results of careless- 
ness. On Tuesday week, Jno. Greenfield, a young man Een 
as a pikeman at the Bourhill Colliery of Messrs. Nock and Wood, 
near Woresley, was engaged in a place 5it. _ 
at the entrance of two roads taking out a knob, 
roof gave way, and the poor miner was buried, crushed, and 
under its ruins. At an inquest subsequently held it was. shown 
that, at the time of the accident, the roof was wholly unsupported 
by timber; and, in answer to a question, more than one of the 
witnesses expressed a positive belief that, had this been 
the accident would not have occurred. It was also shown that, 
among the men employed at the pit, the most lamentable ignorance 
in regard to the colliery rules prevailed. Lack of duty on the part 
of the doggy, both in regard to the reading of therules and to the use 
of proper vigilance in seeing that the roof was sufficiently propped, 
was also shown; and the , in add ing him, said, © I eoast 
request you to read the rules to the men, for, if another accident 
occurs in this pit, you may find yourself in a different position.” 
A verdict of “ Accidental death” was returned. The next case, 
though circumstantially different from the last, is in point of the 

nciple involved essentially the same. A few days since 

laney, a girl employed on the bank at the Stowe Heath Colliery of 
Messrs. Sparrow, near Wolverhampton, was standing with on: foot 
on the wagon closing the mouth of the pit, when the bankman, who, 
with his head under the wagon, had been shouting down the shaft, 
suddenly moved, and without fully raising himself or looking to see 
that all was clear, pushed the wagon from over the pit. In conse- 
quence the girl lost her footing, and, falling headlong into the shaft, 
met with an instant death. The jury, on the ground that the bank- 
girl should have informed the bankman of her position, returned a 
verdict of ‘ Accidental death.” As may be the coroner, 
who had told his jury that the bankman’s offence was one of man- 
slaughter, disapproved the verdict. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot: Mersey Docks and Harbour Board: Launch of an Iron 
Ship for the East India Trade: The Prince Alfred Gun — Tue 
Posuic Works’ Loan Act: Blackburn: Rochdale — Market 
Drarton Ramway—Tue Distress in Lancasuire: Pauperism 
Jurther on the ebb: Prospects of the Cotton Supply—NoxtHern 
Torics: The Approaching Meeting of the Royal Agricultural Society 
at Newcastle; North Eastern Railway: Death of Mr. G. Hawks— 
State or Trave at SuerrieLyp—Tne Patent Laws: Meeting at 
Ldinburgh—Scottisnh Matters: The Glasgow Chamber of Com- 
merce. and Tradewith Western China: Coalbridge Tin-plate Works : 
Glasgow Time Gun; Clyde Shipbuilding. 

Liverroon supplies us this week with plenty of topics. At the last 

sitting of the Mersey Docks and Harbour Board, it was stated that the 

committee who had the matter in hand were proceeding as quickly 
as possible with the Dee telegraph. They had already got the 

poles from the Point of Ayr to Mostyn Railway Station, and b 

Saturday they would be through Holywell. 

if it would not be worth while to ascertain if the lines of the board 

could not be connected with the lines of some of the existing com- 
panies, by which means the crossing of the Mersey would be 
avoided. Mr. Darbyshire said the committee had found that the 

could work the line cheaper themselves, and have it altogether 
in their own hands. He hoped the time would soon come when 
the line would be carried over the Mersey by means of the | 
towers which a company proposed to erect, for the submarine | 
cable had been found a total failure. 
erect a shed on the east quay of the Wapping basin, at an estimated 

cost of £5,255, including the cost of altering the curves on the line 

of railway. Mr. Graves, in explanation, said the Docks and Quays | 

Committee conceived that by building a shed 375ft. long by 7Oft. | 


Mr. Brocklebank asked | 


It was agreed to | 


in length, from Doncaster to York, with a view to improve the direct 
communication between London and York. They also pro to 
| make a line trom the Leeds and Selby Railway through toms, « aud 
| @short branch from Church Fenton to complete the scheme, and 
to commence the works of the Conside and Blaydon branch next 
| spring. ‘The death is announced of Mr. G. Hawks, of the important 
| firm of Hawks, Crawshay, and Sons. By the workmen of the house 
| the late partner was most devotedly esteemed. To them George 
| Hawks was ever a firm friend, and it is related of him that when 
| the High Level Bridge had been constructed by the firm, and some 
| Opposition was offered to the band of the works playing at the in- 
auguration, he vowed that if his band did not appear neither the 
| Queen's nor anybody else’s should—the bridge being then the property 
| of the firm. He was of a genial disposition, and not unfrequently 
| related incidents connected with the rise and progress of the im- 
| portant establishment of which he was one of the chiefs. He has 
| been heard to say that his grandfather, the founder of the business, 
| used to stand at the water-side wharf, see the iron landed from the 
vessels on the Tyne, and inspect every pig of iron set down on the 
shore. The works were then so different to what they are now that 
| a stream of water ran bubbling through the midst of the factory. 
The trade of Sheffield is considered to be improving. The demand 
| for +teel for agricultural machinery and implements is somewhat 
| active. The continental trade remains in much the same state, but 
the Russians are ordering heavy goods rather more pleniifully, 
while the orders from Italy and Switzerland for steel steadily im- 
prove. The Freneh demand is, however, small, both for steel and 
manufactured goods. The steel trade continues good as a whole, and 
some firms are very busy. The manufacturers of edge tools are doing 
| a fair trade, both for home use and exportation. 

A meeting was held at Edinburgh last week, on the close of the 
Social Science Congress, for the purpose of hearing a statement re- 
garding movements on the Continent in respect of the patent law 
question. Mr. R. A. Macfie, chairman of the Liverpool Chamber of 
Commerce, who presided, began by stating that the Chamber of 





wide, giving an area of 2,910 square yards, they would be able to do | Commerce of Liverpool had not spoken through its delegates on this 
a very large amount of work there in connection with the general ; question, the delegates representing their individual opinions only. 
trade of the port. The Chairman said he would have suggested that | All that the Liverpool Chamber of Commerce had yet done on this 
the shed should be 5(ft. wide instead of 70ft. At all events, if they | question was, that two years ago it petitioned Parliament for an 


made it 70ft. wide he would recommend that one end of it should be 
of a less width, so as to give greater freedom to the railway lines. | 
Mr. Graves said that the question of the width of the shed had had | 
full consideration, The engineer was of opinion that no advantage | 
was to be gained by narrowing it, and the committee thought it 
would be better to get all the shedroom they could. A letter was 
read from Mr. Squarey, enclosing a copy of resolutions agreed to on 
the 12th instant by the Steamship Owners’ Association. It expressed | 
the opinion of the association as to the absolute necessity for | 
increased dock accommodation for the steam trade on the Liverpool | 
side of the Mersey, many of the members of the association having | 
been exposed to serious loss and inconvenience in the conduct of 
their business from the want of adequate accom:nodation in the 
Liverpool Docks. The letter added that the petition presented by 
the association against the Bill promoted by the Mersey Docks and | 
Harbour Board in the year 1862 was directed, not against the exten- } 
sion of dock accommodation at Liverpool, the necessity for which was. | 
on the contrary, stated in the clearest terms in the petition, but | 
against particular provisions in the Bill which were deemed to 
affect injuriously the interestsof the steam trade. The communication | 
was referred to the special works committee. In answer to an | 
intimation by Mr. Forwood, that he intended to move for a return | 
of the dock dues received during the years 1858, 1859, and 1860, 
upon the tonnage and merchandise, whether imported or exported, | 
to ports within the limits of the Confederate States of America, the 
chairman remarked that the revenue of the dock estate in 1859 was 
£638,600, leaving a surplus of £114,196. In 1860 the revenue was 
£682,066, leaving a surplus of £103,756. In 1861, the greatest on 
record, the revenue was £748,691, the surplus being £167,599. In 
1862, which was after the cotton famine had taken place, the revenue 
was £688,046, leaving a surplus of £93,175; and in the year just 
ended the revenue was £730,383, leaving a surplus of £94,369. ‘The 
revenue of 1863 exceeded that of the previous year by £44 337, and 
only fell short of 1861 (the great year) by £18,303, showing the 
remarkable increase which had taken place in the trade of the port, 
with all the deprivations which had been suffered in Lancashire 
from the absence of cotton. Mr. Littledale was afraid that this year 
there would be a serious deficiency. Mr. Hubback hoped that Mr. 
Littledale did not infer from that that the works at Birkenhead 
should bestopped. Thechairman expressed a hope that Mr. Littledale’s 
expectations would not be realised, for the falling off up to the present 
time had not been very great. Mr. Forwood said he would withdraw 
his motion until next week, sothat he might consider the formin which 
he should put itin order to give the least trouble. The resources of the 
board are nodoubt very great; still the ex ponditureon new worksseems 
well nigh interminable, and no efforts tnade to reduce the enormous 
bonded debt of the estate. A fine iron s!:ip, named the Savoir Faire, 
built for Messrs. G. H. Fletcher and Co.. and intended for the East 
India trade, has been launched from the yard of Messrs. T. Royden 
and Sons, Baflin-street, Liverpool. C»ptain Blakely is said to have 
——— a fine gun turned out last year at the Mersey Steel and 
ron Works, and named after Prince Alfred, for a foreign power. 
The public works contemplated at Blackburn, under the Public 
Works’ Loan Act, will involve an outlay of £66,744. Of this sum it 
is proposed to expend £14,470 on sewerage works, £45,015 on general 
improvements, £8,795 for a new covered market, £5,000 for public 
baths, &c. At Rochdale it has been resolved to apply for £30,000 


| done to 


inquiry into the policy, as well as the operation, of the Patent Laws; 
and at a more recent period the Chamber sent circulars to the 
various Chambers of Commerce throughout the kingdom, asking if 
they would be agreeable to join in a conference in Liverpool on the 


| subject of the Patent Laws, with a view chiefly to prepare for inves- 


tigation about to be made by Royal Commission. The responses to 


| that circular were so few and undecided that it seemed to the Liver- 


pool Chamber of Commerce, on the whole, inexpedient to carry 
out that which they would otherwise have been so glad to 
do. After enumerating several societies on the Continent which 
advocated the abolition of the Patent Laws, Mr. Macfie con- 


| cluded by expressing the hope that the people of this country 


would speedily be aroused, in order to get these laws removed ; and, 
if that were done, he was sure that the J.iverpool Chamber of 
Commerce would be very glad to lenda helping hand. Mr. Baruch- 
son, Liverpool, expressed his approval of the views of the Chair- 
man. In reply to the Chairman, Mr. Fairbairn, a member of tho 
Royal Commission to inquire into the working of the Patent Laws, 
said that he thought that the time for Chambers of Commerce taking 
up the subject of the Patent Laws would be when the report of the 
Royal Commission was published. ‘There was no intention, he 
believed, to abolish the Patent Laws, but there would be considerable 
modifications. Mr. Duncan M‘Laren said he thought the operation 
of the Patent Laws was most pernicious, avd something ought to be 
ut the Patent Laws into proper shape. Mr. Bass, Work- 
ington, thought it was hardly just or fair to say that a man was 
not entitled to some sort of reward for his invention. Of 
course it might be exceedingly difficult to know how to reward 
inventors. At the same time, if an invention turned out 
of value, the inventor was surely entitled to something for 
all the months or years of labour which it might have taken 
him to bring out his invention. Mr. Hugh Rose could not 
help expressing his strong opinion that not only was the ignoring of 
the rights of inventors to property in the work of their own brain 
unjust, but it wasalso very impolitic. Mr. D. W. Henderson thought 
that patentees should be remunerated in some fair and reasonable 
manuer. Mr. Fawcett suggested that every patentee, when he made 
his specification, should be called on to declare what royalty he 
would charge upon each person who used his patent, and then let 
every one havea right to use it, so as to do away with the possi- 
bility of one person buying up a patent. M. Auguste Morel, editor 
of a scientific magazine in Brussels, was convinced that an abolition 
of patents would bring us back to the secret manufacture of the 
middle ages, by which half the discoveries of that period were lost. 
After some discussion regarding the working of the patent laws in 
France and Belgium, Mr. Duncan M‘Laren moved “ That the pre- 
sent meeting do not consider it expedient to come to any resolution 
on the subject of patents till they have had an opportunity of con- 
sidering the forthcoming report of the Royal Commission.” ‘I'he 
motion was agreed to, and the meeting separated. 

The ever active west of Scotland supplies an extensive budget. 
At the last meeting of the Glasgow Chamber of Commerce the secre- 
tary said he had received several communications from Capt. Spry 
regarding the opening up of trade between Western China and the 
Burmese territory, by means of a tramway, the length of which 
would be 500 miles. Mr. Mathieson thought they ought to be very 
cautious in approving of a scheme of this kind. They found that 





for a public park, town hall, &c. 

The Market Drayton Railway was formally opened on Monday. 
The works were commenced about eighteen months since by Mr. 
Brassey, the contractor, 

Mr. Farnall’s weekly report, read before the executive committee | 
of the Lancashire Central Relief Fund, on Monday, showed a | 
further diminution of 1,629 | 


not only the Chief Commissioner of Burmah, but the Burmah press, 
considered the scheme perfectly practical, as far as the expenses and 
engineering difficulty were concerned. The six provinces 
through which the line would go contained one hundred million 
inhabitants, and such an undertaking might prove of very great 
value indeed to their commercial resources. The distance of 500 
miles was certainly not so great, unless there were very serious 


rsons in the numbers receiving relief riot 
in this district. On the week ending the 10th of October last year, obstacles in the way. He suggested that they should memorialise 
there was an increase of 8,766 persons parochially relieved. The | the Government to have the route surveyed, and a report upon the 
secretary's monthly report was also satisfactory. It was riade up | subject drawn up. A committee was appointed with power, if deemed 
to the 26th ult., and it showed that, at that date, 267,962 persons | advisable, to memorialise the Government on the subject. The 
were in full work, compared with 235,827 in August, and 121,229 in | Coatbridge > works are now nearly completed; they are the 
December last. The numbers out of work and on short time bad | only works of the same description in Scotland, and have 
decreased in a similar ratio. During the month of September, it | been started by Messrs. Baillie aud Bell. The machinery and 
appears that the total number relieved from all sources was 184,625, | fittings are of the best description, with all modern improve- 
aud the rate of improvement may be estimated from the fact that in | ments. There are two puddling furnaces, two lumping furnaces, a 
January, 456,786 persons were relieved. The total amount of funds | hollow fire, a softening fire, with a range of tinning pots, a couple of 
available to the committee is reported to be £397,140, but some fears engines to propel the rolls, a Condie hammer, and every other 
are entertained with respect to pressure during the coming winter, | appli y for facturing the iron through all the 
and more assistance is earnestly appealed for. An interesting | various stages—from — hammering, rolling, re-heating, 
report was presented by Mr. E. fro sane at a meeting of the | cutting, softening, pickliug, and, lastly, tinning, when it is finally 
general rolief committee, as to the prospects of the cotton supply in | packed in boxes in quantities, of 9 to 1 cwt. in weight, ready for 





1864, as compared wtth 1863. r. Ashworth estimated that an | 
increase of 610,000 bales would be observed in the available sup- 
lies, Mr. Ashworth observed:—‘ The weekly consumption of 
861 was 45,454 bales. The supply estimated for 1863 is 22,000 per 
week, or three days a week, nearly. An increase of 610,000 bales in 
1864 will give 11,730 per week ; which, added to 22,000, will give 
83,730 per week, or 4} days, but irregular work, as at present. The 
weekly consumption taken from Liverpool up to August 7th, this 
year, was 22,027 bales. Since that date an active demand has arisen 
and the stock has been reduced upwards 200,000 bales as compared 
with Christmas lust, and now averages 26,000 bales per week ; but 
& large portion of this may not yet be consumed.” Mr. Ashworth’s 
figures were a good deal criticised, but were eventually adopted. 
From the north we learn that a public meeting is to be held at 
Newcastle, on the 27th inst., to consider, the desirability of com- 
mencing arrangemeuts for duly celebrating the meeting of the Royal 
Agricuitural Society in that town. We predict this meeting will be 
a great success, for there is plenty of intelligence and wealth in 
Newcastle and the neighbou: hood to ensure perity to the gather- 
ing. 1t appears that the directors of the North Eastern Railway 


the market. The estimated produce is about 500 boxes per week. 
The Glasgow time gun, which has been fired at one o'clock, experi- 
mentally, for some days past, has been removed from Garnethill to a 
high-lying piece of ground at Port-Dundas, kindly offered by the 
Forth and Clyde Canal Company. Several important launches 
have taken place from the Clyde yards during the last few days. 
Messrs. A. and J. Inglis, of Point House, Govan, have launched two 
vessels. The first was a paddle-steamer of 869 tons, named the City 
of Brisbane, belonging to the Australian Steam Navigation Com- 
pany, and intended to trade between Sydney, New South Wales, 
and Brisbane, in Queensland. The City of Brisbane is of the fol- 
lowing dimensions :—Length of keel and forerake, 230ft.; breadth 
of beam, 27ft.; depth (moulded), 13ft. 6in. She will be propelled 
by oscillating engines of 2&0-horse power, her paddle wheels 
will be fitted with feathering floats, and her boilers will be 
fitted up with superheating apparatus, and every recent improve- 
ment. A few minutes after the launch of the City of Brisbane a 
screw steamer, which was named the Wallabi, was also successfully 
launched. She is intended for the Australian coasting trade, and is 
of the following dimensions :—Length of keel and forerake, 105ft. ; 
breadth of beam, 18ft.; depth of hold, 7ft. Her burthen is 162 tons, 





Company intend to make a direct line of railway, twenty-five miles 





and her engines, which are 30-horse power, and her boilers were 
fitted in before she was launched. The Wallabi will proceed to 
her destination under canvas, and will carry out, in pieces, a screw 
steamer of dimensions nearly similar to ber own. After the 
launches a select party of ladies and gentlemen retired to the 
model room, when “Success to the Ships,” “The Ladies,” 
coupled with the healths of Mrs. Ronald and Miss Lucas, were 
proposed by Mr. A. Inglis, and heartily responded to. Mr. Carrick, 
master of works, proposed a bumper to “ The Builders.” Mr. John 
Inglis proposed the healths of the London agents of the company, 
Messrs. Redfern and Alexander; and Mr. A. Inglis proposed the 
health of Mr. Ronald, the inspecting engineer ofthe company. These 
toasts were duly responded to, after which the company separated. 
Messrs. Scott and Co., of Cartsdyke, have launched a fine steamer, the 
second of eight being built by the firm for the French Transatlantic 
Steam Navigation Company. She was named the Lafayette. The 
Layfayette is 3,400 tons, builders’ measurement, and of the following 
dimensions :—Length, 35ift.; breadth, 45ft.; depth, 33ft. She has 
four decks, the upper being flush from stem to stern, and the three 
lower having each a height of 7ft. 3in. She will have accommodation 
for 330 first-class passengers, hold capacity for 1,000 tons of goods, 
and will be able to stow 1,500 tons of coal in the bunkers. Her 
machinery will be furnished by the Greenock Foundry Company, 
and will consist of a pair of side lever engines of 850-horse power 
nominal, with levers of malleable iron. The cylinders are 95in. in 
diameter, with 9ft. 6in. stroke. The boilers, four in number, are 
tubular, each of the weight of 61 tons, and each sole plate weighs 
55 tons. The paddle-wheels will be 37}ft. diameter. ‘she 
Lafayetie is the largest steamship ever built in Greenock, and 
is sister to the Washington, launched by the same firm on 
17th June last. The third ship will be ready about the end 
of December. The five other ships are being built in yards 
erected by the Messrs. Scott, at St. Nazaire, in France. The 
Lafayette took the water in beautiful style, but unfortunately she 
ran on the large sand bank opposite, and could not be moved until 
the following day, when she was taken ivto the Victoria Harbour, 
Greenock. Messrs. Swan and Co., of Maryhill, have launched the 
Andalusia, a fine screw. She is 400 tons burthen, and is owned by 
Messrs. Mories, Munro, and Co., 36, Renfield-street, and is to bea 
consort to the Colina, which was lately launched by the same firm 
and is also to be employed in the Spanish trade. The Andalusia is 
at once to proceed to Bowling, where she will receive her 
engines by Forrest and Barr, Port Dundas, Glasgow. The City of 
St. Petersburg, a steamer built and engined by Messrs. Caird and 
Co., “ran the lights” on Monday in rather less than fifty-four 
minutes. The City of St. Petersburg is 780 tons burthen, and was 
originally intended for the Messrs. Burns’ magniticent fleet of Belfast 
steamers—a sister to the Wolf—but was bought by a private firm 
for other purposes. She is fitted with a pair of oscillating engines, 
with 58-in. cylinders. The chief novelties connected with tbis 
rakish-looking craft, however, are her telescope funnels, hinged 
masts, apparatus for condensing water, fanners in the stroke holes, 
&c., all these being necessary for the peculiar service she is about to 
be engaged in. Workmen have been busily engaged stowing her 
with patent fuel, considerable quantities being stowed on her forward 
deck, and she is bound for the West Indies. She is named after a 
town in South Carolina, and not after the capitalof the Czar. Messrs. 
A. Stephen and Sons have launched from their east shipbuild- 
ing yard, at Kelvinhaugh, an iron sailing ship, of 650 tons, named 
the Bothwell Castle, the property of the Glasgow and Asiatic 
Shipping Company, and destined for their Singapore and Penang 
line. At the first meeting for the session 1863-4 of the Glasgow 
Association of Assistant Engineers, an interesting paper, on the 
“ Water Supply of Towns,” was read by Mr. W. R. Copland, illus- 
trated by drawiugs of the most notable Roman works. By the 
kindness of Mr. J. M. Gale, Mr. Copland was enabled to illustrate 
that part of his paper referring to the Glasgow Waterworks 
by a complete series ne age oe views, and a geological sec- 
tion of the route adopted in conveying water from Loch Katrine to 
Glasgow. 


METAL MARKET. 
THe metal market is in a very healthy state, and a large business in most 
articles, 
Ratts.—A good business doing at £6 15s. to £7 per ton. Most of the lead- 
ing makers have closed their books at present rates. 
Scorcu Pie Iron advanced 1s. per ton this week, but has again receded ; 
market closing flat as under : — 
Mixed Nos. Warrants, Buyers at 60s. 6d. ; Sellers 61s. Od. 
60s. Od. 6d 


No. 1. G.M.B. s . 6d. 
3. - * 59s. 6d. >» 60s. Od. 
Gartsherrie, 64s. ; Coltness, 663. ; Calder, 63s. ; Glengarnock, 62s. 
Copper.—In good request at, for Sheet and Sheathing, £105; Tile and 
Cake, £98 per ton. ; 
Tix.—Steady. Banca, £122; Straits, £117; English Block, £115; Bar, 
£116 per ton. 
Tin PLates.—In good demand. Coke, 23s. 6d. ; Charcoal, 27s. per box. 
Leav.—F.irm. English, 20s. per ton. 
Spe.ter.—Dull, at £18 per ton. 
65, Old Broad-street, London, 22nd Oct., 1843. 
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The Market has recovered the depression noted in our last, and @ 
renewed demand has sent the price of M. Nos. Warrants to 6ls. cash 
buyers, 61s. 3d. seliers. = : 

Speculation is rife, and the quantity yet to buy against “ bear sales, we 
think, will at least prevent lower prices. 

Au excellent demand for all kinds of iron. 

Exports last week were 12,674 tons, against 


9,309 tons in the correspond- 
ing week of last year. Saw, THOMSOF, 
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THE SOCIETY OF ARTS. 


* A GENERAL’meeting of the members of the society was held yes- 
terday week, at Burlington House, Mr. William Hawes, F.G.S., the 
chairman of the Council, in the chair. 

The Secretary having read the notice convening the meeting, 

The Chairman said,—I will commence the proceedings of this 
meeting by calling your attention to the fact that, at the first annual 
meeting of the society after the lamented death of the Prince Con- 
sort, it was stated in the Council's report that we hoped to have the 
honour and advantage of the presidency of his Royal Highness the 
Prince of Wales, so soon as a fitting time had elapsed after the death 
of his father. In the interval we elected as our President one of 
our oldest and most respected Vice-Presidents, Mr. William Tooke, and 
he had filled the office until recently, when by his death it became 
vacant. We then thought it right to take steps for ascertaining 
whether the Prince of Wales would accept the Presidency if 
elected by the members; we, therefore, sought for and obtained the 
honour of an interview with his Royal Highness, and presented an 
address, which, with his Royal Highness’s reply, I will now read to 
you :— 

“To nis Royat Hicuness THE Prince oF WALES. 

“May it please your Royal Highness,—We, the Council of the 
Society for the Encouragement of Arts, Manufactures, and Com- 
merce, humbly approach your Royal Highness to ask that you will 
be graciously pleased to become a member of the society, with the 
view of being elected to the office of its President. The Council 
can never forget the obligations of the society to your illustrious 
father, who, for a period of eighteen years, presided over its pro- 
ceedings with so much advantage, not only to the society but to the 
country at large. The establishment of International Exhibitions, 
and the comprehensive designs for connecting education in science 
and art with productive industry, were among the many thoughtful 
endeavours of his Royal Highness to promote the welfare of his 
adopted country. The Council believe that your acceptance of this 
office will be a means of enabling your Royal Highness to promote 
and extend the enlightened views of your lamented father for the 
advancement of arts and manufactures, and the benefit of her Ma- 
jesty’s subjects. 

“On behalf of the Council, 
“ Wituram Hawes, Chairman.” 


His Royal Highness was graciously pleased to return the following 
reply :— 

> Ser thank you for your address. It is not without 
much diffidence that I venture to take on myself the office that has 
been offered to me in so flattering a manner, feeling that there are 
so many better qualified for it than I can pretend to be. But it is 
the Queen’s wish, being herself precluded from taking part per- 
sonally in the proceedings of your Society, to mark, through me, 
the interest she feels in a body of which her beloved husband was 
so long the head. On my own part, I am led to entertain the hope 
that, by accepting the situation of your President, I may be better 
able to promote that great and beneficent object which my dear 
father had so much at heart, and in which he was so zealously sup- 
ported by yd Society. Encouraged by this hope, and having no 
dearer wish than to assist in any way in my power towards the 
success of his great designs, I cannot refuse to accept the position 
so kindly offered to me.” 

1 am sure you will all feel that the terms in which his Royal High- 
ness has expressed the feelings of her Majesty as well as his own 
towards this Society are most gratifying. We cannot see the son 
of so distinguished and illustrious a parent succeed to the chair 
which the Prince Consort filled with such distinction and such use- 
fulness, without looking back to the progress of the Society, and 
recalling to mind the various Presidents who had preceded him. 
We have had the honour of being presided over in succession by 
members of the royal family. His Royal Highness the Duke of 
Sussex was for many years President, and during his presidency 
the Prince Consort was Vice-President. He succeeded to the chair 
at the death of the Duke of Sussex. And now, having unfortunately 
lost this illustrious Prince, after he had presided over us for so long 
a period, we have come here to elect as his successor a young man 
comparatively untried, but whose education has been such that we 
have every reason to believe that he inherits from his father the 
same desire to do good to the working classes of this country, the 
same desire to promote the encouragement of art in connection with 
manufactures, and the same anxiety to make himself really useful, 
and to follow in the footsteps of his father as an earnest promoter 
of arts, science, and literature; and we hope that some years hence 
we shall be as proud of his presidency as I believe we all 
are of the presidency of his illustrious father. Immediately 
upon receiving his Royal Highness’s answer the Council sum- 
moned this meeting. By the ordinary rules of the Society, 
before a member can be elected he must be proposed and his 
name suspended for a certain period. We felt sure that you would 
agree with us that to pass his Royal Highness through such an 
ordeal as that, after the answer that I have just read to you, would 
not be respectful to hin or in accordance with your feelings. We, 
therefore, thought it right to call you together, and ask you at once 
to suspend all the bye-laws relating to the election’of members and 
officers, and to submit his name to you to be at once elected a mem- 
ber of the society. Having done that, it will be my duty to bring 
forward another proposition—that he be elected our President. In 
that, again, the Council, bearing in mind the feeling of all the mem- 
bers as well as their own, did not consider they would be doing their 
duty if they used the powers given to them by the bye-laws to elect a 
President till the next annual meeting. They, therefore, thought it 
due to you that you should exercise your power, that the whole 
body of members should have an opportunity of expressing how 
cordially they appreciate the very kind and flattering terms used by 
his Royal Highness in the reply which | have just read, and also the 
gratitude we owe to her Majesty for her gracious expression of 
sympathy with the proceedings of this society. The first step to be 
taken is the purely formal one of suspending for this occasion the 
bye-laws relating to the election of members and officers. Iwill there- 
fore propose :— 

“That the bye-laws relating to the election’of members and officers 
be suspended for this meeting.” 

This having been unanimously passed, 

The Chairman proposed,— 

“That his Royal Highness the Prince of Wales be elected a mem- 
ber of this society.” 

This resolution having also been passed unanimously, 

The Chairman said he would next propose,— 

“That his Royal Highness the Prince of Wales be elected Presi- 
dent of this society.” 

This was passed by acclamation. 

A vote of thanks to the Chairman was then proposed by Mr. 
Joseph Payne, seconded by Mr. Teulon, and carried unanimously. 





Errects or Goop Dratnace AND WATER.—It appears that for the 
quarter just ended the rate of mortality in Salisbury has been extra- 
ordinarily low, the deaths out of a population of over 9,000 having 
been only 20, while the average number of deaths in the correspond- 
ing quarter for many years previous to the introduction of a proper 
system of drainage aud waterworks was 50, and since these works, 
for the last eight years, the average has been 37. The average 
annual number of deaths for the eight years preceding the comple- 
tion of the drainage (excluding the cholera year), was 243, or 27 in 
1,000, and for the same period since 193, or 21 in 1,000, an actual 
reduction of almost one-fourth of the whole number. With just 50 


deaths per annum less than usual during the last eight years, Salis- 
bury is now looked upon as one of the very healthiest cities in 
the kingdom. It may be interesting to know that if an equally low 
rate of mortality had prevailed in London during the last quarter, 
only about 450 persons would have died each week, instead of the 
numbers actually recorded—about 1,250. 








CIVIL AND MECHANICAL ENGINEERS’ SOCIETY, 


Oct. 22nd, 1863. 
Openinc AppREss OF THE PresIpENT, Mr. Wituram H. Maw.* 


GENTLEMEN,—It is my intention this evening to follow an old 
custom among societies like our own, and to bring before you a 
slight outline of the progress of engineering science during the past 
year. When, however, we consider the immense variety of works 
upon which the engineer is engaged, it is evident that such a review 
must necessarily be a very hasty and imperfect one; for I think it 
may be safely said that there is no department of science in which 
a new discovery does not, to a greater or less extent, render some 
aid to our profession. This may seem rather a broad assertion, but 
it is one which I think is amply supported by facts; and to 
some of these I may have occasion to allude in the course of this 
address. 

In the first place, I wish to make a few remarks about what may 
be termed the materials of construction. These may be divided 
into two classes—the first consisting of those substances which 
are supplied ready for use by nature, and the second comprising 
those which require to undergo certain manufacturing processes 
before they are ——— to the purposes of the engineer. 

Respecting the first class (the principal components of which are 
stone and wood) I have little to say on the present occasion, ex- 
cepting to draw your attention to the daily-increasing want of 
some efficient preservative of the former substance from the cor- 
rosive action of the atmosphere, particularly in cities and large 
towns. 

Doubtless much has already been done in this matter. The process 
of Messrs. Bartlett (consisting of washes of alkaline solutions of 
silica and aluminium), and that of Messrs, Ransome (in which the 
—- of a solution of silicate of soda is followed by one of 
chloride of calcium), being, perhaps, the most promising ; but yet 
it is not too much to say that no remedy has yet been produced 
which has stood a prolonged test with perfect success. 

The power of resinous materials, such as tar, to preserve stone, 
requires a more complete investigation than it has hitherto received. 

The werd of Messrs. Ransome, just mentioned, has also been 
patented, as a means of making artificial stene, as follows:—A 
quantity of broken stone or gravel is placed in a mould of the sha 
required, and mixed into a paste with a solution of silicate of roe 
The mould is then immersed in a solution of chloride of calcium, 
when a perfectly solid and apparently durable block of stone isalmost 
instantaneously formed. A block of this material, weighing nearly 
two tons, was shown in the Exhibition last year, in use as a founda- 
tion for a stationary engine, and some of it has also been used in the 
construction of the stations on the Metropolitan Railway. I may add 
that the preservation of natural, and the formation of artificial, stone 
would form an excellent subject for a paper to be read before this 
society, and I hope that one of our members will take it up before 
the end of the session. 

As regards the preservation of the other chief natural material— 
timber, the only new process of which I am aware is that patented 
by Messrs. Dorsett and Blythe, who impregnate the timber with a 
heated solution of sulphate of copper. This mode of protection has, 
I believe, been adopted by a number of continental railway and 
telegraph companies, aud the French Government have also used it 
in their naval and other constructions. The advantages claimed by 
the patentee for this process are—lst. It is cheaper than creosote, 
and can be employed in places where creosote cannot be had. 
2nd. Wood prepared by it is rendered to a great extent incombus- 
tible. 3rd. Wood for out-door purposes so prepared has a clean 
yellowish surface, is without odour, it requires no painting, remains 
unchangeable for any length of time, and can be employed for any 
purpose the same as unprepared material, and carried with other 
cargo without hindrance. 

The second advantage claimed by the patentee, viz., incombus- 
tibility, is, I consider, a very important one, particularly in the case 
of timber employed in railway structures. It is, however, a pro- 
perty shared by the Burnettising process, Of the great risk in- 
curred by my timber in a combustible state we had two 
examples in May last: one the partial burning of the bridge over 
West-street, Walworth, on the London, Chatham, and Dover Rail- 
way; and the other, the total destruction of a large bridge at Ely, 
on the Great Eastern Railway. 

Turning now to the second class of constructing materials,—iron 
claims our notice as being the most important to the engineer; and 
in the first place I wish to call your attention to the great 
uncertainty which at present exists respecting the strength of this 
substance. The important series of experiments conducted by Mr. 
Kirkaldy has given us much new information on the matter, and 
an excellent summary of our present knowledge of the subject was 
contained in the paper on the “ Strength of Iron,” read by Mr. Col- 
burn before the Society of Engineers last session. From this paper 
it appears that the ultimate tensile strength of good iron varies from 
5 to 15 tons per square inch. 

Even in the case of the best Yorkshire iron a similar uncertainty 
exists, the tensile strength of some Lowmoor plates experimented 
upon by Mr. Kirkaldy varying as much as 22 per cent, while in 
some of the specimens from Faruley the difference between the maxi- 
mum aud minimum breaking weights was as much as 54 per cent. 
I believe, however, that the maximum breaking strain of these 
plates was the highest obtained from any make of plate iron. 

A more important matter to the engineer than even the breaking 
weight of iron is the load it will sustain with safety, and here we 
are met by even greater difficulties than those which prevent 
us from estimating its ultimatestrength ; for not only is its safe load 
undetermined, but also the proportion of the safe load to the break- 
ing weight. The experiments of Mr. Kirkaldy show that the 
elongation of bars under tensile strain is but uncertain evidence of 
their ultimate strength, a small extension being produced by either 
extreme toughness or extreme hardness of the iron. The late con- 
troversy respecting the strength of the chains of the Chelsea Suspen- 
sion Bridge has brought the matter prominently before the profes- 
sion, and it is to be hoped that the discussion which has arisen 
therefrom may lead to a course of experiments which will remove 
some of our present ignorance on the matter. A rigid chemical 
analysis of the various test bars would, I think, be likely to afford 
some valuable information. 

Asa means of producing wrought iron the Bessemer process is 
still gaining ground, and two companies are, I believe, being formed 
to carry out the process on a large scale, the one in the neighbour- 
hood of London, and the other at Manchester. 

Whilst speaking of the Bessemer process I must not omit to 
mention Bessemer steel, which is coming into extensive use for 
tyres, rails, &c. Indeed, the frequent employment of this and other 
“mild steels,” as they are sometimes called, is one of the most 
marked changes in engineering practice. 

Amongst the many claimants to public patronage in this class of 
material not the least remarkable is the so-called malleable cast iron 
of Messrs. McNaffie and Co. This substance differs from that 
ordinarily known as malleable cast iron in being malleable when 
cast, and on account of its beiug possible to produce itin large masses. 
It is particularly recommended by the manufacturers for gearing, and I 
may mention that I have seen some of these castings after they had 
successfully stood a test which would have severely tried the best 
wrought iron. The only experiments upon its tensile strength of 
which Iam aware are some conducted by Messrs. W. & P. McLellan, 
who state that it bore a strain of 35 tons per square inch without 
rupture. One of the great advantages of this and similar materials 
is that, being cast, the engineer can use it in exactly the form re- 
quired, instead of being deterred by the expense of forging, from the 
use of complex shapes, even if they be the correct ones. ‘The power 
possessed by this material of resisting the action of sea-water is also 
remarkable, and deserves the attention of those engaged on marine 
wor! 

Turning now to steel proper: we find that, for the production of 
this substance in large masses, the German manufacturers are still 


* Of the Great Eastern Railway Works, Stratford. 








in advance of those in our own country, although the “difference 

between them is by no means so great as it was a few years ago. 

One reason of this may be the much higher price obtained by the 

foreign than by the home makers; and another is to be found in 

the fact that no English manufacturer possesses such a plant for the 

cee of heavy forgings as is to be found in the works of 
essrs. Krupp and some of the other continental firms. 

It is now well known that the production of large, sound masses 
of either iron or steel necessitates the employment of hammers, or 
equivalent machinery, of immense power ; but the great cost of such 
ny prevents it from being remunerative, except in the hands of a 
ew firms turning out a succession of heavy forgin At the works 
of Messrs. Krupp will be found a steam hammer, the head of which 
weighs 50 tons; the anvil being a solid casting, weighing 185 tons, 
and resting on eight cast-iron blocks, weighing from 125 to 135 
tons each. A still larger hammer is, | believe, in course of erection 
at the same place. 

In connection with the manufacture of steel we find one proof of 
the remark made at the commencement of this address, “ that few 
scientific discoveries were made, that did not, to some extent, benefit 
the engineers.” 

When in 1801 Wollaston discovered that the solar spectrum, in- 
stead of being continuous, as was previously sup » Was inter- 
sected by a number of black lines traversing it at right angles to its 
length, it certainly did not appear that the discovery was likely to 
affect the soundness of steel and iron structures; and yet, if we 
follow up the subject, we shall find that suchis likely to be the case. 
Beyond recording the existence of five of these lines, Wollaston 
appears to have done little in the matter. A German optician, how- 
ever (Frauenhofer), rediscovered them about the year 1815 and in- 
creased the number recorded to 354. At the present time nearly 4,000 
of these lines have been carefully mapped. The later researches of 
Kirchoff, Bunsen, and others have also made us acquainted with 
their origin, a discovery which may be briefly described as follows: 
If we pass a ray of light from a lamp or gas flame or the electric 
light through a prism and examin® the spectrum produced, we shall 
find that it differs from the solar spectrum in a most important 
particular, viz., an absence of the dividing line. If, however, we 
introduce into the flame a metal or alkaline earth, either 
pure or in a state of combination, we shall find that 
(supposing the head of the flame employed is _ suflicient 
to cause the combustion of the material introduced) a great 
change will take place in the spectrum, which will become 
marked by a greater or less number of independent bands of light, 
varying in pumber, colour, and position according to the substance 
experimented upon. ‘Thus, if lithium or one of its salts be em- 
ployed, we shall see two bright red lines appear in the orange and 
red portion of the spectrum; whereas, if iron be substituted, the 
spectrum will be traversed by between sixty and seventy bright 
lines scattered throughout its length ; and it will be found that these 
various spectra are always the same under the same circumstances, 
and that they are produced by an almost infinitesimal portion of the 
substance experimented upon. 

Let us now vary the experiment, and, instead of allowing the 
rays of light to pass direct to the prism, let us cause them first to 
traverse a glass tube filled with the vapour of the substance we are 
subjecting to incandescence, when the spectrum will be found to 
have undergone another change, the bands of light being replaced 
by dark lines, as in the solar spectrnm. From these experiments of 
Kirchoff we fiud that any substance, in a state of vapour, has the 
power of absorbing those rays which it emits when in a state of 
combustion. Passing over the important evidence wisich these facts 
offer respecting the formation of the sun, let us consider their use to 
the engineer. Some months ago it occurred—first, I believe, to 
Professor Roscoe—that the above mentioned properties of spectra 
would render it possible to analyse the gases escaping from the 
melting pots during the manufacture of steel by the Bessemer pro- 
cess, and thus to determine the time at which the supply of air should 
be cut off. 

No detailed account of his experiments has yet been published, 
but 1 believe I am justified in stating that, by the aid of this applica- 
tion of spectrum analysis, the time when the blast should be stopped 
can be determined with great nicety, aud that the test is in regular 
use in one of the largest steel manufactories in Sheffield, In a com- 
muuication to the Literary and Philosophical Society of Manchester, 
Professor Roscoe states that “ the spectrum of the flame evolved 
during the manufacture of steel by the Bessemer process exhibits, 
during a certain phase of its existence, a complicated but most 
characteristic series of bright lives and dark absorption bands. 
Amongst the former the sodium, lithium, and potassium lines are 
most picuous, while, gst the absorption bands, those 
formed by sodium vapour and carbonic oxide can be readily distin- 

uished.” 
. These experiments are, I think, not only very interesting, as 
being the first really practical application of spectrum analysis, but 
are also worthy of notice as being likely to furnish a meaus of re- 
moving that uncertainty of quality which is at present the greatest 
fault a not only the Bessemer metal, but of nearly all other kinds 
of iron and steel. 

At present the extreme delicacy of the process of spectrum 
analysis is one of the chief objections to its ne in the 
capacity just mentioned, a very minute quantity of any substance 
contained in the flame giving the same spectrum as a much larger 
quantity ; but, as this branch of science is still in its infancy, we 
may reasonably hope that some manner of overcoming this difficulty 
will be discovered at no very distant period. ; 

Before leaving the subject of iron and steel I must not omit to 
mention the probability of hydraulic forging presses being, to a 
great extent, substituted for steam hammers. Their use was pro- 
posed ten years ago, by Mr. Dubs, the manager of Messrs. Neilson’s 
works, at Glasgow, who took out a patent for a press of this descrip- 
tion in September, 1853. The invention does not appear to have 
come into use until quite recently ; but I believe that presses similar 
to that of Mr. Dubs’ are now being used on the Continent for stamp- 
ing a great number of articles. Mr. Haswell, the manager of the 
workshops of the Austrian State Railways at Vienna, has a press 
working at that place, made in accordance with a patent of his own, 
and capable of exerting a pressure of 600 tons. : 

By it he has pressed out a piston and rod at one stroke. Hydraulic 
forging presses have also been lately — by Messrs. Shanks, 
E. B. Wilson, and Bessemer. ‘The last-named gentleman is, I 
believe, about to employ them at his new works near London. a 

Another importantimprovement in the working of iron is Bertram’s 
system of welding. The value of this invention seems at last in a 
fair way to be recognised, after lying dormant for some years; and 
it is now in regular use for making the deck beams of our new 
floating batteries. In welding by this process the iron is heated by 
flame alone, and thus the danger of oxidation is avoided. In form~- 
ing the deck beams just mentioned, the webs of two T-irons are 
joined together by a bar of H-section, called a “glut,” which, toge- 
ther with the edges to be welded, is raised to a welding heat by jets 
of flame. As the beam, thus heated, issues from the furnace, the 
joint is subjected to the blows of two horizontal steam hammers, one 
of which works on each side of it By these means a perfectly sound 
weld is produced; and as an example of the capabilities of this modo 
of welding, I may mention that, some time ago, Mr. Bertram welded 
up the whole of a small Cornish boiler, flue and all, with perfect 
success. The large wrought iron beams exhibited by the Butterly 
Company in the late Exhibition were also made by this process. 

Next to iron and steel, copper is perhaps the most important 
metal to the engineer; and in connection with it I have to draw 
your attention to the remarkable strength and ductility imparted to 
this metal by the addition of a small portion of phosphorus. This, 
although an old discovery—it having been noticed in a paper by 
M. Sage, translated into “The Philosophical Magazine,” for 1805— 
did not receive much attention until it was again brought before 
the public by Mr. Abel, of the War department. Since that time 
Qe orus to the extent, I believe, of from two to four per cent. 








m added to copper by many of the Birmingham copper 
masters, in accordance with patent of Messrs. Parkes. Some 
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beautiful specimens of phosphorised copper were shown in the 
Exhibition last year by the Stephenson Metal Tube and Copper 
Roller Company—amongst them a seamless copper tube yin. in 
diameter. ‘The action of phosphorus on metals with which it is 
alloyed is very peculiar, and I think it deserves a much more syste- 
matic investigation than it has hitherto received. Its effect on iron 
particularly requires attention. eee 

Of the other metals used by the engineer, such as tin, zinc, &c., 
considered in their pure state, r have nothing particular to say ; but 
1 think that the newly-discovered alloys formed by them, when in 
combination with copper and iron, are worthy of a passing notice. 
The mixture to which I allude is that which has lately become 
known in England as the Austrian Gun Metal, or Sterro-Metal. It 
is the invention of Baron Rosthorn. It is close grained, free from 
porosity, possesses considerable hardness, has a brass yellow colour, 
and takes an excellent polish. As made at the Polytechnic Institution 
at Vienna it consists of 55°04 parts of copper + 42°36 parts spelter 
+ 0°83 parts of tin, and 1°77 age of iron. That made at the 
Arsenal, Vienna, differs slightly from the above, consisting of 
57-68 copper, 40:22 parts spelter + 1:86 parts iron, and 0-15 parts tin. 
It is found that the quantity of spelter may vary from 38 to 42 per 
cent., withoat materially affecting the quality of the alloy. Its 
tensile strength is remarkable, the experiments at the Polytechnic 
Institution at Vienna, when reduced to English weights and mea- 
sures, giving the following results :— 


Breaking weight a! square inch, 
eee to’ 


Sterro metal after simple fusion ... ... 7 tons. 
jen ” » forging red hot - S 
9 ae » been drawn celd a ae « 
* At the Arsenal, Vienna, the results were :— 
After simple fusion ... ... se ss. eee eee 28 tons. 
» forging red hot 82 


» been drawn cold and reduced to 77 p.c. 
of original section =... oo. ee cee ove BT gg 

The average strength of ordinary gun metal, tested by Mr. 
Anderson, is 17 tons per square inch, or little more than half that of 
the new metal. The great elasticity of sterro metal is also in its 
favour, as it may be stretched ,3, part of its length without any 
permanent elongation; whereas iron, and ordinary gun metal, are 
aoe way elongated when stretched y,);5 and y2455 parts of their 

ngths respectively. 

Another advantage is its diminished cost, it being from 35 to 40 
per cent. cheaper than ordinary gun metal. The only alloy which, 
so far as [ am aware, exceeds it in tensile strength, is the celebrated 
aluminium bronze, which is composed of 90 per cent. copper and 10 
per cent. aluminium, and some of which has been found by Mr. 
Anderson to havea breaking weight of 43 tons per square inch. 

There are many other alloys lately brought before the public which 
deserve attention that a want of time prevents me from affording 
them on the present occasion; and I therefore hope that they may be 
made the subject of a paper to be read before the Society. 

Leaving now the material of the engineer, let us consider some of 
his works ‘ately finished, or now in progress; and here such a variety 
— itself to my notice, that the tas of selection becomes a 

ifficult one. Amongst the many works of the engineer, none are 
more important than those by which tie intercourse between 
different countries is facilitated—I mean rods, canals, and railways; 
and of these, canals have a first claim ' pon our attention, they 
having been the means by which the inla d commerce of our own 
country wes first carried on toany greatex nt. Of thecanals now 
in course of construction, that across the Isthmus of Suez is the 
only one towhich I need allude here; but that work itself has I 
think many points of interest that may make a short description of 
it acceptable particularly as it has been the means of eliciting directly 

tagonistic opi from two of our leading engineers. 

The history of this canal may be briefly stated as follows:—In 
1847 Mr. Stephenson, together with two continental engineers, madea 
careful survey of the Isthmus, the results of which were such that 
he declared before the Institution of Civil Engineers, and also in 
Parliament, that the whole design of a ship canal was impracticable. 
Some French engineer, however, thought differently, and a large joint- 
stock company was got up in that country for the purpose of cutting 
acanal from the extreme south-eastern angle of the Mediterranean 
to the Gulf of Suez. 

As this company was about to execute a large and important work 
in a foreign country, it was evidently necessary that leave should 
have been obtained from the Government of that country; in the 
case referred to from the Sultan of Turkey, to whom Egypt isa 
Pashalic. This permission, however, the zeal of the Lesseps Com- 

ny led them to neglect, aud made them rely merely upon some 

nformal arrangement with the late Viceroy of Egypt, Said Pasha. 
The effect of this has been that the Sultan of ‘l'urkey has lately 
asserted his claim, and declared to France and England the only 
terms upon which the work can be carried on. This, however, is 
not the time for discussing the political aspect of the matter, amuch 
more important subject to us being the examination lately made by 
Mr. Hawkshaw, at the request of the late Viceroy of Egypt. From 
his report, which bas been lately published, it appears that the un- 
dertaking of the Lesseps Company comprises two great divisions. 
First, the construction of a ship canal from the Red Sea at Suez to 
the Mediterranean at Port Said, and, second, the construction of a 
_— water canal from the Ni ,near Cairo, to Timseb, and thence 
to Suez. 

Of the first division, about 43 miles, reaching from the Mediter- 
ranean to Lake T'imseh, has, partly by dredging in Lake Menzaleh, 
and partly by excavating between that lake aud Lake Timseh, been 
opeved as a water communication for flat-bottomed boats of small 
draught. The work yet to be done is the wideaing and deepening 
of the part just mentioned, and the construction of the remaining 
47 miles from Lake ‘Timseh to Suez, of which about 234 miles 
consists of a dredged passage across the Bitter Lakes, and the 
remainder of excavation. 

The wicth of the canal when finished is to be 190ft. between the 
Mediterranean and the Bitter Lakes; the width of the remainder is 
not yet determined, but will, probably, be 262}{t. The length from 
sea to sea is 90 miles. The comparative amount of earthwork 
executed, and to be executed, is as follows:- Earthwork done, 
7,848,000 cubic yards; earthwork to be done, 34,000,000 cubic yards. 
This first division of the undertaking also includes tive formation of 
harbours at Suez and Port Swid. 

Of the second division of the work, viz., the fresh water canal 
from near Cairo to Suez, that portion from Ras el Wade to Timseh 
has been slready constructed. It comprised about 1,308,000 cubic 
yards of earthwork, and has been completed at a cost of about 
£28,000. The parts remaining to be executed are that extendin 
from Timseh to Suez, a distance of 50 miles, and that from Ras e 
Wade to Cairo 56 miles. The importance of completing the first of 
these portions, viz. that from Timseh to Cairo, is evident, when we 
consider that it, in connection with that portion of the salt water 
canal already constructed from Port Said to Timseh, would afford 
complete water communication along the whole course of the works, 
as well as a ready supply of water to the workmen. 

Mr. Hawkshaw states that, at present, there is no fresh water along 
the whole course of the ship canal, even Suez being supplied from 
Cairo by means of large tanks conveyed by railway, the distance 
between the two towns being about 87 miles, in a direct line. As I 
mentioned at the commencement of this notice, Mr. Stephenson 
considered the canal impracticable, and that even if made it could 
not be maintained in working order, Mr. Hawkshaw, on the 
contrary, is of opinion that no part of the work involves any 
engineering difficulty, and with regard to themaintenance, he speaks 
as follows.—He says: “ That no obstacle would be met with which 
would prevent the work, when completed, being maintained with 
ease and effiziency, and without the necessity of incurring apy 
extraordinary or unusual yearly expenditure.” 

That the canal, if — leted and kept open, would be of immense 
value to the commercial world there can be no doubt; whether it 
would pay or not is nota fit subject for discussion on an occasion 
Vike the present. 








I must not, however, devote more time to the Suez Canal, but will | 


proceed to consider some of the works lately carried out in connection 
with our vast railway system. 

Commencing near home, we find the arrangement of our metro- 
politan railways attracting much attention, and deservedly so, for 
the present state of our city thoroughfares during the busy part of 
the day is a disgrace to our capital, and any means by which they 
may be relieved of part of the traffic by which they are at present 
choked denands i diat ideration. As an instance of the 
extent to which stoppages occur, I may mention that St. Swithin’s- 
lane, near the Mansion House, is found so constantly blocked that a 
short time ago an order was given to the police to record for three 
days the time during which it was open for traffic. The result was 
that on the 29th of June the street was found to be blocked 8 hours 
25 minutes out of the ten hours intervening between 8 a.m. and 6 p.m., 
and to nearly the same extent on the Ist of July. On the 30th of 
June it was blocked 8 hours and 10 minutes. There is no doubt 
but that a great part of this inconvenience might be removed by 
regulationsconfining the heavy traffic andthe loading and unloading 
of goods to certain hours; and in this respect the powers granted 
by an Act of Parliament passed near the end of Jast session will be 
found useful ; but, at the same time, railway communication between 
the various metropolitan termini of our ae railways is, to say 
the least of it, becoming very desirable. The select. committee 
appointed to investigate the subject are of opinion that this commu- 
nication could be best effected by an inner circuit of railway abutting, 
if not joining, all our principal lines, this circuit being formed by an 
exteusion of the existing Metropolitan Railway from Finsbury in a 
southerly and easterly direction, and from Paddington in a southerly 
and westerly direction, the two extremities being united by a line 
along tke north bank of the Thames. They also recommend an 
outer circle of railway within the Metropolitan Railway District, 
and consider that the management of both these systems should be 
perfectly independent of any of the existing principal lines, and that 
none of these lines except the Great Eastern should be allowed to 
establish a more central station than they at present possess. ‘The 
success of the Metropolitan Kailway ‘has made the committee speak 
favourably of subterranean lines, and it basI perceive caused a new 
line to be proposed under the name of the London Main Truck 
Underground Railway, to run from Stratford direct through London 
to Shepherd’s Bush. In the United Kingdom generally'the number 
of new lines proposed or in progress is far too great for them to be 
even commen bin, and I am unaware of any works upon them 
which claim our special attention. The number of miles open on 
the 17th January, of the present year, was 11,551 against 10,865 open 
at the sane date last year; the returns having at the same time 
increased from £28,565,355 to £29,128,558. In 1862 the total 
number of miles run by trains (passenger and goods) exceeded 108 
millions, a distance of more than one-tenth greater than that from the 
earth to the sun. In our colonies and foreign possessions railways 
are rapidly extending, and iv India particularly so. According to the 
report of Mr. Juland Danvers, the Government director of Indian 
railways, the miles of lines opeved have been increased from 1,6094, 
on January Ist, 1862, to 2,528 in May 1863. The nett receipts for 
the year ending June, 13862, were £434,184 against £311,367 for 
the previous year, the number of passengers being 6,227,465 and 
4,912,955 respectively, ‘The number of people employed on the 
Indian lines already opened was, at the end of last year, Euro- 
peans, 2,344; natives, 35,468. The latest returns also give the 
number of people employed in the locomotive departments as 1,159 
Europeans and 11,851 natives, I give these numbers to show the 
extent to which native labour is employed. The effect of the In- 
dian railways upon the manufactures in this country may be 
gained from the fact that, up to the end of 1861, 2,597,941 tons 
of material, of the value of £13,843,372, had been sent out to 
India in 3,292 ships, for the purposes of the railways. On these 
lines are to be found some A the finest works which have been 
executed in connection with railway engineering ; and among them 
the incline up the Bhore Ghaut range, from its recent completion, 
invites our attention. The vastness of the work prevents me from 
giving anything like a complete description of it on this occasion, 
and I shall, therefore, content myself with noticing a few of the 
most salient points. It is nearly 16 miles long, and has a total 
rise of 1,831ft. ‘The steepest grades are 1 in 37 and 1 in 40. It 
includes, among other works, twenty-five tunnels and eight via- 
ducts, togetber with one and a quarter million cubic yards of cuttings, 
siuladie through rock, and two million cubic yards of embauk- 
ment, and has occupied seven years in its construction. It is at 
present, I believe, only open for goods traffic ; but is to be used for 

enger trains after the rainy season has consolidated the em- 
ankments. 

Want of space must be my excuse for not noticing any of the 
other great works with which the Indian railway system abounds, 
and also for not giving any detailed account of any of our colonial 
railways. I may, however, mention that in Australia the latest 
accounts I have met with give the present mileage in operation as 
follows :—In Victoria, 197 miles; in New South Wales, 125; and in 
South Australia, 57 miles. It is to be regretted that there already 
exists a break of gauge in this colony, the lines in Victoria being 
5ft. 3in. and those in New South Wales 4ft. 8jin. gauge. Of these 
two the Victorian gauge seems preferable, and | trust that it will be 
adhered to in new lines. 

On the Continent railways are extending as rapidly as in our own 
country, France alone having, on the Ist of last January, 6,936 miles 
of line open. Of the continental railway works now in progress, 
the Mont Cenis tunnel is, I think, the most important. This tunnel 
will, when completed, be 12,220 metres in length. Its southern 
opening at Bardonnédie is 1,335-38 metres above the level of the sea, 
and from this point it rises, at a grade of 1 in 2,000, for a distance of 
8,100 metres. It then descends, at an inclination of 20-2 metres, for 
1,000, or about 1 in 45, to its northern entrance near Modane, where 
it is 1,202 82 metres above sea level. ‘The tunnel was begun, 
in the ordinary manner, in 1857, but that and the two fol- 
lowing years were principally ewployed in building the neces- 
sary workshops and accommodation for the workmen. In 1861 
the first experiments were made at Bordounéche with the 
boring machines, which are worked by air, and are improvements 
by the Italian engiueers upon the steam boring machine of Mr. 
Bartlett, the English engineer. At the southern extremity upto Jan- 
uary last 1,274 metres had been executed : of this distance 724 
metres had been done in the years 1857-8-9, and 1,160 by ordinary 
means, and the remainder by the boring machine at the rate of 
170 metres in 1¢61 and 380 metres in 1862. At the northern end 
925 metres had been excavated from 1858 to January, 1863, the 
ordinary means only having been used. 


The total length completed at the beginning of this year was, 
therefore, 2,199 metres, and of this distance 550 metres had been 
excavated by the machines. Boring machines have now been em- 
ployed at both ends since the 25th of January last, and it is expected 
that the distance bored this year will not be less than 400 metres at 
each end ; at which rate of 800 metres per annum the whole may be 
anes to be completed in 12} years. 

n 1862 the 380 metres were pierced by 582 operations occupying 
an average time of 13h. 41min. each, of which 7h. 39min. were 
ne ee in boring and 6h, 2min. in loading and exploding mines 
and carrying away rubbish. The average cost per lineal yard is 
estimated at £166. 

A railway is also proposed across the Simplon. It is 80 kilo- 
metres long, or nearly 50 miles, of which 44 kilometres are to be 
covered, 23 in tunnels, and 21 in galleries. The estimated cost is 
72,000,000f., and, according to its authors, it could be executed in 
five years. 

The consideration of railway bridges brings us to the subject of 
bridge construction, and here we find that iron in its various forms 
is rapidly supplanting all other materials, particularly in the case of 
bridges for railway purposes. For large spans the lattice is now 
more frequently used than the plate or tubular girder, particularly 
on the Continent, where, indeed, the irder was never in great 
favour. Of the lattice system 





we have a good instance in the 





ee cross Bridge, and anotheris in course of erection at Black- 
riars. 

The Charing-cross Bridge is, I believe, the first large example in 
which the rivet holes in the plates have been drilled instead of 
being punched. It is, however, to be hoped that the practice of 
drilling bridge plates will soon become the rule for all important 
works, instead of being, as hitherto, the exception. 

The use of steel for the pins coupling the booms, struts, and ties ig 

also an important point, for I think that it is to the use of this ma- 
terial, together with the application of the rigid suspension princip) 
that we are to look for an extension of our present powers of brid : 
building. In connection with suspension bridges I must not an 
to mention Mr. Barlow's bridge at Lambeth. This bridge, although 
possessing a most unprepossessing appearance, is yet well wortby of 
the attention of the engineer, as being the first successful attempt in 
this country to unite rigidity with the suspension principle, as wel] 
as being, as far as I know, the first suspension bridge erected any- 
where in which the roadway girder is connected with the chairs by 
neuen as weillas tension members. I have stated that I believe 
the Lambeth Bridge to be the first rigid suspension bridge in this 
country, and I said thisas I have been assured that the celebrated Nia- 
gara Falls Bridgeis, for all practical purposes, rigid—the rigidity being 
obtained, as you are no doubt aware, by the use of a deep wooden 
tubular lattice girder, together with about 120 iron wire guys 
some extending obliquely from the saddles at the top of the piers to 
the platform, while others extend from the platform obliquely down- 
wards and sideways to anchorages on the rocks beneath the piers, 
The piers of this bridge are also placed wider apart than the width 
of the platform, so that the main chains, or rather wires, are drawn 
towards each other at the centre of the span, and this tends to 
increase the lateral stiffness of the bridge. 
_ Before leaving the subject of suspension bridges, I must notice an 
ingenious arrangement of scaffuldinz now being used for re-erecting 
at Clifton the chains of the late Hungerford Bridge. The great 
height at which the chains are to be placed precluded the use of 
ordinary scaffolding, and a suspension scaffold has accordingly been 
constructed as follows :—In the position which will be occupied by 
one chain of the bridge are stretched side by side six wires, the 
centre one being 3ft. and the outer pairs Lft. apart. 3}ft. above these, 
anddirectly over the outside wires, are placed two others, from which 
is suspended a light angle-iron cradle 7ft. Gin. square. This cradle 
is so hung that the six lower wires pass through it, and by its aid 
these six wires were covered with a platform of boards which ig 
joined to the two upper wires by boopiron, so that they form a hand- 
rail. 14ft. above the platform is placed anothersingle wire, upon which 
runs a traverser furnished with blocks, &c., by which it can be 
moved across the span. By means of this traverser the links, &c., for 
the main chains are brought out so that they may be put together on 
the platform; and when one main chain is thus completed, the wires, 
&c., will be taken down and re-fixed at the other side of the bridge 
for the erection of the other chain. The span of the bridge is 702ft., 
and it is 270ft. above the stream at low water. 

For the foundations of bridges the tubular system is coming into 
extensive use, its cheapness, and the ease and rapidity with which 
it can be — being must valuable properties; whilst the 
portability of the parts composing these foundations render them 
peculiarly adapted for use in India and other foreign countries, 
where the materials for such structures cannot be obtained on the 
spot. It would be impossible to enumerate all the cases in which 
this system has gery employed, but I will mention two or three 
principal examples. At home we have the Charing Cross Bridge 
in which case the main spans, except where supported by the old 
suspension bridge piers, are carried by cylinders 14ft. diameter at 
the lower end, Luft. diameter above the surface of the ground, and 
made of cast iron ljin. thick. They are sunk to depths varying 
from 52ft. to 72ft. below high-water mark, and are filled with 
Portland cement concrete up to the junction of the different 
diameters, from which point brickwork, set in Portland cement, is 
employed. The pressure these cylinders would be required to 
bear if the bridge was fully loaded with locomotive engines 
would be about 700 tons each, and a load of this amount 
was placed upon each of the cylinders in the pier next the 
Surrey side, the effect of which was to sink them 4in. Each of the 
other cylinders was weighted with 450 tons, with which load the 
average sinking was 3in. The load of 700 tons places a pressure on 
the foundation at the base of the cylinders of 8 tons per square foot, 
that on the brickwork at the top of the conical length joining the 
two diameters of the cylinders being 9 tons per square foot. The 
cost of these cylinders averaged complete, £20 per lineal foot. 

Tubular foundations have also been used for a large bridge over 
the Meinen ona branch of the Great Russian Railway from Vilna 
to the Prussian frontier, and also for another large bridge recently 
erected over the Garonne at Bordeaux. In the latter case the 
two cylinders forming each pier are 11ft. 9in. in diameter, and 
some of them are sunk 72ft. below water. The bridge which they 
support consists of five spans of 253ft. each, and two of 189ft. each. 
Oue point in the practice of French engineers deserves especial 
notice, and that is, that they depend wholly upon the strength of 
the concrete filling the cylinders, and not upon that of the cylinders 
themselves. Amongst others, MM. Fortin, Hermann Fréres, 
the engineers whose plan was adopted for sinking the cylinders of 
the Bordeaux bridge, prefer cylinders formed of oak staves to those 
made of cast iron. Cost has no doubt much to do with this pre- 
ference, the price of cast iron cylinders being much higher in 
France than in England. 

Before taking leave of work connected with land transit, I must 
say a few words respecting the success of the Pneumatic Dispatch. 
Of the value of the system intruduced by Mr. Rammell there can be 
no doubt, and I think that no great time will elapse before it is 
adopted in many cases for passenger as well as goods traffic. Tbe 
cheapness with which a railway upon this principle can be con- 
structed, and the impossibility of collision, being strong points in its 
favour, while, on the other hand, the only important objection of 
which I am aware is, that the passengers will be deprived of day- 
light during their journey. 

If, however, the carriages be well lighted by gas, or other means, 
I cannot see that that objection is possessed of any great weight, 
particularly when we find that the fact of the Metropolitan Railway 
running through a tunnel has been no great obstacle to its success. 

I shall leave for consideration further on those details of land 
conveyance «hich belong to the departments of mechanical 
engineering, and pass now to the means of transit by water. ers | 
the matter first statistically, we find that the number of Britis! 
steamers at the beginning of the present year was 2.192, against 
2,079 at the commencement of 1862; the tonnage having at the 
same time increased from 758,377 tons to 810,538 tons. A few years 
ago shipbuilding was cunsidered an almost distinct profession ; but 
the extended use of iron asa building material, and the increased 
application of steam power, has now rendered it one of the 
numerous branches of engineering. Of the 2,192 vessels I just 
mentioned, 3 were of steel, 1,272 of iron, and 917 of wood; and at 
the present time a comparatively small number of steamships are 
being constructed of wood alone. A number of vessels have, how- 
ever, been lately built with iron frames and timber planking. 

In the important points of speed and economy, the performances 
of our steam navy during the last year has shown satisfactory 
progress, and as an example of the former, I may mention the 
voyage across the Atlantic made by the Scotia in July last, which is 
the fastest on record ; she having left Liverpool on the 18th of that 
month, and performed the passage to New York in nine days two 
hours and fifteen minutes, 

On this voyage the Scutia took up the mails at Queenstown on the 
evening of Sunday the 19th July, and landed them at Cape Race, on 
the Friday following. In the matter of economy, the Peninsular 
and Oriental Company have set an excellent example by the use of 
oe pees and surface condensers in the Mooltan and other 
vesse 

In the engines of the Mooltan, high and low pressure cylinders 
copper superhesters, and surface condensers are employed, and they 
are therefore of great weight. This, however, is more than com~ 
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pensated for by the lightness of the boilers, which, although the 
engines are 400 nominal horse power, and work to 1,800 indicated 
horse power, have only 5,000 square feet of heating surface, and 150 
square feet of grate surface ; the total weight of engixes and boilers 
being thus,I should think, about 20 per cent. less than that of 
ordinary engines and boilers of the same power. ‘These engines 
have worked for a long period with a consumption of from 
24 to 2}1b. of coals per horse power per hour, and after 
running a distance of 50,000 miles a vacuum of 26in. was 
maintained, a fact very favourable to surface condensers. The 
great economy of these engines has, however, been exceeded by 
that of Rowau’s high-pressure expansive engines, which worked for 
some time with as little as 1}1b. per horse-power per hour, but 
eventually failed from defects in the boilers; and I may here men- 
tion that no high-pressure marine boiler has, as far as I am aware, 
been yet made, which has stood service for any length of time. For 
land purposes, small and light engines, working at high speeds, are 
rapidly becomiug general; but for marine use, small progress has 
been made in that direction, although the great saving in weight and 
space occupied which might be thus effected, would be of great value 
on shipboard. 

The makers of locomotive and portable engines are setting a good 
example to marine engineers in this respect, many of their engines 
exerting upwards of 10-horse power per ton of total weight, and 
this is the case of locomotives with an expenditure of fuel little in 
excess of that of our general marine engines, notwithstanding the 
absence of condensation, and many other means of economy which 
are inapplicable to railway, but easily applied to marine engines. 

The application of armour plating to our ships of war has given 
rise to an entirely new system of construction, and has severely 
taxed the manufacturing powers of our ironmasters in the produc- 
tion of those immense masses of metal which enter into the forma- 
tion of our new steam navy. 

Tho continual war, if I may term it so, between the makers of 
ordnance and those of armour plates has resulted in a rapid exten- 
sion of our capabilities for producing large forgings unequalled in 
the history of our iron trade. Nor have the manufacturers of 
armour plates been without rivalry amongst themselves; rolled and 
hammered plates have each had their advocates, and the respective 
merits of the two processes of manufacture is even now by no 
means settled. At present I believe the largest plate has been pro- 
duced by rolling, the one I aliude to being that made by Messrs. 
Brown, of Sheftield, which was 19/t. long, nearly 4ft. wide, 12in. 
thick, and weighed 20 tons. As might be expected, a great many 
systems of armour plating have been brought forward by inventors, 
but, with the exception of that of Mr. Chalmers, I am unaware of 
any which has offered a more effectual resistance than a target of the 
same weight constructed upon the Admiralty system. The target 
made by Mr. Chalmers consisted externally of hammered plates, 
3gin. thick ; these were backed by longitudinal teak beams, 
lin. wide and din. deep, each pair of beams being separated by a 
web of gin. iron, rivetted to a liin. plate at the back. Behind this 
was more teak, 5in. thick, resting on the skin of the ship, the latter 
being as usual 5}in. thick. On other targets on this system it is, I 
believe, intended to decrease the lin. plate to }in., and correspond- 
ingly increase the 3jin. plate to 4}in. 

The merit of this target appears to be that by the longitudinal 
ribs, the shock produced by the shot is distributed over a greater 
portion of the framing than is the case in the ordinary target, and 
the strain brought upon any particulrr part of the framing is there- 
fore reduced. 

The consideration of marine construction has brought us gradually 
to the department of mechanical engineering. Isut although there 
is much in the progress of this branch of the profession which 
deserves notice, yet this address has already extended to such a 
length that I must render my remarks as brief as possible. 

As regards steam engine construction, the employment of high 
pressure expansive engines worked at a high speed is, as I before 
observed, gaining ground, and for this result we are, no doubt, 
indebted to the performance of our locomotives. 

With respect to these engines themselves, the tendency still seems 
to be towards increased weight and diameter of wheel, a tendency 








which, although demanded in some cases by the nature of the traffic, | 


should, I think, be carefully restrained in every instance where it is 
possible to do so. ‘I'he use of the Injector on locomotives is rapidly 
increasing, and has been attended with excellent results. 1 have, 
however, some doubts as to whether the instrument in its present 
form can be advantageously substituted for pumps in the case of 
large stationary engines having the feed pump worked at a mode- 
rate speed, although in such a situation it would be very useful as 
an auxiliary in place of a donkey pump. 


| 


Passing from engines to boilers, I kuow of no form of furnace so | 


likely to effect economy in the production of steam as Siemens’ 
regenerative furnace. i am not sure whether this system has yet 
been applied to steam boilers; but 1 have no doubt, from its success 
in other situations, that it would perforin well as a boiler fur- 
nace. I had the pleasure, about twelve months ago, of inspecting 


one at the glass-works of Messrs. Chance, of Birmiugham, and I | 


can testify to the extreme ease with which it can be regulated. As 


a proof of the extent to which the heat is utilised, | may mention ! 


that the gases escape from the chimney of the melting furnace at a 
temperature of about 250 deg. only. 

The address lately de'ivered by Sir W. Armstrong before the 
British Association has brought the subject of economy of fuel very 
prominently before the public ; and the prospect he holds out of a 
comparatively early exhaustion of our coalfields is by no means 
encouraging, but it is to be hoped that it may lead to a reduction in 
the present enormous annual waste of our black diamonds. The 
great difference between the actual and the theoretical duty of even 
our best engines shows that there is yet vast room for improvement, 
and this is particularly the case with the class of factory engines. 

The universal use of the indicator would be attended with the 
most beneficial results, ané would, I have no doubt, make some 
startling revelations of back pressure, wire drawing, and other 
objectionable characteristics. ‘Tbe application of the indicator to 
high speed engines has, until lately, been comparatively useless, as 
the oscillation of the instrument, as ordinarily constructed, rendered 
the diagrams obtained so irregular that little information could be 
derived from them. By the use of the Richards’ Indicator (lately 
patented by Mr. Porter), however, perfectly steady diagrams can be 
obtained at the highest —_ the improvements in this instrument 
being the employment of a very short stroke of the piston and very 
light reciprocating parts; the small motion of the piston being 
communicated by means of two light levers and connecting link 
(forming a parallel motion) to the pencil, which has about the usual 
range. I have been ona loc motive when perfectly clear diagrams 
were taken by this indicator whilst the engine was making 230 
revolutions per minute. 

_ In addition to the coal employed as fuel large quantities are used 
in the production of gas for illuminating purposes; and the substi- 


tution of some other substance as a gas geverator would cause an | 
The only | 


immense saving in our annual expenditure of coal. 
material at present in the market which seems likely to afford us 
any aid in this difficulty is petroleum oil—a substance which, during 
the last few years, has become a valuable article of commerce. In 
1859, when it first appeared in the market to any great extent, the 
quantity sent wes 20,000 gallons. Inj 1861 this was increased to 
20,000,000 gallons, of which nearly 11} millions of gallons were 
exported to foreign countries. In 1862 even this large quantity had 
been increased ; the number of gallons raised during that year being 
between seventy aud eighty millions. Although the use of petroleum 
oil, as oil, for lighting purposes has become very general, yet up to 
the present time 1 kuow of no process for converting it into a 
substitute for coal gas which has been attended with success. 

One thing which has greatly militated against its use has been 
the great fluctuation of price to which it bas been liable; the highest 
and lowest price in America during 1862 having been 9 and 
53 cents per gallon for the crude, and 19 and 110 cents for the refined 
vil. These great variations render a process which is remunerative 


+ 








at one time likely to be worked at a loss at another, and greatly tends 
to prevent the establishment of petroleum gas manufactories on any 
extensive scale. One use to which this gas appears particularly 
applicable is the lighting of railway carriages, but no mode of 
applyiug either this or coal gas to that purpose has yet been 
brought forward which is capable of extensive application without 
great alteration in the present rolling stock. The lighting of 
railway carriages reminds me of another subject relating to the 
comfort of passengers which has lately attracted much attention. I 
mean communication between passengers and guard. 

For this purpose a great number of schemes have been proposed 
—some very ingenious, some very ridiculous, and a very few 
practicable. Amongst the latter, those which furnish the means of 
verbal communication by the use of speaking tubes appear to me to 
be the best, as by their employment the guard is able to form 


| an — of the circumstances of the case, and has not to rely upon 


the discretion of a passenger. Communication between guard and 
driver is already furnished upon the fast trains of all our principal 
lines ; a signal-cord running along the side of the train and attached 
to a gong or whistle on the engine, and tightened by a wheel in the 
guard’s van, being generally employed. In India, where the 
length of the trains render the use of a signal cord difficult, elec- 
tricity is, I believe, being tried as a communicating agent. 

Passing on to what may be termed “ social ” engineering, I wish 
next to draw your attention to a great work now in progress in the 
metropolis, I mean the main drainage system. 

This system consists of two great divisions—one being on the 
north, aud one on the south side of the Thames. Each division 
consists of three large tunnels and their branches, the tunnels 
being named the High, Middle, and Low Level Sewers respectively. 


| On the north side of the river the high level sewer, which is com- 


pleted and in full work, extends from Hampstead to Bow. It is 
4ft. Gin. in diameter at its commencement and 12ft. 6in. at its 
mouth. The middle level is also nearly complete, and extends 
from Kensal Green to Bow, where it effects a junction with the 
high level drain. The low leve! sewer will run from Cremorne to 
the Abbey Mills, near Stratford; and on its way will through 
the Thames Embankment. At Bow the contents of this sewer 
will be raised to the level of the high and middle level drains and 
se Ea with their sewage to the main reservoir and outfall at 
ing. 

At this place is being constructed a reservoir, 100ft. wide 21ft. 
deep and 1} miles long. When this work is finished the ,ewage, 
which is at present discharged direct into the river, wili be 
received into the reservoir, and deodorised by an admixture of 
lime, and then let into the river during ebb tide; the discharge 
taking place through sluices fixed far out in the bed of the 
river, 

The reservoir will be roofed over, and will be capable of contain- 
ing three times the quantity of sewage which will flow into it during 
the time that the discharge sluices are shut. 

In the southern division the three great sewers are, the high- 
level, from Dulwich to Deptford, the middle-level, from Clapham to 
Deptford, and the low-level from Putney to Deptford. At this 
latter place the water is raised from the low to the high-level by 
pumping, and flows through a 10ft. tunnel to Crossness Point ; 
this tunnel being driven under Woolwich, 80ft. below the surface, 
for the distauce of 1} miles without a single break. At Crossness 
Point an arrangement of reservoir, similar to that at Barking, is 
being constructed, but on a much smaller scale, the area of this 
reservoir being 5 acres instead of 14 acres, as on the north side of 
the river, Returning to Deptford Pumping station, we find that 
the coarser matters are to be dredged up from the low-level sewer 
into a filth chamber by means of a filth hoist. From this receptacle 
they will be flushed into the river at low water. Want of time 
prevents me from entering into further details of this great work, 
although there are many points of interest to the engineer. 

A subject which has lately attracted much attention is the pro- 
posed alteration of our weights and measures to a decimal system, 
and as the matter is one of great importance to the engineer I need 
no excuse for alluding to it on this occasion. Much has been said 
and written both for and against the change, but although many 
arguments are opposed to the adoption of the decimal system, there 
is but slight difference of opinion respecting the fact that some 
definite standard of weight and measure is imperatively re- 
quired in this country; the great differences which at present 


exist, between quantities bearing the same appellation in 
adjoining counties and even in adjacent towns being a 
disgrace to our position in the commercial world. ‘The 


question then arises whether, if a change is to be made at all, 
it should not be one which would facilitate computation, and render 
our commercial and scientific intercourse with other nations more 
simple; and if so, the decimal system of France undoubtedly 
recommends itself above all others, from its having been already 
adopted by several other countries. Against the decimal system, it 
has been urged that the division of any standard into tenths or 
hundredths is not a natural oue, like the process of continual bisection. 
To this it may be replied that but a comparatively few of our weights 
and measures are obtained by the process of continual bisection, and 
that even if they were it would be more convenient to denote the 
fractional parts thus obtained by their corresponding decimals. 
Indeed, practically, this is already done whenever they are subjected 
to any but very ordinary arithmetical operations. 

That the decimal system can be adopted in the workshops without 
difficulty is abundantly proved by the success attending its use at 
Woolwich, Enfield, Eiswick, and other large factories, in none of 
which has any difficulty been experienced in accustoming the 
workmen to the new scale. 

The length, however, to which this address has already extended, 
warns me that I must uot dwell longer on this subject, or upon many 
others which claim our attention. Amongst these the use of steam 
on common roads, the application of steam power to agricultural 
purposes, and to the extinction of fires, the vast spread of our 
telegraph system, and a host of other topics, each deserving more than 
a passing notice, must be left untouched, and I miust hasten to con- 


| clude with a few remarks concerning this Society itself. 


The remainder of the address referred only to the affairs of the 
Society. 


Armour Puiates.—The Monarch, target ship at Portsmouth, is 
receiving a fresh supply of armour plates, of 54in. thickness, on her 
sides for testing by the 68-pounder gun. ‘hey comprise three ex- 
perimental plates from Messrs. John Brown and Co., of Sheftield ; 
one from tne Thames Ironworks and Shipbuilding Company, and 
one from Millwall. Messrs Cammell and Co., of Sheffield, are about 
to enter the field as armour plate manufacturers to the Government. 
They have erected a large plant at their works for the purpose, and 
their two first plates will be placed under trial at Portsmouth in a 
short time. 

Tue Reststance.—The Resistance, 16, iron frigate, Capt. Cham- 
berlain, had her bottom examined and reported upon yesterday, on 
being docked, by the officials of Portsmouth dockyard. She was 
coated when last in dock with Hay’s and Peacock’s protective and 
antifouling compositions on opposite sides. On examining both 
sides} now they appear to be nearly alike in their state, whether as 
regards cleanliness or preservation of the iron, but if there is any 
difference it is certainly in favour of the “Peacock” side, as the 
“ Hay” side hasa more libera! allowance of adhesions of all kinds— 
dirt, coralline, weed, and barnacle. Small patches on the ships’ 
bottom when last in dock were coated with Brown's patent vitreous 
sheathing, attached to the iron of the ship's buttom with Hay’s 
marine glue. The majority of these plates have, however, 
failen off, but the patentee of the vitreous sheathing, who was pre- 
seut at the inspection of the ship's bottom, attributes the falling off 
of the plates to the inefficiency of the marine glue for the purpose 
to which it was applied, aud the glue remaining on the ship's 
bottom appears in a great degree to verify this assertion by its 
evidently mposed state. A fresh trial will probably be ordered 
to test both glue and sheathing. 





CORROSION OF ARMOUR PLATES. 


Tuer Royal Oak was placed in No. 1 dock in Keyham steam-yard 
on Friday last. When high and dry on the blocks she “ gave” 
about an inch, which is not considered much, as most skips droop a 
little at both ends when afloat. The ports of the Royal Oak, which 
are of iron, were —ee hung on hinges below, so that when 
they were thrown down their weight tended to break the hinges, 
and detach them from the ship. Since she has been at Keyham the 
-_ have all been removed, and they are now to be hung from the 

eads of the port-holes. There is some talk of increasing the canvas 
of the Royal Oak by rigging her ship-like aft. At present she 
carries no yards on her mizen mast, being what may be called bark- 
rigged. In consequence, probably, of the position of the engines 
and machinery her mainmast is stepped well aft, and its present 
position would not perhaps accord with the application of increased 
canvas on the mizen, which might destroy the balance of the sailing 
forces. With light winds much speed cannot be got out of the 
Royal Oak; but when going before a strong wind she is said to be 
the fastest ship in the squadron. When the Warrior was running 
with studding sails alow and aloft the Royal Oak was obliged to 
drop her topsails to the cap to keep company with her. The Royal 
Oak, which is 100ft. shorter than the Warrior and Black Prince, can 
stay in about four minutes. In the West it is considered very re- 
markable that while the Royal Oak is furnished in her "tween decks 
with two powerful guns aft, which would be extremely useful when 
chased, she has none for use forward when pursuing an enemy. It 
is true that there are pivot guns on her upper deck, but no artillery- 
men could work these when exposed to the rifles of an opponent. 
Perhaps the existence of bow ports might decrease the efficiency of 
the Royal Oak as a ram. Could not her hawse-holes, which are very 
capacious, be adapted for bow ports ? This ship has an iron standing 
bowsprit, which is considered disadvantageous for running down an 
eremy. The most important fact connected with the late trial of 
the Roal Oak at sea is that which relates to the present condition of 
her iron plating or and below the load-line. She is, we believe, 
the first of the iron armour-plated wooden ships tried; and her trial 
has in this respect been far from satisfactory. After the water was 
let out of the dock Port-Admiral Sir Houston Stewart went to 
Keyham and inspected her, and expressed his surprise and great 
regret at her condition. The lowest tier or layer of her iron plates, 
which is painted with red lead, or some composition, is all more or 
less honeycombed, and partially destroyed by galvanic action, arising 
from contact or proximity to the copper sheathing below. Where 
the corrosion has set in pieces of the injured iroy can be picked out 
with the point of a penknife. The tiers of plates on each side of 
iron-cased ships are usually similar in size. ‘The lowest tier on the 
starboard side of the Royal Oak consists of nineteen plates; each 
plate is about 15ft. long, 3ft. 2in. deep, and 4}in. thick. Commencing 
at the bow, the first plate has 72 holes or pits in it, varying in —_ 
from jin. to fin. ; the second, 40 holes, jin. to gin. ; third, 60 holes, 
jin. to }in.; fourth, 94, gin. to fin, the gin. ir this plate being very 
close to the copper; fifth, 66, Jin, to 4.n.; sixth, 109, din, to gin. ; 
seventh, 168; eighth, 115; ninth, 188; tenth, 220; eleventh, 176; 
fourteenth, 122 holes, &c. Wherever the least abrasion or friction 
has taken place, and the red lead or composition has been rubbed off 
from the surface of the plates, galvanic action is in full force. This 
is remarkably evident in one part. The hook, several feet long, 
which keeps the accommodation ladder in its place, is fastened to 
the ship's side by an eye-bolt; when notin use the end d: ops below the 
level of the sea, between plates 11 and 12, It has been allowed to 
sway about fore and aft, and has thus worked off the con.position. 
The action of the copper has, in consequence, had full effect here ; 
a portion of a circular groove exists in each iron plate, each portion 
being 2ft. Gin. long in the sweep, and about jin. iu depth. In some 
places, just at the junction of the iron with the copper, the edges of 
the iron plates are corroded for iengths of Gin., 1ft., and in one 
place, under the quarter, this kind of corrosion extends to a length 
of 10ft. Between the iron plates and the copper sheathing there is 
a band 1}in. deep, apparen < lead, but said to be brass, or some 
metal of a similar colour, which is covered with thin copper. This 
intermediate band may have been placed there with a view to 
neutralise the effect of the copper upon the iron plates, If so, it 
has proved to be useless. It is extraordinary that few, if any, of the 
officers of the Royal Oak were aware of the existence of this band, 
and that none appear to understand for what purpose it is placed 
there. Between some of the butts of the armour plates a quantity 
of black liquor has been oozing out in a stream the whole depth of 
the sheathing. Its appearance would indicate that a serious galvanic 
action is going on inside the plates as well as outside. ‘This would 
be effected by the penetration of salt water between the butts, or 
from the deck scuppers. In these observations the Royal Oak’s 
bottom is described as being sheathed with copper, although, strictly 
speaking, it is not so. She is sheathed with Muntz’s metal—a 
composition of copper and zinc. Sometimes the copper prevails to 
the extent of sixty per cent. That on the Royal Oak may be taken 
at fifty per cent. It is, however, as copper that the alloy has 
affected the iron plates. There appears to be -_- one remedy, and 
that is to cover the bottom of an iron-plated ship with zinc; but 
this would involve a more frequent inspection in dock, as zinc fouls 
so rapidly. A layer of zinc in place of the upper layer of copper on 
the Noyal Oak would only have the effect of causing the Muntz’s 
metal to become foul yet more rapidly. It may be stated that all 
the plates above the lower layer are apparently free from cor- 
rosion ; they are, of course, out of the water, and have an exterior 
coat of black paint, ‘he copper on the bottom of the ship is in an 
excellent state, and was comparatively clean when the ship was 
docked. The condition of the Royal Uak will form a subject for 
the serious consideration of the Lords of the Admiralty. It will be 
almost necessary to remove some of her lower plates, and this may 
lead to the removal of the whole of the lower tier, If so much 
damage is done in a few months, it would be highly imprudent to 
send her ona foreign station. When one of the indentations before 
referred jto amounts in five months to a seventh of the thickness of 
the armour plates, it is evident that by the external action alone the 
effectiveness of the plates would be destroyed in three years, or less, 
without speculating on the duration of the fasteniugs or bolts, as they 
no doubt would decay and become loosened in much lesstime. The 
Royal Oak was launched at Chatham in March, 1863; she was 
put in commission April 27, and came out of dock May 12, and has, 
consequently, been five months in the water. 





Greek Fire.—The Charleston Harbour correspondent of the Mew 
York Times says:—“ A number of experiments with Greek fire have 
been recently made by Mr. Short, the inventor, in presence of 
several officers of rank, with a view of contradicting the impression 
that the shells containing the fire exploded prematurely. ‘he gun 
was placed in position on the beach and pointed seaward. ‘l'en 
tin tubes, each of which is 3m. in length and jin. in diameter, and 
filled with the material composing the Greek fire, were then dropped 
in a conical ehell aud filled round with powder. ‘The first shell 
thrown exploded prematurely, in consequence, it is said, of a defect 
in the fuse. ‘The shells subsequently fired had white lead placed 
round the fuse cap, aud with one or two exceptions, fully accom- 
plished all that had been claimed for them. A dozen shells were 
fired, nine of which exploded ata distance of 1,200 yards. To show 
the powerful effect of the Greek fire a number tubes were lighted aud 
submerged in water, where they were allowed to remain till nearly 
burut, and then taken out, but the bright blue flame was not extin- 
guished. Other tubes were lighted and completely buried in moist 
sand, which was closely packed, and this also failed to quench the 
fire. The tubes burn for about a minute and a half. When first 
iguited the fire issues from one end of the tube with a fierce, rushing 
sound, not unlike that which accompanies the flight of a rocket, and 
extends the distance of a yard, but it soon sinks down to a dazzling 
blue flame of about two inches in length, losing its peculiarity of 
sound, and thus continues to burn to the end. An ignited tube in a 
basin of water gives the latter the appearance of boiling. It emits a 
heavy sulphurous smoke in large quautities,” 
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PENN’S ESCAPE OR RELIEF VALVES. 
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Tuts invention, by John Penn, of Greenwich, has for its object 
improvements in escape for relief valves to the cylinders of marine 
and other steam engines. Escape or relief valves are now commonly 
fitted to the cylinders of marine and other engines, to allow of the 
escape of water, should any be carried over from the boilers, or 
otherwise get into the cylinders; and these valves hitherto have 
had to be loaded by weights or springs to an extent greatly exceeding 
the pressure of the steam in the boiler, to prevent the inconvenience 
of the steam escaping into the engine room, more especially when 
the engines are worked expansively by the link motion, or suddenly 
reversed, as in these cases the steam becomes compressed or jammed 
to a considerable extent towards the end of the stroke by the lap or 
cover on the slide valve, producing an undue and severe strain on 
‘he machinery, particularly in engines where the slide valves are 
prevented coming off their faces by being fitted with packing on 
the back to relieve the pressure on the faces. 

Ace: ng to his invention Mr. Penn applies, instead of weights 
and springs, the pressure of the steam to keep the escape or relief 
valves in their seats, For this purpose he places the valves, enclosed 
in cases, on any convenient part of the cylinders, sufficiently high 
for any water to ‘pass, by means of pipes, into a separator in the 
main steam pipe of the engine, or to the main steam pipe itself, 
where the position of the latter will admit of the arrangement. It 
will be seen that the valves are kept in their seats by the difference 
between the pressure of steam in the main steam pipe and the 
cylinder, and also in consequence of the difference of area between 
the outer and inner surfaces of the valve. 

In this arrangement there is so little weight tending to keep the 
valve on its seat that it will frequently open in consequence of the 
compression of steam in working expansively by the link motion, 
or arising from suddenly reversing the engines, and no strain can 
come on to any part of the machinery beyond that resulting from 
the pressure of steam in the boiler. 

The ordinary relief or escape valves, on the other hand, are often 
rendered inoperative by being overloaded to prevent the steam 
escaping into the engine room, and this is the cause of their fre- 
quently sticking fast. It will be seen that by the present arrange- 
ment the objection of working engines expansively by the link 
motion, and which now causes the steam to become much com- 
pressed at each end of the stroke, is removed, tLe steam, as soon as 
the compression commences, passing back into the steam pipe 
without any loss; all accidents from scalding will also be avoided. 

Fig. 1 p bone a section of a steam cylinder of a double-trunk 
engine; Fig. 2 shows a plan, partly in section, of a pair of such 
steam cylinders ; and Fig. 3 shows an end elevation, partly in section, 
of the parts shown in Fig. 2. 

A, A, are the steam cylinders; B is the main steam pipe for 
supplying steam thereto from the boilers; C is a chamber, into 
which the steam is conducted from the boilers. This chamber is 
divided, to some extent, by the partition c, under which the steam 
passes before it enters into the main steam pipe B, as is indicated by 
the arrows. D, D, are passages from the two ends of each steam 
cylinder A, which communicates with valve boxes E, E, in which 
are valves F, F, which are constantly pressed towards their seats by 
steam acting on their outer surfaces. The valve boxes E, E, are 
connected to each other and to the chamber C of the main steam 
pipe by pipes G, G; hence, when water is driven through any of the 
passages D, D, from the steam cylinders, it will overcome the pres- 
sure of the steam acting on the valves, and will away by the 
pipes G to the chamber C, where provision is made for drawing off 
the water. 

Fig. 4 shows a plan, Fig. 5 a side elevation, and Fig. 6 a transverse 
section of a pair of inverted steam cylinders, working with ordinary 
piston rods, and arrauged for driving a screw, or it may be other 
shaft. In these figures similar arrangements of escape or relief 
valve apparatus are shown, and marked with like letters of reference 
to those already described. 





CARRE’S DIOPTRICAL WATER GAUGE, 

Tne glass tube indicators or gauges used to show the level of 
the liquid in steam boilers and other receivers placed under pressure 
have two defects, viz., their frequent breaking, which causes nu- 
merous accidents to happen, and the darkening of their sides, which 
sometimes renders their indications imperceptible. 

To obviate at once both of these defects the following combina- 
tion has been patented by M. Carré, of 149, Rue Menilmontant, 
Paris, communicated to M. Leblanc, of 3, Percy-street, Bedford- 
square, London: 

Let us consider a rather thick sided glass tube half filled with 
water, we shall readily note the wide difference in refraction, which 





exists between the full portion of it and the empty part thereof; and 








now let there be a screen provided with a circular hole of about two- 
thirds of the outside diameter of this tube placed behind that portion 
of it which is full of water, and this circular hole will appear in the 
form of an ellipse, having its great or transvere axis perpendicular 
to the axis to the tube, while on the same screen being removed 
behind the empty portion of the tube, the ellipse assumes a rather 
lengthened form, having then its great or transverse axis parallel to 
that of the tube. 

It follows from this, first, that such a screen may be of use to 
know whether the tube is quite empty or quite full. 

And, secondly, that, however darkened its sides may be, unless 
they are altogether opaque, it will always be possible for any one 
to ascertain with its aid the presence or the absence of the liquid 
inside. 

A metallic tube pierced from end to end with circular holes oppo- 
site to each other on two or three alternate diameters, and encasing 
the glass tube, may therefore become at once both a protection against 
breakages and their effects, and a means of more distinctly showing 
the height of the liquid inside. 
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Again, a casing made of any flexible matter, as vulcauised or 
hardened india-rubber, or simply sheets of paper or cloth, impreg- 
nated with siccative greasy substances, rolled several times and 
stuck on the glass tube, may also be used, with the same purpose, 
if not with the same result, instead of the metallic casing. 

With a square opaque tube, the sides of which are pierced with 
two circular holes opposite to each other, if we fix in each of them 
a plano-concave lens, whose concavity faces the axis of the tube, 
and whose focus lies a little behind the opposite side, the hole 
that faces the lens which is looked at will appear greatly reduced 
in diameter, the tube being empty ; while, on the same being filled 
with water, the index of refraction of this being pretty nearly the 
same as that of glass, the concavity of the lens is found to be almost 
annulled by the convexity of the water, and the opposite hole re- 
appears with its nearly full diameter. Crown glass gives the maxi- 
mum of differential effects. ; 

Fig. 1 represents a glass tube enveloped in a metallic casing 
pierced with circular holes opposite to each other. The metallic 
casing may be simply a non-adhesive case surrounding the glass 
tube, but it is better to have it fixed thereon, by means of a mastic 
or cement, such as that of ceruse and minium, oxychloride of zinc 
and such like. 

A is the glass tube ; B, the metallic casing; c, the mastic; d, the 
holes of the casing; ¢, the outline and direetion of the ellipse, as 





seen in the empty part of the tube; ¢', the same as seen in}the part 
occupied by the liquid. 

Fig. 2 represents{a sort of forcing pump or press that serves to 
fix the glass tube and the metallic casing together. 

A, body of the pump or barrel. ‘vherein the mastic or cement is 
placed; B, piston, furnished at its lower end with a circular leather 
plate, rectangularly bent back upon itself B', and is set in motion by 
a screw 6. Compressed by the piston, the mastic runs into two tubes 
C fitted to the bottom of the barrel with ball-and-socket joints c. 
These tubes end in two opposite cylindrical segments c!, capable of 
enclosing about ten centimetres in length of the metallic casing, 
which is so placed in them that its, holes should correspond with 
their orifices, through both of which holes and orifices the mastic is 
forced between the glass tube and its casing. A cramp d, provided 
with screws d!, d'', which press the lower extremities of the tubes 
C, serves to bring the segments close to the casing intended for being 
cemented. Corner plates d*, d‘, embracing the rectangular promi- 
nences c!! of the tubes, keep them in front of each other. A spring 
E thrusts the segments back when the screw d! gets loosened. 

Indicators of unlimited length, and best fitted to resist expansion, 
will be ob'ained by using short glass tubes joined end toend. For 
this purpose it is necessary that each joint should correspond with 
the middle of a space without holes, so long as the sealing should 
prevent leakage. 

The mastic of ceruse and minium, by reason of its solidifying 
slowly in a cold place, appears to be the most suitable one to employ. 
The complete solidification is obtained by its being exposed for two 
or three hours to a temperature of from 200 to 250 deg. cent. 
All mastics that solidify slowly in a cold place and quickly in a hot 
ove may likewise be advantageously used. Coloured mastics, and 
above all those coloured with black, render more distinct the percep- 
tion of the optical phenomenon. 

The glass tube extends a little beyond the metallic casing, in 
order to obtain a hermetical joint, in case the sealing of its extrem- 
ities to its casing should not be quite water-tight, and thus to pre- 
vent acids and other agents from attacking the metal or the mastic. 
This disposition, however, is not indispensable, and iu most cases the 
glass tube will be level with its casing. 

Fig. 3 represents a special mode of fastening together, end to end, 
the fragments of a compound glass tube. Each joint is made with 
a ring of vulcanised india-rubber. The fragments are compressed by 
means of screws a, which enter into the extremities of the casing 
and press down the palatines a! The superfluity of india-rubber in 
the interior of the glass tube is prevented by placing therein about 
each joint a short thin metallic tube, as in 6, and by sloping the ends 
of the fragmenta externally as in b'. 

Fig. 4 represents the section of an indicator provided with lenses. 

A, metallic body; A', tubulatures, capable of receiving cocks; 
a, a', a!, plano-concave lenses. There are many means of fixing 
the lenses in the holes; they may be screwel with an oily mastic, as 
in a', or simply sealed with a mastic, especially that of cast iron in 
brimmed holes, as in a'!, or only hot fixed by means of a sufficiently 
fusible enamel, provided that the glass made use of be of a dilatation 
pretty nearly the same as that of the metal employed, which should 
be little dilatable itself, such as cast iron, iron, steel. 

Lenses may also be placed cn thinner tubes by means of tubula- 
tures A, Fig. 5, into which they are fixed, either with a mastic or 
with india-rubber, by means of a screw cap. They may likewise be 
sealed with an enamel into very thin tubulatures, which will 
attenuate the effects of expausion. By enamelling the cast iron, 
iron, and steel tubes, they will thoroughly be kept from oxydation. 

Fig. 6 represents an enlarged view of a mode of fixing the lenses 
in the tubulatures, which mode may be applied either to the tubes, 
Fig. 4, or those Fig. 5. 

A, lens ; B, sideof the tube ; ¢, externally screwed tubulature ; c', 
matter of the joint, which matter may be, according to the case, 
either a ring of vulcanised india-rubber, or amianth, impregnated 
with mastic, or simply oiled hemp for both low and mean pressures ; 
cll, metallic ring that compresses the joint; d, screwed cap, screwing 
on the metallic ring. 





Ratiway Accrpents.—One of the London and North-Western ex- 
presses was d ed off the rails on Monday evening, near Colwich, 
in consequence of one of the carriage tyres bursting. The train was 
going at full speed, but, fortunately, no one was injured. On the 
same evening one of the passenger trains on the North London line 
was stopped by a wheel breaking off from an axle. Here, too, no 
one was injured. On Friday last a train ran off a defective part of 
the line of the Newport, Abergavenny, and Hereford Railway. Two 
collisions, not of, a serious character, occurred last week on the 
northern division of the North-Western line. 
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Tuis invention, by James Yates, of Rotherham, has for its object 
improvements in the manufacture of large and heavy armour plates 
or blocks and bars suitable for the protection of fixed and floating 
forts or batteries, whereby economy of labour is obtained, and a 
stronger and cheaper armour plate or block is produced. 

According to the present mode of manufacturing armour plates, 
they are rolled or hammered generally to a uniform thickness, or 
nearly so, or to an even taper, or nearly so, the edges of the plate 
being rough and uneven, and requiring to be afterwards cut off or 
trimmed in order to square up the plate, which operation is both 
costly and wasteful. 

According to these improvements the operation last referred to is 
for the most part dispensed with, the plate being rolled or hammered 
with smooth edges, and therefore requiring little or no further 
trimming or cutting. For this purpose it is proposed to hammer, 
stamp, or roll the plates, blocke, or bars from the metal of which the 
armour plate or block is to be manufactured in metal moulds or 
frames, which impart the desired size and shape, or nearly so, to the 
armour plates or blocks, the sides of such mould or frame con- 
fining the material and preventing it from spreading while under 
the influence at the hammer rolls beyond the size required, and 
leaving the edges of the plate or block, comparatively speaking, even 
and smooth. During the process of hammering or rolling the plate 
(and more particularly in the hammering)the necessary indentations 
or projections required for uniting, fastening, or attaching the plates, 
may be formed thereon. 

In some cases where very strong resisting power is required, it 
is proposed to cast on to the plates made as above described a block 
or backing of cast iron or other suitable metal, the wrought iron plate 
being either in a cold or hot state (but it is preferred to have it hot, 
8o that the two metals will amalgamate), and placed in a suitable 
mould, of the proper depth and form, according to the desired thick- 
ness and shape of backing to be cast on the plate. This mould may 
be made either plain or with indentations or projections on the sides, 
to facilitate the locking together of the plates or blocks, or the cast 
metal block may be prepared first, and provided with projections or 
indentations upon that surface which is afterwards to be brought in 
contact with the wrought iron plate, and the wrought iron plate is 
then hammered or stamped upon it while in a soft or plastic state, 
and is thereby forced into or around the indentations or projections 
in the cast metal block, so as to secure the two metals in close con- 
tact. 

Figs. 1 and 2 represent respectively a face view and an end eleva- 
tion of a stamped armour plate having its back block B cast thereon 


MANUFACTURE OF 








so as to form one entire block, and provided with indentations and 
projections on the sides to interlock it with similar plates or blocks 
when put together; Fig. 2° shows asimilar block made by stamping | 
& wrought iron plate while in a plastic state on to a cast iron block, | 
suitable knobs or projections on the cast metal block serving to lock | 
or hold the two parts firmly together. 

It will be obvious that these stamped plates, blocks, or bars, when 
ae wen fitted together, will make efficient facings for old forts or 

tteries, arsenals, or other defences; when required for new forts 
and batteries and other defences they will form independent walls 
a erected, and requiring comparatively inexpensive further 

ing. 

» Fig. 3 represents a vertical section of one arrangement of machinery 
for shaping armour plates or blocks in moulds or frames by the aid 
of hydrostatic or hydraulic power, and Fig. 4 is a ccrresponding 
sectional plan. In this machine a perpendicular as well as a lateral 
or oblique pressure is applied to the plate or block by ~—_ and 
separate hydrostatic or hydraulic presses and rams, which by their 





conjoint action reduce the rough block to the desired shape and 
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dimensions without the necessity of trimming the edges of the plate 
or block after it has been forged, excepting where very fine joining 
is required. 

A is the anvil block, upon which slide horizontally in proper 
grooves or guiding slots the four lateral blocks 6, b, and e¢, ¢, 
impelled by separate cylinders and rams d of their own; f, f, repre- 
sent the pipes leading to the several hydrostatic or hydraulic 
cylinders ; g, 9, are the moulding surfaces which give the desired 
form to the edges of the plates or blocks, and which enclose the large 
rectangular or other shaped cavity or mould p, in which the plate or 
block is deposited direct from the carriage or truck, as hereinbefore 
described. The upper frame g, g, is secured by bolts and keys to the 
anvil block, and carries the vertical cylinder A, ram i, and slide block 
k, which latter carries and guides the hammer /; m is the pipe which 
supplies the main cylinder A; two or more of such cylinders may be 
— ee when large plates or blocks are to bestamped; n isthe escape 
and back lift pipe. In working the press the metal is placed in the 
would or enclosed space p while in a plastic state, and the two 
opposite side blocks 0, 6, are then simultaneously pressed up to the 
ends of the blocks c,c. The side blocks c, c, are then immediately 
and simultaneously pressed home, thus completing the pressure upon 
all the sides of the have and shaping those sides to the desired form. 
The large hammer / is then brought down upon the entire mass, 
finally reducing the metal to the form and thickness required. On 
removing the stamped plate or block it will be found when cool ready 
to be secured in its place after a very slight dressing of the edges. 

Figs. 5 and 6 represent in elevation and plan a modified arrange- 
ment of mechanism for actuating the side blocks 6, b, and c, ¢, a 
series of reciprocating cam levers ¢, e, and e', e', being employed in 
lieu of hydrostatic pressure. The main perpendicular stamper or 
hammer may, however, be worked either by hydrostatic or direct 
steam pressure. 

Figs. 7 and 8 represent respectively a sectional elevation and plan 
of an anvil block provided with adjustable lateral blocks }, b, and 
c, c, but intended to be used with perpendicular pressure only, its 
object being to make cheaper kinds of blocks, plates, or bars by 
placing piled or puddled balls in the mould and then stamping or 
squeezing them into the form required without further heating. 
The several screw spindles e, e, and e', e', serve to draw back the 
side blocks in order to set at liberty the stamped plates aud then to 
bring them back again in readiness for the next plate, but they exert 
no lateral pressure upon the edges of the plates. 





Sincutar Puenomenon.—The Tenby Observer mentions a curious 
phenomenon which was observed in Carmarthen Bay on the 6th 
inst., the day on which the earthquake was felt in this country :— 
“ From a base extending some three or four miles in the direction 
of Amroth Castle an immense piece of water, of a dark brown 
colour, as if holding earth in solution, seemed to be pushed forward 
in the form of a cone, of course surrounded by water of a natural 
colour. As they came in contact the water was thrown rp a height 
of several feet, the agitation extending round the whole edge of the 

henomenon. It steadily advanced in the same form towards 

onkstone, and thence some miles to sea, when we ceased to observe 
it. Some friends, in amusing themselves with fishing, were not a 
little startled by the strange sight. When the coloured water over- 
took the boat they found that the point of division between the 
colouring was maintained throughout the depth of the water; the 
boat was violently pitched about, and the water thrown completely 
over it. Either side of the line of contact was perfectly calm, and 
the water kept up a lashing noise, something like what would be 
made by an immense shoal of mackerel, 
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GRAY’S BEATERS FOR THRESHING MACHINES. 


Tue revolving beater or drum in ordinary threshing machines 
consists of several longitudinal bars firmly secured and attached to 
arms or spokes, or to the periphery of wheels affixed to a central 
shaft or axis with which the beater or drum revolves, Fig. 1 repre- 
sents a side view of such beater or drum. ° 

This invention, by William Gray, of Sheffield, consists, firstly, of 
the rolling of steel of any description, or wrought iron in the shape 
or design, or avy similar shape or design, as shown in Fig. 2,and the 
application of such rolled steel or wrought iron bars to be used or 
applied as beaters for threshing machines on the drum, concave, or 
breast plate. 


FIG .t. 


FIG. 3. 
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Secondly, the invention consists of fluting or grooving in steel or 
wrought iron the surfaces of the longitudinal bars of the beater in 
the manner shown in Fig. 1. Fig. 2 shows end section, and Fig. 3, 
a section in perspective, by which the shape or design is clearly 
shown, the parts grooved or hollowed out underneath being merely 
for the purpose of reducing the weight. 





Improvev Sta-Goinc Mai Baa.—A waterproof floating mail-bag, 
invented by Mr. George Mitchell, has been exhibited in the Exchange 
News-room, Liverpool, under the direction of the inventor. It is a 
strongly constructed bag, made of the best “duck,” or sailecloth, 
thoroughly impregnated by india-rubber (caoutchouc), and conse~ 
quently completely waterproof. From this quality it is less or more’ 
buoyant on account of the quantity of atmospheric air it contains, 
and so becomes valuabl The speci exhibited in Liverpool, 
where we understand it will remain on view for severe] days, is 
about three feet long, one foot broad, and about six inches deep. 
This bag was well filled by a miscellaneous collection of materials, 
such as may be expected to find their way into a mail bag. Thev 
consisted of newspapers, numerous loose papers, a comparatively 
large nuwber of books, and to give weight in an additional degree 
two common building bricks, the whole forming a very heavy mass 
compared with the size of the bag. The whole, however, was buoy- 
ant, and on opening the bag it was found that not a drop of moisture 
had permeated into it. The inventor also states that he bas 
arranged a means by which the whole contents of a ship's mail-room 
may be made buoyant, and connected so as to form a raft or buoy in: 
case of necessity. 
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ON THE EXPANSIVE ENERGY OF HEATED 
WATER, 
By Prof. W. J. Macquorn Rangivz, LL.D. 
(Read to the Institution of Engineers in Scotland.) 


As the question of the quantity of mechanical energy which a 
given weight of water, heated to a given temperature, is capable of 
exerting in the act of partially evaporating without receiving heat, 
until it falls to a given lower temperature, has been raised in con- 
nection with recent researches as to the bursting of steam boilers, 
I may — out that the complete solution of that question for any 
given liquid, together with a numerical example in the case of 
water, is given under the head of Proposition XVII. of a paper on 
Thermodynamics, which was communicated by me to the Royal 
Society in December, 1853, read in January, 1804, and published in 
the Philosophical Transactions for 1854. 

That solution is expressed by the following formula (page 161, 
equation 65) :— 

Energy exerted by each pound of fluid 


=K { ti —t, (1 + hyp. log. ) \ .+s 
3 
in which K denotes the dynamical value of the specific heat of the 
liquid, being the — of its specific heat expressed in the 
ordinary way by “Joule’s Equivalent ;” t, and ta, the initial and final 
alsolute temperatures, the absolute zero being 274 deg. cent., or 
493-2 deg. Fah. below the melting point of ice.* z 
Another equation (equation 63 of the paper) gives the following 
value for the excess of the final volume to which the mixed liquid 
and vapour expand—above the original volume of the liquid 


K hyp. log. A 
- 2) 


_ Ts 


dt, 
in which a denotes the rate at which the pressure, in pounds on 


2 
the square foot, varies with temperature, at the final temperature. 

When applied to the water in a steam boiler, these equations take 
the following form :— 

The value of K for liquid water is 772 foot-pounds per degree of 
Fah. in a pound of water, or 1389°6 foot-pounds per cent degree 
in a pound of water, or 423-55 kilogrammetres per cent. degree in a 
kilogramme of water. 

The final absolute is 212° Fah. + 461°2 = 
673°°2° Fah, 


The corresponding value of 


temperature 


dp 
dt’ 
British measures, is 42; and 772 — 42 = 18°38. 

Let T denote the initial temperature, on Fahrenheit’s ordinary 
scale, so that 47 T + 461%2. 

Then energy, in foot-pounds, exerted by each pound of water, 

= 772 { T— 212° — 673°2 hyp. log. (THHR?)} . (yt 

673°°2 

Final volume of expansion of mixed water and steam, in cubic 
feet per pound, 

== 12-95 T + 461-2 ; 
18°38 hyp. log. (= as (4) 

It is worthy of remark that the energy developed depends solely 
on the specific heat of the substance in the liquid state, and the 
initial and final temperatures, and not on any other physical property 
of the substance, 

The following table gives some results of the formula. 

The first column contains the temperature in the ordinary scale of 
Fah., with intervals of 36 deg. Fah. = 20 deg. cent. 

The second column contains the expansive energy of one pound 
of water in foot pounds. 

The third column contains the velocity, in feet per second, which 
that enerzy would impress ona projectile of the weight of the water 
itself, that is, one pound. 

The fourth column the final volume of expansion of the water and 
steam, in cubic feet per pound. 

For convenience, a fifth column is added, containing the initial, 
absolute, or total pressures in pounds on the square inch. 

The last line of the table has reference to the case in which the 
water would be totally evaporated :— 


for Fahrenheit’s scale, and 


Initial Energy Velocity, Final Ex- Initial absolute 
Temperature, ft.-lbs. ft. per pansion, pressure, 
Fahr. ‘ second. cubic feet. Tb. and sq. in, 
212° 0 0 e 0 14°70 
248° 726 ° 214 oe 0°95 ee 23°83 
284° ee 2779 a 423 eo 1°87 on 52°52 
320° ee 6052 oe 64 ° 2°73 ° 89°86 
356° oe 10422 oe slg - 3°56 145°8 
392° oe 15826 oe 1010 ° 4°36 225°9 
423° 22156 os 1194 oe S11 336°3 
about about about 
2360° +» 912500 ee 7666 o- 26°36 +» unknown. 


In the absence of logarithmic tables the following approximate 
formula may be used for temperatures not exceeding 428 deg. 
Energy nearly, 

_ 772 (0 — 212°) 


= Tse eee ee ee ee 
Expansion nearly 
a 36°76 ci - 212°) ee a (6) 


T + 1134¢4 

# In the original paper the absolute zero of heat was assumed to be 2724 

Cent, below the melting point of ice. The value now adopted, 274 deg. 
Cent., is deducted from later experimental data. 


t This agrees with the formula given by “J. B.” in Tne Engineer of 
Oct, 2nd, 1563, p. 260, 
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In explanation of the formulw and tables it may be added that the 
mechanical energy in column 2 is the equivalent of the reat which 
disappears during the process, being the difference between the 
whole heat expended and thw latent heat of that portion of the water 
which, at the end of the process, is in the condition of steam at 
at.nospheric pressure, 

For the information of those who consider that the liquid portion 
of the water, owing to its small compressibility, acts like a volley of 
hard projectiles, a table is added, showing, for each of the initial 
temperatures in the previous table, what fraction of a pound of water 
continues in the liquid state, and how much of the energy developed 
is possessed by that liquid water :— 


Initial temperature. Proport on of the water Energy possessed by 


Fahrenheit. which remains liquid. that liquid water, 
deg. Ib, It.-Ib. 
Sree ce ce: ce oe ce ROOD cc ce co se ve 0 
MB ewe co ce, ve ODGR oe op . . 700 
284 oe co ODSL 2. ce ov . 2587 
820 .. é ee @OST .. cc ve . 6429 
BBB ce ce ce ce ce OUD ce ce oe ee «9015 
SEE 100 (20: 0se: 0 6h OUND oe eos. c0 ve, 10S 
BB ce ce ce ce qe OFOB 2c ce co 17858 

about 
2360 .. oe ee © is es ce 0 


In the formuls and tables it has not been considered necessary to 
take into account the small increase which the specific heat of water 
undergoes as the temperature rises, W. J. M. R. 





Centatruaat Pumps.—Messrs. Gwynne and Co. are completing an 
order for sixteen large ceutrifugal pumps, with portable engines, for 
drainage purposes in Exypt. 





METROPOLITAN RAILWAYS. 


Tue South Western’s London Extension, from Nine Elms to 
Waterloo-road, two miles or thereabouts, cost about £600,000 per 
mile, and has never yet paid the South Western Company, we 
believe, a fair rate of return, although its traffic has been immense. 
It has improved the position of the South Western Railway generally 
and may thus indirectly have been no drag upon South Western 
resources. It is not easy to carry a traffic which will pay a fair 
return upon so high a capital cost as £60,000 per mile, for here, at 
50 per cent. for working expenses, the traffic must be as much as 
£60,000 per mile per annum to yield 5 per cent. per annum on the 
capital cost. £60,000 per mile per annum is nearly £1,200 per mile 
per week. The Metropolitan Railway is now taking an immeuse 
traffic but not a half of £1,200 per mile per week. The cost of the 
Metropolitan Railway opened is about £350,000 per mile, placing 
against it only what properly belongs to it. The North London is 
an undoubted success, but see how low its capital per mile is for a 
London line. It is under £200,000 per mile. The Blackwall, 
which has cost above £350,000 per mile, does not pay 5 per cent. 

rannum dividend. In our belief it would be next to a miracle 
for a line of only the ordinary two pairs of rails, costing £1,000,000 a 
mile, to pay a fair rate of dividend. 

At this moment many lines are talked of for London estimated to 
cost from £500,000 to £1,000,000 per mile, and which, if attempted, 
would doubtless cost a great deal more. 

The projectors or promoters of these London railways could not 
select a better time than the present, when Metropolitan railway 
stock is at a high premium, to bring forward their projects, but for 
their own sakes we trust they will not risk much of their own money 
in the undertakings. 

It is averred that the new London lines will have the effect of 
removing from the Londoa streets many of the omnibuses and cabs 
now running in them, but we believe 7 will be innocent of doing 
any such harm. We do not want a single cab or omnibus taken off. 
We want more room forthem to run, which the new City traflic 
regulations will greatly facilitate. ; 

A judicious system of London railways would be a blessing, 
especially such as would enable the heavy goods (including cattle) 
traffic brought by the existing lines to pass through or round 
London by rail instead of through our crowded London streets. 

You reduce to the minimum the advantages of the railway system 
by running trains very short distances—stopping every quarter or 
half a mile; and the notion that railways in the metropolis can 
ever supply the place or perform all the functions of the numerous 
omnibuses and cabs, is downright quackish. 

It may be said that wherever the railway has competed against 
the old coach it has run the latter off the road; but wherever against 
the omnibus, never. We fail to remember an instance where the 
coach competed against by the railway has not been run off the 
road. We donot remember one where railway competition against 
the omnibus has done it up. When the South Western Railway 
opened to Richmond every ene said, “ Away will go the omnibuses,” 
and every one said it with regret, seeing that the Richmond omni- 
buses, conducted by a company, are very creditably appointed— 
but there are the amend « omnibuses still, and the Richmond 
Omnibus Company is flourishing. Even the Greenwich omnibuses 
are running to this day—the Blackwall too. The opening of the 
North London Railway did not take off the Camden Town omni- 
buses to the City, and we do not believe the Metropolitan Railway 
has left us with one omnibus or one cab less. All this arises from 
the railway being very little better than the omnibuses for short 
distances, and the omnibuses running along roads and streets with 
houses on either side, affording a convenience the railway cannot. 

Our great want in London is not so much more railway accom- 
modation as less heavy carts and wagons, laden with the produce 
brought from the country by existing railways. ‘hese obstructions 
willbe removed by the new City traffic regulations and the union 
of railways north and south of London.— Heraputh’s Journal. 





Ramways tv Cnite.—The railway from Valparaiso to Santiago 
has been opened throughout. 

Tue Main DratnaGeE or THE Metropouis.—This gigantic under- 
taking is being pushed forward with the greatest vigour and activity 
at both sides of the Thames. At the north side the upper level is 
completed to Barking Creek, and the middle will be finished in the 
course of the present or early in the next year. The lower is only 
delayed until the embankment of the Thames enables it to be con- 
structed beneith the new roadway, so as to avoid the derangement 
of the traffic through the great thoroughfares of the Strand and 
Fleet-street, and above all to avert the possibility of endangering the 
foundation of St. Paul’s by excavations in the neighbourhood of 
Ludgate-hill, and constructing a large tunnel through Doctors’- 
commons and the upper part of Thames-street. To avoid this risk 
was the principal cause why the embankment of the northern side 
of the Thames, so long and so vainly urged upon successive Govern- 
ments and Chief Commissioners of Works, was at last tardily 
adopted, and will, itis hoped, be accomplished in the course of a few 
years. One whole year, too, had already been lost by the negligence 
or stupidity of those who had the management of the Bill through 
Parliament; but all difficulties are now removed, and the work will 
immediately commence. ‘Tenders have been advertised for by the 
Board of Works, which will be sent in early in the ensuing month, 
aud it is hoped that everything will be ready to commence operations 
early in the coming year. Most of our great contractors have 
already replied to the public notice given by the Buard, so that a 
keen competition is expected, but who the successful candidate may 
be it is now, of course, impossible to say. In the meantime the 
works on the south side of the river are carried on with the greatest 
possible vigour and activity. The upper level, commencing at the 
Plough Inn, Clapham, running down Acre-lane, along the Brixton- 
road, through Peckham, and on to Deptford, is entirely completed, 
and, so far, has answered the most sanguine expectations. The 
middle level has been just commenced. To carry out this part of 
the undertaking a plot of ground at the west side of Kennington- 
oval is temporarily engaged by the contractors, where hundreds of 
workmen have been employed during the last few weeks erecting 
sheds, sinking a deep well, and setting up a steam engine to pump 
off water into the neighbouring river Effra, so as to euable the men 
to excavate and carry on the works without interruption. They have 
gone below the surface at least 2Uft., and, much to the annoyance of 
the inhabitants of this hitherto quiet neighbourhood, have not only 
made the road impassable, but kept up such a din from morning 
until night with men and horses as to render it anything but com- 
fortable. From this main centre it is proposed to construct the 
sewers of the level in two different and opposite directions—east and 
west. The eastern portion will be carried in the direction of 
Camberwell New-road, close by Kennington Church, on to Camber- 
well-green, and to Peckham, where it will meet and be ama!gamated 
with the high level, which goes on to Deptford; while the western 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SKIN RESISTANCE. 


Sm,—In answer to Professor Rankine’s reply, I beg to state 
that I entirely agree with him if he thinks my formule not to be 
exact. I have never thought them to be absolutely correct, not only 
on account of the incorrectness of my supposition in regard of the 
displacement of the water, but also because the supposition that the 
skin-resistance is proportional to the square of the velocity, and that 
the co-efficient fis constant, is not in accord with known observa- 
tions. Almost all theories used in mechanics are not exact, but in 
most cases correct enough to be a good guide in practical life, and 
to this class also I think belongs my theory on the resistance of 
vessels. I should be glad if Professor Rankine could demonstrate 
that his formule is correct, or more correct than mine. 

Gothenburg, 18th Oct., 1863. T. Kraver, 





CASK-CLEANING MACHINERY. 


Sin,—Having been absent from home, I am only just now posted 
up in your late numbers of THe Encrneer, and venture to make a 
few remarks on the paper read by Mr,. Davison before the British 
Association at Newcastle, “‘ On improv ts in inery and ap- 
paratus for cleansing and purifying casks,” reported in your paper 
of the 9th inst., and which I have perused with much interest. 

While admitting thatcredit isdueto Mr. Davison forhis endeavours 
to perfect machinery in breweries, and his su in machines 
for cleansing and purifying casks especially, I ven to say his 
paper would have been more complete, and the members of the Asso- 
ciation would have been better informed, if he had noticed other recent 
inventions alike meritorious and successful in cleansing and purify- 
ing casks. Among the cusk-cleaning machines, those of Mr. Potts 
and Mr. Robinson ought to be noticed, the latter gentleman having 
machines at work in many large establishments in London and the 
—_ and in France, Belgium, Spain, Germany, Dis-United 

tates, Newfoundland, Australia, and the Cape of Good Hope. 

In reference to Mr. Davison’s remarks as to superheated steam, I 
may add that this mode of drying and purifying casks in combination 
with hot air has been in operation in two establishments nearly 
three years, and proves to be very effective, inexpensive, and easily 
managed. Should any of your correspondents wish for fuller in- 
formation on this subject, I should be happy to send you a sketch 
and description of the apparatus, as it is not patented, and I have no 
interest in withholding its use from the public. J. M. 

The Crown Brewery, Chert-ey, October 23rd, 1863. 





PATENT LAWS. 


Sir,—I quite agree with the suggestions of G. H., in your issue of 
the 2nd inst., respecting patented inventions being exhibited at 
Kensington, and that a fee should be paid yearly which should pro- 
tect the inventor. 

As the patent laws now stand, there are few artisans who can take 
advantage of the protection afforded, owing to the cost; conse- 
quently, the inventor is placed in the hands of a second party who 
can afford to go to the expense, and who in too many instances reaps 
the benefit, while the true inventor gains little or nothing. The 
first expense, with agent's fees, &., say £10, obteim: provi- 
sional protection for six months; notice to proceed must, uowever, 
be given eight weeks previous to the expiration of that time, when 
another fee is paid; and in every process afterwards, such as on 
warrants of law officer, on the sealing of letters patent, ou specifica- 
tion, &c., and the man must be fortunate indeed, who can escape at 
a less cost, including agent’s fees, &. &c., than £60. ‘This 
amount is in many i much ded, and often brings ruin 
upon the man who, too sanguine of the value of his invention, ex- 
pected to realise a competency. The provisional protection for six 
months (query, four months ?) is not sufficient to introduce or to try 
the value of some inventions, as, for instance, railway plant. France 
and other Continental nations give greater encouragement to 
inventors, and America does the same. 

If the present high scale of charges were abolished, and annual 
payments substituted, that would protect the inventor for a number 
of years; it would enable a British workman to reap the benefit of 
his own invention. Cannot our Chamber of Commerce do something 
in the matter ? J.D. F. 

Working Men’s Club, Wednesbury, 

Oct. 24th, 1863. 











Tae New Trarvic Reautations. — In pursuance of instructions 
issued by Colonel Fraser, the Commissioner of Police, with the view 
to clear the City thoroughfares of every obstruction to the public 
traffic, nearly 200 persons, consisting of the drivers of omnibuses, 
cabs, and almost every other description of vehicles, were on 
Saturday last summonsed before Alderman Wilson, Alderman 
Mechi, and Alderman Challis, for various offences under the Police 
Act, the principal of which was, as far as the omnibuses were con- 
cerned, that of “ crawling,” as it is termed, through the Poultry on 
their journey from London bridge and the Bank westwards. The 
fines for all offences calculated to impede the traffic will in all cases 
be endursed upon the licenses, and for every repetition of an offence 
double the amount of the previous penalty will be imposed. These 
proceedings, and the promulgation of the new traffic regulations, 
have caused no little sensation among the drivers and proprietors of 
public conveyances, and on Saturday a deputation—cousisting of 
Mr. Arthur M‘Namara, the manager, Mr. Church, the secretary, 
and several of the directors of the London General Omnibus Com- 
pany; Mr. Balls, the proprietor of the Brixton omnibuses ; the 
manager of the South-Western Railway omnibuses, and several 
other proprietors—attended before the Court of Aldermen, and, after 
hearing the new rules and rezulations, expressed their entire 
approval of them. ‘They were then informed that it was proposed 
to remove the present time-\eepers from all the different omnibus 
stations, and appoint others in their places, to be under the entire 
control of the Commissioner of Police, or, in other words, to have 
none but constables as time- keepers, and to have them constantly 
changed, in order to avoid the present system of bribery which it 
is very generally acknowledged is carried on sub rosa, It is also 
proposed to remove the line of stationary omnibuses from one side 
of Gracechurch-street, whereby additional space for another line of 
traffic will be opened in one of the most thronged and important 
thoroughfares in the City. No omnibus will be allowed to turn 
round in any main thoroughfare, except on taking up its position at 
its starting point. The deputation expressed their entire approval 
of all these arrangements, and their determination to aid the autho- 
rities in carrying out the regulations in such a manner as would 


will be worked on to Putney, so as to take in all the immediate | facilitate that portion of the traffic with which they were con- 


drains which run into the Thames in that direction. 


Commencing | nected. Another important point under consideration and difficulty 


at the Oval, it will go down Harleyford-street, in the direction of | of solution is that relating to cabs, which may be looked upon 


Vauxhall Bridge, be carried on the Wandsworth-road to Battersea, | almost as a necessary evil in the streets of London. 


and almost run parallel with the river until it reaches Putney, where 
it will receive what are called “the outfalls” from Clapham, 
Wandsworth, Norwood, Tooting, and places along that locality. 


With a view to 
the suppression of the unfair system of crawling about and touting 
for hire, it is proposed to compel every cabman, after setting down 
@ passenger, to put up on the nearest rank or return by a different 


This, at least, constitutes the present plan of draining the south side | route. The same regulation might, with equal advantage, be applied 


of the metropolis, which it is expected will be finished by the middle 
of next year. The line from Putney will join that now in course of 


to all empty vans, wagons, carts, &c., excepting, of course, omni- 
buses and vehicles going at a trotting pace. Auother improvement, 


construction from the Oval to Peckham; at Peckham it will be | but which rests chiefly with Sir Richard Mayne, would be to compel 
amalgamated with the upper level, and then carried down to | every cabman to have on his cab a metal ticket bearing the words 
Deptford, where the whole sewage will be pumped through Green- | 
wich and Woolwich to the Plumstead Marshes, aud so on to the | gaged, a system which has proved successful in Liverpool, Man- 


great outfall near Erith. 


“ For hire,” so arranged as to be distinctly visible only when disen- 


Whether an embankment of the southern | chester, and other large towns. All these and other points will, 


side of the Thames will take place or not is as yet a matter of | however, be brought under the notice of the authorities before the 
uncertainty ; but, happily, whatever the comfort or personal con- | bye-laws are finally sanctioned by Sir George Grey, for which sug- 
venience of the inhabitants may have to do with the question, the gestions are invited with the view to render the regulations as com~- 
southern main drainage is wholly independent of it.—Odserver. 


plete as possible. 
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Cuaninc-Cross (Ciry Extension) Raipway —On Monday work- 
men commenced sinking the cylinders for the central piers of the 
bridge between Bankside and Cannon-street, city. The other 
cylinders, on the south side, are completed, and the land abutment is 
more than half finished. The viaduc. thence through the! Borough- 
market is also commenced, together with the demolition of a vast 
mass of property to make way for it. The bridge, though the same 
in design, will be 12ft. wider than that at Charing-cross, so as to 
accommodate five instead of four lines of rails, and it is understood 
that application will be made to Parliament for a public passenger- 
way on each side of it, similar to that at Charing-cross, to accom- 
modate the Borough traffic and relieve London Bridge. 

Tcrret Armour Piates,—The plates out of which the “glacis” 
plates which are to encircle the base of the Royal Sovereign's turrets 
on her upper deck are to be made, have been received at Portsmouth 
yard, and handed over to the steam factory department to accom- 

lish the work. This will be one of great difficulty, and will on} 
eventually accomplished, if carried out in the way now proposed, 
in the utter destruction of all the shot-resisting qualities of the 
plates. ‘The proposed plan is to take the now perfect masses of metal 
in all their rough strength, carve them out in all manner of simi- 
circular lines, and then plane them down from their inner 5}in. 
thickness of inner edge to nothing on their outer edge or circum- 
ference, thus destroying the skin, fibre, and strength, or shot- resist- 
ing power of the metal, and making it certain to break up under 
even the shot of an ordinary 68- pounder like pottery ware. If this 
course is persistently pursued the cost will be enormous, and the ship 
cannot be finished before March next. By a rougher and simpler 
disposition of the iron Pas to form the glacis, ten times the 
strength may be obtained, with the same amount of defective sur- 
face, and at one-hundredth part of the cost, and the work completed 
in one-third of the time. It is but just to the steam factory depart- 
ment to say that its chief is fully aware of the vast difference in the 

two plans, and in favour of the shorter and more economical one. 

Trarric Recerprs.—The traffic receipts of railways in the United 
Kingdum amounted, for the week ei ding the 17th of October, on 
11,028 miles, to £608,620, and for the corresponding week of last 
year, on 10,578 miles, to £579,140, showing an increase of 450 
miles, and of £29,480 in the receipts. The gross receipts on the 
following fifteen railways amounted in the aggregate, on 7,790 
miles, to £488,('41, and for the corresponding week of 1862, on 7,596 
miles, to £470,843, showing an increase of 194 miles, and £17,198 in 
the receipts. The increase on the Caledonian amounted to £712; on 
the Great Eastern to £286; on the Great Northern to £2,616 ; onthe 
Great Southern and Western to £287 ; on the Lancashire and York- 
shire to £2,160 ; on the London and North-Western to £5,829; on 
the Manchester, Sheffield, and Lincolnshire to £2,823; on the 
Midland to £2.800; on the North British to £914; on the North- 
Eastern to £3,798; total, £21,725. But from this must be deducted 
£899, the decrease on the Great Western; £1,571 on the London, 
Brighton, and South Coast; £1,142 on the London and South- 
Western; and £915 on the South-Eastern—together £4,527, leaving 
the increase as above, £17.198. The goods and mineral traffic on 
those lines amounted to £264,354, and for the corresponding week of 
1862 to £240,061, showing an increase of £24,293. The receipts for 
passengers, parcels, &c., amounted to £223,687, against £230,782, 
showiug a decrease of £7,105, the comparison being with an 
International Exhibition week of last year. The traffic receipts on 
63 other tines amounted, on 3,238 miles, to £120,579, and for the 
corresponding week of last year, on 2,982 mile, to £108 297, 
showing an ivcrease of 256 miles, and of £12,282 in the receipts. 
The total receipts of the past week show a decrease of £10,000, as 
compared with those of the preceding week, euding the 10th iust. 

Tue Satamis—The fine paddle-wheel yacht steamer Salamis, 
4, 250-horse power, and 835 tons, having been‘finally completed aud 


week taken from her moorings in the harbour to the trial groun®, 

the Maplin Sands for the purpose of enabling the Admiralty offi- 
cials to test her steaming qualities before it is finally decided upon 
what service to employ her. Since her former official, trial, upwards 
of two months ago, the Salamis has been rigged and in other 
respects completed in her seagoing trim, and from being one of the 
handsomest vessels of her class afloat, and a credit to the dockyard 
hands by whom she was constructed, she is now conspicuous only for 
her extreme ugliness. This arises from the manner in which she 
has been wasted and rigged. Unlike the other yacht-st s of 


turned out of hand by the dockyard officials at Chatham, oun . 





Sr. Pererssurc.—(From our Correspondent.)—A party of English 
capitalists, who have been promoting the establishment of ¢ new 
Russian discount bank, havo agreed tu find four-fifths of £3,200,000 
proposed to be expendedin the construction of a commercial harbour 
at St. Petersburg, so as to enable ships of the heaviest tonnage to 


Navat Enareers.—The following appointments have been made 
since our last :—James Leys, chief engineer, to the Cumberland for 
the Achilles; John A. Burton, chief engineer, to the Cumberland 
for the Bombay ; James W. German, chief engineer, to the Cumber- 
land for the Amphion; George H. Weeks and H. W. > 

obn 





come up to the capital, instead of discharging their cargoes into 
lighters at Cronstadt, as at present. 

JoTeD Steamsurrs.—One of these curious jointed iron steam 
vessels, which are asserted to possess such great advantages for 
coasting and inland traffic —— over the ordinary screw steamers, 
is now lying off the pier at Hungerford Bridge. Except her great 
length and narrowness there is nothing very peculiar in her out- 
ward ——, but the singular extremes of these dimensions, in a 
vessel of such light draught, at once attract attention. Still more 
curious, however, is her appearance when the swell of a river 
steamer reaches her, when the joints come into action and 
the whole of the long hull undulates in a snaky sort of fashion, so 
unlike the steady rise and fall of common ships that, at the first 
glance, the Connector, as the is called, seems coming to pieces. 
She seems, in truth, as if her was broken in many places, 
which is actually the fact, though, in the case of this small steamer, 
the divisions in her length are the new principles of construction, 
the advantages of which she is built to illustrate and, as her builders 
hope, develope. The theory of the Connector steam vessel is bor- 
rowed from the idea of an ordinary train, with the engine or motive 
power distinct from the rest of the sections of the ship, and capable 
of being attached to any number of portions of the vessel or joints. 
The steamer at Hungerford is built in four joints, each joint being 
a perfect wrought iron portion of the Connector’s hull, and capable 
of being fitted to or disconnected from the rest of the ship with the 
most perfect ease and in the space of a few seconds almost. Every 
section has a rough sort of bow and stern of its own, so as to enable 
it when detached to be moved by sails easily in the water, all except 
the last section or joint, which, as containing the motive power—the 
engine and screw—is of course properly shaped. As regards the 
stem, though the bows are the same as the otber joints, the joints 
themselves by which the different parts are bolted together are very 
powerful, and move easily, allowing the different sections to rise 
and fall with the slightest motion of the water. The inventor of 
this rather singular vessel is of opinion that a proper connector 
ship should consist of in all ten parts, nine for cargo and one for 
motive power, the latter always to be at sea, with three sections 
filled with cargo,—three sections, in fact, being filled with cargo and 
three dicharging, so that the steam-power section itself need 
never be idle. According to this theory it is contended that the 
capital sunk in the cost of steam machinery need never be ina 
manuer useless while the vessel is waiting to receive her cargo. But 
the chief cost of steam-power for vessels is the fuel and the wear 
ard tear of engines, neither of which would be in the least degree 
diminished by keeping the machinery constantly going. It is stated 
that the vessel now at Hungerford has been severely tested in a 
seaway and found to answer so well as to justify larger ships being 
built on the same principle. Of this we can say nothing, beyond 
that such a result is very different from what one would expect from 
the appearance of the sbip and the manner in which she would be 
perfectly certain to work in a really heavy sea. For the navigation 
of inlaud rivers the principle. seems much better adapted, though 
here again the great length of a Connector vessel would hardly per- 
mit of her being turned and shifted over in the rapid manner which 
is so necessary in inland rivers having a strong tideway. Their 
great length and light draft most undoubtedly enable such ships to 
attain a high speed and carry great burdens into very shallow 
waters. These merits the new principles possess, but their claims 
to other and more important advantages mnst be longer and more 
fully proved than they have yet been before either merchants or 
eg will adopt jointed steamships in preference to those now 
made, 

Orpxance.—The following letter has appeared ina morning paper. 
—There is no subject on which it is more important that the public 
should be correctly informed than modern artillery, and yet there is 
assuredly no subject on which greater iguorance prevails. The crop 
of gun inventors has, of late, been most luxuriant, and their inven- 
tions have been ostentatiously obtruded upon our notice through 
every possible channel. Each gun has warm advocates, of whom 
not a few are personally concerned in its success. Under these 
ci tances there may be danger lest the public good should 





her class, she has no knee, and being without a bowsprit she hada 
very bare appearance. Instead of three light graceful pole masts, 
she carries two heavy schooner-rigged masts and yards, which are 
altogether out of character and place in a vessel of her class, which 
steams up to 14 knots per hour. They serve to give her a heavy 
lumbering appearance, and, seen from the water, stamp her as the 
perfection of ugliness. The cabin and general fittings on board are 
very costly, so as, in fact, to render her one of the best vessels of 
her class afloat. The Salamis left her moorings alongside Chatham 
Dockyard at 9.30 a.m. At her former trial the Salamis drew 9ft. 2in. 
forward, and 9ft. 10in. aft. With 120 tons of coal, and nearly the 
same quantity of stores, shot, cable, water, Armstrong and other 
guns, she drew, on her last trial, 10ft. forward, and 9ft. Ilin. aft., 
and was, therefore, not in the best possible trim for making her 
trial. The immersion of the paddle-wheels from the inner edge of 
the floats was 8in., and the total dip 4ft.2in. She is fitted with 
Morgan’s patent feathering floats, which materially increase 
her speed. The diameter of the paddle-wheels is 2Ift. 6in. The 
engines, which are by Messrs. Ravenhill, Salkeld, and Co., are 
fitted with all the latest improvements, including superheaters, &c. 
Garrison Point was reached in 45min. after leaving Chatham, and 
the engines were then stopped. The steamer’s head was then laid 
for the Maplin Sands, which were reached at 11 a.m., and the vessel 
placed on the mile. Six runs were taken at full boiler power, with 
the following results:—In the fir-t run the time was 3min. 54sec., 
speed in knots 15°385, and number of revolutions 33} per minute; 
in the second run the time was 5min. 6sec., the speed 11°765 kuots, 
and the number of revolutions 33; in the third run the time was 
38min. 52sec., the speed 15:517 knots, and the number of revolutions 
34; the time in the fourth run was 4min. 42sec., the speed 12°766 
knots, and the number of revolutions 34; in the fifth mile the time 
was 4min. 3sec., the speed 14°815 knots, and the number of revolu- 
tious 34; in the last mile the time was 4min. 35sec., and the speed 
13-091 knots. The mean vacuum was 26, and the average tempera- 
ture of the stoke-holes 90 deg., and of the engine room 78 deg. 
during thetrial. The average y wey attained by the Salamis during 
the six runs was 13°84 knots,—that is to say, sixteen statute miles 
per hour. This is exactly a knot an hour less than on the occasion 
of the former trial of this steamer, when she attained a mean average 
speed of 14°834 knots an hour. This falling off in her speed is to 
be attributed to her uneven trim, the vessel being down more by the 
head than the stern; the heavy nature of her rigging, masts, and 
spars, which operate disadvantageously to the speed of the steamer; 
and, lastly, to the foul state of her bottom, from the lengthened time 
she has been in harbour. At the close of the trials at full speed two 
of the boilers were cut off, and a couple of runs taken over the 
measured mile at half-boiler power with the following results :— 
First ran—time, 4min, 40sec., speed in knots, 12-857, and number of 
revolutions, 30 ; second run—time. 5min. 2sec., speed, 11 921 knots, 
and number ot revolutions 12-389, giving a mean speed at half-boiler 
aed of 12°389 knots per hour, as against 12°648 knots per hour at 
alf speed on the occasion of ber former trial on the 21st August. 
From these figures the Salamis is out of proportion a much faster 
vessel at haif boiler power than when steaming at full speed, the 
difference in the two rates being less than a knot and a half an hour. 
During the trial Admiral Bullock was busily engaged on board in 
making experiments with and recording the results of the trials with 
his new description of log for enabling the speed of ships at sea to be 
instantaneously ascertained. The apparatus used for the p 
is a kind of steelyard, which is suspended from the vessel's taffrail, 
and attached to which is a line of some 150ft. in length with the log 
at theend. The pressure on the hand of the dial causes it to revolve, 
and a series of numbers on its face will indicate the true speed of the 
vessel at any moment. 





be sacrificed to private interest, and that in spite of all 
our efforts we may not secure the best possible artillery. In 
Mr. Laird’s speech, at Birkenhead, the Duke of Somerset's 
evidence before the Select Committee on Ordnance of the House of 
Commons is specially quoted, with a view to induce the belief that 
the old 68-pounder is still our most effective weapon at close 
quarters, and is superior in smashing effect to the 110-pounder 
Armstrong gun. Now, sir, let us more closely examine the facts of 
the case, as well as the Duke of Somerset's evidence. The initial 
velocity of the 68-pounder is 1,600ft. per second, with the service 
charge of 16 lb. of powder; whereas, the initial velocity of tho 
110-pounder is 1,200ft. per second, with a service charge of powder 
one-eighth the weight of the shot. But it is not fair to compare 
these two guns together, when delivering projectiles so greatl 
different in weight; and it is only by ascertaining their power wit 
shot of equal weights that we can arrive at satisfactory conclusions 
on the subject. ‘This has been done, as will be seen by the follow- 
ing —a of the Duke of Somerset to questions proposed by Sir 
John D. Hay :—5,133. Have not a great many experiments recently 
been made with shot, weighing about 69 lb., fired from the 110- 
pounder Armstrong gun, with the old 68-pounder charge of 
powder ?”—“ Yes.” 5,134. “ Has not the initial velocity of the pro- 
jectile so fired been found to be greater than that of a 68-pounder ?” 
—“ Yes, and that has helped to correct one of our errors. It was 
imagined that a smooth-bore gun must bave greater initial velocity 
thav a rifled gun. That was an error which we have corrected 
gradually with increased experience. Those experiments have 
tended to put us right on these points.” 5,135. “It has been as- 
certained by experiment that the 110-pounder can be used at 
short ranges, and with the same charge, as the old 68- 
pounder, with a heavier shot, with the same effect?”—“ Yes.” 
5,136. “ The same tube can also be turned to another purpose, namely, 
precision and great range, with a lower charge of powder, performing 
a duty which asmooth-bore gun is notcapableof performing ?”-“ Yes. 
5,137. “ You would, then, have a gun which combined great power 
and great initial velocity at a short distance; and the same gun 
would also do, with another projectile, at a greater distance ?”— 
“Yes.” 5,138. “Do you think that that would be very desirable ?”— 
“] think that would be a very desirable object to attain.” It is 
to be regretted that Mr. Laird should have neglected to refer to this 
important ire of the evidence of the Duke of Somerset, and have 
only quoted that which tended to confirm the erroneous impression 
that the old 68-pounder is the most effective gun in the world at 
short ranges. If Mr. Laird and others fondly imagine that we have 
attained perfection in our heavy artillery, and further expenditure 
in the way of experiments will be unnecessary, they will, I fear, be 
much mistaken, So long as other nations determine to maintain 
costly armaments and adopt modern improvements in artillery, 
Great Britain must at least follow the example. No great mechani- 
cal invention has ever yet been suddenly perfected; and it may, 
therefore, be reasonably expected that as only a few years have as 
yet been devoted to the improvement of large ordnance, fur greater 
results will be achieved in this direction than any which we have 
hitherto witnessed. Of all the guns yet made tbat of Mr. Clay, 
of the Mersey Works, has done most execution against iron- 
plated targets; and, although damaged, it has not burst even with 
charges of 80 lb. of powder. The perfect big gun has yet to appear, 
and its advent is probably not far distant. The quality of the 
material used for shot is a question of the highest moment, to 
which, it is reported, the authorities are now keenly alive. 
Hitherto, except in the few instances in which steel shot and shells 
have been tried, we have been hurling inst our iron plates balls 
erior to steel missiles of 
ity and temper as they are superior to Dutch cheeses. 


of soft gray pig iron, which are as much 
suitable q' 





tant-engineers, to the Asia, as supernumeraries; J 
Channon, engineer, to the Fizgard, as supernumerary; William 
Todner, engineer, to the Tamar; John Downes, engineer, to the 
Cumberland, for the Bullfrog ; John Rice, engineer, to the Indus, as 
supernumerary; Thomas 8. Gissing, engineer, to the Falcon ; P. 
Murray and H, Thomson, assistant-engineers, to the Falcon ; John 
Watson (A), of the Espoir, promoted to acting first-class assistant- 
engineer. 

Rartways ms Swrrzer.ann.—(From our Pavegentnd) ie 
way construction in Switzerland is rather rough work, as may 
be supposed. The stereotyped phrase, “there are no engineering 
difficulties,” cannot be applied there. It appears that the iron ways 
established on the Helvetic territory extend over a total distance of 
716} miles, of which 12} miles are comprised in 54 tunnels, These 
tunnels are divided as follows:—Swiss Union, twelve, 6,047ft. ; 
North-East Swiss, four, 4,316ft.; Central Swiss, seven, 13,983ft. ; 
Oron (ieeteerg line), six, 8,.226ft.; Franco-Swiss, thirteen, 8,873ft. ; 
Jura Industrial, ‘six, 19'220{t. ; West Swiss, five, 8,233{t.; Line of 
Italy, one, 1,533ft. The longest tunnel is that of the Hauts- 
Genevego-Couvers, on the Jura Industrial, which extends over 
10,863ft., or rather more than two miles. Taking the Swiss lines 
generally, there is one yard of tunnelling for every 58 yards of 
ordinary way. , : 

Tue Wetsu Coat anp Iron Traves.—The Colliery Guardian states 
that in the Newport district there is a } business doing in the 
steam coal trade, and the demand is’steadily improving. Mesers. 
Bevan and Price have leased the Tillery Collieries, and arrange- 
ments are being made to work more regularly and raise @ larger 
quantity of coal for the future. The house coal merchants are 
literally doing nothing, owing to the scarcity of tonnage and the 
consequent hb gh freights. Many have important orders on the 
books, but it is impossible to execute them, as there is hardly a coast- 
ing bound vessel in the portop: toafreight. A change of wind and 
a little fine wea. er will, ever, soon overcome this difficulty. 
The ironmasters are well supplied with specifications, and the trade 
is gradually getting into a healthier state. The orders lately given 
out on American account have imparted an impetus to the trade, 
and the shipments to Russia, Spain, France, and other continental 
countries areon the increase. It is feared that the reported purchase 
of the Pontnewynydd forge is a mere rumour, and that these works 
will, after all that bes been said, remain at a standstill. ‘I'he intro- 
duction of Northamptonshire ore in the manufacture of iron at 
Golynos has a a decided success under the able management 
of Mr. T. E. Williams, and it is in contemplation to light a second 
furnace.—At Swansea the iron trade still continues in an active and 
prosperous state. The principal makers are more largely supplied 
with orders than for some time past, and most of the works have 
orders enough to last for three or four weeks, A good home demand 
has lately set in, and the export trade continues unabated. Prices 
consequently are guite as buoyant and firm as previoucly quoted. 
During the past week there bave been some very large impor- 
tations of iron ore—a trade which has greatly expanded since 
the opening of the direct Swansea and Neath line of railway. 
The stoppage of the Morfa Colliery, iu vonsequence of the late 
deplorable explosion the will materially affect the exports of 
the western ports, where the proprietors of the pit shipped, on an 
average, about 2,500 tons a week. In reference to this sad accident 
we may state that, up toa late hour on Wednesday afternoon the 
bodies had not been recovered, notwithstauding the most active 
exertions had been made, the old nine-foot vein, where the explo- 
sion occurred, being much more seriously damaged than was at 
first anticipated. At Cardiff the demand for steam coal has not 
abated, and the coal masters find it necessary to refuse many 
orders; in fact, the contracts already accepted cannot, in many 
instances, be delivered within the specified time. France, Russia, 
and other continental countries, are the desiinations of the greater 
part of the coal, and there have been iderable shi; ts of late 
to the Northern States. There is to be a general advauce to the 
colliers of the Aberdare Valley on the ist of November, and ten per 
ceut. is expected to be the rise. Some of the men, however, intend 
applying for more, and it is feared that some y will be 
experienced on this head, Messrs. Booker and ‘® men have 
returved to their work, and the dispute is now entirely settled. 
‘There is no material change to report in the iron trade, either as 
todemand or quotations: £6 12s, 6d. to £6 17s. 6d. is now asked 
for bars, free on board, and the market continues rather in favour 
of makers, as they are well placed for orders. ‘ 

Corron Suppty AssociaTion.—The usual weekly meeting of the 
Executive Committee was held on Tuesday, October 20, Mr. John 
Cheetham, President of the Association, ic the chair. Attention 
was first directed to an interesting display of cotton samples, for- 
warded from various quarters of the world, viz., one from Poona 
(India), raised from Egyptian seed supplied by the Association's 
honorary agents at Bombay, and now valued by the brokers of the 
Association at 2s. to 2s. 1d. per pound; one from Kandeish (India), 
being self-sown Egyptian cotton from the Government collector's 
garden, valued at 2s. per pound; one from Spain, valuation 2s. 6d. 
per pound; two from Italy, valued respectively at 1s. 10}d. and 
2s, 34d. per pound ; one from China, worth about Is. 8d. per pound ; 
one from St. Paulo, Brazil, from New Orleans seed supplied by the 
Association, and valued at 2s. 6d. to 2s. 7d. per pound; and three 
from Rio Grande do Sul (South America) of a very useful descrip- 
tion. A large t of correspond was r The Haytian 
Ambassador in London, replying to a communication from the 
committee, stated that the President of the Republic directed him to 
make known to the Association that in a short time they should be 
put in possession of all the information they required relative to the 
culture of cotton in Hayti, and thereby be enabled to judge to what 
extent they would be able to co-operate with the Government in 
developing this branch of industry in the country. It was added 
that the President expressed his disposition, personally, to receive 
with the utmost favour any propositions on the subject which the 
committee might have to submit. A mercantile firm at Gibraltar 
stated that next season they intended to undertake the culture of 
cotton in Spain, and that if successful they would have no difficulty 
in obtaining plenty of ground for the purpose. A Glasgow corre- 
spondent expressed his intention to enter into cotton-growing at 

io Grande on an extensive scale, and requested the committee to 
furnish him with the best books on the culture, and information as 
to the most suitable kind of gins, &c. He says:—“ The a 
of land between the sea and the Lagoa dos Patos (Lake of Ducks) 
seems to me a soil well adapted for the growth of the higher — i | 
being rich and sandy, and easily cultivated. . The | round, 
dare say, will be had very cheap. The only difficulty will be the 
want of labour, and that may be overcome.” Mr. James Watson, 
manager of a reformatory in Kingston, Jamaica, containing 160 
boys and 90 girls, supported partly by the public and partly by the 
Government, wrote that it was now proposed to employ these in 
cotton cultivation, and applied for aid from the Association in the 
shape of cleaning machinery, &c., to enable the project to be carried 
out successfully. Another letter called attention to the efforts being 
made by the “ Queensland Emigration Cotton-growing Oo-vperative 
Company (Limited)” of Boltou, and soliciting information as to the 
means mf rocurivg suitable gins, seed, &c. A communication from 
Dr. J. C. Reinhardt, of Sorocaba, Brazil, stated that the writer took 
great interest in reviving the culture of cotton in that province, the 
climate and soil of which he considered peculiarly suited to the 
plant. Enclosed was the sample of cotton referred to above, as 
received from San Paulo. It had been grown by Major Corrin, who 
from 4} lb. of seed had raised 2,720 lb. of seed cotton. The - 
tion of clean cotton obtained was equal to about 900 Ib. per 

distance of 65 








He states that last at a from the 
torminas of the Sen Paulo Railws: , cotton without seed was 
selling at two dollars the aroba of 82 lb. This year there would be 


a large amount of cotton produced in that locality. 
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Tus invention, by Commander Thomas Edward Symonds, R.N., 
and of Adam-street, Adelphi, relates to twin or double screw ships 
built of iron, and having one or more keels, each screw being over- 
hung, or having no outer bearing. 

In constructing ships according to this invention, two transverse 
bulkheads are formed across the stern part of the ship, the after- 
most of these bulkheads being immediately before the screw, and a 
well-hole for receiving each screw is made under the counter and 
abaft the transverse bulkhead. 

For the purpose of enabling overhung screws, according to this 
invention, to be raised vertically, each screw is fixed upon a short 
length of shaft, which is supported by and free to revolve in a long 
bearing formed by two half carriages, which when brought together 
form a tube, which may be filled with lignum vitw str.ps or other 
bearing and wearing surfaces. These half frames when combined 
form the carriage, and which sliding in a vertical frame or guides 
between the transverse bulkheads enables the screws to be raised 
vertically, so that the ship may sail without the obstruction offered 
by the screw propeller. Each screw may be raised separately. 
The inner end of the short shaft, upon which the screw is mounted, 
may be fitted with the ordinary form of cheese-head coupling. The 
withdrawing the screw from the water or the raising and lowering 
may be effected by means of chains or ropes and pulleys, or any other 
of the well-known mechanical means may be adopted for that 
purpose. The foremost of the transverse bulkheads is fitted with a 
stuffing box for the screw shaft, and one part of the cheese-head 
coupling projects therefrom. The apertures for the screws are fitted 
with flaps or shutters opening outwards (or they may be made to 
slide), for the purpose of closing the opening at the bottom of 
the screw hole, so as to ensure a clear delivery of the water 
whether under steam or sail. The overhanging end of the screw, 
or one of the blades, may have a hole cast or formed therein, for 
the purpose of enabling the screw to be “fished,” or to assist in 
withdrawing it or hauling it up. 

For the purpose of withdrawing the overhanging screw horizon- 
tally from off the screw shaft in double screw vessels, the after end 
of the screw shaft is formed in the following manner :—The shaft at 
the outer end is made sufficiently large to enable it to be bored or 
otherwise made hollow, for the purpose of receiving the shank of 
the screw, or a short length of shaft upon which the screw has 
been fitted, and by means of a gib and cotter passing through slots 
formed in both the screw shank or shaft and the hollow part of the 
main shaft within or forward of the stuffing box, or between the 
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o“ter and inner bulkheads, or forward of the stern bearing ; thus the 
key, or otber means of securing the overhanging screw in its place, 
may be withdrawn and the screw released. ws 

By the arrangement of bulkheads forming the after termination of 
the hull in the manner described, the builder is enabled to give ad- 
ditional strength to the ship asa structure ; and by the arrangement 
and disposition of the stern part externally, and of the rudders in 
double-keeled vessels, he avoids the necessity for any after stern 
post, upright, tor framing piece abaft the screw propeller, or any 
opening or void, such as exists in ships of war and other vessels, 
between the fore and after stern posts, which impairs the steering 
qualities of the ship. 

In iron screw vessels having double keels a rudder is placed in 
the line of each keel, and nearly iu a line with each screw shaft, and 
the} tillers are connected together so as to enable them t) work 
simultaneously, but they may be readily disconnected for the pur- 
pose of being worked separately. 

In the illustration is shown the invention applied in both single 
and double keel ships, and adapted to vessels of deep“and light 
draught. 

Pig. 1 is a side elevation of the stern part of her Majesty's iron- 
plated frigate Warrior, which is shown only for the purpose of com- 

aring with it a ship constructed according to the invention, Fig. 2 
is a side elevation of the stern part of a ship of war of the same 
dimensions as the Warrior, constructed according to the present in- 
vention, showing the arrangement of transverse bulkheads, the 
arrangement for lifting the screw, and the trunk or well-hole for 
each screw ; this vessel has two screws and a single keel and rudder. 
Fig. 3 is a longitudinal section, and Fig. 4 an elevational stern view 
in two sections of a double keel iron ship having two screws and 
two rudders fitted according to this invention in a ship of large size 
suited for war purposes. 





the width of the trunk up to the skin of the ship by splaying out, so 
that the gib and key may be readily withdrawn, and the screw with 
its short internal shaft or shank may be drawn out horizontally. 
The stern lines of the vessel shown in this view are, however, only 
ideal, and are not intended to convey the exact form which it may 
be desirable to adopt, but this figure is given solely as an illustra- 
tion of a mode of fitting screws in double screw ships, and of the 
combination of a rudder or rudders therewith. : 

Fig. 6 is a transverse section of the view Fig. 5, showing an 
arrangement of engines for driving the two screws independently, to 
admit of manceuvring the vessel with or without the aid of the 
rudders; and although in this section a peculiar arrangement of 
engine is shown, in which it is intended to employ two pairs of 
engines (each of two cylinders), and wheel gearing is also intended 
to be employed for allowing of the engines working slow, this ar- 
rangement is only shown by way of illustration, and not as a plan to 
be preferred in ordinary cases, either in commercial ships or in 
vessels of war. 

Fig. 7 is a detached view showing the mode of fitting the screws 
to screw shafts, so as to enable them to be drawn off horizontally ; 
and although in this figure no screw is shown as mounted upon the 
short shaft or sbank fitting into the hollow end of the outer length 
of screw shaft, or shaft for communicating the motion o' the engine 
to the screw, any form of screw may be adopted, as a two-bladed 
screw, such as shown in Fig. 2, or a four-bladed screw, such as 
shown in Figs. 3 and 4, or any other form of screw which may be 
considered better suited for the purpose. 


In the several figures, A is the transverse bulkhead before re- 


| ferred to in the stern portion of the hull, and which is in every case 
| carried up above the deep load line, and in vessels of light draught 


In the two sectional views in Fig. 4 the one is so taken as to | 


show the screw in its usual position, and also the trunk or space up 
which the screw shaft travels; the other section shows the screw 
raised, the screw well-hole, aud the cheese-head coupling or bearing 
in the trunk or box —— which springs from the keel for the 
purpose of receiving the outer length of screw shaft. 

_ Fig. 5 is a longitudinal section of a part of the stern portion of an 
iron vessel of light draught with two screws, showing the mode of 
fitting avy form of screw which may be preferred to the screw 
shaft, for the purpose of disconnecting, by drawing off horizontally, 
access to the outer end of the screw shaft being given by increasing 


it is proposed to carry it up to the deck line in screw ships where 
the screw is raised vertically ; B is the narrow trunk or space in 
which in double screw ships having overhung screws the short 
shaft and the main bearing are made to slide or travel up and down, 
as shown; C, the well-hole, in which the screw is raised and with- 
drawn when out of use from its working position ; D, the screw, 
which{may be varied in form; E, the shaft upon which the screw is 
mounted, and which shaft may be fitted and moved and detached 
from the screw in either of the manners hereinbefore described, and 
in each case the mode or method of fixing the screws, and of con- 
necting the short shaft to the main shaft, and the mode of lifting or 
moving it, as also of connecting and disconnecting the screw, is 
shown in accordancs with this invention. 
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J. S. (York).—Many thanks. 

A bate ay READER.— We believe Mr. Archibald Smith's is the best wire-rope 
machine 

J, T.— We know of no maker of glass pipes to convey water under a pressure of 
30 lb. per square inch. 

A. M. A.— We do not perfectly comprehend your want, but can advise you to 
procure Mr, Fairbaira’s work on Mills and Millwork. 

T. A. S.—There is no difficulty in fitting a signal cord upon a railway train. 
The only difficulty is tn persuading railway companies to adopt it. 

A. F.— We must lay your queries indefinitely aside, as we cannot readily place 
our hands upon the information which we hoped to obtain for you 

J. K. (Yardleyville).—Rough shoeing horses working upon pavements is well 
understood, but not approved of in this country. You appear to suppose 
that ** toe corks” ave not known here. 

N. Y. S.—The difference between the theoretical and actual preesure upon a 
slide valve would, of course, be nil. This is supposing the theoretical prea- 
sure to be calculated upon a proper theory. 

ZY. X.—AIl steel rollers, heated in a muffle, and hardened in water, are un- 
certain. Messrs. Maudslay, Sons, and Field, in makiag rollers for rolling 
gold, found chilled cast iron to be preferable to steel. 

J. N. M.—You should measure the water evaporated. 500 cubic feet of steam 
of 45 lb. pressure is about equal to 1 cubic foot of water. This a large, but 
not an excessive quantity for an hourly horse-power in a small experimental 
engine. 

H. A. (Newport).—You would run a risk of burning out your feed-water 
pipe, and if you shut the upper cock you would probably burst it. There 
would probably be but little personal danger in this, but it would not be 
desirable. 

M. S.— We know nothing of M. Nolder's machine for “ peeling pulse?’ but it 
is hardly possible that it can surpass, in efficiency of action, the “ une 
branner,” made by Messrs. Kittoe and Jackson, of Compton-street, 
Clerkenwell, and employed wn the City Flour Mills. 

M. N.—A new engine will generally “ prime” considerably, owing to the pres- 
ence of grease and oil left in the boiler by the smiths, fitters, de. If the water 
is foul that will also cause priming ; 80 will too little steam-room and over= 
working the engine. 

X. Y. Z.— You can have a patent within six weeks after depositing a complete 
specification if you prefer that course. The provisional protection is com- 
plete while it lasts, except that, under that alone, you cannot sue for in- 
Sringement, although you can do soif you afterwards complete your patent. 
For back numbers apply to the publisher. 





THE ENGINEER can be had, by order, from any newsugent rn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance/:— 


Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
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Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
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MECHANICAL ENGINEERING. 


THE professions of law, medicine, and theology may be 
said to have been fully developed for long periods of time. 
Engineering, as much as, or rather more a profession than 
either of these, is, confessedly, yet undeveloped. George 
Stephenson, a noble representative of our profession, once 
said that he found little difficulty in “engineering ” matter, 
but he could not always “engineer” men. This was, 
perha s, the noblest confession he could make, for, without 
intending it, he asserted his prowess over natural obstacles 
—the greatest of all, while he freely owned that he could 
not always circumvent, or influence, or mould human 
passions, human interests and human obstinacy—really less 
formidable than the “moss,” the quicksands, the “ trap 
rock,” and the floods of nature. Physical nature is less 
understood—has been far less exhaustively analysed, than 
human nature. Men are bought with guineas—women 
with diamonds—but no persuasion, no bribes, will stay the 
flow of a torrent, the subsidence of a “ moss,” or soften the 
obduracy of primeval rock. It is here that genuine art, 
blended with force, is requisite. Nature abhors trickery. 
Medicine is, perhaps, the only co-equal profession with 
engineering. 

In law, medicine, and theology, there are only occasional 
grand prizes, and the chances are almost certainly known. 
dn engineering there are prizes the number and value 
of which are absolutely unknown. ‘The triumphs of 
the engineer are illimitable; not only those of the 
civil engineer, but those of the mechanical engineer. 
Our profession has the greatest future before it; 
—its pursuit must yield the greatest fortunes. In 
all ages there have been learned men who have mastered 
all, or nearly all, that was within the horizon of their 
observation. ‘There were such in Watt’s time. They had 
gazed with close scrutiny upon what appeared to them the 
highlands of science. They had, as they thought, sur- 
mounted them. Bat in their abrupt ascents to the sum- 
mits of physical thought they had quite overlooked the 
corries, the glens, of practical inquiry. Under a rock, or 
hedge, it may be, Watt found the germinating seed of the 
modern steam engine. Under his nurture, what conse- 
quences has not that discovery wrought! So did Ark- 
wright, working upon a platform of knowledge which can 
hardly be defined, bring forth to the world an invention 
which has meliorated the condition of man, and added 
millions to the wealth of nations. Then there were Cort, 
and Murdoch, and Howard. The philosophers had over- 
looked them ; the Royal Society had failed to previse their 
discoveries. They came, and mankind were benefitted. 
Man’s opportunities were multiplied, even beyond the 
multiplication of his wants. The young man eould 
m earlier; could procure better fi and better 
clothing for his family; could really comprise in ite oe 
years what was not before possible in a h 





Then came the mechanical engineers of the second quarter 
of the present century. There were Richard berts 
(still alive, we are glad to write), Neilson, the Stephensons, 
and Wheatstone. What have not Mr. Roberts’ inventions 
of the self-acting mule, the planing machine, the slotting 
machine, and aan triumphs of mechanical discovery done 
for our time? To what extent has not Neilson’s hot blast 
a one of the prime elements of civilisation? How 
has Wheatstone’s invention, trivial as it may appear,— 
merely the addition of a couple of pins to arrest the deflec- 
tions of Oersted’s needle,—accelerated the spread of modern 
intelligence, and aided the workings of modern thought ! 
And while we werethinking we had investigated all or nearly 
all, within the province of the practical man ; while we had 
reduced the making of iron to the simplicity and certainty 
of making bread, Bessemer came forth, and with a puff of 
air through a mass of melted metal he gave us a new ma- 
terial. 

As man becomes more civilised, he may require more 
subtle legal advice, more ingenious and fastidious medical 
treatment, and more imaginative and fanciful spiritual in- 
doctrination. But that his physical wants will afford in- 
calculably more scope for the engineer there can be no 
possible doubt. There is no limit to physical discovery, 
and none to the practical development of physical ideas. 
Mere unlicensed t ought will not, of course, bring forth 
great fruits, but the disciplined thinking which constitutes 
the whole strength of the true engineer will do much. 
Young men can never do better than to determine now to 
become engineers. Let them begin, not only by devoting 
themselves to the great schools of practice, but by asking 
themselves what are the materials of construction, what are 
the forces of nature, and how may the latter be best directed 
upon the former so as to yield the best results? Conservative 
as our “ great engineers” may appear to be, it is only 
original thought—more or less of it—that has made them 
what they are. There are none who set a higher value 
upon original thought of their own, or even upon that 
which they can appropriate as their own, than our great 
engineers. Their eminence is one of brains alone—either 
their own or those which they can command. There are 
none who are prouder of invention, or who would contend 
more strenuously for the honour of an original practical 
idea. A pitman or a navvy may boast that he has braved 
death a hundred times; that he has lifted five hundred 
weight ; that he has broken up an obdurate ledge of rocks ; 
or accomplished more, in other ways, than other men; but 
the professional engineer prides himself upon having sug- 
gested and developed the thought whereby this daring, or 
strength, or perseverance was made most useful. 

There will never be too many engineers. Not, at least, 
if every one is truly an engineer. Mankind would be 
benefitted most by making ail mankind engineers. It is 
not the routine of an office, nor of a factory, nor of an 
engineer’s encampment upon the plains of India, the sierras 
of South America, nor upon the prairies of Canada that 
makes an engineer. ‘These routine men are not engineers, 
but only the instruments of the engineer. They may 
serve and be only servants; they may strive, but if they 
have not minds of their own, they will be disappointed. 
Nor will “ apprenticeships,” in any of the great factories 
upon the Thames or the Clyde create engineers. The young 
man who is a gentleman, and who with this has the power 
of original thought, of investigation and practical adapta- 
tion ; — he who can compare, combine, eliminate, and 
improve upon practical ideas, may become an engineer. 
Mechanical engineering has been, to a great extent, locked 
up in factories, and practised with much quackery and 
mystery. But the business of the engineer will in- 
crease exactly as mankind are taught to respect 
him, and this will not be by concealment nor attec- 
tation, but by making clear to rational minds the 
rationale of what engineering can accomplish. ‘Those who 
can grasp broad principles, and who can throw their 
minds a few years in advance, must perceive that, in the 
next century, we shall probably be regarded as we now 
regard our great grandfathers. There are no natural 
laws, we believe, against human progress; and we may as 
well determine to at least develope in our own time, and 
for our own advantage, some of those latent physical 
truths in science which far-reaching minds have already 
pointed out. The true engineer will make himself ac- 
quainted, as far as he can do, with what has already been 
accomplished. He will study the principles and con- 
struction of the appliances employed in iron-making, 
steel-making, machine-making, bridge-building, engine- 
making, &c.; he will trace the history of these arts, learn 
what difficulties originally presented themselves and how 
they were overcome, and acquaint himself with so much 
as can be now rescued of what these trials showed to be 
still desirable, or, at least, possible. ‘To learn the art of 
iron making, or iron founding, or of engine construction, 
as they are, goes for little. 1t is with these that many are 
content: these, however, are but the foundations of en- 
gineering effort. It is the thinking iron-master, the 
thinking iron-founder, the thinking engine-maker, who, 
“ fain keeping a hold upon the actual, knitting the new 
securely to it, and giving them both a conjoint direction,” 
will best succeed. 

The time must come when the principles and practice of 
engineering will be taught ———- and not merely 
“ picked up,” as is the case now, or obtained only at a 
heavy premium, or through special favour from some 
master in the profession. The few really leading engineers 
could not, even if they desired to do so, graduate a large 
stock of students, nor is it their interest to do so. The 
present system in many ways checks the growth of engi- 
neering talent, notwithstanding that, upon the whole, we 
do improve from year to year. We make engineers too 
much men of precedent and routine, and look with distrust 
upon that system of education which leads the pupil to 
investigate, compare, combine, and originate. The world 
is in want to day—pressing want of discoveries which will 
make one hats 9 of coal do as much as is now done by two, 
double the useful strength of iron, produce, ships, cloth, 
furniture, and weapons of war (for we cannot yet do with- 
out them) of better quality, and at less cost. these 





will come in time—the sooner if we learn our business 
aright, and if we can inspire those about us wjth more 
liberal views of engineering. 


LOCOMOTIVE BOILER EXPLOSIONS, 


On Tuesday week the boiler of a large goods locomotive 
exploded at the Arthington station of the North-Eastern 
Railway. Several persons were more or less injured by. 
scalding, and one, a child, hassince died in consequence. 
The engine was one of thirty originally made by Messrs. E. 
B. Wilson and Co., in 1852, for the Great Northern Rail- 
way. One or two of this lot were subsequently obtained 
by the North-Eastern Railway. The boiler of the exploded 
engine was of Bowling iron, ,/;in. thick. It was overhauled 
in January and February last, when two plates were found 
corroded upon the inside, and two plates, or rather patches, 
of Lowmoor iron were put in. As it does not appear that 
the tubes were removed last winter, the corroded parts, we 
may conclude, were at or above the water line, at any rate 
above the tubes, else they would notjhave been seen and re- 
paired. ‘Lhe corrosion, last winter, was in two places, each 
12in. in length, jin. wide, and ;';in. deep. After the ex- 
plosion some of the plates were found so corroded as to be 
no more than ,°;in. in thickness along certain grooves. It 
is not absolutely certain where the boiler first gave way. 
The first newspaper account stated that it was between the 
chimney and the dome ; Mr. Wardle, now of Messrs. Man- 
ning, Wardle, and Co., and who, with Mr. Wilson, 
was the builder of the engine, thought the explosion 
had commenced at the bottom. Unless a large rupture 
opened there, all at once, it would be improbable, 
however, that a violent explosion would be caused 
by the failure of a bottom plate. The assistant locomotive 
superintendent thought that the corroded parts must have 
given way first, although “ there was nothing to show that 
it gave way there first.” From the evidence we conclude 
that the principal corrosion was not that which had been 
already patched, but that it was near the bottom of the 
barrel, and quite concealed by the tubes. ‘The explosion, 
too, was not so violent as sometimes happens to locomotive 
boilers, although a piece of iron weighing 7 1b. was thrown 
to adistance of 175 yards, the front and part of the roof of 
a goods shed blown to ruins, and the back of a passenger 
shed blown out. Nearly all the personal injuries sustained 
were by scalding, so that, afterall, it is not so unlikely 
that the first rupture was at the bottom. Upon this point, 
however, we do not wish to express a positive opinion, as 
we have not had an opportunity of examining the boiler. 

The jury, in finding a verdict of “ Accidental death,” 
expressed their opinion “that the present system of exami- 
nation of locomotive engines on the North-Kastern Rail- 
way is very defective; from the evidence laid before 
them on the part of the company there appears 
to be no means of fully ascertaining the internal 
state of the boilers, except once every two or 
three years.” This reference to a period of two or three 
years is made, of course, upon the assumption that the 
tubes are taken out at intervals of that length, but the 
tubes, in many cases, remain in very much longer. At. 
present there are no means for the ocular examination of 
the interior of the barrel of a locomotive boiler below the 
tubes. We know, however, that there is an insidious 
malady to which all boiler iron is exposed. This is 
“ furrowing,” or in some cases, pitted corrosion, the former 
being the more common. Against this we have, at pre- 
sent, no remedy. We apply thick plates to allow for 
corrosion, although there are reasons for suspecting that, 
owing to less freedom of motion under strain, thick plates 
corrode sooner than thin plates. We may remark asa 
fact, if it be worth anything, that in America, where 
locomotive boilers are made of iron seldom thicker than 
;*;in., and often but Jin., furrowing is unknown. Whether 
homogeneous metal, Swedish iron, or Bessemer plates, ;*;in. 
thick would serve better than Yorkshire plates {/;in. thick, is 
not yet fully known. A good deal has been heard of steel 
boilers, but it has been found, in several instances, that 
they become brittle after some time, and there is not now, 
we believe, a disposition to bring them further into use. 
And we are all in the dark yet as to whether homogeneous 
iron, Bessemer metal, or Swedish iron is not subject to 
corrosion equally with ordinary brands. The common 
mode of lapping the edges of plates for rivetting induces a 
slight bending strain, when under steam, by the attempt 
of the plates to come into a true circle, a form from which 
they again retreat when the steam goesdown. Observing 
this, Mr. Gooch, of the Great Western Railway, some time 
ago formed the laps of his boiler plates in such manner as 
to give an almost perfectly circular form when cold. Some- 
thing of this kind, we should suppose, would be required 
with the plates ,5;in., or 15 millemetres thick, of the 5ft. 
boilers of the Engerth engines employed upon some of the 
French and Austrian lines. None of these, we may re- 
mark, are known to have burst. 

It is to be borne in mind that locomotive boilers in this 
country explode only upon those lines the locomotive 
superintendents of which refuse to adopt the hydraulic 
test. At least we are not aware of an instance of the 
explosion of a boiler properly tested periodically, while in 
use, by means of the force pump. It is much to be 
regretted that engineers are not better agreed as to the 
propriety of this test, for facts appear to show that it 
cannot be dispensed with with a ae The engineer to the 
Manchester Boiler Association has steadily advocated its 
use, and of the 1,400 boilers under his inspection none 
explode. ‘There may be—and, indeed, we may reasonably 
believe there are—at this moment numbers of locomotive 
boilers which, although believed to be perfectly sound, 
are, nevertheless, corroded along one or more seams 
of rivets and which, therefore, may explodeany day. Cor- 
roded plates are nothing uncommon, although fortunately 
they are oftener discovered before explosion results. The 
very fact that, in examining the interior of boilers, exten- 
sive corrosion is often found to have taken place, should, 
even if fatal results did not sometimes follow, lead to 
increased precautions. ‘The corrosion, it appears, is almost 
always contiguous to a seam of rivets, and it may, therefore, 
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be traced to the interruption of elasticity consequent upon 
a change of form and thickness there. It isa pity, with 
all that has been asserted of welded joints, that they are 
not generally employed for locomotive oso Apart froma 
lessened liability to corrosion, the absolute strength of the 
boiler when new, as well as at any given period of its exis- 
tence, would thereby ‘be greatly increased. Some of the 
Sheffield steel makers are making steel tubes 3ft. in diame- 
ter jin, thick, and in lengths of 3ft. or more. Iron might, 
we should suppose, be equally well produced for the barrels 
of boilers, the process of manufacture imposing no limit, 
we presume, to the diameter. 





THE EARLY “BOMBARDS.” 
PROFESSOR POLE has written the following to the Zimes. 
In 1427, when the English in Normandy made their last assault 

on the Mont St. Michel, they brought to their aid ‘plusieurs machines 
espouvantailes et divers engines de guerre,’ with which, to continue 
the words of the old chronicler, ‘ils dressérent une batterie si 
furieuse contre les murailles quils y firent bréche. Among these 
formidable weapons were two enormous wrought iron guns, which, 
on the repulse of the besiegers, they were compelled to leave behind 
them, and which have remained on the rock to the present time. 

Interesting as these pieces of artillery are, both in a historical and 
a constructive point of view, very little has hitherto been known 
about them, aud I am not aware that any complete and accurate 
description of them is in existence. 

During a late visit to Normandy I have endeavoured (at the 
suggestion of my friend the Secretary of the Ordnance Select Com- 
mittee) to supply this want, and possibly the following notes may be 
acceptable to some of your readers. 

I frond the guns in a bad state, being choked up with masses of 
stone, sand, rust, and rubbish, which had probably been there for 
centuries, and had become almost as hard as conglomerate. How- 
ever, by the courteous aid of M. Marauet, the director of the 
* Maison Centrale’ (to whom antiquaries aud architects are so much 
indebted for his intelligent and zealous preservation of the beautiful 
ecclesiastical buildings on the island) I contrived to get them 
tolerably clear, to obtain their dimensions, and to take plotographs 
of them. 

‘the guns are of the kind termed ‘bombardes,’ and are of 
different sizes. The larger one is 19in. calibre, 30}in. greatest 
external diameter, and 12ft. total length; of which about 8/t. 8in. 
belongs to the barrel, or ‘ chase,’ and 3/t. din. to the smaller powder 
Sue rin therear. The smaller gun is l5in. calibre and 11ft. 9in. 

ong. 

They are true ‘ built up’ guns, being formed of longitudinal 
wrought iron bars, about 3in. wide, arranged like the staves of a 
cask, and bound round closely with hoops of the same material. 
The avalogy of this ancient construction with that of the modern 
wrought iron guns is very curious. 

I found a projectile in each gun and several others lying about. 
They are granite balls, roughly spherical, and a little smaller than 
the bore. Those for the larger gun will probably weigh about 
300 lb. each : but if the size of the gun be denoted according to the 
calibre on the same principle as modern guns for round shot, it must 
be called a 920-pounder! The breech chamber would hold about 
40 lb. of powder. I estimate the weight of the large gun to be 
about 5} tons, and of the small one about 3} tons. 

I have prepared detailed drawings and descriptions, which, 
together with priuts of my photographs, will be deposited at the 
=“ Museum of Artillery, Woolwich. 

There are two other ancient bombardes in existence, constructed 
on the same priuciple—namely, the ‘Dulle Griete’ of Ghent, and 
the ‘Mons Meg’ of Edinburgh. The * Michelettes.’ as they are 
called by the people of Mont St. Michel, com: ared well with these, 
but have an additional interest in their very early date and positive 
history, and in the probability of their being of Euglish manufacture. 
They must have been well made and well served, for they performed 
successfully the duty required of them, without, so faras I can see, 
sustaining the least structural injury. 

I think the attention of the Frencis Government should be directed 
to the preservation of these interesting monuments of antiquity. 
So little are they prized by the commune to whom they are said to 
belong, that the Maire offered to sell them to me if I would fetch 
them away! : 





Tne “ Atten Enotne.”— Messrs. Ormerod Grierson, and Co., of 
Manchester, are about to commence the construction of the Allen 
evgine, which attracted so much attention at the late Exhibition. 


Tue British Assoctation.—A_ graceful and well-merited compli- 
ment was paid to the Mayor of Newcastle on Saturday. The con- 
sular representatives of foreign nations stationed at the port, to the 
number of fifteen, waited upon his worship in the council chamber, 
and presented him with an address, in acknowledgment of the 
cordial reception accorded to the,distinguished philosophers of their 
respective countries who attended and took part in the late suc- 
cessful meeting of the British Association. Reference was also made 
to the hospitalities so liberally dispensed by the esteemed president 
(Sir W. G. Armstrong), and the inhabitants of the town generally, 
the consuls intimating their assurance that the eifect of the recent 
interesting gathering would be to unite the lovers of science in all 
parts of the world, and thus to advance scientific knowledge. To 
this gratifying expression of feeling Mr. Bell responded in suitable 
terms,— Newcastle Chronicle. 


Feperat Navy.—A few days since the New York Journal of Com- 
merce, stated in the aggregate the navies of the three leading Powers, 
somewhat as follows, for the purpose of showing that we are not so 
weak on the sea as may be aver from our utter inability to cap- 
ture the British pirates or to blockade the southern ports :— England, 
16 ironclads, 341 steam vessels; France, 16 ironclads, 325 steam 
vessels; United States, 54 ironclads, 3823 steam vessels. It is often 
said that “figures don't lie;” but in this case they do not speak the 
whole truth. To infer, because we have 54 ironclads anc 323 steam 
vessels, that our navy isa match for either that of France or England, 
is very fallacious. ‘I'he majority of our steamers are merely mer- 
chant vessels, many of them with side wheels, and all of them with 
their motive power exposed to the action of shot or shell, while those 
in the foreign navies are all regularly equipped vessels of war. Our 
steam frigates, such as the Niagara, Colorado, and Minnesota; our 
first-class sloops, such as the Brooklyn, Lancaster, and Hartford; 
and second-class sloops, such as the Canandaigua, Housatonic, and 
Monongabela, are as fine vessels as any of their respective classes in 
the navies of England or France, but we have not near enough of 
them to match either of our opponents, nor have we asingle liue-of- 
battle steamship. For the purpose of war, all our gunboats are little 
better than failures. We think it would be impossible to show that 
we have 100 steam vessels of war fit to compete with a corresponding 
number of the war vessels of England or France, either in weight of 
metal or speed, The number of our ironclads looks formidable ; 
but, excepting the lronsides, Galena, and Roanoke, the others are 
not sea-going vessels, Neither the Dictator nor the Dunderberg are 
finished, and as for the monitors, they are fit only for harbour 
defence. We mention these facts not for the purpose of belittling 
our navy, but for the purpose of disabusing the minds of those who 
may be misied by the display of mere numbers to suppose that we 
are prepared to Wage war upon the ocean on equal terms with either 
England or France. But if we had a navy department correspond- 
ing to our resources as a mercantile people, we could produce a 
navy in a year that might dispute with Britannia herself the empire 
o* the sea. That it will be ours before the close of the present century 
is as clear to our mind as anything in the future, no matter what 
may be the immediate issue of the Southern rebellion.— Boston Com- 
mercial Bulletin. 


THE PATENT JOURNAL, 


Contensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months, 


1491. WituiAM Wi.t1AMs Box, Birmingham, ‘‘ Improvements in fire bars for 
the boilers of locomotive and other engines, and for fire-boxes and 
furnaces generally..’— Petition recorded 15th June, 1863. 

739. Huon Greaves, Abingdon-street, We-tminster, ‘‘ Improvements in 
the construction of railways aud tramways.”—/etition recorded 11th Juiy, 


1363. 

2241. Louis Meygr, Rue de Marseille, Paris, ‘‘ Improved means of and 
apparatus for employing vapours, gases, and the heat derived from com- 
bustible matters.” —Petition recorded 11th September, 1863. 

2300. HenRY CHARLES HUSKINSON, Manchester, “ Improvements in the 
manufacture of buttons.” — Petition recorded 18th September, 1863. 

2373. Lucius Henry Norris, Upper Bedford-place, Russell-square, London, 
“Improvements in the manufacture of india-rubber and gutta-percha 
comp ds."—A ication from Lyman Hall, Rue Vendome, Paris. 
—Petition recorded 26th September, 1863. 

2443, WittraM Howcgate, Henry Houeate, and Tomas HOo.eare, 
Accrington, Lancashire, *‘ Improvements in the manufacture of pickers 
used in weaving.” — Petition recorded 6th October, 1363. 

2449. Davin Barr, Birmingham, ‘* [mprovements in apparatus for regulat- 
ing and working window blinds,”— Petition recorded 7th October, 1863. 

2463. AMEDE PAULIN CHARPENTIER, Palais Royal, Paris, ‘* luprovements in 
the manufacture of watches.” 

2467. Wittiam LorperG, Wyid’s Rents, Bermondsey, Surrey, ‘‘ lmprove- 
ments in the manufacture of gas from tar.” 

2469. ROBERT GREEN WaTSON and WILLIAM JouN KENDALL, Preston, Lanca- 
shire, ‘* An improved walking-stick-umbrella.” 

2471. Joun Spencer, Doncaster, Yorkshire, “‘ Improvements in machinery 
_ separating different sizes of roots.”—Petitions recorded 8th Octuber, 
1863. 





2477. Groner Parry, Ebbw Vale Ironworks, Monmouthshire, ‘* Improve- 
ments in refining c: ude pig iron and in furnaces connected therewith.” 
24.9. James Martner, Crow Oaks, near Radc'iffe, Lanca-nire, ‘* Improve- 
— in friction or glazing calenders.”— Petitions recorded 9th October, 

863. 

2445. Jonn VAUGHAN, Middlesborough, Yorkshire, ‘‘ Improved apparatus 
for purifying waste gases from blast and other furnaces.” 

24:7. JuLivs Rutruarpt and Ferpinanp TuieLe, Oxford Market, Oxford- 
street, London, ‘* mprovements in apparatus for purifying and increas- 
ing the illuminating power of gas.” 

2491. Thomas Hueues, Wolverham»ton, Staffordshire, ‘‘ Improvements in 
the manufacture of lanthorns.” Petitions recorded Wth October, 1863. 

2498. PeTeR KOTHWELL JACKSON, Rolling Mills, Sulford, Lancashire, © Im- 
provements in the manufacture of hoops and tyres for railway wheels and 
other purposes, and in the machinery employed therein.” 

2495. Joun Gatury Hartiey, Laurerce Pountney-lane, London, ‘Im- 
provements in the construction of iron and wooden ships and other 


vi $ 

2497. WILLIAM TARLETON Bury, Regent Works, Sheffield, ‘‘ An improve- 
ment in vessels or baths for containing heated metals and fluxes 
employed in the processes of hardening and tempering steel and steel 
articles.” 

2499. Tuomas Giptow, Heaton, Lancashire, “Certain improvements in 
bearings for axles for railway or other carriages.” 

2501. WittiaM Epwarp GepGs, Wellington-street, Strand, London, ‘ Im- 
provements in shears for cutting metals and other substances.”—A com- 
munication from Hugues Frangois Aubert, Passage des Petites Ecuries, 


Paris. 

2505. wusseL Artkey, Cambridge-street, Pimlico, London, “ Improvements 
in the permanent way of railways.” 

2505. James JOUN ANDERTON, Sc. James-street, Northampton, Northamp- 
tonshire, “ Improvements in machinery for cutting and flnishing the 
edges of the soles and heels and the bottoms of boots and shoes.” Peti- 
tions recorded 12th October, 1863. 

2507. Grorak Mor@an, Budye-row, London, “ An improved * sample’ bag 
for postal and other purposes,” 

25 1. Tuomas CoweLt Craven, Greenbush, Rensellaer, New York, U-S., 
“ Improvements in cotton gins.” 

2513. Joun Fowuer, Leed-, ‘ Improvements in apparatus used for hauling 
agricultural implem+ nts,”—Petitions recorded 13th October 1863. 

2515. Joun RKow.ey, Leeds, “ Improvements in apparatus for washing, 
scrubbing, scouring, bleaching, and «discharging uwpurities or other 
matte's from woven or other fibrous materials.” 

2517. Ewixe Pye CoLquuocn and Joun Pardow Ferris, Lawrence Pount- 
ney hill, Lonton, ** improvements in fire, bars for the furuaces of steam 
boilers, and the mode of mounting the same.” 

2519. JaMES MILTON, Paisley, Renfrewshire, N.B., ‘* Improvements in looms 
for weaving.” 

2521. Ossian Esatas SonnENSTEIN, Circus, Minories, London, “ Improve- 
ments in reflecting apparatus.”—A communication trom Olof Johan 
Soderberg, Gothenburg, Sweden.—Petitions recorded 14th October, 1863. 





Invention Protected for Six Months by the Deposit of 
Complete Specifications. 


2522. Henri ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ An 
improved apparatus for cleaning ships’ hulls."—A communication from 
Francois Capponi, Constantinople, Turkey. — Deposited and recorded 
14th October, 1853. 

2°46. Joun HENRY JouNsON, Lincoln’s-inn-fields, London, “ Improvements 
in washing machines.”—A communication from Isidore Sollier and Baron 
Gerard Dedel, Paris.— Deposited and recorded lith October, 1803. 





Patents on which the Stamp Duty of £50 has been Paid. 


2605. Henry Cook, Cheetham Hill, Manchester.—Dated 25th October, 1860, 

2634. WILLIAM KDWARD Newton, Chancery-lane, London.—A communica- 
tion.— Dated 27th October, 18u0. 

266. Epenrzer WiLtiaM Hugues, Parliament-street, Westminster.—Dated 
20th October, 1860. 

2643. Tuomas GREENWOOD and Jacoz Dockray, Leeds. —Dated 20th October, 
1360, 

2584. CHARLES LuNGLky, Deptford, Kent.—Dated 23rd October, 1860. 

2507. Joun CutsHoLM,Grores Cuisuoim, aud Roperr Tuomas Kent, Mark- 
lane, London.—Dated 24th October, 1860. 

25-2. Ropgrt Baynxs, Downshire Hill, Hampstead, Middlesex.—Dated 23rd 
October, 1860. 

2682. WintiaM CLARK, Chancery-lane, London.—A communication. —Dated 
2nd November, 1860. 

2578. WILLIAM Henry Tylor, Warwick-lane, Newgate-street, London.— 
Dated 23rd October, 1860. 

2610. WILLIAM Sutarrs, Swadlincote, Derbyshire.—Dated 26th October, 
1860. 

2612. Tuomas ConuEey, Meerho!z, Hesse, Germany.—Dated 2¢th October, 
860. 

2615 WILLIAM Syrett, Bury St. Edmunds, Suffolk.—Dated 26th October, 

2677. Joun Bettyes, Upper Gloucester-street, London.—Dated Ist Novem- 
ber, 1800. 


Patents on which the Stamp Duty of £100 has been Paid. 

2530. Joserpu. ARMSTRONG, Normanton, Yorkshire.—Dated 28th October, 
1856. 

2545. Perer Fainpairx, Leeds, and Ropert Newton, Liverpool, Lanca- 
shire.—Dated 29th October, 1876. 

2480. Goprrry Ekman, Manchester —Dated 22nd October, 185%. 

2576, SAMUEL TEARNE and GxoreGe WILLIAM RicuMonD, Birmingham.— 
Dated 8rd November, 1856. 





Notices to Proceed. 

1480. JoHN Hopkinson, Manchester, ‘ Improvements in the mode of 
securing or fastening the ends of meta! bands, and in machinery for pre- 
paring the same.” 

1481, WiLuiaM Neitson Houtcuinsox, Plymouth, Devonshire, ‘ Improve- 
ments in means of and apparatus for cleansing ships’ bottoms and sides,” 
— Petitions recorded 13th June, 1863. 

1497. ToNY PETITJEAN, Geneva, Switzerland, ‘* Improvements in the manu- 
facture of glass,” 

1498. RopgrT WiLson Gorpoy, Belfast, ‘Improvements in machinery for 
spinning flax and other fibrous substances.”—Petitions recorded 15th June, 
1863. 

1501. James Joun Suepiock, Vincent-street, Westminster, ‘‘ Improvements 
in vaives for the passage of steam, gas, and fluids.” F 
1608. JOSEPH STeBLE and WitliaAM Masox, Leeds, “Improvements in 
apparatus for removing the bran or outer skin from wheat and other 

grain.” 

1509, ALEXANDER JOHN Fraser, Water-lane, Great Tower-street, London, 
“ Imp in app applied to house and carriage window 
sashes for the working and fastening thereof.” 

1511. Joun Coutincwoop Ox10ys, Birmingham, “‘ Improvements in smiths’ 
and other bellows.” 

1512. RICHARD ARCHIBALD Broomax, Fieet-street, London, ‘‘ Improvements 











2 in protecting or preserving the silvering or quicking on glass, and in the 





manufacture of glass vessels for silvering or quicking."—A communica- 
tion from Joseph Jules Anthoine and Frangois Etienne Hyppolite 
Brossette, Paris.— Petitions recorded 16th June, 1803. 

15!4. JouHN Banweu., Watlington, Oxfordshire, ‘*‘A combined machine for 
collecting and placing in rows, or collecting and eleva\ing into a wagon, 
or elsewhere, hay, corn, or other agricu!tural produce.” 

1516. James NewNnaM, Crayford, Kent, ‘‘ Improved means of, and apparatus 
for, boiling in vacuo at a low temperature.” —Petitions recorded 17th June, 
1863. 

1525. tn Louis Ganng, Cour-Cheverny, France, “ Improvements in toy 
pistols.” 

1531. Epwarp Gosstaux, Laeken, near Brussels, Belgium, ‘‘ An improved 
machine for making bolts, rivets, and spikes.”—Petitvons recorded 18th 
June, 1863. 

1537. AveusTIN Moret, Roubaix, Nord, France, ‘‘ Improvements in 
machinery for combing wool and other fibrous material.” 

1538. Avoeustin Moret, Roubaix, Nord, France, “ Improvements in 
traction enzines.”— Petitions recorded 19th June, 1863. 

1545. Davin Dunne KyL&, Victoria-street, Westminster, ‘‘ An improvement 
in baths.” 

1551. James LANGTON CLARKE, Westbourne-terrace, Hyde Park, London, 
“Improvements in apparatus fur turning over the leaves cf music and 
other books.” 

1555. WitLiam Lovis Winans and THOMAS WINANS, Dover-street, London, 
**Improvement~ in the construction of steam vessels.” 

1556. WiLt1aM Lovis Winans and THomas Winans, Dover street, London, 
“Improvements in couplings for propelling shafts of ships or vessels,” 

1557. WitLiamM Louis Winans and ‘THOMAS WINANS, Dover-street, London, 
“Improvements in adapting propellers for propelling ships or vessels for 
ocean navigation,” 

1558. WitLiaM Louis Winans and Tuomas WINANS, Dover-street, London, 
“ Improvements in adapting propellers for propelling ships for ocean 
navigation.” — Petitions recorded 20th June, 1863. 

1563. ALEXANDER TWADDELL, Glasgow, Lauarkshire, N.B., ‘‘ Improvements 
in sizeng or preparing warps.” 

1565. WiLLiAM Syeuu, Cle. ent’s-inn, Strand, London, “ Improvements in 
arrow-shaped projec iles and in guns for discharging the same.”—A com- 
munication from Ferdinand Leitenberger, Reichstadt, Bohemia. 

1518. WitttAM Rowan, Belfast, Antrim, “ Improvements in pistons ” 

1570, Wittiam Louis Winans and THuMas Winans, Dover-street, London, 
“Improvements in adapting propellers for prope ling ships or vessels,” 
1571. Wituiam Louis Winans and THOMAS WiNANS, Dover-s reet, London, 
*“‘Improvements in adapting prcpeilers for propelling ocean steam 

vessels.” 

1572. WituramM Louis Winans and Tuomas Winans, Dover-street, London, 
** [Improvements in the construction or arrangement of the working 
parts of engines for actuating the prope.ling shafts of steam vessels,” 

1573, WiLL1aM Epwar> Newton, Chancery-lare, London, “ Improvements 
in printing machinery."—A communication from Gustave Gilvert 
Leboyer, Rue Si. Sébastien, Paris. — Petitions recorded 22nd June, 1863 

1578. WILLIAM WILLCOCKS SLEIGH, London, ** A new method for obtaining 
motive power.” 

1581. RicHaRD ARCHIBALD BRooMAN, Fleet-street, London, “* Improvements 
in breeeh- oading arms.”—A communication from Cosme Garcia Saez, 
Madrid, Spain. 

1582. WiLLiaM LOUIS WINANS and THomas WiNANS, Dover-street, Lendon, 
“ Improvements in steam boilers.” 

1584 Wittiam Lovis Winans and Tomas Winans, Dover-street, London, 
** Improvements in the arrangement of apparatus for superheating steam 
in steam boilers.” 

1585. Ep¢ar Brooks, Birmingham, ‘‘ Improvements in breech-loading fire- 
arms.” Petitions recorded 23rd June, 1863. 

1589. SAMUEL KNOWLES and Rc BERT + AWARD, Tottington Mill. near Bury, 
Lancas!.ire, ** Improvements in machinery for plaiting and measuring 
woven fabries.’’"— Petition recorded 24th June, 1863. 

1603. WILLIAM KirraGE, Victoria-street, Londcn, * Using apo elastikon 
hypha-m as a new and improved cloth for floors, roofs, walls, tanks, and 
other lbning-, being impervious to damps and of great strength and 
durability.” —Petition recorde+ 25th June, 1803. 

1603. ALFxKD TULPIN, Manche ur, “ lwprovements in machinery for 
stretching aud dry ng fabrics."—A communication trom Alexander 
Fortuné Tulpin, Rouen, France, 

1609. WituiaM CLARK, Chancery-lane, London, “Improvements in 
apparatus for aerating liquids.”--A communication from Frédéric Jean 
Greffier and Paul Dyé, Boulevart St. Martin, Paris.—Petitwons recorded 
26th June, 186%. 

1620, “WILLIAM ANDREWS, Gresham House, Old Broad-street, London, “ Im- 
provemen s in apparatus for insulating electric telegraph wires.”— 
Petition recorded 29th June, 1863. 

1631. SAMUFL COLE, Moreley, Worcestershire, ‘*‘ Improvements in clasps or 
fuste: ing. for -ecuring brooches, solitaires, and other dress ornaments,”— 
Pet tion recorded 30th June, 1°63. 

1646. RicHARD ARCHIBALD Booman, Fleet-street, London, “ Certain com- 
po itions for protecting metals and metallic articles from oxidation, and 
for coating slate, bricks, potrery, and ceramic ware.”—A communication 
frem Cam lle, Baroness de Lavenant, Paris. 

1647. ALEXANDER ANGUS CROLL. Coleman street, London, ‘‘ Improvements 
in the pre aration of materials to be use: in the purification of gas fur 
illumivation.” Petitions recorded 2nd July, 1863. 

1656. CHARLES BaAULcH, Bristol, * Improvements in the manufacture of 
boots und shoes."— Petation recorded 3rd July, 1863, 

1681. CHRISTIAN SCHIELE, Milton-street. Manchester, “Improvements in 
turbines.”— Petition recorded ith July. 1-63. 

1720. ALEXANDER Ropert Jounston, Grove, Yoxford, Suffolk, ‘* An im- 
prove! portable fence for sheep and cattle pens, or for other enclosures.” 

1721. MARC ANTOINE FRANCOIS MENNONS, Abingdon Chambers, Westminster, 
“ Improvements in the mode of preserving and protecting the silvering 
of mirrors.” A communication from Diodor Briansky, Malaia, Morskaia, 
St. Petersburg. — Petitions recorded 10th July, 1863. 

1751. PrerRE CHARLES ALEXANDKE Jopocivs, Dunkerque, France, “ Im- 
provements in fishing, and in the apparatus or means to be employed 
therein.”—A communication from John d’Atouquia de Franca-Netto, 
St. Petersburg.— Petition recorded \3th July, 1863. 

1773. Micuak. Henry, Fieet-street, Loudon, * Improvements in figuring, 
ornamenting and colouring fulled and felted fabrics and articles.”—A 
communication from the Socié:é Trotry Latouche fréres, Boulevart St. 
Martin, Paris.— Petition recorded 15th July, 1863. 

1816. FxED¥ RICK AYCKBOURN, Moreton street, London, ‘* Improvements in 
air and water beds, pillows, bolsters, and cushions.”—Petition recorded 
20th July, 1863. 

18vz. W ae GRAHAM and Joun GrAuAM, Burnley, Lancashire, ‘* Certain 
improvements m looms for weaving.”’— Petition recordet sist July, 1863. 

2008. CHRISTIAN SCHIELK, Clarence-buildings, Manchester, ‘ Impr 
in fans, pumps, and machinery for propelling air fluids or other substances 
by centrifugal force.”— Petition recorded 14th August, 1863. 

2041, RoBeERT BaILuiz, Glasgow, Lanarkshire, N.B, ‘‘ Improvements in 
reefing or furling the sails of vessels and in the apparatus to be employed 
therein.”— Petition recorded 17th August, 1863. ay 

2401. James Mackay, Aighurth, Lancashire, “Certain improvements in 
fire-arms, ordnance, and projectiles.” — Peritwon recorded 1st October, 1863. 

2413. JoNANN Ernst Friepricu LUDEKE, Stonefield-street, Islington, and 
Mavnice Fiscuer, Rue Yaitbout, Paris, “Improvements in obtaining 
motive power.” ’ . r ' 

2415. JAMES TEES, Glasgow, Lanarkshire, N.B., “ Improvements in packing 
for stutfing-boxes and pistens.”—Petitions »ecorded 2nd October, 1863. | 

2433. JAMES WILLIAM GUILMETTE, Manchester, ‘An improved substitute 
for whiting pipe-clay and other analogous substances to be employed to 
produce a white coating or surface.” — Petition recorded 5th October, 1863. 

2459. Joun Gipsox, Ryhope Colliery, Sunderland, “‘ Improvements in cast 
iron pit tubbing.”—Petition recorded 7th October, 1863. 

2499, Tuomas GipLow, Heaton, Lancashire, *‘ Certain improvements in 
bearings for axles for railway or other carriages." — Petition recorded 12; 
October, 1863. 

2546, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in washing machines.”—A commanication from Isidore Sollier and Baron 
Gerard Dedel, Paris. —Petition recorded 17th October, 1863. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Comwissioners, within twenty-one days next after the date of the Gazette 
and of the Journa!) in which this notice is issued. 
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THE ENGINEER. 





ABSTRACTS OF SPECIFICATIONS. 


Zhe following descriptions are made from Abstracts prepared expressly for 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
685. W. H. Sruspe, New York, US., “ Governors for marine and other 
enyines.”"— Dated 13th March, 1863. 

This invention consists in a peculiar construction of hanging shaft carry- 
ing the governor balis,and driven from above. and also in fitting such 
hanging governer in gimbals, or a universal joint, so that it may always 
hang vertical, notwithstanding the motion of the ship or vessel, the gearing 
that rotates the governor always remaining properly in contact, and hence 
the governor is rendered as efficient in regulating the speed of a marine 
engine as of a stationary engine.— Not proceeded with. 

691. W. West, St. Blazey, Cornwall, “ Valves.”"—Dated 24th March, 1863. 

The chief advantages obtained by these improvements in valves are 
facility of adaptation to degrees of pressure, facility of renewal, simplicity 
of construction and form, easy and equal action, easy adaptability to any 

ition, and cheapness, as a result of simplicity. The principal features of 
the new valve are a vaive seating which would commonly present a form 
simply conical, and an india rubber or other elastic band or cord, which the 
patentee proposes to coil spirally about the external surface of the said 
seati: g within a grovve fo:med for its reception. The bottom of this 
groo e is perforated more or less f ly, and extensively, for the 
emission of water, steam, fluids, air, or ga-es. 
736. H. WILDE, Manchester, ‘* Steam boilers.” — Dated 19th March, 1863. 

‘The patentee claims the placing of a fillet or band of copper or other suit- 
able metal between the joints formed by the overlappi:g of the plates, or 
between the plates and angle irons,and allowing the said filletor band of metal 
to extend beyond the joints in the interior of the boiler in the manner and 
for the purpose described. And he also claims for the same purpose the 
coating of boiler plates, at or near the seams, with copper or other suitable 
metal. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Ge. 

701. E. Otiverk and G. Myers, Rotherham, “ Lowering and disengaging 

boats from vessels.” —Datet 16th March, 1863. 





This invention cunsists of an apparatus by which a boat can be lowered 
into the water upon an even keel, and both ends simultaneously freed from 
the tack!e, and is as follows :—Over the boat is a tube. having a rod o: bar 
in-ide, furnished with a right-handed screw at one eud and a left-handed 
screw at the other. Over the screwed poriion nuts ae made to travel, as 
hereafter explained. The tube is fitted at each end with a pulley biock 
and a weighted hook ; to the weighted hook the boat is suspended, the 
pvints of the hooks being held by the nuts, to prevent the boat leaving 
them until disengaged. The ropes pass round the pulley blocks on the 
ends of the davits, and from thence to barrels fitted to suitable framing, 
firmly belted to the deck of the ship. The barrels are geared, and their 
rotation is goverved by means of a brake, under the coutroi of a man in the 
boat. ‘the rod or bar was at one end a small hand wheel, by which it is 
turned. —Not proceeded with. 


704. W. Vernon, Nottingham, “ Communicating signals or intelligence to or 
JSrom railway trains, &c.”— Dated 16th March, 33. 

In carrying out this invention the rails on the line of railway are secured 

to chairs which are spiked to sleep rs, in which case the inventor screws, 





or ovherwise fasters, to such sleepers a numb. r of non-conduciors of glass, 
earthenware, or other materials which form su) ports fr, or to which is or 
are attached, a line or lines of conduc ois or condue ing materials, com- | 
posed of iron wires galvanised, or otuer metal wires or rods or bars of | 
metal, or other conducting substance; such conducting lines extend the 
whole length of the railway, and they may be outside the rails of each line 
of railway, or between the tines of railway. He also provides telegraphic 
apparatus, in connection with the conducting lie, to each station on the 
line of railway, and to each brake van and engine, and to one or more c:r- 
Tiages, or to either or any of them; and, in addition to the telegraphic 
apparatus furnished to and iu connection with the train, he provides each 
carriage, van, or enyine, or either wr any of them, with a vertical or other 
rod or rods, passing through a non-conducting substance, each rod having 
at its lower end a truck or pulley, somewhat broader than the conducting 
line. Above the truck is a spring, which presses down the truck «n tue 
conducting line, so that, while the carriage isin motion, or as it remains 
stationary, it can receive a message or sigual from the station it has ieft, or | 
the one towards which it is proceeding, or the guard or other person may 
send a message or signal to either of such stations, or way receive or send 
@ message or signal from or to any signalman, having in his signa! box a 
telegraphic a, paratus in connection with the conducting lines. And, in 
order to prevent the electric or other current from passing through or pro- 
eeeding beyond the train, he provides one or mre rods in couneciion with 
the ap tus in each iage, such rod or rods being in con.ection with 
the axles of the wheels or other parts of the carriages, to conduct the cur- 
rent to earth. The guard or other person may send forward or backward 
the message he receives, or the answer thereto, from his apparatus.— Not 
proceeded with. 


730. F. NORRINGTON, Tavistock, “ Girths or bands and kneecaps for horses.” 
—Duted 18th March, 1863. 

In oa © saddle girth the patentee forms it of a strip of vul- 
canised india-rubber, or of a strip of vulcanised india-rubber combined with 
cotton or woollen fabrics, in the same way as india-rubber belung is now 
commonly made, and to each end of the strip is connected a buckle. This 
he does, by preference, by making the ends of the strip double, each end 
of the strip being, for this purpose, turned over before the strip is vul- 
canised 3; the end of the turned over portion of the strip is caused, in the 
vulcanising process, to join with the stiip ; but the whole of the turned 
over portion is not allowed todo so. A hole is thus left between the strip 
and the turned over end; through this hole the bar of a buckle is passed. 
The buckle at each end of the strip carries three, or it may be other number 
of small buckles, which, when the girth is being girthed to the horse, are 
made to receive the saddle straps. 


Crass 3.—FABRICS., 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
649. J. IsuBRwooD, Sharples, near Bolton, ‘‘ Working presses for making up 

yarn in bundles."— Dated 9th March, 1863. 

This invention consists in giving the requisite pressure to the yarn by the 
direct action of hydraulic power or steam. In performing the invention a 
ram is attached to the follower of the press, and this ram fits in a cylinder, 
in communication with the water or steam pipe, which is furnished with 
inlet and outlet valves, either equilibrium or otherwise. Whew the yarn to 
be pressed is placed on the follower, and the top and sides of the press are 
secured in the usual mauner, water or steam is admitted to the cylinder, 
and the follower is gradual /y raised until the yarn is sufficiently compressed, 
a self-acting or other stop connected with the follower then comes into opeia- 
tiun, and by clos:ng the iniet valve shuts off the water or steam by which 
the follower is raised. The bundle of yarn is then corded in the usual 
mauner, and the vutilet valve is opened to allow the follower to descend for 
the subsequent operation. 

654. A. KELLER, Zurich, “ Apparatus for reeling silk direct from cocoons on 
bobbins.” — Dated 9th Murch, 1863. 

For the purposes of this invention an apparatus is combined in the 
following manner, and by preference each combined apparatus is arranged 
to reel with six sets of cocoons at the same time, but apparatus may be 
similarly arranged to reel with other number of sets .f cocoons. The 
apparatus is further arranged iu pairs, so that on the breaking of any «f the 
fi res only one pair may be stopped iu order to piece up the broken fibres. 
The cocoons are placed in a barn containing water which is kept heated by 
a steam pipe. The desired number of filaments of silk from as many cocoons 
are compacted together by an apparatus as the filaments rise towards a reel, 
on to which the compacted filaments are continuously wound, so as to take 
some turns on the ree!, and at the same time such compacted filaments are 
unwound or delivered from the reel to a cylinder, which is either of smaller 
diameter than the reel, or moving with a less surface speed, so as to allow 
the filaments of silk to shrink before they are wound on to a bobbin. The 
eyliuder is placed within a case or chamber, which is supplied with heated 
or dry air, and there is a steam pipe within the chamber to heat the same. 
The bobbin on to which the c.mpacced fibres are wound is in surface contact 
with the cyliuder, and is caused to rotate thereby. The filaments 
are spread evenly on the bobbin when being wound thereon, 

669, H. Fixrenun, Manchester, “ Cleaning and preparing cotton for spin- 
ning.” — Dated 11th March, 1363. 

In carrying out this invention the inventor makes a cotton gin suitable for 
poor emigrants, ryots, and small cultivators, by using a light ron stand cast 
in one piece (adapted to sewing machines, as deseribed in the speeification 
of patent 1784, dated August 2nd, 1859). He uses metal rollers and larger 
Gearing em both sides of tho frame. An idle wheel on one side chauges the 

ireciion, and gives increased speed, if used as a driver. An extra roller 
above and below the working roll rs strengthen them. The same or a 
differential velocity is yiven vo the rollers : y the relative proportions of the 
Searing. Pressure is got by india-rubber weights, sp: ings, or other means 











Ommonly used to obtain elastic force Diaphragms above and below the 


rollers prevent overlapping and separate the fibre and seeds from the rollers, 

The fluted gearing of the Indian churka made of metal may be used instead 

of both sides gearing. He uses metul instead of leather for the rollers in 

the gins commonly called McCarthy gins. The light iron frame before 

referred to will do for these gins.—Not proceeded with. 

671. J. Tomunson, Rochdale, “‘ Machinerw for opening twisted yarns and 
woven Jabrics.""— Duted 11th March, 1363. 

This invention consists in che application of two or more feeding appara- 
tus to the main cylinder of the ordinary hard waste breaking and tinishing 
machine, each feeding apparatus being fitted w th two feeding rollers, or 
with one feeding roller ana a concave trough. Each feeding apparatus can 
be adjusted so as to be brought closer to or further from the teeth of the 
main cylinder. The gearing for driving all the feeding apparatus is con- 
nected to a reversing motiun, 80 as to be able to back out the feed of each 
feeder at the same time, 

672. J. Rensuaw, Manchester, “‘ Machinery for dressing, raising, and brush- 
ing sik ant cotton velvets, dc." —Dated \ith March, 1863. 

This inveniion consists in causing the fabric to be o,erated upon to pass 
over and under two series of roilers, above which are mounted a series of 
circular brushes to which a rapid revolving and a to-and-fro motion in the 
direction of their axes is given. 

673. W. Rosetrsr, Accrington, “ Back beam warping machines.”—Dated 11th 
March, 1863. 

This invention consists in certain improved cémbinations and arrange- 
ments of self-acting machinery for stoppmg back »eam warping machines, 
when a warp thread breaks or fails to be supplied, and also combining the 
dents and cross bars with spiral springs for expanding and contracting the 
reed or wraith to suit the warp, and in the mode of communicating motion 
to such machines, This invention cannot be described without reference to 
the drawings. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


lis, Se. 


737. H. O. Haventon, Liverpool, ‘* Machinery for drving and cooling grain 
and seeds.”—A conmunication.—Duted 19th March, 1863. 

For the purposes of this invention the grain or seed is fed from a hopper, 
or other suitable source of supply, on to one end of a perf rated floor or 
platform at the bottom of an enclosed chamber, The quantity supplied is 
regulated by a slide or suitable valve. The upper part of the cuamber is 
covered by an arch or double inclined roof, where there is an outle’ for the 

sage of the air and vapours arising from the grain or seed, which is spread 
onand gradually moved along the perforated platform or floor. The grain or 
seed is caused to move on the perfuraced flu.r b, means of an apparatus 
carried by two envless chains, which are caused \o circulate within the 
enclosed chamber, and above the perfurated floor or platform, This appa- 
ratus consists of axes or shafts, which are placed transversely across the 
chamber. On each end of each of these shafts or aves is a flanged whee) 
and these wheels are supported by and run along two pairs of paraiiel uuide 
or bars fixed on each side of the chamber, aud these , airs of guides or bars 
are arra ged one over the other, so that, when the wheels uf each of th: 
shafts or axes arrive at the end of the upper guides or rails, they descend 
on to and rut. along the iower guides or r.iis, and then again descend to 
and run along the upper guides or rails. These endless chai.s pass round 
chain wheels at each end of the chamber, so that by giving motion, by any 
suitable power, to one of the axes on which the chain wheels are mounted, 
the whole of the apparatus is putin mo ion. On each of the shafts or ax:s 
is mounted a series of short axes at right angles with those which carry 
them, and on each of these short axes two flaps are mounted, in such 
manner that the two flaps may radiate from tueir axis, and be set toa 
greater or less inclination thereon as the endless chains travel. These sets 
of flaps are moved along the perf rated flour or platform, and by so doing 
they move more or less of the grain or s ed spread t ercon from one end 10 
the other end of the chamber, according as the pai:s of flaps are ior the 
time set to a greater or less angie tv each other ou their axes. Below the 
periorated fl or or platform means of obtaining aud supplying heated 
aic are appiied, which consist in fire-piaces, from which proceed tubes or 
metal flues, taking an indirect course to the chimuey, so 48 to obtain 
extend:d heating surface in the chamber beiow the perfor.ted fluor or 
platform. It is preferred to have two fire-places, ad to divide the lower 
part of the lower chamber longitudinally by two partitions; also to have at 
each side openings, with a sliding cover or valve, to regulate the introduc- 
tion of air in'o the lower chamber. Between the perforated floor or plat- 
form and the heated pipes or passages are inc.ined plates, having a longitu- 
dinal opeving between them, up through which the heated air passes, and 
thence through the perforated floor or platform, and amongst the grain or 
seeds spread thereon, and such heated air, anu the vapours rising there- 
with from the grain or seed, are carried off by a fan a: tue opening in the 
roof before mentioned. The grain or seed, as it arrives at the end of the 
prforated floor or p atform, descends on to an inclined sieve or perforated 
plate, down which it slide-, and from the lower end of which it is delivered 
to a suitable shoot. 


751. J. Briguam and R. Bickerton, Berwick-upon-Tweed, “ Reaping or 
mowing machines.'—Dated 20th Murch, 1363. 

The patentee claims, First, the system or mode of arranging and con- 
structing reaping or mowing machines, with a cast iron main frame formed 
in a singlg piece, and suitably shaped to receive the bearings of the several 
shafts and other details of the machine. Secondly, ‘he general arrangement 
and construction of the mechanical details for adjusting the height of the 
finger bar and cutters, by meaus of a simple movement ot a hand lever, so as 
to cause the machine to cut the crop either close to or further away from 
the ground, as may be found desirable, as described. 

754. F. and A. Roperts, Gloucester, “ Agricultural implements, d&c.”—Dated 
21st March, 1863. 

This invention comprises various improvements in agricultural imple- 
ments, and in apparatus for working the same, being more particularly 
designed for application in the cultivating system wherein two reversed 
sets of ploughs or other agricultural implements are drawn back wards and 
forwards between a steam engine and a stationary pulley or auchor, or two 
steam engines or two auchors, some of the improvements being also appli- 
cable otherwise. 

767. W. CLARK, Chancery-lane, London, “* Agricultural apparatus.” — A 
communication.— Dated 23rd March, 1863. 

This invention :elates to an improved agricultural apparatus to be used, 
First, for destroying tield mice, and all kinds of insects hidden in the 
ground, as also noxious weeds and vegetation, such as couch, chickweed, 
crowsfoot, and others injurious to agriculture ; Secondly, fur scarifying the 
ground to a depth of 5in. or more, according to its nature; Uhirdly, for 
harrowing the ground, in order to clean it ; Fourthly, for crushing or 
breaking the ciods ; Fifthly, for ploughing it with a large ploughshare ; 
Sixthly, for ploughing light sandy soils with two, three, or four small 
shares ; Seventhly, for t hing or d ing land simul ly with the 

loughing, that is, to form channels, of 3in. or more in depth, in the 

tom of each furrow, for carrying off the water. These channeis, which 
are made when ploughing by the scarifying tine, are immediately covered 
up by the soil turned over by the mould board of the plough. Eighthly, it 
may, lastly, be used fur preparing the ground, simultaneously with the 
ploughing, for planting colza. This improved apparatus consists of an iron 
frame mounted on two hind wheels, and with a fore carriage, also provided 
with a pair of wheels. This frame is suppor'ed by the hind axle, on which 
are mounted sliding bearings, carrying the travelimg wheels ; these wheels 
are regulated in height by means of jointed levers, in order that the impl.- 
meut shall penetrate more or less into the grow d. This arrang- ment 
consists of three parts: first, the lever arm; second,a ratchet wheel ; 
third, a rod, which is attached to the bearings carrying the axle. 
aim and rod are geared with the ratchet by meaus of a pawl mounted on 
the lever. By this arrangement of the lever the implements may be 
adjusted, at any required depth in the ground, without stopping the 
horses. A steering apparatus is placed in the centre of the frame, consist- 
ing of a large and small bar, which serves to guide the fore carriage and 
frame in any desired direction. especially on hilly or uneven ground, in 
order to prevent its overturning. The fore carriage is attached to the 
framing by the cross bar of the steering apparatus, and, by tie rods, con- 
nected to the same, which may or may not be curved at their extremities ; 
the other ends of the said tie rods are fixed to the draw bar. Sockets, of the 
number of twenty-three, are cast on the frame for fixing the various culti- 
vating implements, letters being also applied on the frame indicating the 
position of each in their respective socket. By the aid of the several parts 
above referred to, the inventor may regulate the depth to wh.ch the 
several implements enter the ground, 7in, being the usual maximum depth, 
which may be still further increased another 5in, by raising the wheels with 
the arrangement of levers and pawis above described. 








Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, ge. 


764. W. Jounstonx, Glasgow, “ Apparatus for lighting and heating."— 
Dited ward March, 1863. 

This invention cannot be described without reference to the drawings. 

772. H. Wititams, Portmadoc, Carnarvonshire, “ Dressing slates.”” — Duted 
240 ch, 1868. 

According to this invention, it is proposed to employ a horizontal 
knife or knives working veriically, +o as to receive a chopping motion. 
Tue knife or kuives is or are carcied by arws seyed on Ww a hor zontal 
rocking shaft, supported in beariugs fixeu wo the main framing of the 
machine. A rapiu rocking motion is imparted to this shaft by meansof a 
revolving crank pin carried on the end of the main driving shaft, and 


The lever | 


working in a slotted lever arm keyed to the rocking shaft, or by means of a 
connecting rod worked by an eccentric. The driving shaft is sapported in 
suitable bearings on the main framing, and is provided with the usual fast 
and loose driving pulleys. The machine is fitted with the usual gauge and 
travel.— Not proceeded with. 

719. G. Cowpery, Llanymynech, Shropshire, “ Making bricks." —Dated 26th 

March, 1863. 
This invention cannot be described without reference to the drawings. 





| Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, xc. 


| 
| 750. C. Pavse and D, Kinkwvoop, Birmingham, *‘ Breech-loading firearms. 
| —Dated With March, 1863, 
This invention is carried out as follows : —At the breech end of the barrel 

a charging chamber is formed, at the rear end of which, inside, a —— 
| is made. This chamber may be constructed to close by means ps nged 
| cap at either side, or above or below—by preference the top. The cap is 
| raised hy means of a lever working on a pin passing through the cap, and 
| upon which pia is fixed a cam or eccentric turning with tue action of the 
| lever. Upon the inside of the cap is tixed a plug or breech piece intended 
| to force the cartridge into the barre!, so that, when charged, the cap down, 
| and the lever turned into a line parallel with the barrel, the longer axis of 
the vam or ecventric is also in a line with the barrel, and a rive or projec- 
tion, which is formed upon its lower part, bemg brought under the pro- 
jection in the rear of the charging cl.amber, the whole of the are 
ther: by securely locked together, Fer the purpose of more firmly packing 
the breech piece and avoiding windage or escape of gas, the end of the plu 
may, if necessary, be furnisue’ with washers, which may be removed an 
replaced with new ones whenever requisite; or the chamber being formed 
shghily taper at the rear, and the cam of corresponding form, the projec- 
tions on the cam and in the chamber may be dispen-ed with. ‘The plug or 
breech piece, being formed into the barrel, is of iiself sufficient security 
against che cap blowing up. Again, to effect a partial locking operation, 
an incline may be cut upon the cam, and a corresponding one in the rear of 
the charging chamber, which, acting after the manner of a screw, affords 
an addivonal secu ity iu case the lever be neglected. The lever may be 
prolonged in the direction of the cock or hammer, so as to prevent the 
cocking of the arm whilst in an insecure condition. Secondly, the inven- 
tion comprises certain improvements in the nipple, applicabie also vo other 
fire-arms than b:eech-loaders, 
787. L. Cuatstor.eav, Paris, ‘' Fire-arms.”— Dated 26th March, 1863. 

This invention ts intended to be apphed especially to sporting guns, and 
gives to fire-arws a greater security, and will prevent the numerous and 
fatal acciden s which occur from the accidental discharge of tire-arme, 
The patentee takes off the trigge’, which, by projec.ing from beneath, may 
catch som impedimens, and ¢.use the cock to fail upon tue exploding cap, 
although the trigger is protvecced by the trigger guard, which piece is no 
longer wanted. No other piece but the cock is left to project, and as 
noth ng can indirectly act upon the lock ty remove the cock stop, the cock 
can no longe come down accidentaliy, and the less so inasmuch as this 
tri ger, which is even with tue stock, and no longer underneath, but on 
the upper part, is protected by a little sliding plate, which must be removed 
befo e the trigger can be pressed u on to tire the gun, The said trigger 
drives the eud of a swing lever, the o:her end of which lifts the eaten or 
stop which is engaged in a 1 otch of the nut when the gun is cocked, the 
main sprig werking as in common gua locks ; the cock or hammer falls 
suddenly on the top. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru~ 
ments, Lamps, Manufactured Articles of Dress, &c. 


755. C. De Groute, Brussels, * Lamps.” — D ited 21st March, 1863. 

This invention re ates to lamps with creular wicks, known as Argand 
burners, and more particulariy to laps in which petroleum, sev st, and 
other volatile oils are to be used, and consis.s in,ad.pting to such lamps 
wire gauze guards, through whi-h ths air passes to support combustion of 
flame the of the lamp.—Not proceeded with. 

706. J. Evues, George-street, Portman-square, London, * Cheffonier bed- 
steads.”"—Dated 23rd Murch, 1063, 

This invention cousisis in sv arranging and fitting cheffonier bedsteads as 
to coutun and present for uve ail the fiutings and uteusi's necessary for a 
bedroom. Tne inveutor makes the greater part of the cheff mer to con'ain 
a wurn-up b dstesd, which is in losed by single or double doors in the front 
of the . The bedstead consists of a suitabie frame and sacking, 
or other suitable bottom, with hinged legs to fali down to support the bed 
bottom from the floor This veustead, as before wen ioued, occupies the 
yreater part of the length of the cheffonier, while the other part is occupied 
with trays or shelves, aud is furnished with a door at the eud of the chef- 
fo.ier by which access is had o :he utensils contamed, The upper tray or 
shelf is furnished and fitted suitably fur woshinz, a washhand basiv being 
inserted, while the ewer may stand on a lower shelf, ur iv may be p.aced ia 
the basin as usual, if the height above admits of 1. He fits a tray or shelf 
below so as ww slide, wherevy it may be removed from below and placed 
above the basin itself, aud form a table on which a look ng-glass may be 
placed, or the looking-glass may be permanentiy moun‘ed en this shifting 
shelf, which at the same time forms a dressing-table.— Not proceeded with, 











Cass 8.—CHEMICAL. 

Including Special Chemical and I’harmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

752. F. De Wyuoe, Trinity-square, Tower hil’, London, “ Manufacture of 

cement from gypsum.” — Dated suth March, 1863. 

The patentee ciaims the manufacvure of cement from gypsum with the 
solution of silicate and carbonate ot potash in the proportions and under the 
conditions specitied. 

761. W. CLARK, Chancery-lane, London, “‘ Separation or obtaining of ammonia 
Srom azuted matters in the preparution of manure.” —A communication. 
Dated 2\at March, 1>63. 

This invention consists, First, in causing azoted matters to be filtered 
through suitable substances for retaiving and setting the ammoniacal pro- 
ducts in the agzoted matters, yet permitting the escape of the liquids after 
they have been partly or entirely deprived of the azoted 


cum 
and settling or depositing partt 





contained therein. Secondly, in revaining y 
or eutirely the 1 comp ils of azoted matters by means of 
phosphoric acid in a free state, or partly combined with the bases, so as to 





produce therefrom acid phosphates, and a salt of magnesia, or more me A 
by the aid of acid phosphate of magne-ia, so as to produce, as filtration es 
place, ag phosphate inso!uble in water. ‘Thirdly, the 
patentee states he may also proceed by precipitation, pouring phesp! 

acid or acid pho-phates and a salt of magnesia on to the aumoniacal 
matter; or acid phosphates of may be used, in order to produce 
ammoniacal magnesian phospl above indicated, and allowtug it after 
standing a sufficient time to be separated from the liquid part, which is 
now of no valae, on account of its being deprived of the ammoniacal com 
pounds it contained. 

774. J. Kinxuam, Buston-road, London, ‘* Manufacture of iron and steel."— 

Dated 24th March , 1863 

The object of this invention is to facilitate the conversion of granulated 
irom ore, obtainabie in large quantities from the district of Taranaki, New 
Zealand, into iron and steel. The difficulty hitherto experienced in the 
sielting of this granulated ore or sand has Leen that the blast of a smelting 
furnace would disperse it, and that it was, therefore, necessary to employ 
saygers or pots for containing it while submitted to the smelting operation, 
The cost, however, of these pots prevented the economic use of the ore. 
Now, in order to effect the smelting of this pure ore of iron, the inventor 
fir-t melts a portion of pig iron in a cupola furnace, or otherwise obtains 
fluid iron. This fluid metal he runs into what he terms a mixing furnace, 
and then applies thereto a suitable quantity of the Taranaki ore, stirring 
the same well, so as to ensure a thorough mixing. The hot metal, acting 
as a solvent, will take up into bination the granulated ore. A portion 
of ths n.ixture, say, ove-haif, he now discharges into a puddling furnace, 
and puddles it in the ordinary manuver, modifying the treatment according 
to the product required to be obtained. The remainder of vhe iron be 
returns to the cupola furnace to be reheated, im order to render it 
fit to receive a second dose of the Taranaki or granular irom ore; he 
then proceeds with the operatious os described. —Not proceeded with. 

783. J. H Jonsson, Lincela’s-inn-flelds, London, ** Manufacture of zine."— 
A communtcation.— Dated 25th March, 1863. 

This invention relates tu the mavufacture of zine in blast furnaces, and 
consists of certain improvements in connection with the processes of smelt- 
ing and of condensation. According to this imvention it is proposed 
the fuel employed shall be raised to a high temperature in special farnaces 
before being supplied to the b ast furnaces, which are to be closed at the 
top, and provided with a suitable cover or plug. This furnace is htted with 
fuel only, although, if desired, the ore and flux may be charged at the top 
of the furnace with the fuel ; but, according to this i it is proposed 
to supply the furnaces with the ores and fluxes in @ state of division, by 
biowing the same into them through one or more biast pipes or tayeres, 
the temperature of the ores and fluxes having been previvusly raised in 
suitable furnaces, kilns, or hearths.—Not proceeded with. 

738. R. Mosuer, Coleford, “ Trevting steel and ion prepared by the pneu- 
matic proces.” Duted 23th March, 1865, 
Tue esseuce of this invention consists in thoroughly mixing, without the 
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agency and deteriorating effects of the pneumatic blast, melted speigel 
eisen, or other melted alloys, such as alloys of tungsten and iron, or of 
titanium and iron, with melted steel or malleable iron, prepared by the 
pneumatic process from melted pig iron or cast iron, which mixing the 
patentee effects either by the use of two or more pneumatic or decarbonising 
vessels, each containing melted steel or malleable iron made by the pneu- 
matic process to the steel or malleable iron, in one or both of which two 
vessels the melted speigel eisen, or other melted alloy, has been added, the 
contents of one vessel being poured into the other vessel, so as to intimately 
mix and make the whole of uniform composition. Or, by the use of one 
working pneumatic vessel, or of two or more working pneumatic vessels, 
in which the steel or malleable iron to be operated upon has been produced 
by decarbonising metal pig or cast iron by the pneumatic process, and 
another or suppl tary f tic vessel or pneumatic ladle, which, 
previous to use, has been intensely heated, by having had pig or cast iron 
decarbonised in it by the pneumatic process, the melted speigel eisen, or 











667. W. Woop, Monkhill, Yorkshire, ‘‘ Manufacture and or ion of 
pomfret or liquorice cakes, rolls, sticks, and pipes, &c.”—Dated 11th March, 


Pomfret or liquorice cakes, rolls, sticks, and pipes have hitherto been 
made black, except very rarely, when a few have been made of a whitish 
or light colour by scraping the bark or rind from the liquorice root, and, 
mixing white sugar and gum with theextract. Now theobj f the first part of 
these improvements is to make pomfret or liquorice cakes, rolls, sticks and 
pipes coloured, and of various colours, instead of making them black. The 
patentee effects this by the following hods :—By tedly working, 
rolling, and drawing out the boiled liquorice paste or mixture when in a 
nearly cold and stiff state the colour becomes lighter, and this effect is 
increased by altering the usual ingredients of the mixture. If the flour 
ordinarily used be omitted, and an additional quantity of sugar used in lieu 
of it, the colour becomes very much lighter. By manipulating the paste 
as before described, boiled sugar, if repeatedly pulled when nearly cold and 

b quite white, and so, even when black extract of liquorice 











other melted alloy, with which the steel or iron in the working p 
vessel or vessels is to be mixed, being introduced into the heated meumatic 
ladle, and the melted steel or malleable iron in the working pneu- 
matic vessel or vessels being poured into the pneumatic ladle, and thereby 
intimately mixed with the melted speigel eisen, or other melted alloy, con- 
tained in the said pneumatic ladle, Or the whole of the melted _— 
eisen, or other melted alloy, may, after the blast has been withdrawn, 
introduced into one of the said working vessels, or may be divided among 
two or among several such vessels, each containing melted steel or mal- 
leable iron prepared from pig or cast iron by the pneumatic process, and 
the contents of the one pneumatic working vessel, or of the’several pneumatic 
working vessels, may then be poured into the intensely heated pneumatic 
ladle, whereby the melted steel or malleable iron and the melted speigel 
eisen or other melted alloy will, by the commotion of their particles, 
become thoroughly and uniformly mixed without the oxidysing and inju- 
rious effect produced when a blast of air is employed to effect a mixture of 
the before mentioned melted substances, 





Ciass 9,—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, §c. 


768. H. Coox, Sunderland-terrace, Westbourne Park, Middlesex, ‘‘Apparatus 
Sor transmitting electric currents and signals for telegraphic purposes.” — 
Partly a communication.— Dated 24th March, 1863. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


644. W. E. Newron, Chancery-lane, London, “ Construction of metal casks."— 
A communication.—Dated 6th March, 1863. 

This invention consists in the manufacture of such casks of sheet iron, 
and of cylindrical form, having their external convex surfaces formed with 
circumferential corrugations, extending in a continuous series from one 
chine thereof to the other, in such a manner that the salient corrugations o; 
one cask, shall fit the reentering corrugations of another of the sam 
yattern arranged side by side with and close to it, so that a rank or tier 
of such casks shall interlock firmly with each other, and pack closely 
together, and so facilitate their stowage on board ship or elsewhere. The 
invention further consists in the insertion within a cask having its exterior 
formed of sheet metal, ¢ rrugated as above specified, of a plain internal or 
lining cyl nder made to fit snugly and tightly to the internal cylinder, and 
secured thereto at the chine. Also in the manufacture of a cask of sheet 
n.e'al with its heads sufficiently concave externally and convex internally 
to prevent them from being bent outward by the internal pressure of the 
fluid that may be contained therein, and with flanges bent at nearly right 
ang'es to their respective surfaces, and so shaped as to be readily fitted and 
rivet'ed or otherwise secured to the chines or the cask. The invention 
further consi-ts in the construction of the head of a sheet metal cask of the 
tlang «| concave convex form above specified, of a diameter larger than the 
interior of the chine of the cask, and in combination with this a groove or 
corrugation is made in the chine, so that when the head is sprung into the 
cask, it shall find a firm shoulder, and make a closer joint when any pres- 
sure is brought against its motion. Another improvement consists in 
strengthening the chines of sheet metal casks by shrinking metal hoops 
upon their exteriors, such hoops by being rivetted through the chines also 
aiding to secure the heads in their place. Another improvement consists in 
the use of adouble hoop so constructed and applied as to lap over the 
chine of a sheet metal cask, and surround the exterior of the chine as well as 
to line the flange ofthe head. These metal hoops are rivetted through the 
chine and flange, thus serving both to strengthen the chine and to aid in 
securing the head. The construction of the bung hole constitutes the next 
improvements as applied to a cylindrical corrugated cask with inside and 
outside supporting rings or checks fitted to the corrugations of the body of 
the cask, and attached together by bolts or otherwise. The bung of the 
cylindrical sheet metal cask having its bung hole in its peripherical surface 
is so constructed that it will be somewhat depressed beneath the outside 
supporting ring or checks surrounding the hole, and be thereby protected 
by such ring or checks when the cask is rolled over an even surface. 








616 KR. Musnet, Coleford, Gloucester, *‘ Manufacture or treatment of cast 
iron.”— Dated 9th March, 1863. 

The essence of this invention consists in mixing and combining with | 
melted pig or castiron, which it is intended to form into castinys, a quantity | 
of melted steel, semi-steel, or maleable irou, which said melted steel, semi- 
8 cl, or maleable iron has been obtained by refining or decarbonising melted 
pig or cast iron by the pneumatic process, or melted steel, semi-.teel, or 
melted malleable iron prepared by processes other than the pneumatic, in 
ord r by this admixture and combination to strengthen and improve the 
quality of the said pig iron or cast iron. 

657. W. E. Newton, Chancery-lane, London, “ Construction or laying of 
wooden floors." —A communication. Dated 9th March, 1863. . 

This invention relates to that description of floor in which pieces of 
wood of suitable shape, colours, or dimensions are arranged as a flooring in | 
any convenient manner to produce a kind of pattern or design. The inven- 
tion consists of a cheap and novel mode of securing the pieces of wood. In 
carrying out the invention the ground in which the floor is to be laid must 
be well rammed down and made quite flat. Laths or battens are then laid 
thereon at suitable dist apart, ding to the cir a of the 
case, the laths or battens being of course laid transversely to the direction 
in which the flooring boards are to be placed. The ground with the laths 
or battens thereon is then covered with a layer of hot bitumen, asphalte, or 
other suitable mastic or preparation, and then the pieces of wood which are 
to form the flooring are placed thereon with their edges well fitted together. 
In order to cause the pieces of the wood to be held securely they should be 
grooved on their undersides, so that the suftened bitumen or asphalte may 
enter therein, and hold them down firmly from behind. 

661. F. Cooke, Denton, Lancashire, ** Hats or coverings for the head.”—Dated 
1h March, 1863. 

This invention relates to the manufacture of such hats or coverings for the 
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st , 
is used, alters with the above named treatment the colour of the whole 
mass to a pale brownish colour. If a light coloured extract of liquorice be 
used, the colour of the paste will be much lighter ; it is also desirable to use 
white refined sugar and gum. When preparing this article the patentee by 
— uses the heated table and rollers described in the specification of 
is patent (No. 356), of the 7 1862, together with the subsequent reducing 
and drawing out rollers and cake making roller machinery that is described 
therein. He produces a good light coloured liquorice paste or mixture 
from one part of a suitable extract of liquorice, two parts of white loaf 
sugar, and one part of good gum arabic, mixed with water. He omits the 
whole of the flour. ‘The mixture is, after it has been sufficiently heated, 
blended, and evaporated to a suitabl istency, made more or less light 
coloured in proportion as it is more or less pulled, drawn out, or manipu- 
lated when in a stiff and nearly cold state. If it should be desired to further 
alter the colour he adds suitable innoxious colouring matter. The improve- 
ments also consist in combining black, whitish, or coloured paste with one 
another, and with other suitable confectionary material, which he effects in 
various modes. 


670. J. WEeRGE, Oxford-street, London, “‘ Apparatus for indicating any regu- 
lated maximum or minimum degree of temperature.” —A communication, 
—Dated 11th March, 1863. 

This invention relates to a peculiar construction and arrangement of 

pparatus in ¢ tion with an alarm for indicating any regulated or given 
maximum or minimum degree of temperature, and consists in the employ- 
ment of acompound metallic strip fixed at one end to a connecting piece in 
¢ mmunication with one of the poles of a galvanic battery, while its oppo- 
site end is free to move to or fro by the action of heat or cold upon the two 
metals posing the pound strip, as well understood. In binati 

with this strip there is an adjustable indicator or pointer turning upon a 

fixed centre, and ble of being adjusted to any degree of heat or cold 

upon a properly divided thermometrical scale. This indicator is in commu- 
nication with an electric alarm, and through it with the opposite pole of 
the battery. So long as the end of the compound metallic strip remains 
out of contact with the indicator, no alarm will be given, but as soon as an 
undue el ion of the temperat takes place, the strip will be deflected, 
and will come in contact with the indicator, whereupon the electric circuit 
being established the alarm bell will commence to ring, and will continue 
to ring until the original temperature is restored again. By the combina- 
tion of the index arm scale and metallic strip with a battery alarm appa- 
ratus and key board, notice can be given of any variation of temperature 
beyond the regulated limits taking place at any number of points more or 
lesa distant, and an indication given of the particular point where such 
variation has taken place. In indicating au excess of cold, the strip will 
require to be placed on the opposite side of the indicator to that on which 
it 1s placed when intended for indicating an excess of heat. By employing 

a double index, the instrument may be employed for giving an alarm in 

case of either an increase or diminution of temperature above or below 

certain limits capable of regulation at pleasure. 

676. L. Dessens, Paris, “ An improved bath.”—Dated 12th March, 1863. 

This invention consists of two iron or wood frames fastened to each other 
by vertical uprights. The bottum and sides are supplied with nets of 
canvass or pieces of cloth, metallic grates, or wire gauze, in order to allow 
the water to enter into the bath. When the bather is seated in the bath, 
his whole body is immersed in the water in the ordinary bathing posture. 
The bath is prevented from sinking by means either of an india-rubber 
girdle inflated with air or by the application of cork or other suitable 
buoyant substance. The bather, by turning a crank, imparts a rotatory 
motion to a screw placed at the head of the bath and by pressing with his 
feet on paddles or treddles placed at the ends of a cross bar fixed to a case, 
he is enabled to impart to the screw circular and horizontal motion, and 
thus direct the bath either to the left or tu the right, or in a straight line, 
serving also the purpose of a rudder, according to the direction desired to 
be taken by the bather.—Not proceeded with. 

681. J. Harris, J. Burier, Pontypool, and J. H. Fraser, Llanrrechva 

‘pper, Me thshire, ‘* Machinery for rolling armour plates, bridge 
plates, &c.”—Dated 13th March, 1803. 

These improvements consist in constructing and arranging rolls in the 
manner hereivafter explained, whereby lateral pressure is applied to plates 
and bars of iron during the rolling process, and the plates or bars are fed to 
orconducted from the rolls in a simple and expeditious manner. Plates 
and bars of iron rolled by this improved mackinery are of uniform or nearly 
uniform density throughout. The patentees make the upper roll of the 
pair of rolls somewhat shorter than the lower roll, so that the lower roll 

rojects at either end beyond the ends of the upper roll. A _ retess is made 
in cach of the standards carrying the rolls, the said recesses being at about 

the level of the acting surfaces of the rolls. In each of the said recesses a 

rotating circular collar is placed, the said collars rotating on vertical axes. 























| The lower face of exch rotating collar rests on the cylindrical surface of the 


lower roll, and the cylindrical surfaces of the rotating collars bear against 
the ends of the upper roll. When a plate of iron is passed through the 
rolls, the edge of the plate is prevented from spreading laterally by the 
rotating collars, and the edges of the plate are subjected to the same 
pressure, or nearly the same pressure, as the other parts of the plate, and 
great uniformity and excellence of quality is obtained in the rolled plate. 
‘The upper roll can be raised or lowered without interfering with the 
rotating collars and lower roll. To roll plates or bars of any required 
width, it is only necessary to employ an upper roll having a length equal to 
the width of the plates to be rolled, the rotating collars being adjusted so 
as to bear against the ends of the upper roll. ‘The lower roli being always 
longer than the upper roll does not require to be changed on changing the 
upper roll. The rotating collars are adjusted by means of screws acting on 
their bearings in the recesses in the standards. They guide the plate or 
bar to and from the rolls by means of rotatory guide rolls provided with 
flanges sliding thereon, so as to accommodate piates or bars of different 
widths. The invention is applicable to the roiling of armour plates, bridge 
plates, boat plates, and other plates and bars of iron. 


682. C. T. and A. Lutwycur, Birmingham, ‘‘ Metallic pens.”"—Dated 18th 
March, 1863. 

This invention consists in making metallic pens from the alloy called 
aluminium bronze, which alloy is composed of copper and aluminium in 
the proportion of about ninety-two and a half parts by weight of copper to 
about seven and a half parts by weight of aluminium. Metallic pens may 

factured from the said alloy by the machinery commonly employed 





head as are made of felt or similar material, and also to the f 8 0! 
that portion of hats called the hat body, which is generally composed of 
woven fabric and varnish, and subsequently covered with plush. The inven- 
tion is designed to produce a sharp angular and well defined edge at the 
junction of the crown with the sides, and consists in the employment and 
use of an india-rubber or other elastic ‘‘ crown core,” formed with an angle 
corresponding to the mould in which the hat is made. This core is fitted 
into the crown of the hat or body when in a pliable state, and pressure is 
applied thereto either by means of water, as at present used in making felt 
hats, or by other convenient means, By the pressure the injia-rubber core 
is caused to expand and press the felt or other material into the angle of 
the exterior mould, and produce an angular junction between the sides and 
crown of the hat, instead of such edge being rounded as hitherto.—Not pro- 
ceeded with, 
662. R. A. Brooman, Fleet-street, London, “ Voltaic belts and bandages,”— 
A communication.—Dated 11th March, 1863. | 

This invention consists in constructing bolts and bandages composed of a 
bi-metallic core, cons sting of plates, strips, or blades of metal one electro-posi- 
tive to the other, such as copper and zincforming a voltaic battery, juxtaposed, 
or placed one against the other, and covered with some fabric or material | 
which will keep them in place, and to which buckles, tapes, or other means 
of fastening are applied to secure them to any desired part of the body. 
The plates, strips, or blades may be of any form, according to the part to 
which they are to be applied. The moisture of the body will suffice to excite 
the bandages to action. In some cases, however, they may be excited by 
vinegar or dilute acid more or less strong. — Not proceeded with. 

664. G. A. Fouron and J. Ciyps, Stepney, London, ** Dry gas meters.”— 
Dated 11th March, 1863. 

The main object of this invention is to adapt dry gas meters to the foot or 
base of the pillars or columns of street lamps ; and the invention consists in 
forming an inlet aperture in the bottom or lower part of the gas chamber, 
and in connecting the supply pipe directly therewith, so that the may 
enter at once into the gas chamber. ‘The inventors form the outlet from the 
top and centre of the meter case.—Not proceeded with, 

666. H. Witson, Watling-street, London, ** Machir for shaping wood." — 
Dated 11th March, 1863. r F sa =e 

This invention consists in constructing machinery (the details of which 
we cannot quote here) whereby wood is shaped, either one piece or several 
pieces at one time, to the form of metal or other suitable hard template or 


guide by means of rotating cutters which act upon the wood in the 
vm me of the grain thereof, whereby a smooth and even surface . 
o ined, 





be 
for the manufacture of steel pens. Pens made of aluminium bronze may 
either have iridium osmium points, such as are ordinarily used for gold 
ns, or the points may be of the same material as the body of the pen. 
ens made of aluminium bronze have the appearance of gold pens, and are 
not corroded by writing ink. They have an elasticity equal to that of steel 
pens, and are much more durable. Although the patentees prefer the use 
of an alloy composed of copper and aluminium in the proportions described, 
et they do not confine themselves thereto, as other metals may be alloyed 
n small quantities with the said aluminium bronze without materially 
affecting its properties, so far as the manufacture of metallic pens is 
concerned. 
683. J. TayLor, Burnley, Lancashire, ‘‘ Fire bars and bearers."—Dated 13th 
March, 1863. 
These improvements in fire-bars consist, First, in constructing fire-bars 


| with a number of taper holes or openings, which holes or openings are 


made horizontally through the strengthening mb or belly of the bar. By 
reason of the holes or openings being made taper, a much greater supply of 
atmospheric air is obtained, which assists the combustion of the gaseous 
products of the fuel. Secondly, in the top or surface of the bars is a wide 
— running longitudinal'y the whole length thereof; these grooves 

ming filled with the fine ashes protect the bars from the heat of the fire, 
and also prevent the adhesion of clinker, thus adding greatly to the 
durability of the said bars. Thirdly, the inventor constructs fire-bars with 
the taper holes or op Z8, as hereinbef described, but instead of the 
longitudinal groove in the surface thereof he constructs them with a 
number of projections cast across and on the surface of each bar, forming 
alternate projections and . These spaces answer and are for a similar 
purpose to the longitudinal groove described in the bar above. The bearers 
or cross rails which support the fire-bars are perforated with a number of 





ing aids the transfer of the typographic impression to be made on the coat- 
ing—the coating completely separates the design from the paper, as hereafter 
stated. The typographic impression is taken in the ordinary manner, but 
in lieu of ordinary printing ink he uses a mordant or strong varnish in which 
it is better, with the view of obtaining more intense colour, where colour 
enters into the design, to incorporate or mix aquantity of the desired colour 
with the mordant or varnish. The form or block is covered or *‘ inked” by 
a roller with the mordant or varnish, and a print, on the coated paper, is 
taken directly after the printing ; or before the ink becomes dry, he powders 
it over with the same colour as that in the mordant by means of a puff, soft 
brush, hare’s foot, or other like article. This operation should be performed 
at every change of colour. When all the colouring matter for the print is 
dry, he cleanses it by a feather, brush, or other like soft article drawn over 
it. When the paper has received all the colours and the gold entering into 
the design, it is as well—though not absolutely necessary—to pass the paper 
through rolls, to give a glaze, and to impart homogeneity to the colours and 
the goid. To transfer the impression to the surface for receiving it, he 
applies, an hour or more before using the impression, both to it and to the 
surface to which it is to be transferred, a liquid, composed of essence of 
turpentine, Venctian turpentine, and colophony, in the proportion of five 
parts of turpentine, one part of Venetian turpentine, and one-half part of 
colophony. He then applies the print to the surface, and uses a roller or 
rubs with the palm of the hand or otherwise to ensure contact of every 
part of the impression. He afterwards wets or moistens the paper, and 
separates or draws off the paper from the impression, when the design alone 
will adhere to the surface to which it has been transferred. For articles 
subjected to firing after the transfer of the design to them, the colours used 
must be mineral, and not vegetable, and should be such as are employed 
by painters on porcelain, china, and saa Instead of paper for carrying the 
design he sometimes uses a textile fabric.—Not proceeded with. 

690. F. Ruprum, Norwich, “ An apparatus for registering.”—Dated 14th 

larch, 1863. 

This apparatus consists of a box or case, one side of which the inventor 
terms the cashier’s side and the other the indicator side or front ; the said 
box or case contains the registering mechanism, which will be covered up, 
but on the cashier’s side there will be glass through which the indicating 
or registering figures will be visible. The mechanism consists of spring 
stops and stop pieces, or mechanism acting on shafts or axles with wheels 
set thereon, and for use in establishments having a number of assistants, 
requiring to register receipts of cash. The apparatus will be divided so that 
some wheeis of mechanism will be appropriated to indicating each of the 
assistants whose receipts are to be registered, others the amount of cash 
received from each of such assistants, and others the total amounts received 
from all the assistants up to a given amount.—Not proceeded with. 

692. J. Pace, Liverpool, “ Taps or valves.”—Dated 14th March, 1863. 

This invention cannot be described without reference to the drawings. 
693. J. W. McCarter, Londonderry, “ Machinery for sawing and cutting 

wood.” — Dated 14th March, 1863. : 

This invention cannot be described without reference to the drawings. 


694. J. Taneye, Birmingham, “ Portablehydraulic punching machines.”— 
Dated 14th March, 1863. 

This invention is carried out as as follows :—The cylinder in which the 
cam works is situated vertically, and is open at the bottom. The cylinderis 
connected with the rest or support which carries the fixed punching tool, by 
means of a strong bracket of'a nearly semi-ircular form. The upper or 
movable punching tool is fixed to the bottom of the ram, and projects from 
the open bottom of the cylinder. The pump is situated vertically or hori- 
zontally at the top of the cylinder, and is fixed in the reservoir containing 
the water or other liquid with which the machine is worked. The said 
reservoir is supported at the upper part of the cylinder. The descent of the 
ram and movable punching tool is effected by working the handle of the 
pump. The ascent is effected in the following manner :—The pump is so- 
constructed that, by moving its handle beyond the point to which it is 
required to be moved in working the pump, the valves of the pump are 
opened, and the liquid may pass from the cylinder through the pump to the 
reservoir. In order to litt the ram, a lever is made to turn on an axis on 
the side of the cylinder. A cam on the said axis engages in a reces: in the 
side of the ram, or witha shoulder on the said ram, and by depressing 
the lever the said cam raises the ram. The form of the cam is such that 
it does not impede the descent of the ram. 


oF Lwerpool, ‘Mariners’ compasses."—Dated 14th Mareh, 
63. 





This invention consists in compensating or adjusting media, or both in 
combination, to render the magnetic needle independent of the local 
attraction of iron or other metals, metaliic ores, or compounds in the ship, 
vessel, or other place where the compass or needle is fixed or used. The 
means by which the patentee proposes to effect the said improvements are : 
—First, by appli of ec ing and adjusting magnets or magnetic 
— upon the compass needle card or cards, or otherwise placed, as may 

found most effective iu practice. Secondly, by the use, if necessary, of a 
movable magnetic ring or rings, attached to the needle card by springs or 
otherwise, so as to be easily removed when it is required. Thirdly, by the 
use of a series or number of magnets placed on or in a flat or curved surface, 
with or without rims or bands of soft iron, stationary or revolviag, above, 
below, or horizontal with the middle card or cards, or both above and below 
them. Fourthly, by the application of electricity or galvanism in con- 
junction with a part or the wnole of the aforesaid appliances. Fifthly, by 
the use of one or more of the magnetic needle cards, and one or more of the 
appliances of those explained above, placed one above the other, revolving 
in union or independent of one another on the same or one distinct pivots, 
or one or more of them stationary and another or others revolving, or any 
one or more of these used in conjunction with a simple magnetic com- 
pass card, as commonly used, only revolving on distinct pivots while a part 
may bestationary. Sixthly, by the use of aluminium metal for the needle 
cards or india-rubber composition commonly called ebonite for the cards, 
rims, bowls, hoods, boxes, barnacles, and gimbais, and other parts of the 

I ad appli , or an admixture of steel filings or cuttings in the 
india-rubber composition for some of these, or the whole of the said parts 
above referred to. Seventhly, by the use of hollow iron spheres or 
pheroids to r a part or the whole of the apparatus. Eighthly, by 
the application of a spring pivot or point on which the magnetic compass 
card revolves, and springs to an outward or secon! gimbal to the bowl. 
Ninthly, by the application of the said invention to electro-maguetic instru- 
ments. 
706. T. Poweu, Prince’s-terrace, Regent's Park, London, “ Chopping block."— 
Dated 16th March, 1863, 

In one modification of his invention the lower part or stem of the block 
is composed of a hollow cylin er or pedestal of cast iron open work, and 
having projections in the interior towards the top, so as to receive and 
support a siab of wood about 6in. thick, more or less. Castors may be 
affixed to the lower part of the pedestal for convenience of removal. 
Althoogh ordinary cast iron may be used for the stem or pedestal of this 
improved chopping block, yet the patentee prefers the use of malleable 
cast iron, as more suitable and less hable to fracture from the blows of the 
chopper. The whole construction may be of a circular, oblong, rectangular, 
or other convenient shape, and forms a light ornamental chuppiag block, 
much more convenient and economical than, and answering all t'ze purposes 
of, the heavy unsightly solid wooden block now in use. 


708. W. E. Newton, Chancery-lane, Loudon, ** Manufacture af iron and 
steel." —A communication.— Dated 16th March, 1-63. 
This invention relates to an improved manufacture of irom and steel, the 
essential characteristic feature of the process being the compiction of the 
facture by the liquefaction of the metallic product, whether of iron ox 
steel, or iron more or less steely. 
712. W. H. ATKINSON, Cavendish Club, Regent's-strect, London, “ Studs.”-— 
Dated 17th March, 1863. 

This iavention consists of certain improvements in the construetion of 
studs or fastenings, the object of which is that sueh studs or fastenings 
shall be adaptable to eyelet holes, instead of to the ordinary button holes, 
and also that the studs shall be applied and fastened to the garment without 
any derangement or creasing being caused thereto by the application of 
such stud or fastening. 

713. W. E. Gepgt, Wellington-street, Strand, London, “ Framing pictures 
looking glass s, dc." —A communication.— Dated 17th March, 1863. 

This invention cannot be described without reference to the drawings. 

714, W. H. Emerr, St. George's-terrace, South Kensington, ‘‘ Facilitating ani’ 
combining the art of writing with engracing together on stone.” —Datew 
17th March, 1863. 

In carrying out this invention the lithographic stone is prepared by first 
graining, as for chalk drawing ; the surface of the stone is then polished, 
after which the stone is pumiced, taking care to keep the surface free 
from dust. The face of the stune is then covered over evenly with strong 
gum, allowing it to remain for some few hours, say from six to ten hours. 
When the tracing of the work to be drawn is completed, the gum is removed 
from the stone by washing almost the whole from the surface with a clean 
sponge. The stone should be now fitted in a lithographic press, and the 
surface damped with a little water, leaving no water on the stone more than 

















taper holes or openings for facilitating the admission of pheric air to 

the bars and fire.—Not proceeded with. 

684. J. B. M. A. Bourrsirr, Paris, ‘‘ Transferring by the means of typo- 
graphy colours and metals on surfaces in general.”—Dated 13th March, 
1863. 


In performing this invention, the inventor takes Paper, sized, unsized, or 
half-sized, and it over with one or more coats of such preparation as 
that next described, or its equivalent :—Gum arabic dissolved in 
water, tapioca, sago, starch, or other fecula mixed in hot water, or boiled in 
=e et as ae — jon ae 
so long as similar ing, adhering, agglutinant properties are 

After the coating it is better to “satin” the paper, Th? satin- 





'y for securing a good copy of the tracing. The tracing is then 
placed on stone reversed, as is usual for a transfer in lithography, and 
pulled quickly through the ; the impression will be found much firmer 
if pulled twice without lifting up the tympan, and the impression will 
then be transferred on to the stone, and quite fit for the engraving and ink 
work, The tracing must be made by using ivory black mixed with a little 
water of about the consistency of lithographic ink, and a lithographic crow 
uill, or any pen that will produce a good firm line, should be used, as the 
ess of the one | insures the better quality of work when transferred 
from tracing paper. In commencing the drawing and writing, the thick 
lines of the latter are to be extended first, then the thick or shadow lines 
of drawing. The work thus described must now be etched very slightly 
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to etch away the tracing that up to the present is not drawn. When the 
stone is quite dry, it should be slightly covered with a little red or black 
chalk, usually employed for showing the fine engraved lines on stone ; the 
fine lines of writing and drawing can then be engraved with an ordinary 
stone engraver’s point, or a diamond if necessary. When all the work is 
finished, the surface of the stone should be covered with a coat of sweet oil, 
which should remain on the stone from five to ten minutes, and then 
removed with a clean sponge. The work is to be rolled up distinctly by a 
good soft roller. Those generally used for producing stone engraving will 
be found suitable for the purposes of this invention. The work thus 
executed is fit for making retransfers to stone, zinc, or otherwise printing 
from original. 


731. W. Lorsere, Wyld’s-rents, Bermondsey, “‘ Treatment of rags, and ob- 
taining valuable chemical products from the animal Jibre therein.” —Dated 
18th March, 1863. 

These improvements relate to the treatment of, First, mixed fabrics con- 
taining vegetable fibre and animal fibre, known in the trade as linseys, 
stuffs, bodies, challies, and the like; and, Secondly, printed cotton goods, 
known as chintzes, furnitures, prints, and the like ; and have for their 
object the separation or recovery, the ing and bleaching of the vege- 
table fibre, and obtaining valuable ical products from the animal 
fibre. For the purpose of separating the vegetable from the animal fibre 
he steeps the goods in a solution of caustic alkali, soda, or potash, which 
disintegrates or dissolves out the animal fibre, such as wool, silk, hair, 
without sensibly attacking the vegetable fibre. This solution also decom- 
poses or breaks up some of the colours or dyes, and removes most of the 
dirt, grease, or other impurities contained in the rags. The selection of 
alkali depends upon the uses for which the wool liquor, or solution of wool, 
is to be employed: and the strength of the alkaline liquor is, of course, 
varied according to the quality of the goods operated upon. The action 
takes place in the cold, but heat accelerates it. After this process the 
goods are subjected to — pressure, in order to force out the disinte- 
grated wool, together with the alkaline liquor retained in them, and are 
then thoroughly washed in plenty of water, after which they are immersed 
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with a little weak diluted nitric acid and gum water, care being taken not | the other disc with its pipe or pipes attached, communicates with the water 


or other fluid to be actuated upon by an orifice at some distance from its 
centre. This orifice may be either a ring of holes, slits, or openings of ed 
similar kind. When steam or other actuating fluid is admitted thro 
the orifice in the centre of the former disc, it impinges against the solid 
centre of the latter disc, «nd radiates in a thin sheet between the two 
t ds their ci f This motion causes the fluid now acted upon 
to be drawn or forced through the ring of holes, slits, or other openings, 
and carried along with the actuating fluid for the purpose of being injected 
or ejected.— Not proceeded with. 

745. 2. a T. A. Nigip, Dukinfield, “ Core barrels.” —!Dated 20th March, 








This invention relates to core barrels for casting pipes, columns, cylinders, 
or other articles of cast iron or other metals. The core barrel may be made 
of any desired number of segments or curved plates joined together by hinges 
and at the ends and middle of each segment there is a curved projection or 
lug. Through the interior of the barrrel there is a shaft having fixed to it 
a number of cams corresponding with and working in juxtaposition with 
the lugs or projections on the segments. When the shaft is turned until the 
largest radius of each cam is in contact with its corresponding lug, the core 
barrel is expanded to its largest diameter, but when the shaft is turned, so 
that the cams are between the curved Fay mt or lugs, the barrel is 
allowed to collapse. At each end of the barrel there es plate which 
covers the cams, through which plate and one or more of the lugs a pin is 
inserted for the purpose of maintaining the barrel in its expanded condition. 
749. G. Cotes, Gresham-street West, London, and J. A. Jaqurs and J. A. 

FANSHAWB, Tottenham, ** Apparatus for washing and wringing.” —Dated 
20th March, 1863. 
This invention relates to that class of machines in which the clothes are 
between rollers for the purpose of squeezing or forcing out the water 
that the clothes or fabrics take up from the vessel to which the ing, 
squeezing, or wringing apparatus may dapted. The i ts 
consists, First, in a novel mode of constructing the squoezing rollers. 
Secondly, to an improved mode of mounting them, The first improvement 
consists in making one or both of the squeezing rollers cellular, and of some 
itable elastic material. The cells of the rollers will therefore take up a 








in an acid bath, containing from 1 to 5 per cent. of acid, g ly sul- 
phuric, where they must remain for a longer or a shorter period until the 
decomposition of the more refractory colours is complete. They are again 
washed, and ultimately submitted to the action of one or more of the well- 
known bleaching agents, such as chloride of lime, chloride of soda or potash, 
sulphurous acid, when they will come out white and clean. The spent 
liquor from the first process, containing the wool and other animal 
matters in solution, and being, therefore, very rich in nitrogen, he employs 
for the manufacture of manure, ia, or cy ds.— Not 
proceeded with. 


735. E. Lever, Manchester, ‘‘ Coating and preservation of canvas and other 
materials, to make them waterproof and non-inflammable."—Dated 19th 


March, 1863. 

This consists of a I or Pp of about four parts quick- 
lime, three parts glue, three parts whiting, three gum arabic, one part 
Epsom salts, and four parts alum, dissolved in a sufficient quantity of water 
to make it of a proper consistency for the purpose required, or the material 
to be operated upon. 

788. J. SAUNDERS and J. Piper, Kidderminster, “ Apparatus employed in 
the manufacture of tin and lerne plat-s.”— Dated 19th March, 1863. 

For the purposes of this invention, in order with more advantage to carry 
on that part of the process where tin or terne plates are used to pass 
through heated grease, to equalise and to remove the excess of the coating, 
apparatus is employed arranged and combined in the following manner :— 
A pair of rollers is placed and revolve in a shallow trough or vessel, and 
they are mounted in bearings which are carried by levers which are pressed 
together by springs, so as to produce the desired pressure or nip to the 
rollers. The grease is retained in this trough or vessel to any desired 
height by means of an overflow pipe, the delivery end of which may be 
raised or lowered to any required point. There is also a separate 
trough at one end, in which the necks of the rollers, their axes, and clutch- 
boxes revolve, from which, also, there is an overflow pipe. The axes which 
give motion to the rollers are driven by friction surfaces, which are pressed 
together by a weighted lever. Below the trough in which the rollers 
revolve, and in connection therewith, there is a descending trunk, the lower 
end of which descends to the bottom of another trough, into which the tin 
or terne metal removed from the plates descends, and from it such metal is 
removed. There are openings at the lower end of the trunk, through which 
such metal flows into the receiving trough below, while the melted metal in 
the lower trough supports the grease iu the trunk, and in the upper trough 
or vessel, The coated platesare placed in succession into a portion of the 
upper trough or vessel, which is divided off by a partition, and each plate as 
it is introduced descends into the trunk till its lower edge rests on a lifting 
bar or cradie therein, and such plate is then caused to assume a vertical 
position in the cradle by fingers, which are mounted on an axis above. 
These fingers give way as the plate d ds, in an inclined position, into 
the trunk, and then te fingers, by pressing against the plate, cause it to 
assume a vertical position in the cradle, which is below the nip of the rollers. 
The lifting bar or cradle is then raised by a lever handle, which brings the 
upper edge of the plate to the nip of the rollers, so that, by the revolution 
of the rollers, the piate is raised out of the grease, which is kept heated by 
any suitable means. 

740. C. WessteR New Bradford, and W. Forair, Nottingham, *‘ Apparatus 
Jor the purpose of clearing out the interior of foul chimneys when on fire 
or other wise.”—Dated 19th March, 1863. 

This apparatus consists of a series of steel or other hard malleable metal 
strips or material by preference about one-eighth of an inch thick, and 
three-quarters of an inch broad, and divided into eight or other suitable 
number of equal parts about eight inches long, more or less, according to 
the size of the apparatus required. These parts are formed into semi or 
half circles upon edge, with saw teeth cut thereon, and attached to or 
mounted upon a steel spindle or rod of metal, by preference about half an 
inch in diameter, and about twelve i:.ches long, having joints near each end 
to which the parts previously described are attached, part at one end and 
part at the other, so that the unjointed ends of the strips meet and over 
shoot each other, and although coupled together they are quite at liberty 
to expand by means of self acting springs, which cause the apparatus when at 
liberty to do so to expand into a globular shape, but when compressed they 
contract into a smaller compass, and thereby the apparatus adapts itself to 
the interior form of the chimney or flue, or any inequalities thereof. The 
apparatus is worked by means of a series of rods made of steel or other hard 
material screwed to the apparatus, and in succession to one another, by 
which it is moved up and down the chimney or flue, and if the same is on 
fire a lever handle is employed to work the apparatus to and fro in the flue 
by which great power can be im, arted thereto, aud at the same time permit 
the operator to stand at a safe distance from the burning material as it is 
discharged from the flue. 

741. G. H. Smuru, Ipswich, “ Sewing machines.”— Dated 19th March, 1863. 

This invention relates to the means of producing the feed motions of 
certain sewing machines, known by the name of double or back action 
machines, and consists in the combination of a lever working on an universal 
jointed or double action fulcrum, and actuated by a double tappet, on whieh 
lever is suspended from or near the end thereof a feeder, with an universal 
or double action joint at the upper part of the feeder, admitting of its being 
moved either forwards or backwards across the arm of the machine, or at 
right angles to such direction of motion. This feeder acts in combination 
with a double guide capable of bemmg moved and set as required to form a 
guide way for the feever in either of its respective motions, and a bevel 
formed on the operating end of the working lever, or on the end of a fixed 
spring, and impelled by the said lever for the purpose of acting on a bevel 
formed on the feeder, in order to produce the required motion of the same 
either in the direction of the length of the arm of the machine, by the one 
bevel sliding over the other, or in the direction across the arm by the pressure 
of ove beveiled piece on the other. By means of this combination the feeder 
is worked through the several motions required for propelling or feeding 
the article to be sewed, either across or up the arm of the machine by the 
agency of one lever, instead of requiring two or more levers, as usual, such 
lever having a fulcrum with an universal or double action joint, and being 
worked by a double tappet on the driving shaft. 

742. W. Reay, jun., Thropton Hill, near Rothbury, Northumberland, 
“ Amalyamating minerals, &c.”—Dated 20th March, 1863. 

This inveution cannot be described without reference te the drawings. 
743. R. Covcuman, Noble-street, London, ‘* Means for supporting or carrying 
« _ lads’ purasols, bags, &c.”—Dated wth March, 1863. 

This invention consists in attaching to a lady’s waistband, belt, or other 
suitable part of a lady’s dress, an instrument so formed as to be suitable for 
receiving and holding the handle of a parasol, bag, or other article or 
appendage. For this purpose a simple form of instrument of this character 
may be constructed of wire, or from stamped metal, bent into such a form 
that one part thereof may pass over and be secured to a lady’s belt or 
waistband, or be otherwise secured to part of the dress. From the front of 
the instrument arms project capable of springing together in order to hold 
and support the handle or other part of a parasol, bag, or other article when 
inserted ,therein, the space between the two arms being secured by means 
of a chain, ring, spring, catch, or otherwise. Instruments of like character 
for this purpose may be formed of cast metal, or of other suitable materials. 
—Not proceeded with. 

744. A. Barcuay and A. Morton, Kilmarnock, N.R., ““ Apparatus for 
injecting and ejecting fluids.”—Dated 20th March, 1863. 

This invention relates to an apparatus whereby the ejection of water or 
other fluid causes the injection of water or other fluid without the interven- 
tion of pumps or other moving machinery. One mode in which this 
invention may be carried out consists in the placing of two flat or curved 
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discs parallel or nearly so, and near to each other, but with a small space 
between. One of these discs, with a pipe or pipes attached, communicates 
with the actuating fluid by an orificethrough the centre of the disc, while 





certain quantity of suds or liquid, and when the elastic rollers are com- 
pressed by —_ the clothes or fabrics between them, the liquid being 
a ble will be forced or squirted through the fabric, and im so doing 
will effectually remove any dirt that may adhere thereto. When the ma- 
chine is to be used for washing alone, two elastic rollers will be sufficient, 
but if the machine is to bea combined ing and wringing machine, then 
an additional smooth elastic uper roller must be employed. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Fintsnep Iron Trave: A Litile less Demand: Prices Firm—Pia 
Inon : Stocks being Sold and Heavy Arrivals—Coat Trane: Good 
Inquiry — Generat Harpware Trapes: — The Month Closing 
well—l'ne FAcTORS AND THE MANUFACTURERS AND THE ADVANCING 
Prices—Waces Gone up: Success of Spademakers' and Nailers— 
ImporTANT OBSERVATIONS ON THE TENDENCY OF Prices AND WAGES 
—CoMMITTAL OF AN [RONFOUNDER FOR RECEIVING TWENTY-NINE TONS 
or SToLen Inon—F atat Borer Exp.osion. 


Tuere is not now so vigorous a demand for finished iron as was 
the case a fortnight and three weeks ago. At the same time 
masters report a continued inquiry for plates and angle bars and 
shects, with hoops; but merchant bars are, as a whole, less actively 
in demand. ‘The orders for the bars, however, indicate a continued 
lowness of stocks on most hands, inasmuch as the delivery of the 
iron is urged forward by buyers. Some of these transactions 
indicate a disposition on the part of consumers to endeavour to 
bring back prices somewhat nearer their former level. But makers 
are confident that this cannot be done; that, indeed, prices may be 
regarded as fixed for a long time to come. Buyers of heavy 
quantities of plates and angles are not indisposed to yield full list 
rates, 

Large deliveries of pigs are now taking place, and heavy stocks 
that have for many months been held by banking firms aud other 
local capitalists are being converted into money, at the same time 
that the pigs of other districts are coming in in never so large con- 
signments. When the stocks that are now leaving the hands of 
their former owners are gone, the supply will not equal the demand, 
if the consumption of finished iron should remain as large as it is at 
the present time. 

The coal trade is without alteration on our last week’s report ; 
the demand is brisk, prices keep up, and no workmen need be out 
of employment. 

In regard to the general hardware trades of this district we may 
remark, that the first month of the last quarter of 1863 closes toler- 
ably well, when it is compared with the first month of the corre- 
sponding quarter a twelvemonth since. Factors’ travellers are near! 
all sending home good sheets from the various counties in England, 
both manufacturing and agricultural. Customers in Scotlaud are 
also showing signs of animation in replenishing their stocks, and 
Ireland is sending over better specifications than since Christmas 
last. ‘The letter orders are satisfactory to a corresponding extent. 
The orders all indicate a lowness of stores, and show that buyers 
still desire to supply themselves with only sufficient goods to enable 
them to meet the present demands of their customers. Although of 
small value singly, these orders, when combined and added to the 
orders on export account, form a list which, being continually 
renewed, enable manufacturers to keep most of their workpeople 
employed full time. 

A better trade is being transacted with Transatlantic America 
than for some time past. Stocks in that country have been allowed 
to run so low, that store-keepers are obliged to replenish them, and 
this they are now doing in great haste. India and China are send- 
ing increasingly valuable orders, and there is a fair demand from 
Australia. There is not a great deal being done with the Continent, 
but whatthere is shows a slowly increasing appreciation of the value 
of British hardwares. As arule,the Russian and Canadian trades 
are closed for the season, but some late orders are stil! being finished 
up. South America is still in a depressed condition, and is likely to 
keep so as long as Mexican affairs remain a verata questio, There 
is still but little doing with the West India Islands. 

The metal trades are in a prosperous state, and the rolling mills 
are recovering their activity, owing to the growing demand for the 
material they turn out. The iron and brass founders are fully 
employed as a rule, the hollowware makers are doing a steady trade 
and some of the makers of tin plate goods, and seasonable 
japanned ware are thoroughly busy. The tube, gas-fitting, chan- 
delier, and lamp makers are all tolerably busy, and the electro- 
platers are fairly employed. The edge tool makers are doing well, 
and the railway bolt and spike firms are brisk upon orders given 
out before the last advance in iron ; but in this le, as also in the 
cut wrought nail and similar branches, there is now a perceptible 
slackening in the demand. The gun and military arm trade has not 
renewed, and some of the unthrifty artisans in these departments 
in Birmingham are suffering from penury. 

Amongst all the hardware factors the complaints are very loud 
that iron has been put up so rapidly, and they are fighting hard with 
the manufacturers of hardware goods to keep down the rise as much 
as possible. Large quantities of goods, in which iron is principally 
used, are leaving factors’ warehouses ou which no profit has been 
obtained, from the fact that the orders were accepted before the 
advances were declared, but which orders the factors could not get 
executed without giving the manufacturers a rise upon the rates 
previously determined upon. The extent of the rise to be given by 
the one and accepted by the other is strongly contested on either side 
in every negociation. Factors also are, as a rule, declining to give 
the full rise demanded by the lock makers; but in the majority of 
transactions they are compelled to yield to makers’ terms. Scarcely 
anyone, however, is ordering for stock, and in such articles as cut 
nails, where the advance in iron has necessitated prices to go up 
20 per cent, and in spikes and similar goods, the barest necessities 
only are being supplied by customers. 

On Tuesday the spade and shovel-makers, who have on notice 
for a rise of 10 per cent. in their wages, commenced work, “ as ” (the 
men advertise) “some of our employers have offered the advance.” 


The strike which has been going on for some time in the districts 
of Coseley, Coppice, Lower and Upper Gornal, and neighbourhood, 
among the many makers of the several descriptions of nails coming 
under the trade designation of “hundred” and “ thousand,” the 
former being nails, the length of which is under 3}in., and the latter 
all above that size, is now at an end, sofar as the “ thousand ” nailers 
are concerned. The“ th d” nailmakers have been striking for an 
advance of 10 per cent., which would bring about.again the scale of 
wages forthat description settled by the trade in 1857, which is termed 
the “list price.” The ters have ted to give them the extra 
2s. for every 18s. earned according to the late payments, so that 
the men will be paid what they call “twenty shillings to the pound 
for their labour” on the next day that they receive wages, which 
will be to-morrow (Saturday). All the men, women, and children 
of the “thousand” work, having obtained their bundles of rod iron 
on Tuesday, from their employers, began to work. This concession 
of the masters does not affect the spike nailers, who are still out; 
and it is asserted that it may be some time before the question of 
their demands of a rise on present prices of 6d. per cent. on “hun- 
dred” nails be to Shin. is settled. 

We may add here that to-morrow the puddlers in North Wales 
will commence to work at 6s, 2d. a ton, instead of 5s. 7d., as for some 
time previously. 

“The various branches of the hardware trades of Birmingham 
and South Staffordshire (writes a well-informed correspondent 
of the pen Post) are just emerging from a most severe 
and trying ordeal. Had any one foretold the calamitous events 
which have followed in such rapid succession, the Morrill 
Tariff Bill, and which have deprived our local industry of one 
of its principal customers; or had that mighty American Revo- 
lution which has made the world mute with wonder, burst suddenly 
upon us in all its vast —— and alarming consequences, the 
manufacturers of this district would have been ready to yield them- 
selves up to despair. As it was, however, the gradual devolopment 
of the crisis somewhat nerved us for the disaster, and we soon 
learnt to estimate the events of the three momentous years which 
have just closed over us in that matter-of-fact way which is so con- 
sistent with the practical spirit of the age. At the outbreak of the 
war this district was directly and indirectly dependent upon America 
for at least one-third of the demand for its hardware productions. 
The results of this abrupt closing of so important a market have 
been painfully apparent, and we need only refer to the local trade 
reports which have appeared from time to time in these columns 
for evidence of the Uifficulties which have surrounded the em- 

loyers, and the distresses which have fallen upon the employed. 
yy a providential coincidence, however, the closing of the 
American market was simultaneous with the opening of two 
important fields of commercial enterprise. Just as the storm 
was gathering across the Atlantic, Canning was in India developing 
the resources of that vast empire under the new mode of govern- 
ment, and Cobden was in Paris negociating the French treaty. 
The depression of the past three vears has not been wholly profitless 
to the manufacturers of South Staffordshire, inasmuch as it has 
excited their energies in the adaptation of their various productions 
to the requirements of these new and important markets. Their 
in this direction has exceeded all moderate anticipations. 
Already our local manufactures in their infinite variety have taken 
the fancy of the vast native population of India, and French rivals, 
in the supply of their own country with hardware, have open! 
avowed their jealousy at the competition on the part of English 
manufacturers, whose productions are fast gaining a firm footing 
in France and other continental markets, where, a few years ago, 
the duty amounted to prohibition. The first fruits from these new 
sources of demand have already appeared. Both from India and 
France the orders during the past few months have been somewhat 
extensive, and give promise of a steady increase. This fact, 
coupled with the cheering accounts from the colonies, which 
are thriviug prosperously, and the healthy state of other 
markets, has tended during the past summer to remove 
the long continued despondency, 7 indicating a brisk 
demand he local products throughout the approaching winter. 
As usual, however, when a long season of depression has termi- 
nated, and there are indications of returning prosperity, dissatis- 
faction becomes apparent in the labour market. Commencing in tho 
iron and coal trades, it is slowly extending to the hardware branches 
of local industry. ‘The result, so far as the former trades are con- 
cerned, our readers know, Almost without a moment's notice, 
after having withstood the demand for fourteen weeks, the iron- 
masters yielded to their puddlers, gave them even more than they 
asked, and declared an advance of £2 per ton on iron. The conse- 
uences of this step, as regards the general hardwaro trades of the 
district, are more serious than may at first sight be supposed, The 
hardware manufacturers are doubly affected by the change—in the 
first place, by the advanced price of raw material; and in the next 
place by the contemplated advance in labour, consequent, as in many 
cases it will be, upon the examples set in the iron and coal 
trades. The dilemma in which they are placed resembles 
that of Ulysses. Difficulties rise on either side, On the 
one hand they have to compete with German manufacturers, 
where artizans can be had for sixpence per day, and on the other 
hand they have to remunerate their workmen sufficiently to enable 
them to resist the dazzling temptation which reaches the labour 
market from New York, where it is stated average labourers are 
earning a shilling an hour. However exagerated the latter accounts 
may be, they have proved effectual in drawing great numbers of 
workmen from this district, more especially puddlers and miners, 
and it was doubtless to check this drain that the ironmasters raised 
the rate of wages a second time, ‘They did so, however, when the 
mischief of delay and indecision was accomplished. When the steed 
was stolen, they ran in haste tu lock thedoor. Had they acceded to 
the moderate request of the puddlers in the first instance, and 
declared a moderate advance on iron, the hardware trades 
would not have been eeriously interfered with, and pro- 
bably no one would have complained; but, as it was, pro- 
crastination on their part thinned the number of workmen 
by driving them elsewhere, and now labour is at a premium. 
It is supposed in mapy quarters that the advance on raw 
material will not be maintained until Christmas ; but this doubt will, 
we fear, considerably check the demand for hardware, as exporters 
will withbold their orders to see if these predictions are fulfilled. At 
present, however, it is cheering to state that amid the general 
advance in prices the demand continues brisk. From Wolver- 
hampton, Willenhall, Darlaston, Wednesbury, Bilston, and the 
minor towns of the black country, we have favourable reports, both 
as regards the activity of the various branches of manufacture, and 
the willingness of merchants to accept the necessary advances in 
price. There is one circumstance in favour of the manufacturers, 
and that is, foreign stocks are low, lower in many cases than they 
have been for years, and this fact, together with the general pros- 
perity which prevails, may perhaps render the consequences of the 
advance less serious than we auticipate. We fear, however, that in 
competition with continental rivals, who are favoured with cheap 
labour and comparatively cheap material, our English manufacturers 
will to some extent lose the ground they have so zealously and 
ingeniously laboured to win.” f 

It is well nown that boatmen are encouraged to steal iron by the 
fact that they can easily dispose of it to mavy of the marine store 
dealers, who are very numerous throughout the “Black Country,” 
but it was scarcely thought that a place existed where they could 
dispose of quantities ave ing from nine to twenty tons; yet this 
has proved to be the case. Happily, however, the receiver has been 
detected and punished ; and we may well, therefore, hope that for 
some time the disclosure will induce additional watchfulness on the 
part of the owners of such property, and at the same time caution 
other persons from undertaking the risk of the penal consequences 
to which such conduct exposes them. At the Staffordshire (Juarter 
Sessions yesterday (Thursday) week J. Whitehouse, an ironfounder, 
of Tipton, was convicted of receiving uine tons of pigiron, the property 
of the Birmingham Banking Company, and afterwards of receiving 
twenty tons of pig iron, the property of the British Iron Company. 
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In the first case, the bostmen stule the iron from a wharf, and | man added, in further explanation of the questions put by Mr. 


Whitehouse gave them £8 for it; and in the second, a boatman 
negl cted to deliver a boatload to Messrs. Barrows and Hall, of 
the Bloomfield Works, but to take it to Whitehouse, who 
paid them at about the same rate as that which regulated | 
the nine ton transaction. In each case the fellow took, or | 
alleged that he took, a receipt from the boatman for about 
the market value of the iron. The boatman, in the first | 
case, was sent to prison for three months; and, in the second 
case, the boatman was summarily convicted, and admitted as 
evidence against Whitehouse. It was shown that Whitehouse 
had intimated to certain boatmen that he could take some 
iron, and, although he was defended by two counsel, yet 
they could not save him from the consequences of his dishonesty. 
The chairman (the Earl of Lichfield) in passing sentence upon the 
boatman, said there could be no doubt but that he had been made 
the tool of others, both from the small sum of money he had receiv: d. 
and the whole circumstances surrounding the case. When the second 
ease had been proved against Whitehouse, his lordship sentenced 
him to eighteen months’ imprisonment. 

We have again to report a boiler explosion in South Staffordshire, 
and, singularly enough. at a works tenanted by Mr. Thomas Rose, 
at whose Millfield Works the last very disastrous explosion 
happened. The works at which this last accident occurred 
were Mr. Rose's works at Bradley, near Bilston, They 
are used to make puddled bara only, and have in them ten | 
puddling furnaces. ‘here are two high pressure engines there, one | 
of 18 and the other of about 40-horse power. To drive these there 
are three boilers. two firing and one furnace boiler. The firing | 
boilers lie parallel. No. 1, which exploded, was a cylindrical bviler 
83ft. long, and the other was a British tube 30ft. long. The furnace | 
boiler is also of a tubular shape, and lies horizontally at the foot of 
the other two. At the time of the explosion. No. 2 only had steam 
up, and steam was being got up at No 1, but there is great r-ason to 
conclude, that the stop valve was vot opened. But no 
ene seems to have noticed the steam blowing off at the} 
safety valve. At about four o'clock on Monday afternoon 
when there were very few persons in the works, the boiler burst. 
The force of the explosion lifted the boiler from its seat, and turned } 
it upon the wall near to; the end over the fire-place was rent off, | 
and flying into Messrs. Rollason’s yard, struck the top of the office, | 
knocked it in and caused considera! le damage. The wall for s: veral | 
yards’ length was forced down and a quantity of vitriol bottles piled 
up were broken and the liquid spilt. We were informed that both | 

r. David and Mr. Benjamin Rollason were in the office with a | 
gentleman at the time of the catastrophe, all of them experiencing a | 
providential escape from injury. The brickwork around the boiler | 
was scattered in all directions, many of the bricks falling on the’roofs | 
of houses adjoining, snd in the road where a number of people were 

assing atthe time. It is marvellous that none were killed. Just 
fore the explosion took place the underhands, who had been 
engaged heating the furnace for the night-turn men, had left the 
work, and the night-men not having arrived, but few persons were 
about the works. This providential circumstance explains why 
none were killed and only three persons burt. Had the accident | 
happeued about an hour later or earlier, the loss of life must have 
been great. Of the three persons injured the most serious case is 
that of Samuel Walker, a man who was engaged in driving a horse 
and cart for Richard Thomas, scrapman, of Hallfields. When the 
boiler exploded the poor fellow was with the horse and cart close by, 
and it is perfectly mysterious how he escaped with his life. The 
horse was killed, the cart, which was loaded heavily with scrap iron, 
smasiied and forced through the wall into Messrs. Rollason’s yard, 
while Walker himself was severely scalded and hurt. The steam 
valve, the lever attached, and the weight, were forced from the boiler 
and sent up into the air toa great height; in falling they dropped 
upon the roof of the blacksmith’s shop, and went right through. 
Fortunately, no one was in the shop at the time, the blacksmith 
having just left for the purpose of going to the office. Walker died 
at ten the same night. ‘I'he inquest was opened on Wednesday, but 
was adjourned for a week for a scientific examination. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo.: Mersey Docks and Harbour Board—Orturr Liverroon 
Martens: Wrought Jron Fireproof Shell of a Room: The Screw 
Steamer Royal Standard—Nowmern Marrers: Northumberland 
Central Railway: Mv. Scott Russell not coming to the North—Srate 
or TRADE AT SHeFFIELD—THE Water Surriy or Dewssury, &c. : 
Report by Mr. Bateman, C.E.—Stare or Laxcasume Arrarns— 
Svurro.K Acuricutturan Association: Inspection of Agricultural 
Engines—Duainage or Sarrorp—Mancuester AND THE bia Sure 


Tocommence with Liverpool, we may note that at the last sitting 
of the Mersey Docks and Harbour Board, it was agreed to grant 
permission to the Mersey Steel and Ironworks Company to erect a 
steam crane on the north side of the Harringdou Dock, under the 
supervision of the engineer, and the board to be put to no expense 
either with respect to the erection or removal of the crane, It was 
resolved to accept the tender of Sir W. Armstrong and Co., for 
supplying the hele of the necessary work for opening and closing 
the gates of the 85ft. Morpeth Dock, Birkenhead, by hydraulic | 
power, for the sum of £7,659 Is 6d., inclusive of a system of piping | 
along the quays. The Works Committee recommended that an | 
— from Messrs. C, and H. Grayson and Co. for land for | 
shipbuilding purposes on the west side of the Birkenhead graving 
docks be declined and that the engineer proceed with the ecn- | 
struction of the Morpeth Dock to the extent of the admission of 
ships 400ft. long by #5ft., by removing, by agreement with the rail- | 
way companies, such portion cf their shed as may be necessary for 
that purpore. Mr. Boult said he was surprised at the short way in | 
which the proceedings were moved, for there were two or three | 
things in them requirng a good deal of explanation. He did not | 
understand why the application of Messrs. Grayson for land for 
shipbuilding purposes at Birkenhead should be refused. At present 
those docks were a couple of miles from avy shipbuilder’s yard, and 
what position would a shipbuilder be in who had a vessel to repair | 
and had to convey his tools, plant, and men all that dist: nce? They 
were told last week that a very importaut wall of the newly-erected | 
dock walls had given way, but the board had not been informed to 
what extent. ‘They were now told that some suggestion of the 
engineer had been acted upon, but there was not a word of expla- 
nation to the board or the public as to the actual state of the wall or 
what the expense of repairing the wall was likely to be. With | 
reference to the Morpeth Dock, they were not told what expense the | 
board would be put to by making the arrangement with the railway | 
companies for removing their sheds. ‘The chairman said as to the 
application for land for shipbuilding purposes, that was a misnomer. | 
It was not for shipbuilding purposes at all, but was merely an appli- | 
cation for asmall piece of land to the west of the graving docks on the | 
Birkenhead side, merely for repairing or building yachts. yee ag rte 
that with reference to that piece of land a question had to be decided 
between the board and the Birkenhead Commissioners as to the 
right of road down to the water side at the very point where Messrs, 
Grayson applied for it. With respect to the wall which had given | 
way, there had been no further subsidence. It had gone out of the | 
perpendicular 5in., which was a very small matter, looking at the | 
extent of the wall, and up to the present time no further change 
whatever bad taken place. He then read a report from the engineer 
on the su! ject, stating that the yielding took p!ace on the 12th inst., 
when they were making use for the first time of a large culvert formed | 
in the body of the wall, by running a volume of water through it from 
the Great Float, for the purpose of scouring away the bank of sand 
and rubbish accumulated outside, No further change had taken place. 
What had occurred would cause some extra expense in the re- 
adjustment of the landing-stage, which had been previously fitted in | 
its place; and the subsi showed the extraordinary power and 
the risk involyed in extensive sluicing operations. The chair- 








Bult, that they did not propose, in order to make the Morpeth 
Dock so that vessels could go into it, to take the entire shed away 
from the railway companies, but it was necessary that they should 
take away a very small portion of the south end of the sted, which 
they hoped to do without any serious cost. Indeed, he should not 
recomme:d any great expenditure for it, but he thought the railway 
companies would meet the board liberally on the subject. After some 
further discussion, no opposition was offered to the adoption of the 
committee's proposals. Mr. Forwood, pursuant to notice, moved 
that a return be made of the amount received for dock dues on ton- 
nage and merchandise to and from the Confederate States of America 
in 1861. According to a rough estimate which had been furnished 
to him, there had been a loss of 29 per cent. of the total receipts of 
the board, If it was a fact that they had lost 29 per cent. of their 
trade in one direction, and that trade in other directions had 
increased to such an extent that the amount received from dues 
was as great as in 1860, and if they did not think the trade with 
America entirely lost, he thought it would open their eyes as to the 
amount of dock extension which was necessary to provide for the 
future. The chairman suggested that Mr. Forwood should substi- 
tute for the words “the Confederate States” the names of the 
States. Mr. Forwood complied with the suggestion, and the motion 
was then agreed’to. A letter was read from Mr. Squarey, secretary 
to the Steamship Owners’ Association, enclosing copies of resolutions 
adopted at a special meeting of that association, to the effect that the 
dock accommodation allotted to the steam trade at Liverpool was, and 
had fora long time been, totally inadequate to the requirements of that 
trade, even in its past and present state; that the steam trade to this 
port was rapidly increasing; that to prevent important branches of 
the trade being altogether abandoned or prejudiced, by beiug driven 
to other ports, it was absolutely necessary that measures be forthwith 
taken to provide Liverpool with increased accommodation for the 
steam trade; and that, in the opinion of the association, it was the duty 
of the board, not only to maintain the interest of the dock trust and 
of the port of Liverpool, but also, in a national point of view, forth- 
with to promote a well-considered scheme for further accommodation 
to the steam trade. ‘T’be association pledged itself to confirm before 
a Parliamentary Committee these statements, reserving, however, 
the right, in case of need, of bringing before such committee the 





matters in respect of which the association believed the steam trade 


had just cause of complaint ; and they requested that they might be 
informed at the earliest possible period whether it was the inten- 
tion of the board to apply to Parliament in the next session for such 
powers as may be required for providing the necessary accommoda- 
tion. The letter was referred, after some discussion, to the special 
committee on the duck works, 

As regards other Liverpool matters, we may note that Messrs. 
Milner, famous for their fire-resisting safes, have completed a fire- 
proof wrought iron shell of a room 10ft. square by 6ft. in height 
This is intended asa lining to a strong room or bank safe in which 
other safes may be deposited, thus rendering security doubly secure. 
The iron room referred to is very strongly constructed, and so 
ingeniously put together as almost to defy any attempt at invasion, 
while it is also so simple in its structure that it can be easily taken 
to pieces and put up again by a bricklayer or any other workman. 
This ingeniously constructed fabric is intended for a banking establis- 
ment abroad, and is to be cased exteriorly with firebrick. It is also 
furnished with Messrs, Milners’ invulnerable locks and fire-resisting 
medium. ‘he serew steamer Royal Standard, built for Messrs. 
Hl. ‘I’, Wilson and Chambers’ White Star line of Australian clippers, 
arrived in Liverpool on Friday, from Newcastle-on-Tyue, where she 
was built by Messrs. Palmer and Co. The Royal Standard is an 
iron built ship, of large dimensions, her length over all being 283ft. 
by a moulded breadth of 40ft., with a depth of 27ft. 6in. in the hold; 
her gross measurement tonnage is 2,000 tons, and she is furnished with 
an auxiliary screw propeller, which is worked by steam engines of 
165-horse power, capable of being »orked up to 500-horse power. 

From the north we learn that the contract for the works of the 
Northumberland Central Railway has been let to Messrs. Waring, 
for the lump sum of £70,000. The iron trade of the north not only 
maintains its position, but improvement is still the order of the day. 
Most satisfactory reports continue to come from Tees-side and 
Cleveland. The reported completion of arrangements by Mr. 
Scott Russell for the laying down of a large shipbuilding yard on 
the Tees, was premature. Mr. Russell having brought negociations 
with the executors of the Marquis of Bute for a site at Newport, in 
Monmouthshire, to a satisfactory issue. 

‘The condition of trade at Shefkeld continues tolerably favourable. 

Mr. Bateman, C.E., has delivered a report on the best means of 
imvroving the water supply of Dewsbury, Batley, and Heckmond- 
wike, Mr. Bateman observed :—*‘ In order to collect all the water 
which flows off the ground at 3vin. of available rainfall per annum, 
the storage provided should be equal to about 40,000 cubic feet for 
every acre of collecting ground. For your present district, therefore, 
you cught to have 72,000,000 cubic feet of reservoir capacity. 
Including both Dunford and Broadstone dyke reservoirs, you have 
only about 57,000,000 cubic feet, being a deficiency of 15,100,000 
I believe the deticiency may be supplied by constructing a reservoir 
on the Wimbledon stream, just above the point at which the water 
is diverted, and another on the river Dun immediately above the 
Dunford reservoir.” The report then goes on to state that the 
Harden brook presents some fair sites for reservoirs, and would yield 
700,000 or 80,000 gallons per day. after allowing one-third for 
compensation, and that another reservoir might be made above the 
plantation attached to the Dunford Bridge Inn. Altogether Mr. 
Bateman calculates upon getting, clear of compensation, three 
million gallons of water per day. There appears to be some 
difference of opinion as to the propriety of applying to Parliament 
f ran act to carry out Mr. Bateman’s views. 

The state of affairs in Lancashire continues to improve. On 
Monday Mr. Farnall’s report, read before the executive committee 
of the Centr«| Relief Fund, showed a decrease of 1,062 persons 
parochially relieved on the 17th inst. as compared with the previous 
week. The difference in the state of the cotton districts is strikingly 
shown in the fact that during the same week in 1862 there was an 
increase of 9,859 persons in receipt of parochial reli:f. On the 17th 
a decrease was recorded in seventeen unions, and an increase in ten. 
The number of the parochially relieved is 58,601 less than in the 


| corresponding week of last vear, and the cost of out-door relief is 


£3,728 5s. 10d. less. At the meeting a resolution was passed in 
favour of employing as large a number of the cotton operatives on 
the public works as possible; and the attention of the secretaries of 
local committees was directed to the necessity of adopting sanitary 
precautions during the epidemic season. 

The Suffolk Agricultural Society is to discuss to-morrow the 
following resolution with reference to the proposed inspection of 
avricultural steam engines in that county :—“ That the inspector- 
ship of steam engines employed in Agriculture in the county of 
Suffolk be upon the following terms and conditions :—That the in- 
spections shall be half yearly, subject to such arrangements for 
inspection as the inspector may be able to make with the various 
owners of engines, for which, upon payment of one sovereign for 
each inspection, he shall give a certificate to the owner as to its con- 
dition and requirements; and to the engine driver. if be considers 
him competent, he shall give a badge of distinction, to be provided 
at the expense of the assuciation, to be worn by the engine driver 
when at work. That the sum of £15 be annually paid to the in- 
spector from the funds of the association, for which he will be re- 
quired to keep a registry of all engines examined, with the names of 
the makers and owners respectively, and the date and age of each 
engine, together with the names of the engine drivers, certified ; and 
to make out a schedule and report thereupon, with any suygestions 
which may occur to him in the course of bis inspectorship, and 
forward a copy of the same to the secretary at least one week before 
the annual general meeting of the association.” The resolution is 
not very clearly expressed, but we suppose something will come of it. 

A report of considerable interest, induced by the Public Works 
Loan Act, has just been discussed by the Salford Town Council, with 
reference to the drainage of that town. The report consisted of two 


| in 38 or 40 days, but the di 








parts, the first dealing with the existing systera of drainage, and the 
second suggesting what new sewers are r-quired to m ke the system 
most efficient. It is sufficient to sav respecting the first part that 
the main sewer now is the river Irwell. So far as Salford is con- 
cerned this unfortunate s'ream drains 5,167 acres, and carries off the 
sewage matter of 14.286 houses, inhabited by a population of 102,414, 
Forty-six sewers and watercourses convey the sewage matter to the 
river, and of these twenty-seven are in the Salford district, and the 
remainder are equally divided between Broughton and Pendleton. 
The scheme propose! in the second part of the report is as follows:— 
The construction of five main sewers, of which the principal one will 
be nearly parallel with the river from Silk-street, Lower Broughton- 
road, to a spot near Mode Wheel; the building of a tunnel sewer 
from Peel Park to the same spot, which will receive the sewage 
from Broughton, Pendleton, and the district adjoining Weaste-lane; 
and the erection of tanks near Mode Wheel for the deodorisation of 
the sewage, so that it may be made available for agricultural pur- 
poses. The estimated cost of this work is £50,000, for which 18 
miles and 310 yards of sewers would be made. A modification of 
the scheme is suggested, by which the tank would be constructed 
near Ordsal Hall, and a main sewer from that point to Mode Wheel 
would not be made; thus a length of 1 mile 720 yards would be 
saved, ania corresponding outlay of £9.444. The council adopted 
the following resolution: —“ That this council, while approving of 
the principle of relieving the low-lying districts by deep drainage, 
an! the exclusion of the sewage from the river Irwell, before sanc- 
tioning the details of the scheme proposed in the report of the 
Drainage Committee, desire and authorise that committee to make 
such further investigation, and take such advice thereon, as they 
may deem advisable, and to report thereon to the council.” 

The Manchester shareholders in the Great Ship Company have 
agreed to support the propositions of their London colleagues with 
regard to the future conduct of the Great Eastern. The chairman, 
at a meeting held on Friday, said, “ calculating from data furnished 
in the reports of the past three and a half years, he considered that 
it the ship was managed by experienced hard-working men and 
placed upon the Indian or Australian route, there would be a return 
to the Company of about £40.000. The Oriental Company's ships 
were advertised to s.il to Calcutta in about 70) or 75 days; calcu- 
lating the Great Eastern at a speed of only 11 knots an hour, which 
would produce no Over-straining of the boilers, she could perform the 
voyage in 43 days. The overland route could certainly be performed 
ts. and ch and expense were 
so great that few people would undergo them when a comfortable 
ship-passage could be provided at a cheaper rate. By the overland 
route the expense was about £130 or £149, whereas by the Great 
Lastern he estimated it would be about £80. The expenses of the 
voyaye out and home he estimated at £84,000, but this might pro- 
bably be reduced to £64,000. The estimated receipts on that voyage 
were £125,500, being £34,000 from 200 first-class, with 1,000 second 
and third-class passengers and troops; 5,000 tons freightage, at £1 
a ton; and £2,000 from parcels, to be charged at the rate of £124 
ton. or one-third of the charge of the Peniusular and Oriental Co - 
pany. In the return voyage he expected that 400 first-class passen- 
ger-, with 1,000 second and third-class and troops, would produce 
£62,000; the 5,000 toas cargo would bring in £22,500, and parcels 





| about £2,000. All these calculations were based on good data—on 


the reporis for the past three and a half years, and on the experience 
of Eastern trading companies, with which both experience and in- 
quiries had made him familiar. Another alteration he would suggest 
would be the reduction of the staff of the London and Liverpool 
agents, clerks, brokers, insurers, and a £500 salaried secretary, the 
expenses in connection with which had amounted to nearly £7,000 a 
year. He would also have the ship a little more at sea than 
she had been during the past three and a half years. Gentlemen 
were perhaps not aware, but it was a fact, that during that period— 
of 1,270 days—the Great Eastern had only been at sea 200 days. 
What could they expect from such management as that? On the 
Indian route she might be employed 200 days, being 90 days at sea 
for passengers, and 170 days at sea and in port for officers and crew 
in one voyage. He would also have two competent men to go out 
with the ship to see that she was properly managed ; to see that 
she did not get into the hands of agents and merchants who would 
send in charges of 17 and 17} per cent.; and he was so determined 
that the ship should succeed that, if he could find no one else, he 
would himself go out in her, and see that the views and directions of 
the shareholders were thoroughly and honestly carried out. But 
these two gentlemen, and in fact every one else connected with the 
ship, must have confidence in her. There had never yet been con- 
fidence in the proper quarter that she was able to grapple with the 
long voyages that Brunel intended her for, and ever since Brunel’s 
death she had been a prey to every species of job, and peculation, 
and attempts to show that this was wrong and that was wrong, in 
order to make more and more out of the ship and the shareholders. 
In addition to the £35,000 that was immediately wanted, £25,000 
more was required to fit her out for an Indian or Australian voyage, 
£12,500 for outfit, and about £12,500 for repairs; and he suggested 
a plan how this money should be raised, and which plan he said 
would be laid before the general meeting on the 3rd November, when 
the shareholders would elect new directors. 





METAL MARKET. 
Tue metal market is very firm, and must articles have an improved 
tendency. 
RalLs very firm, at £6 15s. to £7 per ton. 
Scotcu Pig IRoN in steady demand, with a fair amount of business doing, 
the quotations are, 
Mixed Nos. Warrants, Buyers at 61s. 6d. ; Sellers 62s. 0d. 
No. 1. G.M.B. 60s. 6d. e Is. Od. 
3. - ° 60s. Od. » 60s. 6d. 
Gart-herrie, 64s. ; Coltness, 66s. ; Calder, 63s. ; Glengarnock, 62s. 
Copper in good demand; Sheet and Sheathing, £105; Tile and Cake, 
£98 per ton. 
Tis. English steady. Banca quiet, the prices are, Block, £115; Bar, 
£116; Banca, £122; Refined, £120, Straits, £117 per ton. 
Tin PLatrs continue to improve. Coke, 233. 6d. ; Charcoal, 27s. per box. 
Leab 5s. per ton dearer, aud appears firm at theadvance, English, £205s. ; 
Spanish £19 10s. per ton. 
Spre.tER —No sales, £18 is the nearest quotation. 


65, Ulu Broad-street, London, 29th Oct., 1863. MOATE AND Co. 








SCOTCH IRON MARKET REPORT. 
s. d 


©. 1 Gartsherrie .. .. 64 6 

» i Coltmess .. « «. 65 6 

»» 1Calder .. « «.. 63 6 do, 
0 
6 
9 


v4 


f.0.b Glasgow. 
do. 


a Os a do. 
o Do. .. oc oo 60 do. 
M. Nos. Do. .. do. 


WARRANTS, s. d, 
z Cash prompt .. .. 61 9 perton. 
4 - No. 1 and {7 oa aun ae 2 ae 
ie” ii B " 2 mos. ,, a 62 3 do. 
oe 3 62 6 do. 


MANUFACTURED IRON. 
Bars,Govan .. .. -- £810 0 less 4 per cent. 
>» Common $n 8 0 
Drumpeller,Common .. .. 810 0 a 
Do Be 


oo ee 5 ” 


b st — 910 0 
Crammond Scrap Bars delivered 
im Londom .. oc oc o- 1210 2 
Plates and Sheets, .. .. .. £11 4 0 
a 8 0 0 
PID 2c ce cs os ce os SF OD 
GRAMS «0 co co oc co os 6S EG 
Glasgow, 28th October, 1863. 
The Pig Iron Market remains firm, and although lor ze quantities have 
been thrown en the market, the demand has been more ‘han equal to the 
supply. As high as 62s, cash was paid yesterday. 
To-day the tone was easier—61s. 3d. cash accepted, bat was followed ty a 
prompt reaction to 6\s. 6d. which is now the nominal quotation. ’ 
Exports are very large, being last week 15,772 tons, against 6,518 tons in 


the same week last ; 
oan Suaw, THOMSON, and Moore, Metal Brokers. 


es e8 0 
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Printing. — Estimates for Printing 
any Pescription of Work forwarded by TAYLOR and GREENIN®, 
of Graystoke-place, Fetter-lane, London, Printers of “THE tNGINE®R” 














(B124)_ 





Spanners, Lathe 


ange Wheels, Drilling Machines, Crabs, &c. Old Meta! bought. 











C924) 
7. 
Te Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-cliss Workmanship and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class referenves.—T. DON. Agent. (D981) 
‘| he London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and Genera) 
Drawing Designs, Maps, Plans, Tracings,&c. &c. | Enclose stamp for Pros- 
pectus. FREDERIC YUUNG, Manager. 
7, Duke-street. Adelphi, London. eee 
G and J. Brown and Co., Rother- 
® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 
J ohn Fowler, Jun., 28, Cornhill, 
LONDON, E.C. 
Full iculars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, contaluing prices and testimonials, sent post free. 
Martin, lron and Brass Founder, 
@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
ted with d tch. Lathes, Fly and Band Wheels, Malleable Iron 
rriers, Screw Stocks, &c., Brass Bearings, Lathes, 
«F104 
. : ° ° mh 
penjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Lecds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slottinmg, Shaping, Driliing, and 
Screwing Machines in Stok. Delivery immediate. (E176 
\ . ’ mn . . , . ee 
Smith s Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World. S‘zes, from 
3 to 50 horse-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thra) ston. (E1062) 
Messrs. R. J. and KE. Coupe, 
Worsley Mesnes Ironworks, Wigan, Manufacturers of Hixh-pressure 





Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &. N.B.—Horizontal High-pressure Steam Engines, fiom 10 to 
60-H.P., constantly instock, ane Pee. (E1504) 
harles Fallows, Manufacturer of 
SPONGE CLOTHS, used by her Maje-ty’s Government and the 
Principal Engineers in the K:nzdom ; also by Railway and Steam Packet 
Companies. Lamp Cotton and Engine Waste Maker.—Neptune Works, 
41, Temple-street, Lond ‘oad, Manchester. (E1840) 


E Page and Co., Manufacturers of 
@ the Bedford Eclipse Ploughs, Harrows, Chaff Machines, Improved 
Oil Cake Mills, Brick and Tile Machines, &c., Victoria Irouworks, Bedford. 
Export Warehouse; Laurence Pountney-place, Cannon-street, Lon on ¥.C, 
ei ee ee a eee 
° ol ° 

ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 


of smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 
Derby. 1D145) 


[Jun's Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY PLANT of every description. —WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F105) 














NOTICE TO INVENTORS. 


( )ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Informati n” 
may be had, yratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents grauted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, habiowenue, Charing cross. (5017) 


()ftice for Patents, London.—Messrs. 


_ DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 





uventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ prac‘ice in patent matters), 


62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lare.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his servicer 
to INVENTORS reguiring assistance in preparing lrawings and Specifi- 
cations, and in patenting and carrying out mechanical! inventions. ( ireu- 
lar of information and plate of Mechanical Mution tree on application. 


P , 


atents and Registrations.— 
INFORMATION on BRITISH and FOXEIGN PATENTS and KEGIS- 











INVENTORS can be supplied with a (free) PAMPHLET of 





TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F120) — 
Patents.—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
am»ton-buildings. Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for luventions. Provisional pro- 
tection, 6 to 8 guineas. A “* Guide toInventors” free by post. (F80 


To Inventors —The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforaed to Inventors. A HANDBOwK as to the 
course of procedure and charges for securing patents is ued gratis. 

(B610) R. MARSDEN LATHAM, Sec, 


\ K. sins — - 7, 
ngineers and Machinists can Kffect 

a Saving of FIFTY PER CENT. in wear«lone by using the PATENT 

ANTI-ATTRITION METAL, now im ex'ens ve use by Engineers and Railway 

Companies for Bearings and other purposes. Kesult of trials on -ome of 
the principal Kailways, avd prices, forwarded, on application to W, 
LEVETT and CO., at the Works, Emerson-: treet, Southwark, 8.E. (F111) 








; . : 
\Jachinery, Home and Export, for 
4 MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE., Also, Pipes, Tubes, and General Lronwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Cffice, 18, Cannon-street, London, E.C, 

Illustrated Catal: gues tree, on stating requirements. (D182) 


W ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfail’s Patent Steel Wire, Copper Rope Lightning Con- 
juctors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATH ERLY 
39, Wapping, London, E. (B494) 


Frost and Co., Manufacturers of 


7 

@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith work 
for engineers, millwrights, &c. Broken crank axles repaired, aud war- 
ranted equal to new, having been tested by most of the leading railway 





Haswell’s Patent Hydraulic Forging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, aud 
are now prepared to execute orders for Machines of any size or power. 

(D1769) 


TO RAILWAY COMPANIES AND ENGINEERS. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &c. ; Patent Auti-Friction 
Metal, Gun Metal, Brass Castings, Aluminium. Bronze, &c, (F128) 


NOTICE.—NOT REMOVED. 
. 

C Suffell, of 132, Long Acre, London, 
@ W.C., maker of Improved Transit Theodolites, Levels with 
manent adjustments, Needle-socket Drawing Instruments, Adjusting 
ividers, Metallic Edve Rules, Measures of all Nations, &c., respectfully 
requests Engi:eers, Contractors, Surveyors, and the profession in geveral, 
who have for many years favour: d him, to forward all Orders and Accounts 


to the above address. N.B,—C. SUFFELL was the on'y Exhibitor of the 
above-mentioned Instruments (see Juror’s Report, 186%). (F113) 


Foundation Stone to Fix Machinery. 


—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. per 
cube foot. Cust of carriage to any locality supplied on application.— 
Apply to RANDELL and SAUNDERS, Corsham, Wilts. (861) 


> . . < 
oscoe’s Self-Acting Lubricators for 
STEAM ENGINES.—Testimonials and Prices Post-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam previous to its pass- 
ing throngh the valves into the cylinders, (E1997) 

















i yrinding and other Machinery for 
corn mills, manure factorie-, &c. ; hydraulic presses, rolls, edge stones, 

&c , for oi! mills ; m»lt mills, for breweries; corn and seed crushing miils ; 
horizontal sieam engines, from 4 to 2’-horse power; portable engines, 
from 2 to 10 horse power ; circulur saw benches, rack and fixed, &c. &e.— 
Made by E. R. and F. TUKNt&R, kngincers, Muiwrights, and Founders, 
Ipswich. (E1833) 
M cHaffie, Forsyth, and Miller, 
MILE END, GLASGOW, are now making, in their IMPROVED 
MALLEABLE IR« N (OK STEEL) CASTINGS, all kinds of Locomotive, 
Marine, and other Engine work, in castung< weighing up to two tons each, 

Amongst very numervus aj plication. lately made of their metal, which 
have prove’ most successful, are Hydraulic Cylin“ers up to 22in, inside 
diameter, Reversing and Expautive Gcariny, Pinions for Iron Rolling 
Mills, Shells for Rolls for producing the “ Fuliard finish.” All kinds o' 
wheels and pinions, from the smailest class up to two tons weight. 
Tools f.r Collier's Patent Nut Machines, Steam Hammer Blocks and 
Faces, &. &c. &c. 

> list of a great variety of articles made by them will be sent on appli- 
cation 

London office for coliecting and forwarding patterns, &c., 27, Tavistock- 
street, Covent-garden, W.C. 

Glasgow, 2nd September, 1963. 





(E1751) 


TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, ac. 


he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WIL: IAM WARNE 





and Oo., in 
"Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Banda. 


Railway Buffers. Engine Packing. 





And al) other India-Rubber articles in use by —— and others. To 
be had at the Mills, Tottenh N., Middl 
treet West, London, E. C. 


arehouse, 9, Gresham- 





I in the United Kingdom.— CANAL-STREET IRONWORKS 
DERBY. (D1943) 
7 : 
}fox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 


Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street-—W. G. Wuuits, 
Agent. (E1172) 





\pecifications priced for Lap-welded 

WO” Boiler Tubes; Gun Metal and Iron Steam Engine Fitments; 

Hydraulic Machinery ; Wrought iron Pipe for ®team or Water and Gas, 
LAMBERT BROTHERS, WALSALL. (F28) 


rmanent Way.—For Particulars 


e€ 

P respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &., apply to Mr. F. WISE, C.E., 22, Buckingham- 
street, Adeiphi, W.C. (3987) 


0 : 1" n 
[3rick, Pipe, and Tile Machines.— 
E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe had of E PAGE and Cu., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-bill, Cannon-streect, E.U., where they may be 
seen in operation daily. (E365) 


my ? 
[37288 and Copper ‘l'ubes.— Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


[oe Contractors.—Sissonsand W hite’s 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terr»ce, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5iin, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most pri:.cipal machines which have been invented, preferring 
Sissons und White's as being the most economical and practically useful. 
E713) 








a a BS 1°43. 2 ‘“ pgm pion Ws 
Rail ways. — Griffin’s “ Economic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Kailways, are r spectfully invited to inspect this system, ssid 
by our Chief Engineers and Contractors ** to be superior to any which has 
yet heen adopted,” and “in every respect av improvement ou the ordinary 
sleeper road."—Can be seen on several metropolitan railways, and at 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, Juhn-street, W.C. 
(+70) 
PRE nS ~ i ee = mone | ae ww x ‘© = 
Bean gs.—The Patent Anti-attrition 
METAL BEARINGS combine the following considerable advantages 
over all Patent and other Metals now in use ;— 





A Saving in 
Cost of 20 per cent. 
Wear ” 50 ” 


Tubrication ,, 20 
Weight 9° 15 » 
To be had of the Patentees in Ingots or Castings. —W. LEVETT and Co., 
Works, Emerson-street, Southwark, 8.E. (F112) 


. = : 
()rmerod Grierson & Co., Engineers, 

Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATT. KNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS A&c., being the largest 
stock in the Trave. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppiied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers ef Wrought and Cast Iron Bridges, Iron 
Koofing, Girders, Turntabies, Traversers, Cranes, Water Columns, oan” 


” 








N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sndia-Rubber, up to 6 ft, in, diameter, in any thickness, ( 


621) 


and Tanks Hydraulic and other Presses, &c. &c. 





ueenwood College, Four Miles from 


Dunbridge Station, South-Western Railway, Hampshire. The 
Course of Instruction embraccs Mathematics, Natural Philosophy, 
Theoretic and Practical Chemistry, E glish, Classics, Foreign Lenguages, 
Practical Surveying, Levelling, &c., Mechanical and Free-hand Drawing, 
and Music. The Principal is ss<isied by Ten rmsident Masters, The 
position of the Establishment is healthful, and the advantages various and 
anusual, Attention is invited to the Prospectus, which may be hed on 
application. (R1887) 


r > wn ‘Beem Conan 
[ihe Patent Duplex Lever Punch.— 
The Simplest, Cheapest, and most Efficient Hand Punch ever 
invented, No, 1 weighs only 251b. Price £8.—ANDREW and TAYLOR, 
40, Broad-atre t-buildings, EC, (E1996) 
rey = a 
l o lronfounders, &c.—J. Ireland, 
Foundry Engineer, Manchester, begs to éall the attention of Iron- 
foundcrs to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent, to 50 per cent, in Cokes, and also melts 
the metal in much less time, without any additional labour or expense, 
Full particulars and Testimonials can be had, on application, at his Office, 
2), Moreton-street, Strangeways, Manchester. (K2072) 


(ow derys Patent brickmaking 

MACHINE, No. 789, may be seen, and full particulars had, by 
applying to him, at Lianymy nech, near Oswestry, salop. 

P.S.—Avy reopectable party desirous of making and bringing these 
Machines into use, here and in France, will be liveraily dealt wi b, —Apply 
as above, or to Messrs, Prince and Go., Patent Office, 4, Trafalre’ "a, 
London. (E2060) 


Senate. Winn a a 
[ra ings, Plans, Tracings, &c., exe- 
cuted with accuracy and vespatch, on moderate terms, by MESSER 
and THURPE, Mechanical and General Draughtamen, 81, Hatton-garden, 
E.C. N.B.—M and T. ave thoroughly Practical Eng neers, E12) 
SCUTTISH WiDOWs' FUND LIFE ASSURANVE SOCIETY. 
Just published, 


Beretits to Policy Holders in the 


SCOTIISH WIDOWS’ FUN! LIFE AS-URANCE SOCIETY, 
and Com)arative Results in The Stendard Life Assurance Company—The 
Life Assoviation of Scutland—The North British and Mercantile—and the 
aledonian Insurance Company. Being an Auswer to Statements pub- 
lished by these Proprietary Companies, By SAMUEL RALEIGH , 
Manager of the Widows’ Fund Society. 

Copies will be sent tree of charge on application to the Head Office, 
9, St. Andrew-square, Edinburgh; or to Hugh M’Kean, the Society's 
Central Agent, 4, Royal Exchange-buildings, Cornhill, London, E.C. 

(E2106) 


4h . ; ‘ loppis ; 
| he Ashbury Railway Carriage and 
- FTRON COMPANY LIMITED.—Works: Openshaw, Manchester,— 
Manufacturers of every description of Railway Carriages and Wagons ; 
“Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Swith Work for Engineers, Millwrights, 
&c. ; lron Kooting, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 

London Office—27, GREAT GEORGE STREET, 8 W. (D2076) 
\j etropolitan Railway Carriage and 
+ WAGUN CUMPANY LIMITED), SALTLEY WORKS, BIR- 
MINGHAM \succe-sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars appiy to 
Saltley Works, Birmingham; London Agency, 8, ,Adam-street, Adelphi, 

w.c, (E1899) 




















~_ - REMOVED TO LARGER PREMISES. 
Suffell, Mathematical Instrument 
MAKER, ll, Bridge-street, opposite Westminster Hall, 8.W. 
Cases of Drawmg Instruments, 8s 6d. to 12s, 6d. ; Architecis’ Pocket Sets, 
2is, to 36s. ; Engineers’ ditto, finest finished, improved Needle sockets, 3us. 
to 65s. Second-hand instruments, if required, at reduced prices, 
STANDARD MEASURES of all nations, Chains, &c,—Orders forwarded 
on London reference or remittance. Price List free. (F139) 


= . _ . . free a C ’ 
[pter national Exhibition, 1862, 
CLASS 13.—Only Medal awarded ‘ For Excellence of Construction of 
Mathematical Instruments.” —MATHE MATICAL INSTRU MENTS of ever: 
description of reliable quality, List of prices post free on application.—W. F, 
STANLEY, Manufacturer, 3 and 6, Great Turnstile, Holborn, London, 


W.C. _ PR er Sei nts (F114) — 
\team Hammers. 





. ar J 
34-cwt., 6-cwt., 
9-cwt., 12-cwt., and 2?-ewt. CONDIE’S PATENT DOUBLE ACTING 
STEAM HAMMERS, ready for delivery.—ALLAN C. WYLIE, Successor 
to John Condie, 9, Adam-street, Adelphi, London, W.C,. (11870) — 


A +3 = - 

Steam Pumps all Sizes, for Land 

and MARINE purposes; PORTABLE ENGINES, with . rdinary 

Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 

14 tons. —JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1898) 


team Boilers, Portable and every 
WO other description, made of the best material and workmanship, 
te ted and made perfect under any required pressure. Wrought Iron 
Girdcrs, Brewing aud Bleaching Pans, Punctuality in delivery shall not 
be surpass:d by any makers im the trade—WELUH and CUMPANY, 
Northgate Boiler Works, Newark-on-Trent. (E1992) 


steam Boilers made by William 


WILSON, Lilybank Boiler Works, Giasgow, on the most improved 
principles, for home and export, All bvilers made of best material 
and workmanship, proved and warranted tight under a Kingdom at ang 





delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded wos! free on application, (3092) 


> + ; 
Steam Boilers, Enyines, &&.— 
Portable and every other descripti n of Boilers made of Best Iron, 
Cast Steel, or Puddhd Steel, proved and warranted perfect und ra high 
pressure. Also Portable and Stationary Engines, Suzar and Burn- 
ing Pans, Wrought iron Girders, &. Manufactured by WILLIAM 
CAFFERATA, at the Great Northern lrouworks, Newark-on-! rent, of 
the very best workmanship. The Steel Builers are recommended for 
strength and lightness. Superintendent of Works, John Glasson. (E1171) 
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\team Engines from £7 per Horse- 
A power, Horizontal, Vertical, and Portable ; Patent Water Turbines, 
from £3 to £700 ech, adapted to auy circumstances in town or country, 
Enyineers’ Tools, Bo lers, Tanks, &c. All warrauted to give satisfaction. 


— GRIMMUND, LAIKD, and Cu., 15, Caunon-street West, London, E.C, 
(E2165) _ 


2% ’ * al ‘ a - < 
team Engines tor Sale, all New.— 
One lin. cylinder, 18in, stroke; one 12in. cylinder, 24in. stroke ; one 
12in. cylinder, Séin. stroke ; aud one Min. cylinder, 241, stroke—all to ve 
sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrenve Pountney- 
place, Lawrenc - Pountney-hill, Cannon-street, E.C. (K643) 


‘teamers, Iron Ships, Machivery, 
KO &e. &e., NEW ORSECOND-HAND. A. MacLENNAN, Con-ultng 
Engineer, Surveyor, and Valuer, Liverpoo! and London Chambers, 
Exchange, Liverpool, will be glad to act as Sole Agent in Liverpool and 
vicinity for t e Sale or Purcha-e of Steamers, Iron Ships, and all kinds of 
Machinery, New or Second-hand, Those having apything in the above 
line for disposal will please send full particulars, with lowest price, &c. ; and 
those requuing avy of the above will receive every infurmation on appli- 
cation, —A. MacLennan's experience and connection enable» him to supply 
the best ard cheapest Steamers, Machinery, &., in the country. (E133) - 


= os ‘ . . " 
W ater Gauges, Steam Fittings, &¢.— 
Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it, We were aw to abandon the use of 
til lying your glass tube, 
See Witcox end Co., Millwall Pottery Company. 
hese Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed — a pressure of 600 1b. 
Extensively used on all the principal lines. 
Yo be had only of E, MOORE, 55, Upper Marylebone-street, 











Ww. 
*,* Price Lists of Gauge Fittings, &c., on application, (4828) 
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DIVING APPARATUS. 
= HEINKE BROTHERS, 






NTT 





; ———=| SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, AND ROYAL ENGINEERS, 
a 719,GREAT PORTLAND STREET, LONDON, W., 
= S == = Call the attention of CONTRACTORS, ENGINES, SHIPOWNERS, &c., to the important Improvements 
SAS £1} SUBMARINE HELMET DRESS AND APPARATUS. 


| 
I 





FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 
<= » Heinkes’ Apparatus was in constant use at the New Westminster Bridge Worke, Day and Night, for 
& Five Years, without any accident. 
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== These Apparatuses are in constant use at the East and West India, Victoria, St. Katherine’s, and 


—— al 
rs 


Surrey Docks, Cannon, City, and Hungerford Bridges. 
From the “ Ties,” January 19th, 1863.—‘ A telegram, received by the Peninsular and Oriental Company, states that the whole of the mails and 
the entire cargo have been recovered by Heinkes’ diving apparatus trom the wreck of the Colombo.” (F140) 











THOMAS WORSDELL, Berkeley-street, Birmingham. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches; Travelling Crabs for Gauntry 
Frames ; Pulley Blocks, &c. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Ratchet Braces and General Machi- 
nery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, 
Bottle, &c.; Improved Patent Wrought Iron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and 





ire. 

Railway Train Bell Signal Apparatus; Rail-setting Presses, 
Jim Crows, and other Contractors’ Tools ; Railway Buffers, 
Screw Couplings, Bolts and Nuts, &. 


"STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 











7 INTERNATIONAL EXHIBITION, 1862, CLASS 31. 


Prize Medal for Security and Excellence of Construction. 


HOBBS’S CHANGEABLE KEY BANE LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. 
HOBBS’S MACHINE-MADE 


LEVER LOCKS, 


2s. and upwards, 





THE MACHINE-MADE LOCKS 
ARE 
ADAPTED FOR EVERY PURPOSE 


FOR WHICH 





LOCKS ARE REQUIRED 


aT 


PRICES THAT DEFY COMPETITION. 


HM Ih 
Hi} \| 
a . 
| uu te pe TMT AAA LOOT LO KURT herinenie 
4-6 0001N6 te. 
ILOBBS’S MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s, 


HI 











| MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY: 
Illustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application t 


HOBBS AND; CO., 76, CHEAPSIDE, LUNDON, E.C. 
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| BROWN AND MAY’S 
NEW TRACTION ENGINE, 


Which is Mounted on Springs, and suited to all the requirements of the “Locomotive Act,” 1861. 


As Exhibited at the Royal Agricultural Society’s Show at Worcester. 
LONDON AGENT—S. HOLMAN, 18, CANNON STREET, E.C. 


= 3 





SS 
= LANGTON Se MANCHE. 


BROWN AND MAY’S IMPRUVED P.UAD LOCOMOTIVE OR TRACTION ENGINE, 
The 8-HORSE ENGINE will draw 15 tons up 1 in 10 at twe miles an hour ; or 25 tons on the level at four miles an hour. 





£380. 
(E1403) 








BRITANNIA RUBBER & KAMPTULICON 


COMPANY, 


72, CANNON STREET WEST, LONDON. 
(F103) 


LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC. 


WEBB and SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS, &c., 
STOWMARKET, SUFFOLK, 
HAVE BEEN AWARDED 


THE LARGE BRONZE MEDAL at the INTERNATIONAL AGRICUL- 
TURAL EXHIBITION at HAMBURG, JULY, 1863, as well as the 
MEDAL at the INTERNATIONAL EXHIBITION in 1862. (D635) 


EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 
bridges, Overhead Travelling Weighing Cranes and Crabs, Railway 
Weighing Turntables, &c. &€., 


CRA NES 


Of the Wall, Pillar, Portable, or Travelling kinds; and Crabs and Winches 
for Steam or Hand Power, &c. Also, Turntables, Water Columns, Tanks, 
and Pumping Machinery, and General Railway Plant, manufactured by 


RICHARD KITCHIN, Engineer and Ironfounder, 


SCOTLAND BANK IRONWORKS, WARRINGTON. 
(E1889) 


NEWTON, CHAMBERS, & CO., 
THORNCLIFFE IRONWORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


GAS APPARATUS, RETORTS, 
GAS AND WATER PIPES, 


SLIDE AND HYDRAULIC VALVES, 
HOT WATER PIPES AND BOILERS, 


WROUGHT IRON STEAM BOILERS, 


WROUGHT AND CAST IRON GIRDERS, 


And a great variety of Castings and Wrought Ironwork, for Gas and 
Waterworks, Engi » Ir gers, and Plumbers. 














They beg especially to call the attention of Gas Engineers to their 
IMPROVED FOUR-WAY GAS VALVES, for Purifiers, suitable for 
4-in. 5-in. 6-in. 8-in. 9-in. 10-in, 12-in. connections. 








#212 «£15 £21 £28 £352 £45 £60 cach. 
And larger sizes in proportion ; all proved, and warranted tight. 
(E1359) 
J. TYLOR & SONY 
IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 
From £95 to £135. 

Illustrated Catalogues on appli- 
cation to the Manutacturers, 

J. TYLOR & SONS, 
WARWICK-LANE, NEWGATE- 
STREET, LONDON 

(D2121) _ 











WESTON’S 
PATENT DIFFERENTIAL PUILIES, 


Awarded Exhibition and other Medals, 


ENABLE ONE MAN TO LIFT FROM HALF TON 
TO TWO TONS. 


% The load cannot slip, even if the chain is let go. 


18. and BE, RANSOME and C0, 


SOLE WHOLESALE AGENTS, 
$1 Essex-stREET, STRAND, Lonvon. 












WitH SpockeT WHEEL, . a8 SKETCH SHOWN, 
Tolift | 2 | 3 | 4 5 6 § tons, 


4 50/5 15 0/7 00 1000 1200 1600 
i 10; 11; 18 16 24 80 
Chain, | 3| 3| 3} 3} 3h 3h 





per ft. | | 
Witnovt Sprocket WHEEL. 
Tolift 3 4 1 li 2 tons. 
£1100 1176 2100 oe 3100 
ft 6 6 S 1 10 
ene (F228) 





JOHN YULE & CO., 
HUTCHESONTOWN ENGINE WORKS, 
% GLASCOW, 


Lin 





ft (TT 





Maker of 
-© Ironworks, Scrap and Puddle Bar Cutters, Punching and Shearing 
Angle Iron, Horizontal Punching, Plate Bending, Drilling and Counter- 
sinking, Rivetting Machines, &c., for Shipbuilding. 

Steam Hammers from 1 cwt. to 20 tons, Steam Cranes, Steam Borers 
for boring for minerals, Steam Engines and Boilers. (E573 


Large Plate Shears for 
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Tus invention, by Messrs. Jackson and Watkins, of the Canal 
Iron Works, Millwall, relates chiefly to those forms of engines 
known as direct-acting engines, and whether such engines be verti- 
cal, horizontal, or inclined, and whether employed for marine or 
stationary purposes. 

Instead of employing a guide block and guides, or any of the 
usual methods of guiding and supporting the outer end of the piston 
rod at its junction with the connecting rod, and instead also of 
working a pump by a lever or from off the crank by an eccentric or 
other means of communicating motion, these two objects of guiding 
the piston rod and working the pump are effected by placing the 
pump barrel with its longitudinal axis in or nearly in a line with 
the cylinder, and between the cylinder and the crank shaft; and the 
pump plunger or piston is connected to the piston rod, and the end 
of the connecting rod of the engine by a fork end or any other 
suitable means; thus the pump is worked direct, and forms also the 
guide for the piston rod. 

In condensing engines the air pump is the pump employed in 
this manner. The piston or plunger of the pump is of sufficient 
diameter to allow of a trunk large enough to permit of the connect- 
ing rod vibrating therein; and where the distance between the 
cylinder end and the crank shaft is limited, as is generally the case 
in marine engines, we prefer to employ a single-acting and single 
trunk pump, the capacity of the pump chamber or barrel being regu- 
sated by the dimensions of the annular space, or the difference 
between the exterior diameter of the trunk and the interior diameter 
of the pump barrel. 

Fig. 1 is a general elevation or side view, one half in section, of a 
pair of inverted cylinder direct-acting screw engines, constructed in 
uecordance with the invention ; Fig. 2 is a forward end elevation of 
Fiz. 1, the cover of the slide chest being removed the better to show 
the slide valve and face; Fig. 3 is a transverse sectional view taken 
on the line A, B, Fig. 1. 

In Figs. 1, 2, and 3, a is the sole plate, upon which the two 
hollow legs B, B, are bolted, and ©, C, the steam cylinders bolted 
bick to back and supported upon the hollow side frames or 
legs B, B, which form the condensing chambers; D, D, the pistons ; 
FE, E, the piston rods; and F, F, the connecting rods. The double 
crank shaft G is supported in the three bearings H, H, H, of the 
sole plate A. Between the side frames or hollow legs B, B, fitted 
a casing I, for containing the two single trunk air pumps, 
the barrels of which also act as guides. At the upper end of each 
air pump trunk the fork end of the connecting rod is connected to a 
short crosshead K, fitted upon the piston rod end, and also secured 
in carriages L to the trunk and piston of the air pump M, and so 
admitting of the connecting rod vibrating within the air pump 
trunk. 

In Figs. 1, 2, and 3 the forward and backward eccentrics, the link 
and the gear for reversing are of the ordinary description, and the 
feeding and bilge pumps are placed horizontally at the fore end of 
the engine, as shown in Figs. 1 and 2, and all four pumps are 
connected to a slot link, and are worked by means of a stud 
projecting from the face of one of the outer eccentrics of the forward 
engine, or the prmps might, if preferred, be worked by a pin fitted 
direct into the end of the crank shaft, or into a disc keyed to the 
crank shaft outside the eccentrics. 

The second part of the invention is illustrated by the detached 
views, Figs. 4 and 5. 

Fig. 4 is a sectional view of the valve face of the cylinders, the 
valve chest, and the main and expansion slide valves, with their 
rods and means of regulating the “ cut-off ” at the back of the main 
slide by separating or bringing together the two expansion slides or 
cover plates, by which the steam is admitted through the main slide 
to the steam ports. The rod of the main slide valve and the expan- 
sion valve rod pass through a gland in the slide chest, and are 
moved together by the eccentric gear, but the expansion valve rod is 
not connected to the link block, but by means of a rod or bar to a 
stud or pin projecting from the face of the backward eccentric strap 
orrod. On the upper end of the valve chest the rod of the expan- 
sion slide passes through a gland, and has a hand wheel or cross 
fitted thereon for the purpose of turning it, and thereby changing 
the position of the expansion slides or cover plates in relation to the 
steam passages or openings through the main slide valve; the 
expansion valve rod is screwed with a right and left hand thread, 
and the lower end of the rod is made to turn or swivel when it is re- 
quired that the degree of cut-off shall be changed. 

The several purts of the apparatus for working the valve gear, and 
the several parts consisting of the valve face, valve chest, and 
covers, the slide valves and their rods, are so distinctly shown inthe 
two Figs. 4 and 5, as to render the employment of letters of refer- 
ence unnecessary. 

In adapting the invention to horizontal or other forms of direct- 
acting pumping engines for raising or forcing, or raising and forcing 
water, there 1s applied a trunk pump of suitable dimensions 
placed between the cylinder and the crank, as herein previously 
described, and for this purpose a double-acting pump with double 
trunk may be employed, by increasing the length of the piston rod 
and the connecting rod. 








MANCHESTER BOILER ASSOCIATION. 
Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, October 27th, 1863, Mr. L. E. Fletcher, 
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chief engineer, presented his monthly report, of which the following 
is an abstract :— 
During the past month there have been examined 300 enginesand 


440 boilers. Of the latter, 32 have been examined specially, 7 
internally, 31 thoroughly, and 370 externally ; in addition to which 
2 of these boilers have been tested by hydraulic pressure. The 
following defects have been found in the boilers examined :—Frac- 
ture, 6 (1 dangerous); corrosion, 18 (2 dangerous); safety valves 
out of order, 8; water gauges ditto, 19 (4 dangerous); pressure 
gauges ditto, 14 (1 dangerous), feed apparatus ditto, 5 (1 dangerous); 
blow-out apparatus ditto, 43; fusible plugs ditto, 4; furnaces out of 
shape, 5 (2 dangerous); over-pressure, 3 (3 dangerous); blistered 
plates, 2—total, 127 (14 dangerous). Boilers without glass water 
gauges, 11; without pressure gauges, 2; without blow-out appa- 
ratus, 13; without back pressure valves, 43. 

The three furnaces reported above as out of shape all became so 
from overheating, consequent upon shortness of water, the injury 
in each case being observed for the first time on setting to work in 
the morning, after the boiler had been standing during the night 
with the fires banked up, while two of the cases of injury were first 
observed on a Monday. Each of the boilers had but a single glass 
water gauge, two of which were of the pillar construction, while all 
the boilers were fitted with fusible plugs, which proved inoperative 
in every instance. One of the boilers was fitted with a fusible plug 
in each furnace, both the crowns of which came down; the second 
was fitted with a fusible plug in the right-hand furnace only, and 
that was the one injured; while the third was fitted with a fusible 
plug in the left-hand fire-box, and the right-hand was the one 
injured; but in neither case did the fusible metal melt or give any 
sign. 

There are several ways in which the water supply may run short 
in a boiler left standing for the night with the fire banked up, all of 
which should be guarded against. 

Where there is only a single glass gauge, the attendant may be 
deceived as to the actual amount of water in the boiler; and thus 
the supply be left short over night unawares. It is well, therefore, 
to add a duplicate gauge, so that one may act as a check upon the 
accuracy of the other; this would frequently prevent mistake. 

Again, leakage may occur at the feed back-pressure valve, or at 
the blow-out tap, either from their being in bad condition or imper- 
fectly closed. Enginemen are not sufficiently alive to the import- 
ance of examining these as a precaution, but leave them untouched 
until proved to be actually defective; whereas the feed back- 
pressure valve should be frequently taken out, and its free action 
ascertained; while the blow-out tap also should be examined, the 
plug cleaned and greased, as well as ground up, if necessary. 

A considerable safeguard also to furnace crowns would be found 
in a low-water safety valve, which lets off the pressure of the steam 
on a deficiency of water occurring within the boiler. It may be true 
that it would not necessarily prevent the furnace crowns from 
becoming overheated, since the fire would go on burning if left to 
itself, after the water supply had run short; but, as the valve would 
not admit of any accumulation of steam, the injury would be con- 
fined to the plates over the fire, unless, by excessive carelessness, the 
attendant should let in the water and get upsteam in the morning witb- 
out observing the distorted furnace crown. Such, however, could not 
occur without the most culpable blindness, against which it is im- 
possible to provide. 

Expositions. 


Five boilers, not under the inspection of this association, have 
exploded during the past month, from which eight persons have 
been killed and four others injured. Three of the boilers have been 
personally examined since the explosion. The following is the 
monthly tabular statement :— 


Tabular Statement of Explosi 7 ptemb 


7 Ir m Si 
October 23rd, 1863, inclusive. 





30th, 1863, to 




















: j 
oe Date, |General description of boiler. ney he mney Total. 
for 1863. | illed. | Injured. 
33 Oct. 1. |Balloon or haystack, exter- 
| nally-fired .. .. «. .. 1 1 2 
34 Oct. 2. |Details not yet ascertained. 5 1 6 
| 
35 Oct. 6. |Ordinary single-flue,or “ Corn- | 
| ish,” internally-fired .. .. 1 0 | 1 
26 Oct. on ecometive. 1 2 3 
37 Oct, 22./Ordinary single-flue, or ‘‘ Cor- 
ish,” internally-fired.. .. 0 0 0 
Total .. .. 8 | 4 12 





No. 33 Explosion.—The particulars of this explosion may be briefly 
told. ‘he boiler, which was not under the inspection of this 
association, was the outer one of three working side by side, and 
eats together, all of them being of the balloon or haystack 
class. 

Each of these boilers was of large diameter, the one in question 
being about 18ft. at the base, the sides swelling to a still larger 
diameter at the springing of the hemispherical domed top. The 
bottom, which was arched, but had no stays to tie it to the crown, 
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was worked into the sides by the plates being bent, and was seated 
upon a circular kerb of brickwork. Each of the boilers was fitted 
with a single safety valve, of rather a rough description, while it was 
stated that the working pressure had not exceeded 51b., but that the 
exploded boiler, which was twenty years old, had already been 
—— several times. 

mmediately over the brickwork seating the plates for some dis- 
tance round the boiler had been seriously affected by external 
corrosion, and reduced in places to one-eighth of an inch in thickness. 
It was from this cause that the rent occurred, the rent running cir- 
cumferentially for a distance of 10ft. or 12ft., parallel with the 
seating, and for the most part through the body of the plate. A 
portion of the bottom was blown down into the ashpit, where it re- 
mained, the rest of the shell flying to a distance of about 70ft., 
across a public road adjoining, and carrying away a portion of the 
boiler shed in its flight. The engineer, as wellas another man lying 
near to the boiler at the time, were both scalded, the latter dying 
shortly after in consequence. 

Competent inspection could not have failed to detect the dilapidated 
condition of the boiler, while this explosion shows that, however 
moderate the pressure may be, no boiler can be safely worked unless 
frequently submitted to a searching examination. 

No 35 Explosion, from which ove person was killed, arose from 
the collapse of the internal flue of a plain Cornish boiler, which was 
not under the inspection of this association. 

The diameter of the shell was about 5ft. Gin., that of the flue 3ft., 
the length of both 28ft., the thickness of the plates generally three- 
eighths of an inch, but in the flues barely as much, while the steam 

ressure was 45 lb. per square inch. The collapse had extended 
rom one end of the flue to the other, the portion over the fire being 
the least affected, while the remainder behind the bridge was com- 
pletely flattened down, The boiler had not, however, stirred from 
its seat, or broken a steam pipe joint, and all that was needed to 
resume work with the other two boilers, to which this was connected, 
was to close the junction valve. A rupture in an externally-fired 
boiler would have led to the dislocation of the whole series. The 
damage done by the last explosion of a boiler of that class was 
nearly £1,000. 

‘he cause of the explosion in question was obvious, viz., weak- 
ness of the flue. No flue of such dimensions as those just given can 
be safely worked with steam of a pressure of 45 1b. on the square 
inch unless strengthened either with hoops or flanged seams, or 
staying in some other suitable manner. It may be true, however, 
that some such flues, though unstayed, are working, and have done 
so for years, with steam of an equal or even a greater pressure than 
the above ; still they are continuing to do so only a‘ a risk, and their 
past immunity from collapse is no security against its occurrence in 
the future. Some flues gradually work themselves out of the circular 
shape, and thus become considerably weakened ; while all should be 
placed beyond the suspicion of danger, especially as this can be done 
at so trifling an expense. For particulars of the best method of 
adding hoops to those flues which are already made, see the assso- 
ciation’s monthly report of June, 1862. 

The fireman who was killed was standing in the front of the 
furnace at the time of the explosion, and blown, rake in hand, to a 
distance of about 60ft, 

No. 37 explosion occurred to a Cornish boiler, with a single flue, 
internally fired, and not under the inspection of this association. 
Fortunately, no one was injured, the cuginaien occurring during the 
dinner hour, when the men usually working near it were all absent. 

The boiler was set on two side walls. It was 23ft. long; its 
diameter in the shell was 6ft.; and in the furnace 3ft. 6in., which 
was reduced behind the fire-bridge, while the thickness of the plates 
was seven-sixteenths of an inch. 

The simple cause of the explosion was external corrosion, the 
plates having been so eaten away as to be reduced to one-sixteenth 
of an inch in thickness. Two complete belts, the entire circumfer- 
ence of the boiler, and a plate wide, had severed themselves from it ; 
while a third, which had rent in a somewhat spiral direction, and 
considerably overlapped a single circumference, lay opened out, and 
still attached to the shell. The two detached belts had fallen, one on 
each side of the original position of the boiler, doing considerable 
damage to property thereby ; while the main part of it had moved 
but slightly from its original seating, although it had made a semi- 
revolution on its longitudinal axis, and lay bottom upwards. The 
chimney was sha(tered; the boiler house, as well as an adjoining 
building, demolished, and some heavy machinery dismanted. 


Foreign anv Covontat Jorrines.—The East Indian Railway will 
be open to the public from Delhi to Calcutta on the Ist of February 
uext at the latest, with the exception of crossing the Jumna at Alla- 
habad. Orders have already been given for compiling new time 
tables, and for making the other arrangements requisite for the 
working of the increased length. As a temporary measure, the 
railway company will either have a pontoon bridge over the Jumna, 
or a steamer to convey the traffic across the river.—The long-pro- 
jected plan of making Paris a seaport, by cutting a ship canal to 
Dieppe, has not been abandoned. ‘Ihe canal is to be sufficiently 
deep and wide to permit the largest ships to come to Paris.—A pros- 
spectus has Leen issued of the Littlehampton, Havre, and Honfleur 
Steamship Company, with a capital of £150,000, of which half is to be 
first issued in shares of £10. The object is to run fast iron steamers 
to perform the passage from Littlehampton to Honfleur, calling at 
Havre, in eight hours. 











IN RELATION TO DYNAMICS.* 
By Professor Wittramson, F.R.S., &e. 

In the title given to this evening’s discourse I have used a hard 
word, Dynamics, which suggests the study of active forces, and of 
calculations about those forces, I thought it was no more than fair 
to put such a hard word into the title of the discourse, because the 
title was intended as some sort of description of the thing itself, and 
there is no doubt that the matter which I have to bring under your 
consideration to-night requires for its appreciation some of that 
careful and sustained attention which is given to mathematical 
subjects. The conclusion, of which it will be my endeavour to con- 
vince you, depeuds on a chain of facts. Ewch link of the chain isa 
very simp'e fact, but yet, if we lose one of them, the chain is broken 
and the conclusion falls to the ground. Having given you this 
warning of a very dry discourse, I am bound to state in mitigation, 
that of actual calculations we shall only need addition and subtrac- 
tion. I have on this table a couple of stout copper wires, one of 
which is in contact with one pole of a Grove’s battery of 100 cells, 
while the other wire is in contact with the other pole. ‘I'hey are 
very quiet commonplace-looking copper wires, though capable of 
giving signs of their pent-up energies; and if I were to disconnect 
them from the poles of the battery, they would be found just like 
any other copper wires ; but while in contact with the respective 
poles, these wires are endowed with latent energies, which, according 
to the direction given to them, are capable of producing effects the 
most varied and the most marvellous. We can get from them heat 
sufficient to melt the most refrantory substances, or light of a dazzling 
bri liancy which approaches nearer to that of the sun than does any 
other artificial light. With a small fraction of the actual power of 
these wires we can get volleys of electrical discharges, each one so 
powerful that the strongest man could not endure it; or we can 
endow iron with the foree of magnetism in its greatest intensity, 
and the compass forgets its steadfast direction when brought near one 
of these wires, and commits vagaries which would certainly appear 
niost alarming to navigators who are accustomed to trust their lives 
to its direction. And last, but not least, we can decompose the 
strongest compounds, or combine the most sluggish and inert of 
elements by the action of the forees at work in these wires. If a 
fairy gave you her wand, and told you that it was endowed with 
power to evoke five of the chief forces in nature, as they are often 
called, viz, heat, light, electricity, magnetism, and chemical affinity, 
with all their wondrous effects, you would surely not despise the 
gift, or neglect to learn its use. 
Science is the fairy who gives it you; but like a wise and benefi- 
cent fairy, she tells you that you must patiently examine and study 
its nature, and that its use will be proportioned to the progress of 
that study. The successive discourses and theories which have 
rapidly succeeded one another in this field of inquiry, and given us a 
knowledge of this wonderful instrument, constitute one of the most 
brilliant and instructive chapters of scientific history. It is particu- 
larly interesting to notice how the metaphysical theory of contact 
force, invented by the illustrious Volta, has gradually given way 
before the steady vance of chemical discoveries, and io we now 
explain it by des: bing the actual nature of the transformations 
which oceur in th» working of the battery. Many a clear head and 
steady hand has hl; ed to work out our knowledge of the subject, 
but towering above them all in undisturbed pre-emineuce we see 
the figure of our own Faraday, a man to whose fertile genius and 
indefatigablo indus ry we owe the chief discoveries relating to the 
chemistry of the galvanic battery. 

But chemistry alone is unable to explain the forces at work in this 
wonderful instrument ; she is obliged to call other sciences to her 
aid, and to combine physical and mechanical discoveries with chemi- 
cal ones iu her final chain of facts. It has been proved beyond all 
dispute that heat is a motion of atoms. Whenever the motion of 
masses is gradually or partially arrested by the friction of the 
particles of one against those of the other other, we find that the 
particles get heat Yet there is no production of force in such a 
process, ouly a trausfer of motion from masses to atoms. Picture to 
yourself a heavy train at the top of a railway incline: let the train 
run freely down the incline impelled by its own weight alone, and 
while it rushes onwards with headlong speed, let the break be applied 
with the utmost force, the train is stopped, yet the motion which is 
taken from it is not destroyed, it is merely transformed into heat, for 
the friction at the brakes evolves such intense heat that it is no easy 
matter to preveut it setting fire to the wooden parts about them. 
Again, if we drive the piston of a steam engine up and down by 
the pressure of steam, first below, then above it, and if this piston is 
connected by suitable machinery with movable masses, we get those 
masses set in motion as sufliciently as if they were drawn by hun- 
dreds, or even thousands of horses, and yet in this case the force is 
not created any more than in the former instance it was destroyed, 
for the steam which presses upon the piston loses heat by the effort 
and the heat is transformed into work, from which it can be again 
recovered, 

One of the most important steps of modern science has been the 
exact measurement, by Mr. Joule, of the quantity of heat which 
corresponds toa given amount of mechanical force. The result is 
stated ii ram 1, which tells us that the force of 1 lb. weight 
falling 72it, makes what we call the unit of heat, viz., that 
quantity needed to raise the temperature of 1 lb, of water 1 deg. Fah. 
Whenever mechanical force is expended in heat, or heat transformed 
into mechavical force, we now kvow exactly the proportion of the 
ene Which can be got from the other, You perceive from this that 
we not ouly know heat to be a motion of atoms, but we have even 
adelinite measure of it as we have of the weights of the atoms 
themselves. DPhilosophers had always believed tha. matter must. be 
built up of atoms, but it is within the last haif century that 
chemistry has given actual proof that such is really the case. No 
doubt there are some eminent men for whom every one entertains 
very greatrespect, whospeak of theatomic theory asa mere hypothesis; 
aud there are also eminent men who speak of the existence of matter 
in the same sceptical terms. There is no reasoning upon physical 
questions without assuming the existence of matter, and our friends 
only deceive themselves when they fancy they can do without it; 
and in Jike manner there is no reasoning upon chemical transfor- 
mations without the atomic theory. No other theory has ever been 
found to explain the facts, and without it chemical science, such as 
it now exists, and ] may even say flourishes, would be trensformed 
into a coufused aud unmeaning chaos of facts, Every che nist uses 


























the aton heory when he attempts to explain chemical facts, and 
chemists are bound to inform those who study nature and Ler forces 
from other poiuts of view that the existence of matter may just as 
well be denied as the existence of atoms. I felt it my duty to be 


the more specitic upon this point, because I believe that we have to 
look to the further development of the atomic theory for the chief 
progress of scieutitic chemistry. I have to speak to you not only of 
atoms ag really existing, but also of the movements of those atoms 
as productive of various important phenomena. 

It is now a good many years since I showed that chemical decom- 
positions are the results of pre-existing atomic movements—in fact, 
that the foree which produces chemical change is no other than a 
— form of atomic motion. Some of you may probably 
eel a little hesitation in admitting that, while a given mass of 
matter remains in the same place, the atoms of which it is composed 
are yet lu a state of intensely rapid vibration. Let us take the 
example of a gas—sry, common air. If air really consists of little 
atoms in a state of rapid vibration, striking against the sides of any 
vessel iu which the air is confined, and rebounding in virtue of 
their elasticity, what must we expect to happen if air was intro- 
duced into a vessel having a porous side, or a side with a number of 
very small holes init. Of course, the atoms would pass through 
the small boles and get out. In illustration of this I will show you 
one of those beautiful phenomena of so-called diffusion which have 
attracted the attention of so many able investigators of late years, 
especially of my distinguished friend, the Master of the Mint. I 
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Now this wire is such a wand, and | 


have got here a vessel, of which the upper part consists of a porous 
material, viz., unglazed earthenware. The vessel contains air, and 
I assert that the atoms of which this enclosed air consists are 
striking against the porous sides of the vessel, and escaping through 
them. But the outer air is getting into the vessel as fast as the 
inner air gets out, so that the vessel does not get emptier or fuller, 
and thé blue liquid in this tube, which is really the neck of the 
bottle, remains unmoved. I will now put the apparatus (still full 
of air) into a chamber full of a gas consisting of much lighter and 
more movable atoms than those of air, in fact, into a chamber full 
of hydrogen, and you see already that the blue liquid is 
being driven out by the neck of my vessel. This proves to us 
that the light atoms of hydrogen are getting in and through 
the porous sides quicker than the heavy atoms of air get out. 

Each atom of hydrogen weighs only one-fourteenth as much as 
an atom of nitrozen, which is the chief constituent of air; but it 
gets no benefit from its lightness beyond the power of moving faster, 
and I will prove to you that gases need not differ in density in 
order to diffuse into one another by filling this bell jar with a gas 
called nitric oxide, which is very nearly equal in density to atmo- 
spheric air. At the other side of the porous disc, which closes the 
mouth of the bell jar, will be a similar jar, marked by a black band 
containing common air, and if we get red fumes in the jar with a 
black rim, that will be a proof that nitric oxide has come out and 
mixed with the air in that black jar; if, on the other hand, we get 
red fumes in the jar with the white rim, that will prove to 
us that air has got into that jar and mixed with the nitric 
oxide contained in it. You see by the result that each gas is 
moving through the porous septum. I must now go a step further, 
and ask you to follow me into some chemical considerations ; in fact, 
into the consideration of that wonderful process which it has been 
the chief business and, I may add, the glory of chemistry to explain 
—I mean the process of combustion. 

We chemists think of combustion mainly as a process of combina- 
tion of different materials in their properties; but much better for 
our present purpose is the popular view of combustion, which con- 
sists in looking upon it as a plan for getting heat. You really do 
not burn coals in order to make carbonic acid and water, by 
combining the carbon and hydrogen with oxygen from the 
air, but you burn them in order to heat your houses, or 
your factories, or steam boiler. Combustion is the process by which 
some of the inherent motion of atoms is taken from them and trans- 
ferred, in the form of heat, to surrounding effects. If you burn a 
hundredweight of coal, and collect all the heat which is given by 
its complete combustion, leaving the products as cold as the 
original materials before use, you would have enough heat to boil 
about eighty hundredweight of water, that is, to heat eighty 
hundred weight from 32 deg. Fah. to 212 deg. Fah.; how in such 
an experiment we may say that all this heat is taken out of the 
coals and oxygen by merely combining them, and accordingly the 
products contain just so much less heat or the motion which consti- 
tute heat than the original materials before combination. If we 
burn iron as it very often is burnt in forges, we have heat given 
off, and the oxide of iron contains just that much heat less than the 
iron and oxygen before combination. Precisely the sane holds 
good when I break this little bulb and allow the iron which is con- 
tained in it to burn in the chlorine contained in this tall cylinder. 
You see evidences of the heat which is given off by the direct for- 
mation of the chloride of iron from its elements, and diagram 2 
tells you that for every pound of chlorine used to form this com- 
pound there are 1,492 degrees of heat evolved, assuming that the 
experiment is performed in presence of water. If chlorine is used 
to burn copper in the same manner, forming protochloride of ec pper, 
there are 962 degrees of heat evolved for every pound of chlorine 
taken up, and the lesser intensity of the combustion which you 
witness is an indication of that smaller evolution of heat. 

Now, iron can take chlorine away from any feebler metal, form- 
ing chloride of iron, aud turning the feebler metal out of its com- 
pounds. For instance, if I take a solution of chloride of copper 
(this deep green liquid), and break a bulb containing finely divided 
iron inside it, two things will happen at the same time—clloride of 
iron will be made, and chloride of copper will be unmade. We 
shall have a yellow solution of iron and a fine red powder, consisting 
of precipitated metallic copper. Before I begin the experiment I 
want you to notice that the chloride of copper does not act on this 
air thermometer, as both are at the temperature of this room. You 
see how rapidly the powder of metallic iron which I threw into the 
copper solution acts upon it, destroying the green colour and pre- 
cipitating the copper, but, at the same time, the liquid is getting 
hot. The air thermometer now shows a considerable rise of tem- 
perature. If you measured carefully all the heat which is given off 
when chloride of iron is formed in this indirect manner, you would 
find it less than when direct combination takes place. Every pound 
of chloride which goes to form protochloride of iron in this experi- 
ment gives off only 530 degrees of heat, instead of 1,492; whence 
this difference of 962 degrees of heat? The reason is obvious. We 
have here not only made chloride of iron, evolving thereby 1,492 
degrees of heat, but we have at the same time, and in the same 
liqaid, unmade chloride of copper; and this chloride of copper 
absorbs, when unmaking, just as much heat as it evolved upon 
making, viz., 962 degrees, so that 962 degrees of heat are consumed 
in the decomposition of the chloride of copper, 1,492 — 962 = 430 
only are obtained. In this experiment the iron was used in the 
form of a fine pewder for the sake of rapidity of action, and the 
copper remains in a similar form, each little fragment of copper 
being precipitated beside the little fragment of iron which was 
taking its chloride. 
nation and decomposition) are mixed up witu one another through- 
out the liquid. 

but | can effect the same decomposition and the same combina- 
tion in such a way as to keep them separate, the combination in one 
part of the liquid, the decomposition at some distance from it. For 
this purpose | put a piece of hard carbon into this porous cylinder, 
and pour some chloride of copper in with it. The porous cylinder 
thus filled is placed in a jar containing hydrochloric acid, and a 
plate of amalgamated zinc 1s immersed in this acid. I must then 
attach the zine outside the porous cell to the carbon inside it, by 
means of a metallic wire. ‘The zine will then dissolve, forming 
chloride of zinc, and metallic copper will be deposited from the 
chloride on the surface of the carbon. 
iron in my last experiment, only with a little more power; and the 
| carbon does not undergo any change whatever; all the combination 
takes place on the surface of the zine plate, all the decomposition on 
the surface of the carbon plate, where the copper is deposited. 
Ilow is it, then, that we have not the full heat of combustion 
evolved when the zinc combines and the corresponding heat 
absorbed or cold produced when the copper is deposited from the 
chloride ? That nothing of the kind occurs is easily seen, but the 
answer to the question involves the theory of the battery ; in fact, 
the understanding of our fairy’s wand, for this litde wire has an 
electric current running through it as long as it connects the com- 
bining and reducing plates. It has the same properties, as you can 
see by the deflection of the magnetic needle suspended beside it, 
which I mentioned as existing in our wires ou this table, and can 
produce the same kind of effect. Our little instrument is, in fact, 
one cell of a galvanic battery. If we want more power than this 
cell affords, we can select a chemical process in which the heat 
absorbed is more in excess of the heat absorbed by the decomposition, 
so that more heat will be actually available. Another way of getting 
more power is by increasing the surface of the plates; and a third 
process is to increase the number of cells, taking care to render the 
action in each cell dependent on that in the next, by counecting the 
zine plate in the first with tie carbou plate in the second, zinc in the 
second with the carbon in the third cell, and so in so-called polar 
order Every cell of a galvanic battery consists necessarily of two 
solid plates, capable of conducting electricity, moistened either with 
one liquid or with two liquids kept from mixing by a porous cell in 
the pores of which they touch one another. On the surface of one 
of these plates, which is called positive, a process of combination of 
« some kind goes on, whether oxidation er chlorination, of which the 
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effect is to evolve heat, and at the surface of the other plate, which 
is called negative, a process of unburning goes on by which the 
heat is absorbed. It is not necessary that the process of combustion 
at the surface of the positive plate should take place, as in the 
iustance before us, between metallic particles from the very sub- 
stance of the plate and a constitueut of the liquid, nor is it necessary 
that the decomposition be always effected by the deposition of a 
metallic body upon the surface ef the plate. I have here a little 
battery, consisting of two cells, so constructed that the chemical 
laws of its action are carried out in an entirely different manner. 
Each cell contains two platinum plates, one of which is quite clean, 
while the other is coated with the brown binoxide of lead. We 
may consider this plate as consisting of binoxide of lead, for the 
platinum beneath it only serves to connect the particles of that 
substance with the connecting wire. The bright platinum plate is 
immersed in nitrous acid contained in the porous cell, and the 
peroxide of lead is immersed in nitric acid outside the porous cell, 
When the battery is at work the nitrous acid becomes oxidised and 
converted into nitric acid on the surface of the positive plate, and 
the peroxide of lead dissolves off from the surface of the negative 
plate by losing oxygen. You can see the facility with which this 
transfer of oxygen takes place from the one body to the other by 
the decolorisation of the brown peroxide which takes place when [ 
mix it in this foot-glass with a solution of nitrous acid. You 
perceive by the testimony of this little battery that the oxidation of 
nitrous acid replaces the chlorination of the zinc in our first cell, 
and that deoxidation of peroxide of lead here occurs where dechlori- 
nation of copper took place in that cell. In all galvanic cells the 
plates communicate, not only by the liquids in which they are 
immersed, but also by the metallic connecting wires, and, while 
the cell is at work, a galvanised current passes not only through 
the connecting wire, but also through the connecting liquid. Now, 
there is this important difference between metallic aud liquid 
couductors. Wires are very good conductors, while liquids are 
very bad ones in comparison; aud if we put the two plates into the 
liquid of a cell without connecting them by a wire, there is no 
current, nor is there that chemical process which we know to be its 
neces-ary accompaniment. The use of the connecting wire does 
supply what is still wanted for the occurrence of the combining 
process at the one plate and the decomposing process at the other, 
and we are unavoidably led to consider that the electrical current is 
the process by which motion or vibration of atoms is transmitted 
through the wire from the combustion plate to the separation plate, 
The evidence in favour of this conclusion is strengthened, and, at 
the same time, rendered more precise by a study of the process 
which takes place in liquid couductors. It so happens that, inas- 
much as the liquids are composed of several elements, and as they 
undergo a permanent change during the process of conduction, we 
are able to gain a most valuable insight into the very behaviour of 
the component atoms while they are conducting the current. This 
is so very important a part of my argument that I must beg 
leave to state it to you, although I must confess that it deals with 
questions respecting the position and arrangement of atoms, 
which I would gladly have spared you had it been possible to do 
so. It will be most convenient for our purpose to select for con- 
sideration the very simple case of a cell containing a zine plate and 
a copper plate immersed in hydrochloric acid. ‘The zine dissolves 
by taking chlorine away from the hydrogen, and hydrogen is 
washed from the surface of the copper plate. It is generally 
admitted that the first step of the process is the establishment of a 
polar arrangement of the molecules of hydrochloric avid of such 
kind that the chlorine atoms are turned towards the zinc, the 
hydrogen atoms towards the copper; the atom of chlorine next to 
the zinc then combines with it, forming chloride of zinc; and, at 
the same time, the atom of hydrogen next to the copper is set free, 
and escapes. But the chlorine cannot combine with zinc with~ 
out getting rid of its hydrogen, at the same time, to the next atom 
of chlorine in the chain; and this second atom of chlorine must 
combine with another atom of hydrogen. ‘This goes on till the end 
of the chain of particles. We have iu this manner an atom of hy- 
drogen, which loses its chlorine, and cannot get another in 
exchange, but escapes uncombined on receiving the necessary 
impulse from the copper plate. In the diagram I exhibit the zinc 
plate C represents the copper plate, aud between we have the chain 
of molecules of hydrochloric acid, arranged iu polar order, from 
zine to copper. If we remove from our diagram the chlorine from 
one end and the hydrogen from the other we have a chain of mole- 
cules in the order in which they are left after the first action, an 
order which we may call anti-polar. If matters remained in this 
order there could be no further combination of zine with chlorine, 
no further liberation of hydrogen on the copper. We see thai there 
can be no combining current without a motion of the atoms. Atoms 
of chlorine must come in contact with the zinc to combine 
with it, and the atoms of hydrogen in contact with the copper to 
escape from it, and the polar arrangement must re-establish itself 
throughout the whole liquid, from the zinc to the copper, before the 
next decomposition ensues. It would be unnecessary to discuss, at 
present, the particular manner in which this atomic motion takes 
place in the conducting liquid; but there is no doubt of the fact that 
each atom of chlorine, after each decomposition, attempts to get 
over so as to touch the positive plate, while the hydrogen gets next 
to the negative plate. These atomic motions have been loug since 
shown to take place in the conducting liquid. Now, when a cur- 














| rent of electricity is passing through a liquid, it produces upon 


In fact, the two chemical processes (of combi- | 





every contiguous magnet the same effect as the same current 
received through a metallic conductor. You will see, when I send 
the current of my battery through this tube full of liquid, that the 
needle will be deflected exactly in the same mauner as if I send a 
current of equal strength through a rod of metal. Metallic con- 
ductors transmit with facility from the positive plate those vibrations 
which carry over the force needed for the liberator of the metals at 
the negative plate; while liquids sluggi-hly and reluctantly allow 
a similar vibration to take place along their coustituent atoms, so as 
to evable the atoms to get into the places where they are wanted for 
the chemical action; but the liquid is always behindhand with its 
work, and opposes the chief resistance to the completion of the gal- 
vanie circuit. : 

We have now got to the point to which I wanted to bring you, 
and I will not attempt any further particulars. Our fairy wand differs 
from an ordinary copper wire by having pulsations going through 
its length, from atom to atom, which transmit mechanical force from 
a process of combination which disengages it to a process of decom- 
position which absorbs force. Any heating effects, or lighting 
effects, or magnetic, or electrical, or cliemical work, which the wire 
is made to do, are so much resistance to the chemical action of the 
battery, and afford outlets for some of that redundant force evolved 
by iis combustions, which, if the battery were closed by a short 
thick wire, would go to heating the liquids in the cells. You see 





| now the resistance opposed by the platinum wire is overcome by the 


energy of my battery, which forces the heavy ato.ns of this metal to 
an unaccustomed energy of action, more, in fact, when I sborten 
somewhat the wire than it can bear without fusion ; or, if I discharge 
it through the steel substance of this stout file, you see how little 
able is even this material to withstand its action in contact with the 
air. Again, if I discharge it between these carbon points when in 
contact with each other, and then screw them a little asunder, I get 
a luminous discharge from the intensely heated state of the particles of 
carbon. - 

I must now leave to your consideration the outline of the chemical 
theory of the battery. What we know of the working of this 
wonderful instrament is no doubt very little, compared with 
what remains to be discovered ; and of that little I have described 
to you only a very small part—in fact, only the very foundation of 
the edifice” If you have auy doubts on the subject, trust that you 
will ascribe their existence to the imperfections and shortcomings of 
my exposition, and not lay them to the account of the theory 
itself.—[Professor Williamson, following in the wake of many a 
men of science, assumes that heat has been proved to consist 0 
motion, whereas there is no evidence whatever of this, while there 
is much in support of the opposite opinion.—Eb. E. | 
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PRODUCTION OF SOUND BY ELECTRICITY. 


Tue following communication has been addressed by Professor 
W. Thozason to Professor Tait :— 

Yesterday evening when engaged in measuring the electrostatic 
capacities of some specimens of insulated wire designed for sub- 
marine telegraph cables, I had occasion frequently to discharge, 
through a galvanometer coil, a condenser consisting of two parallel 

lates of metal separated by a space of air about -007in. across, and 
charged to a difference of potentials equal to that of about 800 
Daniell’s elements. I remarked at an instant of discharge a sharp 
sound, with a very slight prolonged resonance, which seemed to 
come from the interior of the case containing the condenser, and 
which struck me as resembling a sound I had repeatedly heard 
before when the condenser had been overcharged and a spark passed 
across its air-space. But I ascertained that this sound was distinctly 
audible when there was no spark within the condenser, and the 
whole discharge tuok place fairly through the 2,000 yards of fine 
wire, constituting the galvanometer coil. I arranged the circuit so 
that the place where the contact was made to produce the discharge 
was so far from my ear that the initiating spark was inaudible; but 
still I heard distinctly the same sound as before from within the 
condenser. 

Using instead of the galvanometer coil either a short wire or my 
own body (as in taking a shock from a Leyden phial), I still heard 
the sound within the condenser. The shock was imperceptible 
except by a very faint prick on the finger in the place of the spark, 
and (the direct sound of the spark being barely, if at all sensible) 
there was still a very audible sound, always of the same character, 
within the condenser, which I heard at the same instant as I felt the 
spark on my finger. Mr, Macfarlane could hear it distinctly standing 
at a distance of several yards. We watched for light within the 
condenser, but could see none. I have since ascertained that sud- 
denly charging the condenser out of one of the specimens of cable 
charged for the purpose produces the same sound within the con- 
denser ; also that it is produced by suddenly reversing the charge of 
the condenser. 

Thus it is distinctly proved that a plate of air emits a sound on 
being suddenly subjected to electric force, or on experiencing a 
sudden change of electric force through it. This seems a most 
natural result when viewed in connection with the new theory put 
forward by Faraday in his series regarding the part played by air or 
other dielectric in manifestations of electric force. 
confirm the hypothesis I suggested to account for the remarkable 
observation made regarding lightning, when you told me of it about 
a year ago, and other similar observations, which, 1 believe, have 
been reported, proving a scund to be heard at the instant of 
a flash of lightning in localities at considerable distances from 
avy part of the line of discharge, and which by some have 
been supposed to demonstrate au error in‘the common theory 
of sound. I may add that Mr. Macfarlane tells me he 
believes he has heard, at the instant of a flash of lighting, a 
sound as of a heavy body striking the earth, aud imagined at first 
that something close to him had been struck, but heard the ordinary 
thunder at a sensible time later.— Chemical News. 
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lt also tends to | 


| the wooden collar from getting on fire through the friction. 


| of acircle to the end of the lever. 


engines of Chaillot. In order to measure their dynamic effect, M. De 
Prony made a similar instrument to that still in use by the Royal 
Agricultural Society about thirteer years ago. The main shaft of 
prime mover was embraced by two pisces of wood, each block fur- 
nished with a semicircular neck, like the brass shafts of a bearing. 
The two pieces were screwed up on the shaft by means of a bolt on 
each side. Attached to the wooden clips was a long lever, furnished 
with a weight. The weight suspended at the end of a lever—always 
tending to fall—was kept up by the fri-tion of the shaft, revolving 
in contrary directions at the other end of the lever. The friction 
could be either increased or diminished by screwing up the bolts 
more or less tightly. ‘The whole of the work of the engine is thus 
expended in overcoming the friction, and the engine can even be 
entirely stopped by increasing the pressure on the brake. The 
weight exactly counterbalance- the power exerted by the engine in 
motion ; and indeed the instrument may well be termed a friction 
balance. The friction on the axle is evidently in the same ratio to 
the weight on the end of the lever, as the distance of the point of 
application of the weight is to the radius of the axle. Thus, the 
friction ov the axle, multiplied by the radius of the axle, is equal to 
the weight on the end of the lever, multiplied by the distance of the 
int ofapplication of the centre of gravity of the weight. The un- 
snown quantity —the friction, viz., on the axle—is evidently obtained 
by first multiplying the weight on the end of the lever by the dis- 
tance of the point of suspension at the centre of gravity of the weight, 
and then dividing this product by the radius of the axle. Knowing 
the friction on the surface of the bear:ng, we can then ascertain the 
number of revolutions of the bearing per second or per minute. If, 
after measuring the circumference of the bearing, we multiply this 
circumference by the number of revolutions it makes per minute, 
aud by the friction (ascertained as above) exerted upon that surface 
by means of the weight on the end of the lever, we get a product, 
giving us the dynamic effect of the engine per minute—the real 
horse-power. In this calculation we have not taken into account 
the weight of the lever itself and the scale in which is placed the 
weight. The lever may be either counterbalanced, or its weight at 
its centre of gravity taken into the calculation. 

The Royal Agricultural Society soon felt the usual difficulties at- 
tending the use of this particular form of the instrument. In the first 
place its use was attended with a certain amount of danger, and 
some dexterity and experience were required from the operator at 
the brake-screws. <A too great tightness at the bearing had a ten- 
dency to suddenly carry round the brake on the devoted head of the 
operator. Besides, the surfaces had to be continually lubricated with 
a stream of soap and water, which, however, did not always prevent 
ln auy 
case, the continual vibrations of the weight caused by the unequal 
side-friction on the clips, evidently led to some inaccuracy; the 
leverage got less as the weight rose higher, and the truth of the 
deductions was evidently thus effected. Before the introduction of 
the present excellent brake by the Consulting Eugineer of the Royal 
Agricultural Society, many attempts were made by several emivent 
men to improve the apparatus. Fourneyron, when ascertaining, in 
1829, the power of his well-kuown turbine, adapted a solid segment 
The centre of the segment was 


. , : 
the centre round which the weight had to oscillate, and the leverage 


ENGINEERS have now employed the friction dynamometer for more | 


than twenty years. Absurdly termed a force resister in the prize 
sheets of the Royal Agricultural Society, it has teen used by that 
body, at their (now) quadrennial trials, for nearly twenty years: 
The friction dynamometer is, in fact, the only instrument by which 
the dynamic effect of a powerful priwe-mover can be ascertained 
with complete accuracy, and, to the extensive use of it by agricuitu- 
ral engineers, is undoubtedly due the comparatively high dynamic 
efficiency of the portable engine. ‘The improvement of the steam 
engine itself may be said to advance in a parallel line with the im- 
provement of the instruments by which an accurate knowledge of 
its internal working can be ascertained. Just as the engine indicator 
is termed the stethoscope of the steam engine, so may the friction 
dynamometer be termed its force measure—the indicator and the 
stethoscope both help us to get at a definite diagnosis of the inward 
valves and mechanism of the respective patients, while the friction 
dynamometer measures the exact strepgth of the “giant with 
one idea.” Strange to say, we may look in vain, inany of 
the treatises on the steam engine, for an account of the 
friction dynamometer. It is scarcely alluded to in the well-known 
treatise on the steam engine, by the Artisan Club. In the otherwise 
excellent article “ Steam Engine,” in the “ Encyclopedia Britan- 
nica,” it is dismissed in a couple of lines. ‘The truth is, that the 
friction dynamometer is only used in England by agricultural engi- 
neers. ‘This enterprising body of men—the most progressive section 
of that progressive race, the engineers of this country —are members 
of what is quite a new profession, and this profession is as yet with- 
outa literature. Now, we strongly suspect—and what we saw and 
heard at Worcester confirms us in our suspicion—that a little infor- 
mation on the matter will be acceptable to many of our readers. 
Besides as we lately gave the numerical results of the trials, and our 
opinion on their scientific and commercial results, it behoves us the 
more fully to explain the important and remarkably ingenious instru- 
ment by which the thermo-dynamic results of the engines were 
obtained. In fact, if we look back to all the engine trials conducted 
by the society, we see that, de fucto, it is the friction brake that has 
determined the awards, 

The first form in which the friction dynamometer was afterwards 
used at the trials of the Royal Agricultural Society was that known 
under the naine of De Prony. It is generally believed that this 
eminent man—the favourite engineer of the first Napoleon, himself a 
civil engineer of no mean ability—was the original inventor of the 
use of a friction brake as a measurer of force. This is a mistake. 
White, in his well-known “ Century of Inventions "—portions of 
which were published at the beginning of the century—fully describes 
and illustrates a friction brake as a measurer of power. In alluding 
to the figure, White says :—* A gripe or brake, such as millers use 
to stop their windmills with, is fixed under (the fulcrum of a lever) ; 
it surrounds the wheel and is then fastened to the end of the lever, 
the brake is thus pressed with greater or less force against the wheel 
as the weight is placed more or less distant from the fulcrum of the 
lever. By these means a resistance of an equal kind is produced 
capable of being adapted to any power it may be wished to measure, 
which makes this dynamometer a real tribometer or measurer of fric- 
tion. 


Ever since the introduction of the steam engine, and the more | 


general use of water power, the necessity has been greatly felt for 
possessing an instrument to measure the efficiency of a prime mover. 
Such an instrument gives the only means of ending the disputes 
between the buyers,and producers of steam engines—disputes that 
continually occur, especially in countries where fuel is dear. Several 
means were proposed, but they all failed. Until the introduction 
of the friction brake, the only way of asecrtaining the power of an 
engine was to compare it with the performances of another doing a 
similar duty, and supposed to be of a similar power. It is true that 
the power of an engine might be ascertained by making it wind up 
a weight tied to a rope, from a deep pit or mine; but the objections 
to the general use of sucha plan are self-evident. The indicator 
is also ameans of approximately determining the power of a loaded 
steam engine; it does not, however, give any meausof ascertaining 
the friction, which increases with the load. Besides, the collation 
of mere indicator diagrams, multiplied by the number of revclutions 
of the engine under trial, would cause endless disputes at such com- 
petitive tests as those of the Royal Agricultural Society. 

At last, after several abortive attempts to use a friction brake for 
this purpose, by M. Hachette in 1811, by M. Gingenobre in 1815 
(during a lawsuit between an English engine-maker and his French 
customer), M. De Prony, in 1821, practically applied, and mathe- 
matically explained, the friction dynamometer. 

Louis X VIII. was desirous of having a report on the old and new 


| however, a slight practical difference. 


of the instrument was thus unaffected by any slight vibrations. At 
about the same period, Dr. Alban—the prophet of high-pressure 
steam, the author of the well-known work on the high-pressure 


| engine, the enthusiast who, when doctor to a hospital was turned 


away for converting the lavement syringes into small steam engines 
—also attempted to improve the friction balance, He regulated its 
vibrations by meaus of a Watt's cenwrifugal governor. The governor 
was connected to one of the brake screws, by means of gearing. An 
increased speed of the engine under trial influenced the governor, 
which then screwed up the screws tighter, and thus slackened the 
speed of the engine; a slower speed, of course, brought forth a con- 


trary action. The most important improvement, however, on the | 
i The brake was | 


old lever brake, was that of M. 'T. Barrois, in 1829. 
adjusted to work below the engine shaft, and at an angle of 45 deg.; 
any vibration was thus immediately checked by the increasing 
leverage. ; Our limits will not allow us to allude to all the varia- 
tions of the old friction brake: all these variations, however, 
point to the great store set by scientific men on this important in- 
strument. 

The first step made by the Royal Agricultural Society towards the 
adoption of its present form of brake wasabout ten years ago. The 
society adopted a plan proposed by a Mr. Balk, formerly, we believe, 
of Ransomes and Sims, Ipswich, and who received a silver medal for 
his plan. It will be found described in Specification No, 1452, a.v. 
1854. The strap of the brake is “connected to the end of an 
unequally-armed lever, which causes any shifting of the strap to 
increase or decrease its pressure on the friction wheel.” We believe 
that this brake was first used at the Lincoln Meeting; butit did not 
act satisfactorily, and its employment led to disputes amongst the 
eager competitors. At the succeeding trials the Royal Society 
adopted its present well-known form of brake, the action of which 
really leaves nothing to be desired. 

The simple means of carrying out the compensating principle— 
doing away with side-friction—is stated to have been originated by 
Mr. J. G. Appold, the same man who has given his name to a form 
of the centrifugal pump. 
A.D. 185!, in an apparatus originally proposed “ for regulating and 
ascertaining the labour performed by prisoners.” 
specifies the placing of the weight in a vessel filled with water—the 
same plan adopted with the weights on the brakes of the Royal 
Agricultural Society. “The water greatly resists any sudden 
alteration of the position (of the weight), but it can move slowly 
with little resistance from the water.” A counter, driven by an 
eccentric on the brake shaft, gives the number of revolutions of the 
brake. The present strap, as is well known, is in two halves, con- 
nected to a link, fixed to the framing at the bottom end of this link. 
Each half, of course, pulls the link in an opposite direction. About 











It is embodied iv Specitication No. 13586, | 


Mr. Appold also 


} 


the same time as the temporary adoption of Mr. Balk’s brake, Messrs. | 


Clayton and Shuttleworth, of Lincoln, proposed the present plan of 
making the bearing part of the strap of separate small wooden 
blocks—an arrangement already in use for the brakes of cranes, 
corn-mills, and similar machinery. 

Of course, the plan adopted by the Royal Agricultural Society for 
calculating the power given out at their brakes is on the same prin- 
ciple to the mode of calculation with De Prony’s brake. There is, 
The friction brake used by 
the society is not fixed directly to the engine shaft, as with De 
Prony’s brake. For the sake of convenience, the motion from the 


| engine is communicated from the engine pulley, by means of a 


| brake pulley. 


strap, to another pulley keyed on the shaft, on which is also the 
The relative diameters of the pulleys have thus to 
be taken in the calculation. The entire friction brake is also on 
wheels, so that it can be easily adjusted to any position of the 
engine. 

The engine being brought opposite the testing shed, its proprietor 
then declares its horse-power and the number of revolutions at 
which he wishes it to be worked. The circumference of the engine- 
pulley in feet is then ascertained, usually by means of a tape. The 
horse-power—the number of revolutions—the diameter of its pulley 
being thus obtained; the diameter in feet of the pulley on the 
dynamometer; the circumference in feet of the distance of the 
pointer carrying the weight (measured from the centre of the brake 
wheel) being, of course, previously known—the weight that has to 
be put on the engive is then calculated. This is done by multiply- 
ing the declared number of horses’ power by 33,000, aud the pro- 


| duct by the diameter (or cicumference) of the pulley on the dyua- 


mometer. This product is then divided by the product of :—Istly, 
the circumference in feet corresponding to the distance of the 
pointer carrying the weigbt from the centre of the brake wheel ; 
2adly, the diameter (or circumference) of the driving pulley of the 
engine; and 3rdly, the number of revolutions of the engine per 
minute. We will suppose an engine, declared to be of eight horses’ 
power nominal, and making 120 revolutions per minute—with a 
driving pulley 15ft. in circumference. ‘he brake pulleys of the 


| quotations are firmly maintained. 





dynamometers of the R. A. S., are 14ft. in circumference, aud the 
“ brake path” is 17°33ft. We thus have: 
8 xX 82,000 x 14 
17:33 X 15 X 120 
= the weight applied to the brake. 
Seven pounds of coal and 1 1b. of wood per horse-power are now 
carefully weighed and served out to the attendants. The fire-box 
is then fired, and the steam is got up to a pressure of 50 1b. on the 
square inch. In order to afterwards ascertain the quantity of coal 
used in getting up steam, the coal remaining outside the fire-box is 
carefully weighed, and the amount consumed is taken into account 
at a later stage of the operations. When the steam is at the fixed 
pressure of 50 Ib. the regulator valve is opened, and the engine is 
set to run against the dynamometer. When the desired speed of 
120 revolutions per minute can no longer be kept up, the engine is 
stopped, and the number of revolutions is noted off the counter. 
Another portion of fuel is now served out, consisting of 14 Ib. of 
coal per horse-power. No wood was weighed out this year to 
relight the fire-box. At the last trials, at the Chester show, in 
1858, the fire-boxes had to be swept out, and 1 lb. of wood per 
horse-power was allowed to the attendants for lighting the fire. 
When the steam is again at the required pressure of 50 lb., the 
engine is again started against the brake. It is now the business of 
the engine man to get as many revolutions as possible out of the 
engine. Every means are used to spur on the flagging energies of 
the steam horse. The fire is always so carefully burnt out that but 
a slight layer of ashes is to be seen on the grate when the engine is 
stopped. ‘The coal is broken into pieces of the size of a hazel nut, 
and the fire-bars are thus obliged to be very close together. A 
drop of oil on the coal would affect the true results, or even a 
deficiency of quality in a single lump of the coal served out. When 
the engine can no longer keep up the speed desired—in our case 
120 revolutions per minute—it is stopped, as before, and the number 
of revolutions recorded by the brake counter are noted down by the 
judges. 
. he duty of the engine, the mechanical time, the minutes of duty 
(convertible terms) are got by dividing the total number of revolu- 
tions recorded by the counter—at the end of whichever bout it is 
wished to caleulate—by the number of revolutions of the brake per 
minute. In the instance we have shown, the speed of the brake is— 
120 x 15 
14 
120 being the declared number of revolutions of the brake per 
minute—15 the circumference in feet of the engine pulley—14 the 
circumference in feet of the brake pulley. Let us suppose that the 


= 1185; 


= 198 5j3— 


number of revolutions recorded after the second is 15,710, Then 
15,710 = 12225. 
1230 


The mechanical time of the second exp-riment is thus 122/25 
minutes. If we now reduce thi se minutes to hous and decimals, 
and divide the number into the 14 Ib. of coal wei ched out per horse- 
power, we get the coals per hi rse-power per hour cousumed by the 
engine. We should of course get very uncertain r-sults if only the 
coal consumed during the second exper it were taken into 
account. ‘ Racers,” provided with fire-bricks in te fire-box—with 
additional water-spaces, or ot! er meaus—would lay up such a store 
of heat as to distance their Je:s complicated com ciitors. The fuel 
consumed in getting up the st.am is, howeve., ascertained in the 
following way :—In the same ratio as the number of revolutions— 
numbered by the counter—as the end of the second experiment, 
bear to the amount of coal then cousumed, so are the number of 
revolutions—at the cessation of the first experiment—to the quantity 
of coal not consumed by the engine. The amount thus ascurtained 
is deducted from the quantity used in the fire-box during the firs 
experiment. The difference gives the approximate amouut of coal 
consumed in getting up steam.— Mechanics’ Magazine. 


Tue Weise Coau ann Iron Traves.—The Colliery Guardian 
states with reference to the trade of the Newport district, that 
arrangements are in progress for the purchase of the Poninewynydd 
Works by the Millwall lron Company, consisting of Messrs. Peto, 
Brassey, and others. Last week, Mr. John Ilughes, late of the 
Uskside Works, and at present one of the principal managers at 
Millwall, visited Pontnewynydd in company with one of the most 
experienced forge managers in South Wales, and acareful inspection 
of the works was made. It is proposed that iron bars and slabs 
should be at first turned out, which will be forwarded to Millwall, 
and then rolled into armour plates. If the Pontnewynydd Works 
start, there will not be a single works in the valley at a stand-still. 
The house coal trade continues to suffer from the want of vessels, 
and but a very small quantity has been shipped since my last week’s 
report. There is a steady business doing in steam coal, and mer- 
chants are fairly off for orders. An advance of 10 per cent. has 
been made this week to the puddlers and other skilled workmen 
engaged in the iron manufacture. At Cardiff, the steam coal 
merchants have not yet got over the difficulty of meeting the ex- 
traordinary demand for steam coal, and there are a great number of 
ships waiting for cargoes. The principal houses have paid 
unusually large sums for demurrage, aud it is stated on good 
authority that one firm alone has already had to pay something 
like £2,000 for detention of vessels. It was stated last week that 
many of the merchants refused to take more orders with specific 
conditions as to delivery, and as this policy is continued, there is 
no doubt that the trade will in a few weeks return to its usual state, 
The agitation amongst the colliers as to an advance of wages has 
not subsided, although the masters have made a distinct promise 
that they shall have a rise this month, being the same 
time as at the ironworks. The ironworks are well employed, 
and the trade generally is in a fairly heal‘hy siate, Current 
The blast furnace erected 
at Pencoed by Messrs. Cox and others, of Bristol, about five years 
since, is to be blown in by Mr. T. P. Price and some London gentle- 
men. The object it appears is to produce pig from the clay iron- 
stone of the estate, and coal blast, aud the produce will then be sent 
to the Pontnewynydd forge to be finished. The property was 
inspected by Mr. John Hughes, C.K., a few days ago, in order to 
make the necessary arrangements as to starting. ‘The trustees of 
Swansea harbour intend to seek Parliamentary power to raise a sum 
of £30,000 for the extension of the western picr, and the deepening 
of the entrance channel, whereby an increased depth of water would 
be obtained of three feet three inches—a most important considera- 
tion for the large class of vessels now frequenting the port. A large 
reduction of the ballast rates upon vessels seeking cargoes of coal . 
and iron was also agreed to, the reduction involving a loss of income 
of about £1,000 a year, but which the increase of trade consequent 
thereon is expected to compensate. Swansea has struggled under 
great di-advautages ascompared with Cardiff, in consequence of the 
very high ballast rates charged, and we have no doubt the reduction 


| of rates now conceded will result in a largely increased export trade. 


The iron trade continues active, and will probably remain so during 
the autumn and winter months. ‘The coal trade is not quite so good. 

New Pree at Banxsipe, Sovurawark.—On Monday a new and 
commodious pier, constructed by the Couservators of the River 
Thames, in compliance with a requisition from a large body of 
traders and inhabitants of the Soutuwark side of the river between 
London Bridge and Blackfriars-road, was opened for the landing 
aud embarkation of steambout passengers. The new pier com- 
municates with Emerson-street, Southwark, and is nearly opposite 
St. Paul's Pier, Queenhithe. It will open up the river comm unica- 
tion fora long time required between the north and south sides of the 
Thames, and supply the deficiency dation caused by the 
removal of the pier at Southwark Bridge. It is cpdomtaed that 
steps will be taken for extending similar pier accommodation to other 
points and places on the Surrey side, 
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ADIE’S APPARATUS FOR MEASURING ANGULAR 
AND ACTUAL DISTANCES. 


Tuese improvements, by Patrick Adie, of the Strand, relate to | 
the arranging of the instruments invented and patented by him, 10th | 


February, 1860, No. 357, in such a way as to avoid the errors 
of eccentric and other parallax, 

For this purpose, in the first arrangement applied to measuring 
angular distances, he adopts two similar telescope object. ends, one 
above the limb and the other below, the lower one being fixed to the 
limb, and the upper one, with a vernier attached, reading full degrees, 
aud travelling over the length of the arc. To connect these, the 
upper telescope has a hollow male centreat right angles to and in one 
piece with itself, and the lower one a female centre also in 
one piece, with and at right angles to the lower telescope. 
At the junctions of the male and female centres and their 
respective telescope tubes, are placed a reflecting prism or other 
reflector in each, which sends the rays received from their 
respective object glasses through the hollow centre, and towards each 
other, these rays being then received on twosmaller reflectors mounted 
on an adjustable arm, to correct for eccentricity and parallelism, 
each reflector occupying half the field of the eye-piece, which then 
receives the rays. A position is given to the eye-piece always 
int rmediate to the angle of the two telescopes, by means of two 
levers, each attached at one end to the object ends of the telescopes 
aud at the other end toa sliding piece on the eye tube, and turns on 
a centre round the outside of the female or lower telescope centre, 
and to this the interior or half prisms are attached with their adjust- 
ments. By this means, having the two telescopes and their reflec- 
tors symuctrical, the patentee gets rid of all parallar, and gets parallel 
rays into the eye piece. The improvements may be applied also 
when ouly plain sights are used. A small reflector is also employed 
fixed to the eye-tube centre, and brought by au arm over the centre 
of the instrument; this is used as a finder and as a quick measurer 
of the angle, both arrangements reading in full degrees on the limt»s 


The improvements relate, secondly, to the arranging of the | 


reflectors in the second part of the invention, when the actual 
distance of an object is measured by the angle formed by the cones 
of rays of the two telescopes, so as to get rid of parallax and bring 
the rays from both object glasses parallel into one eye-piece. For 
this purpose the object glass of the movable telescope and the 
reflector behind it is attached to the inner tube at the end furthest 
from the centre, the reflector behind the other object glass and the 
object glass itself being made a fixture to the outer tube. The centre 
round which the interior telescope turns is placed near or in the 
iniddle of the instrument. The rays from both object glasses, passed 
towards the centre by the above reflectors, are then received by 
two half reflectors, either one before the other or their ends oppo- 
site to one another when used in a hollow centre. For facili- 
tating the fixing and adjustment of these prisms, the front one is 
attached to the outside of the outer tube, or if both are used ina 
hollow centre both are fixed from the outside. 

lig. 1 represents a side view in section of the first part of the 
improvements ; Fig. 2, the same in plan. 

A, the upper telescope ; B, the pnd one; e, the tube carrying the 
eye-piece, Which is fixed ton, n, which is a female centre working 
outside the centre m, m; Lis the limb fixed firmly to m, m, 
into which the lower telescope 6 is fixed; the upper telescope 
A is fixed to A, A, the interior hollow male centre; R, R', the 
reflecting prisms with usual adjustments in the telescope tubes, 
sending the rays at right angles towards Pp’, pt; these re- 
flectors or prisms are mounted on the arm jf; which is 
attached to n,n, and made adjustable as to centreing and paral- 
lelism by pushing and pulling screws atk, k. The levers c, and c', 
are each jointed at one end to 0, which slides on the tube outside 
the eye-piece tube e, and are jointed at the other ends to two 
arms c§ and e*, which arms are fixed to the telescope tubas a and 3, 
so that when a is moved round its centre n, n, in the cen.re m, m, 1 
always holds a position midway between the two (on the other side 
of the centre). 2 is a reflector, the shaded portion being silvered, 
the other half plain, fixed on a pillar to n,n; this, by moving only 
through half the angle, fixes the telescopes quickly to the angle, and 
is useful as a rougher instrument, and is read in full degrees on the 
limb. 

Figs. 3 and 4 represent a side view and plan in section of the 
second part of the improvements, and Fig. 5 shows the means 


adopted for fixing the front prism from the outside, both prisms | 


being so fixed when these are in a hollow centre. 

a, a, is the outside telescope tube; a! the object glass fixed to it, 
and p the prism or other reflector to send the rays to the middle of 
the tube ; 6, 6, is the interior telescope tube ; 6', its object glass tixed 
firmly to it; p', its prism to bend the rays, also fixed to , b, and 
both moving with it; p* receives the rays from p', and sends them 
into half the eye-piece a?; p* receives the rays from p, and sends 
them into the other half of eye-pieces; c and c! are the inner and 
outer centres, placed either near or in the middle between a' and 6! ; 
g and e,a scale and vernier, reading in degrees the angles of the 
telescopes when directed at an object; T, the tangent screw for 
setting. 





PRICE AND DAWES’ BURGLAR-PROOF SAFES. 


Tuts invention, by Messrs. Price and Dawes, of Wolverhampton, 
consists, firstly, of an improved construction. or arrangement of the 
details of iron safes and doors and frames, whereby greater strength 
and security are obtained. Figs. 1, 2, and 3, show how the patentees 
dispense with the ordinary large lock and lock case heretofore em- 


ployed, and in lieu thereof construct the door with aseries of perma- 

nent or stationary notches or openings a, a, and claws or projections 
| b, b, Fig. 3, round the inner edge, which notches communicate with a 
| space c, c, round the middle portion of the edge of the door; then 
round the front face of the safe or door frame is constructed a groove, 
| as shown in section in Fig. 1, parallel and continuous, and into 
| this groove or channel is fitted longitudinally sliding bars 

d, d, Figs. 1, 2, and 3, so as to project inwards equal or 

nearly so to the depth of the notches or openings a, a, round 

the door, and also notched out similarly to the edge of the door, as 

shown at e, e, and f. 7, Figs. 2 and 3, and so arranged that while 
| the door is opening or closing the claws or projections of 
| the one are opposite to the notches or openings of the other, and 
| thus they (the claws and notches) will pass through each other, 
| and allow of the claws jf, f, on the sliding ba's d, d, entering into 
| the space c, c, round the middle portion of the edge of the door, and 
| in locking or securing the same the sliding barsd, d, are caused to 
| move longitudinally in their grooves a distance equal or thereabouts 
| to the length of the notches or openings a, a, and e, e, and thus 
| bring the claws or projections b, b, and f, f, opposite each other, the 


| Stationary ones upon the door being behind or inside those of the 


| bars, and thus prevent the opening of the door. In this position 
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| they are secured by a smaii unpickable ‘and gunpowder-proof lock 
| orlock similar'to the metho! employed in the ordinary large lock, 
| now in use on'the doors of iron safes and strong rooms. The small 
| lock or locks may in some cases be inserted in the door as “ mortise 
locks,” the bolt or bolts * shooting” out between the claws, so as to 
prevent their being moved backwards, the bolt of the small lock or 
| locks being “backed” or supported by the claws upon the 
| door. The bolts or claws f, f; and sliding bars d, d, thus con- 
| stituting the “large lock” may be actuated by a lever, (g, Fig. 
3,) or any other convenient method, 
upon the door with a spindle and “follower ” in the usual manner. 
In some cases it is preferred to secure the bolts 7; f, by one or 
| more cross bolts thrown by a second small knob or handle, and 
which are also secured by a sinall lock or locks placed in any con- 
venient part of the door. 
united at the corners of the safe or door frame by the quadrants and 
racks h, h, and i, i, Fig. 2, and thus made to work simultaneously on 
all or any of the sides of the safe or door. 
forming the groove or channel (for the bolt bars d, d) round the safe 
body or door frame, the patentees prefer using strong angle iron (as 
shown in section at j, j, Fig. 1, and in perspectivs at j, 7, Fig. 3) 
dovetailed at the corners, and well rivetted or screwed to the safe 
body or door frame, the angle iron being bevelled on one edge, as 
| Shown in Figs. 1 and 3. 
| The second part of the invention has for its object the rendering 
| of the doors or other portions of the bodies of safes or strong room 
| doors drill-proof, tap-proof, or screw-proof; this is effected in some 
| cases by theemployment or application of a coating or facing of hard 





| cast iron k, &, Figs. 4, 5, and 6, technicaily known as hard pig, or | ; 
| long. As to the charge of powder used, there was a discrepancy 


| white pig iron, so united to the wrought iron door or body plate that 
| all attempts to break it away would be useless; to this end the 
| patentees, in some cases, run or cast the bard or white iron &. k, 
| upon the wrought plate /, J, Figs. 4 and 6, the latter being furnished 

with projections, such as screws, rivets, dogs, claws, or Z-iron (see 
Fig. 4), round and amongst which the white or hard iron 4, 4, is 
| poured or cast, and thus the plates &, &, and 4, /, will be firmly held 
| or united together. 





MR. GEORGE P. BIDDER AND THE UNIVERSITY OF 
EDINBURGH. 

At the opening of the winter session of the University of Edinburgh 
Sir David Brewster, in his inaugural address, thus referred to Mr. 
George Parker Bidder :—*“ It would occupy too much of your time 
were | to give you an account of the many benefactors who have 
founded bursaries in this University ; but there is one so peculiar in 
some of its aspects that I feel it a speciai duty to bring it under your 
notice ‘The Jardine Bursary bears the name not of its founder, but 
of the patron and friend of its founder, and is the only bursary, I 
believe, in any of our colleges endowed by a student with the first 
fruits of his professional labour, and consecrated to the individual 
through whose liberality be obtained a University educativa. In 
1820 George Parker Bidder, celebrated asthe ‘ Calculating Boy ’ was 
brought by his father to Edinburgh to exhibit in public his wonder- 
ful powers of mental calculation, Sir Henry Jardine, then King’s 
Remembrancer of Exchequer, took an interest in the boy, and, 








believing that he possessed talents beyond his arithmetical capacity, 
obtained the permission of his father to give him a College educa- 
tion. By means of a liberal allowance from himself, and a little 
assistance from his friends, of whom [ had the privilege of being 
one, Sir Henry obtained for George Bidder an education in this 
University which fitted him for the noble profession of a civil engi- 
neer. By his talents and industry Mr. Bidder soon rose to profes- 
sional eminence, and in 1846 he presented £1,000 to the University 
to found a bursary for the benefit of natives of Scotland, and he 
gave it the name of Jardine, in commemoration of the munificence 
of his benefactor. Mr. Bidder, who thus highly appreciated the 
gift of a University education, and thus feelingly evinced the grati- 
tude with which he received it, en‘ered the junior classes in 1820, 
and completed the course in 1824, without, as he himself tells us, 
exhibiting any superiority over his fcllow students. It isa 
remarkable circumstance that the late celebrated engineer, Mr 
Robert Stephenson, studied here at the same time, and afterwards 
became Bidder’s warmest patron and steadiest frierd. Equal in 
eminence, as in age, these two alumni of our College have designed 
and executed the most gigantic and imperishable works in every 
part of the world ; and I venture to say that no University in the 
empire has sent from its halls two engineers of higher accomplish- 
ments and greater name. From the University Mr. Bidder was 
ushered into the battle- field of life, and manfully struggled with its 
difficulties. Fortune, however, as it always does, favoured the 
brave, and he passed through the ordeal of early life to a manhood of 
usefulness aud of honour. In 1825, the year after he quitted the 
University, he was elected a Fellow of the Institution of Civil 
Engineers, and he became its president in 1860. During that long 
period he superintended, or designed and executed, many of the 
greatest engineering works of the age. From a humble place in the 
trigonometrical survey he becam> the assistant of Mr. Palmer, with 


| whom he was employed on the London Docks and other works of 
| importance. Under our late eminent countryman, Mr. James Walker, 


| tion of the Norwegian ‘lrunk and Royal Danish Railways. 


he superintended the erection of the Brunswick Vier at Blackwall ; 
and he was employed by his friend, Mr. Robert Stephenson, on the 
London and Birmingham Railway. He then became engineer- 
in-chief on several English lines, and was charged with the forma- 
One of 
his greatest works is the Victoria Docks on the ‘Thames, and he is 
at present engineer-in-chief to that gigantic system of railway com- 
munication in the East, 1,232 miles in leugth, which is destined to 
confer on our Indian empire the blessings of Christianity and 
civilisation.” 





Ramway Receipts 1n 1863.—The total receipts of the railways 
in the United Kingdom for the first three quarters of the present 
year amount to £22,159,390, as compared with £21,144,671 for 
the corresponding period of last year. ‘I'he rate of increase is very 


| slightly greater than that of the mileage worked, viz., 10,715 miles 


this year and 10,284 miles last year. 
Borer Expiosion at Topmorpen.— On Tuesday morning a terrible 


| boiler explosion took place at one of the three cotton mills of Messrs. 


Ingham and Sons, on the side of the canal at Todmorden. The 
mill is a five-storey stone building, with the engine-house and 
boilers at one end. It had been standing idle since the previous 
Wednesday, but on Tuesday morning steam was got up for the pur- 
pose of starting, and many of the workpeople were inside the mill. 
it is supposed that, through some oversight, the boiler was not 


| sufficiently filled with water, and some of the plates had got nearly 


| water to be ejected, an explosion occurred. 


red-hot, when, the first stroke of the engine causing some cold 
One end of the boiler 
was blown out to a distance of thirty yards, and lodged against a 
wall, The mill was at the same time filled with steam, and shaken 
so severely as to loosen the floors, cause tle roof to fall in, and to 
become almost a wreck. Several of the workpeople in the mill were 


| injured. One is reported to have been killed. The engine driver 


is said to have been attending to his engine, and yet to have escaped 
unhurt. What is more singular still is that a woman who was 


| standing on the boiler hanging out clothes to dry escaped unhurt, 


| though blackened with soot and dirt. 


and a knob or handle | 


The sliding bars d, d, may be coupled or | 


For the purpose of | 


It was reported at one time 
that six persons had been killed, but we believe that only one life 
was lost, though four or five persons were injured. 

Haxpours anp Docks 1n South Wates.—LEnergetic efforts are 
being made at present to increase the harbour and dock accommo- 
dation at the different ports of South Wales, and more especially at 
Llanelly, Swansea, and Milford Haven. ‘The trade of Swansea has 
shown such remarkable activity and increase within the last few 
years that it has been found desirable to take measures with the 
view of deepening the entrance channel, the extension of the 
western pier, the alteration of the eastern pier, and the erection of 
the requisite lights. Mr. Abernethy, the Harbour Trust engineer, 
estimates the cost at £30,000; and if a satisfactory arrangement can 
be made with the Duke of Beaufort, the owner of the shore and land, 
the works will be proceeded with under an order from the Board 
of Trade, otherwise it will be necessary to apply for an Act of Par- 
liament. ‘The Harbour Trust of Llauelly have also seen the im- 
portance of increasing the floating accommodation at that rapidly 
rising port, in order to meet the wants of the daily increasing trade. 
The ‘Trust have opened negotiations with the directors of the 
Llanelly Railway and Dock Company, and the latter have agreed 
to carry out the desired extensions and improvements provided the 
Trust will give certain guarantees in return. ‘These the Trust have 
consented to give, and therefore there is every probability of the 
matter being brought to a successful issue. An Act was obtained 
last session for the construction of docks at Milford Haven, and it 
is rumoured that the London and North-Western Company are not 
unwilling to lend their powerful aid to the project. 

Frencu Rirtep Guxs.—The following letter ,has appeared in the 
Times :—*“ in your leading article of to-day upon iron-clad ships 
there occurs a mistake which, though perhaps obvious to the in- 
itiated, should, I think, be corrected, so that full effect may be given 
to the otherwise accuraty statements made respecting the broadside 
ritled gun used in the French navy. This gun throws a solid suot 


| of 30 kilogrammes’, not 30 ib., weight, aud may therefore bo termed 


| a 60 pounder. 





Having had the opportunity afew weeks ago of 
visiting all the ships forming the fleet of iron-clads assembled in 
Cherbourg, I carefully inspected their guns, and learnt all | could 
about them by inquiries from the officers and men serving on board. 
The guns are all made of cast iron, reinforced with a strong hoop 
of steel or wrought iron extending from trunnicns to breech. They 
have a bore ot the diameter of, as near as | could measure, 6}in., 
and fire cast-iron conical shot, with frouts very pointed, weighing 
6u} lb. (solid). and (including pointed front) about two diameters 


in the replies I received. One informant told me it was 4 kilo- 
grammes, or 8lb.; another 3} kilogrammes or 7 1b; another 
3 kilogrammes, or 61b. Probably all these charges are 
used with various shot or shell. 1t will be noticed that the charges 
are small compared with the weight of shot aud size of bore. The 
initial velocities would probably be good, as the projectiles are com- 
paratively very short. Nor long ranges | found trom the tables fur- 
uished to me that great elevations are needed, as may be expected 
from the fact that a short rifled shot loses its momentum almost as 
rapidly as the old spherical shot. ‘lhe windage alluwed is cousider- 
able; this of course givesrelief to the gun at the instant of explosion, 
and is one of the reasons why the French are able to empioy cast 
iron hooped with steel for their rifled guns. The windage also pro- 
vides for easy loading in the case of the muzzle-loading gun. It 
may be added that the French muzzle-loaders and breech-loadersare 
exactly alike in bore and turn, and fire the same projectiles. 1 was 
told that all the guns now being supplied are muzzle-loaders, aud 
they are much preferred by both officers and men, especially by the 
latter. Besides the ordinary pointed projectile of cast iron, each 
iron-clad was provided with special projectiles for penetration 
through armour plates. My application to be allowed to see these 
was politely refused, as they were locked up in a magazine apart, 
They were described to me as being “ flat-fronted, ard made of tem- 
pered steel, like those which pierced the Warrior target at Shoebury- 
ness.” 
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Tuis invention, by John Howie, of Hurlford, Ayrshire, relates to 
the arrangement and construction of the crossings of railways, with 
the view of making these parts of the permanent way more durable 
than at present, and of lessening the cost of their renewal. Under 
one modification or system of arrangement embodied in this inven- 
tion, in place of laying down rail of the ordinary kind, 15ft. or 16ft. 
in length, short lengths of rail are inserted in the main and siding 
rails at the parts which are found to wear away most rapidly by the 
traffic of the carriages. The parts which are found to give way so 
much sooner than the other portions of the line are those which are 
contiguous to the tongue or point rails of the crossings. At these 
parts a comparatively short length of rail is interposed in the line of 
the ordinary rails, and forming a continuation of the same. These 
short lengths of rail are, by preference, formed of steel or case- 
hardened iron, in order that hey may wear as long, or nearly as 
long, as the rails which are subjected to the ordinary wear and tear 
of the line. These short lengths of rail are fastened by means of 
fish plates, extending for some distance beyond the abutting ends of 
the rails, and are firmly bolted together ; a portion of the bolts may 
be passed through both the rails, so as to obtain a very firm junction, 
and prevent all rocking or lateral motion of the rails; the fastening 
of the paris may, however, be effected in various ways. In 
conjunction with these short lengths of hard metal rails, 
it is proposed to make the extremities of the tongue rails 
in short pieces, fastened by suitable chairs, and extending 
backwards a length of 4ft. or 5ft., and made by preference 
of steel or of case-hardened iron, so that the parts may wear in 
unison with the contiguous hard metal rails. 
arranging the short rails is to form them in two parts, the lower 
portion of the rail being formed with a vertical web or feather, aud 
the upper half being of a saddle-like figure with a recess corre- 
sponding to the midfeather of the lower part. ‘The upper portion of 
the rail is slipped on to the lower one, and the two are firmly secured 








Another mode of | 


by being bolted together by the fish joints. This arrangement | 


admits of the upper portion of the rail being easily renewed from 
time to time when worn 
of railways may be rendered far more durable and more cheaply 
renewed than heretofore, and additional safety is obtained by the line 
being maintained in a more efficient state at the parts which are fre- 
quently the cause of accidents. 

Fig. 1 represents a plan of a double line of railway with the cross- 
ings arranged according to the improvements; Fig. 2 is a plan of 
another mode of arrangement; Fig. 3 is a transverse vertical section 
of the crossing taken on the line 1,1, Fig. 1; Figs.4and 5 are 
corresponding sections taken on the lines 2, 2, and 3, 3, in Fig. 2. 

Referring to the modification shown in Figs. 1 and 2, it is foundin 


practice that those parts of the main and siding wing rails which are | 
| the rails when required. Instead of making these steel rails with two 


immediately contiguous to the extremity of the tongue rail wear 
away with much greater rapidity that the other parts; this arises 
from the concussion of the carriage wheels as they from the 
tongue rail on to the main or the siding — rails. 

rapid destruction of the rails short lengths o! 

the parts subject to the greatest amount of wear. Thus the main 
wing rail A, Fig. 1, instead of being constructed in a long length of 
15ft. or 16ft., is mado at the curved or open end in a short length, 
and is then continued by a comparatively short length of iron or steel 
rail B. This interposed length of iron or steel rail is attached securely 
to the wing rail A and the main rail C by the fish joints D, more 
distinctly seen in the enlarged transverse vertical section, Fig. 3, 


With these improvements the crossings | 





which are fastened by bolts and nuts in the usual way. The siding 
wing rail is fitted in a similar manner with a length of 
steel rail F, forming a continuation of the siding rail G. At the 
part on the line 1, 1, where the two rails are nearest to each other, 
one, two, or more hexagonal bolster pieces or tubular bosses H are 
placed between the rails, and through each of which a bolt I passes, 
as well as through the several parts of the fish joints D, and the rails 
and jaws of the double chair H, the bolt 1 firmly securing all the 
parts by nuts at their outer ends, which are prevented from loosen- 
ing by means of the jam nuts J fitted to its screwed ends, as is 
shown more particularly in the transverse vertical section, Fig. 3. 
In lieu of this arrangement, the parts may be connected by means of 
two or other number of bolts, the inner end of the bolts being 
secured by nuts, and the ends of the bolts and nuts being caused to 
bear one against the other. In like manner, with a view of pre- 
serving the parts of crossings most exposed to wear, the tongue or 
pointed extremity K, where the main rail C and the siding rail G 
merge into oue, is formed of a short length of iron or steel. This 
tongue rail K is formed in two parts, spliced or dovetailed together 
near the point in the usual way, and bolted together. At the back- 
ward ends the steel rails or points K are firmly connected with the 
continuous lines C and G in a suitable double chair, or by means of 
fish joints, or in any other convenient manner. With this arrange- 
ment either of the parts B, F, or K, may at any time be readily re- 
moved and replaced by other lengths of rails, but these parts being, 
by preference, made of steel or of case-hardened iron, they will bear 
a much greater amount of wear aud tear than the ordinary rails, 
and thus are not likely to require renewal ; but, for readjustment or 
any work of a similar kind, the system of forming these parts in 
short lengths will be found very convenient. 

The modification shown in Fig. 2 represents another mode of 
arranging the parts of the crossings of railways. In this arrange- 
ment thetongue K of the main and siding railsC and Gis made of a 
saddle-like figure, that is, it has two lateral vertical webs L, as shown 
in the enlarged vertical section, Fig. 4, which is taken on the line 
2, 2, Fig. 2. The extremities of the rails C and G are made without 
heads, as shown in Fig. 4, the saddle-shaped tongue K, which is 
formed of iron or steel, is fitted on the ends of the rails formed to 
receive it. Holes are pierced through the webs of the rails and 


| saddle piece, and through these holes bolts M are passed, which are 


secured by means of jam nuts. The main and siding wing rails A 
and E are fitted in like manner with the iron or steel saddle-shaped 
rails B and F at the points where the greatest amount of wear takes 
place. These lengths of steel rails are made to fit the rail, as 
shown in Fig. 5, and are secured thereto by bolts and jam 
nuts N, or in any other convenient manner, These saddle- 
shaped iron or steel rails are easily fitted to and removed from 


pendant or side webs L, as shown in Figs. 4 and 5, they may be 


| made, if preferred, with a single web to attach them to the main 


To obviate this | 
steel rails are placed at | 


rails © and G, which in the last modification, shown in Fig. 2, is 
jointed at their winged ends A and E by the short pieces B and F. 
this modification of attachment by a single web, though not so 
strong as that of the double web, might, however, in some cases be 
preferred, and be quite sufficient for the purpose required. With 
these several arrangements the crossings of railways may be 
rendered far more durable than heretofore, and consequently much 
more economical in cost, as well as being easily accessible at all parts. 
We doubt the origivality of Mr. Howie's invention. 
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THE GREAT SHIP. 


A spectat general meeting of this company was held on Tuesday, 
at the London Tavern, for the purpose of altering the qualification of 
directors, the election of directors to fill vacancies at the board, and 
the consideration of a relating to the maintenance of the 
company ; Mr. Gooch in the chair. . 

= Yates, the secretary, having read the notice convenirg the 
meeting, 

The Chairman said that, since the last meeting, Mr. Barber, their 
late chairman, had disqualified and ceased to be chairman of the 
company. He had, however, been invited to attend the meeting, 
and was present to answer any questions that might be requisite. 
He (the chairman) wished to make a few remarks before he 
resigned his position as a director, which he had held since the &th 
of February, 1860. He thanked the shareholders for the confidence 
they had placed in him for the last four years. In February, 1860, 
the ship was in debt £40,000, and an expenditure of £40,000 was 
requisite before they could send her out of harbour so as to bo sea- 
worthy. She went to America in the same year, and realised a sum 
of money from visitors; and, on her return, a considerable sum 
was found requisite for repairs, and to renew her decks, in- 
volving an outiay of £28,000. In 1861 she met with a 
gale, and injury to the extent of £27,000 was the result of a 
defect in the construction of the rud:r and paddies. In 
the next year an accident from strting on a rock cost 
the company £47,000, making togeiher £185,000. During 
that period they had raised £200,000, they got £33,000 for 
exhibiting the ship, and the loss on traffic was £50,000. If the ship 
had been his own, notwithstandin. these failures, he believed he 
could have made her a success in the American trade. Every ship in 
that trade had suffered from the competition, and he believed it had 
been a losing game for all the steamers out of Liverpool, but might 
have been prevented. If the ship had been continued in the 
American trade he believed she would have been successful. The 
directors had been accused of pursuing a policy detrimental to the 
interests of the company. The design of the original directors was 
to send the shipto America, Under that impression arrangements 
had been made, and with that understanding the people of Portland, 
in 1858, went to considerable expense to enlarge their docks for her 
reception. The Grand Trunk Railway Company also went to 
expense to accommodate the expected traffic. The late directors had 
endeavoured to carry out the policy of the original promoters of the 
company. The New York interests, however, prevailed over those 
of Portland, aud the ship was sent to the former place, which was 
considered by some as almost a breach of faith. He then adverted 
to the devotion and zeal of the late chairman, Mr. Barber, and stated 
that he had made great sacrifices to assist the company and promote 
its interests. The policy of the late board had been the policy of 
the shareholders. With regard to the present position of affairs, a 
committee had been appointed, and they had reported as to what 
should be done, but he did not agree in their recommendation ; the 
ship had been ae in the hands of trustees by the bondholders, the 
company had failed to insure the ship, and to pay the wages as 
agreed upon. Whether it was in the power of a body of share- 
holders to retain possession of the ship without paying otf the bond- 
holders and ped mee remained to S seen. ‘The committee, or 
members of the new board, must be in a position to invest their own 
money in order to enable the company to go on, and the present 
directors would do all they could to assist them, He had known Mr. 
Brunel for a long period, and knew all his views with respect to the 
“great ship.” He had nothing to report, and would call on Mr. 
Hawes, the chairman of the committee, to make his statement. 

Mr. Hawes said the committee had made another report. He felt 
disappoiuted that Mr. Gooch and Mr. Brassey intended to leave the 
board, but he hoped they would continue in the company for some 
time longer. He feared the sale of the ship was boing forced on, and 
if the bondholders were to become part purchasers of the ship it 
would be very hard on the shareholders. To show that the action of 
the committee on the affairs of the company had been favourable, 
he stated that on the 2nd of October last the price of shares in the 
market was 1s. 6d. and 1s, 9d. each, and of the preference shares 
6s. 8d.; but now they were 4s, and 10s. respectively. He had at- 
tended meetirgs of creditors at Liverpool and other places and they 
had agreed to ay ed their claims on certain conditions, and so had 
Messrs. Glyn and Powell, so that the difficulty of settling with them 
was not so great as had been represented by the late chairman. He 
then adverted to a letter which appeared in the Times of that morn- 
ing in respect of the position of their affairs. He thought he knew 
the writer, and that more was known of their affairs than was stated 
in the letter. He then read various portions of it, with a view to 
show they were erroveous in some particulars. ‘I'he 26,000 tons of 
coal for a voyage to India and back would not exceed 22,000 
tons, even at the same rate of consumption as on the American 
route. The ship had consumed 6,500 tons of coal in steaming 6,500 
miles, but by taking advantage of the trade winds on the Indian or 
Australian route the consumption of coal, out and home, would be 
reduced to 18,000 tons. Doubts had been expressed as to the number 
of troops and second and third-class passengers that could be con- 
veyed, and also as to the fares that would be realised. The Govern- 
ment had sent 2,700 troops to America in their ship, and he could see 
no reason why they should not send troops by her to India or else- 
where. He then alluded to the second report of the committee, 
which had just been printed. He was sure the shareholders 
would find it more to their advantage to keep the ship in their 
own hands than to sell her, because those who might pu 
chase her would do so to make a profit, and he thought 
the shareholders might as well have the profit themselves. He 
then read the second report of the committee, which stated that the 
present financial position of the company was—Ist, a share capital of 
£303,000 ; 2nd, a preference share capital of £100,000; 3rd, a mort- 
gage debt redeemable in 1865 of £105,350 ; 4th, creditors on current 
account, about £35,000; 5th and 6th, repairs required for voyage to 
India or Australia, and outfit for the voyage, £25,000. ‘The com- 
mittee stated confidently that there need be no alarm of an immediate 
sale of the ship, and that the proceedings and notices given under 
the “ Winding up Act” would be speedily settled, if the propositions 
now submitted to the shareholders were approved. ‘To release the 
ship from the current debts, to complete 'the 'y repairs, and 
to provide the outfit for another voyage, £60,000 was required, which 
must be immediately available either in cash or sevurities, though 
only so much of it need be used as was indispensable to the proper 
equipment of the ship. Against this there would certainly be receipts 
of £30,000 for passengers, parcels, and freight before sailing ; and in 
four months accounts would be received of the gross sum likely to be 
received on the homeward voyage, estimated at above £50,000, 
leaving a large margin for expenses of outfit for the homeward 
voyage and sundries. If these figures were correct, £25,000 in cash 
to py off the most age | liabilities, and a guarantze to pay, at the 
end of six months, the deficiency, if any, not exceeding 
£35,090, was all that would be required to enable the directors 
to place the — in the best possible position to make either an 
Indian or Australian voyage, whichever, after the most careful con- 
sideration, might be determined upon. ‘To secure, then, the success 
of these voyages, no exertion, care, or reasonable expense must be 
wanting. Everything must be superintended by those determined 
to make it succeed, and one, if not two competent persons, knowing 
thoroughly the interests and necessities of th company, and having 
them so thoroughly at heart as to insure tl, best and most econo- 
mical arrangements, must go out with the shi; to whatever port she 
might be destined to. To carry out these views two forms were 
enclosed for the consideration of the shareholders. Form 1 was for 
a subscription of such amount as might suit the convenience of 
each shareholder, to be paid at once, to provide the cash required to 
meet current debts and accruing interest, &. Form 2 was a 
guarantee deed, to be signed by the shareholders and others, upon 
which the directors would raise funds for the outfit and sundry 
expenses, not exceeding £35,000, and the liability in respect of 
which, to each subscriber, would be limited pro rata to the amount 
of his subscription. The subscribers to these louus, either under form 
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No. 1 or form No. 2, would be repaid, with a bonus of 10 per cent., 
out of the cash received from passengers and freight on the voyages 
out and home, or, if necessary, out of the future receipts of the com- 


pany. The sum subscribed under form 1, and the bonus to which it 
would be entitled, weuld be repaid from the receipts of the outward 
voyage; but, if those were not sufficient, then from the receipts of 
the homeward voyage. The sum raised upon the guarantee form 
No. 2, with the bonus of 10 per cent, to which the guarantors would 
be entitled, would be repaid to the lenders, with incerest, after the 
payment of the subscribers to form No. 1; any deficiency in the 
receipts of the first voyage out and home to repay the lenders must 
be made good to the guarantors, who would be repaid, with their 
bonuses, out of the receipts of the second voyage. Should the 
amount subscribed under form No. 1 be sufficient to meet the wants 
of the company, the guarantee would not be used. This would be 
notified to the subscribers as soon as possible after the 14th inst. 
The excess of receipts from the first voyage, which might arise 
beyond these charges, and the current expenditure and accruing 
interest, would be applied to the general interest and dividend 
account. ‘Che guarantee deed might be subscribed by nou-share- 
holders as well as by shareholders, thereby affording to persons taking 
an interest in the success of this great experiment in shipbuilding an 
opportunity to assist the new board without becoming shareholders, 
in testing her capabilities on the voyage where she would be most use- 
ful to the country, and wherealone shecould be beneficially employed.” 
The report then stated that the design of the ship was for the longest 
voyage ; and to run against heavily subsidised lines with 1-horse 
steam power to 3} tons of carrying power, while she had but 1-horse 

wer to 8 tons of carrying power. The result of such competition 
bed been a loss in three years and a half of £161,869. The report 
appealed to the shareholders as to the expediency and policy of 
advancing or giving security for £60,000 to save their property. 
The lowest estimated receipts from passengers, parcels, and freight, 
on the outward voyage to India, was £30,000. Parcels and light 
freight, now charged at £36 per ton, would pay in this ship. at £18 
perton. ‘The speed of the ship had been calculated at 11 knots per 
hour, iastead of 120r 1°, which she had run on the American line, 
and this low rate, which | ould make 43 days as the length of the 
voyage, would admit of eat economy in working. If those esti- 
mates were corsect, there vould be a surplus of the receipts on the 
first voyage beyond exp .. iture of about £40,000, which would be 
much increased on the «nd; and the shareholders would, the 
committee thought, be contented if, instead of losing from £4,000 to 
£6,000 on each American voyage, or £161,000 in three-and-a-half 
years, they found by one long voyage their debts paid and the ship 
free. He said they proposed to reduce the qualification of the directors 
from 1,000 shares to 500 shares, and when they considered that there 
were 3,400 shareholders in the company, and that there were not 
more than 20 who could act under that qualification as directors, 
they would see the expediency of altering it. By reducing the 
qualification to 500 shares they would have from 300 to 340 share- 
holders who could act as directors, ‘The next resolution would be 
for appointing directors, and, as about one-third of the sbares 
were held in Manchester and the surrounding district, he expected 
they would be prepared to send two qualified shareholders to repre- 
sent them at the board. ‘The difficulty was vow to raise the capital, 
as the former directors had raised £180,000, which had been spent 
and lost. He hoped the shareholders felt satisfied that he had 
shown a good case. He had received twenty or thirty letters from 
shareholders expressing approval of the course intended to be 
adopted. He believed the bondholders were disposed to assist them 
in their exertions to release the ship and make her profitable. 
He concluded by moving a resolution to the effect that the qualiti- 
cation of the directors be reduced to 500 shares of the nominal value 
of £500. 

Mr. Bradlaugh, for Mr. Leverson, the solicitor, stated that such a 
resolution would require the confirmation of a special meeting in a 
month hence, If they appointed new directors they could not act until 
their election was contirmed by another special meeting of the 
company convened for the purpose. ‘They were at present without 
& quorum at the board. All the directors, excepting Mr. Gooch and 
Mr. Brassey, jun., bad disqualified, and it required three directors 
to form a quorum. In such a state of things there was no board to 
instruct the solicitor to defend the company with regard to the legal 
proceedings that had been taken in the Winding-up Court and in 
seven or eight other Courts. 

Mr. Hawes contended that he had a right to put the resolutions he 
intended to propose, and was so advised by counsel. 

Mr. Offor, as a shipowner and ship agent, endeavoured to show 
that Mr. Hawes’ estimates were fallacious. Instead of £20 for the 
conveyance of soldiers, the price would not exceed £7 10s. each, and 
they were only sent out to India in one or two months of the year, 
generally in July. They would have to compete with sailing vessels ; 
but even taking the figures of Mr. Hawes, that each voyage would 
give £125,500 receipts and £84,328 expenses, leaving a net profit of 
£41,172, and multiplying this by five, for three and a half years’ 
voyages, it would amount to only £220,860 net profit. Out of this 
would have to be deducted £36,750 interest on debentures, £35,000 
for insurance, £61,250 for interest on 17} per cent. preference shares, 
and a further sum of £61,250 arrears now due to them, and also the 
proposed £60,000, with a 10 per cent, bonus of £6,000, making to- 
gether £220,250 before the shareholders could get a penny. This 
supposed that they would have nothing to pay for accidents and 
repairs, but that would not be the case. He thought the better 
course would be to allow the ship to be sold, and to reserve the 
money they proposed to raiso and spend to purchase her free of 
incumbrance, He believed the estimated receipts of each voyage 
were considerably overstated and the expenses understated. 

Mr. Hawes defended his estimates, and contended, from inquiries 
he had made, that they were reasonable, and would be borne out. 
He condemned the suggestion of allowing the ship to be sold to get 
rid of their liabilities to the preference shareholders. ; 

Mr. Shoolbred said he held 1,000 shares that had cost him £3,000, 
and he most decidedly objected to the resolution, because £100 
would now buy the qualification of 1,000 shares, aud he thought it 
ought not to be less. ms 

lhe Chairman put the resolution, and it was carried. 

Mr, Hawes then proposed that Mr. Prowse be elected a director. 

Phe Solicitor said no director could act under a less qt alification 
than 1,000 shares until those resolutions were coutirmed by another 
special meeting, so that in the interval they would be vithouta 
board, and the consequences might be serious. 

A very long discussion ensued, iu the course of which various 
‘ggestions were made for the purpose of meeting the difficulty. 
At length it was unauimously arranged that Mr. Shoolbred should 
be elected a director to form a quorum at the board, with Mr. 
Brassey and|Mr, Gooch, wutil the legal difficulty was got over. They 
were, without incurring personal responsibility, to give effect to the 
resolutions which might be come to by the proposed new directors. 

On the motion of Mr. S. Russell, Mr. Shoolbred was elected a 
director to constitute a quorum, and Mr. Hawes, Mr. Prowse, and 
Colonel Browarigg were recommended to be elected directors at the 
hext meeting, which would take place in about fourteen days, and 
at which the recommendation would be confirmed. 

The report was then adopted, 

A resvlution was also passed authorising the directors to raise 
£60,000 for the purposes of the company, and the proceedings con- 
cluded with a vote of thanks to the chairman, 





Raitways in Berawa.—(From our Correspondent. )—It appears 
that the extent of railway in operation in Belgium is 1,30%4 miles. 
The length in course of construction is 2593 miles, and further con- 
cessions still unexecuted, have been made to the extent of 7333 miles, 
making a total of 2,301} miles. Of the 1,3084 miles in operation, 





the State has only constructed 355} miles, all the surplus being the 
result of the efforts of private industry. The expenditure on the 
355§ miles of State lines to the close of last year was £8,156,144, or 
£22,910 per mile, 





NOTES FROM NEW SOUTH WALES. 

We have again advices from this important colony. With respect 
torailways, New South Wales has now on its three trunk lines 123 
miles, opened for traffic, while contracts have been taken for 109 
miles more; and within a few weeks further lengths of thirty-one 
miles will be tendered for, making altogether 263 miles. The works 
now on hand will more than absorb the £750,000 voted by Parlia- 
ment last session for railways, although at present, owing to the 
slow rate at which most of the extensions are being carried on, 
only a small portion of this sum has been expended. ‘The question 
of railway extension had not yet been discussed this season in the 
Assembly, but the proposal of the Government to borrow nearly 
£1,000,000 for that service is likely to provoke much discussion 
when the estimate is proposed. ‘The policy which has been forced 
on the Government by resolutions of the House, is to push on at 
once with the three extensions simultaneously ; and accordingly the 
Southern, the Western, and the Northern lines are being surveyed, 
plans and sections prepared, tenders invited, and contracts taken, as 
fast as the works can be proceeded with. It is agreed that the 
Southern line should be taken, through Goulburn towards the River 
Murray, and the Western live through Bathurst, westward ; but it is 
not likely that the Northern line will be continued northward 
beyond Murrurundi, 100 miles from Maitland. The principal 
objection to its farther extension in ihat direction appears to be 
that it would run parallel with the coast, and that if a railway is 
required for the New England district, it should be carried thence to 
Grafton or some other sea port. It will be for Parliament to decide 
as to the direction the Northern lixe is to take if not continued 
beyond Murrurundi; and probably some definite proposal will be 
submitted by the Government, Mr. Whitton and Mr. Barton having 
recently made an inspection of that part of the country. One of the 
railway estimates for this session is—towards the extension of the 
railway to Mudgee; and should this diversion be approved of, it 
would probably commence at Muswellbrook, and be taken through 
Merriwa. In answer to a question in the Assembly as to the 
amount of work which had been done ou the new extensions, Mr. 
Arnold stated, that the payments made had been as follow:—On 
the Southern line, £27,000; on the Western line, £24,000; and on 
the Northern line, £2,000. From these figures it would appear 
that of the three extensions the Western has been carried on with 
the greatest activity, the Southern extension having had the start by 
several months. Estimating the cost of the formation at £4.500 per 
mils, only about an eighth of the work is at present done, although 
half the time of some of thecontracts has expired. The present 
contracts are only for the formation, and when these are finished 
the lines will have to be ballasted and the rails laid, and it is scarcely 
likely that any of them will be ready for opening before the begin- 
ning of 1865. ‘The unsatisfactory manner in which the contracts are 
being performed was about to be brought before Parliament, notice 
having been given by Mr. Samuel of a resolution inviting Sir M. 
Peto and Co., or some other eminent contractors, to prepare 
estimates for constructing either the Southern or the Western line 
to Albury, and the Northern line to Murrurundi, including the 
surveys, the preparation of plans, and the finding of all the material 
required; the contractors to be paid in debentures bearing 5 per 
cent. interest, and to be reimbursed for the outlay incurred should 
their tender not be accepted. ‘Th» resolution further provides that 
for the purpose of paying off loans so raised, 2 per cent. of the 
amount should, every year, be taken from the consolidated revenue. 
The next contract to be advertised will be for a length of about 
sixteen miles of the Great Southern Railway ; when this is completed 
the line will extend for 108 miles in the direction of Goulburn, 
The country through which this extension will pass presents few 
engineering difficulties. It was expected that in September a 
further length of fifteen miles of the Great Northern Railway would 
be open to tender, which will carry the line from Liddell, where the 
contracts now in progress terminate, as far as Musswellbrook. No 
tenders will for the present be invited*for the further exten- 
sion of the Great Western Railway, contracts having been 
taken for as much of the line as has been approved by 
Parliament. It is intended to take the railway along 
Lithgow’s Valley, leaving Hartley four or five miles to the 
left, but its course thence to Bathurst is not yet decided on, The 
ballasting of the branch railway from East Maitland to Morpeth is 
finished, although the work had been interrupted by wet weather. 
The vessel bringing out the rails for the line, being wrecked on the 
coast, it was apprehended that some difficulty would be experienced 
in replacing them. Th» cargo has, however, been recovered, and 
the Government having purchased the rails, the line will shortly be 
finished. A contract was taken in September, 1862, by Mr. Tyler, 
for four stone piers for a tubular girder bridge across the Nepean at 
Penrith. It was necessary, in order to obtain foundations for these 
to construct coffer dams, and to pump out the water, In consequence 
of the hardness of the bed of the river, this has proveda very difficult 
and laborious work, as the ends of the piles had to be jumped into 
the solid rock. ‘The coffer dam for one of the piers is finished, but 
during its construction it was frequently burst in, and has been 
injured by the late rains, but a commencement is at length being 
made with the foundations. After some unsuccessful negociations 
with colonial manufacturers for the supply of the iron girders, 
instructions were sent to call for tenders for the ironwork in 
England, and the last mail brought intelligence that Sir M. Peto and 
Co. had obtained the contract. There were six or seven tenders 
sent in, and that of Sir M. Peto and Co. was £20,000 below the 
highest tender, and about 2,000 under Mr. Whitton’s estimate. The 
contractors have undertaken all the responsibility connected with 
the manufacture, the importation, and the fixing of the girders. The 
plates are to arrive in March, 18¢4, but looking at tho progress 





| hitherto made, there is little likelihood that the piers will be ready 


for them by that time. A commencement was made a year ago with 
the railway bridge across the Hunter, at Singleton—which is to be 
a timber structure on stone piers—but after nearly finishing one of 
tbe piers, and commencing the coffer dam for the second, the con- 
tractor failed. 
a second contractor, but the work has not yet been re- 
commenced. Mr. Randle’s works on the branch to 
Windsor and Richmond, comprising the earthworks and the 
small bridges, are nearly finished, and satisfactory progress is being 
made with two large viaducts, which were separately tendered for. 
The viaduct at Windsor, which is being carried out by Mr. Atkin- 
son, is in a forward state, and will probably be finished within the 
contract time; and that at South Creek is being actively proceeded 
with by Mr. Taylor. The first shipment of the rails for the line has 
arrived from England; they are of the description known as the 
contractors’ rail, T-shaped, and weighing 55 lb. to the yard. 
Tenders have been received for the supply of sleepers, and arrange- 





line 





| ments are immediately to be made for the ballasting of the line, 





which will be commenced simultaneously at both ends, and in a 
few weeks the line will be ready for the permanent way. There 
can be little doubt that all the other parts of the work will be com- 
pleted by the time that the South Creek viaduct is done ; and had it 
not been for the delay which took place through the defalcation of 
the first contractor, the whole of the works would have been 
finished within the time first mentioned—the beginning of next 
year. Now, however, it is likely to be March or April before the 
line will be ready for traffic. Some important changes were 
carried into effect in July, in the management of the railways, with 
regard both to the number of trains on the Southern and Western 
lines, and also to the rates for the conveyance of passengers and 
goods. An increase was made in the number of trains leaving 
Sydney daily, from six to twelve, the additional trains being 
principally for the accommodation of the suburban traffic. The 
result of this change has been a considerable improvemeut in the 
passenger traffic, the new trains being well patrouised. Tho altera- 
tion with regard to the goods rates has not, however, proved so 
satisfactory. It was anticipated that upon the completion of the 
railway to Penrith it would monopolise all the Western traffic; 
but latterly, in consequence it is stated of the slightly increased 
rates, much of the trade has left the railway and gone to the road. 





Five or six months ago the job was handed over to | 





There is scarcely anything to report respecting telegraphic ex- 
tensions, the only work in progress being the fixing of a second 
wire between Sydney and Maitland, which is rather more than 
half done. A contract was taken two months since by Messrs. 
Macquarie and Thomas for the extension from Deniliquin to Hay. 
| but the work is only now being commenced. Iron posts, imported 
| from England, have been substituted for the old wooden ones along 
George-street, between the railway terminus and Bridge-street. 
All the most important places iu the colony are now connected 
with Sydney by the telegraph. Applications are occasionally 
made for brauch lines. but the Government require that for every 
further extension the inhabitants of the district shall guarantee a 
return of 5 per cent. on the cost and the working expenses. Under 
these conditions extensions will be proposed this session from 
Mudgee to Murrurundi, and from Braidwood to Araluen. 

With regard to general public works, progress had been made in 
the erection of a large steam crane by Fairbairns, of Manchester, in 
the harbour of Newcastle. A berth opposite the crane has been 
| deepened to 17ft. at low water, and the dredge is still at work, it 
being intended to increase the depth to 20ft. Towards the exten- 
sion of the public wharfs for another 100ft., for which a contract 
was recently taken by Mr, Ross, all the material is on the ground, 
but owing to some delay none of the piles are yet driven. Progress 
is being made with the preparations for constructing a northern 
breakwater. From the jetiy inside the harbour, at which ballast is 
being deposited, an embankment is being formed, and tramway rails 
| laid across to the intended site of the breakwater; the embank- 
meut is now 645ft. in Jength. The works for the formation of a 
dyke in front of Bullock Island are at present suspended. Tenders 
are invited for the construction of a steam dredge exclusively for the 
Newcastle harbour. At the Wollongong harbour the greater por- 
tion of the improvements recommended by the engineer for harbours 
is fiuished, and the new basin might in a short time be brought into 
use. The residents at Wollongong have, however, represented to the 
Government that the increasing coal trade of their port renders 
necessary a still further amount of wharfage accommodation; andit 
is understood that, upon Mr. Moriarty’s report, the sum of £1,200 is 
to be placed on the estimates for the additional works. It is pro- 
posed, instead of leaving a width of 40ft. for the entrance to the new 
basin, to cut away the whole of the intervening rock, so as to form 
one large basin. This alteration of the design would greatly increase 
the shipping facilities of the harbour, but would considerably delay 
the completion of the works. The deepening under water of the old 
basin is at present suspended, the steam engine being required to 
pump out the water from the new basin. The breakwater now ex- 
tends for a length of 300ft. At Kiama, the harbour works are prc 
gressing steadily, but they are not yet sufficiently advanced to indi- 
cate when they will be completed. The breakwater is now about 
250ft. in length. The breakwater at the entrance of the Clarence 
river is now about 450ft. in length, exclusive of the approaches, and 
stone is being deposited at the rate of 160 tons a day. On the 
northern side a line is being surveyed for a railway to convey the 
stone from the north head to the site of the proposed breakwater; 
and as soon as the sections are completed tenders will be called for 
the work. The steam dredge in the Shoalhaven river has cut 
through most of the bank at Appletree Orchard, and it is expected 
tiat steamers from Sydney will shortly ascend this part of the stream 
without difficulty. 








ON THE MANUFACTURE OF ALUMINIUM, 
By Isaac Lowrutan Bett, Mayor of Newcastle.* 

Tue progress of the manufacture of this—so far as the arts are 
concerned—new metal, has scarcely been such as toe require much to 
be added to those admirable researches bestowed upon the process by 
the distinguished chemist, M. St. Clare Deville, of Paris. Upon the 
introduction of its manufacture at Washington, three-and-a-half 
years ago, the source of the alumina was the ordinary ammonia of 
commerce —a nearly pure sulphate of alumina and ammonia. 
Exposure to heat drove off the water, sulphuric acid, and ammonia, 
leaving the alumina behind. This was converted into the double 
chloride of aluminium and sodium by the process described by the 
French chemist, and practised in France, and the double chloride 
was subsequently decomposed by fusion with sodium. Faint, how- 
ever, as the traces might be of impurity in the alum itself, they toa 
great extent, if not entirely (being of a fixed character when ex- 
posed to heat), were to be found in the alumina. From the alumina, 
by the action of chlorine on a heated mixture consisting of this 
earth, common salt, and charcoal, these impurities, or a large propor- 
tion thereof, found their way into the sublimed doubled chloride, 
and, once there, it is unnecessary to say that, under the influence of 
the sodium in the process of reduction, any silica, iron, or phos- 
phorus found their way into the aluminiam sought to be obtained. 
Now, it happens that the presence of foreign matters, in a degree so 
small as almost to be intinitesimal, interferes so largely with the 
colour, as well as with the malleability of the aluminium, that the 
use of any substance containing them is of a fatal character. Nor is 
this all, for the nature of that compound which hitherto has con- 
stituted the most important application of this metal—aluminium 
bronze—is so completely changed by using alumiuium containing 
the impurities referred to, that it ceases to possess any of those 
properties which render it valuable. As au example of the amount 
of interference exercised by very minute quantities of impurity, it is 
perhaps worthy of notice that very few varieties of copper have been 
found susceptible of being employed for the manufacture of 
aluminium brouze ; and hitherto we have not at Washington, nor 
have they in France. been able to establish in what the difference 
consists bet ween copper fit for the production of aluminium bronze 
and that which is utterly unsuitable for the purpose. These con- 
siderations have led us, both here and in France, to adopt the use of 
another raw material for the production of aluminium, which either 
does not contain the impurities referred to as so prejudicial, or 
| contaiis them in such a form as to admit of their easy separation. 
| This material is Bauxite, so called from the name of the locality 
It contains :— 





where it is found in France. 
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The Bauxite is ground and mixed with the ordinary soda-ash of 
commerce, and then heated in a furnace. The soda combines with 
the alumina, and the aluminate of soda so formed is separated from 
the insoluble portions, viz., peroxide of iron, silico-aluminate of 
soda, &ec., by lixiviation. Muriatic acid or carbonic acid is then 
added to the solution, which throws down pure alumina. The 
remainder of the process is precisely that which is described by 
Mons. St. Clare Deville. The alumina is mixed with common salt 
and charcoal, made into balls the size of an orange, and dried. 
These balls are placed in vertical earthen retorts, kept at a red heat 
and through the heated contents chlorine gas is passed. The 
elements of the earth, under the joint influence of carbon and 
chlorine at that temperature, are separated—the carbon taking the 
oxygen, and the chlorine the aluminium. The latter substance, 
accompanied by chloride of sodium (common salt), sublimes over, 
and is collected, as a double chloride of aluminium and sodium. 
In small iron retorts, kept at as high a temperature as iron can bear, 
a mixture of soda (carbonate of soda), and carbonaceous matter, with 
a little ground chalk is placed. ‘he metallic base of the alkali 
distils over and is collected in coal oil. A portion of the double 
chloride and sodium, along with fluxes, is exposed to a full red heat 
in a reverberatory furnace. The sodium seizes the chlorine com- 
bined with the aluminium, and thus liberates the latter metal, which 
falls to the bottom of the fused mass. 7 
Aluminium is used in sufficient quantity to keep the only work in 
England, viz., that at Washington, pretty actively employed. Asa 


= *Read at the Newcastle Meeting of the British Association. 
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substance for works of art, when whitened by means of hydrofluoric 
and phosphoric acid, it appears well adapted, as it runs into the 
most complicated patterns, and has the advantage of preserving its 
colour, from the absence of all tendency to unite with sulphur, 
or to become affected by sulphuretted hydrogen, as happens with 
silver. 

A large amount of the increased activity in the manufacture 
referred to is due to the exceeding beauty of the compound with 
copper, already spoken of, which is so like gold as scarcely to be dis- 
tinguishable from that metal, while it possesses the additional 
valuable property of being as nearly as hard as iron. 

This alloy, or aluminium bronze, as it is termed, is a discovery of 
Dr. John Percy, F.R S., and appears to be a truechemical compound. 
Copper is melted in a plumbago crucible, and after being removed 
from the furnace, the solid aluminium is added. The union of the 
two metals is attended with such an increase of temperature, that 
the whole becomes white hot, and unless the crucible containiug the 
mixture is of refractory material, a vessel which has resisted a heat 
sufficient to effect the fusion of copper melts, when the aluminium is 
added. 

Mr. Gordon, was the first, it is believed, who detected and 
determined the amount of tension wire of aluminium bronze was 
capable of resisting, which he found to be between that of the best 
iron and the best steel wire. Colonel Strange, of the Royal Astrono- 
mical Society, investigated its properties, which were given in a 
very able paper in the Transactions of that body. Its malleability, 
ductility, aud capability of being finely divided and engraved upon, 
along with its great streugth, induced the Colonel to recommend its 
adoption in the theodolite used in the Trigonometrical Survey of 
India, 

At the Elswick Ordnance Works, Captain Noble, R.A., confirmed 
previous experiments on the capability of aluminium bronze to | 
resist longitudinal and transverse fracture, and in addition to this he | 
ascertained that its position to withstand compression stood half- 
way between that of the finest steel and the best iron. 

The bronze, containing ten parts of aluminium and ninety of | 
copper, affords an alloy endowed with the greatest strength, mallea- 
bility, and ductility. The colour of the copper is effected by a | 
very trifling addition of the other constituent, and the alloy 
gradually improves in those valuable qualities just mentioned uutil 
the proportions given above are reached. After this, ie., when more 
than 10 percent. of allumiuium enters into the composition of the 
bronze, the alloy gradually becomes weaker and less malleable, and 
at length is so britile that it is easily pounded in a mortar. 








FATAL BOILER EXPLOSION, 


Mr. E. B. Marten, engineer to the Midland Boiler Inspection and 
Assurance Company, gave evidence before the coroner at the ad- 
journed inquest, held on Tuesday last, on the body of a carter, 
named Samuel Walker, who was killed by the explosion of a high- 
pressure firing boiler at the New Bradley lronworks, near to Bilston, 
tenanted by Mr. Tios. Rose, of the Millfield Work, which we 
reported in our last. The report which Mr. Marten drew up for the 
information of the coroner and the jury was accompanied with a 
diagram, showing the position of the exploded boiler (No. 1). Next 
to No. 1 was a breeches-tube boiler (No. 2). Further towards the 
engine was a two-furnace horizontal boiler (No. 3). A steam pipe 
counected all these boilers with the mill engine, aud it had a 
branch pipe leading to the hammer engine. A long rod enabled 
the man working the hammer to regulate the steam supplied 
to the engive, on which there was a steam gauge. The exploded 
boiler was of the coustruction best suited to resist internal pressure, 
being q plain cylinder, with round ends. It was 35ft. long, and 
6ft. din. diameter, with a dome 3ft. Gin. in height and diameter. All 
the plat:s, with the exception of a few over the fire, were 5ft. 3in. 
long, and 2ft. 3in. wide, and of the unusual thickness of from 
9-16ths to fin. The workmanship of the boiler was clumsy. Many 
of the plates were larger than necessary, causing great lap. The 
thickness of the plates had occasioned difficulty iu closing the joints, 
and there had been unfair drifting. There was little caulking, and 
few rivets were laid up. The bottom of the boiler had been re- 
paired more tian once with plates of about 7-l6in. in thickness. 
These new plates had been so put in that the length of one or two 
longitudival seams over the fire was increased. After being thus 
repaired the strength of the boiler must have been reduced to nearly 
the same standard as would have been the case if it had been through- 
out constructed of thinner plates, justas a chain was only as strong 
as its weakest link. Notwithstanding, unless there were seam cracks, 
or flaws, which could not be distiuguished from the other ruptures 
after the accident, this boiler should have resisted the usual work- 
ing pressure. It was mounted with all the fittings which are 
usually deemed absolutely necessary, and which consisted of 
steam stop-valve on the dome, with a 6-inch safety valve 
on a brauch-pipe, from the same box. There were also two 
floats and a whistle, to indicate the height of the water; 
and there was nothing to show that these were not in working 
order. There was no indication of shortness of water, of over- 
heating, or of corrosion, and there was very little scurf. The 
safety valve, as shown to him, appeared in order, with the exception 
of a broken lever. The weight, at its usual place, would have given 
about 40 lb. per square inch, and this was said to be its usual work- 
ing pressure. The explosion seemed to have begun by the plates put 
in curing repair tearing away from the old work. he first rent was 
through a continuous live of rivets, in the seam over the fire, at the 
place where the boiler had been last repaired. The shell, for a jength 
of 6ft., must then have opened, tearing the transverse seams at | 
each end of the first rent. The round end would thus be detached 
and blown away, without offering much resistance, or causing much 
reaction, in the other end of the boiler; the direction of its flight | 
being influenced by that part which last retained its position. ‘Lhe | 
cause of the explosion is found in the fact that the boiler was | 
exposed to greater pressure than it would bear. The supposition | 
was that the pressure must have been greater thau the usual working 
pressure. ‘There seemed no doubt that just before the explosion the 
steam was so unusually low that it would not even work the small | 
hammer engine, so that if all the boilers were connected, No. 1 must 
have expluded while exposed to less pressure tuan ordinary; and 
this seemed scarcely probable. An unusual pressure could only be 
accounted for by supposing that the stop-valve to No. 1 was closed, 
and that the safety valve did not act as usual, This stop-valve had 
been closed, and properly so, during the morning, in order to clean 
the exploded boiler, and should have been opened as soon as the 
steam had risen to the height of that in tue other boilers. The 
safety-valve was said to have been leit open—as is usual when the 
fire was first put in—to allow the air to escape from the boiler. 


This should have been clusedt when steam began to issue | 
from it; it should also have been weighted, aud in order 
to make sure that it acted properly, should have been 
frequently lifted during the raising of the steam. If this 


valve worked properly, the steam could not have risen much 

above working pressure, although the stup-valve might have been 

closed, and the escapiug steam would have given warning by a roar- 

ing noise. It was said that no steam was observed escaping. If this 

were so, the valve must either have been wittingly over- weighted, or 

it must have been jambed and stuck fast; but the latter is very im- | 
provavie.—In reply to the coroner, Mr. Marten said that it would | 
require twice the ordinary working pressure to burst the boiler. ‘The | 
stop-valve being clused would not be sutlicient to cause the accident | 
without the steam ciack alsu being closed. At the previous inquest 
Samuel Wellings, who left the boiler in Hawthorne’s charge on 
Monday at one o'clock, with the fire up and the stop-valve open, 
deposed,—* 1 examined the safety-valve before I left, and raised it. 
If no one had interfered with the valve | feel assured that the steam 
would have escaped, and no explosion would have occurred. When 
I left the works the safety-valve was up; I drew it up myself. On 
Tuesday an engine-tenter who had goue to the works to look after | 





| it seemed to him as he stood in 





employment on the day of the accident, deposed that steam was 
escaping from the steam clack of No. 1 at three o’clock in the 
afternoon, an hour before the explosion; but he was the 
only witness who said so. ‘The managing boiler-maker 
to Messrs. G. B. Thorneycroft and Co., was at his employers 
blast farnaces, 390 yards away from the scene of the explosion 
when it happened. He ran to the spot. On arriving there he saw 
Hawthorne, the engineer, unscrewing the stop-valve which con- 
nected the two boilers (No. 1 and No. 2). Witness told him that he 
had no business meddling with those valves till they had been 
examined by some one else. He continued unscrewing, but after- 
wards slipped off the boiler and walked to the engine without 
making any reply.— Previously a juryman had stated that a 
neighbouring engine-tenter, named Jacob Higgs, was the first person 
on the top of the boiler after the accident, and that he commenced 
unscrewing and screwing thestop-valve, and continued to do so when 
he was reproved for meddling. Mr. 8. Bills, one of the jurymen, 
remarked that it was most singular that deceased, being so very 
close to the boiler, should not have been literally saturated with 
water, and, if the steam was up, literally flayed. Ile examined the 
man and could not find any scalds upon him. The coroner remarked 
that the evidence was that the deceased expired partly from the 
effects of scalding. Mr. Rollason said that he was himself saturated 
with water which was warm but not hot. He was wet through, and 
his office that a bucket of warm 
water »as being thrown upon him. Witness had no doubt that the 
boiler was safely full of water, for there was a perfect pool of water 
beyond where the deceased was lying. Mr. Bills felt sure that the 
accident arose from the steam of No. 2 mixing with the foul air in 
No. 1, and the safety valve being fastened down on No. | (as he 





thought it must have been) No. 1 boiler collapsed, not ex- 
ploded. It would be remembered (Mr. Bills added) that the 
wituess, Pearson, the man who was pounding “ bull dog” at | 


the hammer, told Hawthorne that he had not steam enough, and | 
that then Hawthorne went on the boiler and did something to the | 
safety valve. Jos. Hawthorne, the engineer, having been called in, 
said he was twenty-four years of age, but couid neither read nor 
write. After having the evidence read over to him, and having 
been cautioned, he said that his fellow engineer opeved the safety- | 


valve and turned the water in at half-past eight in the morn- | 
ing, and put the fire under. The “foal air” blew out | 
during the greatest part of the dinner hour. He drow | 
the stop valve at about three in the afternoon, Ou | 
the Friday night he could not keep any fire in at all} 
under the back row of bars under the boiler, the boiler | 
leaked so much. ‘The boiler had been running out about | 


three weeks, and they had put ina bucket full of sharps and a bucket | 
full of horse manure every week. A fortnight last Thursday, Enoch 
Smith was down, looking at the boiler and said it “wanted doing.” 
He (Hawthorne) and his butty had made several complaints about 
the boilerrunning out to Mr. Bridgewater. Enoch saidthat Mr. Bridge- 
water (the manager to Mr. Rose) had said; that the engineers were 
“top full of their wants.” ‘he coroner (to Mr. Marten): You are 
decidedly of opinion that it was produced by excess of steam ?—Mr. 
Marten: I think so. Adressing the jury the coroner then said that 
the other witnesses corroborated, the burthen of their evidence 
being that the boiler burst from an excess of steam, It was under 
the careand management of Joseph Hawthorne, whose duty it was 
to have seen that there was not such an excess of steam as to cause 
the boiler to burst. If they conceived that Hawthorne did not see 
that there was an excess of steam there, he was guilty of man- 
slaughter; and, if they thought that the excess was produced 
by his act in closing the clack, the act would aggravate his offence. 
‘The room was then cleared, and, after a lengthened deliberation, the 
foreman announced to the coroner that the evidence was so conflict- 
ing that the jury had determined to return au open verdict. Their 
opinion was that the boiler did not explode from an excess of steam, 
but from a combination of gases, occasioned by the lifting of the stop 
valve when there was not sufficient pressure of steam. The 
steam being then let in from No. 2 to No.1, gases would 
generate which would blow up the boiler. The coroner:— | 
This Hawthorne appears to have been a very negligent and 

careless man. fe deserves some punishment.—The fore- | 
man: Well, it is not clear to me that he does, neither does it | 
appear so to the minds of others of the jury.—The coroner: Why, 
don't you think that he neglected the boiler most sadly ?—The 
foreman. No; it is not clear to my mind that he did.—The | 
coroner :—Why, the other engineer says that the boiler was in good 

working order.—The foreman: The evidence is very conflicting. 

We are influenced very much by the interference of Higgs; and we 

wish you to ceasure him.—Another juryman: But the engineer was 

the first on the boiler.—The foreman: Ay, ay, we know all about 

that, but we are not clear on the point.—The coroner: The only 

point is— —'The foreman: We have had it all over; and there does 

not seem a disseutient to it that it should be accidental. The man 

is not a favourite of mine, for I don’t like him. Mr. Rollason, the 

proprietor of the works adjoining those of Mr. Read, then, with the 

permission of the coroper, made a statement to the jury. He said 

he thought they should have had another explosion that morning. | 
Hawthorne had been employed during the night getting up the steain 

of No.2 boiler. His (Mr. Rollason’s) men came to work at six in the 

morning, but refused to begin, saying their lives were in danger. 

They came to him and made the statement, saying that the boiler 

was short of water, and Hawthorne had gagged the whistle, after 

puiting up the buoy as high as it would work. He could not for 

himself understand a man’s packing a whistle to keep it from sound- 

ing the alarm which it ought to have been allowed to raise. On the 

application of his men he (Mr. Rollason) went immediately to 

Bridgewater, Mr. Rose’s manager, and by the time he had come to 

the works there was water enough and the danger had been 

removed; but the day engineer did not come on till half past six 

that morning.—The foreman: Is this man still continued under 

their service ?—Mr. Rollason : Yes.—The foreman: I did not know of 

that. Still, 1 did not see that the man was to blame.—Mr. Rollason : 

I can tell you that it is not accidental in my mind. The proceedings 

then terminated. 





Frencu Ramways —A voluminous repor: has appeared from the 
couuissiouers, appointed two years since by the Minister of Public 
Works, to inquire into the state of railways in France, and to 
suggest the necessary improvements. The commission was com- 
posed of men highly qualitied for the task, and they went seriously 
to work. They received the opinions of deputies, members of the 
tribunal of commerce, representatives of joint-stock companies, 
merchants, manufacturers, engineers, inventors, and, in fact, every- 
body who had a complaint to make. The report is extremely well | 
prepared, and the three subjects to which the commissioner 
particularly directed their attention are clearly and methodically dis- 
cussed. ‘Ibe three subjects are—the conveyance of travellers, which 
comprises all that relates to their safety and comfort, and to the 
speed with which they are carried; the conveyance of goods, which 
comprises questions of delay, the responsibility of rai!way companies, 
the 





rate of carriage, storage, and delivery; and. thirdly, the eou- 
struction and working of the new lines to be opened, whether they 
be entirely new or branch ‘ines. The commissioners have not only 
given their opinion on all these questions, but they have given a 
summary of the various opinions offered to them. ‘The commission- 
ers are of opinion that the speed of the express trains ought to be 
increased to 4v miles au hour, and that second and third-class 
carriages should be annexed to them. With respect to the safety 
of the travellers, they are of opinion that improved day and might 
signals should be adopted, and that a communication should be 
established between the driver of the engine and the brakesman. 
With respect to the comfort of the passengers, the commissioners 
admit that the first-class carriages are comtortable, but the second 
and third are not. The directors of railway companies have 
promised to make important improvements in this respect. ‘I'he 
part of the report on the conveyance of goods is only interesting in 
an econonical point of view. 





| showing an increase of 194 miles, and £20.93) iu the receipts. 


| amounted to £204,601, and for the corresponding week of 1 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SKIN RESISTANCE OF SHIPS, 
Str,—I should be sorry if anything in my remarks on 
Mr. Krayer's formula were to produce the impression that I 


dispute their title to be considered as approximate representations of 
the skin resistance of ships. My argument respecting them is 
simply that (if I understand them aright) they do not take into 
account the longitudinal component of the motion of the particles of 
water, but only the transverse component; and that, therefore, 
a formula which takes both components into account is to be pre- 
ferred to them, as probably giving a closer approximation. 

The mathematical investigation by which my formula was sug- 
gested has been published in the “ Philosophical Transactions ” for 
1862, several comparisons of its results with those of experiment 
were published in Tae Enainerr about two years ago—and it is 
upon those comparisons, rather than on the mathematical investiga- 
tion, that my confidence in it is based. Above all, | am induced to 
rely upon it, because in the course of the last six years it has been 
used with complete success in practical shipbuilding, to calculate 
beforehand the power required for the propulsion of vessels in pre- 
gress of construction, such as the Admiral, the Athanasian, and the 
Lancefield, built by Mr. J. R. Napier. 

In the “ Philosophical Magazine ” for April, 1859, I published a 
prediction of the speed of the Great Eastern in smooth water, with 
various amounts of engine-power, from which the following is an 
extract : 


Indicated Horse-power, Speed —Knots, 
7,000 2. oe ee ee ce ee oe 13 
S000 2. oe oe oe oe oe oe oe 196 
lil4 


ee ee ae ee eee 
The published logs of that vessel show that with about 8,200 
indicated horse-power her speed ranges from 13 to 14} knots, ac- 
cording to the state of the wind and sea. 
W. J. Macqvorn Ranxrne. 


Tue Ixstrrvtion or Crviz Exornerrs.—The subject of the paper 
to be read at the first meeting of the Lustitution ot Civil Engineers 
for the Session 1863-4 will be “ Description of Lighthouses lately 
erected in the Red Sea,” by Mr. W. Parkes, M. Last. C.E. The 
meeting will take place at the house of the Institution, in Great 
George-street, on Tuesday next, the 10th inst., at 8 p.m, 

Trarric Returxs.—The traffic receipts of railways in the United 
Kingdom amouuted, for the week ending the 24th of October, on 
11,028 miles, to £599,584, and for the corresponding week of last 
year, on 10,578 miles, to £526,146, showing an increase of 459 miles, 
and of £37,438 in the receipts. ‘The gross receipts on the following 
15 railways amounted, in the aggregate, on 7,79) miles, to £48.305, 
and for the corresponding week of 1862, on 7,596 miles, to £459,371, 
I'he 
increase on the Caledonian amouuted to £858; on the Great Eastern 








| to £1,465; on the Great Western to £532; on the Great Southern 


and Western to £307; on the Lancashire and Yorkshire to £2,084; 
ou the London and North-Western to £5,562; on the London and 
South-Western to £450; on the Manchester, Sheffield, and Lineoln- 
shire to £2,441; on the Midland to £2,077; on the North British 
to £1,116; on the North-Eastera to £5,114; total, £22,006. But 
from this must be deducted £110, the decrease Ou the Great 
Northern; £530 on the London, Brighton, and South Ovast; and 
£432 on the South- Eastern—together, £1,072 ; leaving the increase 
as above, £20,934. The goods and miueral tratlic ou those lines 
862 to 
£212,3% showing an increase of £22,219. the for 
passengers, parcels, &c., amounted to £215,704, against £216,989, 
showing a decrease of £1,285, the comparison being with an Later- 
national Exhibition week of last year. ‘The traffic receipts on 63 
other lines amounted, on 3,238 miles, to £119,279; aud for the 
corresponding week of last year, on 2,982 miles, to £102,775; 





) receipts 


| showing an increase of 256 miles, and of £16,504 in the receipts. 
| The total receipts of the past week show a decrease of £9,056 as 


compared with those of the preceding week, ending the 17th inst. 
Tue Far East —The launch of this vessel took place from Messrs, 
Dudgeon’s building yard at Cubitt town, Milwall, on Saturday, in 
the presence ofa large number of people, including Mr. J. E. Reed, 
chief constructor of the navy; Mr. James Luke, inspecting officer 
of the controller's department of the Admiralty; Mr. John Dinnen, 
inspecting engineer to the Admiralty; Vice-Admiral Sir Kdward 
Belcher, Captain Thomas E. Symonds, R.N., patentee of a system of 
double-keeled and screw vessels, and others whose names ure well 
known in connection with marine engineering. The launch of any 
first-class ship that may be destined to take a part in the vast com- 
mercial enterprise between England and the most distant parts of the 
earth must always be attended with a considerable degree of interest. 
In the present case this interest was much exhanced by the fact of the 
Far East being the first vessel of her class to which the double or 
twin screw system has been applied. She is intended for the China 
tea trade, and has been constructed of iron under the supervision of 
Captain Henry Jones, her future commander, a gentleman well 
known in commercial circles in London as lately commanding the 
Ballarat. The Far East's principal dimensions are as follow :— 
Length between perpendiculars, 227ft.; length of keel, 210ft. ; 
breadth of beam, 34ft.; depth moulded, 22ft.; depth of hold, 2v/ft. 
Gin. ; depth at load water line, 17ft.; displacement of hull, 2,200 
tons; builder's measurement of tonnage, 1,270 tons. On her upper 
deck she has a capacious poop and forecastle, and the usual house 
and cabins amidships. She is fitted with engines of 150-horse power 
nominal, which drive a two-bladed lifting screw under each quarter. 
The engines have combined cylinders, the diameter of the high- 
pressure cylinder being 24in., and of the expansive cylinder 50in., 
with a stroke of piston 2{t. The screws have each a diameter of 8ft. 
2in., and a pitch of 16ft. The two boilers have each six furnaces 
with 109 square feet of fire-bar surface, and a tube surface of 1,884f1. 
The shafting of the screws projects through a wroughtiron tube of 


great strength, which is bolted on to a false iron bulk- 
head, clear altogether of the ship’s frame. ‘This tubo at its 
outer end is connected with a massive wrought iron slide, 


which guides the screw to the well when being lifted, or to 
the shaftiug when being lowered. The ordinary chesse-coupling ” 
by which the screw is connected with the shaftiug is superseded in 
the Far East’s shaft by a square head at the euds, which fits into a 
corresponding recess in the boss of the screw, which is connected 
by a thrust block fixed on a sliding rest. Tho screws are lifted by a 


| worm and barrel; the whole arrangement for lifting the screws iuto 


their wells on each quarter looks perfectly efficient, and, at the same 
time, of that simplicity which is of itself the best recommendation 
of all similar mechanical arrangements. The ceremony of “christen- 
ing” the vessel having been duly performed by Mrs. Captain Jones, 
the dogshores were knocked away, and the shipin a fewseconds was 
in the Thames, with the Dunbar houseflag flying over her, and 
looking exceedingly handsome as she swuug stern up with the 


tide, and broadside on to the numerous spectaturs at the 
head of the slipway she had just quitted. The Far 
Hast was no sooner afloat than preparations were made 
for launching another double-screw vessel from the adjvin- 


ing slipway, and Mrs. Douglas having broken the slung and 
garlanded bottle of wine on the ship’s stem, and bid success to 
the Pallas, the second launch was effected as quickly aud as success- 
fully as the first. The Pallas is 165ft. in length, 23ft. in breadth, 
aud 13ft. 2in. in depth of hold. Her collective engine power is 
12U-horse nominal. Ltis a remarkable fact that ‘is yard was ouly 
opened in March last, since which time four ste..u vessels have been 
launched from it, having an aggregate tonnage of 3,000 tons. Eleven 
steam vessels are now on hand there, including the small double 
screw steamer building for the Admiralty, and intended for service 


j at Ascension, 
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Tusk improvements, by Thomas Edward Symonds, Commander, 
R.N., and of Adam-street, Adelphi, consist, first, of a novel mode of 
constructing and working rudders for steering ships and other 
vessels, by which additional surface and increase of rudder power 
can be given when recuired. 

And, second, to the mechanical means employed for transmitting 
the motion of a sieering wheel, andthe power applied thereto, to the 
rudder of a ship, by which jerking and undue straining are avoided, 
a simplification of the tackles and intermediate connections is 
effected, and the risk of wringing or twisting tbe rudder head pre- 
vented, and by which, also, fewer hands are enabled to steer a ship 
in the heaviest weather. 

The patentee constructs rudders somewhat of the usual shape and 
dimensions, or having about the same area, and by preference he 
makes them of wrought iron framework, and hollow or open, and, 
by means of side plating, screwed or rivetted upon each side of the 
frame close to the sides of the rudder frame ; or the plates may be 
made to slide vertically into V or other shaped grooves formed in 
the frame; or the rudder may have a frame and middle plate or web 
of iron, and the supplementary rudder be composed of two external 
plates joined together, and sliding in grooves and forming guides. 

The rudder post or shank is likewise made hollow on the side, or 
bored out to receive the spindle or shank of an internal sliding or 
supplementary rudder, fitted within the hollow rudder, which 
conceals the supplementary rudder when the latter is out of use. 
The upper end of the central spindle or shank may either have a 
rack or ratchet on its face, or it may be screwed, for the purpose of 
being acted upon by means of a pinion or nut, so that the internal 
sliding or supplementary rudder, when additional surface is required 
for steering, is projected from the main rudder and held securely 
while in use, ont when the necessity for its use has ceased it may be 
withdrawn. Instead of the screw or rack motion of the central 
spindle acting direct upon the internal sliding or supplementary 
rudder, so that it is projected or withdrawn at the same rate as the 
central spindle is moved up and down, a lever or levers may be 
introduced between the central spindle and the internal sliding or 
supplementary rudder, so that their ratios of motion or travel, and 
aiso the direction, may be varied. 

For the purpose of communicating the manual power applied 
through the steering wheel to the rudder of a ship, instead oi and as 
a substitute for any of the existing systems of screws and lever arms, 
pinions and racks, or other similar gearing, and instead of the 
ordinary barrel and chain or chains, fair leading tackles, and such 
like contrivances, the patentee substitutes the following apparatus :— 
Within suitable side framing he mounts two barrels or drums, each 
having several grooves or scores therein, according to the number of 
turns of rope or chain required; the axis of each barrel or druin 
being parallel to the other, the ridges or flanges on the one barrel 
are opposite to the bottom of the several grooves, scores, or furrows 
in the other barrel. Each barrel having a spindle and a spur wheel 
keyed thereon, or secured to the barrel, motion is communicated 
to them simultaneously by a pinion or pinions on the shaft of the 
steering wheel, and the rope or chain, which is to act upon the yoke 
or tiller of the rudder, is made to pass round both drvms iu the 
several grooves or furrows formed therein, and is led off right and 
left, or top or bottom, as the case may be, towards the ruider yoke 
or tiller, The arrangement and disposition of the barrels towards 
each other may, however, be horizontally on the same plane, or ver- 
tically in the same line, 

For the purpose of holding, retaining, or securing in position the 
steering wheel, and for the prevention of accidents, Capt. Symonds 
employs a cone friction brake, worked by a lever or treadle, and 
where two steering wheels are mounted upon the same shaft, spindle, 
or axle, two friction brakes may be applied and connected with the 
same lever or treadle, and the cone friction brakes may be separated 
or withdrawn by a single lever. 

For the purpose of increasing the holding power when chains are 
employed, the grooves in the barrels may have projecting teeth, or 
small cogs, or transverse scores. 

By meaus of the apparatus described, the power necessary for 
steering the vessel by moving the rudder over is more steadily and 


APPARATUS 





better transmitted, either direct or through one set of tackles, than by 
any other method at present in use, and the great power and facility | 
afforded by this apparatus renders unnecessary the employment of | 
steam or hydraulic apparatus for working rudders. | 

Instead of employing iron, the presence of which affects the | 
working of the compass, the whole of the framing and gearing may 
be cast and made in hard gun metal, and white metal bushes may be 
employed in the bearings. 


Figs. 1, 2, 3, 4, and 5 refer to the steering apparatus, or apparatus | 


for actuating the rudder of a ship by manual power, and Figs. 6, 6°, 
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Fig. 1 is an elevation, and Fig. 2. plan, of the apparatus for 
steering ships, there being a double steering wheel and a single cone 
break, with a treadle and lever for actuating the same. In this ap- 
paratus a short link chain is shown as being employed. By the 
employment of this apparatus the necessity for the use or employ- 
ment of two separate steering wheels is avoided, as also the usual 
number of relieving tackles. 

Fig. 3 is an end elevation of Figs. 1 and 2, showing the ap- 
= without avy chain or rope in the grooves or scores of the 

arrels. 

Fig. 4 is an elevation, and Fig. 5 a plan, of a similar apparatus 
to that shown at Figs. 1 and 2, but having a rope substituted for the 
chain shown in Figs. 1 and 2. a, a, are the side frames, connected 
together by means of the studs or stays 6, b; c,c, are the steering 
wheels, which are of the usual kind or description, having eight 
spokes ; d the shaft or spindle upon which the steering wheels c, c, 
are mounted ; ¢ a pinion keyed upon the shaft d; f, a cone friction 
brake, worked by the treadle g; h, h, two drums, having grooves or 
scores formed therein, as before described ; i, i, are the spur wheels 
of the drums or barrels h, h, and which are together geared into and 
actuated by the pinion e. The chain and the rope are marked & re- 
spectively. The chain or rope is shown as being crossed, to give a 
better lead, and, being in one length, is made to pass alternately 
round each barrel. 

In Figs. 6, 6%, 7, 7*, 8,9, 92, and 10 various modes of mount- 
- and giving motion to or actuating the supplementary rudder are 
shown. 

Fig. 6 illustrates a mode of projecting vertically downwards the 
supplementary rudder from within the case or frame of a rudder of 
ordinary form and proportions. In this illustration the motion is 
effected by means of a rack cut upon the face of the shank of the 
supplementary rudder, and motion is communicated thereto by means 
of « pinion carried by the main ruddershank. Fig. 6*shows the same 
arrangement of rudder as Fig. 6, but illustrates a different mode of 
actuating the auxiliary rudder piece. The rudders in Figs. 7 and 
7*are similar in form to those shown in the two preceding figures, 
but in Figs. 7 and 7* the sliding piece or auxiliary rudder is moved 
at some angle between the horizontal and vertical. In Fig. 7 this 
motion is shown as being effected by means of a vertical screwed 
shaft acting upon a connecting rod hinged internally to the sliding 
piece or auxiliary rudder, which is guided in and out by means of 
angular slots either near the top and bottom of the main rudder, or 
in any other convenient manner. (vide pins or studs may be fitted 
upon the sliding piece or auxiliary rudder. In Fig. 74 a chain is 
shown as being substituted for the connecting rod shown in Fig. 7. 

Fig. 8 has a horizontally sliding auxiliary rudder, which is moved 
in and out by meansof two horizontal shafts having screws thereon. 
These screws take into long nuts fitted horizontally at the top and 
bottom of the sliding or auxiliary rudder. 

Fig. 8 illustrates a mode of projecting downwards the supple- 
mentary rudder by meaus of a screwed shaft and a chain, in the 
manner shown. 

Fig. 9* represents in side elevation a compound rudder, in 
which the supplementary rudder consists of two external plates 
joined together and sliding vertically in grooves formed in the 
main rudder, 

Fig. 10 is a form of rudder not commonly employed for steam 
ships of large size or for sailing ships, but which is more specially 
suited for double or twin screw steamers having two keels, and con- 
structed in accordance with the arrangement shown and described 
in letters patent granted to Capt. Symonds, February 28th, 1863, 
for which description of vessels it is specially applicable for the 
purpose of increasing the steering power when the ship is under 
canvas. In this view the motion 1s communicated to the sliding 
piece or auxiliary or supplementary rudder, which is made to move 
vertically up and down by means of mitre wheels mounted upon a 
horizontal shaft, and taking into mitre wheels on the vertical screwed 
shafts fixed to or forming a part of the sliding piece or sup- 
plementary rudder in the manner shown, the horizontal shaft and 
its wheels being actuated by a mitre or bevel wheel titted to the 
lower end of a vertical shaft working within the hollow shanx of the 
main rudder. The shank of the main rudder may in each case be 
square instead of round, and the yoke or tiller fitted thereunto. The 
shank of the main rudder being bored out cylindrically, or otherwise 
formed hollow for receiving the vertical screw or motion shaft by 
which the supplementary rudder is worked, it is made to project 


| sufficiently above the shank of the main rudder to allow a wheel or 


other means of rotating it being applied thereto. 





Tue Bereran Inon Trave.— From our Correspondent.)—The 








STEERING SHIPS. 








Twin Screws.—The success which has attended the adoption of the 
twin screw principle in England and America during the past three 
years hasinvested it with great interest. To Capt. Carpenter, R.'N.,we 
are undoubtedly firstindebted for theintroduction of the twin screws ; 
but the first advance of moment in its practical demonstration was 
made by Mr. G. Rennie in 152, followed up in 1857 by the same 
firm in constructing several gunboats on the same principle for Indian 
river service. From some cause, however, difficulties appear to have 
existed, for no great success seems to have been attained, as the 
principle was not followed up, and a strong feeling certainly existed 
against its adoption for either mercantile or warlike purposes. The 
single screw with all its acknowledged faults, accordingly held its 
own against all comers. The double versus single screw has beep 
a subject of strong controversy at ihe meetings of the Society of 
Arts, the Royal United Service Institution, and other places where 
such matters are discussed, as well as of lengthy correspondence and 


| editorial articles in the professional journals, especially since the 


| 





7, 74, 8, 9,95, and 10 show various modifications of rudders con-| Belgian iron market, like that of France, is distinguished by much | 


structed according to this invention for the purpose of enabling an | 


increase of rudder surface to be given when required. 


firmness, If any change takes place, it will be in the direction of a 
further amelioration in prices, 


Messrs. Dudgeon, of Millwall, have adopted the principie, and have 
begun to launch from their building yard nearly one double or twin 
screw steamer per month. The doings of these vessels on their trial 
trips have been recorded in these columns, and now the Admiralty 
have adopted the principle in the construction of some iron-plated 
gunboats which are about to be laid down for the Royal Navy, 
taking the data obtained by their officers from Messrs. Dudgeon’s 
trial trips for their guide. ‘Through this long interval, however, of 

rtial and complete success for the twin screws Capt. Thomas E. 

ymonds, K.N., a nephew of Sir William Symonds, once Surveyor of 
the Navy, has been their most earnest and persistent advocate, and 
the triumph of the twin screw is, in fact, the triumph of the plan 
that officer has so long advocated. It is, however, doubtful how far 
at present the twin may supersede the single screw. In the Royal 
Navy it may possibly only be adopted in vessels specially built to 
carry a heavy armament and large engine-power at a moderate 
draught of water, and which may be designed for operation on @ line 
of coast, or off harbours,—as a coast defence vessel, in fact, and 
therefore requiring a power of turning shortly, such as only two 
screws can give. Itis difficult, however, to say where the line can 
be drawn, for draught of water and powers of manceuvring are of 
equal importance with speed. On the 22nd of April last, at a meet- 
ing of the Society of Arts, Rear-Admiral the Hon. Joseph Denman, 
who was in the chair, said, with reference to our large ironclads :— 
“ He had no doubt two or three ships of smaller size would be fatal 
antagonists to such vessels as the Minotaur or Northumberland, if 
the smaller vessels possessed a superior power of turning by means 
of double screws.” ‘Turning, however, from opinion to facts it will 
be found that the Americans have very largely adopted the twin 
screws for their men-of-war. The loss of the ironclad ram Indianola 
was attributed, by the accounts in the American papers, to her **ina- 
bility to manceuvre.” ‘The writer says: “ She fella prey to two small 
gunboats having a power of turning toa high degree. ‘They could 
ram her first on one side, then on the other, till the mailed giant 
was beaten to death.” ‘hese two gunboats were driven by twin 
screws. ‘The Naugatuck, another American gunboat, is fitted with 
twin screws, and carried a 2UU-pounder Parrott gun ona fixed carriage. 
By the power of her screws the vessel is trained at the object, aud 
the gun thus brought in a line of fire. The John Nelson, a vessel 
used for transporting the mail trains across the Delaware river, is 
driven by twin screws, and has to turn end for end at every trip in 
in order to deliver the train at the same end it entered. She is 225ft. 
long, and is stated to often perform the manceuvre in a strong 
current choked with ice ip from 1 min. 20 sec. tol min. 30 sec. A 
twin vessel is now building in America to mount two monster guus 
of 50 tons each. These guns will be on fixed carriages, will be tired 
at point blank range, and will be brought to bear upon the object 
fired at, like the gun of the Naugatuck, by the screws revolving the 
ship. ‘This is the position of the twin screw system in Eugland and 
America at the present time, and the civil war now raging in 
America will supply the means of testing its usefulness for ships of 
war. Ina paper read by Capt. Symonds on twin screws, in April 
last, that ofticer advocates double keels and rudders for twin screw 
vessels, and gives as his reasons that by applying twin screws to 
single keel ships of the present form the intervening dead wood is 
serious obstacle to their perfect action; it divides and materially 
reduces the column of water coming to the inner arms of the screws, 
increases friction, and causes a series of shocks that produce vibra- 
tion. The vessels which Capt. Symonds and Mr. Roberts, C.E, 
conjointly propose for construction for twin screws are designed for 
double keels, wiih a rudder in the line of each keel, and nearly in a 
line with each screw shaft, with the two keels cellular, anda cellular 
bottom worked up into the engine frames for strength. We feel con- 
fident that with Mr. Reed in the office of chief constructor of the 
navy, they, together with the whole principle and adaptation of the 
twip screw system, will receive that consideration which their im- 
portance demands.—T7imes. 
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J. . (Canning Town).—<As you state your case you ave unquestionably 
right. 

AN OLD SUBSCRIBER.— We do not think that the gyroscope has yet had a book 
devoted to it. 

H. W.—We do not think such a friction brake is patented. There is no good 
work on tron-founding. 
- P. (Walsall).— You will best procure what you require of Messrs. Reid 
Brothers, Wharf-road, City-road. 

F. F.—The friction upon a slide valve is due to the area of the ports which it 
covers—not to the whole area of the back of the valve. 
.—A provisional protection is generally obtained within a fortnight or three 
weeks after instructions are placed in the agent's hands. 

J. K.—Mr. Cullens’ little work on turbines is useful. The “‘ Lowell Hydraulic 
Brperiments" is one of the best on outward flow turbines. 


A YOUNG ENGINEER.—-The manufacture cf Messrs. McHaffie and Co.'s 
malleable cast ivon is a bit of a secret at present. We shall know it all some 


Yy. 

N. Y. S.—Most of the boilers that explode have two effective safety valves fixed 
upon them. This is always the case ia locomotives, and it is generally 
Sound, after they have exploded, that the safety valves were in perfect order. 

J. W.—The “ particular parts” of the Armstrong guns of large calibre that 
faalare the chase, the inner coils, the outer coils, the muzzle, the trunnion 
rings, the breech screws, the vent pieces, dc.—in short, every part of the gun. 

W. W.—10 lb. of powder in a 4-in. gun should discharge a 30 lb. shot at an 
initial velocity of about 1,700 ft. per second. This would carry the shot 
about 45,000 ft., or nearly nine miles high, in vacuo, thus giving a force of 
1,350,000 foot-pounds. We know of no rule for estimating the force of the 
powder. Experiment has shown its initial explosive force, in a confined 
chamber, tobe about 35,000 lb. per square inch. 





MALLEABLE CAST IRON. 
(To the Bditor of The Engineer.) 


Sin,—We observe in the President’s address to the members of the Civil 
and Mechanical Engineers’ Society, as repo in your columns last 
Saturday, there occurs a typographical error, in the paragraph relating to 
our iron, which we shal feel obliged by your correcting. Our Mr. McHaffie 
(not McNaffie as printed), is tne inventor of the process by which we 

fi our “imp d malleable iron (or steel) castings,” and we are 
the only makers of the same. McHarris, Fors¥tH, AND MILLER. 
Mile End, Glasgow, 4th November, 1863. 
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ORDNANCE, 


Ir is most inconsistent with our otherwise vast naval 
preparations, and, indeed, unpardonable in view of what we 
know of the achievements of ordnance engineers abroad, 
that the old cast iron, 68-pounder, 95 cwt. gun, is still the 
most effective among our broadside armaments. For 
its day it was a noble gun, and it is even yet most formid- 
able to nearly ninety-nine hundredths of the present 
number of the fighting ships of the world. But the 
days of unplated men-of-war are past, and what- 
ever may be the ultimate issue of the question of 
guns v. armour it is almost certain that none other 
than iron-mailed ships will, for a long time to 
come, constitute the chosen navies of all maritime 
nations. Nothing will tend more to hasten the gencral 
adoption of ship-armour than the fact that it is practically 
invulnerable to the heaviest weapon in our navy. ‘The Ad- 
miralty has been the victim of a misplaced confidence in this 
matter of guns. At one time we were told that nothing 
could stand before the “ 110-pounder” Armstrongs, as the 
7in. guns, corresponding to a 4541b. spherical shot, were 
called. The Warrior, and all the great iron-clads, were to 
be armed with this tremendous weapon, which burned 
14 1b. of powder only instead of 16 lb., the service charge 
of the 68-pounder. None of the authorities, and none of the 
leading journals, could perceive that the efficiency of a gun 
must inevitably be nearly in proportion to the weight of 
powder effectively burned in it, and that there was not the 
power in 14 1b. of powder which could be obtained from 
161b. There were practical proofs, 100, for the 68-pounder 
sent its shot away at the rate of 1,600ft. per second, 
whereas the 453-pounder, known as the 110-pounder, 
attained but 1,100ft. It was clear enough that, with equal 
weight in motion, tke destructive effect must be as the 
square of the velocities. This is one of the first principles 
in dynamics. Yet nobody appeared to think of applying 
it to the Armstrong gun until we did so upwards of two 
years ago, when it had apparently been determined to 
substitute that weapon for the 68-pounder. We adhered to 
this truth, and repeatedly employed it to show how com- 
paratively ineffectual the new guns would be. By and 
by there were actual competitive trials of both descriptions 
of ordnance, and, as we had predicted, the 68-pounder took 
the lead. Then the reason of its superiority begun to be 
recognised in an occasional paper or duscussion at the United 
Service Institution ; it at lastcrept into the navaland military 
column ofthe Zimes, and into the Ar ny and Navy Gazette— 
the latter always liberal in acknowlec iging truth, and able in 
illustrating its application to matter s of war, and finally Sir 
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almost equal pressure of reasoning which we were the first 
to bring against him, came out with a formal declaration of 
the very principles which we had insisted upon. There 
were those who wrote to the Zimes, thinking that Sir 
William had made an original discovery in science, and 
many quoted the law of the squares of motion as if it had 
never been known before to those who had investigated the 
action of projectiles. However, the fact was out at last, 
and it was soon generally recognised. ‘The imagined 
superiority of the 454-pounder was as soon dispelled, and 
the Duke of Somerset admitted that he had been greatly 
disappointed, and that the old cast iron 95-cwt. gun was 
the most effective yet introduced into the navy. So 
it is, and it is a humiliating confession to admit it. 
It is only half as effective as a gun burning 35 lb. of 
powder, one-third as effective as one burning 50 lb., 
which is the charge of the steel guns of which the 
Russian Government are both purchasing and making 
large numbers, and it is but one-sixth as destructive as 

uns now being made in Lendon for—some merchants 
inthe City. With what impressiveness is it announced 
that a new 300-pounder, or, still greater, a 600-pounder, is 
being made at Woolwich or Elswick, and if ever the trial 
of the heavier of these comes off—for it has been long pro- 
mised—with what amplification will the story of its 
triumphs (if it do not burst) be written! But in an 
obscure shed, away down an obscure and muddy lane in a 
certain part of the metropolis, there are plant and ord- 
nance materials of the value of £60,000. Solid bars of 
Sheffield cast steel, 14ft. long and 24in. or more in dia- 
meter, are being bored out, in some cases, to calibres of 
9in., in others of llin., in others of 13in., and in yet 
other cases to ldin. in diameter. Heavy cast steel jackets 
are shrunk accurately over these, and over these again a 
series of steel hoops formed from bars 4in. square. Over 
allan immense trunnion ring of cast iron is fixed. No 
wrought iron is used in these guns : the steel of which all 
but the trunnion ring is made is tough, however, a shaving, 
half an inch wide and upwards of ;';in. thick, coming off 
at the rate of 10ft. per minute, in a long curl of great 
length, the finer cuts being still longer and beautifully 
close. Here are guns weighing 22 tons, to burn 100 lb. 
of powder, and to project a solid steel cylindrical flat-ended, 
shot of 550 lb. to 700 lb. weight! Although these are solid, 
the tap of a light cane upon them gives a clear ringing 
sound, proving the material of which they are made. ‘The 
guns are all rifled with shallow grooves, sometimes ten, 
sometimes more, and again, perhaps, less. The pitch is very 
long, say 1 turn in 40. This is found to be quite enough, the 
huge cylindercomes out and keeps “end on” to its mark, two, 
three, four, or five miles away. Every shot is truly turned 
and two or more slots are cut across one of itsends, A 
copper saucer is placed at the bottom of it when about to 
be fired, and in tiring this saucer is driven into the slots 
while its edge takes the rifling, and sets the shot spinning 
along its path. And for every cylindrical projectile made, 
a truy spherical steel shot is prepared and shipped with 
the other, the gun firing both equally well. 

Now, why are notsuch guns adopted in our navy ? Why 
should the makers of such guns have no other customers than 
foreigners? All these guns goto Woolwich to be proved. ‘The 
“authorities” try them, admit their soundness, but they cannot 

rsuade themselves to buy one, nor will they allow one to 
be fired at the Warrior target, nor at a target made of 
two of the best 44-in. plates placed face to face, so as to 
form a mass of iron Yin. thick. Is there the least doubt 
that such guns could fire a shot in at one side of the 
Warrior, and out at the other, through 1lin. of iron and 
3ft. of teak? ‘To us it appears certain that this is quite 
within the capabilities of such a weapon. One such shot, 
well aimed, would knock over a 95-ewt. gun, and probably 
leave it in two or more pieces. In the meantime the latter 
is the most efficient gun in the navy, enormous sums have 
been thrown away upon worthless Armstrongs, and 
attempts, which are likely to prove fruitless, are making 
to fire shot, of from 300 lb. to 600 1b. weight, from guns 
made upon the same, or nearly the same, principle. 


WORKSHOP ECONOMY. 


A KNOWLEDGE of the principles and details of mechan- 
ical construction does not always constitute a mechanical 
engineer. One may be a faultless designer of steam 
engines, tools, and machines generally, and yet be — 
incapable of working an engineering factory—at least wit 
any degree of profit. Engineering reputations are made, 
not merely by an intrinsic knowledge of construction, but 
by its execution with commercial success. It is the know- 
ledge of how to produce good work cheaply that enables 
the engineer, as well as the humble artisan, to command 
abundant and profitable employment. ‘There would be but 
little difficulty in obtaining working drawings of the best 
marine engines made by Maudslay, or of the best loco- 
motives made by Beyer, or of the best tools made by 
Collier or Fox, and there would be no impossibility in 
executing work of equal character in very many establish- 
ments, some of which are scarcely known. But of the 
smaller makers, there are but very few who unite the 
general knowledge, practical skill, and capability of organisa- 
tion in the factory, indispensable to the successful production 
of first-class work. A great maker may turn out an engine, 
and make an ample profit upon it. A small maker may 
turn out an equally good job, and be ruined by it, even 
at a better price, “ cash down.” ‘The small maker is often 
not contented to be simply a constructing engineer, 
but he must be a forgeman, a boiler maker, an iron 
founder, a brassfounder, and a worker in wood. He puts 
down what for his means is a great amount of plant, which 
is generally worked to a disadvantage, if it be not alto- 
gether ‘idle, and he has a force of men out of proportion 
to his real wants. ‘There are many engineers who do not 


know what the interest of money really means. They 
require a shaft for example. They are astonished that 
the price at a forge should be say 60s. a cwt. Sixty 


shillings a hundred weight! “ Why I can make one for 
hardly one-half that!” So they may, reckoning barely the 
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William Armstrong, under the pressure of facts,and underan | cost of wages and materials, but when it comes to the 


interest upon costly plant, and when taxes and general 
expenses of all kinds are taken into account, to say 
nothing of a small profit, it turns out that, except with 
full and constant employment of the plant, the shaft 
would be cheaper if bought outright at 60s. a cwt. 
Plant, especially that of an expensive description, should 
never be put down unless the work to be produced can be 
had nowhere else at a fair price, or unless it—the plant—is 
to be extensively, if not fully, worked. In any other case, 
a foundry, or a steam hammer, or a boiler maker’s shop, is, 
to a small engineer, what a steam plough would be to a 
small farmer, or a machine for making horse shoes to a 
country blacksmith. Boilers.can be ordered to London 
—often with advantage, too—all the way from Lancashire, 
unless, of course, many boilers are required, and it often 
“ pays” to send patterns a few miles to a founder’s. Con- 
stant reproduction of the same thing is the source of the 
largest profits, and only a large business will justify the 
conduct of many and dissimilar processes of production. In 
knowing, a priori, the exact kind of work to be done, there 
is often the greatestadvantage. Anengineer often starts with 
a large building, with two or more rectangular floors, and 
oe these he moves a miscellaneous assortment of lathes, 
planing, drilling, and shaping machines, each purchased and 
put down under a general impression that it will be wanted 
for something, although it is not certain for what. When, 
however, the kind of work to be done is fixed upon, before- 
hand, a little study and judgment will permit of the 
selection and arrangement of the best number of necessary 
tools, so as to pass the work progressively from one to 
another, the raw materials entering one end of the factory 
and the finished products leaving the other without need- 
less retrogression. We have heard visitors exclaim, when 
going over, say, theadmirably arranged locomotive factory 
of Messrs. Beyer, Peacock, and Co., of Manchester, * how 
wonderful! how perfectly arranged!” And yet this 
arrangement of one part with reference to another 
is the result of no more than a respectable amount 
of pre-consideration of the order in which the various 
wer of the works are brought into use in the pro- 

uction of a locomotive. It is only necessary to bestow 
upon a factory, as a whole, a little of the same kind of 
scheming as that which secures the greatest directness, 
efficiency, and completeness in a machine, akind of scheming 
which is almost always found in the arrangement of a 
cotton mill, where the order of operations is consecutive 
and invariable. The appliances for handling work are 
of great importance. In Messrs, Humphrys and'Tennant’s 
factory (constructed of boiler iron) there is a powerful 
overhead steam traverser. Upon rails laid high aloft, and 
just within the opposite eaves of the factory, there are a 
pair of plate iron girders mounted on wheels. ‘There is a 
small steam engine, the smoke from which is any 
conducted away through the hollow iron postsof the build- 
ing, and the steam from which is condensed within the 
great girders of the traverser itself. We believe there is 
something of this kind also in the great railway workshops 
at Crewe. In the first named factory a boy, “a little 
cherub who sits up aloft,’ has but to move a handle and 
the whole affair moves from one end of the works to the 
other, and by the simplest manipulation, a sole plate, a 
cylinder, or a condenser, weighing any where up to thirty 
tons, is picked up, slang, whisked away, and set down 
wherever it may be required. Here are a very few 
hundreds of pounds’ expended in plant, and a boy at 10s. 
or 12s. a week, doing what would otherwise be the almost 
constant work of many men, and the wages of every man, 
at 30s. a week, represent the interest upon a capital of 
£1,500. The advantages of traversers are, however, pretty 
well understood, and it may be questionable whether, in 
many situations, cranes are not even better. In most 
foundries and forges cranes are altogether preferable to 
traversers, and we know of founders who, having for a time 
employed the latter, have taken them down and substituted 
the former. It seems singular, but the Lancashire machine 
makers, who, for the most part, occupy factories of many 
floors, declare that they can move weights vertically upon 
their steam hoists more cheaply than they can traverse 
them horizontally. Where the weights are not great, and 
the transmissions frequent, we are quite disposed to believe 
that this is really the fact. 

The principle of setting as many cutting edges at work 
as possible upon the same machine is well understood in 
Lancashire, where work is turned out at prices hardly 
credible in some situations. A lathe, with a single head- 
stock, is made to turn two shafts at once, one on the right 
and the other at the left of the headstock. In other cases a 
single bed, or “ shears,” accommodates two headstocks and 
two tailstocks, and thus turns two shafts or rollers at once, 
and we have seen one man minding four such lathes, turning 
no less than eight shafts at the same time. ‘The cutting tool is 
a short piece of round steel, cut off diagonally across the bar, 
and hardened, the tool being held in a suitable holder and 
pinched close by a single set screw. This kind of tool, in 
great favour among the Lancashire “ roll turners,” answers 
admirably for wrought iron, but not so well in turning 
cast iron. The Whitworth “ duplex lathe,” we need hardly 
say, is nowhere adopted where cheap and rapid work is of 
consequence. Six and even eight cutting tools upon the 
same beam of a planing machine are not uncommon, but 
there is no general disposition to make these reversible, 
or upon the “ Jim Crow” plan. It is not uncommon, how- 
ever, to employ separate tools on opposite sides of the 
same beam, and to thus take equal cuts on both motions of 
the table or “saddle” of the planing machine. Six or 
more drills, in a single frame, are often to be met 
with, and the arrangement is now well known whereby 
Messrs. Cochrane drill a large number, say eighty or 
a hundred, rivet holes at once. Mr. Shanks has also 
contrived an ingenious machine for drilling all the 
holes, no matter how many, in a locomotive tube-plate 
at a single operation. It is economical, as those 
who practice it well know, to plane out both of the 
internal surfaces of the flanges of brasses at one operation, 
two cutting tools being employed, wedged apart and 
gauged to the right distance. Curved work, as links, and 
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even the flanges of cy linders intended to be bolted to the 
boilers of portable engines, are now planed where they 
were formerly chipped and filed, except, in some cases, 
where the slotting machine was called into requisition. 
A very cheap adjustment, not costing 30s., will suffice to 
permit of work being planed to a true circle upon the table 
of a common planing machine. What a remarkable piece 
of machine work, “ untouched,” was the marine engine link, 
exhibited, last year, by Messrs. Penn and Son, and now 
preserved in the Patent Museum at South Kensington ! 
And, yet, work of that kind is among the cheapest that can 
be done in a workshop properly fitted with tools and pro- 
perly conducted. 

There is a good deal of over-finishing in many work- 
shops. There is a great deal of outside work for which a 
grindstone finish is preferable to the best ‘*dead smooth ” 
of the oil stone. Upon external locomotive framing grind- 
stones are now employed with great economy. It has long 
been a notion, too, that “scraped ” work, or true mathe- 
matical planes, are indispensable to good work. Now, two 
pieces of iron, if once fitted each to an absolute mathema- 
tical plane, would, when once placed in contact, weld 
firmly together, and the joint would have nearly—if not 
quite—the strength of any other part of the solid metal. 
Atomic cohesion de pends only upcn eontiguity ; and there 
is a measurable cohesion between two pieces of metal fitted 
together in the ordinary era —lead becoming easily 
welded by fitting. This should be always kept in mind 
by the ultra finishers of the Whitworth school. ‘There is 
many a valve face, over which days of labour are spent in 








useless scraping, and which would be exactly as good if 
planed smoothly in a machine, the cut upon the face being | 
at right angles to that upon the valves, Some makers | 
plane the valve face in a planing machine, and face up the | 
valve in a lathe. ‘lhe indicator affords positive proof that 
valves so fitted do not leak steam, at any rate, no more 
than all valves leak after they have been for a short time 
in use, 

In most factories attention to the repeated production of 
the least number of distinctive parts, the contrivance of 
tools which shall perform the whole, or nearly the whole, 
work with the least amount of attendance, and the e mploy- 
ment of men at “ piece work” give the best commercial 
results. These truths are becoming more and more known 
every year, and such makers of engineers’ tovls as, knowing 
how to contrive new and ingenious machines for special 
purposes, are profiting greatly in consequence. Of this 
class of tool work, Messrs. Greenwood and Batley, of Leeds, 
are now among the foremost makers. ‘The Me and those who 
have chosen the same sphere of effort, do not often have an 
opportunity for making many exam plesof the same machine. 
Their business is origination, not reproduction, and thus 
the work which they turn out costs heavily, although it 
often effects incalculable savings in important special 
manufactures, 
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1576. ALEXANDER RicuMoND Stocker, Wolverhampton, St ul ordshire, 
“JImprovements in preparing and fashioniog iron applicable to the 
manufacture of boot heels, tips, and horse shoe and in part of the ma 
chinery or apparatus to be employed therein.”—VPetition recorded 2rd 
June, 1863 

1871. ALEXANDER II kcror, Montrose, Forfarshire, “ Improvements in means |” 
or apparatus for facilitating the catching of fish.”—/’etition recorded 28th | 
July. 1863. | 


Montz Pinner, South-terrac 
*The manufacture of a fleaible trans 
partial substitute for glass."—A communication from Christoph Susseg- 


216%. ¢, Grosvenor Park, Camberwell, Surrey, 
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ger, New York, U.8.—Pelition secorded 2n4 September, 1st 

2207. Josern Buren, C Works, near Macclestivl i, Che shire, ° ‘Imp: \e 
ments in printing on certain and other vervy and velvet pile c. 3 
feited cloths, and other fabrics and mat rials, and in the processes and 
apparatus connected therewith.” — Petition recorded Sth September, 1803 


2308. JAMES FRASER, South t rrace,Grosvenor Var k,Canmberwell, Surrey, “ An 
improved method of coostructing magazines for the safer and move 
economical storing of volatile oils in jecalities Where the ground and 
labour are expensive.”"—A communication tr Moritz Pewner, Uuion- 
square, New York, U.S.— Petition recorded With September, 163. 

2360. HENRI ADRIEN BONNEVILLE, chester-lerrace, Bayswater, 
**Improvements in horse celiars,"—A communicition from 
Landrin, Place de la Monnare, ante s, France. | 

2361. HENRI ADRIEN BONNEVILLE, Porchester-tert ace, Bayswater, Londen, 
*Tmprovements in joinmy leather.”"—a communicaton from Toussaint 
Landrin, Pluce de la Monnaic, Nantes, France. — Petitions recorded 24th 
September, 1863. 
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Vestminster, ‘* Improve- 
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Parliament-street, 
firey! aces, applicable to the steam 


® boilers and other purposes,” Petition reore 20th S ptember, 1863 

2306. ELIZA SELENK ATTRER, Gi street, Wateriou-road, Lambeth, Surrey, 
“An improved cigar holder.,—A communnication from Arth Attree, 
Rue Fontaine, St. Georges, Paris.—Petitiwa recorded 20th September, 
1503, 

2400. WILLIAM Situ, South-street, Finsbury, London, * An improved 
process for re-erystailising sugar.” 

2402. Thomas BELL, Wishaw, Lanarkshire, N.B, “ A new mode of manu- 


facturing bricks and tikes.” 

2403. Liexrat AbKien BonabvILes. Porchester 4 
‘Improvements in ralway and other brakes."—A communicatic 
Isodere Alexandre Moineau, Rue de Grenelle, Paris, 

2404. Louis NaPpoLbon Le Gras, Oxford.street, London 
* Improveme oves and apparatus,” 

2406. JAMesS Bein, Linton 
for reilway carriages,” 
2408. Grones Dickky, Southwark, Surrey, “ Improvements in wit 

eye-sereening apparatus for horses and other animals. 

$410. Thomas HoRSLEy, Coney-street, York, ** lmprovements 
loading tire-arms.”— Petidions recorded 1st October, 186 

24)2 James Farrar, Halifax, Yorkshire, ** Improvement 





Rathbone-piace, 





Sih count 
Cambridgeshire, ** Improvements in couplings 





ikers or 





n breech- 


n machinery or 





apparatus for spinning aut d doub ling wool, alpaca, mohair, cotton, silk, 
flax, and other fi brows: substan : 
2416. Joun Garrerr Toneur, Southamp ton-buildings, Holborn, London, 


mordant to be 
communication 


‘An improved compound reactive agent and uni ver 
employed in the processes of ¢yeing and printing." 








from antonio B zzi, Lecco, Italy. 
2418. Jonn Jam Lunpy, Leith, and Ronert Invine, Musselburgh, Mid 
Lothian, N.B., “ limprovements in the manufacture of paper. 


, brixton, Surrey, 
n from Stephen 


LPOMLINSON BovsrieLp, Loughborough Ps 
sin revolver fire-arms.""—A commun 


New York, U.S. 


2420, GRORGE 
Improvement 
Wood, Cornwall, 





Grorar Rosi 








g JAMES Bowron, South St nekton, Yorkshire, NSON, 
Welleck-street, Cavendish- sp London, “improvements in the 
manutacture of soda.” ~~ Petia ed 2nd ¢ er", Vt 





and Joun Park, 
bacco pipes of an 


bd. Gronge Rorent Tinvine, "bunket head, Cheshire 
Liverpool, “ Ap improved mode or method of Liing & 
construction,’ 











In provec 


ments 





2426. Tuomas Face and J rsx Face, Panton street, London, * Improv 
in the manufacture of boots aud shoes,”— Petuions recorded 3rd October, 
1863, 

2430. CurisTorneR BRAKELL, WitLtaAM Hon, and WILLIAM GUNTHER, 


North Moor Foundry Company, Oidham, “ Improvements in motive 
engines worked by water, steam, or other move power""—Daitly a 
communication from Albert Westfield, Parra Bonary, Asia Minor. 

2452. CuaRLRs TOMLINSON, Grove Vale & ottage, Staffordshire, “ Improve- 
ments in taps, cocks, hydrants, or valves, and in apparatus connected | 
therewith, for opening, closing, regulating and facilitating and otherwise | 
controlling the passage or flow of water, air, steam, gas, an d o ther fluids | 
and liquids,”* ' 


7 ar (1 T 7 
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2434, WituiamM Hexry Baiey, Keighley, Yorkshire, ‘*‘ Improvements in 
machinery for combing wool and other fibrous materials.”—Partly a com- 
munication from Isaac Bailey, Croix, near Lille, France. 

2458. Joun Tow.sox, Heigham, Norwich, * Improvements in apparatus for 
cooling liquids.” 

2440, oe L “EG } 






ments in the 


ain improve 














reet, Enste jnare, 
», ** Improveme n high pressu . 
, CHARLES Pomexoy Briton, Leadenhall-strect, London, 
ments in pumps.”—A coainunication fro Vater Da SY 
laud, U.S. } 
456. RAPHAEL ZoXx, Nelson-square, Blacki road, Surrey, “Improve. | 





ments in the man if ucture of ucademie ¢ 
$50, EDWARD SLavanuter, Avonside Ironworks, Bristol, “‘ Improvements in 
locomotive enyines 
2460. GeorGE Wutait, Ipswich, Suffolk, ‘‘ Improvemen 
ratus."—A c mmuni ation from William Baaford, 
West.—Vetitions recorded 7th October, 1363. 
2462, Joun HE» JouNsoN, Lincoln’s-inu-fiel 
in propelling ships an 





nO 








, appa- 
b ileville, Canada 











, London, ) rements 
yed therein.” —Ac 





miu 








nication from En: 
2304, CALEB OSSWELI bury-street, Strand, London, “ Imp nents 
in breech-loading tire-arms.”"—A comuunication from Samuel strong, 


Washington, US. 
MICHAEL 5S 
provements in w 
ratus to be employed therein 
2466. GexMatn CANoUIL and FRANCOIS ARMAND PLAX 
ing toy fusees, toy 1 ts, Or other similar toy inissiles, 
pistols, or other to. r 
2463. JAMES DALZIEL DOUGALL, St.. 
men sin 


@isuv appiica 





ld house, Donnybrook-r 


salting, and packing 






Bushfi 








ion, Paris, * 
means of toy 











‘camel guns’ and 
bie to * pant guns 
2472. ALFRED NeEwyon, ¢ * Improvements in 

the construction of condensers.” — / ation from Wiliam 
New York, U.S. —Peritzon recor kh October, 1883. 
and PuoMas TeTLOW, Vldham, Lanea- 
ayparatus for governing 





g pieces or rifles.’ 





NCENT 





Juden m, 
2474. JaMes Woop, JouN Wiiitrikab, 
aire, “Certain improvements ia machinery or 
the speed of st am engine 
2475. Josxri ,» Regent’s-row, Dalston, Lon 
parallel turni and in machinery for that 
176. ENocu Watkin JAMES, Brynilys, Cardigan, ** Improved apparatus and 
arrangewents for giving buoyancy to or rai sing sunken or submerged ships 
and other sinking or sunken be Odi 
| 2475. JouNn Me Innes, L iverpool, ** improv 








lon, “ Improvements in 
" urpose.” 





9 








ements in s 











vessels of iron or wood, which sheathing is also applicable to the covering 
of roofs, walls, and other purposes.” 
2451. Noan FELLOWS, Chuncery-lane, “‘An improved mode of | 





regulating and promoting 
"— Petitions recorded 





extinguishing fires in « 1€) 
draught therein, calculated also to act as a ver 
Oth October, 1863. 
2484. GEORGE WaAIbE Ri 

manufacture of bands or striy 
M453. WILLIAM Brookes Fama OSEPH 
Walsall, »tafl r ’ Jmprovem 
i 10th O. ur, 16s 
402. ALEXANDER , Arthur. re id, Hollow 1, London, “ Impri vements 
in taps or cor tot which improvements is applicabl to the lub: 
cation and protection of the jot axles, or 
spindles,” 





voLps, Smethwick, * An improved 


inoiines 








FREDERICK 





LAVENDER, and 
LAVEND: Rk, 
hames,.”— Petilir 











to 





unals of revol\ing shaft 






















































am cables When ships are riding anchor.” 
ULFORD WEATHERDON, King n- Thames, 
+ for rubbing off or removing the dust or dirt from bor 
ng recorded Lith October, 1863. 

#8 PoL@uase, Bodmin, Cornwail, aud JONATHAN Cox, 
paratus for boring and ceaving stone.” 
\KCHIBALD BROoMAN, Fleetestreet, Loudon, “ Improvements 
worked by A communication from Guillaume 
Austria 
AN TOINE EpMonpd Gt 


Surrey, “A 
ts or 


Manchester, 








lean, 





LONNET DE MIA . Hoxton, I 


Inachiies, Abd du inaclilies Tur 


534. FRANCOIS 
Inip.ovemcnts in smut 








ceeds." 










































pecling grain and 
2. AMUBL eet, London, *‘Im vements in the manu- 
facture of drawers."— Petitions recorded 16th October, 
Iso3 
2 Monit lk, 1, London, ‘Improvements in 
pperatus ning the of the load ipporied by the 
sprit of railway locomotives 1 for the purpose of regu- 
: or ¢ ng such lox 4 i ion from Ludwig Siarck, 
Da lt. 
2530. JOUN SHANKS, B Renfrew ,N.B., ** Improvement lating 
tev oset an her valves er t 
2540. WiLLta Hawes N Dankis d, ¢ » “ Cortain i ve 
ments in loo weweay ? 
2341, WILLIAM Routt Gk and FREDER!I FRANCIS OMMANEY, New! ric 
I ’ . i, Lanca me I yer i n° balin OXCS 
scul I » ' ! ‘ on r ei 
‘2. W ( lit i “Improv 
rotary on im cation trom Ge e Bradiord Macka 
Boulevart, St. aris 
pif. WILLTAD 1 ne, London uprovements i 
and embrox L cou irom Antoine 
Boulevart, 8 
2545. Lewis Rt oven, Brookly1 w \ ULS., “ An impr 1 
tion for —\ Litt irom S I om ntion, 
Massachucetts, U.S. 
Ww, 1 Woolw road, and Rot Hn I 
i ictoria Docks, Es-ex, ©‘ luaprovements iu apparatus 
ri ’ 1 4 
2048 un Ware ! Reche-t Kent, “Ir ‘ s in ma- 
n I ‘ net s \ ye 
I De Wy ’ e ‘I yo vad 
n t yur ! ‘ el coo, OTICK, ra s 
materials, a n the ma re of ar i ne 
2 Frook De Wyipr, ‘Trinity-square, Tower-! rove- 
wel n the se; ation Of molasses and oth ar 
cr) —A com tion fre Hienry Schwarz - 
Peti s recorded 17 ae 
2552. JaMes CHAMPtIoN, Manchester, ** Improven n machinery ora i- 
ratus fo rp ny, Spanning, and doubiing ¢ i, 
horeus ag 
2558. Wi “CLARE, C London, ** Improveme in 
separating ores from their g 1 pparatus for the sam A 
communication from Jean Jose, Bonnard, Bboulevart St, Martin, L 
—le s recorded 19th October, Isb3 | 
2559. James Taytor, JaMeEs Lees, and Joun Legs, Oldha Lancashire, | 1709 






lmprovements in machiuery or apparatus for opening, cleaning, au 
mixing cotton or other fibrous materials.” 
2560. Ernest Henky Luesrers, Liverpool, 
textile substances to obtain a species of, or substitute for cotton. 
communication from Joseph Jaubert, Marseilles, France, 


“An improved treatment of 
"—A 


2494. WiLLIAM Hurcrison, Cardigan-street, London, “ Improvements in the 
manulacture of fittings for powder flasks.” 

2498. THomas Buows ine, Liverpool, * Improvements applicable to metallic 
easks and th ebii for the manufacture of the same. 

2500. Tuomas Fox, Ballir ny bear Sudbury, Essex, *‘ lmproved app aratus 
tor cle ng ¢ the tub of steam boilers, viiich apt ratus is 

lical for cleaning ¢ other tubes.”—Petitions recore lak O« 

2506, JAM iz, Wateri v York, U.S., “ improvements in ma- 
chinery tf 1 hay , or forging metals, aud in apparatus for 
grinding and | ilishi uw . 

2508. Joun Evear Poy ow, Lan hi v.U., “ Improvements 
in throwi projectil ns Of explosive ents, and in apparatus 
therefor.” 

2509. Joseru PLAce, Hoddlesden, Lancashire, *‘ Improved application of 
eerlain schistous or shaly materials to tac manutacture and finishing of 

2 FRED ROLFE, ae elt street, Pentonville, London, ‘* Improvements 

wus or apparatu r propelling carriages on railways, tramways, or | 

mon roads.” 

PuOMAS SCOTT, we, Blackiriars-road, Surrey, “ Im- 
provement: in floati tli recorded | Oct } 

2516. Joserul INCULBY, ‘Improvements in vaives for double 
cylinder steam engine 

| 25 8 Manceuin Francois Dororie CAVALERIE, Fidélité, Paris 
*Certain in bt ¥ coulrifuga ywer,”” 

2520. Winn Farnworth Miuils, Bol.on, 
‘imps ind other paper making 
Petitions 63. 

2525. PRTEE , Strand, London, rovements in 
the manu ways."—A communuics om Thomas 
Shoenbe: ger Us 

2527 TEPIEN Delamere-street, Paddington, ** Improve- 
ments in appa atus for connec , chain cables, and for clearing a ship's 
hawse When fou’, and also in apparatus foracting on and presenun 


nts in the manufacture of 
| 


e 2 


2652. JouN Leck, 





Nov. 6, 1863. 











INGHAM, Manchester, aud Isaac Pendieton, near 

anchester, “Improvements in the manufacture of copper rollers used 

for printing calico or other materials 

Davip MILLS, Birmingham, ‘* An improvement or improvements in 
the m annfacture of moulds for casting studs or chains.” 

2504 Joseru V AU GHAN, Birmingham, ‘ Improvementsin the manufacture of 
pecks, hoes, adzes, a id other edge tools, and in tools to be used in the said 

Inant fact 


WILLI AM 





Woop, 








to 











| 2565, JaMes MICHAELIS, Tower Royal, Cannon-street West, London, “ Im- 

Improveme »con- | provements in the manufacture of purses, pocket-books, and wallets, and 

LGth O in the construction of double action locks for the same and other similar 
stoi el | purposes.” 





iNT, Edgware-road, London, “ Improveme nts in vent appa 

iting the drawing off or letting zr off fluids.’ 

‘NOULLE Bar Low, a “Ii nprovements in shoes 
* coverings for th munication from Jesse 

a Maine, 

L-gow, 
ne 


1d other 






“HU. JOUN BRY 






lett, Turner, 
. WILLIAM ADA 
uminate of sod 
Daviks, Ser! 





N.B 


Lanarkshire, 
aluminot 1s salts,” 

street, Lincoln’s-inn, London, ‘* Improvements 

hes over the edges of fat rics 


— ““ Improvements 





making ¢ 
2. GORGE 












in forming stit , and in m uchinery connected 
t ith.”-—A communication from Abraham Hart, Philadelphia, Penn- 
8) 
573. Clayton-place, Kennington-road, Surrey, 
sé “Tete roveme its in ‘ Hansum ¢ cabs part of which improvements are also 
ap seled cirriages.” 

2574. H and Thomas Winpbts, St. Helens, Lancashire, 


inery for bending plates for iron ships and other 

RLES GARTON, Bristol, and THomMa 

is in evaporating, c¢ 0ling, and 

loyed therein.’ 

fnomMas ResteLL, Wate 
construction of Walking- 
1863. 

2578, WiLLIAM TLARTCLIVFE, Ssiford, 
in mules for spinning and doub ing 
250. Joseru Hixton, Birming 
breech-loading fire-arms.” 
NATHANIEL Fortescue TayLorn, Manby-street, Stratford, Essex, *¢ Im- 
provements in increasing the illuminating power of cval gas, and in the 
mean apparatus employed therein.” 


HiLt, Southampton, “ Im- 
uiclting, and in apparatus em- 
ne, Tower-str 


stick umbrella.” —Petitions re 





et, London, ‘‘ An improved 
orded 20th October, 








Lancashire, ‘*Certain improvement; 
” 


An improvement or improvements in 


















2583. Gi _Howet, Hawarden Ironworks, n Holywell, Flint, * Im- 
provements in apparatus for condensing m al ic and other fumes.” 
2588. Zenan CoiBuRN, Upper Bedtord- place, Russell-square, London, 


* Improvements in ste am engines. 

2590. Joun Dopp, Oldham, Lanca sshire, “ Improvements in mulesfor spinning 
and doubling 3 
2501. Witutam Epwa 
machines. 





ARD NrEwTon, Chancery London, “ An improvement 
"—A communication from W alter Davis Richards, 








5.—Petitions recorded 21st October, 1863. 
Fatents on which the Stamp Doty of £50 has been Paid 
2668. Davip Joy, Manchester.— Dated Ist November, 1860. 
2674. WiLLIAM Epwarbp Newton, Chancery-lane, Loudon.—A communica- 


ion.— Dated Ist November, 1860. 

WILLIAM Epwarpbs, Birmingham.—Dated 3rd 
2540. TnoMAS NeaL, St. John-street, Smithfield, 
October, 1880. 

56. Joun Henry Jounson, Lincoln’s-inn-fields, 

n—Dated 80th October, 1860. 

Isabella street, Broadwall, Surrey.—Dated 








November, 18¢ 0. 
London.—Dated 29th 





London, —A communi- 





30th October, 


1S5€v. 

2635. Guorgre HAMILTON, Royal Exchange, London.—Dated 2nd November, 
1860. 

2771. Hiram Epwin West, Attleborough, Massachusetts, U.S.—Dated 12th 





1-60. 


tock C 


oveiber, 
7. JosEeri 
2718. TituMas WiensTeR RAMMELL, Victoria 
) 
DWARD NEWT 
Dated “md November, 
fAM Ilnwitt, Birminghar 


December, 1860. 
ter.—Dated 6th 


Birmingham.— Dated 13th 
treet, Westmins 









November, 
2600. WILLIAM 
tior 
2717, Wit 


n.—A communica- 





yw, Chancery-lane, Lond 
1S60. 
1.—Dated 6th 





November, 1860. 








on which the Stamp Duty of £100 has been Paid. . 
1am.—Dated 29th October, 1856. 
29th October, 


Patents 
)», THOMAS SUTTON SALT, Birming! 
Joun ‘TuuMas Way, Welbeck-:treet, Londou.—Dated 





1356. 


ld.—Dated 19th November, 
Patricroft, near Mancuester.— 


AMUEL Fox, Deepcar, Sheffic 
JAMES NasSMYTH and ROBEKT WILSON, 
1856. 





200d 


Dated 3rd November, 





Notices to Proceed. 

Newport, Isle of Wight, “ A new material or 
manufacture of pipes or tubcs, to caulking or 
other useful purposes.”— Petitions 


1550. Cu 


compound 







TERSON, 
able to the 
bottoms, 


ARLE: 


aud wo 

, 1863. 

f “DWIN WIuKs, Cheitenham, ‘* Improvements in making portmanteaus 
and trunks of various shapes and sizes, light, strong, air tight and water 
tight, capable of bearing immersion in water without injuring the 
contents.” J’etilions recorded 22nd June, 1863. 

ALEXANDER RICHMOND STOCKER, We Ive rhampton, ‘‘ Improvements in 

rand fashioning ir appheable to tue manufacture of boot 
s, Ups, a d horse sh es, and § in part of the machinery or apparatus to 
be employed therei n. 

1550, ‘THOMAS FULHAM PARSONS 
provements lu the mode or in 
objects of iron for being coated with met 

t June, Isis. 
TiisoriiiLus 

apparatus tor stra 





thshire, “Certain im- 
plates, bars, or other 
"—Petitions recorded 


Maindee, Monmot 
es of preparing 
als or alloys 











Middlesex, ‘* Improved 
juid and solid sub- 


Homerton, 


G and straimin 


pwoop, Lower 
, or lor wiiAll 


I 





i 

= Improved fleeting 

slips, or the moving 
» tu theexpressing 


Stauc . 

1i9t. Paut Rapsay Hopes, Cannou-street, London, 
hydrostatic wachin-ry adapted to presses, dry dock 
or lifting of heavy masscs, parts of which are applicable 
of oil or other fluids.” 

15v2. EpwarD Myers, M 








and Wiaiam Ricnuarp WILLIAMS, 
Lamb’s Conduit-street, London, “ Improvements in wet gas meters,” 

1505. THOMAS SKINNER, Shetlield, ** Improvements in the ornamentation of 
pos (German silver, Britannia metal, electro- plated or other plated 








gouds. 

16. ANDREW EpmunD Brak, Leeds, Yorkshire, 

ratus for actuating domestic bells and other signals by 

t."—Petitions recorded 2Ath June, 1853. 

PAGh, Ade lphi-terrace, London, 
shoes and in their fastenings.” 

1 Henry Cuay Lee, Lawrence Po 

e construction ¢ > 

Mott Wanzer, Hamiitor 


“Improvements in appa- 
the electric 






“Improvements in horse 





1e, London, ‘* Improvements 
ynumunication from Richard 



















ALFKED W ATSON, » L ndon, “* An improved fastening.”— 
Petitions re d 

loli. Witulam LE DWARD Gep Uington-street, Strand, London, ‘* Im- 

proved apparatus tor pk hooping or ferrahng 





nerally, while the mictai on from Charles 


ry for puddiing 


macain 











, t i > 

1614. Tuomas D Wi near Manchester, ‘* Im- 

pr 1 in t ‘ ce of the permanent 
way railways.” ; 

1615. GEone Cra n, ‘‘ Improvements in 

1 constr P . platforms, and 

shields for nd} i recorded 27th June, 





1s 


1621. Cyrus Avery, Philadelphi U.S., “Improvements in 





rotary engine 











i622. Lveir Ezra Hicks. New York, U.S., “An improvement in ink- 
stands.” — Pet «7 ! j 1s 
1630. Jou ENKY ssuon, Lin-oiu’saun-tields, Lond ** Improvements 
in coating or ¢ eta s with metals or alloys, and in the 
is er e. cherein.”"—A communication from Xavier Florentia 
i’ I 
16 . 8 Cul Jaurs Cone j ventry, Warwickshire, “ Im- 
provements in tooms for weaving.”"— s recorded 1st July, 1863. ’ 
1651. Joun Kine, Ch “arm, near Kineton, Warwicksiire, ** im- 





gates.”—Petition recorded 2nd 








provements in fenc.ng snd in hanging 
Ju 803. : 
1657. Henrky Brixsurap, Ipswich, Suffolk, ‘‘ Improvements in cooking 
ap tus 
l HamiLton 8 ¥ WARNER An yroved mode of and 
appar tr ror Ire par id other substances to be 
used as 1 P t led < 





53 

it Thabor, Paris, ‘* Improve- 

n Auguste Ghilain and 

-ecorded ith July, 1863. 

. RicHakD ARcii Fleet-street, London, “* Improvements 

in ‘ships and in propelling the same.”—A communication from Auguste 

Talzmann, Paris. —/eti*ion recorded 9th July, 1863. 

1734. Morris West RuTuven, Oxford-terrace Hyde Park, 
provements in rudders or apparatus for steering ships. "—Pe 
11th July, 1863, 


1666. Henri Apnrien 





melts In steam e! 


Edouard Ponce 

















London, “ Im- 
tition recorded 








Nov. 6, 1863. 
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1789. Bensamin Lampert, Lothian-road, Camberwell New-road, Surrey, 
“Improvements in the preparation of waste paper in order to its being 
—_ used in the manufacture of paper.”— Petition recorded 16th July, 
1863. 

1822. WitL1AM CLARKE, Forest-road, Nottingham, ‘‘ Improvements in the 
manufacture of fabrics in twist lace machinery.”—Petition recorded 21st 
July, 1863. 

1916, Hamitton Woops, Burton-upon-Trent, ‘‘ Improvements in the appa- 
ratus u-ed for regulating the temperatures during the process of fermen- 
tation in the ‘ union cask,’ ‘ tunuing cask,’ or ‘ cleansing cask.’”"— Petition 
record-d 3rd Auvust, 1863. 

2007. ANDREW EDMUND Brak, Leeds, Yorkshire, “ Improved means of con- 
ducting electric currents through railway trains and of actuating siguals 
or alarums therein.” — Petition recorded 14th August. 1863 

2092 ALFRED J: BSON, Dariington, Durham, ‘: Improvements in machinery 
for drawing or discharging coke ovens and loading coke wagous.”— Peti- 
tion recorded 24th August, 1863. 

2245. Moritz GExsTENHOFER, Freiberg, Saxony, “‘ An improved construction 
of furnace for roasting pyrites.”— Petition recorded lth September, 1863 
2447. ALEXANDER JOUNSTON, Comely Bank, near Edinburgh, Midivtbian, 

a » * Improvements in railway carriages.” — Petition recorded 6th October, 








2464. CALEB CrosweLt, Salisbury-street, Strand, London, ** Improvements 
in breech-loading fire-arms."—A communication from Samuel Strong, 
Washington, U S. 

2472, ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
the construction of condensers.”—A communication from William Judson, 
New York, U.S. —Petitions recorded 8th October, 1863. 

2477. GeonGe Parry, Ebbw Vale Lronworks, Monmouthshire, “ Improve- 
ments in refining crude pig iron, and in furnaces connected therewith.” 
— Petition recorded 9th 0 tober, 1863. 

2525. PeTeR LEsLey, Morley’s Hotel, Strand, London, ‘* Improvements in 
the manufacture of rails for railways.”"—A communication from Thomas 
oe Blair, Pittsburgh, U.S.—Petition recorded 15th Ociober, 

63. 


Dd. 
2540, WILLIAM Hampsoy, jun., Dukinfield, Cheshire, “ Certain improve- 
ments in looms for weaving.” —/etition recordid 17th October, 1863. 


——= 

And notice is hereby further giveu, chat all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars im 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 








List of Specifications published during the Week ending 
Sist October, 1863. 





















582, 1s. 6d.; 588, 4d.; 584, 10d.; 585, 4d.; 586, 4d.; OST, Is. 2d.; 
88, 4d. ; 589, 4d. ; 590, 10d. ; 591, 4d.; 592, 4d.; 593, Is. Gd 3 504, Sd.; 
595, 4d. ; 596, 4d. ; 597, 4d. ; 598, 2s. 2d. ; , Sd.; G0, 4d.; Ol, Sd.; 
602, 10d. 5 G03, 10d.; 604, 4d. ; +; 606, 4d.; 607, 1s. ; 608, 
609, 4d. ; 610, 4d. ; 611, 1s.; 612, 4d.; 4d.; 614, 4d.; 6 
616, 1s. 2d. ; 617, 6d. ; 618, 8d.; 619, 4d. ; 0, 44.3; 621 ; 
623, 4s. 2d ; 624, 10d.; 625, 4d.; 626, 4d.; 627, 10d. 3 
630, 4d.; 631, 4d.; r 3 634, Sd. ; ; Gi 1s. ; 





Le 5, 
2d.; G41, 4d. ; 042, 6d 





‘ 3, 4d . 
637, 1s. 5 $08, ls. 4d. ; 639, 6d. ; 640, Is. ; 643, Gd. ; 


644, 1s, 2d, 





*,* Specifications will be forwarded by post on reccipt of the amount 
of price and postage. Sums exceeding 5s, must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Great Seal Patent Office. 


ABSTRACTs OF SPECIFICATIONS. 


The following descriptions are made from A’stracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, de. 
756. G. A. Bippent, Ipsirich, “ Traction engines.” —Dated 21st Merch, 1863. 

This invention consists in the application and use of a friction clutch or 
clutches, in combination with suitable driving and disengaging gear. The 
pis.on rod of the steam cylinder gives motion to the main or crank shaft, 
on which the friction clutches are by preference placed, although they may 
be placed on an intermediate shaft, one part baving a sliding motion thereon 
but always turning with it, while the other part which carries a toothed 
wheel is capable uf turning thereon freely when the two friction clutches 
are not pressed together. On the main or crank shaft is a fly wheel. Tne 
toothed wheel carried by the frictivn clutches gives motion to another 
toothed wheel fixed on a second shaft, on which second shaft are two 
toothed pinions, which turn with but can slide on thatshaft. These pinious 
are coupled together by double crank connecting rods and forked levers, or 
other suit«ble contrivance, in such manner that, when one is moved out of 

ear with its wheel, the other is moved into gear with its wheel. The crank 

y which these two pinions are slid is on a separate shaft, having a lever 
handle thereon, by which it can be turned in one or other direction at 
pleasure, and by the interposed mechanism slide the two pinions. One of 
these toothed pinions works ia the teeth of an internal wheel, while the 
other works in the teeth at the periphery of a wicel of lesser diameter, but 
both these wheels a:e fixed on the same shatt. There are also two toothed 
pinions on this axle or shsft which rotate with but are capable of sliding on 
the ends of this sh»ft or axle, so that either or both of such pinions may be 
in or out of gear with spur wheeis carried by the two main road wheels. 
763. J. W. H. and E. J. Roruwein, Ramsbottom, Lancashire, “ Heating the 

Seed water of steam boilers.’’— Dated 28rd March, |863. 

This invention consists in placing in the flue or flues, and as close to the 
bridge of the furnace as practicabie, a coil or zigz»g arrangement of pipes 
through which the feed water is passed by means of any surtasle mechanism. 
The water is conveyed to the coil or zizzig arrangement of pipes by a pipe 
passing either through the ash pit, or from the other end of the bviler to 
that contain ng the furnace, and the outlet pipe for conveying the water 
into the boiler from the said coil or zig zag arrangement of pipes is pas-ed 
either through the ash pit or along the flue m the opposite direction to any 
convenient part of the boiler. The imventors also pass the water from the 
coil or zi. zag through a pipe in the side of the flue direct into the bviler. 
—Not proceeded with, 

769. J. REILLY and W. Martix, Manchester, “ Lubricating horizontal shaft 
ing and bearings of all vescriptions."—Dated 24th March, 1863. 

This invention consists in forming the steps or pedestals of horizontal 
shafting with a recess or box to contain the oil or lubricating matter, so that 
as the shafting revoives, it will only take up or use as much of the lubricat- 
ing matter as is necessary for the purpose, and thus prevent the waste so 
generally complained of. By the term bearings as named in the title the 
patentees mean the bearing surfaces of the axies of railway wheels, and the 
axle boxes, and also the bearing surfaces of the shafts and pedestals of shafts 
for marine and stationary engines, and also the pedestals and bearing sur- 
faces of a)] descriptions of horizontal! shafting. 
781. C. Monson, New Haven, Connecticut, U.S., 

Deted hth March, 1863. 

In carrying out this invention the patentee employ 
Similar cou-truction connecteu together by a »ipe or 
the air therefrom. Le then partiaily filis one of the » 
water, or o.her fluid, and generates steam within it, which steam wili by 
its pres-ure upon the surface of the fluid cause it to flow from the vessel so 
filled with flaid through the connecting pipe or tube into the second vessel, 
and by employing the weight of the fluid caused by such change from 
ves el to vessel, or from the second back to the first, he obtains a power 
which may be used tor the vurious purposes fur which motive power is 
required. 

851. W. Jongs, Liverpool, “ Construction of ships or 
April, 1863. 

This invention relates, mainly, to rolling bar or angle iron with shoulders 
or recesses, against or in which corresponding parts of a contiguous bar 
will fit and add greatly to the strength, rigidity, and stiffness of the struc- 
ture. For many parts of iron ships the iron is to be rolled with a recessed 
shoulder, against which the edge of the contiguous plate will butt, and 
thereby offer a considerably greater resistance to end pressure than when a 
joint simply depends on the rivets—Not proceeded: with. 
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CLass 2.— TRANSPORT. 

Including Railwoys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Llar- 
ness, Gc. 

759. F. AppurGatx, Bradford.on-Aron, Wiltshire, *‘ Apparatus for making 

certain invications in railway carriages.” —Dated 21st March, 186% 
This apparatus c nsists of a disc mounted on an «x18, which dise is caused 
to rotate by means of a tangent screw, working on a wheel of such diameter 
as may be necessary in proportion to the diameter «f the dive. On the sides 
of the dise are painted or otherwise indicated the names of the several 

Stations on the line of rails, which names occupy a radial position.—Not 

proceeded with 

760. F. Appiecats, Bradford-on-Avon, Wiltshire, ‘‘ Time indicators,”— 

Dated 2ist March, 1863. 
This invention consists in the application of revolving discs on which to 








represent the progress of time instead of hands, as in a clock or watch, 
such discs being so combined, arranged, and prepared as to show the time 
as used and indicated in railway time tables, that is to say, by representing 
the numeral or numerals corresponding with the hour, and also a numeral 
or numerals indicating the min..tes: for example, 4 hours 20 min., instead 
of by the ordinary clock or watch face and hands. Vot proceeded with. 

776. J. Wire, Finchley, ** Protecting the surface of the ivon and steel of ships, 

de.” —Dated 2th March, 1863. 

For protecting the surface of the iron and steel of ships’ bottoms and 
other structures (except that of cables, tanks, and b vilers) while in contact 
with water from decay, the inventor fixes on the surface of the iron or steel 
zine or aluminium equal to at least one-sixteenth part of the area of surface 
of the iron or steel by means of iron or steel screws, rivets, or nails, 
taking care that the points of e ntact of te iron or ste:l and of the zine 
or aluminium respectively are clean when they are fixed together, and that 
they are fixed in close contact. For preventing or abating, and for 
facilitating the removal of, foulness of shiys’ bottoms, and fot giving a 
capacity of increased speed to ships, he covers the surface of the ships’ 
bottoms while dry, by means of a plasterer’s trowel or other implement, 
with a composition made by melting and mixing together equal parts of 
fat and oil, or about equal parts of fat, oil, and whitelead, or one part of 
fat, two of oil, and three of powdered quick lime, and from time to time 
when negessary, having scraped off the foulness, if any, from the ships’ 
bottoms while dry or while afloat, he covers the ships’ bottom while dry or 
while afloat again with any one of the said compositions, using for that 
purpose when necessary a diving apparatus, and rubbing on the composi- 
tion with the hand, and using a plasterer’s trowel or other implement for 
spreading it.—Not proceeded with. 














rE, Bradford-on-Avon, “ Rai doors." — Dated 
2 March, 1863. 

These improvements in railway carriage doors the inventor proposes to 
effect by using sliding doors instead of doors on hinges ; the whole of the 
doors on both sides of the carriages \of course separate), or on one side, slide 
into recesses outside or inside, as preferred. He proposes to attach all these 
doors to a rod provided at the end of each carriage, with a suitable expanding 
hinge, or other mechanical equivalent, for convecting quickly, so that the 
guard at the end (or other compartment in which he is placed) can open all 
the doors at once when the train stops, and when the train has started to 
close them simultaneously. . Not proceeded with. 

809. A. H. Perry, Brighton, ** Working railway points, siwitches, 
signals.”— Dated 23th Mach, 1863, 

The object of this invention is to insure to the pointsman or signalman a 
correct knowledge of the condition of the points or the signals (or both 
together where they are connected and work simultaneously) when either 
are worked or operated in one direction or the other, by which he will be 
enabled to work the traffic with safety over lines or junctions however com- 
plicated, For the purpose of insuring the points or the signals being in the 
position intended or due to the movement of the lever handle by the points- 
man, although he may be at a considerable distance from such signals and 
from the points, the inventor applies to each pair of points, and to the face 
or edge of the rai! into which it is intended the point or tongue is to come 
in close contact, a piece of copper or other suitable conducting metal, and 
by insulating each piece of metallic conducting surface from the rail or 
rails, and connecting it by means of a wire with a battery and telegraph 
instrument and to the earth, the perfected contact is siznalled on the open- 
ing or the closing of each pair of points or switches.—Not proceeded with. 
831. E. O. Cox, Brook-street, Grosrener-square, London, “ Propellers for 

ships, &c"—Dated 31st March, 1863, 

This mvention consists of one or more corrugated wheel or wheels made 
of metal, wood, or wood and metal combined, or of any other convenient 
substance. The corrugations radiate from the centre to the circumference, 
and the wheels may be wholly of solid metal, or may be of solid metal only 
to a certain depth from the periphery, having the more central part open 
or perforated. They are to be revolved by conuection with machinery 
worked by any motive power, and may be applied at the sides of vessels as 
paddle-wheels now are, or at the stem or stern, or both, or in any other 
convenient position. - Not proceeded with. 

836. T. Row.anp, Salford, Lancashire, ‘* Mileage apparatus for measuring 
and registering the distances public vehicles or prwate carriages travel.” 

uted lst April, 1863. 

This invention cannot be described without reference to the drawings. 
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840. W. Wrst, 
lst April, 1863, 

This invention relates to the working of railway signals at a distance, and 
consists in the employment of a novel arrangement of self-adjusting appa- 
ratus, by means of which the expansion or c ntraction of the wire u-ed for 
transmitting motion to the semaphore or other signal is compensated for, 
and the complete and rapid action of the signal insured. In carrying out 
the invention the patentee winds that part of the wire, chain, or cord 
nearest to the pull-over lever round a grooved wheel, and attaches it to the 
wheel at any given s; ot, carrying over the «nd of the wire, and suspending 
a weight from its extremity. ‘the grooved wheel is free to move on its 
own axis, so that the weight will alwavs keep a tension on the wire, chain, 
or cord, In order to work the signal he rocks the wheel by means of the 
pull-over lever, which is provided with a self-acting c utch, so arranged as 
to grip the wheel when the lever is set in action, and rock the wheel, 
thereby putting such tension on the wire or chain as will insure the change 
of the distant signal. 


ton-road, London, “ Work ray signals.”— Dated 





845. W. H. Puiuiurs, Nunhead, Surrey, “ Apparatus for cleaning the bottoms 
of ships, &c."— Dated 2nd April, 1863. 

For the purposes of this invention the form of apparatus which the 
pitentee prefers to employ consists of a circular frame or dise revolving 
ireely upon ac ntral axis carried by a suitavie framing or support capable 
of being suspended from the deck (by oue or more ropes or chains pas-ing 
around or underneath the ves el), and pressed ayainst the botvom or side of 
the vessel to be cleaned when required, This framing may a so be guided 
or stayed by cnains or ropes, passing fore and aft trom it to either end of 
the ship, which chains or ropes may be used to give the brush a fore and 
aft movement, if desired, when in use, ‘The suriace of the frame or di-e, 
which is thus pressed up agunst the bottom or side of the vessel, is of a 
brush-like character, compo-ed of cane, Whalebone, wire, or other e.astic or 
yielding materials, combined or otherwise with blades or rigid projections, 
if desired, To the outer surface of the frame or disc is attached a seif-acting 
revolving apparatus ; but he prefers to use a serics of vanes or blades, which 
revulve as the versel is propelled through tive water, and which cause the 
apparatus mounted upon the axis to revolve by being connected to them by 
suitable gearing as the vessel sv passes through the water ; or they may be 
caused to rotate by the action of the tide when the vessel is stationary 
The apparatus is capable of being sbifved from one position to another by a 
crab, capstan, wiuch, or other means acting on the chains or ropes which 


























support or suspend the apparatus, In piace of atteching the brush or 
rubbing surface to the rotating dise by gea inz, as above desc:ibed, it m iy 
be separate therefrom, and have an oscillating or to-xn.t-fro movement ine 
parted thereto by means A crunk or other gearing, connecting the revoly- 





ing disc and the brush or cleaning instrument tog 
chipping or ch Uy] Lion luawy be given to tie cleaning Instrume! 
When r motion may be communicated to the 
revolvit ning instrument by means of a driving band pa 
the axis of the sernes of vanes or biades ac y 
mounted upow and driven 


ther; by this means a 
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the to another drum or pulley 

from the deck «f ti vessel, or fr a rait, barge, or other floating body 
lying alongsive the vessel. rhe rotating brush or cleaning suriace may be 
formed arvund the cireumfere -ofacrum having a central axis, to nh 





rotary motion m be given by similar mean escri 


817. E. F. Cuark, Mol.ner, Hereford, “ Fastening rails for railwa,s.”—Dated 
2nd April, 1265 
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nstruction of the chairs and keys employed 





















| for retarding or holding back the fabries as they are fed thereto, 








le 
| carding cylinder or swift to another carding cylinder or swift, by which 


to support and rasten the rails to the sleepers on railways, and also to the 
method of fising 1 securing the same. The chair is formed with a 
vertical slot tapering downwards, and which: is cat or formed in the inner | 
face of the chair, aud extends through the bottom of th une, The keys 
are each formed with a head which fits on the side of the rail, and drops 
into a recess formed in the chair for that purpose ; a vertical fin projects 
from the outside, and extends downwards in such a form that, wnen the 
keys are placed one on each side of the rail, the fins meet underneath, and, 





ou being dropped vertically (in this position) inte the chair, the tins exactly 
fit and completely fill the taper vertical -lot in the ch The heads of the 
keys are the same width as the chair, except at the joint chairs, where they 
are made so as to act as fish-plates In order to keep the keys and 
rail in the ion, and to prevent the rail from rising, the patentee drills 
or forms a ho gitudinaily (nm the direction of tue rails) through the 
chair beneath the rail, and forms a corresponding hole through the ribs of 
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the keys (half in each) at the poiat where they meet under the rail; and he 
drives a pin through the chair and the keys, and thus secures the whole 
firmly together. ‘ue chair is fastened to the sleeper in the ordinary 


manner. 





Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, jc. 
746. R. A. Brooman, Fleet-st cet, Lordon, chinery for beating and drying 
wool &c.”— ommunicat.on.— Dated With March, 1563. 
This invention cannot be described without reference to the drawings. 
757. E. Hartiey, J. Curae, axl T. and J. Meurovew, Oldham, “ Looms.” — 
Dated 2let March, 1803. 
This invention relates, First, to making the shed in looms. For this 
purpose the patentees employ two endless chains or equivalent apparatus, 
the one acting upon a lever so as to depress it, and the other so as to raise 
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| prevent the warp threads from entering the bobbins, 
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it. These chains are both placed on the same side of the centre motion on 
which the said lever turns, and act upon the same roller carried thereby. 
Secondly, the invention relates to that construction of picking motion of 
looms in which the lever which is struck by the tappet is movable, and con- 
sists in the employment of an endless chain of tappets or equivalent 
apparatus acting upon the said lever, whereby the patentees are enao.edt o 
vary the number of following picks at each side of the loom at pleasure. 


J. M. Hernentneton, Manchester, “* Apparatus for combing cotton, dc. 
— Dated 2ist March, 1863. 

This invention refers to that description of machine for comb'ng cotton 
and other ubrous materials known as Hei man’s, and consists in a method of 
feeding the material to the usual nippers thereof. In the above named 
description of machine this feeding is effected by a pair of rollers, which, by 
their occasional revolution, convey forward the material, so as to afford a 
given length tothe aforesaid nippers, which then present it to the revolv- 
ing comb working in conjunction with other rollers, so as to afford a 
combing of both ends thereof. This invention consists in the removal of the 
said feeding rollers, and in substituting therefore a reciprocating apparatus 
which thrasts the material forward by a rectilineal action, as distinguished 
from that of rotatory surfaces, by which mcans the patentee is enabled to 
allow that point which acis upon the material toapproach nearer to the 
usual nippers, and therefore to operate upon fibrous material of com- 
paratively short staple. 


A. J. and J, Toruam, St. Pierve les Calais, France,“ Ma ufacture of 
ornamental twist lace.”"—Dated 24th March, 1863. 

According to the present invention, the patentees lead the bobbin 
threads sideways by means of warp threads, or threads worked like warp 
threads, which they call guiding threads; they act together with the 
ordinary points as they rise, and, when in the working of the machine, a 
portion of the work is arrived at, where some of the bobbin threads require 
to traverse sideways the movement is effected by these guiding threads 
acting in such a manner as to cause the bobbin threads to be taken by the 
points up to the position in the work in which they are required, so that 
the tissue and the bobbin threads do not have to be moved afterwards as 
when drag threads are used, 

778. J. Leacit and J. ANDERSON, Ashion-wnder-Lyne, “ Preparing and apin= 
ning cotton, &e."—Dated 25th March, 1863 

This invention relates to all descriptions of machinery for preparing and 
spiuuing cotton and other fHbrous substan es, wherein drawing rollers are 
employed ; and the arrangements consist in the employment and use of 
front bottom rollers having smoo h surfaces or peripheries, in contradis- 
tinction to such surfaces being fluted, grooved, roughened, or rendered 
otherwise uneven, such fluted or uneven surfaces having been regularly 
employed and considered necessary hitherto, whereas, by the use of front 
bottom rollers made with smooth surfaces or peripheries, a considerable 
improvement is effected in the quality of the yarn, the leather coloured top 
rollers are not injured as by fluted rollers, and the hold upon the Obres or 
yarn is not diminished. 

Stuart, Glasgow, “Bleaching jute flbre."—Dated 25th March, 

















780. 
1863. 

The patentee claims the bleaching of jute fibre by immersing it twice 
or oftever in a solution of a chloride, each such immersion being. followed 
by an immersion in dilute sulphuric acid. 
R. Anmiragce, Huddersfeld, and C. Sexton, Dead Waters, near ‘Hud- 
dersheld, * for stretching fabrics.” — Dated 25th March, 
1503. 

This invention relates to machinery employed in the fin'shing of textile or 
other fabrics known as tentering and drying, in which process it is neces- 
sary to stretch or espand the fabrics, and the object of the First part of the 
invention is to produce or effect uniformity in the stretch or expansivn, 
also any degree or amount, as may be required, thereon, For this purpose 
the patentees apply a roller or rollers at the feeding end of the machine, 
Such 
roller or rollers is or are driven at a less or lower surface speed than the 
rollers and chains, or other conducting means by which the fabrics are 
travelled through the machine, and are capabie of more or less speed being 
readily given tuereto, according to the amount of stretch or expansion 
required. The driving pulley tits loose on the boss of a worm wheel, which 
is fixed on the retarding roller, but has a worm mounted thereon which 
gears with the wheel, and forms a clutch or driver thereto, A star wheel is 
mounted on or geared with the worm, and receives motion or is operated 
by projecting pins fixed in the orbit of the star wheel, or in its line of 
travel, thus producing a differential motion. The number of pins to 
operate the star whee: in each revolation may be varied according to the 
speed required to be given to the roller or rollers The Second partot the 
iuvention consists in applying tingers or levers Lo press the fabrics on to the 
tenter hooks or teeth, motion being given thereto by tappets or cams, The 
Third part consists in having the rollers which are employed iv conducting 
the fabrics through stretching machines made in two or more parts, tele- 
scpically, and arranging them in the machine alternately with thick end 
and small end to each other, so as to maintain or produce equal lengths of 
the lists or edges of the fabrics. 

785. R. A. Brooman, Fleet-street, London, “ Manufacture or cords, ropes, 
and cabkes."—A commuric n.—Dated 2th March, 1863. 

This inveution cannot be described without reference to the drawings. 
793. T. Parkinson and J. Woop, M enchester, “ Application of embroidery 

to colton printed sabrics."—D ted 2uth Murch, Lov3. 

This inveation is desigved to produce an economical substitute for the 
embroidered fabrics hitherto made of expensive material, such for instance 
as that class termed embroiiered Bradford goods, and the improvement 
covsists in embroidering with silk, ¢»ttou fabrics which have previously 
been printed by ordinary processes to resemble or imitacve better fabrics, so 
uhat, by the anplication of silk embrowery to cotton fabrics so printed, a 
novel manufacture is produced, wherein good appearance may be cheaply 
procured, — Not proceeded with, 

S11. J. Lesaine and R, 8S. MaRKINDALR, Broughton, Lancashire, “ Carding 
engines. ’—Dated 23th March, 186 

This in-ention relates to the class of machines known as carding engines, 
or machines employed in the preparation of fibrous materials fur spinning, 
and for other purposes. In machines of this description there are some- 
times employed in each machine two or more carding cylinders or swifts, 
the fibrous material in process of preparation in the machine being 
tran-jerred from one carding cylinder or swift to another carding ey inder or 
swif. by a doffer or doffiug cytinder, one doffer or doffing cyiiuder oniy 
having hitherto been employed betw.en any two carding cylinders or 
swifts. These improvemeuts consist in employing in machines of the above 
ieseription two or more doffes or doffing cylnders vetween any two 
g cylinders or swifts for transferring the fib.ous material from one 
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means the patentees are enabled to prepare with each machine a larger 
of fibrous material m a given time than where one doffer or 
linder only is employed, avd also to improve the quality of the 
the mechine in « clearer and be.ter working condition, 
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ster, “* Improvements in, and applicable to platting 











or braiding machines.”’— Dated 3ist March, 1863, 

Phis invencion consists, First, in the use of arrangements accomplishing 
the objects above described by alternately and at regular intervals arresting 
he motion of the threads from each other at a polut between the focas and 
the bbins, and then ¢ wing them, and the improvements may be 
carried out by various means, name y, by a circle or surfice carrying teeth 
which can pass through all (ora part only uf required) the spaces between 
the Ubreads at the same time, this tootued circle or surface being arranged 
on a vertical rod Which has an up-and-down motion tnparted to it by a 
cam, so that when elevated its teeth pass between and interrupt the motion 

the threads, and when lowered the teeth are witudrawa from the 


threads, which are thus released and allowed to assume their nataral posi- 
tion when unobstructed. The invention consi-ts, Secondly, in imtroducing 
pushers between the threads all round the focas, so as to enter between 
them and push the plats or twist towards the focus, and this action may be 
combined with that described in the first part of the invention by making 


the tecth inclined on the upper edge, the incline being upward from the 
under cireumicrence to the outer circumference, 80 that the outer point of 
the teeth will first pass between the threads, and as the surface carrying 
the teeth is lifted, the incline of the teeth wiil drive the plats forward 
towards the focas.—Not proceeded with. 
. J. Carver, Nottingham, ** Carriage employed in machines for the ma vu. 
facture of Lace or other fabrics.” — Dated sth March, 1863, 






Her fore in carri «wes employed in machines for the manufs 
or other fabrics the springs which hold the bobbius in place ha ’ 
at the side of the carriages atabout the contre of the bobbins, which arrange- 
ment has necessitated the use of springs of considerable length, thus 
rendering the bob ins liable to lean or project over the side of the carriages 
so that the warp threads become likely to enter the bobbins, and so occasion 

njury to the Jace or fabric and Joss of time ; and, moreover, in the said 
urranzement as heretofore used, a space being necessarily left in the carriage 
ween the bovbin and the :oot of the spring, knots, burrs, or other 
unevenness of the thread or material wound on the Lobbin, become liabie to 
drag or impede its revolution, at d thereby cause instantaneous fracture of 
such thread or material, so as to render it luexpedient t» wind the bobbing 
full of thread, or even nearly s0, in consequence of the thread dragging at 
the befure-mentioned space. Tne object of this invention is to remedy 
these defects, and for this purpose the patentee fills up the afuresaid open 
space by using in a carriage of any given size a lurger bobbiu than has here- 
tofore been used in a carriage of such size, and he places the spring at the 
top part of the carriage, or near.y 80, instead of at the side thereol,:s0 
that when the top of the carriages are pressed by the warp threads the 
springs will keep the bobbins perfectly upright in the carriages, and thus 
The space between 
the carriage and the bobbin being thus filled up, the size of the 
carriage can be reduced, and “ more lead” (as it is calied) can be given to 
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the carriage. The improved arrangement also allows of the employment in 
a carriage (of any required size) of a larger bobbin than as heretofore been 
used (in a carriage of such size), and as upon such larger bobbin a larger 
quantity of thread or material can be wound than on a smaller bobbin, 
— of lace or fabric can be produced of greater length than could have 

itherto been produced with bobbins in carriages of the same dimensions 
under the old arrangement. 


828. W. Forrest ond H. Duckwortn, Blackburn, Lancashire, “* Looms.”— 
Dated 31st March, 1863. 

This invention relates, First, to the traverse of the slay or lathe. The 
improvements consist in arranging the bearings which carry the ends of the 
crank arms working the sword arms or lathe or slay in such a manner as 
that their positions may be altered by raising or lowering them at pleasure, 
by which means, the inventors are enabled to regulate the traverse of the 
lathe or slay, in order to accommodate the loom to different kinds of goods 
and qualities of yarn. The Second part of the invention relates to the 
“wing,” which, in looms as heretofore constructed, requires lifting over the 
“‘ frog,” at each and every pick, except in case of concussion, or when, from 
any cause, the shuttle does not shed properly. The object is to dispense 
with the usual lifting of the wing, by which means, the inventors are 
enabled to run a fast reed loom as quick, or pick as often, as with a loose 
reed loom.—Not proceeded with. 

833, J. M. Dunnor, Manchester, Machinery for ginning cotton.”—Dated 31st 
March, 1863. 

To that class of machinery known as Macarthy’s gin the patentee applies 
a cylinder or shaft with pegs or agitators placed near the point of contact 
of the gin roller, and the knife or “doctor” on the feeding side 
of the gin, or it may be a cylinder with a vane or vanes set spirally 
or inclined to the axes. The shaft or cylinder above mentioned is 
carried in brackets or bearings secured to the framing of the gin, and may 
be used with or without a grated rack (hereafter referred to) ; or the shaft or 
cylinder may be carried by the ends of the grated racks described in the 
specification of a former patent (No. 1922) dated Ist July, 1862, and in the 
latter case would move up and down with the grated rack. He, however, 
prefers the former. The shaft or cylinder above described is to have a suit- 
able revolving motion given to it, or it may have one or more revolutions 
first in one direction then in the other; or it may have an intermittent 
motion ; or it may have a lateral motion. The object of these arrangements 
is to keep presenting the seed cotton to the action of the roller and knife 
that it may be more readily engaged thereby, and the seed separated from 
the cotton. The shaft or cylinder in place of being provided with the same 
pegs or agitators as above described, may be a roller, either fluted, toothed, 
or covered, so that it will move the seed cotton and keep it in constant 
movement at the feeding part of the machine. The improvements may also 
be applied to the roller churka gin. One or both of the rails described in 
the specification of the pateut above referred to, and which carry the 
**doctors” in place of being applied as therein de-cribed, is or are made to 
swivel on pivots which fit into holes bored or formed in the frames. These 
rails with the “doctors” attached to them, when so made to swivel, are 
kept in their proper working position relatively with the curved rollers of 
tie gin by set screws screwed into snugs cost with or formed on the framing, 
and they are thus caused to give the necessary pressure against the covered 
roliers. The top of the wood connecting ro s and the movable knife 
described in the specification of the af id former patent, in place of being 
arranged and connected as therein described, have shoes applied into which 
the wood connecting rods are fitted. These shoes are bolted to the movable 
knife, and have projections downwards to admit of their being well secured 
to the wood connecting rods. A cross bar or projection is cast across each 
of the shoes, and a corresponding notch is cut out of each of the wood con- 
necting rods, so that the strain does not entirely depend upon the bolts. 
831. J. S. Grimsuaw, Huncoat, near Accrington, Lancashire, “ Carding en- 

gines.”"— Dated \st April, 1863. 

In carrying out this invention the inventor gives the roller, technically 
called the * licker-in,” a differential speed, so that it will travel a greater 
space in a given time than the cylinder, by which he gains an economy in 
time, by producing an increase of work more than can be done by the ordi- 
nary method, and also an improved quality. The proportion of the speed of 
the licker-in is about five and a third to one revolution of the cylinder.—Not 
proceeded with, 

845, J. Hinvie, Sabden, W. F. Catvert, Enfield, and E. THORNTON, Padi- 
ham, ** Looms,"—Dated 1st April, 1863. 

This invention relates to that portion of looms called the connecting rods 
or crank arms, used for communicating motion from the crank shaft to the 
lay slay or batten, and consists in making each of the aforesaid rods or arms 
with an intermediate joint between the two joints connecting it with the 
crank and lay. The said intermediate joints are formed with partly squared 
ends or stops, for holding the rods or arms perfectly rigid during the time 
the weft is being beaten up, but allow the joints to be turned when the 
crank has passed the centre for the return stroke, and thereby cause the 
arms to be thrown out of a straight line, and, consequently, shorten them 
to the extent of the angle that one portion bears to the other, thus bringing 
the lay back from the front to the bottom centre much quicker, and from 
the bottom to the back centre much slower than by the ordinary method, 
and allowing the picking motion to be brought into action considerably 
sooner than heretofore, and giving more time for the shuttle to pass, and, 
to a great extent, easing the pick, Secondly, the improvements consist in 
causing levers, put in motion by the stop rod, to come in contact with a 
bracket on the crank arm, causing them to be thrown into an angular 
position, 80 as to allow the cranks to proceed without continuing the for- 
ward motion of the lay, and thereby avoiding the concussion and consequent 
wear and tear common to the ordinary loom, and also preventing the 
breakage of the yarn by the shuttle being caught or trapped in the shed. 
When the shuttle has to be delivered the levers are pressed by the projec- 
tions on the crank arms, and push back the swell fingers, and thereby 
relieve the shuttle in the box previous to the commencement of the pick, 
and they remain in the same position until the shutue is boxed on the 
opposite side, 

805. R. A. BROOMAN, Fleet-street, London, “ Mechinery for scouring wool."— 
A communication.—Dated 27th March, 1863. 

This invention consists in the following arrang ts of hinery for 
scouring wool :—The wool is supplied by a feeding apron or otherwise into 
one end of a long trough, and is taken hold of successively by a series of 
rakes or forks, which are jointed to cranks carried by transverse shafts sup- 
ported by uprights, which rise from the sides of the trough. Motion is 
communicated to the transverse shafts as follows :—The last transverse 
shaft is bent at one extremity, and carries a pulley, which receives motion 
from a belt passing over another pulley mounted on the same shaft as the 
main driving pulley; the motion thus imparted to this transverse shaft is 
transmitted to the other transverse shafts by means of bevel gearing and a 
longitudinal shaft. ‘the wool, being taken hold of by the rakes or forks, as 
before mentioned, is conducted to the further end of the trough, where it 
is again taken hold of by another fork, which raises it out of the trough on 
to un apron, which leads it away to be pressed. This last-named fork is 
jointed to au axle which passes through the felloes of «wo toothed wheels, 
which receive rotary motion from pinions mounted on the principal shaft, 
The fork and a cam for raising it out of the trough revolve round two 
rollers, the fork is returned to the trough by a guide fixed to the sides of 
the trough, the operation is repeated as before, and so on successively. 

805, W, CLARK, Chancery-lane, London, “ Winding or copping frames.” —A 
communication.— Dated 27th March, 1863. 

This invention relates to improvements in self-acting and other winding 
or copping frames for spinning and twisting fibrous matters. The First 
— consists in replacing the sector or other apparatus for regu- 
lating the winding by a curvilinear section of a cone depending from the 
movable carriage, and movable on its axis ; a chain passes round this ee, 
which is wound or unwound in proportion to the speed imvarted to the 
spindles for producing the necessary number of turns. Ths Second im- 
provement consists in replacing the rule or copping plate conducting the 
faller in such machines by an apparatus similar to that befoce described, 
but instead of having a chain to wind on and off the cone, the latter basa 
curvilinear surface in contact with an intermediate part suitably adjusted 
for ee the necessary movement to the faller during the winding at 
the height nec: ssary for the formation of the bobbin. The Third improve- 
ment consists in replacing the scrolls or apparatus serving to produce the 
return motion of the carriage during the winding by an apparatus which 
permits of imparting a variable speed to the carriage by means of a cord or 
chain in connection with a combination of parts, to which is attached the 
one end of the cord or chain, the other end of the cord being acted on by 
suitable means for imparting a uviform speed thereto. The Fourth im- 
provement of this invention consists in imparting a recoil movement to the 
carriage during the pointing of the spindles, in order that the thread shall 
remain stretched without using a faller. 

852. G. A. Cox, Lochee, Dundee, “‘ Preparation and manufacture of jute, 
hemp, flax, dc."—Dated 2nd April, 1863. 

This invention relates to the arrangement and construction of various 
mechanical contrivances to be used for snipping, teasing, hackling, cutting, 
breaking, and otherwise treating as a part process of the manufacture 
thereof, jute, hemp, flax, and other fibrous or textile materials, such opera- 
tions being anterior to those relating to the spinning and final manufacture 
into fabrics of the fibrous or textile materials hereinbefore referred to. 
According to one modification of the machinery or apparatus involved in 
carrying out the present invention the contrivance for holding or gripping 
the jute, hemp, flax, or other fibrous material, consists of two endless 
grippers or holding sheets, made of hemp, or other fibrous material, gutta- 
percha, caoutchouc, leather, chain, wire, or other flexible substance. These 
grippers or holders work over grooved or plain pulleys or carrying rollers, 
one being situated at each end of the loop or bend of the grippers which 
operate in a horizontal directi These ing grippers are disposed 
in an open frame which carries the bearings for the pulleys, one gripper 
being directly above the other, the two being set to work“parallel with each 
other and in contact, The lower endless gripper is made considerably 
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longer than the upper cne, in order that a space may be left at each end 
of the longer one to act respectively as feeding in and delivering tables. 
Both the upper and lower grippers traverse continuously in the same 
direction, and if a firmer hold upon the fibre is required, that effect can 
be secured by adjusting the levels of the roller centres closer to each other, 
the projections of one coinciding with the grooves or recesses of the other, 
Immediately above and beneath the point where the hackle or gill of the 
cylinders, travelling gill sheet or comb work upon the fibre for the opening 
or disintegrating process, there are disposed curved plates or other fixtures 
to afford the grippers or holders a superior strain, or more powerful hold 
upon the fibre, There are also adjustable rests placed in front of the holders 
or grippers to give the necessary length of nip or holding pressure. Parallel 
to the travelling grippers or holders, so far as snipping, teasing, combing, 
or hackling are concerned, there is disposedja cylinder or cylinders, or revolv- 
ing sheet or combing arm running either with or against the direction of 
traverse of the fibre, as may be necessary, these details being fitted with 
hackle pins, gill pins, or whatever pointed or blunt instruments may be 
necessary for the further treatment of the fibre. As the fibre is fed into 
the gripper or holder, the attendant allows the end of the fibrous mass to 
hang over the edge to the extent to which it is intended to be hackled, 
snipped, teased, or combed ; it is carried along by the lower gripper until it 
is conveyed between it and the upper gripper. Here it is secured and 
carried along over the face of the cylinders where the operations of hackling 
snipping, teasing, and bing are plished 


Cuass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, §e. 


807. J. Kine, Chadshunt Farm, near Kineton, and T. H. MARSHALL, Com- 
brooke, Warwickshire, “ Apparatus for preparing land for seed, and for 
harrowing, &c.”—Dated 27th March, 1863. 

In constructing machinery and apparatus for dibbling, land wheels are 
used with dibbles set on their peripheries. Such dibbles are arranged to be 
adjusted nearer to or further from each other, according to the distance 
apart at which it is desired to insert seed, and they are also each arranged 
in such manner asto have a movement when in the land, in order to free them 
therefrom without breaking up and injuring the sides of the holes formed 
by them. It is preferred that a pair of such wheels should be mounted on 
the same axle, in such manner that they may be readily adjusted to and 
from each other, according to the distance apart it is desired to have the 
rows. The axle carrying the dibble turns in bearings in a suitable frame. 
This frame at its centre is capabie of turning on a short vertical axis, car- 
ried on the underside of a frame that is provided with shafts. The frame 
carrying the dibble wheels is provided with two handles or levers, by which 
this frame can be inclined to the shafts, and the dibbles be thus steered or 
guided. The shaft upon which the dibble wheels turn is provided at each 
end with a rod, which descends downwards, and the lower ends of these 
rods—when the machine is at work—enter a short distance into the land, 
and thus, as the machine moves along, make lines along the ground. The 
machine can thus be readily guided, by causing the rod on one side of the 
machine to be moved along the line previously made by the rod on the 
other side of the machine. In order that the machine may be drawn along 
a road or other surface without the dibbles coming in contact with such 
road or surface, the frame, which is provided with shafts, carries an axle on 
its upper side, which axle is provided with two road wheels. These wheels 
are of such a diameter that they shall be above the land when the dibble 
wheels are resting on it; these wheels can, however, be brought on to the 
land by turning over the shaft frame by means of the shafts; the didble 
wheels will then be lifted off the land, as the rod upon which they turn 
will, by the frame having been turned over, be brought above the axle of 
the road wheels, in place of being below it. 

810. R. Sims, Leigh, Lancashire, *‘ Reaping and mowing machines.”—Dated 
238th March, 1863. 

In carrying out this invention the inventor employs an improved method 
of arranging the connecting rods of reaping and mowing machines, where- 
by the weight of the rod and its bush is removed from the crank pin toa 
guide or bush, such bush be ng situated at the rear end of the rod, the 
opposite or front end being formed of any convenient shape of joint for the 
purpose of attaching it to the knife bar. In the aforesaid connecting rod, 
and at right angles to it laterally, he attaches or forms a slot for the recep- 
tion of the crank pin which gives motion to the knife bar. The slot is of 
any convenient length to admit,of the throw of the crank, and of any con- 
venient width to admit of a crank pin, with or without a hook or friction 
wheel or bush upon it, and at the same time to allow the pin with or with- 
outa bowl freedom of action in the slot. As the crank is turned round, the 
rod will advance and recede laterally without partaking of the rotatory 
action or the rise and fall of the crank pin, this being rendered neutral by 
the pin traversing the aforesaid slot, and allowing the rod to move at any 
required angle to the line of the knife bar, the rear bush of the connecting 
rod meanwhile occupying a position on either side of the slot. The iaveutor 
also employs an improved method of attaching the finger beam of reaping 
and mowing machines to the main frame by means of a hinged bar, having 
its rear end secured to the frame by a flexible joint, and its front end con- 
nected to the finger beam by a similar contrivance ; and by the combined 
action of the two joints the finger beam will accommodate itself to the irre- 
gulurities of the ground as the machine advances to its work. Connected 
to or formed upon the aforesaid hinged bar is a suitable fixing or joint, for 
the purpose of connecting it with a back stay, which is carried to the rear 
end of the main frame, and terminates in a joint which secures freedom of 
movement without confining the stay to any given line of action. The said 
joint is properly secured to the main frame, so that the stay will allow the 
finger beam to adjust itself to the irregularities of the ground, and at the 
same time retain the bar and finger beam at any required angle more or 
less from a right angle to the line of draught of the machine. The inventor 
also employs an improved mode of driving the knife crank spindle of reap- 
ing and mowing machines by means of worm wheel gear.—Not proceeded 
with, 

822. W. Ager, New York, “ Apparatus Jor cleaning and decorticating grain.” 
—Dated 30th March, 1863. 

According tu this inventi n it is proposed to employ a modification of 
the well-known barley miil, but to adopt an arrangement whereby a 
current or currents of air may be directed through the rice or other grain 
during the operation of cleaning the grain and removing the inner peiicle. 
For the better action of the currents of air upon the rice or other grain a 
number of ledges or projections are fitted longitudinally to the interior of 
the revolving screen or outer casing, which ledges serve to carry up the 
grain, and allow it to descend ayain to the bottom of the casing, the current 
or currents of air being directed through the falling grain, and carrying off 
the dust or flour produced by the action of the decorticating stones, thus 
leaving the rice or other grain perfectly clean and free from the inner 
pellicie.—Nol proceeded with, 
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CLass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, gc. 
804. J. TAYLOR, jun., Parliament-street, Westminster, ** Ruin-water pipes for 
buildings.” —ated 27th March, 1863. 

This invention has for its object the so constructing and arranging the 
rain-water pipes of buildings that they, and also the traps usually placed at 
their hottom ends, may be readily cleansed of any matters that may accu- 
mulate in them. For this purpose the patentee furms the lowest length of 
the number of lengths of pipe which together compose a rain-water pipe, 
and the bottom end of which descends into the trap, of greater diameter 
than the other pipes, in order that if there be any obstruction ia the trap, 
or in the pipe, this lowest length may be slid upwards over the length of 
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of increasing the inflammability of the solution. The front end of the shell 

is made so that it may be pierced in its passage from the gun. This 

may be done by placing a plug in the muzzle of the gun ; the inner end of 

this plug is pointed, or made with a piercer, that will perforate the shell. 
| On the gun being fired the shell is impelled against the pointed part of the 
| plug, which is driven out by the force of the blow, and does not further im- 
pede the flight of the shell. In the passage of the shell the liquid 
phosphorus slowly escapes from the aperture, and ignites on coming in con- 
tact with the atmosphere, and continues burning until the whole of the 
liquid is consumed. 


829. A. H. Betn, Dover, and V. G. Bett, Woburn-place, London, “ Con- 
structing the armour of vessels of war.” —Dated 31st March, 1863. 

In carrying out this invention the inventors form the shot-proof covering 
of alternate lines of iron and wood, the interposed lines of timber being suffi- 
ciently narrow to ensure the adjacent iron bars intercepting any heavy shot 
that may strike the wood. The lines of iron are divided into bars of a con- 
venient length. These bars are furnished at the back with projections 
welded on to them, which in pairs form jaws of a dovetailed shape at equal 
distances apart. Vertical ribs of the form hereafter described are let into 
the timber backing between the skin of the vessel and the armour, so that 
their exterior surfaces shall be flush with the front of the backing at inter- 
vals corresponding with the jaws on the armour bars. These ribs carry 
alternateiy on their face throughout their length a dovetailed form in cross 
section, corresponding in length with the depth of the iron bars, and for a 
length equal to the space between the iron bars a flange with parallel faces, 
The dovetailed projections fit into the jaws of the armour bars, and the 
spaces between these projections allow of the jaws on the armour bars pass- 
ing freely on and off the vertical ribs. The vertical ribs being fixed in their 
places and secured to the framework of the vessel by bolts, the armour bars 
are inserted in the spaces left for that purpose in the verticals, and lowered 
down until the jaws clip the dovetailed portions of the ribs, the intermediate 
timbers being built up alternately with the iron bars. Keys which clip the 
vertical ribs are driven in between the lines of bars, securing them firmly in 
their positions. The armour bars are arranged so as to break joint one 
above the other, by which means the armour becomes a self-supporting 
structure round the vessel.—Not proceeded with. 

846. D. S. SUTHERLAND, Great George-street, Westminster, “ Protecting vessels 
of war and fortifications from the effect of projectiles.” —Dated 2nd April, 
1863. 

Sand, when securely confined within b ies which prevent its escape 
from a pressure applied to it, is practically incompressible, and from 
the mobility of the particles composing it is capable of transmitting and 
distributing a pressure or blow given to any part of a mass so confined over 
the whole or greater part of such mass, These properties of sand may with 
great advantage be employed in combination with armour plating as a 
means of protecting surfaces from the effects of projectiles. The arrange- 
ments employed for these purposes may be greatly varied. 


Ciass 7.—FURNITURE AND CLOTHING.—NowneE, 














Crass 8.—CHEMICAL. 
ine Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 
798. W. Buake, Glasgow, ** Labels for luggage.’ —Dated 26th March, 1863. 
This invention relates to the manufacture, a plication, and use, of what 
may be termed compound paper in the manufacture of labels, such as are 
used for luggage and other articles The raw material which is preferred 
for thisimproved manufacture is what is technically known as ammunition 
or cartridge paper, which is a thin strong clear paper. Two or more sheets 
or layers of this paper are laid together and attached to each other by 
means of ordinary adhesive paste, or other suitable attaching substance. 
This bined or pound paper is then rolled or otherwise treated with 
great pressure, for the purpose of combining the series of sheets or layers 
into one solid mass, 


CLiass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, jc. 
830. R. A. Brooman, Fleet-street, London, ‘‘ Electric telegraph printing 
apparatus."—A co»munication.—Dated 31st March, 1863. 
This invention cannot be described without reference to the drawings. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
748. G. Witsos, Sheffield, “ Manufacture of springs."—Dated 20th March, 
1863. 


For the purposes of this invention the heated end of a bar of steel is made 
to enter a cross head moved forward by steam or hydraulic pressure, or 
other means, the cross head being shaped internally so as to bend the end 
of the bar of steel into a circle of the required size, the other end of the bar 
of steel being fixed in guides or slides or by other means.—WNot proceeded 
with. 

753. J. M. Evans, Cefa Mawr, Denbigh, and W. F. Grirritus, Merthyr 
Tydvil, Glamorganshire, ** Ventilating mines.” — Dated 21st March, 
1863. 

This invention has for its object the ventilating of mines in an efficient 
manner, by means of steam and heated air, without the use of open 
furnaces or fires. The inventors erect, contiguous to the upper part of the 
upeast shaft, a tower or structure open at the top (except as hereafter 
described), and they lead from the lower part of this tower or structure a 
hot air tube, or hot air tubes, in communication with a fire-clay pipe or 
channel formed at one or at each side of the furnace, in the form ofa 
channel or hollow part of the brickwork of the furnace of a steam boiler, 
the air in this pipe being thus heated in the furnace, and supplying the 
interior of the tower or structure at the lower part; and they prefer to 
carry a steam pipe from the top of the said steam boiler into an upper 
point of the interior of the said tower or structure, at the end of which 
steam pipe they provide a steam box, having a ring of jet pipes projecting 
upwards therefrom. Above this steam box they also prefer to have 
attached, at or near the top of the tower or structure, an inverted cone or 
dome, to the end that a quick and adjusted draught may be obtained. 
The tower or structure containing the inverted cone or dome may be 
widened out, so as to have greater interior area in the upper part thereof, 
and the inverted cone or dome may be raised or lowered for adjusting the 
draught. The bottom of the tower aforesaid they make inclining to the 
centre, so as to be able to form a drain to carry off any condensed water 





that may fall. For mines having one shaft only, the above arrangements 

may be connected with the upcast side of the brattice.—Not proceeded with. 

770. G. Davies, Serle-street, Lincoln’s-inn-fields, London, “* Wrappers or 
papers for needies.""— Dated 24th March, 1863. 

This invention consists, First, of a strip of paper or other suitable 
material, into which the needles are struck and arranged separately from 
each other, the paper, with its needles, bemy permanently attached toa 
wrapper arranged for folding over and enclosing the needles, The object 
of the improved wrapper is to prevent that loss of needles which frequently 
takes place on removing them from or replacing them in ordinary 
wrappers. Secondly, this invention consists in certain mechanism for the 


| sticking of uniform rows of needles in ridges formed on a continuous strip 


pipe above it, and thus leave a space between the trap and the lower end of | 


the rain-water pipe; any matter that had accumulated in the trap can then 
be readily removed from it, or any obstruction in the pipe can be pushed 
out atitsend. The movable length of pipe is formed with lugs or projec- 
tions upon it, by which the pipe when raised can be held up, and by which 
also it is carried when in its lowest position. The rain-water pipes of 
buildings may also in a similar manner be made with one of the interme- 


diate lengths of the pipe movable, and this is a convenient arrangemeut | 


when no trap isemployed. For this purpose the length of pipe which is to 
be movable is made of greater diameter than the other pipes, so that it may 
be slid over the pipe above, but at its lower end it is contracted, so that it 
may there enter into the socket of the pipe below it. The movable length 
of pipe is, asin the former case, made with projections upon it, by which 
the pipe when raised can be retained up. 
814. G. Tuomas, Chichester Villas, Kilburn Park, “ Window shutter? and 
window blinds "—Dated 28th March, 1863. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with, 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
797. Z - enon, trey, Wicklow, Ireland, ** Projectiles.”——Dated 26th March, 
863. 


This invention relates to the arrangement and construction of projectiles 
or ignition missiles suitable for igniting any inflammable body with which 
they may be brought into contact. Under one modification or system of 
arrangement the shell, which is made of any suitable figure externally, is 
charged with liquid phosphorus. This solution is prepared by dissolving 
phosphorus in a suitable quantity of the bisulphide of carbon, and to this 


solution may be added, if required, a proportion of benzole, for the purpose 


of paper, preparatory to the formation of the above-mentioned wrappers. 

762. H. Hancock, Hiyh-street, Southwark, Lmdon, ** A new opmbined range 
for making gas, cooking by gas, and lighting, especiully applicable for 
ships.” — Dated 23rd March, 1863. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

765. T. G. Grant, Royal Clarence yard, Gosport, “ Ovens."—Dated 23rd 
March, 1363. 

For the purposes of this invention an oven is constructed of sheet iron 
rivetted together, and it is formed with horizontal shelves on the interior 
which it is preferred should be of open work, and the front is covered with 
doors, preferring that there should be doors opposite the space between two 
shelves, in order that the meat or other food placed in such space may be 
got at without opening the front of the oven to a greater extent. An oven 
such as above described is fixed within a chamber or case, alse mace of 
sheet iron plates rivetted together. The case is of such dimensions as to 
leave a space at the back and at the two ends, and also over the top and 
under the bottom of the oven, but the front of the oven is not enclosed by 
the case. low the oven is a fire place which is arranged in such a manner 
that the heat and products of combustion pass off bec ween the oven and the 
chamber laterally, and towards the back, and then rise up to the upper 
parts of the chamber. It will thus be seen that the oven is contained in @ 
highly heated chamber. At the upper part of this cise or chamber 1s @ 
chimney having a valve or slide to regulate the passing away of the pro- 
ducts of combustion. At the upper part of the oven there are tubular 

es with valves by which steam and vapours arisivg from the food 
which is being cooked may pass from the oven into the outer atmosphere. 
Provision is made in the outer casing for cleansing the interior of this 
chamber, and the exterior of the oven, doors being used for this purpose 
with valves to regulate the admission of air into the chamber by which the 
heat of the oven can be regula’ 
715. J. Cox, Edinburgh, “ Improvements in swimming baths, and in appa~ 
ratus for swimming, part of which apparatus is applicable to sailing or 
moving vessels in a circle.”—Dated 17th March, 1803. 





The First part of this invention consists in introducing a false movable 
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bottom into swimming baths, such false bottom being formed by preference 
of a wooden frame to fit the bottom of the bath. The frame should be clad 
across or longitudinally with, by preference, spars of wood and bars of iron 
of sufficient strength, and about an inch apart, and in such proportions as 
to be of a specific gravity very little more than water, so that when im- 
mersed in water it may be very easily raised. The patentee introduces the 
false bottom into the deep end of the swimming bath, so that it shall 
occupy as much of the bottom as may be considered necessary. means 
of puliey work or otherwise, he is enabled easily to hoist the false bottom 
to the surface of the water, or as far as will enable swimmers to stand 
thereon, and thus prevent accidents from drowning. The rai-ing one end 
only of the false bottom, at the deeper end, will in general be sufficient, the 
other end being allowed to be on the bottom of the bath, where the water 
is sufficiently shallow. The Second part of the invention relates to appa- 
ratus for enabling persons to swim or propel themselves in water, and has 
reference to former inventions, for which letters patent were granted to the 
present patentee on the 19th January, 1851 (No 8802), and on the 16th 
July, 1857 (No. 1874). Instead of the propelling part of the apparatus 
being fixed round the leg of the swimmer (as described in the specification 
of the said letters patent), he fixes it to what may be called the lower end 
of a stilt, the upper end of which is fastened to the leg by straps or other 
suitable fastenings, in a similar manner to ordinary walking or rope- 
dancivg stilts. The lower part of the stilt may be cylindrical or polygonal 
(solid or hollow), but of such a diameter, say 3in. to 6in., as will admit of 
at least six wooden ribs, about an inch in width, being hinged around it, 
each rb being from 4in, to Sin. in length, according to the extent of pro- 
pelling surface required. These ribs have cloth or other flexible materials 
fixed to them on the privuciple of an umbreila, and are prevented from 
expanding beyond a limited space by check strings. Instead of cloth being 
used, and forming an apparatus like an umbrella as ju-t described, he 
sometimes hinges flaps of wood or other rigid material to a flat surface, 
which flips expand and contract like the valves of a pump. In using the 
apparatus, the propelling part is below the foot, which rests on a projection 
from the upright of the stilt, immediately above the propelling part ; and 
the under part of the stilt is so long as to enable a person to walk on land 
or in shallow water without injuring the propellers. He sometimes 
attaches these apparatuses to guide rods, to be fixed to a floating frame, for 
the amusement of bathers. 

720. W. C. Witp and J. H. Ranveu, Birmingham, “ Inlaying gold and 

other metals in glass, §c."—Dated 17th March, 1863. 

In carrying out this invention, when the patentees desire to inlay gold or 
any other metal in glasses, they place the metal to be s> inlaid within a 
mould, which is then placed at one end of a pair of punching pliers, and 
having melted sufficient glass to fill the mould, they compress the 
pliers, and the metal remains embedded within the glass, which is then 
annealed, and is afterwards ready for cutting and polishing. The glass 
most suitable for the purpose is the kind known as Bohemian glass, as this 
melts at a lower heat, and takes a better polish than other descriptions of 
glass ; but when this is not to be obtained, or when they desire to produce 
a cheaper article, they use the common kind of English glass. When they 
desire to inlay gold or any other metal in the composition before men- 
tioned, they first prepare the said composition by taking about four parts 
of glass and two parts of enamel, which, after being weli pounded and 
mixed in a mortar, are placed in a copper mould, with the metal to be 
inlaid at the bottom of the mould. They then place the said mould on a 
copper plate (on which is spread a thin layer of plaster of paris), and the 
plate with the mould on it is then placed in an enamelling stove over a 
coke fire, until the whole is well fused; it is then annealed, and when 
taken out of the mould is ready for cutting and polishing. 

723. R. A. BRooMAN, Fleet-street, London, ‘‘ Manufacture of spoons and 
Sorks."—A communication.— Dated 18th March, 1863. 

This invention relates to the manufacture of spoons and forks from sheet 
metal, as hereafter described. The inventor uses an ordinary cutting-out 
or stamping press, in the bed of which he places matrices, and fits corre- 
sponuing stamps or dies in the head; and he changes the matrices and 
stamps according to the progress of the work at the particular part of the 
work to be performed. He first takes a frame, and adjusts therein a 
matrix in one or more pieces, of the contour of the spvon or fork to be 
made. He places this in a counter-matrix, in which there is an inclined 
channel for receiving and leading away the piece of metal stamped from 
the sheet, as hereafter explained, and fixes the frame on the bed of the 
press, He places sheet metal on the matrix, and brings down the stamp 
or punch, when a blank, having the outline of a spoon or fork, is cut or 
stamped out, which, falling through the inclined channel, is removed for 
the second operation, which consists in turning up in a matrix and stamp 
for the purpose side pieces between the part for forming the bow] or prongs 
and the handle, The tuird operation cunsists in turuing down and consoli- 
dating the side pieces so raised by another matrix and stamp; while 
the fourth operation consists in hollowing out the part intended for the 
bowl or for the prongs by means of a matrix and stamp constructed and 
haped for such purpose. The fifth and last operation, for giving the 
finished shape to the article, is performed in a matrix and stamp prepared 
for that purpose, 

724. F. RicnhmMonp, H. Cuanpugr, and J. G. Ricumonp, Salford, ** Machinery 
Sor washing potatoes, de.” —Dated 8th March, 1863, 

This invention consists in an improved mode of constructing the cylinders 
or drums in which potatoes or other vegetables are washed. The cylinder 
or drum is formed with a cast iron or other frame, furnished with trunnions 
supported in bearings fixed to the ends of the trough containing water, as 
usual; one half of the cylinder or drum is loose, and it is provided with 
handles, by which it is easily removed from the frame in wiich it fits, and 
the other half is hinged to the frame, the two halves being connected 
together and to the trame bya spring catch or otherwise. ‘The circum- 
ference and ends of the cylinder or drum (or the circumference only) are 
made with strips or bars of galvanised iron or other suitable material. By 
this means the loose part of the cylinder or drum is easily taken out to 
remove the potatoes or other vegetables when washed, and to replace a 
fresh supply to be washed ; and in some cases the machinery may be sup- 
plied with two loose portions to save time in removing the washed and 
supplying the unwashed vegetables. 

771. S. H&ALEY, Elizabeth-street, Hackney-road, ** Manufacture of zinc.”— 
Dated wth March, 1863. 

This invention consists in constructing the furnaces employed in the 
melting and annealing of zinc in close proximity to each other, so that the 
process of annealing may be effected by means of the waste heat escaping 
from the melting farnace.—Not proceeded with. 

775. A. J. CooKE, Crown-court, Bow-street, London, “ Portable ‘ Hooka’ 
pipes.” —Dated 247h March, 1863. 

This invention consists in certain improvements in the construction of 
* hooka” pipes, whereby they are made capable of being carried in the pocket 
while being smvked, the tube only being visible. The inventor employs a 
cylindrical, flat, or oval-shaped vessel of metal orglass the upperpart of which 
is to be provided witha caporstopper, through which the stem of the pipe bowl 
descends into the liquid in the vessel. The short leg of an inverted syphon 
is fixed in the interior of the vessel in such position as to be above the level 
of the liquid ; the long end protrudes through the top of the vessel, and to 
this end the flexible tube and mouth-piece are attached. At the bend of 
the syphon a bulb is formed to receive tne narcotic oil resulting from the 
tobacco. When required for out-door use the apparatus may be placed in a 
case or box of thin metal, having apertures at the tow, for the admi-sion of 
air and escape of the smoke, aud through one of which aperture: the flexible 
= is passed, thus ensuring perfect safety to the smoker,—Not proceeded 
with, 

777. M. Putuuprs, Dewsall, near Hereford, ** Manufacture of iron or other 
metallic rod and wire.” — Dated 25th March, 1863. 

In carrying out this invention the inventor takes a cylinder or pipe from 
four to five feet jong, bored internally to two inches aud a quarter diameter, 
or thereabout-, in which cylinder is a solid plunger or piston, worked either 
by hydraulic prc ssure, or by means of a crank, or otherwise, from any suit- 
able machinery. At the opposite end of the cylinder to that which the 
piston enters is a cap of hard cast iron or steel, six to eight inches long, 
fastened to the cylinder on the one side by a strong hinge, and on the other 
side by a hasp, or in any other suitable way, so that the end of the cylinder 
may, at onee and with ease, be laid open at each back stroke of the yiston, 
for inserting the heated billet of metal, and covered with the cap again, for 
the forward stroke of the plunger. The cap is bored longitudinally, the 
hole tapering from two inches and a quarter, where it fits against the bore 
of the cylinder, to one inch at the other end. At the end of the cap a cast 
steel block or point is screwed in, bored in the same way, and tapering from 
an inch to the size required for the rod or wire. The point can be changed 
in an instant, when it is required to change the size of rod. The hot billet 
comes from the falling furnace cut to the required length in the same way 
as for the guide rolls, and is pushed into the cylinder, the plunger being 
then at the other end, for the commencement of the stroke. The cap is at 
once closed, and fastens with the hasp of its own accord. The forward 
stroke of the plunger forces the biilet through the taper bore of the cap and 
steel point ; it comes out at the other end a rod in every way better finished 
than a rolled rod. Close by the point must work a small, light pair of 
shears, worked in the usual way, for cutting the rods into the required 
lengths. At the end of the stroke the rod, if not for wire, must be cut off 
as close to the point as possible, the cap again opened, and a second billet 
put in, which not only pushes out the small portion of the first billet 
remaining in the taper of the cap but, from the great pressure 
used, welds with it, and forms one continuous rod.—Not proceeded with. 
754. T. W. Gore, New Whittington, Derby, ‘ Uniting earthenware, metal, 

and other pipes." —Dated 25th March, 1363. 

This invention consists in uniting earthenware, metal, and other pipes, 
formed with flanges on the ends thereof, by means of a grooved culiar 
form :d in two or more parts. The ends of two flanged pipes, which are to 
be u sited, are to be laid in the lower half of a circular collar, with a groove 
on the inner face thereof, in which the flanges fit, the joint being made fur- 





ther tight, if necessary, by washers, cement, or packing. The other half 
of the circular collar is then passed over those parts of the flanges not 
received within the lower half, and is made to fit on the edges of the said 
lower half. For further security, if desired, a clamp or clamps may be 
fixed on the collar.—Not proceeded with. 


779. J. H. Worraut, Bacup, Lancashire, “ Producing surfaces in imitation 
of woods, d-c.”—Dated 25th March, 1863. ; 

This invention is designed for the purpose of obtaining fac simile im- 
pressions or representations of woods by so treating the surface of the wood 
as to render the natural graining thereof available for transferring or 
imprinting the pattern upon paper or other material, the pattern so pro- 
duced being applicable to imitation graining, paper h ngings, oil cloths, 
figuring and embossing leather and textile fabrics, and to other ornamental 
purposes. The improvements consist in an improved method of obtaining 
such impressions from the natural surfaces of woods on paper, copper, zinc, 
or stone, and in transferring the patterns therefrom, and printing them 
upon surfaces such as paint, wood, stone, metallic surfaces, or textile 
fabrics, so as to represent the natural grain or appearance of the wood. 


790. M. L. Parneuu, Strand, London, ** Locks."—Dated 26th March, 1863. 

The object of these improvements in the construction of locks is to pre- 
vent the stump in the bolt of a lock being pre-sed back against the cheeks 
of the levers, to detain false keys or picks by means of a detector or contri- 
vance, to release the same without injury, and an easy mode of adjusting the 
knobs to the spindles of the same. 


794. W. Top and R, Paterson, “ Portable apparatus for working drills, &c.” 
—Dated 26th March, 1863. 

This invention relates to portable apparatus to be actuated by water or 
other fluid transmitted by tubing, for the purpose of working drills or 
other instruments which it may be desirable to move about from point to 
point.—Not proceeded with. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Goop anp Sreapy Trape IN Fintsuep Iron: Prices Firm—Pic Iron 
Trave: Rates Kasier—Muutietyinc oF Workmen's Untons—A 
Puppters’ Unron anp its Rutes: Warm Support of the Movement 
by a Retired Manufacturer: The Conduct of the Men during the 
recent Strikes—Coat Trave: Great Activity: Customers resorting 
to other Districts—GeNERAL Harpware Trapes: Briskness—THe 
SrrRikE or tHE “ Hunprep” Naiters: Extension of the Ntrike — 
Boarp or T'rape Returns ror Sepremper: Metals and Metal 
Wares Specified. 


Tue finished iron houses reported to-day that they were doing a 
good steady trade for most descriptions of fiuished iron—all at the 
full advanced rates. They have further stated that as the season 
advances the evidences increase which ‘make it more than pro- 
bable that the existing prosperity will be continued unto the new 
year. At the same time they announce that they are able to get pigs 
at half a crown under the prices which they would have been com- 
pelled to give six weeks ago. They further add, that deliveries of 
pigs are being forced upon them in cases in which the price to 
be given is from 5s. to 10s. below current rates. If, it is argued, pigs 
were beinz delivered at the recent high prices in any cousiderable 
quantities, the product of old purchases would be kept bick. Never- 
theless, we know of instances tin which pig makers will accept ro 
orders at any price below present quotations, and it may be con- 
cluded that higher prices will be demanded at Christmas. The rise 
in money has not much affected this market. 


The great success which has followed upon the recent strike of 
operative ironworkers of South Staffordshire and East Worcester- 
shire has had the effect of promoting a growth among them of a 
spirit of combination to an extent never before observable. The 
formation of a union among the puddlers and others was celebrated 
by a dinner at Wolverhampton on Saturday evening last, when 
about 230 operatives sat down. Mr. Robert Sidney, a retired 
manufacturer, and a member of the council of the town, presided, 
and during the evening he warmly commended the movement, the 
manner it which it was being conducted, and the rules which the 
men had adopted for the guidauce of the members of the society. 
He had, he said, been in that district 40 years, and during 17 
of these had now and again been one of a number of inhabitants 
who bad been called out to quell by fire and sword disturbances 
which had arisen out of strikes. It was high time that other 
weapons were used, and they wouldallow him to say that there was 
never a movement in which the masters were more interested than 
in the one which was being promoted that evening. (Cheers.) On 
behalf of that meeting he denied that they were assembled there that 
evening to offer a menace to any employer. The subject then before 
them was one which was agitating the House of Commons, who, in 
repealing the Combination Laws, had shown their sympathy with it, 
but who were reluctant to pass any measure which should seem to 
interfere between labour and capital. A puddler, in proposing 
the health of the men, their wives, and children, who 
conducted the recent strike, said that such heroism as had 
been manifested during that strike he had never known, At 
first 409 men with their families lived upon only 74d. a week each 
family, and even in the most prosperous time of the strike this 
amount was only increased to 8s. Families had been obliged to sell 
their beds from under them, and had suffered the pangs of hunger, 
but they had not been led into any excesses. ‘I'he strike had 
benefitted not only the puddlers, but every other class of workmen 
as well in South Staffordshire and East Worcestershire, as also in 
the whole of the Queen’s dominions. The masters, too, had been 
benefitted, for though the American war was not over yet, the price 
of iron had considerably increased. The workmen had had their wages 
advanced twice, and as soon as that war should be over they would 
obtain even higher wages, for not only would there be a greater 
demand for iron, but there would at the same time bea greater 
demand for men on the other side of the Atlantic. Other speakers 
followed, and they all spoke in terms of great confidence in relation 
to the future of the labour market, and the ability of the workman, 
asa member of the Union, to obtain the highest price for his labour. 

Knowing that the matter was one of the greatest interest to the 
majority of our readers, we have been at some pains to prepare an 
abstract of the rules of the Association referred to above. ‘he,society 
is called “ The Philanthropic Society of Puddlers, Shinglers, 
Squeezers, Rollers, Underhands, Millmen, &c., of Wolverhampton 
and the vicinity.” Its principal object, as stated by the men them- 
selves, is the promotivn of the well-being of its members, to enable 
them to secure a fair remuneration for their labour; to maintain an 
equitable regulation of wages throughout the trade; and to give 
assistance to the relatives of deceased members. The puddlers of any 
town or district have power to form themselves into a branch of the 
society, and also to act on their own bye-laws, providing such 
bye-laws do not infringe on the general rules of the society. ‘I'he 
division of the district will consist of as many works as the committee 
of management may deem necessary, aud the members of each works 
in the district will appoint their own secretary, and will send 
two of their members to act upon the committee. The con- 
tributions will consist of 3d. a week in respect of each member, 
the under- hands’ payment, however, will be only half that amount. 
When the fund in the treasurer’s hands exceeds £10, the surplus, 
if amounting to £2, will be placed in the savings’ bank to the credit 
of the society in the names of three trustees, one from each work, 
as their names stand on the Contribution book. Not more than £5 
will be invested in three members’ names. The treasurer will have 
to produce the bank book on the night following the making of any 
deposit. The acting committee will be required to lay before the 
society a half-yearly report, and to give a correct report of their 
proceedings once a quarter at a full meeting of the members. If 
any member shall abuse or expose the transactions of the committee 
in any other place than the club-house, or to any person not a 
member of the society, he will be fined 1s. The under-hands will 
enrol with the understanding that they will receive no benefit in 
case of a strike unless that strike is one of the fore-hands against the 
masters. If any member of the society is discharged from his em- 
ployment because he has taken a prominent part in the society’s 





roceedings, he will receive 15s. a week out of the general fund until 
he found work; this allowance will be raised by a levy. No 
member will be allowed to leave a regular situation without giving 
a fortnight’s notice, and a similar notice will be required from a 
master. Any member receiving notice will tell the same to the 
secretary ; and should any free member leavethe town for want of em- 
eer not the result of his own neglect, he will have his railway 
are paid toany town hemay goto. Any member obtaining work other 
than that connected with the iron manufacture need not cease hiscon- 
rection withthe society. Nomember who has lost hissituation through 
drunkenness or dishonesty will be entitled to the society's benefits. 
Any member who has been such six months, and who wishes to 
emigrate, will receive a sum not exceeding £7 for that purpose— 
that is, if the committee of management consider that his emigration 
will be a benefit to the society. ‘This sum will be raised by aspecial 
levy throughout the district. Members going from branch to branch 
on the r of looking for work will bear their own costs. In all 
cases of attempts being made to reduce the wages of any of the 
members of the society, or whenever a master shall refuse to yield 
to any just demands that may be made upon him by the members, a 
meeting of a definite number of delegates from each works in the 
district will be called, and the case will be laid before them. If they 
see fit, they may then appoint a deputation to wait upon the 
employer with whom the grievance has arisen, and to reason the 
case with him fairly and justly, If, after this, he will not agree to 
reasonable terms, the district secretary will send a correct report of 
the whole matter to the executive secretary in order that it may be 
submitted to the consideration of the executive committee. On the 
death of a free member, a funeral donation of £5 will be paid to his 
widow, heirs, executors, or assignees ; half this amount will be given 
to the survivor of a member who has been so less than three months 
before his death; and the friends of an unmarried full member will 
be allowed £5. On the death of his wife a free member will be 
allowed £5 towards the burial expenses; but no member will be 
allowed this privilege more than once in two years. The same 
sum will also be paid to the heirs, &c., of the widow of any member 
—that is, if she has contributed 1s. a year after the time when she 
became a widow. On the death of any member or member's wife, 
every member will be called upon to contribute 6d. Two members 
will be chosen every half-year to audit the books and accounts. 
The joint trustees appointed by the committee will be required te 
give security for the money placed in their hands, and should they 
be called upon by the committee to draw the funds they have 
received, they must immediately comply; aud their trusts will 
remain at the option of a general meeting. The society cannot 
be dissolved, nor its stock shared without the consent of five- 
sixths of its members. 

The present state of the coal trade in the Midland district is 
almost exceptional. The supply does not equal the demand, and 
this not only in regard to the ironworks of the district, but even in 
relation to the requirements for household purposes. As a result, 
many of the dealers are getting considerable — from Cannock 
Chase, Derbyshire, and Leicestershire. In this course they are 
influenced by the increased rates demanded by the South Stafford- 
shire dealers; but it is thought that the superior quality of the 
mineral of the district will suftice to attract a goodly number of pur- 
chasers during the present winter at least. A good demand is ex- 
perienced for white iroustone, gubbin, and blue flats, and prices 
range from 16s. to 17s. per ton, The state of the labour market is 
healthy, and little immediate change in this respect is anticipated, 

The aspect of the gencral trades of the district presents little 
change to that reported last week. In all the principal branches the 
artisans are well employed, and in some of the departments the sup- 
ply of labour does not equal the demand. India is drawing largely 
upon the hardware department, and it is thought that the demand 
from this quarter will continue, The metal rollers of Birmingham 
are well employed ; the brass-founders are in a similar position ; and 
the edze-tool makers, wire-drawers, and lamp and chandelier 
makers have no cause for complaint. ‘The makers engaged in 
certain of the old staple trades of the town are complaining, as are 
also the jewellers, the button-makers, and the pen-makers, At 
Wolverhampton improvement is apparent. ‘The japanners, the 
ironfounders, the edge-tool makers, and hollow ware manufacturers 
are all equally busy. Cabinet and fire-plate locks, hinges, screws, 
and other descriptions of builders’ ironmongery, both for home and 
foreign consumption, are in fair demand. The lock trade of 
Willenhall is brisk. Continental orders suffice to keep the rim- 
iockmakers busily employed, and the country trade affords active 
employment to those engaged in the dead, hall-door, mortice, and 
other branches. the Indian padlock trade is brisk. The bolt- 
makers report a steady continuance of orders at the advanced 
prices. The currycomb trade, although quiet, is gradually improv- 
ing. In other parts of the district the foreign orders continue to 
arrive with tolerable steadiness. At Wednesbury and Darlaston the 
coach spring trade is brisk, and there is fair employment for the 
artisans in the nut and screw branch; but the gun-lock branch, 
which in prosperous times suffices to keep in work nearly one-third 
of the artisans of those towns, shows no sign of improvement. At 
Wednesfield, New Invention, and Bloxwich, the various staple 
trades continue slowly to improve; at Walsall, the saddlery, bit, 
spur, and plated ware branches are brisk, and improvement is 
manifest in the chain and malleable castings trades. the workmen 
engaged in the chain trade of Walsall have given notice of an 
advance of 1d. per gross links, to begin on the 9th of November. 
The arrangements between the masters and workmen engaged in the 
nail, spade, and shovel branches are still pending. 

On Tuesday evening, the makers of the “ hundred” nails, on 
strike in the districts at and around Sedgley, held another meeting in 
the Bull Ring, Sedgley. A delegate, named Westwood, who attended 
said he had come for the purpose of having an understanding with 
the nailers of that district, in order that the nailers of other places 
with themselves should act in harmony for the common good. The 
“spike ” makers of the Lye, he said, had given notice and those of 
the same make at Hales Owen intended to give notice on the morrow 
for the full rate of wages. He wanted to know if the Sedgley 
nailers would support the nailers at other places while on strike, 
provided the Sedgley masters yielded to their wishes first, and 
having been answered in the affirmative by a show of hands, he 
undertook to say that those he represented would act in the same 
way, supposing they were successful first. A resolution to remain 
out and not to resume work without the rise asked for, was passed. 

The declared value of British manufactures and produce reported 
during September shows an increase of more than half a million 
upon the preceding month, and of more than three millions upon the 
corresponding month of last two years. The total value was 
£14,542,862, against £11,396,327 in the September of last year, and 
£11,220,206 in the same month of 1861. The increase of exporta- 
tions during the last nine months has been so great that it is desir- 
able again to call attention to the fact that, in January last, the value 
was little over nine millions, and tbat it has been rising gradually, 
and almost progressively, ever since, the only fluctuation being a 
decline of about half a million in May and June, from the value of 
exports of April. The great increase which took place in Sep- 
tember, as compared with the corresponding period of the last two 
years, extended to all the principal articles of export, save coal, 
wrought iron and copper, tin plates, and earthenware. The arms 
trade was even more depressed than in August, the value of exports 
being only £22,603, while in the ap te ey month of last year 
the amount was £101,993. Heavy hardwares, such as tools, cranks, 
&c., show a rise in the value of exports, as compared with last year, 
from £34,950 to £16,885, though there was a falling off in the ship- 
ments to the Hause Towns, Australia, and South Africa. In cutler: 
there was an advance from £24,760 to £30,445, extending to all 
countries but Russia, Spain, the Hanse ‘Towns, South Africa, and 
Australia. Machinery shows, on the whole, an improvement; but 
the export of steam engines fell off, the value of shipments being 
£118,907 against £136,811 in the corresponding month of last year. 
The diminution took place in the exports to France, Spain, India, 
Australia, and Brazil. Other descriptions of machinery exhibit an 
increase from £219,735 to £272,355, extending to every country 
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except Spain and Australia. The metal exports are returned as 
follows :— 
Monti ov SErTeMBER. 
1861. 1862, 1863. 
Pig and puddied iron .. ., £53,281 oe £127,996 ee £144,555 
Bar, angle, bolt, androdiron., 141,563 ms 226,202 oe 226.943 











Railway iron .. o- «+ eo 282,168 - 243,966 “a 314,910 
Tron wire .. «se «os of of 13.848 ee ee 32,435 
Iron castings .. .. cc ce 63,155 ne ee 52,717 
Iron hoops, sheets, and boiler 

Plates oe ve oe oe oe 66,956 ee oe 146,747 
Wrought iron .. .. «+ « 176,744 ee oe 179,950 
ae: a ok we 6) ow 6,410 se - 1,435 
Steel, unwrought .. o. . 53,560 oe ee 75,684 





Copper, unwrought.. .. .. 35,440 e ee 110,303 


wrought, including 





* 
yellowmetal .. .. .. .. 135,983 ee ee 202,511 

NE eee 15,247 oe ee 16,8382 

Lead a oe ee a oe ee 46,636 

Tin, unwrought., .. «. « 46,241 oe oe 

Tin plates .. 2. «. oe ee 58,638 oe ee 

Zine, allsorts .. 1. .. ee 7,017 - a 





The progressive increase in the exportation of pig and puddled 
iron was maintained, notwithstanding a comparative diminution of 
the demand from France and Holland; and this increase has now 
been going on for three or four years, though at one time the ex- 
port trade in pig iron seemed to be approaching extinction. The 
increase in bars was confined to the exports to France, the Hanse 
Towns, India, British America, and the United States; and that in 
railway iron to the shipments to Spain, Russia, India, Australia, 
British America, and the United States. The falling off in cast iron 
was small, and was confined to Russia, India, and Brazil; while the 
accounts for the nine months) of the present year show a consider- 
able increase upon,the corresponding periods of the last two ye: 
The increase in hoops, sheet, avd boiler plates extended to every 
country, except France, Holland, Spain, British America, and the 
United States. Wrought iron exhibits a falling off in the exports, 
the value being £179,550 against £238,478. This was almost general, 
the only exceptions being in the exports to France, Holland, the 
Hanse Towns, aud Russia. The increase in steel was general. 

There is nothing in the metal trade more conspicuous than the 
great development of the exports of copper during the last three 
years. The exports of the first nine months of each year stand as 
follow :— 




















1861 1862 
Unwrought oe co oo we SSRG O74 £391,598 oo 
Wrought, including yellow 
motul 4. oo ce eo co 1,266,333 - 1,698,439 
The chief elements of this great increase jas been the augmented 
demand from France since the commercial treaty came into opera- 
tion, the exports of unwrought copper to that country having risen 
in value from £186,186 in the first nine mouths of 1861, to £465,718 
in the same period of the present year; and those of unwrought 
copper and yellow metal, from £52,160 to £166,305 








» The increase 
last month on unwrought copper was géneral, but that in wrought 
goods was confined to the exports to france, the Hlanse Towns, and 
‘Turkey. The decrease in lead was due to the @'minished demand 
from Russia and the United States, the exports to all other coun- 
trits having increased. ‘Ihe trifling decrease in unwrought tin took 
place in the exports to Russia and ‘Turkey; but the falling off in 
tin-plates was general, 

The imports, the value of which has visen during the year from | 












eight millions in January to nearly twenty millions in August, 
showed a tendency to diminish, or rather fluctuate, in tember, 
Metals, with the exception of zine, show a considerable falling 


off, 
NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(Zrom our own Correspondent.) 

Liverroon: Mersey Docks and Harbour Board: Progress at Wal- 
lasey—State or ‘Trane at Leens—Scorrisn Marrens: Clyde 
Shiphuilding : The Glas ow Time Gun— Vortna AN ARTESIAN WELL 
at Doncaster—Sap Macumeny Accrpent—Nonrtucean Martens: 
Consett tronworks: River Wear Commission: The Carolina Sieam- 
ship’ River Tees Commission. 








Ar the last meeting of the Mersey Docks and Harbour Board, it 
was agreed that the same privileges as to ferential greaving dock 
accommodation granted to certain companies by the resolution of 
April 9th be extended to the African Steam Packet Company when 
the vessels of the company were actually intended to carry mails, 
The special committee on new dock plans reported that, after mature 
consideration, as great difficulty had been experienced in appropriat- 
ing berths for the new lines of steamers recently brought into opera- 
tion, while those having berths already appropriated to them were 
putto much inconvenience and expense in conducting their business, 
through the want of increased space in the docks, the committee 
recommended that application be made for inereased borrowing 
powers to provide such further accommodation by constructing two 
dochs on the east side of the Huskisson Dock, to open upa new dock 
on the north side of the Canada Basin, with an entrance basin and 
other basin accommodation north of the proposed dock ; that powers 
be sought at the same time for the purchase by the board of the fol- 
following lands, viz., two parcels of land belonging to Mr. John Shaw 
Leigh, amounting to 74,692 square yards, exclusive of the ad- 
measurement of three proposed cross streets, and which are to be 
absorbed, and the contents added to the other land, being situated at 
the north end, and separated from the north estate by the Victoria 
and Derby roads, and from each other by the Sandhills-road; a 
parcel of land from the Shropshire Union and Canal, amounting to 
13,125 square yards, situated to the sovth of the land belonging to 
the Bridgewater Trustees, and near the Egerton Dock, and also to 
oonfirm another purchase made by the board of certain Jand and 
works at the extreme south end, amounting to 12,035 yards. The 
committee recommended that the amount proposed to be borrowed 
for the above purpose be £850,000, that sam being based on the 
following estimate :—'T'wo docks on the east side of the Huskisson 
Dock, £175,000; graving docks and basin, £179,169; sheds and 
rails for the same, £94,000; new dock to the north of tre ¢ la 
Dock, £219,000; total, £661,169. Vurchase of Mr. Leizh’s land, 
£124,000; ditto from the Shropshire Union Canal Company £35,000; 
together, £159,000; making a total estimate of £°20,169. After a 
question from Mr. Laird, M.P., and a remark by Mr. Boult, Mr. 
Bushell, as chairman cf the special committee appointed to inquire 
into the working of the estate, stated that the facts connected with 
the inquiry were now in the possession of the committee, and a | 
report on them, he hoped, would be prepared next day. If the bo 
would appoint Monday or Tuesday to receive the report, they would | 
have laid before them such an analysis of the statistics as would 
enable them to judge upon the general question, and this would 
prevent any delay in the consideration of the question whether they 
should go to Parliament or not, and would enable the board to come 
to a just conclusion in the matter. Mr. Rees directed attention to 
the tact that at the present moment the graving docks do not yield 
3 per cent. upon their cost, and he thought it was monstrous that the 
board should borrow money at 4} per cent. and expend it for a par- 
ticular purpose to bring in only 3 per cent. He suggested a revision 
of the rates of charge, particularly of the rates charged for steam- 
ships. He also complained of the statement made by Mr. Maciver, 
that the corn trade had privileges of a favourable kind; the corn 
trade had not any privileges but what they agreed to pay the hand- 
some return of 7} per cent. for. After a few remarks by Mr. 
Forwood, Mr. Bushell, and Mr. Boult, it was agreed to postpone the 
discussion on the resolution of the special committee for new works 
until Thursday (yesterday), A letter was referred to the docks and 
quays committee from Mr. Inman, managing director in Liverpool of | 
the Liverpool, New York, and ?hiladelphia Steamship Company. Mr. 

Inman, addressing the chairman of the board, wrote:—‘1 regret I have 

again the necessity to address you on the subject of the dock and 

quay accommodation afforded to this company’s steamers and their 
































| sinking an artesian well, the contract for which has been executed 


Cargoes, consequent upon your board's refusal to appropriate to 


them any more room. When our berth was appropriated in the 
Huskisson Branch Dock we were despatching a steamer every 
Wednesday; and for distinction I may call that our mail line, every 
vessel in it carrying the United States mails. Since the appropria- 
tion of that berth we have (since the 21st of February this year), in 
addition to the above line, had a regular fortnightly steamer sailing 
each alternate Saturday, for which no accommodation whatever has 
been found by your board. When the berth was allotted to us, on 
the 24th April, 1862, the chairman of the docks and quays com- 
mittee was reported, on April 25th, 1862, to have stated that Mr. 
Inman was endeavouring to work one of his vessels by astage berth, 
which was an entirely new mode of procedure, and it would be 
interesting to learn if, under such circumstances, a vessel could do 
the same amount of work as in an appropriated berth, &c., and 
accordingly a length and a half, or 544 lineal feet, was all that was 
given us, whilst the Canadian Mail Line, for instance, with the 
same weekly sailings as ourselves, had two lengths granted to them, 
being a length of 68vft. I then distinctly understood that, being the 
only person willing to try the experiment for the board, if I found 
we could not work the stage berth, our wants would be met. 
But now, with three steamers instead of two, sailing in twelve 
working days, your board refuses us any further accommodation, 
on the ground of want of space. ‘This refusal was on the 13th 
of August last; but I find in the papers of 11th September 
that your board did actually, on the 10th September, just one 
mouth after refusing my application, appropriate a berth, on the ‘usual 
terms,’ to Messrs. Fernie Brothers and Co.’s transatlautic steamers. 
Since the 2!st February, when our extra line started, we have had 
nineteen sailings of that line, or more than one a fortnight, as per 
statement annexed, and have had no accommodation whatever 
afforded to them, the whole of the work having been done as best it 
might in our already overworked and limited space. At the time I 
write the road is blocked up with carts waiting to unload, andonly last 
week one of our best customers had his carts waiting until midnight 
without being able to lighten, and his goods were then carted away 
to an opposition steamer, because we had no place in which to 
receive them. From what took place when our berth was first 
appropriated (your own harbour-master having then testified to our 
willingness to take the least possible space on which we could try to 
work) I respectfully claim, as a simple act of justice, that some fur- 
ther accommodation shou'd be found for our steamers, even if it be 





| only the Huaskisson Dock and depdt te which we were driven before. 





The dock and town dues on our vessels and cargoes are £16,009 a | 


year, or £90 a year per lineal yard; and I feel contideat it is impos- 
sible to maintain that, against such a payment as this, unless we 
receive the equivalent accommodation so long withheld, and so 
justly due to us.” ‘The Wallasey Local Board has been authorised 
—after a poll of the parish—to apply to Parliament for powers to 
raise an additional £40,000, for the erection of a new pier or land- 
ing-stage at New Brighton Ferry; the improvement of the piers, 
slip, and landing-stage at Egremont Ferry; the improvement of 
Seacombe Ferry; and the building of two new ferry steamers. 

The Leeds Chamber of Commerce, in reporting upon the trade of 
that town and district during October, observes :— The demand for 
merchants’ iron still continues, and the advauce last month has been 
fully established. ‘The inquiry for best iron has considerably im- 











proved, and is now very good. All the machine makers are well | 


ployed, and full of orders. Uhis is the case also with tool 





heavy contracts in band. 

As regards Scottish matters, we may note that the Forth aud 
Clyde Navigution Company has declared a div idend at the rate of 7 
. per annum, carrying forward a rest of £253 + +steam 
st of the ¢ lyde continues, as usu: tive. 
and Co. have launched from the London Works, 
paddle steamer of 6 0 tons, named The 








per e 
shipbuilding inter 
Messrs. W. Simon 
Renfrew, a handsome iron 
Willo’ the Wisp. This fine vessel has her engines and four boilers 
on board, and has been purchased by a Liverpool firm for 2 trade 
where speed and strength are of the greatest importance. On 
Saturday morning a paddle stcamer, named the Lord Clyde, was 
launched from the building yard of Messrs. Caird and Co., at 
Greenock. ‘Che Lord Clyde is the property of the Glasgow and 
Dublin Steam Navigation Company, aud is intended to run as con- 
sort to the Lord Gough, favourably known on the same route. 
Messrs. Kirkpatrick, M‘intyre, and Co., of Port Glasgow, have 
launched a screw steamer, of 523 tovs, builders’ measurement, the 
property of Mr. Robert Little, Greenock, specially designed to 
attain a high rate of speed with a very light draught of water. She 
was named the Greyhound. Her dimensions are 200ft. keel and 
fore-rake, 23{t. beam, and 13ft. hold. She is flush-decked, rigged 
with three pole masts. and is a rakish-looking craft, The Grey- 
hound is divided into seven water-tight compartments, so con- 
structed that, in the event of damage or accident, any two or three 
compartments may be filled without destroying her buoyancy. She 
is also to be fitted with engines by Messrs. Caird and Co., Greenock, 
and is expeeted to be ready for trial ina week. | Messrs. William 
Denny : rothers, of Dumbarton, have launched from their work- 
yard an iron serew steamer, of about 750 tons, and of a fine model, 
She has been built for the New Zealand trade. Messrs. J. and G. 














Thomson, of Govan, have le 
tons register, constructed for Lo 
pero. Messr od and MGri 
steamship of 1,369 tons, builders 
sides and Henderson’s live of Quebec and Montreal steamsbips. 
She was named the Caledonia, by Mrs. D. Henderson. The 
Caledonia will be fitted with a pair of direct-action engines, 
and will have accommodation for from thirty to forty first-class 
and 30 second-class and steerage passengers. The most important 
launch of all, however, to be noticed, is that of the Quito, a fine paddle- 
steamer of 1,40 tons,completed by Messrs. Randolph and Elder, of 
Govan. She has been built for thePacific Steam Navigation Company, 
aud her dimensions are as follow:—Length between perpendicu- 
lars, 266ft.; breadth between paddle-boxes, 32}{t.; depth to spar 
dec} ft.; ditto to awning deck, 28ft. She is constructed to carry 
5U first-class and 45 second- 
ticn for 600 tons of cargo. On the after d 





1 owners, and named the Pam- 
_ of Partick, have launched a screw 
measurement, for Messrs. Handy- 






















lass passenger: 





uakers. The makers of locomotives and railway plant have all | 





inched a serew steamer of about 1,000 | 


| 


| 265, Uld Broad-street, London, 5th Nov., 1863. 


and has accommoda- | 
< is an elegant saloon, | 


fitted up and decorated by Messrs. M‘Murray, Boyd, and Co. The | 


decorations include a series of works of art of a high class. They 
consist of views of British scenery, and portraits of members of the 
various royal families of Europe. ‘The eugines of the Quito, which 
and Co.’s 











are of 400-horse power, are Messrs. Randolph, Eld 
patent double cylinder surface condensers and superheaters, and 
are the twelfth pair which the firm have made for the Pacific Steam 





special view 





Navigation Company. ‘They are constructed with 
to economy of fuel, an important object in the Pacific, where coal 
costs from £3 to £4 perton, The Qnito is fitted with feathering 
idles, and her guaranteed speed, on the Clyde, is from fourteen to 





fifteen knots an hour. ‘To me 








t the pressure caused by the extreme 
briskness of business in the shipbuilding trade, Me Randolph 
and Elder some time back found it necessary to look for increasec 
accommodation. ‘They have found it at Pairtield, a short way down 


and a new 





the river from their present premises, on the same ’ 
building yard there will be opened in the course of a week or two. 
It will be one of the largest yards in Scotland, having a froutage of 
1,200ft. to the river, and extending back a depth of 5v0vuft. 

With regard to the Glasgow time-gun, we may note that a large 
52-pounder with an eight-pound charge of powder, continues to be 
fired daily from an elevated position at Hamilton Hill, Port- 
Dundas, and the volume of sound is carried for miles around the 
city and over the suburbs, being distinctly heard at Dalmuir, Castle- 
milk, and other distant localities. The position, however, of 
Glasgow being unfavourable for receiving the sound in the heart of 
the city, a second time-gun, of smaller dimensions, is now simul- 
taneously discharged at 1 p.m, from the roof of the offices of the 
Universal Private Telegraph Company, St. Vincent-place. It is 
sufficiently loud to be heard in the Exchange and neighbouring 
thoroughfares, while the charge of powder is harmless as regards 
damage to windows, Xc. 

The town council of Doncaster has been a long time engaged in 


St. Peters 5 
| Deals, per U., 12:t. by 3 by Sin. j 
Quedec, wht spruce 15 10 18 10 15 10 19 10/| Baltic, crown . 150 0 160 0/150 0 1800 


for a depth of 220 yards. The question has now arisen, shall 
boring operations be carried further. After a long discussion it 
has been agreed to adopt the recommendation of Mr. Dale, of the 
Hull Waterworks, to bore a further depth of 100 feet ; and if water 
is not then reached (of which there appears to be considerable 
doubt), coal, it is believed, will reward the efforts o° the council. 

A sad machinery accident is reported at Mr. Renshaw’s flax mills, 
Adelphi-street, Salford. On work being commenced the manager 
of the mill saw the machinery, which is worked by two engines of 
40 horses’ power each, set to work, apparently in good order. About 
an hour afterwards he was standing outside the mill, when he heard 
a crash, which shook the building as if it would fall. He went into 
the engine-room, and found that the two sway beams, which were 
about 20 feet in length, had broken off about four feet from the ends 
and fallen, carrying with them the connecting rods—large masses of 
iron about ten feet long and one foot in thickness. One of them 
injured the cylinders of the engine, and the other broke through the 
stone flooring, and fell into the bed of the engine beneath. On 
further examination, the manager found underneath the floor, where 
it hal been broken in, the body of the engineer, named Jonathan 
Preston. His head was crushed to pieces, but the body appeared 
uninjured. About that time in the morning it was his custom to go 
to an indicator, fixed in the wall underneath the beam, to mark the 
rate at which the engines were working, and it is supposed that he 
must have been doing this at the moment at which the accident 
occurred. The engines have been used at full pressure lately, but 
n0 cause can be given for the breaking of the cast-iron beams, which 
at the point of fracture are about two feet deep, and of width varying 
from two to teninches. Aninquest held on the body of the deceased 
resulted in a verdict of accidental death. Preston was 47 years of 
age, a steady and excellent engineer, and much liked by both masters 
and men. The pecuniary damage occasioned by the accident is 
roughly estimated at £1,000. 

From the north we learn that the sale of the Consett Ironworks 
will take place, if possible, this month; the concern has, however, 
been so long on hand that we fear it is doubtful whether it will be 
disposed of. At the last monthly meeting of the River Wear Com- 
mission a discussion ensued on the left over portion of the last 
report, referring to the construction of the new graving dock, Mr. 
Wilson taking the lead in recommending his plan for the making of 
the dock, in preference to the plan of the engineer, as adopted by 
the executive committee. He wished the dock to be made at once 
toalength of 350ft, and only G0ft. wide at the top, the engineer 
having proposed 250ft. length as at present, with an ultimate length 
of 420ft., and 7dft. broad. The executive committee reported that 
the trade of the port was very satisfactory, the dock having been full 
several times during the past month; that the new south break- 
water had been completed, and would prove a valuable adjunct to 
the other works ; that plans and specifications for the new works at 
the extension dock, the internal pier at the north-east side of the 
south outlet, and the new graving dock were all ready, and the 
coutractors’ tenders could be advertised for immediately. Mr. 
Hartley said the tenders for the new graving dock would have to be 
in by the 14th of December, and leaving the contractor January and 
february to get his plant on the ground and put up, it would be 
spring before a commencement could be made with the work. 
Mr. Meik, in answer to a question, said preparations had been 
made for the work of removing the rock at the Narrows, 
but it could not be commenced during the winter months, 
and would need two seasons before it could be completed. 
On Tuesday there was launched, from the shipbuilding yard of 
Messrs Palmer and Co., at Jarrow, a large iron screw steamer, 
named the “ Carolina,” of the following dimensions :—Length, over 
all, 351ft.; between perpendiculars, t.; extreme breadth, 41 ft. ; 
depth of hold, 28ft. Her tonnage is 2,889. She is built for Fernie 
Brothers, of Liverpool, and is intended for the American trade. The 
length of the main saloon is 90ft. The Carolina will have accom- 
modation for 100 first-class and 750 third-class passengers. Her 
engines, which will be of 300 nominal horse-power, will be put in 
by the builders. The River Tees Commissioners have, for some 
time, been depositing slag in the estuary, on the South Gave, to 
form a refuge harbour; and there has now risen up a huge pile of 
irregular masoury, whose appearance is that of an artificial Giant’s 
Causeway. The foundation stone of this stupendous pier was to be 
laid (or, rather, the great work was to be inaugurated) by the Earl 
of Zetland on Tuesday. 











METAL MARKET. 
Tur Metal Market is less an:mated this week, 
Raits —Bu iness doing as £6 15s. te £7 per ton. 
Wer:sH Bars are qu0ted at £6 153. to £7 per ton, 
Scotcu Pig Tron has receded. The quotations are :— 
Mixed Nos. Warrants, Buyers at 60s. %d. ; Sellers 61s. 0.1. 
No. 1. G.M.B. fe Gs. Od. =, 60s. 6d. 
3 593. 6d. », 60s. Od. 
is, ; Glengarnock, 62s, 






oe ” *» 

Gart-herrie, 64s. ; Coltness, 65s, ; Calder, : 

Coprer.—A good business doing, at £105 Sheet and Sheathing, ; Tile 
and Cake, £08 per ton. 

Tix. —A dull market. Banca, £114; English Block, £115; Bar, £116 





per ton. ‘ : ° 
TIN PLATES firm, at 23s. 6d. for Coke ; Charcoal, 27s. per box. 
Leav.—A tirm market, at £20 10s. English; unish, none. 





SpeLreR —Dull of suie, at £18 per ton : 
Moats AND Co. 


SCOTCH IRON MARKET REPORT. 








s. d. 
No. 1 Gartsherrie .. .. 64 3 f.o.b Glasgow. 
» 1 Coltness .. .. . 6 0 do. 
o» 2 ° 63 6 do, 
» 1 - 60 6 do. 
” ~~ << vo oe 8 do. 
M. Da oc «os OO do. 
WARRANTS. s. d. 
> : Cash prompt .. .. 61 4) perton. 
= No. Land | yo. open «a, oD o 
2-oth ,, 3 9 é 62 0 de. 
. 2 mos. ,, oe 0s 
GLB. ~ (5 ; s. ee 62 3 do. 


4d ” ” 
MANUFACTURED IRON. 
Bars,Govan .. .. «- «+ £810 0 less 4 per cent. 
» Common es ee se $ 5 0 ” 
Drumpeiler, Common .. .. 810 0 
Do. rest ae | oe ee 
Crammond Scrap Bars delivered 


in London .. .. «+ «- IL 10 0 less 2§ per cent. 
0 


Plates and Sheets, .. .. .. £11 0 —< 
Rails .. oe se oe of of 8 OD 
Pipes .. «2 +e of of wo 5 OO 


45 0 

ilasgow, 4th November, 1863. 
A goed speculative business has teen done in pig iron between 61s. and 

52s, cash prompt. The unexpected advance of the Bank rate created quite 

nic on Monday, and as low as 6ls. cash was accepted. 

lay the tone is quict, at Gls, 3d. nominally. 

rts last week were 14,224 tons, against 6,005 tons in the correspond- 

ing week last year 





Chairs .. oe oe of oe 














Suaw, THomson, and Moone, Metal Brokers 


PRICES CURRENT OF TIMBER. 


1863. 1862. 1863. 
£si 8 Perloed— £ 38 £5, £8 £5 
14 015 O , Yel. pine per redneed ¢ 
31 41k Canada Ist quality i7 O18 ¢ 17 018 0 
3020 2nd di o 11 012 0 
5 0 51 Archangel, yellow lV 13 01310 
510 61 St. Peterstg. y ( lilwis 0 
30 31 Finland ‘ 901 0 
0 0 ou © | Memel .. ° w Ob 0 
310 5 © | Gothenburg, yel. .. 0 011 0 
310 61 white 9 owe 
210 10 Gefle, yellow lo O11 10 

5 91010 lv 





3 
3 0 % 5 | Soderhanm ,... 
” 4 





0 Chrisuian!a, per C 
210 215 12h. by 3 by 9S 21 023 O 2 O23 @ 
dueb. rd. pine & 50 6 t in. .... yellow 
yl. pine 5 5 0 6 © | Deck plank. Int omu14 01414 
ra. pine eoo08@ per 40it. Sin 
Lathwood, Dantzfm 5 10 610 510 6 10 | Staves, per stu i} wel 6 me 
0 810 8 O BW) Quebec, pipe.. +4 : pA 7 4 H ph ~ 


St, Pete 
i punch:on 


St.John, wht,spruce 14 91510 141016 10)| pipe 





Nov. 6, 1868. 


Printing. -—— ‘Estimates for “Printing 
any Description of Work forwarded by TAY LOR and GREENING, 
of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER” 
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All Kinds of 
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HAM IRONWORKS, ROTHER HAM, M urer of PATENT 
SOLID IRON and STEEL FACED LOCUS iOTIVE E Nal NE, tE NDE ‘Ry 
CARRIAGE, and Ww AGON ry RES. (C92 
J ohn Fowler, Jun, 28, Corn hill, 
LONDO! N, E.C 

Full particulars of FOWLER'S PATENT EAM PLOUGH can be 
obtained by applying at the above address, 

Catalogues, containing prices and testimonials, t post free. 124) 


Martin, Lron and Brass Founder, 


J ® 4, Vine-street, York-road, Lambeth.—Every description of Castings 
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NOTICE TO INVENTORS. 


(fice for Patents of Invention, 
Trafalgar-square, Charing-cross.—The *‘ Circular of Inform atic n’ 
may be hs ad, yratis, as to the reduced expense and facility of protect 
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ion 












for inventions under the new Patent Law for the United Kingd or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by ply bg person or by letter to Messra. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing cross (5017) 


ee for Pobente, Londou.— Messrs. 











DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FORI IGN PATENTS for liventions 
and Registrations of De-igns, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” gratis, on appli- 
cation or by le'ter (8952 

. ' " ay s312. : _ 
juventions !—Mr. William brookes 
+. Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, Le “AG > to Inventors” may be had free on 
application, or “ 'p st on forwar two posta mps. (931) 

rent va] KA coaoict } ik 11a ‘ ] 
nventors Assisted.—tLongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Foreign PATENT AGENTS and ENGINEERS of 
twenty sears’ experience, 34, Southam; uildings, Holborn, W.C, 
Provisional protection for six mouths. Designs registered = ina 
tion ratis 
. we 

Jatent Oftice, 53, C hancery -lane 

Mr. CLARK, Practical E: sineer, Patent Age and Mechanical 
Draughtsman, of Twenty five ye ars’ exnerier ee , bes ra to ¢ ffer his ives 
to INVENTORS requiring assistance in prepar ing Drawit ‘ hi- 

| cations, and in patenting and ¢ ying out mec} I 
lar of information and plate of Methenia al Mi tion free on appli 


executed with despatch, Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., ass Bearmgs, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought, (F104 
- a . . . n" “yr Mm. . a 
Benjamin Miller, Machine Tool Bro- 
KER, Providence-street, Huns!et-road, Lecds. N.B.—New and ! 
Second-Hand Self-Acting, Sliding, Surfacing, ‘and Serew- Guttin Gap or 
Brake Lathes; Sclf-acting Planing, Slotting, Shapin Drilii: _ and 





Screwing Machines in Stok. Delivery imme dis ite 


smith’s Traction Kngines, mounted 
on Springs, are the Simplest and Che the World . from 


3 to 50 horse-power., Portable aud 3, Saw Tables, on 
Manufactory, Nene Side Ironworks, (E1062 


pes i 
Fixed 
Phra: ston 





Size 





Deine 











r 
Me essrs. R. J. and HK. C oupe, 
Worsley Mesnies Ironworks, Wigan, Manufacturers of I 
Condensing and Non-Condensing Steam ? up to any HP 
Mills, &. N.B.—Horizontal High-pressure ste Engines, fron 
60-H.P., constantly in stocl (1504) 
. ° 2 
(Jharles Fallows, Manufacturer of 
SPONGE CLOTHS, used by her Maje-ty’s Government and the 
Principal Engineers in the Knzdom ; also by | ay and Steam P ane 
Companies. Lamp Cotton and E Wast N 1 rks, 
41, Temple-street, London-road, Mar t (E $40) 
>. ‘ “ _— . 4 
E Page and Co., M anufacturer s of 
4e the Bedford Eelps > Ploughs, Harrows, Cha rove 
Oil Cake Mills, Brick and Vile Machine i i _— 
Export Warehouse : Laurence P oanrtac: y E.C, 





ron Castings , of 
for machinery and loth er und 
of smith and fowiders’ work.—JAS 
Derby. prs) 


? . ° 7 
unn’s Patent Metallic ee Work 

is the Lightest, Strongest, and most Durable in th¢ 

to price. RAILWAY PLANT of every description. 


ir irst-1 
Ir 





ery 
Pha 


HAYWOOD, jun, xix Four dry 





World, according 


—WINDSOR BRIDGE 


IRONWORKS, — near Manchester. (F105) : 
aswell’s Patent Hiydr aulic Fe orging 
PRESS.—THE KIRKSTALL FOR GE COMPANY, LEEDS, have 


arranged to vecome the Manufacturers of the-e Pov werful Machines, aud 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 


TOR AILWAY “COMPANIE S AND ENGINEERS, 


he Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 


founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &c. ; Patent Anti-Friction 
Metal, Gun Metal, Bras» Castings, Aluminium. Bronze, &e, (F128) 





NOTICE,—NOT REMOVED. 


Suffell, of 132, Long Acre, London, 





@ W.C., maker of Improved Trausit Theodolite Levels with 
permanent adjustments, Needle-socket Drawing Instruments, Adjusting 
Dividers, Met ive Rule-, Mg , &e., re thuily 
requests EF Jontractors, yors, ssion in general, 
who have for many years favour rh ge rs and Accounts 
to the above address WN.B.—C. SUFFELL t Exhibitor of the 
abe ve-mentioned Instruments (see vn ag Aatoty 18 (F113) 


Youndation Stone to Bi ix Mi: 
—Sound hard § TOD KE, 

given sizes, delivered in 1 
cube foot. Cost of carria 
Apply to RANDELL and 


chil 


lery. 


in blocks of 








Testi 


ster. 


s monials and Prices 
EDWIN H. » Leice 
The above Lubrie ine g grease every } 
ing throug gh t the valves into the cylinders. 


‘\rinding and other 





’ 


corn mill 





















s, manure factori ; hydr 
&e., for oil mills ; m ls, wer 
horizé tal steam e: » fron to 20- 
from 2 to 10-horse power ; circular saw 
Made by E. R. and F. TURNER, Engincers 
Ip swich. 
1 } 
McHatiie, Forsyth, 
MILE END, GLASGOW, are new 
ALLEABLE IRUN (OK STEEL) CAST! y 
ee and other Eng eigt up to two 
Amongst very numer ly mace their met 
have proved most succe : oe ers up to: 
diameter, Reversing and Expansi wit Pinions fur Lron 
8, Shells for Rolls for prod 2rd finish.” 4 
wheels and pinions, from th« t «¢ s up to two tor : 
Tools for Collier's Patent Nut Machines, am Hammer Blocks and 
Faces, &c. &c. &e. 
A list of a great variety of articles made by them will be sent on appli- 
cation 
London office for coliecting and forwarding patterns, &c., 27, Ta ck 
street, Covent. garden, W.C 
Glasgow, 2nd Septe mber, J €3 (E1751) 
10 ENGINE ERS, MILLWKIGHTS, STEAM PACKE? COMPANIES, &c, 


he Patent Mineralised and Vulca- 


T 





— INDIA-RUBBER, manufactured by WIL: IAM WARNE 
and Co., 
a } Hose Delivery and Suction, 
Washers, Flexi 
Sheets. Drivi r Mill Bands, 
Railway Buffers, Engine cking. 
And all other India-Rubber articles in use by engineers and others. To 
~ had at the Mills, T otter tham, N., Middiesex. Warehouse, 9, Gresham- 





treet West, Low don, Cc. 
“Y. B.—Sole Manufacturers of Valves of the Patent Mineralised a 
Sadia-Rubber, up to 6 ft. in, diameter, in any thickness, 





Mill hts, and Boilermakers, ST. GEORGE’S IRONWORKS, 

MANCHE> beg ‘ ll attention to their stock of PATT’KNS for 

, SPUR, BEVEL. PRE WIEELS, PULLEYS, &c., being the largest 
stock in the Trace, WilLEI ; f ANY SIZE and PITCH 1 te din the 
list will be supplied on very advantageous terms, and no cl made 
for the use of Patter List of Patterns and Prices forwarded on 
application. Manufacturers ef Wrought and Cast Iron Bridges, Iron 
Koofing, Girders, Tarnta bles, Traversers, C: ~~ Water Columns, ps. ips, | 
and Tanks Hydr: ulic and other Presses, &. &c. (E429) 

1 


by Mr. 











crank axles, cranks, shafis, and every de-cription of we 
for engineers, millwri hts, XC Broken crank axles repsired, and war- 
ranted equal to new, having ni tested by must of the | rt ii y 
companies in the United Kingdom,—CANAL-STREE?S LRONWORKS 
DERBY. (194 
da, , lhoarhy 
ox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox 
Established 1781.—Sole uufacturers of 1 Cressy’s Cask-making 
Machinery. — Loudon ss, 151, Fene hurch- streei— W. G. Wuirs, 
Ag rent. (E1172) 
) 
ermanent Way. —For Particulars 
respecting C. W. RAMIE’S ‘PATE RAILWAY CHAIRS (requir 
| ing no wedge or bolt), &c., apply to Mr, F. WISE, C.E., 22, Bauckinghane 
street, Adelphi, W.C, (3087) 
I; ¢ jh) : 
Srick ipe, and Tile > Machines.— | 
’ 

P AG 2 and CO.’s PRIZE CEDFORD Bick and TILI A- 
cannes £4 nd power, sre the mo im) na effic t yet intro 
Illustrated ygues and Pri iy be had of W& PAGE and Cv,, Vi 
Irouworks, Be or at theu Wa + Laurence Poun 
place, Lauren tie l, street, E.c., where they may be 
seen in operat :) 

’ } ‘ ran } 
i¢rass and Copper ‘Tubes.— Muntz’s | 
dD PATENT SOLID ROLLED BRASS and © TUBES, now 
xtensively u on the pri } and for | 
Ma rine Be jlers by H.M Com 
are che aper and i 20 I 
RICHARDSON and Co., 1, New Bre 1) 
oContr: aut tors a ey sonsand Wi hites 
a PATENT STEAM IIL rfect and economica! 
piling machine to which st Description and testi- 
monials sent on app 
r, read before the Society of 
1¢@ Westminster Bridge Works, 
i Pile ¢ riving n power was next treated of, the author describing 


atents and poate 


p 


INVENTORS ca d with (iree) PAMPHLET of 
INFORMATION on BI FOKEIGN PATENTS a 
TRATIONS, from tl Bi “leet-street, London, 





HENRY, 


Jatents.— 


Mem 


Mr. Vaug rhan, Member 












= of the Society of Arts, British « 1 For gn Patent Agent, 15, South- 

am)ton-buildings. Chencery-lane, C., trausacts every description of 

busi: 88 connected wilh Lett ters Patent for Inventions, Provisional pro- 

tection, 6 to $ guineas. A ve tolnventors” free by post. (F80 
mr ‘ > + 

T° Inventors —The General Patent 

COMPANY, 1. n Flect-street, London, obtains PATENTS 

for INVENTIONS a for Designs, at moaerate charges, 

vdhe ial advantag for Invento A HAN DBOUK as to the 
course of procedure and charges for securing patents i ratis, 

(B61) R SDEN LATHAM, 8 
4. 


u 


Lethe et 


{/ngineers and Ma ac hinists cu 
a Saving of 1K — 


g FIFTY PER CED wear u 


) 
ANTI-ATTRITION METAL, now in extensive u 


by hneimeer 


Companies for Bearings and other pr 8 
the principal Kailways, avd prices, ‘terwas 
LE verr and CO., at the Works, Emer-on- tree 

















W ire Ropes of . very ten scription. 
—Steand for Fenci y Sign Wire Sash Co ds, ¢ or 
4 tuning Conductor yh ne ES te tri 3 « 1 il Tele pl 
& make MES STEPHENSON and C¢ lillwall, ie mdon, E ) 
4 ire aie for Mining, Railway, 
ENGINEERING PURCO team Ploagh Ropes, made 
of Webste apes i Ho Patent “i , Com i pe | ti Con- 
juctors, Strand { s exiht nd I re 
Ropes, specially ada nted 1 to smal! ge —WILKIS al WEATHSELY 
39, Wapping, London, E. (P4194) 





T 
® solid wrough iron locomotive eng earr 


ine, 



































some of the most p < machir hich have becn invented, preferring 





Sissons aud Whit ‘past xg th eco! ical 1 practic: ally useful. ” 
713) 
\ / + {43 ce Ey : 
R ailways.— Grill in’s “ Keonomic 
& tMANENT WAY.” Enzin 3 tors, and Gentlemen 
inte ! Iw 1 liv i 1 i tel 
1) ( ef tb uy t i , W 3 
yet alot 1, « I iG ¢ 
sle road."—Can i n i i . 
Mr RIFFIN’S Offices, N d phi Cha rs, Julin-street, W 


earings.— The Pate nt Anti: 
METAL ‘BE ARID 


ubt 


B 


TGS ce 


over all Patent and other Metal vin use 
A ving in 
Cost of 20 per cent. 
Wear ) ” 
Lubrication ,, a) 9 
We t 9 lS " 
To be had of the Patentees in Ingots or Castings. —W. LEVETT and Co., 
Works, Emerson-street, Southwark, S.E. (F112) 


rmer rod G rierson & Co., Engineers, 














Frost and Co., Manut: icturers of 


-—=<= 


Tas > 

Nieild and Co., Dallam - Ironworks, 
a Warrington, Lancashire, Manufacturers of Railway Wheels and 
Axles, Tyre Bars, all kinds of Hammered Iron, and Merchant Bar Iron, &e, 


| sph alte, British and Foreign, for 








Railway Arches, Foundation Walls, Floors, os 
TAR PAVEME NT for Railway Platforms,—For prices, apply to = 
WRIGHT, 32, Bucklersbury, London, E.C. E1415 
|" [o. 0 ‘Tronfounders, &e.—J. Ireland, 
:.! yundry Engineer, Manchester, begs to call the attention of mtn 
wanders to his PATENT UPPER TUYERE CUPOLA FU RN ACE, which 
ef cts a saving o fr m 30 per cent, to 50 per cent, in Cokes, and also melts 
| the metal in much less time, without any additional labour or expense.— 
| Full particulars a 1d Testimonials can be had, on application, at his Office, 
| 21. Moreton-street, Stranweways, Manchester. (£2072) 
. ee ae re ee > ive 
(ow dery’s Patent Brickmaking 
) MACIIINE, No. 789, may be seen, and full particulars had, by 
applyirg to him, at Lianym) nech, near Oswestry, oalop. 
P.S.—Any respectable party desirous of making and bringing these 
Ma hines into use, | nd in Franee, will be liberally dealt with. —Apply 
abo » Messrs. Prince and Co., Patent Office, 4, TYafalgar-square, 
(E 2060) 





1e Ashbury Railway Carriage and 


aC 


IRON COMPANY “LIMITE D.—Works: Openshaw, Manchester, — 
ufacturers of every description of Railway C arriages and Wagons; 
ens ht and Cas t Iron Car and Wagon Wheels, Tyres, Axles; Bar 






i Use: ith Work for Engineers, 

Koo fing g, Girders, Turntables, Water Columns, 
Travelling and Fixed Cranes, Switches, and Crossing 
I 


London Offie , GREAT GEORGE STREET, 


Iron, Hammere and heavy 


&c. ; lron 


Pur aps, 1 
\etropolit: an Railway Carriage and 
WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHA M (successors to Jo eph Wright and Sons, Railway Carriage and 





Millwrights, 
Water Tanks, 
3, &e. &e, 


sW. (D2076) 





Wagon Builiers and Oontractors . tailway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 


! hy Works, 


Mi 


Birmingham; London Ageney, 8, fAdam-street, Adelphi, 
(E18 


29) 


athematical Instruments of 


ghest quality of workmanship and finish. Theodolite, Levels, 


Minin Due &e. The on Is enuine-divided box and ivory scales to be had, 

Prize Medal at the Interna Exhibition List free by post. —-WM., F, 
STANLEY, 3, Great ‘Tur lolborn, London, W.C (Fils) 

1 Law , 

Cpecifications priced for Lap-welded 

Boiler Tubes ; — Mutal and Iron Steam Engire Fitments ; 
myares lic Machinery ; V ‘hc iron Pipe for Ste umn or Water and Gas, 
JAMBE n't  PROTHERS, WALSALL. {F 28) 


BULLDINGS, STATUARY, MACHINERY, &e., 


PHOTOGRAPHED AT MARVELLOUS PRICES. 
‘artes de Visite for the Million. 








TWELVE MOUNTED COPIES for THRER SHILLINGS 
PORTRAITS COVIED in a SUPERIOR STYLE at the INTERNA- 
TIONAL STUDIO, 3), 1 venue, Lon lon, N.W, 
\ refu ‘ t Portrait, Carte de Visite sizs, for 
3 weity-l for yu mied, equal to the original, which 
will re i ju uper ditto, 3s, Gd. per dozen, twenty-five 
for 5s. Gd 
Cc side V e, unless good, are usele Those copied and printed at 
tl " tional Studio ensure a rep 1 of orders from all parts of the 
Kibypadot } tit fon receipt of four stamps, 
Portraits on Gla well as Cart le Visite, are excellent to eopy 
fre Works of Art of every description reproduced, enlarged, or reduced, 
Printing from N t f \ranaate d the Trade, 
Order ny the ne ry , receive immediate attention. 
(FiM7) 
ms a 4 »>LVt> sy mF j 
Sc. DE BiskhG UY AND ca. 


GHING AND SHEARING MAGHINES, 
MACHINES, AND RIVET-MAKING MACHINES, 
NEW AND IMPROVED PRINCIPLES, 


RIV EY TING 
ALL O 


Note.—Part.culars and Testimonials on Applicktion. 


C. DE BERGUE and (o., Manufacturers of Wrought and Cast-Iron 
Bridges and Girders, Wrought Iron Swivel Dock Bridges of all sizes 
Rooting, Lron Buildings, Water Wheels, Boilers, Water ‘tanks, Machine- 
wade Rivets, & 

Note.—Plans and Estimates on Application, 

C. DE BERGUE and Co., Patent Buffers and Draw Springs for Loce- 

moti‘e Engines, Wagous, &c. Manufacturers of Pillar Cranes, Water 


Cranes, and other Railway Work, 
WORKS—STRANGEWAYS, 
LONDUN OFFICE, 10, STRAND (near Charing 


MANCHESTER, 
-cruss), W.C 

(E1318) 
vorks, 
Manufacturer, 





lron 
wadshire, 


Bridge 


, Bilston, Staff. 


avid Jones, 
= Herbert's Park Tronwork 


uw the Pater 


‘D 


, 
itee, of 


- | ‘mateses PATENT BUCELED IRON PLATES, 














| for Flvoring, tor and other Bridges, Viaducts, Wharves, &c., and 
| for the Flooring : re-prooft Buildings, and various im- 
| porta tructural uses, ‘form the lightest, stronyest, most 
| rigid, and durable fi ’ They were pr nounced by the late 
| Mr he best bri« maw a 
They n adept Brid Westminster, * the Totien 
| railwe ny other firs clan tructures, by Messrs Hawke 
| shaw henson, and other engineers, and 4, Wve proof 
Bui jovernment, t War-office, Metro ypolitan Board of Works, 
} and other important u 
Specis s of the I ed Plates can be seen at Bull Wharf, Upper 
rT} re Lo n 
Application fur hographie ¢ ilars, prices, and other information as 
st Pi , to bem to the Ma vutact rer, as above, or Ww 
) t ot, Keg , the Patentee, 11, Bridie cet, ‘Westmi uster, 
N.B te we ufacturer of Boiler Plate . Bridg 4 Ship Plates, also 
Sheet Iron of all kinds, and Rivet Iron of “firs t quality. — Address, 
BKIDGE IRONWORKS, Bilston, Staffordshir« (£2105) 





‘ ; : 
| De and Steel Patent 

LICENSING COMPANY (LIMITED) beg respectfully to call the 
attention of Railway Companies and others to ther ECONOMICAL, 
PROCESS for STEEKLING the SUR F ACE of KAILS by CEMENTATION, 


dd’s_ Iron 


| by which pega lurability is largely inereased 
| In additi n to the many testimonials from eminent engineers already 
pt is] » wt } u have # t et ibnit a copy of their most 
rec nt « from JUHN FOWLER, J.» I INFEK OF THE METROPOLITAN 
RAlLWay 
VU s , Lo , E.C 


my of Te 1] 


in 
METROPOLITAN RAILWAY. 


2, Queen-square-place, Westiminst r BW... 
Mey 18th, 1803 
D Str, - You know how reluctant I am to write cervificates or testi- 
m » inventions or new combinations, except under 


with reference t 


peculiar circut and when the evidence of success is undoubted, 
f 





Ww t tong itor yur pre for stecling the surface of Rails 

| for t ermanent way oi railways on tl yumendavion of my fri-nd, 

Mr. kK. Harrison, in whose experie ened ‘fade ment I have the greatest 
met ence, 

1 have now used your plan for some time, and on the Metropolitan Rail- 

way of London it! ed the most severe trial to Which it can possibiy 








e subjected, as the t tis enor , the engines heavy, and continually 
making stopp with the breaks ¢ ‘PP 

The reslt has been most satisia Lory, and the rails at this moment 
present the regular smooth steely suriace which indicates duration of wear 
and tear without injury. 

J thinl } rio add, as the result of my experience, that the success- 
ful aj plicat on of your excellent plan requires a good, sound, honest quality 
of rail to operate m.—Yours very truly, 

(Signed) JOHN FOWLER, 

Jraac LDonps, I , Holmes Engine and Railway Works, 


(E1142) 


Rotherham 





a ae 





i 
4 
t 
‘| 





THE ENGINEER. Nov. 6, 1863, 


FRESH WATER DISTILLING APPARATUS. Prize Medal, International Exhibition, 1862. 

farext pti;| THE IMPERIAL IRON TUBE COMPANY, 
ioe Wer Gone Successors to GEORGE B. LLOYD and CO,, 

ay eee eel. GAS STREET AND BERKLEY STREET, 

For use on _ board BIRMINGHAM; 


Steamers. Number 1, 


‘vork giving grec! antie- Manufacturers of Wrought Iron Tubes and Fittings, 














faction 
FOR GAS, STEAM, AND WATER. 
, . " 
eine ance. eieieaedekitarine an PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 


application. Tools, Engines, Boilers, Gearing, &c., ready for delivery.— 


GtORGE RUSSELL, Senchaes ttoneer ont Contractor, 16, St. Enoch- “ A P = Ww E L D E D | R Oo 'N B Oo I L 5 R T U 8B E Ss. 


square, Glasgow. (E1598) 


Important to Architects, Engineers, Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester Buriprncs, WESTMINSTER. 
Zinc properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a most secure, durable, and economical covering and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill ; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 
N.B.—No covering can be more econemical, durable, and secure than Zine when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 
a special Discount will be allowed to all \ nessamad — the Zinc used in roofs, when certified by either of the above Architects to be properly laid. (E1279) 


MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, EC.—PARIS OFFICES, 55, RUE DE DOUAI. 









































An Extensive Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 
Sheets of Sections and Lists of Prices. Sent on application. (F145) 





THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; Steam and 
Hand Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 
. Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
¥ Wronght Iron Hydraulic Jacks, to raise from 4 to 200 tons ; Hydraulic Machines to Test Bar 
* Iron, Steel, Chain Cables, and Small Portable for Girders and Wire. 

Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors’ 

Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (F14) 
STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 


CONTRACTORS LOCOMOTIVE. 






















STEAM WHARF CRANE. 























~ CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 














STATIONARY ENGINE. PORTABLE. ROADWAY or TRACTION ENGINE. STEAM CRANE.® HOISTING ENGINE. CONTRACTORS’ LOCOMOTIVE. 
From 1 to 80-Horse power. From 1 to 80-Horse power. From 6 to 27-Horse power. To Hoist from 20 ewt. to 30 tons. To Hoist from 10 cwt. to 15 tons. From 6 to 27-Horse power, 


* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 
FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND CO0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENCINE WORKS, GLASGOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, S. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 
Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. @is2, 
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LITERATURE. 


Industrial Biography. Iron Workers and Tool Makers. By 
Samu. Smizes, Author of “ Lives of the Engineers.’ London: 
John Murray, 1863. 

Mr. SMILEs has become the biographer of our profession. 

Only the other day the world knew little or nothing of the 

“ Lives of the Engineers,” whether of this century or the 

last. There were none who, as authors, attempted to blend 

with genial biographical portraiture that popular reference 
to constructive and mechanical details, without which the 
life of an engineer or an inventor would be either a chapter 
of naked facts or of indiscriminate eulogy. In his “ Life 
of George Stephenson,” Mr. Smiles showed that practical 
appreciation of the strong points of engineering life which, 

with his skill and industry as a biographer, has given us a 

new department of literature. The great success of that 

book proved that there were many thousands who were not 
only willing but desirous to know something of our ae 
makers and mechanicians. Mr. Smiles has since done muc 

in this branch of biography, and in his present book he has 
grouped together the leading incidents of the professional 
lives of Dud Dudley, Andrew Yarranton, Abraham Darby, 

Richard Reynolds, Benjamin Huntsman, Henry Cort, Dr. 

Roebuck, David Mushet, J. B. Neilson, Joseph Bramah, | 

Henry Maudslay, Joseph Clement, Fox of Derby, Matthew | 

Murray, Richard Roberts, Joseph Whitworth, James Na- | 

smyth, and William Fairbairn. A few of the subjects of | 

these memoirs are still living, but this, certainly, does not 
render the more important part of their history—already 
accomplished as we may believe—the less interesting. 

As an example of “Industrial Biography,” we will 
select bere that of a still living engineer and mechanician— 
Mr. Richard Roberts :— 

Richard Roberts was born in 1789, at Carreghova, in the parish of 
Lianymynech. His father was by trade a shoemaker, to which he 
ovcas‘onally added the occupation of toll-keeper. The house in 
which Richard was born stvod upon the border line which then 
divided the counties of Salop and Montgomery ; the front door open- 
ing in the one county, and the back door in the other. Richard, 
when a boy, received next to no education, and as soon as he was 
of fitting age was put to common labouring work. For some time 
he worked in a quarry near his father’s dwelling ; but, being of an 
ingenious turv, he occupied his leisure in making various articles of 
mechanism, partly for amusement and partly for profit. One of his 
first achievements, while working as a quarryman, was a spinning- 
wheel, of which he was very proud, for it was considered “ a good 
job.”. Thus he gradually acquired dexterity in handling tools, and 
he shortly came to entertain the ambition of becoming a mechanic. 

There were several ironworks iu the neighbourhood, and thither 
he went in search of employment. He succeeded in finding work as 
a pattern-maker at Bradley, near Bilston, under John Wilkinson, the 
famous ironmaster—a man of great evterprise, as well as mechani- 
cal skill; for he was the first man, as already stated, that Watt 
could find capable of boring a cylinder, with any approach to truth, 
for the purposes of his steam engines. After acquiring some 
practical knowledge of the art of working in wood as well as iron, 
Roberts proceeded to Birmingham, where he passed through 
different shops, gaining further experience in mechanical practice. 
He tried his hand at mavy kinds of work, and acquired considerable 
dexterity in each. He was regarded as a sort of jack-of-all-trades ; 
for he was a good turner, a tolerable wheelwright, and could repair 
mill-work at a pinch. 

He next moved northwards to the Horsley Ironworks, Tipton, 
where he was working as a pattern maker, when he had the misfor- 
tune to be drawn in his own county for the militia. He immediately 
left his work and made his way homeward to Llanymynech, deter- 
mined not to be a soldier or even a militiaman. But home was not 
the place for him to rest in, and after bidding a hasty adieu to his 
father, he crossed the country northward, on foot, aud reached Liver- 
pool in the hope of finding work there. Failing in that, he set out 
for Manchester, and reached it at dusk, very weary and very miry, 
in consequence of the road being in such a wretched state of mud 
and ruts. He relates that, not knowing a person in the town, he 
went up to an apple stall, ostensibly to buy a pennyworth of apples, 
but really to ask the stall keeper if he knew of any person in want 
of ahand. Was there any turver in the neighbourhood? Yes, 
round the corner. Thither he went at once, found the wood-turner 
in, and was promised a job on the following morning. He remained 
with the turner for only a short time, after which he found a job in 
Salford, at lathe and tool making. But hearing that the militia 
warrant officers were still searching for him, he became uneasy, and 
determined to take refuge in London. 

He trudged all the way on foot to that great hiding place, and first 
tried Holtzapffel’s, the famous tool maker's, but failing in his appli- 
cation he next went to Maudslay’s, and succeeded injgetting employ- 
ment. He worked there for some time, acquiring much valuable 
practical knowledge in the use of tools, cultivating his skill by 
contact with first-class workmen, and benefitting by the spirit of 
active contrivance which pervaded the Maudslay shops. His man 
dexterity greatly increased, and his inventive ingenuity fully stimu- 
lated, he determined on making his way back to Manchester, which, 
even more than London itself, at that time presented abundant 
opeuings for men of mechanical skill. Hence we find so many of the 
best mechanics trained at Maudslay’s and Clement’s—Nasmyth, 
Lewis, Muir, Roberts, Whitworth, and others—shortly rising into 
distinction there as leading mechanicians and tool makers. 

The mere enumeration of the various results of Mr. Roberts's 
inventive skill during the period of his settlement at Manchester as 
a mechanical engineer, would occupy more space than we can well 
spare. But we may briefly mention a few of the more important. In 
1816, while carrying on busivess on his own account in Deansgate, 
he invented his improved sector for correctly sizing wheels in blank 
previously to their being cut, which is still extensively used. In the 
same year he invented his improved screw lathe, and in the follow- 
ing year, at the request of the boroughreeve and constables of Man- 
chester, he contrived an osciliating and rotating wet gas meter of a 
new kind, which enabled them to sell gas by measure. This was 
the first meter in which a water lute was applied to prevent the 
escape of gas by the index shaft, the want of which, as well as its 
great complexity, had prevented the only other gas meter then in 
existence from working satisfactorily. ‘The water lute was 
immediately adopted by the patentee of that meter. The planing 
machine, though claimed, as we have seen, by many inventors, was 
coustructed by Mr. Roberts after an original plan of his own in 1817, 
and became the tool most generally employed in mechanical work- 
shops— acting by means of a chain and rack—though it has since 
been superseded to some extent by the planing machine of Whit- 
worth, which works both ways upon an endless screw. Improve- 
tuents followed in the slide lathe (giving a large range of with 
increased diameters for the same size of headstocks, &c.); in the 
wheel-cutting engine, in the scale-beam (by which, with a load of 
20z. on each end, the fifteen-hundredth part of a grain could be 
indicated), in the broaching machiue, the slotting machine, and 
other engines. 

But the inventions by which his fame became most extensively 
known arose out of circuinstances connected with the cotton manu- 
factures of Manchester and the neighbourhood. The great im- 
provements which he introduced in the machine for making 
weavers’ reeds led to the formation of the firm of Sharp, Roberts, 
and Co., of which Mr. Roberts was the acting mechanical partner 
for many years. Not less important were his improvements in power 








100ms for weaving fustians, which were exteusively adopted. But 


by far the most famous of his inventions was unquestionably his 
self-acting mule, one of the most elaborate and beautiful pieces 
of machinery ever contrived. Before its invention, the working of 
the entire machinery of the cotton mill, as well as the ae 
of the piecers, cleaners, and other classes of operatives, depended 
upon the spinuers, who, though receiving the highest rates of pay, 
were by much the most given to strikes; and they were frequently 
accustomed to turn out in times when trade was brisk, thereby 
bringing the whole operations of the manufactories to a standstill, 
and throwing all the other operatives out of employment. A long- 
continued strike of this sort took place in 1824, when the idea 
occurred to the masters that it might be possible to make the 
spinning-mules run out and in at the proper speed by means of 
self-acting machinery, and thus render them in some measure inde- 
ndent of the more refractory class of their workmen. It seemed, 
owever, to be so very difficult a problem, that they were by no 
means sanguine of success in its solution. Some time passed before 
they could finda mechanic willing so much as to consider thesubject. 
Mr. Ashton, of Staleybridge, made every effort with this object, but 
the answer he got was uviformly the same. ‘The thing was declared 
to be impracticable and impossible. Mr. Ashton, accompanied by 
two other leading spinners, called on Sharp, Roberts, and Co., to 
seek an interview with Mr. Roberts. They introduced the subject to 
him, but he would scarcely listen to their explanations, cutting them 
short with the remark that he knew nothing whatever about cotton- 
spinning. They insisted, nevertheless, on explaining to him what 
they required, but they went away without being able to obtain 
from him any promise of assistance in bringing out the required 


| machine. 


The strike continued, and the manufacturers again called upon Mr. 
Roberts, but with no better result A third time they called, and 
appealed to Mr. Sharp, the capitalist of the firm, who promised to use 
his best endeavours to induce his mechanical partuer to take the 
matter in hand. But Mr. Roberts, notwithstanding his reticence, 
had been occupied in carefully pondering the subject since Mr. 
Ashton’s first interview with him. The very difficulty of the 
problem to be solved had tempted him boldly to grapple with it, 
though he would not hold out the slightest expectation to the cotton- 
spinners of his being able to help them in their emergency uutil he 
saw his way perfectly clear. That time had now come; and when 
Mr. Sharp introduced the subject, he said he had turned the matter 
over, and thought he could construct the required self-acting 
machinery. 1t was arranged that he should proceed with it at once, 
and after aclose study of four months he brought out the machine 
now so extensively known as the self-acting mule. The invention 
was patented in 1825, aud was perfected by subsequent additions 
which were also patented. 

Like so many other inventions, the idea of the self-acting mule 
was not new. Thus Mr. William Strutt, of Derby, the father 
of Lord Belper, invented a machine of this sort at av early period ; 
Mr. William Kelly, of the New Lanark Mills, invented a second: 
and various other projectors tried their skill in the same direction, 
but none of these inventions came into practical use. In such cases 
it has become generally admitted that the real inventor is not the 
person who suggests the idea of the invention, but be who first 
works it out into a practicable process, and so makes it of practical 
and commercial value. This was accomplished by Mr. Roberts, 
who, working out the idea after his own independent methods, 
succeeded in making the first self-acting mule that would really act 
as such ; and he is, therefore, fairly entided to be regarded as its 
inventor. 

By means of this beautiful contrivance, spindle-carriages, bearing 
hundreds of spindles, run themselves out aud in by means of 
automatic machinery, at the proper speed, without a hand touching 
them ; the only labour required being that of a few boys and girls to 
watch them, and mend the broken threads when the carriage 
recedes from the roller beam, and to stop it when the cop is com- 
pletely formed, as is indicated by the bell of the counter attached to 
the working gear. Mr. Baines describes the self-acting mule while 
at work as “ drawing out, twisting, and winding up many thousand 
threads, with unfailing precision and indefatigable patience and 
strength—a scene as magical to the eye which is not familiarised 
with it, as the effects have been marvellous in augmenting the 
wealth and population of the country.”* 

Mr. Roberts's great success with the self-acting mule led to his 
being ofteu appealed to for help in the mechanics of manufacturing. 
In 1826, the year after his patent was taken out, he was sent for to 
Mulhouse, in Alsace, to desigu and arrange the machine establish- 
ment of André Koechlin and Co. ; and in that and the two subse- 
quent years he fairly set the works a-going, instructing the 
workmen in the manufacture of spinning machinery, and thus 
contributing largely to the success of the French cotton manufacture. 
In 1832 he patented his invention of the Radial Arm for “ winding 
on” in the self-acting mule, now in general use; and in future years 
he took out sun patents for roving, slubbing, spinning, and 
doubling cotton and other fibrous materials; and for weaving, beet- 
ling, and mangling fabrics of various sorts. 

A considerable branch of business carried on by the firm of 
Sharp, Roberts, and Co, was the manufacture of iron billiard tables, 
which were constructed with almost perfect truth by means of Mr. 
Roberts’s planing machine, and became a large article of export. 
But a much more important and remunerative department was the 
manufacture of locomotives, which was begun by the tirm shortly 
after the opening of the Liverpool and Geeckaster Railway had 
marked this as one of the chief branches of future mechanical 
engineering. Mr. Roberts adroitly seized the opportunity presented 
by this new field of invention moe | enterprise, and devoted himself 
for a time to the careful study of the locomotive and its powers. As 
early as the year 1829 we tind him presenting to the Manchester 
Mechanics’ Institute a machine exhibiting the nature of friction 
upon railroads, in solution of the problem then under discussion in 
the scientific journals. In the following year he patented an arrange- 
ment for communicating power to both driving wheels of the luco- 
motive, at all times in the exact proportions required when turning 
to the right or left—an arrangement which has since been adopted 
in many road locomotives and agricultural engines. In the same 
patent will be found embodied bis invention of the steam brake, 
which was also a favourite idea of George Stephenson, since elabo- 
rated by Mr. MacConnell, of the London and North-Western 
Railway. In 1834, Sharp, Roberts, and Co. began the manufacture 
of locomotives on a large scale; and the compactness of their engines, 
the excellence of their workmanship, and the numerous original 
improvements introduced in them, speedily secured for the engines 
of the Atlas firm # high reputation and a very large demand. Among 
Mr. Roberts’s improvementsmay be mentioned his method of manu- 
facturing the crank axle, of welding the rim and tyres of the wheels, 
and his arrangement and form of the wrought iron framing and 
axle-guards, His system of templetsand gauges, by means of which 
every part of an engine or tender corresponded with that of every 
other engine or tender of the same class, Was as great an improve- 
ment as Maudslay’s system of uniformity of parts in other descrip- 
tions of machinery. 

In connection with the subject of railways, we may allude in 
passing to Mr. Roberts’s invention of the Jacquard punching machine 
—a self-acting tool of great power, used for punching any required 
number of holes, of any pitch and to any pattern, with mathematical 
accuracy, in bridge or boiler plates. The origin of this invention 
was somewhat similar to that of the self-acting mule. ‘I'he con- 
tractors for the Conway Tubular Bridge, while under construction, 
in 1848, were greatly hampered by combinations amongst the work- 
men, and they despaired of being able to finish the girders within 
the time specified in the contract. The punching of the iron plates 
by hand was a tedious and expensive, as well as an inaccurate, pro- 
cess; and the work was proceeding so slowly that the contractors 
found it absolutely necessary to adopt some new method of punch- 
ing if they were to finish the workin time. In their emergency they 
appealed to Mr. Roberts, and end red to p de him to take 
the matter up. He at length consented to do so, and evolved the 


* Edward Baines, Esq., M.P., ‘‘ History of the Cotton Manufacture,” 212, 








machine in question during his evening's leisure—for the most part 
while quietly sipping his tea) The machine was produ the 
contractors were enabled to proceed with the punching of the 
plates independent of the refractory men, and the work was executed 
with a despatch, accuracy, and excellence that would not otherwise 
have been possible. Only a few years since Mr. Roberts added a 
useful companion to the Jacquard punching machine, in his com- 
bined self-acting machine for shearing iron and punching both webs 
of angle or T-iron simultaneously to any required pitch; though 
this machine, like others which have proceeded from his fertile 
brain, is ahead even of this fast-manufacturing age, and has not yet 
come into general use, but is certain to do so before many years have 
elapsed. 

These inventions were surely enough for one man to have 
accomplished ; but we have not yet done. The mere enumeration 
of his other inventions would occupy several pages. Weshall merely 
allude to a few of them. One was his turret clock, for which he 
obtained the medal at the Great Exhibition of 1851. Another was 
his prize electro-magnet of 1845. When this subject was first men- 
tioned to him, he said he did not know anything of the theory or 
practice of electro-magnetism, but he would try and find out. The 
result of his trying was that he won the prize for the most powerful 
electro-magnet: one is placed in the museum at Peel Park, Man- 
chester, and another with the Scottish Society of Arts, Edinburgh. 
In 1846 he perfected an American invention for making cigars by 
machinery; enabling a boy, working one of his cigar engines, to 
make as many as 5,000 in aday. In ]852 he patented improvements 
in the construction, propelling, and equipment of steamships, which 
have, we believe, been adopted to a certain extent by the Admiralty ; 
and a few years later, in 1855, we find him presenting the Secretary 
of War with plans of elongated rifle projectiles, to be used in 
smooth-bore ordnance, with a view to utilise the old pattern gun. 
His head, like many inventors of the time, being full of the 
mechanics of war, he went so far as to wait upon Louis Napoleon, 
and laid before him a plan by which Sebastopol was to be blown 
down. In short, upon whatever subject he turned his mind, he left 
the impress of his inventive faculty. If it was imperfect, he 
improved it; if incapable of improvement, and impracticable, he 
invented something entirely new, superseding it altogether. But 
with all his inventive genius, in the exercise of which Mr. Roberts 
has so largely added to the productive power of the country, we 
regret to say that he is not gifted with the commercial faculty, He 
has helped others in their difficulties, but forgotten himself. Many 
have profited by his inventions without even acknowledging the 
obligations which they owed to him. They have used his brains and 
copied his tools, and the “sucked orange” is all but forgotten. 
There may have been a want of worldly wisdom on his but it is 
lamentable to think that one of the most prolific and useful inventors 
of his time should in his old age be left to fight with poverty. 


Iron Surpsvitpine.—About 240 iron ships and steamers, amount- 
ing to 240,000 tons, have, within the last twelve months, been built 
under the supervision the surveyors for the Underwriters’ Registry 
for lron Ships, of which the headquarters are in Liverpool. In 
most of these vessels Liverpool shipowners are interested. Wooden 
ships are now becoming obsulete.—Live Albion. 

CoLouren Puorocrarus.—We lately mentioned a dispute which 
had arisen between a M. Ricco, of Modena, and Colonel Baratti, 
director of the Camera Oscura, a photogva,.... journal published at 
Milan, about priority of invention, both claiming to have found a 
method of producing photographs in the natural colours of the 
originals. We now find, from a number of the Camera Oscura, that 
the invention is far from being so important as was at first sup- 
posed ; still it is worth describing as a decided improvement. 
Suppose it be required to colour the photograph of a man in a black 
coat, whose hair and beard are fair, aud whose figure is projected 
ou a white foreground, slightly shaded off. The process of the 
inventors is as follows:—'The photograph taken by daylight lies 
in a basin full of water; it is dark, and the subsequent operations 
are performed by candle-light. ‘I'wo solutions are at hand, one, A, 
consisting of 1 gramme ot chloride of gold and 10 of acetate of 
soda dissolved in 1,000 grammes of water; the other, B, consisting 
of 20 grammes of hyposulphate cf soda, dissolved in 100 grammes 
of water. There are, besides, two more basins with water and a 
quire of blotting paper. The photograph is taken out of the water, 
and put between the leaves of blotting paper; it is then laid flat on 
@ pane of glass, and the whole surface, except the face and hands, 
receives, with a water colour brush, a coating of solution A. By 
this means the parts subjected to the action of the gold soon 
change their tints into black. The photograph is then put into 
clean water again, and left there for a few minutes, during which 
the operator prepares a second photograph, if required. ‘The former 
one being taken out is put into solution B, where it stays fora 
few minutes, and is then washed and rinsed as usual. Now, as 
the time of immersion will influence the depth of colour, by suc- 
cessive immersions an orange-coloured cravat will be obtained 
in one minute, a coffee-culoured great-coat in five, violet- 
coloured trousers in ten, and a black coat in thirty minutes, 
while the hyposulhate of soda, or solution B, gives colour to the 
flesh and hair. Hence, certain colours, though not quite the natural 
ones, may be obtained, which is a decided step in advance.—Gatig- 
nani. 

Tur Wetsn Coat anv Iron Trapes.—The Newport correspon- 
dent of the Colliery Guardian states there is a project on foot to con- 
struct a low water pier at the mouth of the Usk, with a railway 
ruuning down the side of the river from the river wharves. This 
will give « largely increased wharf accommodation, which is highly 
desirable to the prosperity of Newport ; and the project, if carried 
out, will also enable the trade with Bristol and other channel ports 
to be carried on with greater facility than at present. The steam 
coal merchants are doing an average business. has been 
reached at the new Bedwas pit of the Machen Company, and the 
colliery promises to be a great success to the erterprising proprie- 
tors. The iron works continue well employed, and more fends are 
wauted at two or three of the works. Makers have many orders on 
the books, and prices are firmly sustained. ‘I'he puddlers have com- 
menced working at the rise, which at nearly all the works is 10 per 
cent. The other workmen have also received an advance of from 
5 to 7} percent. At Cardiff severe storms have almost stopped the 
shipping trade, and this has been a slight relief to the steam coal 
merchants, the press of orders being at present considerably less than 
it was this day week. ‘The house coal trade is still in an un- 
satisfactory state, and many of the collieries are not on full time. 
A great meeting of the colliers has been held in reference to the 
wages question, and it was unanimously resolved that a deputation 
should wait on each of the masters in order to apply for an advance 
of 10 per cent. 1t was also determined to form a union on the same 
plan as adopted in Staffordshire and the north of England. As re- 
gards the application for an advance of —— cent., the steam coal 
colliery proprietors have already practically agreed to grant the 
same, and that before the meeting of the men. The house coal men 
have not received any promise of a rise, and unless the trade mate- 
rially improves it is doubtful whether the masters can advance their 
wages. ‘Ihe activity which has of late been manifested in the iron 
trade continues, and abuudaut employment is found at the Aberdare 
and Merthyr works. ‘I'he advance in wages, which was expected to 
be 10 per cent. at the least, is only 5 per cent. at several works, and 
this has given rise to a considerable degree of dissatisfaction on the 
part of the men. At Swansea, although no very extensive orders 
either for bars or rails have been received during the past week or 
ten days, trade generally is active and prices are firmly maintained. 
There is still a very large demand for the steam coal of the Aberdare 
district ; in fact, the colliery proprietors are unable to keep pace with 
the demands made upon them, and there is a report current that the 
men positively refuse to work underground more than eight hours 
a day, and that no money consideration will induce them to help 
their employers to meet the present un pted demand. There 
is not such activity in the house coal trade, but still the collieries are 
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INSTITUTION OF CIVIL ENGINEERS. 
November 10, 1863. 
Joun Hawxsuaw, Esq., President, in the Chair. 


Tue paper read was “ Description of Lighthouses lately erected in 
the Red Sea,” by Mr. W. Parkes, M. Inst. C.E. 

Having been instructed by the Board of Trade to make the neces- 
sary preliminary: surveys for establishing lights to facilitate the 
navigation of the northern portion of the Red Sea, theauthor recom- 
mended three sites, Ist, Zafarana Point on the Egyptian shore, fifty 
miles from Suez; 2nd, the Ushruffee Reef, on the western side of the 
navigable channel of the Straits of Jubal, 150 miles from Suez ; and 
3rd, the Deedalus Reef in the centre of the Red Sea, 350 miles from 
Suez, and 180 miles from the entrance of the Gulf of Suez. These 
sites having been approved by the Egyptian Government, by the 
Board of Trade, and by the directors of the Peninsular and Oriental 
Steam Packet Company, the immediateexecution of the works was 
authorised, upon designs submitted by the author. 

Zafarana Point being on the mainland, it was considered most 
advantageous to construct a tower and lightkeepers’ dwellings of 
rubble stone, and to employ native labour entirely, under the 
direction of H, E. Linant Bey, the chief engineer of the Public 
Works department of the Egyptian Government. The design 
presented no feature calling for special remark, and the works had 
been carried on in a very satisfactory manner. The light was a 
fixed dioptric of the first order, visible over five-eighths of a circle, 
at a distance of fourteen miles. It was first exhibited on the Ist 
January, 1862, 

The main features of the other sites were then described. The 
Ushruffee was a coral reef, of which the sides sloped irregularly 
from the level of a few inches under low water to a depth of from 
eight to ten fathoms, no part being above the water, and there 
being very little sand, even in the cavities of the coral. The 
Deedalus ‘Thee was a submerged island, with a flat top of an oval 
form, 1,200 yards in length and 450 yards in breadth, the sides 
being generally vertical, or in some places even overhanging. The 
actual surface of the coral was about 6in. under low water; but 
there wasa small shifting bank of sand near the south-east end 
which was dry at low wate:, and sometimes also to a small extent 
at high water. The range o tide was about 2ft. at springs. 

The peculiar conditions which had to be considered in designing 
the proposed constructions were—first, the force of the sea would be 
completely broken at some distance within the edge of the reef; 
secondly, the structures would have to be built upou the surface of 
the reef, and not be sunk into it, as no additional security could thus 
be obtained, while the advan age of the natural platform would be 
lost; thirdly, in the absenc: of any definite experience as to the 
actual weight which the reefs would bear without being crashed, it 
was desirable to keep the weight per superficial foot of foundation 
as low as possible ; fourthly, the buildings bad to be designed so as 
to mitigate the intense summer heat; aud fifthly, in the case of the 
Doedalus, as the materials would have to be brought from Suez, and 
as there was no anchorage, it was y that a st should 
be employed capable of keeping close to the reef in any wind, and 
of providing quarters for the workmen and storage room for the 
materials, until a proper depot and habitation could be formed on 





\ the reef itself. These requirements rendered it essential that the 


materials should be small in bulk, that the several parts should be 
light and easily handled, and that the mode of putting them together 
should be as simple as possible. 

It appeared to the author that these conditions would be best 
attained by adopting a structure of wrought iron supported on teak 
= resting on, and the feet bedded in, a layer of concrete, so as to 

istribute the weight, the surface of the concrete being a little above 
the level of high water; and that, by filling in the wrought iron 
framework with strong corrugated iron, to as to form a series of 
rooms one above the other, as a central column, with verandahs or 
galleries around each room, likewise partially inclosed, a poition, at 
least, of the sun’s rays would be prevented from falling on the walls 
of the rooms, while there would be a free admission of air. 

As the Doodalus light had only to guard against the dangers of 
the reef on which it was placed, it was not necessary that that 
structure should exceed the limited beight that would allow of four 
tiers of rooms, and of accommodation for the lighting arrangements. 
These together brought the light to au elevation of 62ft. above the 
mean lvvel of the sea. As the Ushruffee light had to lead vessels 
past dangers twelve or fourteen miles distant, a more powerful light, 
at a greater elevation, was required. The height fixed upon was 
125ft. above the mean level of the sea. ‘The framework was of the 
same description in both cases, but in the latter case there were 
eleven tiers, whereas in the Deedalus there were only four tiers. 
Details were then given of the Ushruffee structure, as being the 
larger of the two. It was stated that this structure was supported 
upon eighteen piles, each 18ft. long aud 18in. diameter, arranged in 
two concentric circles. The inuer circle consisted of six piles, and 
was 15ft. diameter, while the outer circle was formed of six pairs of 
piles (the piles of each pair being 6ft. apart), 37ft. diameter at the 
top, and the feet spread outwards at a batter of Lin 12. The feet of 
the piles rested upon the natural surface, and there were shoulders 
on each side of the piles resting on sleepers of teak, bedded on the 
concrete 2ft. to 3ft. above the surface of the coral. The heads of 
the piles passed through circular wrought iron collars, to which 
they were accurately fitted, and any loosening by the strinkage of 
the timber was provided for by fitting a number of wedges of green- 
heart timber into corresponding grooves in the pile heads, in which 
they could be driven down when slack. A direct bearing surface 
was also given by iron screws 2in. diameter, wLich passed through 
each collar, and entered 2in. into the wood. ‘he collars had pro- 
jecting arms, to which the bottom framing was rivetted. ‘he 
superstructure consisted of a repetition of three main parts, which 
might be called respectively standards, cills, and radiators. In each 
tier there were twenty-four standards, arranged in two concentric 
circles, and these were connected at the top and bottom by cills, thus 
forming two twelve-sided polygons, the corresponding angles of 
which were counected by the radiators, With the exception of a 
few parts near the bottom, no separate piece exceeded 4 cwt. in 
weight. The floors of the rooms were composed of cast iron plates 
covered with concrete, aad from the lowest floor there was sus- 
pended a hemispherical water tank, capable of holding 1,500 gallons. 
The floors of the galleries were formed of open cast iron gratings. 
The whole of the ironwork of the structure was erected on Messrs, 
Forrester and Co.'s premises, at Liverpool, with the view of attain- 
ing the accurate fitting of the parts, and of testing its strength. 
While at its full height, with the exception of the piles at the 
bottom and the lantern at the top, but with the joints merely bolted 
together, i¢ was exposed, in September and October, 1860, to two 
xules of wind of the registered force, respectively, of 20°5 lb. and 
24:3 1b. per square foot. There was no appearance of any straining 
of the joints, and a careful examiuation failed to discover any sway - 
ing movement at the top, though there was a sensible vibration. 
Siuce its erection on the reef it had been subjected to two severe 
gales, in June, 1862, and in January, 1563, with similar results; 
for, although the top of the building had vibrated, there were no 
symptoms of straining having occurred. 

The general principles of the construction of the Doodalus light- 
house were the same as those of tbe Ushruffee, with such modilica- 
tions as its smaller size demanded; thus there were only twelve, 
instead of eighteen piles, and the dimensions of the parts of the 
framework were the same as for the upper tiers of the Ushruffee, 
The building was stated to be very stiff, scarcely any vibration 
being perceptible under a stroug breeze. 

‘The lanteros were of the same construction for the three light- 
houses. ‘Those for the Ushruffee and the Zaiarana, being for first- 
order lights, were idevtical in every respect. That for the 
Deedalus, being for a second-order light, was of reduced size. In 
coustruction they were similar to those generally manufactured for 
the Trinity Corporation, but with special arrangements for 
mitigating the powerful effects of the sun. At the suggestion of 

Professor Faraday a wind-guard was substituted for the ordinary 
revolving vane and cowl, The lanterns and light apparatus were 








furnished by Messrs. Wilkins and Co., the optical portion having 
been manufactured by Messrs. Chance Brothers, whose improve- 
ments in lighthouse illumination deserved special notice. The Zafa- 
rana and the Deedalus were fixed lights, while the Ushruffee had a 
revolving light frame. 

The whole of the materials of the two iron lighthouses, and of the 
three lanterns and light apparatus, were, with some trifling exceptions, 
despatched from Liverpool within ten months from the date of the 
author receiving instructions to proceed to survey the sites, at a dis- 
tance of nearly 3,000 miles from Great Britain. 

As the structures were designed with a special view to the 
peculiar circumstances of the sites upon which they were to be 
erected, it was considered desirable to give some account of theopera- 
tion of erection. The Peninsular and Oriental Steam Packet 
Company granted, gratuitously, the services of the Union, a screw 
steamer of 300 tous and 60-horse power, the Egyptian Government 
paying for all wages, stores, and coal. The materials arrived at 
Alexandria on the 12th of November, 1860, but it was not until the 
20th of December followiug that they were all received at Suez, 
and placed on board the Union, which then sailed for the Ushruffee 
Reef. The expedition thus commenced was unfortunately uot 
successful. The causes of the failure were given at length in 
the paper, but it would be sufficient to state the results of 
the season’s labour, which lasted three months. The piles were 
erected on the reef, and their heads were connected by the bottom 
iron frame. The whole of the ironwork was landed, and laid out in 
order, upon one of the neighbouring islauds. ‘This was not 
originally intended, as the plan decided upon was to mvor 
the ship as near as possible to the reef during the progress of 
the works, and to land and sort the materials upon the concrete 
base of the lighthouse itself. After a full inquiry into the circum- 
stances which had led to this failure, the author was instructed to 
make arrangements for a new expedition, and he readily usseuted 
to the suggestion that he should remain ou the spot until the 
operations, as to which difficulty had been anticipated, were com- 
pleted. The permanent superintendence was entrusted to the late 
Mr. C. W. Scott (Assoc. Inst. C.E.), Captain W. Kirton being in 
command of the Union. As the materials had ,been landed on 
the Ushruffee Island it was determined to form a land establishment 
for the working party there, rather than to quarter the men on 
board. ‘This leit the steamer free to carry a working party to the 
Deedalus, without interfering with the operations on the Ushruffee. 
‘Lhe staff was re-organised, and the list of plant and of materials 
revised ; but owing to several causes the operations were not 
resumed on the Ushruffee until the 8th November, 1861. The 
tirst step was to form the shore establisument. ‘This occupied 
three weeks, owing to the want of skill of the native carpenters, 
in getting the huts ready for occupation. During this time, how- 
ever, some progress had been made at the lighthouse. The caisson 
of iron plates to enclose the concrete base had been set up, and 
about 200 tous of gravel had been placed upon the reef, where 1t was 
expused to a wash sufficient to remove some of the clayey particles. 
The process of depusiting the concrete was then coumenced, the 
plan adopted being to deposit it upon sheets of tarpaulin, which 
sunk with the weight and protected the soft material from the action 
of the water, uutil a mass of several tons was collected. When the 
whole space was covered in this way up to above low-water mark, 
the remainder was deposited, as the state of the tide allowed, until 
the whole height of 5ft. fiom the surface of tue coral was complete. 
The first half of the concrete was formed of six measures of gravel 
to one of Portland cement, mixed in the lighters moored alongside 
the caisson. ‘I'he second half was formed of lime, puzzuolano, and 
broken stone, in the manner usually practised in the country. ‘he 
latter was mixed dry at Suez, and was wetted on being deposited. 

When the success of the process of depositing the concrete was 
well assured, the author turned his attention to the Deedalus, which 
was reached on the 26th of December. A site for the lighthouse was 
chosen near a small sandbank of triturated coral, as it was determined 
to use the sand for the concrete, and as it was also convenient for 
bleaching boats, &c. The surface of this reef was very irregular, 
there being numerous hollow places, varying from lft. 6in. to 2ft. in 
depth. A four-legged shears was set up on the intended site, and a 
platform fixed upon it at the level of the underside of the pile collars. 
Upon this platiorm were bolted together the plates forming the 
polygon to complete the inner circle of piles. ‘Ihe six piles were 
then successively raised on end, and the collars were bolted to the 
polygon. When the six piles were fixed, the original stage was 
removed, and a new one was formed, to receive ina similar manner 
the outer polygon. This having been fixed in place, and the two 
polygons connected by the radiators, the outer piles were raised. 
The caisson plates were then set up, being first bolied together, and 
then partially rivetted. ‘'he whule of these operations occupied 
seven days and a quarter, the staff employed consisting of tour 
workmen, aud parties of from six to eight men from the crew. ‘Ihe 
lighter Ushruffee was then moored upon the reef, and the steamer 
proceeded to whence it returned with filty tons of coment and twenty 
Arab labourers, under a native foreman, ivr depositing the con- 
crete, and having a second lighter in tow. ‘The concrete here 
used consisted of three and a-half measures of coral sand to one 
measure of ceuent. ‘The first operation was to fill up the holes 
between the coral lumps with coal bags filled with concrete, so as to 
make an even surface to lay the tarpaulins upon. ‘the deposit was 
then carried on in the same manuer as at the Ushruffee. The 
quantity of cement, above alluded to, was only sufficient to complete 
three-fourths of the required height of the block. This occupied 
just eight days, and then the author returned to Ushruffee, and 
linding five tiers of that lighthouse erected and partly rivetted, he 
handed over the entire charge of both works to Mr. Scott, who 
shortly after proceeded, with a party of four mechanics, two 
rivelters, two labourers, and ten Arabs, in all, twenty, besides the 
crew, to the Deedalus. With these, iu twenty-six days, the work 
being carried ou only on twenty-one days, the whole framework 
was erected and rivetted together, two floors and the water tank 
were completed, and the lower room was enclosed. ‘l'wo mechanics 
and four seamen were then placed in the building, with provisions 
and water, to continue the work, and the Union, with, Mr. Scotti 
and the remainder of the working party, returned to Ushruffce. 
Thus, in thirty-seven working days, the main portion of the 
building, now 57ft. in height, was so far finished as to be babitable 
for a party sufficient to complete the remaining details. Had the 
ship been of larger burthen it was believed that these thirty-seven 
days might have been continuous, and that the whole would have 
been accomplished during an absence of about seven weeks from 
Suez. The author referred, in terms of the highest praise, to the 
manver in which what might be termed the nautical part of the 
undertaking had been carried out by Captain Kirton. Subse- 
quently, the materials for the lantern and the lighting apparatus 
were deposited iu the building, aud afterwards one leading mechanic, 
two labourers, and five seamen completed the work between 
November, 1862, and the Ist of February, 1863, when the light was 
exhibited. 

At the last mention of the Ushruffee the concrete base had been 
completed, and five out of eleven tiers of framing had beeu erected. 
During the absence of Mr. Scott aud his party at the Dcedaius, a 
European boat’s crew of six men was engaged in conveying the 
remainder of the materials to the reef, aud in sorting them there. 
Ou the return of the working party the erection was rapidly pro- 
ceeded with, in the face of much diificulty, from almost constant high 
northerly winds, The time actually taken in erecting the skeleton 
framework, 106{t. in height, was two months, and the rivetting was 
completed within three months. ‘The two succeeding months were 
occupied with the erection of the lantern and lightiug apparatus, and 
completing the details of the building, and on the Ist July, 1862, the 
light was first exhibvited. 

Iu connection with this undertaking the profession had to regret 
the loss of a very promising young member, Mr. C. W. Scott, who 
towards the close of the operations was attacked with symptoms, 
which developed the seed of a disease of long standing, under 
which he succumbed after an interval of five mouths. 

With regard to the cost,a mere statement ef the total amount 











expended upon the two lighthouses, £55,211 in all, would convey 
an erroneous impression, unless accompanied by an explanation, 
The cost of the whole as an engineering work, independently of 
the employment of the steamer, might be taken at £32,079, in- 
cluding all contingencies, supposing the reefs to have been within 
a boating distance, say one mile and a half, and half a mile from 
Suez. If the steamer had been equipped at Suez, and had been 
continuously employed, then, on this supposition, the cost might 
have been £42,082. The remaining expenditure, £13,029, was 
entirely exceptional, arising mainly from the steamer being equipped 
at Bombay. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS, 

Tue ordinary monthly meeting of the above society took place on 
Saturday, the 6th inst., at 35, St. Swithin’s-lane, City. In the ab- 
sence of the president, Mr. Newton—who, it was announced. was 
suffering from the effects of a rather serious accident—Mr. John Ives 
filled the chair, the vice-chair being occupied by Mr. Sanford, 
After the approval of the minutes of the preceding meeting, and the 
election and nomination of several new members, Mr. Oubridge pro- 
ceeded to read a paper on “ A Method of Casting Guns Hollow, and 
Cooling them from the Inside by a Current of Air.” 

The reader remarked that the subject which he proposed to con- 
sider that evening was one upon which much had been aiready said 
aud written. He believed, nevertheless, that it was not exhausted ; 
for it was a fact that, as yet, no heavy gun bad been produced which 
auswered all requirements. Brass guns had had their day, cast iron 
guns had been long used, were at one period almost totally cou- 
demned, but were now cropping up again, and much might be 
adduced in their favour. Wrought iron, in multifarious forms, had 
been employed in the manufacture of guns, each form having 
peculiar advantages; but the results, on the whole, were uot satis- 
factory. Steel had also been introduced for the purpose; but in 
spite of its great cohesive strength, it had been found impossible 
hitherto to make from it good, sound, and serviceable guns of large 
calibre. Many practical difficulties stood in the way of its employ- 
ment in this direction, although certainly some very successful 
efforts had been made to construct light aud small pieces of ordnance 
of that material. Compound guns, composed of cast and wrought 
irou—the one encasing the other—had also been tried, with 
variable and uncertain ¢ffects; but as yet no absolute rule had 
been deduced for the guidance of those whose duty it was 
to manufacture heavy guus. Time, and the expenditure of 
much more of the public money, might effect this vast desi- 
deratum; but it had not yet been achieved; and it was, 
therefore, the duty of practical and scientific men to endeavour 
to solve the problem “how best to manufacture heavy guus?” He 
(Mr. Oubridge) intended to contribute a few items to the mass of 
existing information on the subject, and he might state that such 
knowledge as he had to impart had been gaimed from his own 
experience and experiments in the iron foundry. It was required in 
the production of large pieces of orduance that tlie material used 
should be made to offer the fullest possible resistance to the bursting 
strain to which it would eventually be exposed, and that thecohesive 
strength of that material should be completely maiutained. Ver- 
haps, before advancing his own views, he might be permitted torefer 
to the method of castiug heavy guns, which had been largely practised 
during the unhappy contest which still ragedin America. Tho name 
of Dablgren would no doubt be familiar to his hearers in connection 
with the American civil war, and the guus which were kuown as 
“ Dahlgreus” possessed some distinguishing features. They were 
cast hollow, the theory of their invention being that it was desirable 
“to reduce the neutral axis of his gun as nearly as possible to the 
centre of the thickuess of the metal of which it was tormed.” This 
would be clearly seen to be the case from the diagram produced. If, 
on the coutrary, the gun were cast solid, the colesive power of the 
metal would be diminished as it approached the ceutre of the gun, 
By casting the gua hollow, this deteriorating process would be 
lessened by the pressure of the core in the would. Dahlgren had 
evidently well considered the laws of cohesion and disiutegration 
which governed these results. He had also adcpted the plan of 
assisting the cooling and contracting by pouring a stream of cold 
air through a tube of iron inserted in the core barrel. In this he was 
perfectly right, for it ought to be understood that if the cooling 
process operated entirely trom the outer portion of the casting it 
was, to use @ familiar illustration, like casting an iron ring upon a 
maudril—an operatioa which they all knew would be a senseless 
proceeding. ‘I'his plan had, however, been persistently followed 
uutil the Armstropg gun Was introduced. He (Mr. Oubridge) had, 
several years before, submitted to the select committee of the Buard 
of Ordnance a scheme for casting heavy guns holluw, but the reply 
of tbat body was, as usual in suck cases, unsatisfactory. At the same 
period au American gentleman made some attempts to accomplish, 
lu this couniry, the same thing, but without success. For his pur- 
pose six cupolas were erected near to the Charlton Pier, ou this side 
of the towuof Woolwich, and the experiments there conducted were 
of a costly character. The theory was not the less a true one— 
the defect lay in its imperfect realisation. 

There was uo doubt in his own mind that homogeneity would be 
obtained to a far higher degree in large iron castings if they were 
made hollow in place of beiugsolid. He had had an opportunity a few 
mouths back, indeed, of practically demonstrating the fact. A large 
hydraulic cylinder, requiring seventeen tous of metal to cast it, had to 
be produced. 1t wasto nave a very small hole through the botiom end, 
where the iron would be !5in. thick. He saw that the intense heat 
would inevitably melt the core barrel long before the metal com- 
posiug the cylinder ceased to be fluid. He therefore assumed it to 
be a luvouravle opportunity for putting to the test his cherished 
theory. The casung was to be produced in the foundry of the 
Messrs. Simpson, at Vimlico, and Mr. ‘thompson, the manager for 
that firm, giving his cousent, he determined co cool the core by means 
of an internal current of cvid air. The plan of operation was very 
simple. A perforated tube was ivserted in the core barrel, aud them 
communicated, by means of a pipe and valve, with the blast. As 
soun as the mould was filled with metal the valve was opened, aud 
the cold air forced into the tube found an outlet through the 
perforations whence it impinged upon the barrel. ‘This latter was 
also perforated so as to allow of the escape of gases from the interior 
of the core. The result was a complete success, aud the 
cylinder was as sound aud homogeneous as could be desired. 
The cooling process had thus gone on from the centre, instead 
of the exterior of the casting. When he had considered that the 
operation had lasted sutliciently long to prevent the metal 
remaining in @ fluid state, Le caused tue blast valve to be siiut, aud 
iu half au hour the core barrel was tound to have melted iu one 
piace, leaving an aperture 3in. in diameter. ‘I'he blast was then 
again turned ou, aud in less than ten minutes the barrel became 
biack. By this method, which, as he had said, was of the most easy 
application, it was possible to reduce the temperature of the in.erior 
ol a casting tu almost any extent, aud in a very short space ol Lime, 
He desireu to throw his mite into the treasury of human knowledge. 
lt was for others to put it out, if they chose, to interest. Perhaps 
those who might be called upon to produce heavy castings, whether 
for the purposes of war, or in fulfilment of the more hallowed 
behests af peace, might be induced to take up the hints which he 
had that night ventured to give. It was to be hoped that the prac- 
tical founders of England, especially, would be permitted to exercise 
their own judgment as to the seiection of the various Irous best 
suited for particular castings, and thatin the manner of producing 
those castiugs they would not be hampered by mere thevrising of 
“paper engineers,” of whom too many had crept into the noble 
prolession ot which he was au humble member. He had a reverence 
for art and scieuce, and for its practical exemplars, but not even 
ordiuary respect for tose who pretended to be its disciples, but —— 
nothing more than pretenders. Mr. Oubridge’s paper was listene 
to with attention, aud was well illustrated by diagrams. Ou its 
conclusion a discussion ensued, and this was fullowed by a vote of 
thanks, At 11 p.m, the members separated. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members was held on Thursday, the 
5th inst., at the house of the Justitution, Newhall-street, Birming- 
ham, Sampson Lloyd, Esq, in the chair. 

‘The Secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, a large number of new members were elected : 
aud the officers of the Institution were nominated by the meeting 
for the next annual election. 

The first paper read was a “ Description of the Cornish Pumping 
Engine, with Wrought Iron Beam, and the Pit Work, at Clay Cross 
Colliery,” by Mr. William Howe, of Clay Cross. The engine is 
one of large size, erected for the drainage of the entire colliery at a 
single central pumping station, in place of a number of smaller pumps 
previously situated in different portions of the colliery, and most of 
them worked by the winding engiies. The new engine is made 
powerful enough to allow of considerable future extension of the 
workings, having a cylinder of 84in. diameter, and 10ft. stroke. 
The beam was constructed of wrought iron, instead of cast iron, in 
consequence of the fatal accident at the Hartley Colliery by the 
breakage of the cast iron engine beam; it is composed of two large 
wrought iron slabs, each rolled solid in one piece, 36ft. long, 7ft. 
deep in the centre, and 2in. thick throughout, the two slabs being 
securely braced together by strong cast iron distance-pieces bolted 
between them, and a wrought iron plate connecting them at the 
bottom in the centre portion, which render the beam thoroughly 
stiff laterally. The main centre gudgeon is fitted through a strong 
cast iron centre piece, which has a turned boss at each end, fitted 
into bored holes in the wrought iron slabs ; and large cast iron 
washer plates are fixed to the beam slabs and bored through for the 
bearings of the other gudgeons, which are keyed in them: the ev- 
tiie beam weighs 32 tous. The pit work consists of a lift pump at 
the buttom of the shaft, which is 418ft. deep, and two plunger pumps 
in the upper portion, all 18in. diameter and worked by the main 
spears, Which are of very strong construction, secured at the joints 
with wrought iron straps fixed by turned bolts through bored holes. 
he quantity of water to be raised by the pumps fluctuates greatly 
at different seasons, and at the present time aslow speed of working 
the eugine is suflicieut to keep the colliery clear of water. 

The next paper was “ On the Processes aud Mechanical Appli- 
ances in the Manufacture of Polished Sheet Glass, by Mr. Richard 
Pilkington, juu., of St. Helen’s. The manufacture consists of 
three processes, melting and blowing, flattening, and _polish- 
wwg- In the melting furnace a portion of the melted glass is col- 
lected on the end of the blow pipe, and blown outinto a globe, which 
is elongated by swinging into the form of a long cylinder. In the 
next process this cylinder is cut open down one side, flattened out 
into w sheet of glass by exposure to heat iu the flattening kiln, 
and then annealed by gradual cooling. 
undergo a preliminary process of smoothing, two sheets of glass 
being worked one upon the other by hand, with emery and water 
between ; and as their surfaces become obscured, finer and finer 
emery is used, until they are smoothed free trom all defects. The 
polisuing is dune by machinery, by a number of heavy rubbers sup- 
plied with red oxide of iron, working trausversely ba kwards 
and forwards across the sheet of glass, which is made to travel 
Jungitudivally trom end to end beneath them. When the sheet has 
been polished on one side it is turned over on the machine, and the 
other side polished in the same manner. The emery used in the 
smoothing process is sorted into the different degrees of fineness by 
a simple apparatus coasisting of a series of vessels of different sizes, 
arranged m succession according to size, through which a current of 
water is made to pass, flowing through each with a velocity in- 
versely proportioned to the size of the vessel. The emery to be 
sorted is fed into the stream of water entering the first or smallest 
vessel, in which the current is most rapid, and only the largest and 
heaviest grains of emery therefore are deposited in this vessel, the 
finer portions being carried along by the force of the current, and 
deposited similarly i= the second and succeeding vessels, according 
to their degrees of fineness. A series of specimens was exhibited 
of the glass from the several stages of the manufacture, and also of 
the emery and other materials employed in the different processes. 

The meeting then terminated. 





PREVENTION OF DECAY AND OXIDATION IN 
SHIPS. 

As the prevention of decay in the timbers of wooden-built ships 
and the fouling aud oxidation of the plates of iron ships, have 
received considerable attention from the Admiralty and merchant 
slilpowwers, the following resumé of al! the specilications at the 
Patent-otlice bearing on this subject is given :— 

Dipping timber im boiled oil is a very aucient practice, and it 
would be difficult to trace its origin. In 1739 Alexander Emerton 
took out the first recorded patent for preserving wood from decay. 
Ife prepared the planks or boards with boiling oil in the then old 
way, aud afterwards coated them with compounded poisons, pow- 
dered glass, and sand, cemented with painting colours and oils, laid 
on as paint. The next patent, which was fur preserving copper, or 
plates of which copper is a basis, was granted in 1790, to Collins 
aud Wyatt. They covered the plates with lead or tin, In the early 
part of the present century, several chemists recommended decoctions, 
in the form of vegetable poisons, for sa'uratiug timber, and thus 
destroying all animal life in the green wood, Noneof these poisonous 
solutions seem to have succeeded, for, had they been found eftica- 
cious, their application would have been continued. There was 
then an interval, during which the stoppage of decay seems to have 
been abandoned, and dry rot allowed to take its course. In 1822 
John Oxford secured a patent whereby he undertook to prevent oxi- 
dation or decay in iron or wood, by preparing tar in such a manner 
us to stop the evaporation of the oil contained therein, saturating it 
also with chlorine gas. This purified oil is then mixed with 
100 parts of white lead—or of the red oxide — 25 parts of 
carbonate of lime, and 25 parts of purified coal tar added to the 
oil of tar. These ingredients are then applied as a paint. In the first 
days of iron in shipbuilding, rust was found to be a drawback 
to its general introduction. Scientific men saw the disadvan- 
tage, and sought to remedy the defect. Galvanic action, it was 
cousidered, would set all right, and the earliest pateut in this direc- 
tion was taken out by G. G. Bompuass, in 1830. He sought to 
preserve metals from corrosion by an electiic or galvanic process. 
For copper to be protected in sea-water he attaches an alloy of 9 to 
10 parts of zinc with 100 parts of copper. In protecting iron he 
employed an alloy of tin, consisting of from 10 to 150 parts of tin 
combined with lof zine. Following in the footsteps of Mr. Bompass 
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in the same year, Mr. Johu Revere patented an inveution for fixing | 


zine protectors to the brace or stud of chain cables, aud other iron 
surfaces exposed to the action of salt water. ‘hese galvanic zine 
protectors were rivetted or soldered on according to requirement. 
it is known that one of the most distinguished of our electricians is 
in favour of inserting strips of zinc in the plates of ships; but if 
this principle proved correct in practice, it would long since have 
leon universally adopted. Zinc plays an important part in patents 
tor the prevention of oxidation. 
tection fora plan of coating copper tubes of boilers with a prepura- 
tion consisting of two-thirds of zine with one-third of copper ; but 
he had been preceded in 1832 by Captain H. W. Craufurd, R.N., who 
proposed to preserve copper and iron from oxidation by coating 
with zine paint in a fused state. Over this he laid a second covering 
of pure tin, or tin alloyed with lead. Captain Craufurd explains in 
detail his method of compounding the ingredieuts. In 1838, Le 
Cowte de loutaiuemoreau, considering Capiain Craufurd’s mode of 
fixing or sdaptivg the zinc to this purpose as erroneous, applied for 
4 patent of a more comprehensive description, for applying the zine 
coating to metals. Again, in 1839, Mr. Thomas Dowling patented 
What he terms a conservative bath, applied to metals afier grinding. 
He describes the machinery by which he effects this, the chief of 
which is a zinc wheel and galvanic vapour furnace. 


| the water, and vever decom 


a0 . solved in spirits of wine, with the addition of castur-oil. 
In 1837, Jacob Perkins got pro- | P 4 ; ail ue BM 


In 1840, Mr J. R. Neilson came forward, with his in- 
vention for the application of a coating of copper, or copper 
alloyed with zine or tin, or both, to the surface of iron. is was 
done by covering the mould to be cast with the material. In malle- 
able iron, dried borax or flux is spread over the iron, which is then 
prepared with alloy heated to a temperature sufficient to melt copper, 
and, in its heated state, plunged into cold water t» detach the scale 
of oxide. Mr. Arthur Wall, likewise in 1840, mixed 20 Ib. of 
the strongest muriatic acid, diluted with three gallons of water, then 
added 12]b, of steel or wrought iron filings. Ths filings were 
heated to redness before mixture. ‘The whole was then subjected to 
heating in a pan, &c., and the composition was then applied to pre- 
vent corrosion. In 1841 Mr. W. E. Newton employed silicates of 
potash, or soda, for making a plaster or coating to prevent iron 
from becoming rusty. After him came Professor R. Mallet, engineer, 
of Dublin, whose varied processes are of the most complex character. 
Finding that iron covered with zinc, when immersed in sea water, 
and certain fresh waters, gathered to itself a coating of carbonate of 
lime, destructive to the protective power of the ziuc, and affording 
a surface for the attachment and growth of marine animals of the 
molluscous and testaceous classes, and aquatic plants, he applied 
chemical means to detach the scales of oxide from iron, and then 
plunged it into a preparing bath. After undergoing a series of pro- 
cesses, the metal is coated with an alloy or zoofagous paint, which 
paint is rendered poisonous by admixture of salts of metals, by means 
of which he sought to render the zinc effective as an anti-corrosive 
protector. In 1841, also, Mr. E. Morewoud endeavoured to preserve 
iron from oxidation or rust by tinning it, and then dipping the tin 
covering or surface in molten zinc. Moses Poole, in 1845, claimed 
to possess an invention whereby he rendered iron more hard 
and durable, and free from oxidation, by the use of ferro- 
cyanide of sodium, calcium, barium, or any other alkali, 
or alkaline earthy base; to used in a manner fully set 
forth in his specification. In 1846, Mr. Andrew Smith improved 
upon the plans for melting the zinc. He employed a bath of 
lead or tiv, or any composition or medium that melts at a 
lower degree of heat than zinc, by which means the heat from the 
fire of the furnace is taken up and transmitted to the receptacle con- 
taining the zine for melting. Baron Wetterstedt, in 1846, added the 
regulus of antimony to lead sheets, combined copper with antimony, 
made sheet metal by using lead and tin, and lastly, projected metals 
by paints thus prepared :—Ist. One part of regulus of antimony to 
three parts of copper, mixed, melted together, run out into water, 
and then heated gently. Two parts of oxide of copper are added, 
and moistened with naphtha. ‘The whole is then added to a com- 
position of tar and naphtha. 2nd. Another paint is compounded of 
30 Ib. of tar, 30 lb. of pitch, 20 1b. of dried soot, 4 Ib. of tallow from 
sperm oil, and naphtha added for consistency. 

Mr. C. H. Paris, in 1849, coated metals with glass or vitreous 
matter. The metal went through a cleansing process. Gum water 
is then applied, and over this the dry or powdered glass is shaken, 
and then fused by heat till a glass surface is formed. Mr, Paris 
claimed the application of carbonate of soda for applying glass in 
this manner. Mr. J. Macintosh, im 1852, made a paint from decom- 
posed india-rubber, in combination with oils or fatty matters, saponi- 
fied by metallic salts, with lime for thickening the liquid. For 
bottoms of ships he recommends the india-rubber, when in a fluid 
state, to be combined with metallic soap, thickened with lime and 
coloured by pigments. Messrs. Hughes and Firman, in 1852, 
manufactured lamp black from the vapour of coal tar, dead oil, dead 
oil salts, coal pitch, naphtha, linseed oil, and other materials. From 
the products a fuel is produced, and this residue has by another in- 
ventor been mixed with oils, ground, and made intoa paint. In 
1852, also, Mr. R. M. Glover took outa patent for a preparation of 
arsenite of lead aud arsenite of copper, ard the red and yel- 
low sulphurets of arsenic. The proportion of each were 
as follows:— Two parts, by weight, of arsenite of lead, one 
of realgar, one of orpiment, and one of arsenite of copper, In 
the same year, Mr. J. Murdoch invented a variety of driers for zinc 
when the white of zinc is employed instead of white lead, The 
protoxides are manganese, cobalt, iron, tin, and nickel; for acids, 
the benzoic, urobenzoic, and the boric. In 1852, Mr. Binks patented 
a substitute for linseed or drying oils, in the products derived from 
dissolving what are called jnsoluble soaps. A pigment is then 
g:ound in this solution, and the paint is ready for application. The 
pigment may be white lead, oxide of zinc, lamp black, or any other. 
J. C. Medeiros, it. 1853, proposed the use of mercury or quicksilver 
on iron plates for sheathing ships. ‘he salts of mercury are 
dissolved, then a bath is formed, aud the plates allowed to remain in 
the solution till their surface is equally and regularly amalgamated. 

Mr Newton, in 1854, made a paint from ground plumbago, pul- 
verised charcval, and the black soot formed by the burning of 
bituminous matter, along with ivory-black, for bone or lamp-black. 
Mr. Ryder also, in 1854, described a method for mixing gutta-percha 
with common resin, for tar, pitch, or asphaltum, dissolving them in 
impure benzole or coal naphtha, Mr. Newton took out a second 
patent, in 1854, for the production of a siccative black, brown, or 
grey pigment of colouring matter, by the admixture with the gas 
tar, or other organic substance to be carbonised for the purpose, of 
the oxides of potassium, barium, calcium, aluminium, or other 
alkaline or earthy bases for paints. r. F. Ransome, in 1854, 
patented a mixture, consisting of ground oxides and carbonates of 
lead or zinc, and carbonate or sulphate of barytes with soluble 
silica. Mr. J. Rogers, in 1855, to prevent oxidation, deoxidizes 
metallic ores by a revolving cylinder, fitted with helical or screw- 
formed divisions to receive the ores in a pulverised state, and then 
submits the same to the heat, and constant agitation by the revolu- 
tion of the cylinder. Mr. B. Rosenburg, in 1855, manufactured a 
paint as follows:—100 lbs. of triturated white lead, 2} gallons of 
copal varnish, 14 galion of spirits of turpentine, 14 gallous of linseed 
oil, and, for colouring, a small quantity of red lead. Before the 
metal is painted it is subjected to the fire for cleansing, and when 
cvol the preparation is appiied, then varnished with copal, and dried 
by a hot air process. Mr. J. E. Cook, in 1855, proposed a composition 
consisting of gum shellac, dissolved in methylated spirit or in wood 
spirit. Jn 1856, the patent of Messrs. Bancroft and White claims 
the manufacture of oils from petroleum, for preserving metals and 
ships’ sheathing, Mr. A. F. Mennons, in 1856, obtained, a patent 
for a von-couducting and inoxidable composition for metals, made 
thus :— 


Argillacious clays, containing acertain proportion of 


alumina hn. ee otek an oo 0b ee 100 parts 
Oily substances, and residues oe te oe oe oe 8 vy 
Oil eedimemt .. cc co co os ee ce « 5 wy 
Fat oe) Se. as Gh 00 oe ‘ee se ‘es Ge Se 2 » 
Animal charcoal .. .. .. «os «+ ee Py 2 
Mucilaginous substances, suchas glue,&c. .. ., .. 2 wy 
Wood sawdust, already employed in the purification of 

oils in the process of dyeimg .. «2 ee os ee ” 
Waste hair well beaten oe oo - & wf 


ben _ preceding materials a decoction of logwood and soot is then 
added. 

Mr. J. M‘Innes, in 1856, was granted a patent for coating metals 
with powdered emery stone wixed with a varnish of shellac dis- 
As emery 
contains eighty-seven per cent. of aluminium, Mr. M'Inucs consi- 
dered that this paint would be solid cnough to resist all action in 
Mr. ‘I. D. Atkinson, of Hull, in 
1856, invented a plan for coating and protecting metals from 


| oxidation, by depositing copper or brass upon surfaces of pre- 


pared iron, the deposit to be melted in conjunction with 
carbonic acid gas, the coating to be put on by a brush, or 
through the medium of galvanism. Depvsiting brass on iron 
is now being successfully carried out at Porismouth, by Mr. Wielan, 
on armour plates and other iron surfaces. Mr, A. Keid, minerologist, 
in 1856, describes in his specification what he deems a sure way of 
preventing oxidation. He places the iron in a properly constructed 
furnace, then covers the metal with sovt, or other matters possessing 
the like element; the temperature is then raised to red ur white heat, 


and continued Jor half an hour, or according tu the size of the iron ‘ 





operated upon. It is then suffered to cool, the surface is cleaned, 
and Mr. Reid asserts that a coat impervious to rust is formed. If 
this is verified by positive experiments, the cheapness and simplicity 
of the plan deserve to be widely known. Mr. Joseph Poleux, of New 
York, communicates in the same year a plan to overcome oxidation. 
He employs muriatic acid, nitric, or sulphine acid, of the ordinary 
degrees of concentration in commerce, without dilution, combined 
with the introduction of spelter into the cleansing process. In 1857 
Mr. G. Bedson patented a new process. He melts a quantity of pitch 
derived from mineral tar, and a proportion of tar oil, with caoutchouc 
tempered with tar oil and shell-lac, the substance to be solid and 
elastic when cold. Mr. C. F. L. Oudry claims depositing copper ou a 
preservative or intermediate coating instead of on the metal. He 
deposits copper in a pure state to any thickness on all metals. Mr. 
C. Iles, in 1857, described a means of applying earthy cements to 
metals, In 1858, Mr. J. Coutts received a patent for applying the 
following pigment by heated air :— 


Carbonate of baryta .. .. —_— . ° o oc “0 
Litharge i ae 0k ae. oh ORE! See G8 “065 
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Perhaps the most novel introduction is that patented here by 
Messrs. Bouchard and Clavel, the Paris bankers, ia 1858. On the 
estate of Gruerie, in Charney, Department of Yonne, France, is 
found an earth of the ochre description, called “ Burgundy Red.” 
This earth contains most valuable properties, and is said to be an ex- 
ceedingly good preservative against rust. 1t is used as acement and 
paint by admixture with the following :— 


Burgundy red .. o oe 00 0s oe ee 66 parts 

Greaseand of] ..2 22 oc se oe os es eo co iw 

Dt. be Ov 60:06. oo =¢. 00 «2 ws oo 0 BB @ 

Unburnt earthenware, chalk, or Roman cement .. 8 wn» 
100 


This is said to prevent oxidation if the earth is merely diluted with 
volatile oil. D. M’Crae, in 1858, was allowed a patent for preserving 
bottoms of ships from fouling or decay. He applies grease from the 
cells of boiled bones, kitchen-stuff, and butter without salt; a poison- 
ous matter is mixed with these fatty substances. Mr. G. P. Lock, in 
1858, made a composition for the under cvating of iron ship: made 
from iron ore ground in boiled linseed oil 50 per cent., oil of tur- 
pentine 50 per cent., well mixed. For tue outer coatings, white 
lead 40 per cent., blue mineral or copperas 10 per ceut., and oil of 
turpentine 50 ~ cent. In 1859, Mr. Henry, on the part 
of Moisant and Co., sought protection.,for bituminous pro- 
ducts and compounds of bitumen for) preventing oxiJation. 
Mr. T. J. Laballe made, a preparation of caoutchouc paints 
and colours for vulcanising. Mr. J. Crawford .of Liverpool, 
in 1859, applied for a patent for a metallic paint or varnish 
composed of plumbago, or black lead, fine or gum varnish, arsenic, 
and spirits of turpentine mixed. Mr. F, W. Emerson, in 1859, pre- 
pared an anti-corrosive paint from oxi-chloride of lead, mixed and 
ground with oil, turpentine, varnish, or other vehicle, Mr. Weild, 
in 1459, sought to economise time and labour by a mechanical 
machine for applying paints to metals on large surfaces, Mr, James 
Meikle, in 1859, proposed coating iron ships with asphalte. In the 
same year, M. Auguste Pin dissolved sugar in muriate of zinc, then 
added wax and soap, in which was incorporated calcareous stones, 
phosphate of soda, sulphate of zinc, and copper, and the syrup of 
tatoes or sugar, with powdered marble, quartz, or felspar. 

In 1859, Mr. F. G. Spilsbury, of Louvain, applied for a patent for 
the manufacture of a paint. He took sulphate of lead, and heated it 
to red heat, either by itself or mixed with alumina or other earths ; 
the pigment thus obtained to be washed first with sulphuric acid, 
then with water, when it is finally dried. Previous to drying the 
pigments they are digested with salts of tungstic acid, molybdic acid, 
titanic acid, tantalic acid, arsenic acid, acid of antimony, or other 
metallic acid, or with mixture of the above salts. A combination 
between the sulphate of lead and the metallic acid or acids is obtained 
and the resulting pigments are dried in like manner after having 
been cleared from all adhereing salts. The pigments may then be 
mixed with oil and used as a substitute for white lead. Mr. J. I’. J. 
Lecocq, in 1860, prepared a calcareous varnish for coating iron and 
the bottoms of ships. Mr, H. Kemp, in 1860, patented a composi- 
tion consisting of peat tar, woud tar, methylated spirit, peat oil, or 
linseed oil, arsenic resin, and carburet of iron, for preserving ships’ 
bottoms. Mr, Allen’s plan of making a coating or anti-corrosive 
paint for metals is thus given :—Ammoniacal liquid obtained from 
coal tar, prevents incrusiation in boilers, and is applicable in paiut- 
ing the inside plates. Messrs. Pile and Smyth, of West Hartlepool, 
took out a patent in 1860. They employ a red composition aud 
enamel, consisting of a combination of litharge, Venetian red, and 
pine varnish, Over this compusition is applied a coating of resin, 
gums, or any pitch or bituminous substance, with the addition of 
coal tar or oil. This is put on in a hot lava state, and the process 
is called evameling. An impermeable oil varnish was patented by 
M. Antoine Bonet in 1860, composed of 100 parts of alcohol, 100 
parts of spirit of turpentine, one part of sulphuric ether, and one of 
carbonate of soda. 

Me, livbers o.uith, shipowner, of Finsbury, applied t» the Patent- 
office, in 1860, to protect his system for keeping vessels from fouling 
and worming. He applies equal parts of pitch, tar, resin, and tur- 
pentine, with any other adhesive compound. Assafotida to be 
mixed with the foregoing as a poison to destroy life. When the 
coating is laid on, and dry, the whole to be covered with paper or 
cloth. Mr. G. Hallett, in 1860, in his pateut explains his method of 
protecting metal. He grinds the oxide of antimony to powder, ihen 
dries it, and mixes with it 12 Ib. of linseed oil to the hundred weightof 
powdered oxide, Mr. Richardson, 1861, to prevent oxidatiou, would 
cover themetal with vulcanised india-rubber, cloth, or gu:ta-percha,the 
object sought being to provide for unequal expansion of the metal and 
coating. Mr. Francis Pulz, chemist, 1861, causes oxygen to be passed 
through sulphuric acid, torender the oxygen more active as an oxydi- 
sing agent, as it combines, when so treated, with other sub- 
stances for which it has an affinity, for manufacturing purposes. 
Mr. Pulz, also, in a second patent, submits vily matters to this 
oxidising agency, by causing the sulphurated gas to pass through 
them when in a liquid state. Mr. Martin Miller seuds a communica- 
tion, in 1861, for coating metals by wetals or alloys in different ways. 
Mr. Johu Hay, in 1861, patented a drying oil. He lays a non-con- 
ducting coat, and then makes a paint by grinding in linseed oil 
the black or protoxide of copper, which is then boiled till reduced to 
the sub-oxide, and by thus oxygenating the oils he claims to have 
formed a quick drying cupreous oil. Mr. John Snider, of the United 
States, patented here a compound, in 1861, for coating metal. He 
reduces alnorphous graphite to fine powder, and them mixes it with 
ore by the agency of a neated steam pipe. When cool and dry, one 
pound of oil is added to three pounds of the powder, and wheu the in- 
gredients are combined, hot pure beeswax, in proportion of one pound 
of wax to 10 1b. of graphite, ismixed. Afterwards linseed oil may 
be added. Mr. Snider details his manner of mauipulating and pre- 
paring the graphits and ore. Messrs. Hallett and Stenliouse, in 
1861, obtained a patent for the manufacture of pigments for coating 
surfaces. ‘Fhey employ native oxide of autimony, cheniically 
treated, in ways tou intricate for explanation in this abbreviated 
outline, and mixed with red lead or litharge. They sometimes take 
type metal or worn-out types, reduce thei to a course powder, auc 
then wix them with their own weight of zine, aud calcine them. 
This produces a yellow pigment. 








HyversoucaL Steamsuip Sreev.—A communication appeared in 
the New York Herald of whe S0th inst, aod a similar ole in the 
New York Zines oi the 2lst, describing the New United States 
steamship Idaho, in which it is stated that the pistovs uf the engi s 
will have a speed of 11,000it. per minute; that their stroke is ait. ; 
the speed of the veosel will be 174 miles per hour, the cousumpiic n 
cf coals five tons per hour, aud 7,000 bores power will be deel, ed 
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Tus invention, by William Inglis, of Edinburgh, relates to im- , 
provements in some of the details of land engines. 

These improvements are applicable to the gear for working steam 
admission valves, when (as in the “Corliss” engines) such valves 
are arrauged to close by the action of weights or springs. One im- 
provement consists in substituting rubber springs or spiral steel 
oe for the weights or blade steel springs fitherto used, the 
object being to avoid noise and liability to breakage. Fig. 1 is a 
side elevation, showing one modification. The admission valves of 
the steam cylinder A are actuated by rocking spindles B, having 
levers C on their ends. The lower ends of these levers C are ac- 
tuated by rods Dfrom the rocking discor wrist plate E which last is 
worked by the eccentric rod F, and which, by the rods G, also 
actuates the exhaust valve levers H. The upper ends of the ad- 
mission valve levers C are linked to discs I, which work in the dash 

ts J, used in this class of valve to prevent concussion. The discs 

are formed with spindles, which work through the backs of the 
dash pots J, and are connected together by the rubber spring 
X, one spring thus serving for both valves. In Fig. 2 a 
spiral stee! spring Y is shown as applied in a similar way, except- 
ing that it is connected to the same ends of the valve levers C as the 
rods D, as it reacts expansively, while the rubber spring X reacts by 
contracting. 

Figs. 3 and 4 are sections, at right angles to each other, showing 
another way of applying a rubber spring X, the two dash pots 
J being, in this case, formed in a single casting placed cen- 
trally, and the spring X being placed in a central tube, upon which 
the discs I can work. In this class of engine the steam admission 
valves are opened against the resistance of the springs or weights, 
aud the closing is brought about (when giving steam through only 
part of the stroke) by releasing or disconnecting the parts. 

In Figs. 1, 2, two modifications are shown of improved adjustable 
releasing gear, forming of the invention. In the modification 
shown in Fig. 1 each D has jointed to it a catch L, acted on by 
a spring, and arranged to lay hold of the block M, jointed on the 

in of the valve lever C, and arranged to slide on the end of the rod 
The catch L has jointed to it a toe lever or bell crank N, which 
bears on the block M, and lifts up and releases the catch at the 
proper time. The toe lever N igs connected by a link P toa lever 
Q, adjustable by the governor rod R, or it may be by hand. It will 
be seen that the relative motions: of the parts will cause the release 
to take place at an earlier or later period of the stroke, according to 
-he adjustment of the lever Q, to which both links P are jointed. In 





the modification shown in Fig. 2 the rod Dis fitted to slide in a short 
rod M, jointed to the valve lever C, and is held in gear by a spring 
catch plate L, acted upon by a toe lever N, as in the other modifica- 
tion. The links P (Fig. 2) are jointed to spindles S, having right- 
handed and left-handed screw threads, and adjusted by means 
of a band wheel T, internally screwed to correspond. When 
the adjustment is effected by means of the governor (as in Fig. 1) 
a spring may be introduced, to act in the opposite direction to the 
governor. 





Mr. Epmunp Denison ON Mopern AcricuttureE.—Mr. Edmund 
Denison, the chairman of the Great Northern Railway, has addressed 
the following advice to the agriculturists of Lower Strafforth and 
Tickhill:—* When you were enjoying your turtle, venison, and 
champagne at the Mansion House, under the able presidency of Sir 
C. Wood. I spent the evening in reading the second part of the 24th 
vol. of tie Royal Agricultural Society's proceedings, which is full 
of able reports upon several subjects closely connected with farming 


—all founded upon the experience of practical men. The price of | 


the number is 6s., and I advise you to buy it; for an attentive persual 
of any one of its numerous articles will amply repay you for the 
cost. Every agriculturist ought to have these reports, which 
come out twice a year. You may learn from them what 
advantages have already been gained by draining and plough- 


ing by steam; the best mode of breeding and feeding every | 
sort of stock ; as well as the most profitable mode of cropping your | 


land. It is quite as much the interest of a landlord to drain his 
estate as it is that of the tenant to plough by steam, for I believe 
that an undrained, wet farm, will gradually decrease in rental and 
value, because they who do adopt an improved system of farming 
will be able to raise at least four quarters of wheat per acre, instead 
of three, and at much less cost. It is by no means improbable that 
in less than ten years froin this time, joint-stock farming companies 
will be formed, who will offer to rent a whole parish or two at a 
higher rent than the landlord gets at present. Their offers will 
gradually be accepted upon a long lease. They will undertake to 
underdrain and adopt all the improved systems of farming ; for 
they will be able to raise any requisite amount of capital upon 
favourable terms ; and so these companies will gradually beat the 
modern farmer out of the field and the market, unless he sets to 
work in good time and follows the advice given by men of great 
intelligence and practice, as set forth in these agricultural publi- 
cations.” 








Nov, 13, 1863. 





Tue Armstrone Gun.—Last week we adverted to the severe loss 


| suffered by our ships of war at Kagosima, in consequence of not 


having good broadside rifled guns, with which to have far more 
severely handled the fortresses of Prince Satsuma, without the 
necessity of sacrificing so many valuable lives. We are now 
enabled to state that our first impression as to the small advantages 
derived from this action have been fully confirmed by private letters 
from the squadron. These communications we, as public journalists, 
are unable to ignore ; for whatever colouring official documents may 
give a transaction, the free, frank spirit of a sailor is sure to reveal 
the naked truth to his friends. It would be, therefore, out of place 
were we not to openly inform our readers of the comparatively 
small effect produced by the heavy Armstrongs. They could not be 
relied upon, and seemed to have got so much out of order from the 
tiring and damp of the first day, as to have not only lost theiraccuracy 
but even become dangerous from the erratic flight of their projectiles. 
The bursting of the shells, both at the muzzle and in the guns, was a 
still more serious defect, and, perhaps, still more dangerous than 
either the escape of gas at the breech or the fracturing of the vent- 
pieces, which the experience gained in working the Armstrongs in 
Captain Coles’ cupola, and at the broadside of the Trusty, fully led 
us to anticipate. We have long pointed out the necessity for a 
simpler gun for our vessels of war—a gun that could fire all the 
existing smooth-bore ammunition, as_well as its own elongated pro- 
jectiles; and we trust that the Admiralty will themselves take the 
matter in hand, and uo longer defer a trial on board ship of the very 
few systems that afford a fair promise of success. The expense of 
such a plan would be trifling; the guns, 7()-pounders, are ready, 
and could be put into competition with the 70-pounder which has 
been sent to Elswick to have the full advantage of Sir W. Arm- 
strong’s latest improvements in his shunt system. To this celebrated 
artillerist the nation is indebted for breaking through an almost 
adamantine wall of routine and red tape; and if, from his want of 
knowledge of the requirements for sea service, he has failed to pro- 
duce a good naval gun, his unremitting labours on behalf of his 
cvuntry should not be forgotten.—Army and Nary Gazette. 


Tue Horsorn VaALLey Improvements.—On Friday last a special 
Court of Common Council was held in the Egyptian-hall of the 
Mansion-house, the Lord Mayor presiding, the object of the meeting 
being to receive and consider a report from the Improvement Com- 
mittee propounding a scheme for raising Holborn Valley. The 
report, which was brought up by Mr. Deputy Fry, the chairman of 
the committee, stated that they had advertised for designs and 
estimates for raising the valley, and had offered premiums of £250 
and £150 respectively for the two most approved plans. By that 
arrangement four weeks were allowed for the preparation of designs, 
and the result was that eighty-four gentlemen had replied to the 
notification by sending in 105 designs illustrated by 206 drawings 
and 13 models. With the assistance of Mr. Haywood, engineer aud 
surveyor to the Commission of Sewers, tiey had carefully examined 
the various designs sent in, and which, they said, probably 
embraced every scheme calculated to meet the public require- 
ments in the matter; to comply with the standing orders of 
Parliament, it became necessary that a survey of the pro- 
perty in the locality should be made forthwith, and such 
survey was undertaken by Mr. Haywood. On the receipt of his 
report they divided the designs into nine classes, and found that. 
five of those classes embraced desigus which, in their execution, did 
not contemplate an entire removal of the surface of the roadway and 
of the property on both sides of the suggested line of improvement, 
but dealt only with portions of it, the remainder being left in its 
present condition, The committee held that to recommend such a 

, Scheme would be but to deal partially with an improvement which 
the requirements of the metropolis and the interests of the 
immediate locality alike demand should be of the most com- 
prehensive nature; and they accordingly resolved that these 
several designs should be set aside. ‘he designs remaining 
for consideration dealt with the improvement upon a different 
principle. ‘The first class was for constructing complete viaducts, 
or high level roadways, upon the line of Holborn-hill and 
Skinner-street, involving the entire removal of the present sur- 
face of the property on both sides. Another was for high level 
streets or viaducts, passing south of Holborn-hill and Skinner- 
street, which thoroughfares are to remain as at present, or with 

, but very trifling modifications. A third for high level streets or 
viaducts, passing north of Holborn-hill and Skinner-street, which 
thoroughfares are to remain as at present, or with but very trifling 
modification. Another class was for improving the present gradients 
by partly filling up the valley and forming the approaches in 
Farringdon-street and Farringdon-road by inclinations. After 
serious deliberations they had resolved to submit to the Court the 
following designs, which represented the principles embodied in 
each of the four selected classes, viz., three designs by Mr. Frederick 
Marrable, Mr. Thomas Charles Sorby, and Mr. Richard Bell; three 
by Mr. Lewis H. Isaacs, Mr. Frederick Wallen, and Mr. J 
Wormald ; two by Mr. Lewis H. Isaacs and Mr. William Parkes; 
and two designs by Mr. T. J. Atkinson and Messrs. Brandon and 
Freshwater. The committee said they had approached the conside- 
ration of these designs with that thought and care which the 

' vast importance of the subject required, and with the experience 
resulting from the discharge of the peculiar duties intrusted to them 
in connection with City improvements generally. The great object, 
as they conceive, is not only to secure a good road for the 
traffic between east and west, but to provide also improved 
roads between the high and low levels. That view was supported 
by returns embodied in Mr. Haywood’s report, and which showed 
that, upon an average, upwards of 4,200 vehicles a day go up and 
down the hills from the low levels. It would not be desirable, they 
said, to adduce the reasons which might be stated against the adop- 
tion of the several designs which contemplated high level streets 
or viaducts passing north and south of Holborn-hill and Skinner- 
street, and leaving those thoroughfares as at present, or with very 
trifling modification ; or against the further designs for improving 
the present gradients by partly filling up the valley and forming the 
approaches in Farringdon-street and Farringdon road by inclinations. 
They desired rather to state the special circumstances which, in 
their opinion, appeared conclusively to favour the adoption of 
a plan based upon the principles laid down in the designs 

| included in the first-class, viz., for constructing complete via- 
ducts or high level roadways upon the line of Holborn- 
hill and Skinner-street, involving the entire removal of the 

| present surface and the property on both sides. Primariiy such a 

plan would carry out the principles enunciated in their report, and 
which they trusted they had established to the satisfaction of the 

Court. It would also comply faithfully with the terms of the Ac 

of Parliament, granting the reversion of the fourpenny coal duty 
for the purposes of the improvement. It would provide a perfect 
remedy for the existing gradients of Holborn-hill and Skinner-street. 


| lt would comprehend improved approaches from the surrounding 


| neighbourhood ; and, generally, it would offer the greatest acilities 

for the vast and still increasing traffic of the metropolis. They 

therefore submitted the following unanimous recommendations for 

adoption by the Court :—That the plan to be carried out in effecting 
| the contemplated improvements be upon the principle adopted in the 
| designs in class one—viz., for constructing complete viaducts or high 
| level roadways upon the line of Holborn-hill and Skinner-street, 
| involving the entire removal of the present surface and the pro- 

perty on both sides; that it be referred back to them to prepare and 
| submit to Parliament a plan upon the principle adopted by the 
| Court, but with such modifications as may be found necessary ; that 
| they should be empowered forthwith to give the necessary notices, 
| and generally to take such steps as might be expedient for prose- 
| cuting, in the ensuing Session of Parliament, a bill for effecting the 

contemplated improvements ; and that they should be authorised by 
| the Court to consider to, which authors the premiums of £250 and 
| £150 respectively should be awarded. On the motion of Deputy 
| Fry, the report, with the accompanying recommendations, was 
| adopted unanimously and without any discussion, and the Court 

journed. 
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Tue chief advantages obtained by these improvements in valves 
by William West, of St. Blazey, Cornwall, are facility of adaptation 
to degrees of pressure, facility of renewal, simplicity of construction 
and form, easy and equal action, easy adaptability to any position, 
and cheapness as a result of simplicity. 

The principal features of the new valve are a valve-seating, which 
would commonly present a form slightly conical, and an india- 
rubber or other elastic band or cord, which is to be coiled spirally 
about the external surface of the seating within a groove formed for 
its reception. The bottom of this grooveis perforated, more or less 
frequently and extensively, for the emission of water, steam, fluids, 
air, or gases. Nothing more is needed for the completion and 
working order of the valve. 

Fig. 1 is a half elevation and a half vertical section of an eligible 
form of valve-seating marked J, forming part, in the present 
instance, of an air pump bucket marked D ; Fig. 2 is a plan of valve 
seating ; Fig. 3 isa half elevation and half vertical section of one 
modification of the improved valve applied to an air pump bucket 
D, placed within a pump barrel marked H; Fig. 4 is a plan of said 
combination; Fig. 5 is an elevation; and Fig. 6 is a horizontal 
section through the line a, b, on elevation of another modification of 
the invention. 

In Fig. 1 a groove marked A is formed in the outer part of the 
seating J, which in the present case has a slightly conical shape. 
The groove is made to run spirally from the base to the apex of the 
seating; its form will depend upon the description of band which it 
is designed to carry. At the bottom of the groove holes or slots B 
are made, communicating with the interior of the seating; laterally, 
they must never equal the width of the band, while longitudinally 
they may be multiplied and extended to suit the nature or quantity 
of the gas or fluid which is destined to pass through them. The 
form and material of the seating may be varied as circumstances 
suggest. 

In Fig. 3, an india-rubber or other elastic band C is represented 
within the groove of the valve seating, and shows itself partly in 
elevation and partly in section; it is composed of one continuous 
piece, though independent grooves may be made to surround spirally 
the seating; in this case, however, there would still beonly one band 
for each spiral groove. The band is fixed at its extremities to the 
seating in such manner as bestsuited either to renew it, orto facilitate 
the regulation of its pressure on the seating. The form of the band 
is arbitrary ; in the present example it is shown circular. In order 
occasionally to strengthen and give a certain amount of rigidity, 
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The Professor explained two diagrams illustrating the 
We give 


the case. 
methods employed at both Liverpool and Birkenhead. 


sketches of these two principles. 

The lecturer then called attention to the commemorative column 
erected at Devonport, by Mr. Foulston, architect. This column is 
built of a beautiful granite from a quarry near the Tamar. The 
shaft is 11ft. in diameter, its height from the bottom of the shaft to 
the top of the capital is 65ft. 4in., being nearly six diameters, The 
coluwn makes, with its inferior and crowning pedestals, a total alti- 
tude of 101ft. 4in. Its height above the street, including the rock 
on which it stands, 124ft. Every stone was hoisted and set without 
the use of seaffclding. The abacus of the capital is in four stones, 
each weighing between three and four tons. The stones in the 
foundation, the plinths, and the lower part of the shaft were raised and 
set with the triangle; those above in the following manner :—The 
end of the spar a, 45ft. long, was let into the ground, erected 
and placed by the diagonal pieces c, c, and lashed and strutted to 
the lower part of shaft, similar to the method shown at A, B, but 
afterwards removed for the support under, and to fix a second 
spar b; the end or top was secured by guys RK, R, R, R, strained 
tight by blocks and falls fastened to piles driven into the ground 
at k, k, &c. A gaff D, with jaws at the lower end, was then slung 
in the throat by a strong rope or chain at S,so as to work round 
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especially laterally, to the elastic band, a metallic wire may be made 
to run in a manner more or less rapidly spiral through the centre of ; 
the band. | 

Another modification of the invention is given in Figs. 5 and 6. | 
In this instance, instead of a spiral band, a series of elastic cords 
marked F may surround the seating in vertical grooves, and be 
secured at either end of the valve by rings G, or in any manner best 
calculated to ensure their easy adjustment. } 
__In order to exemplify the working of the valve, it is in the | 
illustration selected represented in connection with an air-pump | 
bucket marked D. It will be perceived that when the bucket D is | 
being raised by means of the rod E, the band ©, by the pressure of 
the atmosphere, cioses all ingress to the bucket through the perfora- 
tions B in the grooves, and this is performed in a manner far more 
effectively than by any other valvular means hitherto in use; for 
the pliant nature of the elastic band and its uniform pressure ensure 
the absolute prevention of all communication between the interior 
and exterior of the bucket. On the other hand, in forcing the bucket | 
downwards, the same pliability and uniformity of the band leave | 
the perforations in the groove free for the amplest proposed egress 
of the liquid to be raised. 


ON SCAFFOLDING AND THE TRANSPORT OF 
MONOLITHS AND OBELISKS. 


Proressor Donatpson delivered a lecture before the Provident 
Institution of Builders’ Foremen and Clerks of Works on the 28th 
ult., upon the transport of monoliths and obelisks, &c. After a few in- 
troductory remarks, the Professor said:—He thought it might be | 
amusing and instructive to consider the means used from time to 
time, for some centuries, to move and raise to their places hrge | 
blocks of granite or marble, and other ponderous materials, particu- 
larly as connected with commemorative monuments, and intended 
to hand down to posterity the remembrance of great men and their 
deeds. In the first place, he would briefly allude to the simple, yet 
ingenious, means employed for ordinary buildings, as those in use 











at Liverpool, in setting stones of moderate dimensions. The 
means used were of a most economical description. They 
did not use so much scaffolding as we did. They first 


got a platform, 38 ft. wide, fixed on sleepers. On this they 
raised a central spar, and put a gaff atthe top. Cords and guys 
were also fixed to blocks and heads of immense piles driven into 
the Streets. They were about 10ft. or ilft. apart, and 10ft. high. 
They attached certain cords which steady the heads. By means of 
Javing capstans driven below they raised the block up to an 
immense height. Having raised the block upto the upper storeys, 
they swung it round by means of the gaff, so that they were enabled 
to bring the block into the place they intended. The scaffolding 
was, therefore, not of that complex character which was generally 
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SCAFFOLDING EMP 
the upright spar io the jaws prepared for this movement, at the 
eud or bottom of the gaff, and placed at the height required for 
raising the stone, as shown in the upper part of the drawing at D. 
As the work proceeded, the second spar 4, 58ft. long, was hoisted and 
placed in the cap F, supported by a shore ‘I under the heel 15ft. long,a 
shown from the plinth, and braced tothe columnand secured by lashing 
and guys in a similar manner (as shown at A, B). When more height 
was required for hoisting and setting the upper courses, the third 
spar n, d0ft. long, was hoisted with a shore, under O, 23{t. long, to 
lengthen it, and placed in the cap L, lashed and braced to the shaft 
of column, then built, and the top secured by guys as before; and 
the gaff raised and slung at the height required, as shown in the 





drawing for hoisting and setting the top stone. By the blocks and 
fall, and the manner of setting the jaws and hanging the gaff, it 
is easily adjusted and regulated, so as to bring the stove imme- 
diately over the spot on which it is to be set; the fall for regu- 
lating the gaff being secured by a cleet G, fixed in the lower part 
of the upright spar A at G. The stones are hoisted by a crab or 
windlass, secured to the pile H, driven into the ground, and by 
blocks and falls placed as shown at I, I, 1,1. By proportionally 
increasing the size and number of the spars, guys, &c., and having 
blocks and falls sufficiently strong, stones, statues, &c., of any 
weight may be raised to the beight required. 








SCAFFOLDING EMPLOYED AT BIRKENHEAD. 


Professor Donaldson then described the method ado to raise 
the statue of the York Column. The column itself was built twelve 
months before the statue was ready. The consequence was that the 
scaffolding had to be taken down, for otherwise it would soon have 
been rotten. Mr. Westmacott, the ee, finished the statue 
twelve months after the erection of the column, and the clerk of the 
works erected the ff g- The t iteelf was a huge 
mass of granite, out of all proportion, and unsightly. It was 125ft. 
high. The professor then described the principle of the scaffolding 
which had been put up under the direction of the clerk of the works. 
This seaffolding cost £500, which was an enormous sum. The 
statue occupied a whole day in being put up. 

There was a statue erected upon the Colonne Venddme, in Paris, 
and when the Allied Armies went througa the city, they took down 
the statue at the top of “Old Bony.” Afterwards they put up 
another statue commemorative of France. However, when Louis 
came back, he thought he would tickle the fancies of the 
French ple by putting up “Old Boney” in his plave 
again. Fie therefore invited designs. They put the statue 
on the Colonne Verdéme, The statue represented Bona- 
parte with the three-cornered cocked hat, and with a grey coat, and 
top boots, in which he always appeared in battle. Among the 
many systems for raising the statue of Napoleon, there was that 
used for removing the original statue from the same point, 
and the scaffolding by which the former one was raised. 
But the operation in this case was different, inasmuch as the effect 
of raising or lowering a statue would require different powers 
and forces, and the former statue was raised by means of the scaffold 
used in the original construction. The late Monsieur Lepére, the 
architect of the Colonnc Vendéme, therefore, conceived a plan 
at once original, economical, and scientific. It consisted of a plat- 
form based on the cap of the column, and carrying a crab by which 
the statue would be raised; it had for support the mass of the 





| column itself, and for resistance the weight of the cupola, which is 


about four times the weight of the statue. There was a plate 
which rested on the solid construction, and bore all the framing of 
the scaffolding. ‘Two beams were carried through to the inside of 
the column, which have for support the wall of the column and the 
newel in the centre; and these are very important, as they bear 
the principal part of the weight of the crab, There are two stout 


| pieces of timber at the top of the cupola, so fastened to the upper 
| ring as to keep the scaffolding stiff and secure. There was a platform 


formed with plank on the lower part of the framing, and another 
platform on the framing above. ‘The lower framing supports the 
crab of a height and width sufficient to raise the statue; and the 
platform on which it stands has such an extent of surface that the 
statue, when arrived at the requisite height, can be drawn with the 
crab to the angles of the column. It only required eight minutes to 
haul the statue from the edge of the platform to the axis of the 
column. ‘To diminish the friction, the crab was made to move on 


| iron rails, the bottom of the crab being lined with copper, and 
| hauled by a rope, which passes through a block at the opposite 


extremity of the platform, and the crab passes along a tram ae 
for the purpose. While the wheel was turning round which the 
rope was wound as the statue rose, there were two men to hold the 
other end, and coil it on the platform; the cable passed round a 


| cylinder, at the end of which are two wheels, about oft. in 


diameter. Eight men were sufficient to raise the statue; they were 
relieved at short periods, and the time employed to raise the statue 
from the ground to the level of the platform was two hours and 


| fifty-five minutes. Asa security against any relaxation of the cable 
| or rope, there were two sorts of drags, which being ressed against 
| it acted as a rigid stay, and there were two other subordinate ropes 


attached to the statue, which were wound up at the same time as the 
main cable, and ready to act in case of unforeseen danger. The 


= height of the statue is about 11ft. Gin. from the sole of the foot to 


the top of the hat; with the plinth, the total height is 1zft. Sin. 

The lecturer then described the means adopted for the erection of 
the Alexandrine Column at Petersburg. He said:—Monsieur de 
Montferrand was employed by the Emperor of Russia in 1829 to 
erect a column to the memory of his brother Alexander, late Em- 
peror of Russia, It consists of a Doric Column elevated upon ® 
pedestal somewhat in design like the Trajan column at Rome, and 
that of the Place Vendéme at Paris. To the top of the statue it is 
163 French feet. he principal feature of this monument was the 
shaft, which was intended to be of one solid block of granite, 
12ft. Gin. diameter at bottom, 10ft. Gin. at top, and S4{t. high. It 
was extracted from the quarry of Pytterlaxen, in one of the Bays 
of the Gulf of Finland, and conveyed to St. Petersburg. It w 
be now our purpose to consider the mode of ils transport 
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from the vessel to its erection in one of the squares of St. Petersburg. 
I may state that the cost of this monument was ten millions of 
roubles, or £400,000, and was commenced and. completed in two 
years anda half. The’shaft had only been roughed out, and cer- 
tain knobs were still left on the surface to afford the. opportuaity of 
more easily affixing the cords and pulleys, by which it was to be raised 
to it permanent situation. An inclined plane had been. constructed 
of timber from the point of debarcation on the Neva to the position 
of the pillar, 490ft. long and 100ft. wide; and, of course, the solidity 
of its construction increased in proportion to its augmenting 
elevation or rise, which, at the highest, was 35ft. During the 
progress of the monolith on this inclined plane, no movement took 
place, so as to derange any of the timbers; but the im- 
mense weight so compressed the beams as the column passed over 
them that the sap and juices in the timber were forced out with 
great violence iu jets. The platform went in quite a straight direc- 
tion for a certain distance on an incline until it reached the height 
of 35ft.; it then wentat right angles level to the site of the column. 
The shaft was on acradle or carriage, and was drawn forward upon 
a number of rollers by eight capstans; the carriage consisted of two 
parts, 11ft. wide, and making together a total length of 82ft. A-solid 
mass of masonry was constructed around the pedestal, forming a 
square, each side of which was 95ft. long. On the top were thirty 
blocks of granite to serve as plinths to receive the ends of the 
upright standards and struts of the principal scaffolding. This 
scaffolding was 154ft. high, and consisted of two distinct divisions, 
separated by a distance of 20ft. wide for the monolith to act in. 
There were on each side of this space five principal upright posts, 
each consisting of four pieces of die square timber, well bolted and 
strapped together, and also well braced by twenty-eight stays and 
two sides, and held together by wallings. At the top these ten 
principal upright posts were united by five irregular king-trusses of 
very strong timbers and supporting beams; from these were sus- 
pended the blocks, through which the ropes, or rather cables, passed 
that were to raise the monoliths; and, in fact, they supported the 
whole weight of the mass of granite and casing during the opera~ 
tion, except that part resting on the carriage, which it drew on as it 
gradually raised its head. Upon the platform, which rested ou the 
mass of masonry already described as 95ft. square on each side, and 
surrounding the pedestal, were placed sixty 
capstans of iron, and each had a0 proved 
to resist 60,000 lb, ; aud each of the cables, 
composed of 522 threads, resisted a charge 
of 93,960 lb. In order to prove the machi- 
nery tackle, Monsieur de Montferrand had a 
preliminary trial, and raised the column 
20ft., and it was so left for an hour, which 
succeeded perfectly, so as to assure him that 
all was right. The cables of the sixty 
capstans formed so many radii, which tended 
to the carpentry of the scaffolding, where they 
passed through sixty ‘pulleys vertically up 
to the top; here they traversed so many 
blocks, and and were finally attached to the 
blocks on the monolith, ‘There were sixteen 
soldiers to turn each of the capstans, five 
sailors to haul the cable and coil. Eight 
other soldiers acted as relays, and were 
changed when required, but so as not to sto 
the operation ; there was a non-commission 
officer to direct the movements and operations 
at each capstan, making thirty to each. In 
all, 1,440 soldiers, sixty non-commissioned 
officers, thirty drummers of the regiments 
of the guard, 300 sailors, and fifteen non- 
commissioned officers were employed in the operation, with 
the requisite number of officers of the sappers and miners. 
Four of the architect's assistants were placed at the angles 
of the scaffolding, and had the superintendance of! the 
capstans, With the injunction to pay particular regard to the whole 
of the operation, and be ready to report any defect. On the 
scaffolding were 100 sailors, who kept the blocks in their proper 
direction, and hindered the cables from becoming entangled Sixty 
of the strongest workmen were upon the shaft itself to keep the 
blocks there in its proper direction; and fifty carpenters were at 
different heights to attend to any event that might arise. ‘There 
were also six masons ready to lay the cement on the bed of 
the pedestal when the shaft was lowered. There was also a 
man to give the signal by the sound of a bell; a surgeon in 
case of accident; and a body of workmen in reserve with 
instruments and materials in case of need and unforeseen accident. 
All being prepared, and a brief prayer being offered up for Divine 
assistance, the signal is given: an instantaneous and united move- 
ment takes place, the capstans turn, the cables are drawn tight, and 
the monolith begins to rise majestically. The motion was twofold 
—the one ascensional, the head rising by the action of the pulleys, 
and the lower part horizontal, resting on the carriage, and gradually 
advancing as the head rose. The ascension lasted 100 minutes, or 
one hour forty minutes, and at length the shaft was raised perpen- 
dicularly 7ft. above the pedestal, when it was stopped. It was made 
to assume its upright position by means of certain capstans, which 
were made to act independently and separately; then the signal 
was given, the capstans were gradually and gently relaxed, and the 
column descended to its permanent place on the pedestal, without 
apy jerk, or the least movement in the carpentry. 

‘Lhe professor then referred to the columns of Trajan and Anto- 
nine, all the marble of which came from Carrara. ‘he total height 
of the Trajan Column was 115ft., and of the Antonine Column 
105ft. Gin, He also referred to the large bulls from Nineveh, 
exhibited in the British Museum, which were quarried with a lever, 
with no scientific principles to guide the workmen, but only brute 
force. Yet they were taken from the pit and conveyed to their des- 
tination. The Colossi at Thebes, whieh were 50ft. or 60ft. in height, 
were conveyed down the Nile to their destination, which was truly 
very wonderful. He then said, “ In the erection of commemorative 
monuments there are some peculiar attributes that we should always 
keep in mind in order that they may be effective, impressive, aud 
enduring. They should be of a certain size—and here we find 
xu illustration in the Pyramids of Egypt, the ‘'omb of Mausolus, the 
Colosseum, the Therme of the ancient Romans, St. Peter's at Rome, 
and Cologne Cathedral. They should be built of enduring ma- 
terials, as tho Pentelic marble of the Parthenon, the granite and 
Razalt of the Egyptian art productions, and the bronze of such 
columas as those at Paris. And they should be precious, to show 
that a mean economy has not straightened the object within the 
narrowest limits of expense; that a generous affluence has provided 
the means ; and, above all, that the material should be the best— 
choice in colour, choice in texture, choice in its treatment, and choice 
in execution—for it should require the very highest talent to design 
and carry it out. An obelisk unites these qualities, if it out- 
tops the highest which a Pharaoh or a Ptolemy may have erected at 
Memphis or Thebes, or a Casar may have trausported to Constanti- 
nople or to Rome—if in rarity it equals the deep tones aud crystal 
lustre of the Sienite of the Nile, and if its proportions be such as 
to give grace to the outline and harmony to the whole group of 
its accompaniments. The Egyptians had these memorials in abun- 
dance before their temples, in the courts of their fanes, aud in front 
of their palaces. Kings vied with kings as to who should put up the 
joftiest, and record in deepest hieroglyph the triumphs of their 
reign. They dedicated them to their gods, and valued them so 
much that Rameses II. lashed the darling son of his love and 
hopes on the top of one which his architect was about to raise, 
in order to tax his highest skill and ensure every possible = 
caution so that no accident should mar the beauty of the monolith, 
or cause the slightest fracture to the peerless block. Much of the 
dignity of a monament consists in the colossal scale of its size, but 
much also in the colossal character of its construction. The columns 
of Trajan and Antonine at Rome are of moderate size (we may say) 
as & whole, and do not exceed our York Column—an humble inita- 
tion of the antique, But they are constructed of pure marble. 
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The blocks that form the pedestal weigh 50 tons each. Our 
Monument of London exceeds them in height and diameter; 
but it is built in stone, in blocks not rising more than 2ft. each 
course, a simple, easy, pigmy, every-day construction. But to 
extract the huge blocks from the marble quarry for the Trajau 
or Antonine Columns; to transport them to Rome, partly by sea 
































































and by the Tiber; to have a scaffold strong enough for such 
ponderous masses, and machinery of the requisite power to raise 
them, involve many engineering resources of the highest order of 
skill. And when we add to this the marvellously fine series of spiral 
bas-reliefs, which cover the shaft as with a gossamer of beauty, 
traced by the sculptor’s chisel, we then acknowledge the impressive- 
ness derived from the scale of the monument, its massive construc- 
tion, and its artistic embellishments. The announcement of the 
subject to which I have ventured to call your attention may have 
appeared to some of little importance, as we rarely now use colossal 
blocks for any monumental structural purpose. But it is useful to 
know some of the difficulties of construction wnich the architect has 
occasionally to overcome, and the skill be must bring to bear ere he 
realises the creations of bis fancy. This is but a very sober and 
unpretending topic, but one not without its interest, as step by step 
we see the expedients of successive ages, and the superior skill of 
recent times.” 





Foretan anv Corontan Jorrinas.—It is indicative of a great and 
prosperous future for South America that the interior regions are 
being gradually traversed by railways, some already in operation 
and others about to be constructed. Among the projected lines of 
railway is one from the city of Buenos Ayres to Chascomus, extend- 
ing inland some seventy-five miles, and another from the city of 
Rosairo to Cordova, traversing a large tract of country altogether 
devoid of river navigation. Even in Paraguay railways are in 
course of construction, and everywhere a spirit of enterprise and 
enlightenment has succeeded to political aissensious and exclusive- 
ness.—The plan of making Paris a seaport was long considered 
ridiculous. The Journal de Nievre, however, announces a more 
gigangtic project. Lt is proposed to dig a canal which, starting from 
Marseilles, will join the Sadne at Chalons, and thence form two 
branches. One of these branches is to be continued to Dunkirk and 
theother to St. Nazaire. M. Cray has published a pamphlet explain- 
ing the details. 

Construction oF Ratuway Piant in Beverum.—(lrom our Corre- 
spondent.)—The first meeting of the “ Compaguie Belge pour la con- 
struction de Machines et de Matérials de chemins de Fer” (late C. 
Evrard and Co.), has just been held at Brussels. It appears from 
the report presented that between Nov. 1, 1862, and June dU, 1863, 
the company completed the construction and delivery of a complete 
plant, for their Nevotcherkask (Russian) Railway, consisting of iron 
brides, locomotives, carriages, trucks, Gc. The company has also 
delivered a great part of the carriages aud trucks iutended to accom- 
modate the tirst section of the North-Western of Spain Railway 
(Palencia to Leon), and has commenced the delivery of a series of 
thirty locomotives for the Madrid, Saragossa, aad Alicante Railway, 
while it has been further occupied with the coustruction of passenger 
carriages for the Belgian state tives and locomotives for the Saragossa 
aud Pampeluna Railway. The profits of the “ exercise ” are returned 
at £7,962, admitting of a dividend of 5 per cent. on the capital 
engaged. 7 

Eyeuish v. Swepish Inoy.—Experiments of an important nature 





Nov. 18, 1863. 


An Astronomer oN Bortes ExpLosions.—On another page we 
have quoted an article from one of our foreign exchanges, 
purporting to be a condensed abstract of a paper on boiler 
explosions, by the Astronomer HKoyal of Great Britain—Pro- 
fessor Airy. A somewhat confused account is given of sume 
experiments made with a boiler, and conclusions are drawn as to 
the comparative destructive powers of water heated under a pressure 
of 60 lb. tothe inch, and gunpowder. The conclusions are entirely 
irrelevant to the question of boiler explosions, for the destructive 
effect of any expansive agent is in proportion to the suddenness of 
its action as well as its expansibility, and yet not a particle of in- 
formation is given by the Astronomer Royal as to the time occupied 
by the heated water in giviugoff its vapour, so as to compare it with 
the instantaneous expansive action of ignited gunpowder. We can 
take the same materials of which a charge of gunpowder is made, 
and by simply altering their form into coarse or fine grain, a gun 
may be shattered to pieces by instantaneous ignition of the charge, 
or tired without danger owing to the slower ignition of the charge. 
And the same Jaw holds equally good in the case of heated water 
generating steam. ‘I'he evaporation of heated water into steam, 
when relieved of pressure, goes on very slowly compared with the in- 
stataneous expansion of iguited gunpowder ; anditsdisruptive effects 
are low in proportion. A pound of anthracite coal uuder com- 
bustion will develope more power than a pound of gunpowder, but 
it will not produce the same disruptive effects, because its combus- 
tion is more slow, and the expansive gases resulting from it do not, 
therefore, generate pressure so instantaneously. ‘lhe statements 
contained in the extracts from the paper of Professor Airy seem to 
confute the conclusions. It is stated that the disruptive results 
witnessed in boiler explosions are not due to the ivitial pressure of 
the steam, but to the quantity of highly heated water in a boiler 
generating a great quantity of steam when relieved from pressure, 
such as by arupture. ‘lhe quantity of water converted into steam, 
when relieved of pressure, is given in one case; and yet it 
is admitted that such steam is of a lower pressure than that 
which first escapes and lowers the pressure in a boiler by a rup- 
ture. The cause of a rupture in any boiler is due to the pressure being 
greater than the part that fails can withstand. Now supposing the 
pressure in a boiler is 6U lb. on the inch, and that it 1s instantly 
lowered to 30 lb. or 15 1b., by a large quantity of steam suddenly 
escaping through a rupture, all the steam which is generated after- 
ward from the heated water in the boiler is of the pressure under 
which it is generated. ‘There can be no doubtabout this. It there- 
fore follows that if 60 lb. pressure of steam only produced a rup- 
ture in the boiler, the 30 lb. or 15 1b. pressure of the steam after- 
wards generated from the water cannot produce a greater disruptive 
effect, for a lesser cannot produce a greater result. The Astronomer 
Royal appears to have mistaken quantity of steam for intensity of 
pressure. Mr. Fletcher, engineer of the Manchester Association for 
the Preveution of Boiler Explosions, stated some time since that he 
intended to undertake some experiments to test this theory of explo- 
sions. We trust his intentions will be carried out, and that William 
Fairbairn, F.R.S., may be associated with him in the undertakirg. 
If the theory of boiler explosions above set forth is correct, 
then it is high time the engineering fraternity ceased to con- 
struct boilers with savety valves fur the purpose of letting off 
steam and reducing its pressure, because such devices must pro- 
duce the very results they are intended to obviate.— Scientific 
American, [Uur contemporary, as usual, misapprehends the new 
theory of explosions. It is dangerous tu open a large safety valve 
sucdenly.—Epb. £.] 

Engineers IN THE American Navy. — The Scientific American 
says:—* Frequent inquiry having been raade of us respecting the 
pay of engineers in the service of the United States navy, we take 
this Opportunity of presenting a few facts upon the subject. We 
have published the substance of the appended matter before, but 
deem its reproduction at this time of interest :—Before persons can 
be appointed assistant engineers in the navy they must have passed 
a satisfactory examination before a board of at least three engineers, 
designated at such times as the wants of the service require. Appli- 
cations for permission to appear before such board must be made in 
writing to the secretary of the navy, stating the age of the applicant, 
and be accompanied by satisfactory testimonials as to good moral 
character, currect habits, and sound constitution. The application 
will be registered, and when a board next meets permission wili be 
sent to the applicant, stating the time and place of meeting of the 
board, In the examination for a third assistant engineer the candi- 
date must be able to describe all the different parts of ordinary 
coudeusing and non-condensing engines, and explain their uses 
aud tieir mechanical operation ; to explain the mauner of putting 
engines in operation, how to regulate and modify their action, and 
the manner of guarding against danger from tue bvuilers by the 
meaus usually applied to them for that purpose. He will be 
expected to write a fair, legible hand, and to be well ac- 
quainted with arithmetic, and the mensuration of surfaces 
aud solids of the regular forms. He must not be less than 
twenty nor more than twenty-six years of age. Candidates 
for promotion to the rank of second assistant engiueer must 
have served at least two years as third assistants in the 
management of steam engines in the navy, in actual service; must 
produce testimonials of good conduct from the commanders and 
senior engineers of the vessels in which they may have served; and 
must pass a satisfactory examination upou the subjects aud to the 
extent prescribed for third assistauts; they must likewise be able to 
explain the peculiarities of the different kinds of valves; the cou- 
struction of expausiun valves, the manner of their operation, the 
remedies whica are usually resorted tv to check foaming in 
builers; must possess a kuowledge of the usual causes of derunge- 
meat in the operation of air pumps, force pumps, aud feed pipes, the 
proper preventives and remedies ; and the mode of cleauing boilers 
when required. ‘They must have a. general knowledge of 
the mensuration of surfaces and solids. Belore promotion to 
the rauk of first assistant engiueer, candidates must have beeu em- 
ployed at least three years as second assistaut engineers in the 











have just beeu made at the fortress of Carlberg, in Sweden, upon | 


the respective merits of armour plates made in England, France, 
and Sweden. Messrs. John Brown aud Co., of Shefiield, sent two 
plates, one 12ft. by 2ft. Gin., and oue 6ft. by 3ft. 8in. = Messrs. Petia, 
Gaudet, and Co., of Lyons, sent two plates, each of 7it. 6in. by 
3it. 8in. The Montala Lrouworks Company, of Sweden, sent two 
plates of 12ft. by 2it. tin., and one Git. by 3ft Bin. All the plates 
were of 4}in. thickness, and then bolted to a teak target backed with 
iron plating, and supported by « massive stone pier. The two upper 
plates in the target were tue French, and each was secured by eleven 
bolts. The next plate below was the longest, Swedish, and this was 
secured by twenty-nine bolts. Below this was a tier of two short 
plates, one Swedish aud one English, each secured by twenty-iour 
bolts, and the lowest plate was a long English, secured, like the 
Swedish, by twenty-nine bolts. Each plate received six shots from 
the ordinary 68-pounder naval gun. The French and Swedish 





plates broke to pieces, and the English plates remained uninjured 
and free from cracks, ‘he shot used were of Swedish iron, and 
exhibited great toughuess as compared with the shot used in the 
English service—the core, or centre of the shot, after striking, being 
of double the weight of the core of the English shot.—Army and 
Navy Gazette. 





management of steam engives in the navy iu actual service, and 
produce testimonials of character and gvod conduct from their 
former commauders aud superior engineers; must pass a satisfac- 
tory examination upon the subjects prescribed for third aud second 
assistants, the mechanical powers, the general principles of the 
operations of steam engines, the causes of, aud the best means of 
removing, the different kinds of deposits aud incrustatious to which 
boilers are exposed, and be able to furaish a worsing sketch or 
drawing of dufereut parts of eugines and boilers; to superiutend 
their construction, aud determiue upon their accuracy and fitness 
fur use. Promotions to the grade of chief engineer are tv be made 
after the candidates have served for two years as first assistant eu- 
giueers in tle Diabagement of steam engines in tie navy in sea 
service, aud Lave been examined upon any ol the subjects specified 
for assistauts Which the board may deem expedient ; aud after they 
shail have satistied the board of their previous good conduct and cha- 
racter ; of their sufficient knowledge of mechauvics aud natural philo- 
suphy ; of the forms, arrangemeuts, and principles of different kinds 
of steaim engines, boilers, propellers, and their various depeudencies, 
which have been successtuily applied to steam vessels; and their 
alleged relative advavtages lor sea or river service, aud shall have 
attained tweuty-six years ofage. The pay of eugineers is established 
by Act of Cougress, approved on the Ist of Juue, 1860, and is as fol- 


| lows :—Chiet engineers ou duty, for first live years after date of com- 


uiissiun, 1,800 dols.; for secoud five years after date of commission, 
2,200 dols.; for third five years after date of commission, 2,450 d rls. 5 
aiter fifteen years from date of commission, 2,6U0 duis. Uu leave 
or waiting orders—for first five years after date of Comission, 
1,200 dols.; for second five years after date of commission, 1,600 
dols.; for third five years after date of commission, 1,100 dols. 5 
after fifteen years from date of commission, 1,000 dols. First 
assistant engineers—on duty, 1,200 dols.; on leave or wail- 
ing orders, 900 dols. Second assistaut eugineers—on duty, 
1,000 dols.; on leave or waiting orders, 750 dols. Third as- 
sistant engimeers—on duty, 750 dols.; ou leave or waiting orders 
600 dols. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





MR. HAWES ON PATENTS, 

Srr,—Having lately read a paper by Mr. Hawes, “ On the Econo- 
mical Effects of the Patent Laws,” in which he advocates their 
repeal, I venture to question the accuracy of his fundamental pro- 

osition. 

‘ It is not usually my practice to notice attacks on the policy of 
patents, for two reasons, first, because I am in the position of an 
interested party, and, secondly, because I do not see any prospect 
of the advocates for their repeal inducing the Legislature to adopt 
their views. 

But my rea:on for departing from my usual practice in this instance 
is that the proposition alluded to involves a far wider social question 
than patents, and may, therefore, be discussed without prejudice 
even by a patent agent. It is as follows:—“ Good inventions, it is now 
admitted, are generally the result of investigations aud experiments 
of men of science, whose suggestions of new privciples and dis- 
coveries of new facts flowing onin a continuousstream, are published 
as they arise in the transactions of our Jearned societies and scientific 
journals—rather than the result of the efforts of individual minds 
laboriously and uninterruptedly devoted to one object. The seeds 
of invention thus sown broadcast over the world and ready to 
germinate in due season, are the nuclei of most modern discoveries 
and improvements, and legislative interference will neither pro- 
duce them nor stimulate their growth.” 

The latter sentence is a mere echo of that on the same subject in 
Sir. Wm. Armstrong’s address at Newcastle, which has already been 
commented on, and therefore need not be mentioned again. But the 
former sentence makes an assertion which is of very wide extent, 
and is, in my judgment, open to question. 

It seems to say that it is better for society to depend upon the 
general reports of scientific discoveries for producing effects in the 
improvement of manufactures, than upon the labours of individual 
manufacturers concentrated on one object. This seems to imply 
that division of labour is an evil rather than a benefit to society. 

Now, the Chancellor of the Exchequer, in his recent admirable 
discourse at Burslem, on laying the foundation stone of the Wedg- 
wood Institute, enlarged upou the great importance to society of 
individual manufacturers concentrating their efforts on the develop- 
ment of their particular manufacture in the most perfect form. 

Wedgwood was held up as a pattern manufacturer who “ con- 
verted a rude and inconsiderable manufacture into an elegant art, 
andan important branch of nationalcommerce.” He was spoken of as 
aman who cultivated the knowledge of all subjects bearing upon 
his manufacture with an assiduity that led to excellence, and who 
carried heroism into trade by his determiuation “to give over 
manufacturing any article whatsoever it might be, rather than to 
degrade it.” 

And yet this eminent appreciator of Wedgwood said: —“I do not 
think that Wedgwood should be regarded as » strange phenomenon, 
no more native to us and ours than a meteoric stone from heaven— 
a happy accident, without example and without return. Rare, in- 
deed, is the appearance of such men in the history of industry .. . 
But the line on which he moved is a line on which every one en- 
gaged iv manufactures, of whatever branch, may move after bim, 
and like him.” 

Surely this reasoning has not much the apnearance of admitting 
the superiority of general over particular studies and efforts, for the 
purpose of attaining that measure of perfection in manufactures 
which is required to supply the public with better and cheaper arti- 
cies than they have hitherto possessed. 

Again, referring to Sir William Armstrong himself, it may be 
asked whether it has not been better for suciety that he devoted so 
much of his attention to the improvement of hydraulic machinery 
and ordnance, instead of merely “ sowing the seeds of invention 
broadcast over the world,” and leaving them to germinate in due 
season ? 

The persons who came after him and took up his published ideas 
might have had far less capability for*working them out, and then 
society would have had to wait longer for the practical improve- 
ments. 

Take, again, the case of Mr. Bessemer. Surely it was for the 
public benefit that he devoted himself with all the tenacity of an 
inventor to the working out of his particular idea in the manufac- 
ture of iron. And when we consider that it was only in 1856 that 
he first made it public, and that after being over-praised at first, it 
was afterwards unduly depreciated, and that the real defect in it 
has been successfully obviated so as to produce a satisfactory result, 
—when we consider all these things, we may well recognise the 
value of the efforts of an individual “ laboriously and uninterrupt- 
edly devoted to oue object.” Is it reasonable to suppose that this 
valuable result would otherwise have been attained in the short 
space of seven years ? 

Of course, as I said at ‘he beginning, this question of the concen- 
tration of individual minds and energies on particular objects, 
extends far beyond the queetion of patents. 

But if patents have atendency to foster such concentration, as 
seems to be tacitly admitted by the argument of Mr. Hawes. then I 
submit with confidence, that this is an argument, as far as it goes, 
in favour of patents, and not against them. 

50, Chancery-lane, W.C. W1Lu1aM SPENCE, 

llth Nov, 1863. Assoc. Inst. C.E, 





Brittsa AND Trish Magnetic ‘ELeGrarH.—This company has 
successfully laid a submarine cable beneath the British Channel at 
New Passage. 

Mr. Parry anp THE Great Eastern.—In the Court of Queen’s 
Bench, on Friday, Mr. Lush, Q.C., moved for a rule, calling upon 
the plaintiff in the case of Parry v. ‘the Great Ship Company, to show 
cause why the judgment and execution issued by him should not be 
set aside The case had been referred to the court by Mr. Justice 
Byles, before whom the application was made in vacation. Ap 
action was brought by the plaintiff against the company for the 
recovery of the value of certain ships’ stores, which he had supplied, 
upon which an agreement was come to whereby the plaintiff con- 
sented to stay all further proceedings. The question turned upon the 
latter words of the arrangement. A policy was accordingly entered 
into on the 28th of July, 1863, which expired on the 23rd of Sep- 
tember, 1863. When the ship arrived at Liverpool. on the 22nd of 
September, Mr. Yates, the secretary telegraphed from Liverpool to 
the London brokers to re-insure the plaintiff's interest; aud on 
the same day the plaintiff wrote to the secretary expressing 
a hope that the next day’s post would bring him a policy 
on the Great Eastern against fire while she was in har- 
bour. The brokers in London accordingly insured the vessel 
for £350 at Lloyds’, and £5,000 at the Oriental; the plaintiff 
was informed of the fact, and also that a delay must take place 
before the policies could be delivered, because they required 
countersigning by the secretary, and the brokers endorsed on one of 
the letters received by the plaintiff that they would hand their 
policies over to no one else but himself, and they were accordingly 
delivered to the plaintiff on the 30th. In the meantime the plaintiff 
seized the ship and put her up for sale. Mr. Justice Blackburn said 
it probably was done by the plaintiff under the impression that if a 
lire had taken place between the expiration of the old policy and the 
signing of the new one, he could not legally have enforced the in- 
surance. Mr. Lush said probably that was so, but the policies had 
n effected, and, when made out, covered the back time. Mr. 
Justice Blackburn said that respectable underwriters, having accepted 
the insurance, would have paid it, although the policies were not 
sigued, therefore not enforceable in law. Mr. Lush +aid that in all 
mercantile language and practice the insurance was effected as soon 
as the “ slips” were obtained. ‘Ihe insurance had been bona fide 
effected within the time, and it was monstrous to sell the ship for 
£5,000. Rule granted. 


h 











Nationa Steam Navigation Company. — Proposals have been 


issued for the formation of a National Steam Navigation Company 
with a capital of £2,000,000. This company is for the purpose 
of placing on the New York station a fleet of large steamers, from 
London and Liverpool, to compete with sailing ships in the carrying 
of the more bulky cargoes, such as grain, flour, provisions, &c., 
from America, and to take their full share of the steam trade out- 
wards. Arrangements have been made for the transference to this 
company of three steamers recently built for opening direct com- 
murication between Liverpool and the cotton ports, but delayed by 
the war. It is felt that the success of steamers in the Mediterranean 
trade, in which they have to a considerable extent displaced sailing 
vessels, offers every encouragement to the more full development of 
stearn in the trade with America, and while in the first place the 
traffic is confined to New York, it will be extended to the cotton 
ports as soon as the present troubles in that country are brought to 
a close. Nor is this all, for the attention of the company is also 
directed to the Brazil trade, which is supposed to offer a favourable 
opportunity for the further extension of steam traflic with her ports. 
The directors have secured the services of Mr. Jordan, favourably 
known as the chief surveyor to the Under-writers’ Registry of Iron 
Ships, under whose inspection the steamers of the line will be built 
and fitted. Mr. Jordan’s new position will be that of inspecting 
engineer and naval architect to the company. 

‘THE Frencu lroncuaps.—A letter from Funchal, in the island 
of Madeira, of the 2nd inst., gives some details of the French iron- 
cased squadron which had just arrived there. The squadron sailed 
from Brest on the 27th October, with fine weather, which continued 
during the voyage. 
different tacks during four days. They first sailed in line, each ship 
having on the first day two of her boilers heated, four on the second 
day, six on the third, and eight on the fourth. The ship of the line 
Solferino always kept the lead, performing 14 knots an hour on an 
average, ‘I'he ship cf the line Magenta and the frigate Couronne 
came next, making 13 knots. The Napoleon, one of the best ships 
of the old steam navy. followed the Couronne. The iron-cased 
frigates Invincible and Normandie followed close after the Napoleon, 
The five iron-cased ships all behaved well, as none of them steamed 
less than 12 knots an hour, During the trial they made with sails 
only the Solferino, although her masts are very low, accomplished 
six knots, taking the lead of all the others. After the sailing 
qualities of the ships were ascertained, au experiment was made to 
ascertain the consumption of coal. It appeared that each iron-cased 
ship can carry sufficient coal to perform 1,400 nautical leagues. 
Vice-Admiral Penaud hoisted his flag on board the Solferino. 
According to his orders the squadron are to weigh anchor on the 
8th inst., and to proceed to Teneriffe, and to return thence direct to 
Brest. 

GOVERNMENT EXPERIMENTS ON STEAM CoaL.—It has long been a 
keenly contested question between the North-country and Welsh 
colliery proprietors as to which of the two classes of coal was best 
adapted for generating steam, and several experiments have been made 
by Government authorities without any definite result being arrived 
at. Inconsequence of the repeated applications made by the North- 
country proprietors, a series of experiments extending over five 
weeks, have just been concluded at the Devonport dockyard. The 
Admiralty were induced to make these experiments, in consequence 
of the assertion of the North-country owners that a judicious 
mixture of the North-country or Hartley coal with the South Wales 
steam coal was far superior for the purposes of steam than either 
taken separately. The South Wales proprietors, feeling the 
importance of the issue, appointed Mr. ‘Tomlinson, locomotive 
engineer to the Taff Vale Railway, as their representative; and, 
although several weeks must elapse before the official report is 
printed, it may be stated that the results will show that in no way 
has the superiority of the Welsh coal been affected, but, on the con- 
trary, none of the mixtures experimented upon came up to the 
generating powers of the Welsh coal taken alone. This must be a 
gratifying result to the South Wales owners, who, in ad lition to the 
navy, have been supplying for some time past large private steamship 
companies—such as the Royal Mail, Peninsular and Oriental, and 
Cunard lines, which fact may be taken as presumptive evidence of 
the superiority of the Welsh coal, as these companies have every 
inducement to purchase the best article in the market. It is probable 
that when the official report of these trials is published the question 
of Welsh v. North-country steam coal will be permanently settled. 

Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 31st of October, on 
11,028 miles, to £586,880, and for the corresponding week of last 
year, on 10,578 miles to £564,200, showing an increase of 450 miles, 
and of £22,680 in the receipts, The gross receipts on the following 
15 railways amounted, in the aggregate, on 7,790 miles, to £467,895, 
and for the corresponding week of 1862, on 7,596 miles, to £460,960, 
showing an increase of 194 miles, and £6.935 in the receipts. ‘The 
increase on the Caledonian amounted to £718; on the Great Eastern 


to £1,788; on the Great Southern and Western to £17; on the | 


Lancashire and Yorkshire to £868; on the London and North- 


Western to £4,026 ; on the Manchester, Sheffield, and 
Lincolnshire to £741; on the Midland to £3,252; on the 
North British to £745; on the North-Eastern to £3,849; 


total, £16,004. But from this must be deducted £2,852, the decrease 
on the Great Northern; £1,272 on the Great Western; £2.336 on 
the London, Brighton, and South Cvast ; £1,053 on the London and 
South-Western ; and £1,556 on the South-Eastern, together £9,069, 
leaving the increase as above, £6,935 The goods and mineral 
traffic on those lines amounted to £267,633, and for the correspond- 
ing week of 1862 to £247,044, showing an increase of £20,594. The 
receipts for passengers, parcels, &c., amounted to £200,257, against 
£213,916, showing a decrease of £13.659, the comparison being with 
the last week of the International Exhibition. The traffic receipts 
on sixty-three other lines amounted, on 3,238 miles, to £118,985, 
and for the corresponding week of last year, on 2,982 miles, to 


£103,240, showing an increase of 266 miles, and of £15,745 in the | 


receipts. The total receipts of the past week show a decrease of 
£12,704 as compared with those of the preceding week, ending the 
24th of October. 

Variations of THE Compass.—The tevue Maritime et Coloniale 
publishes a letter on the deviations to which the needle is liable in 
consequence of the substitution of iron for wood in ships. One of 
the latest contrivances for diminishing this serious inconvenience 
is the correcting compass, which affords the means of taking the 
sun’s position, whereby the deviation may be corrected. It has 
sometimes been supposed that fogs and certain other states of the 
atmosphere could influence the needle; but this has not been borne 
out by observation. 
on the needle by reversing its points, so that north becomes south, 
and conversely. When a vessel*is nearing land the needle is said 


to be affected; and certain rocks there are that exercise a decided | 


magnetic influence on the compass—volcanic rocks especially, but 
this influence is not felt on board ships. But the action of the iron 
forming the ship’s sides is far different; nothing—not even the 
interposition of a thick non-magnetic body—will stop its influence, 
far less, as some have believed, a copper coating or thick paint. 
But the real danger proceeds from another source, since the ship 
herself, under her weight of canvas, may increase the deviation of 
the needle. From experiments made on board an iron-built sailing 
vessel, provided with iron rigging and lower yards of steel, and with 
two binnacle compasses on her poops, and a third placed between 
the mizen and mainmasts, the lower part of which was all of iron, 
the deviations of the needle were respectively 66 deg., 24 deg., and 
85 deg. Without entering into further details on this matter, the 
writer of the article concludes with condemning the imprudence of 
those who freight an iron vessel before she bas been at sea fora 
considerable time, in order to ascertain how her compass behaves. 
Moreover, a captain undertaking the command of an iron ship should 
be called upon to show that he has previously been on board such a 
vessel on along voyage, so that he may know how to deal with the 
deviations observable on board the vessel to be commanded.— 
Galignani’s Messenger. 


The ships made various trials of their speed on | 


Lightning alone exercises a decided influence | 


285 











Ventnor, Iste or Wicut.—At a special meeting of the Ventnor 
Improvement Commissioners, Dr. Leeson in the chair, it has been 
resolved by a large majority to adopt the Local Government Act, 
1858, with all its amendments, as a substitute for the Ventnor Im- 
provement Act, 1844. The town had already been thoroughly 
drained, and many permanent works had been carried out under 
the old Act; but it was found necessary, from the rapid growth of 
the place, which has resulted partly from the very favourable 
health report of the Registrar-General for the years 1851-60, and 
partly from the impetus given to it by the construction of the rail- 
way and harbour works, to obtain the greater borrowing powers, 
and also the more coercive sanitary clauses of the public Act of 1858, 

Tue Brack Prince.—The Black Prince, now in the new long 
dock at Devonport, has become a most interesting object to the 
residents, many of whom have visited her. ‘I'he ship, notwithstand- 
ing her great length, preserves nearly the same level as when 
afloat. During the late trial, when her bottom was clean, she 
steamed over 14 knots an hour. She is now receiving new starboard 
hawse-pipes, in consequence of the fracture of the former pipes 
wher dropping anchor. Her general repairs are of no great extent. 
Naval men in the locality suggest that the mainmast of the Black 
Prince ought to be further forward, nearer the centre, if the position 
of her engines and machinery would permit it, Many consider that 
her great length demands four masts. Like several other ships of 
war, her main shrouds are made of iron wire. If these are shot 
away in action there are no ready means of repair, as with hemp. 
It is submitted that the wire should be shackled on in lengths of 
10ft. or 12ft., and that spare lengths should be kept in store so as to 
be ready for any casualty. One of the principal objects of placing 
\ the Black Prince in dock was to examine her bottom in regard to its 
condition after the application of two kinds of composition which 
were put on some five months since. The starboard side received a 
coating supplied by Mr. M’Innis; that on the port side is from the 
laboratory of Mr. Hay, the Admiralty chemist. It may be said, in 
the first place, that neither of these inventions is a complete preven- 
tive of the fouling of this ship’s bottom, and in the second that it 
is difficult for an ordinary observer to pronounce a faithful judg- 
ment on the relative merits of either as demonstrated in the 
present case. Weeds or grass, about 8in. long, prevails on 
both sides, more on the starboard than on the port side. 
The growth is chiefly on the water-line, where it is supposed to be 
encouraged by droppings from the ship, which are naturally attracted 
to the sides from the surface of the sea. Weed prevails less below 
ou the starboard side, which has also less shellfish than there is on 
the port side, where there are a few barnacles above. Below what 
are called the “ lands,” on the port side, clusters of small mussels 
and coraline vermicular shellfish are said to prevail. It is stated 
that where they exist the bottom of the Black Prince was chafed by 
some floating substance over which she passed at sea. The quality 
of these applications, most important in the estimation of naval men, 
remains to be referred to, viz., the prevention of rust. ‘The star- 
board side is spotted with rust in almost every direction, whereas on 
the port side corrosion has commenced only where the bows have 
been abraded by ths chain cabl «, or the » +s chafed by boats, &c, 
It is, therefore, intended, after the bottom is thoroughly cleaned, to 
pay her over entirely with a coat of Hay’s composition, that being 
consided the best suited for the purpose. 

Tue Royat Oax.—The Royal Oak continues in Dock No. 1 at 
Keyham. The state of the lower tier of her iron plates, which 
have been so much pitted and damaged by galvanic action arising 
from the copper sheathing (Muntz’s metal) below, continues to 
attract attention. After due consideration the Lords of the Admi- 
ralty have determined to adopt a course which it is hoped will pre- 
vent the repetition of the injury. One of the plates most pitted, 
No. 14, which belongs to the lower tier or layer, and is fitted ata 
point equidistant from the main and mizen masts, has been removed, 
and is now in one of the fitting-shops in the yard. It is 15ft. long, 
2ft. 10in. deep, and 4}in. thick, and weighs four tons. The inner 
side, it is satisfactory to know, is perfect, 1 otwithstanding the ap- 
pearance of a very suspicious-looking black fluid. The bolt holes 
in plate No. 14, like those in all the rest of the Royal Oak's armour- 
plates, are Ijin in diameter. They are to be increased to a 


diameter of 2in., which will be the standard in tuture, 
it being considered that 2in. bolts are requisite for the 
duty of retaining these ponderous plates securely against 


the ship’s sides. All the outside facing of the Royal Oak is 
to be thoroughly cleansed, the red lead is to be scraped off, and the 
recently made pits are to be filled with composition. The course 
determined on by the Admiralty is to use Brown's Patent Vitreous 
Sheathing for the purpose of protecting this tier from the galvanic 
action of the copper. In order to effect this arrangement the upper 
course of the metal sheathing, to a depth of 16in., has been entirely 
stripped off. The vitreous sheathing will commence at the new 
upper edge of the metal, and ascend 5ft., which will of course be 
| 8ft Sin. on the iron plates. It will be fastened to the wood portion 
| of the ship’s side by mixed metal nails in addition to the cement (@ 
glue manufactured by Messrs. Hall and Oo.), and on the iron plates 
| by the glue only. The plates of vitreous sheathing going on now 
are I6in. wide by 4in. deep, and they areso thin that twenty-four are 
required to obtain the thickness of an inch. This extreme thinness 
| makes them almost flexible. The vitreous sheathing will be moulded 
expressly to meet the shapeof thebows. The communication between 
| Muntz’s metal and theiron plates is hoped to be thus closed, the galvanic 
action thereby prevented, and tle constant necessity for scraping, 
painting, &c., which has been of such frequent occurrence, will be 
avoided, as the vitreous sheathing is said to be easily cleansed by 
scrubbing, either in dock or afloat. The same kiud of sheathing is 
on the Warrior, Hector, and Royal Sovereign, and it is to be applied 
to the Ocean, pow receiving her armour plates at Keyham. ‘This 
kind of sheathing was also fixed to the Resistance, and several of 
the plates came off. The patentee alleges that this failure arose 
from the fact that some of the materials of the composition with 
which the bottom was covered were not suitable for use with the 
glue (Hay’s) used in fastening the vitreous sheathing. The pro- 
prietor, Mr. Hall, in fixing his plates or sheaths to the Royal Uak, 
will use glue of his own manufecture. The black liquid which con- 
tinues to ooze out between the armour plates of the Royal Oak 
appears to come from salt water leakage, which goes in between the 
butts, &c., gets discoloured by the tarred felt behind, and then 
comes out in a blackened condition. This state of affairs ought 
not to exist. It is evident, that from whatever cause the black 
| liquid arises, its presence inside the plates must tend to relax their 
hold upon the sides of the ship. It is surmised first that the fitting 
of the plates was not very exact when they were laid on, and next 
that they expand in hot, and contract in cold weather, when the 
| ends are sufliciently open to admit water. If this be the result of 
| the Royal Oak’s four months’ trip in the British seas, what would be 
| the effect of a three years’ station in a warm Jatitude ? The ends of 
the armour plates are fashioned otherwise in France, ‘There the 
| outer edges of the plates nearly touch each other, while the inner 
edges retreat from each other, thus leaving a hollow triangular 
space, the base being formed by the ship's -ies. This space is 
caulked tightly with prepared oakum, and by ‘ »\s means all humidity 
is said to be excluded from inside the plates of French iron- 
cased ships, as the caulking material expands sufficiently, when the 
plates contract, to prevent the water from entering. Higher up the 
Royal Oak’s side, next the vitreous sheathing, there will n 
rubbing piece (of wood) to receive blows from boats or the chafing 
of any substance floating alongside. The rubbing piece will be 3ft. 
deep and 3in. thick in the middle, tapering off above and below to a 
feather edge. This rubbing piece will extend towards the stern 
about two-thirds the length of the ship, according to the judgment 
of Mr. Peake, the master builder of Devonport Dockyard, and will 
be fastened to the iron armour plates by 3in. screws, tapped three- 
quarters of an inch into the plates. The heads of the screws will 
be counter sunk three-quarters of an inch into the rubbing piece, 
and plugged over all. In relation to the line of floatation, it may 
be stated that all the vitreous sheathing will be under water; indeed 
the lower edge of the rubbing piece will be lift. below, and the 
| upper edge 2it, above the water or load line. 
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the table at one side, to enable 
it to be moved to and fro by a 
hand wheel, on the shaft of which 
a toothed wheel gearing into the 
rack is fixed. Two standards 
carried up from the sides and near 
the centre of the frame carry the 
axis of levers, the arms of which 
carry a steel shaft provided with 
cutting tools or chisels, These 
tools are set to act upon the four 
wood blanks fixed between the 
puppet spindles; when at work 
this cutter shaft is driven by belt 
or other suitable gearing at great 
speed. A tracer shaft is fixed above 
the cutter shaft ; it carries a guide 
or tracer, which rests upon, and 
is acted on by the metal pattern 
spoke. These shafts and the) 
arms of the levers are connected 
through the opposite arms with | 
levers carried under the frame, to | 
which shifting balance weights | 
are adapted to counterbalance the | 
weight of the cutter shaft, tracer | 
shaft, and parts connected with | 
them. The blanks and the metal | 
pattern spoke being properly fixed | 
between the puppet spindles, | 
and all the parts being in gear, | 
the bed moves to and fro under | 
the rapidly rotating cutters, the | 
pattern spoke and the blanks all 
revolving, say, at thirty revolutions 
per minute; the tracer guides the 
cutter shaft, so as to cause its 
cutters revolving, say, from 3,000 
to 3,500 times per minute to cut, | 











Tus invention, by Henry Wilson, of 26, Watling-street, E.C., 
consists in constructing machinery whereby wood is shaped, either 
one piece or several pieces at one time, to the form of a metal or 
other suitable hard template or guide by means of rotating cutters, 
which act upon the wood in the direction of the grain, whereby a 
smooth and even surface is obtained. 

We may describe the improvements in machinery adapted, by 
way of example, to the shaping of, say, four spokes at one aud the 
sametime, A bed somewhat similar to that of a planing machiue is 
set upon a frame, so as to be capable of to-and-fro motion thereon. 
At the further end of this bed are fixed five blocks or puppets, 
which carry spindles free to revolve simultaneously, and at the same 
speed upon motion being communicated to them by toothed gear. 
‘the bed is slotted, and carries at the opposite end a frame, having 
formed in a piece with it five puppets in a line with those before 


mentioned. Each carries a spindle. The slots enable the movable pup- | 


pets to be a to or receded from those which are fixed. The 
central spindles have fixed between them the metal spoke serving as the 
pattern, to which the blanks mounted between the remaining spindles 
are to be cut and shaped. ‘The bed is made to travel to and fro under 
the cutters, to be presently described, by means of a threaded shaft 
running the length of the frame, and engaging into a nut under the 
table. The table is capable of being put out of gear with the shaft 





| the driving shaft F through bevel gearing G, as shown. 


eae produce, aud shape the blanks to | 
precisely the same shape as that of the metal pattern. Fig. 1 is aside 
elevation, Fig. 2 a plan, and Fig. 3 a transverse section through the | 
line z, x, of Fig. 1, of machinery for shaping wood constructed ac- 
cording to the invention. 

Ais a metal frame upon which is placeda bed B somewhat 
similar to that of a planing machine, and capable of to-and-fro 
motion upon the frame. At the further end of the bed B are fixed 
tive blocks or puppets, a, 5, b, 6, b, which carry spindles free to re- 
volve simultaneously and at the same speed upon motion being com- 
municated to them by toothed gear C driven by a toothed wheel D 
feathered upon a central shaft E, to which motion is imparted from 
The bed 
B is slotted at I, I, and carries at its frovt end a frame H, having | 
formed in a piece with it five puppets a, b', bi, U', bi, | 
in a line with the puppets a, 6, 6, b, 6; each carries | 
a threaded spindle. The slots I, I, enable the puppets a', 
b', b}, 61, b', to be moved nearer to or further from the puppet a, | 
6, 6, 6,b. The spindles of the central puppets a, a', have fixed | 
between them the template or metal pattern, spoke, or other article 
K to which the blanks L, L, L, L, mounted between the remaining 
spindles are to becutandshaped. The bed B is made to travel toand | 

| 


| fro under the cutters by means of the threaded shaft E, which runs 
| the length of the frame, and engages into a nut c under the table B. 


by turning a wheel or lever at the front of the table connected | The table is capable of being put cu. of gear with the shaft E by 


to the nut, so as to disengage it. 


A rack is fixed under! turning a lever M, connected to the nutc, so as to disengage it, 
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Upon returning the lever M the table is again put into gear, and the 
lever is held by a spring catch cl. A rack N is fixed under the 
table, to enable it to be moved to and fro by a hand wheel O, on the 
shaft of which a toothed wheel P, gearing into the rack N is fixed. 
Two standards Q, Q, carry the axis of levers R, R, the arms of which 
carry a steel shaft S, provided with four sets of cutting tools or 
chisels d, d, d,d. These tools are set to act upon the four wood 
blanks L, L, L, L. When at work the shaft S is driven at great 
speed by a belt passing over the pulley T, or otherwise. U is a 
tracer connected to a block or bearing V, through which the shaft S 
passes and revolves; the upper part of the block V passes through a 
transverse bar W, connecting the arms of the two levers R, R, and 
is formed hollow, to receive oil or other lubricant for lubricating the 
centre of the shaft S; X, X, are rods connecting the levers R, 
with ashaft Y passing transversely beneath the table, to which shaft 
one end of a bar Z is connected, to the other end of which a shifting 
balance weight e is adapted, to counterbalance the weight of the 
cutter shaft, tracer, and parts connected with them. The weight e 
is made to travel to and fro along the bar Z by turning the screw /, 
which passes through a collar on the head of the weight. By 
moving the weight as required, the depth to which the cutters 
descend and cut the blanks is regulated. The bar Z is centred 
upon a transverse shaft g, to one end of which a lever A with 
a handle iis fixed. This lever passes through a curved guide J, 
and is furnished with a screw pin, which passes through a slot & 
in the curved guide; upon the screw pin a key / is screwed, 
by turning which the lever h may be locked in any part of 
the guide required. The distance over which the bed B travels is 
regulated by a projection m on the side thereof coming against one 
of the stops n, n',on arod o in connection with a bell-crank lever 
z' and rod y' from moving the band from the fast to the loose 
pulley, and vice versd ; p is a handle ou the rod 0, by acting on which 
the attendant can stop the machine when the table is at any part of 
its course. 

The operation is as follows:—While the blanks L, L, L, L, and 
the pattern spoke K are being fixed between the puppet spindles, the 
cutting tools d, d, d, d, the shaft S, and the levers lt, R, are raised 
clear of the blanks, owisg to the lever A being depressed and 
lucked, and the criving band is upon the loose pulley. To set the 
machine to work, the lever M is moved into the position shown in 
the drawing, where it is held by the spring catch c', and the nut ¢ 
then comes into gear with the shaft E. The band is now 
moved from the loose to the fast pulley by pulling the bandle p, 
and the table B begins to travel from the front of the machine; 
the cutting tools d, d, d, d, are then lowered by unlocking 
and raising the lever A, and begin to act upon the blanks 
L, which, with the template K, revolve, say, at thirty revo- 
lutions per minute; the tracer U rests upon the template K, 
and gnides the cutter shaft S so as to cause the cutting 
tools d, d, d, d, revolving at, say, from 3,000 to 3,500 times 
per minute, to cut, produce, and shape the blanks L to precisely 
the same shape as the template K. When the table B has travelled 
the necessary distance, that is to say, a distance equal to the length 
of the spokes or other articles being shaped, the projection m comes 
against the stop n, and through the rod v shifts the driving band 
from the fast to the loose pulley; the table is then moved back to 
the front of the machine by turning the wheel O, the toothed wheel 
P on the shaft of which is in gear with the rack N. The shaped 
spokes are now removed, and fresh blanks inserted between 
the puppet spindles, and the same operations are repeated. 
It is found necessary to pass the same spokes a second time beneath 
the cutters, the table B is moved sufficiently far to the front of the 
machine for the projection m to come against the stop n', when the 
driving band is again shifted on to the fast pulley, and the table 
moves along the frame as before. 
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TO CORRESPONDENTS. 


Notice.—A SprEcIAL EDITION of THE ENGINEER #s 
published for FoBEIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 


H. P.—We are unable to refer you to what you require. 

B. R. ¥.—Unless you can sind a maker among our advertisers you had best 
advertise. 

1RONMASTER.— We do not understand, from your query, what amount of 
inf rmation you require. 

k. J. and E. U.—The search would be a somewhat extensive one. You had 
best consult a patent agent. 

G. D.(3'. Roch).— Mr, Fairbairn’s work is published by Messrs. Longmans. 
The price of both rolumes is 328. 

b. #. G.— ¥ ur sphericat vessel, 6/t. in diameter, and to bear 100 lb. upon the 
sq sare inch, should be of sin. cron, if single rivetted. 

“UNE IN A FIX,."—We are quite as unave as yourself to anticipate the con- 
clusions of the members of the Royal Commission upon Patents 

T. W. (Lisnelly).— Write to Messrs. Spon, 16, Bucklersbury, B.C., for 
Mr. La N cca’s little work on change wheels for screw cutting. 

MoniToR.—The Cary pump was patented nearly forty years ago by 
Mr. Siebe. You will find the speciyication at the Patent Opice. 

P. W.—There are no practical works on paper machinery. It is a subject upon 
which there is the least possible amount of published information. 

Kk. E. (Newcastle).—The forging presses need no accumulator. No time is 
list in pumping, as sixty ** blows” per minute can easily be given. 

J. C. 8. (Boston).—Jf we are to answer eff-hand, we can only sas place your 
SON, A3 an apprentice, with some one of the great engineering firms. 

A SUBSCRIBER.~— You had best send us particulars of your engine. For cool- 
ing surface in surface condensers, allow the same as the heating surface wm 
the bowlers. 

D. A.—Gardissal’s Technical Dictionary, published, we believe. at 29, Boul-vart 
des Italiens, Paris, gives the eyuvaleats of most mechanical terms in 
Baglish, French, and German 

M. P. (Stoke Newington),.—Law’'s Civil Bagineering, ia Weale’s Rudimentary 
Series, is a useful work. Mr. Fairbairn’s Mulls and Millwork is excelleat. 
We know nothing of the yirm referred to. 

A SUBSCKIBER (Ashton-under-Lyne).—Jf the water were at rest, and its pres- 
sure was 5 lh. per square inch at the bottom of the 12-in. pipe, it would, of 
course, rise to uw height of Vst. Gin. wn each of the three pipes. 

N. Y.S.—We do not suppose the cause of explosion is different in a stationary 
boiler from that in a locomotive boiler. No number of efficient safety valves 
will provide against the dang-r arising from corroded plates, weak flues, dc. 

J. & (Manchester).—The Allen engine drove the weaving machinery in the 
Echibition. It had a single horizontal Sin, cylinder, 2ft. stroke, and worked 
at 150 revolutions per iinute. It is patented in Eagland by 
Mr. Charles T. Porter. 





PENN'S RELIEF VALVES. 
(To the Bditor of The Engineer.) 


S1k,—I observe in your impression of the 30th ult. that Messrs. Penn 
have patented relief valves with steam pressure applied instead of springs 
or weights. I beg to say I applied relief valves of this description to the 
cylinders of a tug boat tive years ago,and send you tracing of the same. 
‘They are a very useful appendage to the steam cylinder, especially of screw 
engines, and Messrs. Penu, as also any other person, is at liberty to apply 
them, F. W. Tugnzr. 

Neath, November 10th, 1863. 





STEAM FIRE ENGINES. 
(To the Bditor of The Bngineer.) 


Sir,—We will thank you to allow us to correct an error in Mr. Roberts’ 
paper on Steam Fire Engines, which was published in your journal a week 
or two since. 

The pumps of our ‘‘ Sutherland” first prize steam fire engine were not 
** primed ” or charged at any time during the Crystal Palace trials, nur have 
they ever been primed. 

‘the Committee remark thus of this engine in their report, “‘ pumps not 
primed.” 


London, Nov, 12th, 1863, MERRYWEATHBR AND SON. 





THE BILSTON BOILER EXPLOSION, 
(To the Editor of The Engineer.) 


Sir,—In your report of the inquest held at Bilston it is stated that the 
boiler was only slightly furred. “here must be some error here, for, after 
extricating myself from the ruins of Messrs. Rollason’s office (where those 
gentlemen and myself had a miraculous escape from death), and 
off the filth with which we were covered, I returned examined the boiler, 
and found the feed pipe, which was, at least, Sin. diameter, stopped up with 
fur to such an extent that | could not pass two of my fingers up it. 

I do not believe there was a want of water; but | am of the opinion that 
the safety-vaives are insufficient and inefficient, and that great carelessness 
exists throughout the entire district in pressing boilers beyond their 
strength; as can be seen by the constant rush of steam from the safety- 
valves of most of the boilers in that neighbourhood. 


Loudon, Nov. 1Uth, 1863. ARCHIBALD SMITH. 





MEETING NEXT WEEK. 
IvsTiTUTION OF CiviL ExGingers.—Tuesday, November 17th, at 8 p.m.— 
Discussion on ** Red Sea Lighthouses,” and **Ou the Duty of the Cornish 
Pumping Engines,” by Mr. W. Morshead, jun. 





Tue ENGINEER can be had, by order, from any newsugent wn town or country 
and at the varius railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tue ENGInexr is registered for transmission abroad. 
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payment, 
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ORDNANCE. 


THE second report of the Select Ordnance Committee has 
been issued for some time, and the Zimes has employed its 
contents in the construction of an elaborate defence of the 
Armstrong field gun. It is shown, at great length of quota- 
ton, that the small-bored Armstrongs have great range and 
great precision (at leest when new and in perfect order); 
that the “coil system,”—adopting that term under a careful 
definition—was original with Sir William; that the seg- 
ment shell is very effective ; and that the gun is light, very 
strong, and very durable. All this, doubtless, is intended 
to show that the Armstrong gun is the best for field service. 

As to the range and precision of Armstrong guns, when 
new and carefully trained, there has never been any doubt, 
at least for the last five years. No guns produced up to the 
end of 1858 had made such capital shooting. This long 
and accurate range is obtained with a low initial velocity, 
which is well sustained, owing to the moderate frontal re- 
sistance of the shot in the air. But a low initial velocity 











is not desirable, of itself, for the time of flight must be 
longer, the curve of the trajectory greater, and the diffi- 
culty in finding the exact range is very much increased. 
Long range firing from rifled guns is much like 
mortar practice. The shot does not go straight to 
its mark, but should drop upon it, and the greatest 
accuracy in the elevation of the gun is _ necessary 
to prevent dropping the shot a few hundred yards 
short or beyond the object aimed at. Now it is not for 
a moment to be pretended that the old field artillery can 
compare with the Armstrongs except at very short ranges, 
and here the former are the more effective, say for breach- 
ing purposes, a result due simply to the greater vis viva in 
the old round shot at a higher initial velocity. In intro- 
ducing his gun, Mr.—now Sir William—Armstrong gave 
us a substantial improvement upon anything then known. | 
But we almost as soon learned that guns equally as effective 
as his could be produced at much less cost, with less 
complication of detail, and altogether upon sounder 
principles of construction. The French rifled gun, as is 
fully known to many experienced artillery officers, is as 
accurate and as effective as the Armstrongs, while the 
former is a cheap, simple, business-like sort of weapon. 
Captain Blakely’s guns, and those upon the same prin- 
ciple, and known in the American armies as Parrott’s, 
are, we fully believe, every way as good, and in certain 
most important respects, better than the best of the 
Armstrongs. So are Krupp’s steel guns, although it 
would seem as if it were the intention of the War 
Office authorities to — this fact from becoming 
gencrally known in England. We are speaking of 
field artillery only; for it is notorious that for large 
calibres the Elswick and Woolwich guns are alto- 
gether untrustworthy. Keeping to 3in. guns, or 
thereabouts, it is unfair to strive to erect a claim for any- 
thing approaching perfection, or even for distinguishing 
superiority for these weapons. We say nothing of the 
Whitworth gun, certainly equal, in every element of range, 
accuracy, and efficiency to the Armstrongs, for we consider | 
both to be equally complicated and costly, but as every- 
one thoroughly read in modern artillery is aware, both 
guns are inferior in practical requisites to the ordnance 
adopted in the French and American services, where as 
quickly as or more quickly than among ourselves the best 
gun is a sine quanon, It is no reason, because Sir William 
Armstrong's gun was, five years ago, the best of the time, 
that we should still prefer it instead of others equally good 
in all respects, and far better in some. Indeed, very 
great accuracy at very long ranges is of no advan- 
tage whatever. It is of no use to be able to hit a 
barrel of pork at five miles, for no gunner could see what 
to aim at, nor whether he had hit it or no. It may be an 
object to shell a town or an encampment five miles off, and 
here great range with only moderate accuracy is quite 
sufficient. There are plenty of field guns which will throw 
two or three miles, and plenty of larger pieces which will 
carry to five miles, and hit anything which it is practically 
possible to aim at. 

As to the originality of the “coil system,” under the 
precise definition of Sir William Armstrong, we hardly 
think the question worth debating. All that is essen- 
tial to the strength of his guns was invented by 
Captain Blakely and by Mr. Mallet, if it were 
not, indeed, invented still earlier. As to the seg- 
ment shell, it is but a rather more compact, although 
undeniably better sort of shra nel. It was the invention, 
in nearly its present form, of Mr. Benson, of Fourstones, 
near Hexham, and in any case it did not require the costly 
and complicated Armstrong gun for its employment. 
Segment shells could, of course, be fired with equal effect 
from the French or American guns, or from Captain 
Blakely’s, Mr. Whitworth’s, Lynall ‘Thomas’, or Krupp’s. 
Nor does the segment shell require the costly, and, in 
many vr objectionable Armstrong lead coating, im- 
practicable fuses, &c. 

As to strength, lightness, and durability, we have the 
same comparisons to make against the Armstrong gun. 
It is undoubted!y stronger and lighter, although probably 
less durable than the old service ordnance, but it is neither 
stronger, nor lighter, nor more durable than other guns, 
made of steel. ‘The Armstrong gun is a wrought iron gun 
throughout, and Mr. Anderson has already departed from 
the characteristic principle of that weapon in substituting 
steel for the inner tubes. This he has found himself almost 
compelled to do, for wrought iron, except for small bores, 
will not long withstand the enormous percussive effect of 
fired gunpowder, nor will it hold out under the severe 
friction of forcing out lead-coated shot through a great 
number of sharply twisted grooves. Steel is, of course, a 
stronger and more durable material than wrought 
iron, and every ordnance engineer ,but Sir William 
Armstrong perceives this, as a matter of course. Even 
cast iron, of good quality, is a better material for the 
chase of a gun than wrought iron, but cast iron has but 
moderate tensile strength, essential to the circumferential 
strength of a gun, and hence steel is every way the prefer- 
able material. It is only from the comparative weakness 
of wrought iron that the “coil system” is adopted at all, 
and for guns up to, and even above, 12-pounders, we have 
no hesitation in saying that, weight for weight, a 
solid cast steel gun would have a greater bursting 
strength than any wrought iron gun, however thoroughly 
the principle of ringed structure with initial tension might 
be carried out. Even if the whole strength of all the 
tibres of wrought iron were brought into pluy in the coiled 
arrangement, this strength would be less, probably much 
less, than that portion of the whole strength brought into 
exercise by an equal internal strain in a solia steel gun, of 
a “mild” quality of metal, both guns being supposed to 
be of but moderate thickness. ‘Thus the Armstrong gun, 
even of the small calibres adopted for field artillery, 1s not 
a strong gun par excellence, while for large bores there is 
no doubt whatever of its almost complete failure. ‘The 
Zimes quotes Sir William’s evidence as to the endur- 
ance of certain of his guns fired under test 
charges, but all these tests, we may say, have 
been exceeded with cast iron guns, throwing shot 





of the same weight, and burning the same and an 
even greater quantity of powder. As to durability 
it would, we apprehend, be important to know something 
of the trials of certain 12-pounder guns, quoted by Sir 
William in his evidence, before the select committee. “I 
find here No. 7 has been fired 3,263 rounds and is perfectly 
good and serviceable.” Other guns are credited respectively 
with 1,953 rounds, 1,515 rounds, 1,911 rounds, and 1,146 
rounds. Cast iron guns have, as is well known, repeatedly 
performed the same work without failure, but no one who 
has the least knowledge of the Armstrong guns will for 
one moment believe that any number of them have with- 
stood an average of 2,000 full rounds each without injury. 
According to the Armstrong field guns all that can 
possibly be said in their favour, they are superior in no 
respect while they are inferior in many to other descriptions 
of rifled artillery, It is with the latter only that the 
former can be justly compared, as any reference at this 
late day to the old serviceguns is almost out of the question. 


FOUNDRIES AND FOUNDRY ECONOMY. 

Ir would well repay the venture of some enterprising 
capitalist to establish a model foundry in London. Iron 
founding is now practised here after a very primitive and 
uncommercial manner. Not that finer castings can be had 
than those turned out by London houses, employing the 
beet skilled moulders and the finest Charlton or Woolwich 
sand ; for nowhere in the world can such founders’ sand be 
found as that which may be purchased in the loam-pits 
within twenty miles of the metropolis. Excellent “ work,” 
whether it be that of the founder or the mechanician, has 
long been procurable, for the best makers of our time 
cannot surpass the workmanship of the last century, so far 
as quality alone is considered. ‘The great object, in these 
times, is to produce excellent work at a very moderate cost. 
This the London founders cannot do. We know from the 
practice of the Glasgow chair founders that small castings 
(nearly one hundred separate pieces to the ton) can be pro- 
titably produced at from £4 to £4 10s. per ton, and in this 
case the whole of the moulding is done by hand. In other 
words, “ moulding machines” are not employed. London 
houses have, of course, to meet heavier charges, every way, 
than prevail in the North. Iron is nearly or quite 10s. per 
ton dearer here than in the north, and so is coke. Wages 
are heavier also, but the difference, in these three important 
elements of foundry charges, does not account for the dif- 
ference in the cost of turning out finished castings. We 
work, here, at a lower blast pressure, we burn more coke 
per ton of metal brought down, and in other ways incur 
greater expense, Many of the northern founders work 
with a blast of from 20 in. to 24 in. of water, whereas 
there are many founders here who do not go above 8 in. 
With small cupolas, say 22 in. in diameter, the higher blast 
permits of running off 5 tons an hour, while with the 
milder blast, 1 to 14 tons only is reckoned fair with the 
same sized cupola. In respect of fuel we know London 
founders who, paying 30s, a ton for coke, melt but 3 1b. 
of iron, or, rather, make but 3 lb. of finished castings 
per pound of coke, while in better worked estab- 
lishments 6 1b. to 8 lb. of castings to 11b. of coke is 
not unusual. Hard blowing is, we believe, of great 
consequence in the economical production of castings. 
In blast furnaces, where the pillar of blast was once 14 Ib. 
to 2lb. only per square inch, a great advantuge, as we 
know, has been secured by the adoption of more powerfal 
blast engines, working at 6 1b., 7 1b., and, in exceptional 
cases, even up to 10 lb. per square inch. So in foundries, 
for a 22-in. cupola a Lloyd's fan, 36in. in diameter, and 
making 1,400 to 1,800 revolutions per minute, is found to 
be much better than the old rule of employing a fan of the 
same diameter only as the cupola itself, and, working it, as 
was formerly practised, at a low speed. ‘lhe construction 
of cupolas has, of course, much to do with economy of fuel. 
The old “churn” pattern, larger at the bottom than the 
top, gives no support to the charges, nor does it 
permit of the proper diffusion of the blast among the fuel. 
Lhe Manchester practice, of which Mr. Ireland, a veteran 
foundry engineer, may be considered the father, is to make 
the cupola something in shape like a blast furnuce, with 
boshes and a crucible or hearth below. Here, too, the blast 
is subdivided among ten or a dozen tuyeres, arranged in at 
least two rows. One of Mr, Ireland's cupolas, of which 
we have a drawing before us, is 4{t. in diameter outside, 
the crucible is 22in. in diameter, the boshes, enlarging to 
33in, are 22in. high, and the whole height from the floor 
is 21ft. The blast, brought in through two Qin. pipes, is 
admitted into two annular cast iron chambers built into the 
fire brick lining, and conducted thence into the interior 
through a bottom row of three Gin. tuyeres, and an upper 
row of eight 24in. tuyeres. ‘lhe large lower tuyeres are 
about 20in. below the bottom of the boshes, the upper or 
2tin. tuyeres, being exactly at the bottom of the boshes. 
All the tuyeres, eleven in number, have sight holes, closed 
by lids swinging upon pins, and there are valves to shut 
off the blast from either or all the tuyeres. In some of 
these cupolas, melting free running iron, 101b. of metal, 
we believe, are run down per 1b. of coke. 

It is worth the while of our town founders to attempt 
the substitution of gas coke at 11s. per ton fov the costly 
article of which Messrs. Straker and Love’s, from the 
Brancepeth pits, is reckoned reasonable at 50s, A ton of gas 
coke is a tun of carbon nearly, and a ton of the best 
foundry coke, however free from sulphur, is no more, 
At one time it was thought to be wholly out of 
the question to burn “slack” under steam boilers. It 
went a begging at 4s. or so per ton, until at last some one 
made the uttempt to burn it, after which it rose in price 
until, at last, it can hardly be bought, in London, under 11s. 
If it were attempted to burn gas coke in cupolas, smearing 
it, possibly, with chalk and water to secure a proper flux 
for the iron, it migit result that our town founders would 
save at least one half of their present charges for fuel. The 
experiment, certainly, is worth making. 

ihe “drop-bottom” is one of the essentials to a good 
cupola, which deserves to have been long since adopted 
here, as it is abroad. If a charge “sets,” from want of 
blast, in a cupola, there is nothing to do but to tear down 
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the whole affair, and even under the ordinary circumstances 
of working, “ raking out” after drawing off a charge is a 
most laborious, and, indeed, severe operation. If, when a 
charge of iron had been run out, the remaining contents of 
the cupola could be quickly and quietly dropped into a pit 
below, the foundrymen, at least, would appreciate the 
saving of labour and of that slow process of broiling which 
necessarily attends a quarter hour's exposure to melted 
iron and hissing lava. The “ drop-bottom,” we find, is 
being at last adopted by some of our very best founders 
who count largely upon the saving of labour, and the 
advantage which their workmen are likely to derive from its 
introduction. It has been said of the “drop-bottom” that 
tho unexpected dropping of a cupola full of melted iron 
would be attended with great danger, and, furthermore, 
that the cost of making a new “ bottom” at every charg- 
ing would counterweigh every possible advantage to be de- 
rived from its use. As for dropping a charge, it could, at 
the worst, only fall into a deep pit, and this could only 
happen through the deliberate action of a workman, for the 
bottom should swing upon hinges of great strength, and it 
is usually held by a flat bolt, say Sin. by 14in., passing 
through two very strong staples. As for making a fresh 
bottom at every charge, there is nothing of the sort. ‘The 
cast iron bottom, say 14in. thick, has a raised flange, curb, 
or cooming upon its upper surface, and within this cooming, 
3in. high or thereabouts, are bedded a quantity of fire- 
brick to the thickness of 4in. or more, and these are so 
secured as to form an integral part of the bottom itself, 
dropping with it and rising again into their proper place. 
When the drop bottom is locked in its place, therefore, pre- 
peratory toa fresh charge, there is only a little trimming 
with fire-clay or road drift required to make a perfect joint 
all round, and this operation, we know, occupies an amount 
of time wholly beneath consideration. 

An important opening for business—which the iron 
founder should keep in view—is that for the production of 
malleable cast iron, the use of which is rapidly increasing. 
‘To many the production of malleable cast iron is a profound 
secret, and we cannot deny that there are processes now 
practised among the makersof this material which are knowa 
only to themselves. ‘laking up the subject broadly, how- 
ever, all malleable cast iron is, simply, cast iron partially 
decarbonised by exposure either to metallic oxides or to other 
substances having an affinity equal, or nearly so, to that 
of oxygen for the carbon contained in iron. Samuel 
Lucas, of Sheffield, was among the first (in 1804) to 
make malieable cast iron; and the specification of his 
patent, easily enough accessible, contains useful, and even 
lateresting, particulars as to its production, From a 
communication, however, just read by M. Briill before Za 
Soctété des Ingénieurs Civils, at Paris, it appears that the 
illustrious Reauriur, as early as 1722, having the curiosity 
to learn the possible truth of the workmen’s tradition of 
a lost art of producing sharp and durable chisels from 
cast iron, undertook a series of experiments, which com- 
pletely demonstrated the probable truth of this tradition, 
inasmuch as he actually produced iron which was both 
fusibie and malleable. Let us here digress so far as to 
observe that the other day we picked up an old annealed 
cast iron wheel skid from among a lot of scrap in a 
founder’s yard, and that, at our request, a smith succeeded, 
with some difficulty,in breaking offa piece. From this piece, 
which we still have by us, he also broke a smaller piece, 
which, after heating to a cherry red, or to the right heat 
for drawing copper, he drew into a chisel. This took the 
colours of steel when cooling from a like heat, and was 
hardened and ground, and we found it chip wrought iron 
tolerably well, while it kept an edge which would have 
answered very well indecd formany kinds of work in wood, 
Reaumur had but to partially decarbonise any hard and 
brittle cast iron, and he was certain to obtain, as we did, a 
very good chisel steel, not perhaps equal to Huntsman’s, 
but still of useful quality. M. Briill states that Reaumur, 
after many experiments, adopted a mixture of chalk and 
bone-lime (chauz d'os) with charcoal. ‘The castings of 
white iron were heated in close crucibles, along with 
mixtures of this sort, until they were sufficiently decar- 
bonised. As now made, malleable cast iron, although the 
subject of many improvements and secret processes, 1s pro- 
duced by heating the castings slowly to a red heat while 
contined in closeiy luted vessels, and covered with hematite 
ore in layers. ‘The heat has to be slowly raised, twenty- 
four hours being occupied in bringing on a red heat, while 
the decarbonising process goes on, in some cases, for three, 
four, ortive days longer. ‘The metallic iron contained in the 
oxide employed sometimes melts and adheres to the surfaces 
of the castings undergoing treatment. The heat is in thiscase 
probably too high, and for this, if for no other reason, 
oxide of zine is now in great rpgpute as a decarbonising 
agent among the American makers of malleable cass iron. 
It might be worth while to try black oxide of manganese 
for the same purpose, although we are not certain that this 
has not been already done. ‘There are many processes for 
producing malleable cast iron, all alike, or nearly so, in 
principle, but different in detail. Messrs. McHaftie 
and Co., of Glasgow, are just now producing a quality 
which is attracting some attention, and their process, 
we believe, is a secret one. It would take but a moderate 
amount of intelligent experimenting, we apprehend, to 
find out what this secret is, and in the meantime it would 
be as well for some of our founders to attempt its discovery 
for themselves. If ironfounders are not, themselves, 


capable of operating so as to obtain immediately certain | 
results, there is now an abundance of metallurgical talent | 


only waiting their commands. 


Tetecraruic Frat.—The Emperor's speech on the opening of the 
session consisted of 2,044 words. ‘The transmission by telegraph 
from the central station in Paris commenced as soon as it was 
ascertained that the reading had been completed, which was at about 
half-past one. The average time occupied in the transmission to the 
principal cities of France and Europe was an hour and a quarter. 
‘be capitals for which the longest time was required from a want of 
direct communication were Rome, St. Petersburg, Athens, and 


Lisbon. The = ty was pevertheless received everywhere before | 
th 


the evening, and the journals of the whole of Europe produced it on 
ali i. 


the following morning, the same as those of Paris.—G 
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Contensed from the Journal of the Commissioners of Patents. 
Grants of Provisional Protection for Six Months. 

| 1698, Tromas Pritrcr. Leominster, Hereford, “‘ An improved corn and seed 
drill” Petition recorded 8th July, 1863. 

19:8. CuaRLes Gouty, La Tour, near Bédarieux, France, ‘* Improvements in 
fulling, th:ckeving, felting. and cleansing cloths, avd in apparatus con- 
nected therewith.” — Petition recorded 4th August, 1863. 

2444. RicuakD ARCHIBALD Booman, Fieet-street, London, ‘“* Improvements 
in steam boilers and furnaces.” - A communication from Johann Christian 
Carsten Meyn, Rendsburg, Holstein. — Petition recorded 6th October, 


1863. 

2448. Epwarp Jonss, Gorton, near Manchester, ‘“ Improvements in appa- 
ratus to be used for pumping water out of mines and other places.”— 
Petition recorded th Ovtober, 1863. 

2489. Duncan Prouproot, Glasgow, Lanarkshire, N.B., “ Improvements in 
printing or dyeing textile fabrics.” 

2490. Joun Westry Gounpry, Old Shildon, near Darlington, Durham, 
** Improvements in musical mstruments.”’—Petitions recorded 10th October, 
1863. 

2532. Esau Rowine, Norwich, Norfolk, “ Improvements in steam engines 
and boilers.’’ 

2535. Freperick GrorcE $ TUBER, Waterloo-road, Lambeth, Surrey, * Im- 
provements in lamps and stoves for the application of blast heat to 
horticultural, agricultural, and other specified purposes.”—Petitions 
recorded \6th October, 183. 

2549. Epwarp Henry Crapock Monckton, Cavendish Club, Regent-street, 
London, “{mprovements in the means of uniting or joining plates or 
sheets of metal, which invention is applicable to the con-truction of 
boilers, tubes, and other useful purposes.” —Petition recorded 17th October, 

86% 


2553. Henry Gixsre, South-street, Finsbury, London, “ An improved com- 
position for rendering boots and shoes and other similar articles water- 
proof.’”—A communication from M. Louis Poncelet, Rue de la Fidélité, 


2556. Josep WuitLey, Leeds, Yorkshire, ‘Improvements in the perma- 
nent way of railways.""—Petitions recorded 19th October, 1863, 

2562. CORNELIUS THOMAS MOKLEY, Constitution-hill, Birmingham, “ Causing 
a more complete combustion of asin using it for lighting purposes.” 

2567. WENKY IleNNEssy, Wynnefield, Charleville-road, Dublin, “ An 
improvement in projectiles.”"—Petitions recorded 20th October, 1863. 

2581. CHRISTIAN SCHIELE, Clareuce-buildings, Manchester, “ Improvements 
in governors ” 

2584. Tuomas Hopson, WILLIAM NIGHTINGALE, and Robert Lairp, Preston, 
Lancashire, “‘ Improvements in machinery for carding cotton and other 
fibrous materials.” 

2537. RiCHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘‘ Improvements 
in treating ligneous substances, in separating and recovering the 
fibrous portions therefrom, in preparing, bleaching, and sizing the same 
and in machinery employed therein."—A communication from Pierre 
Celestin Victor Baud and Theodore Casimir Delamarre, Paris.—Petitvons 
recorded 21st October, 1863. 

2592. GKORGR CUTLER, jun, Wenlock-road, City-road, London, “Improve- 
ments in boilers and apparatus used for the generation of steam.” 

2593. Robert Baitig, London Yard, Isle of Dogs, Middlesex, ‘ Improve- 
ments in the construction of floating docks.” 

2594. HENRY WILSuN, Stockton-upon-Tees, Durham, “‘ An improved lubri- 
cator for steam engines.” 

2596. ALEXANDER ANGUS CROLL, Coleman-street, London, “‘ Improvements 
in the preparation of matters to be employed as disinfectants.” 

2597. CHARLES TUSNOT, Chaussée de Waterloo, St. Gilles-lex-Bruxelles, 
“Certain improvements in the manufacture of cartridge bottoms or 
entire cartridges composed entirely of the same elements.” . 

2600. JAMes MitcHeLL, Dyke Head, Lanarkshire, N.B., ** Improvements in 
sinking, quarrying, and excavating im the earth.” 

2601. CHARLES PARKER, Dundee, Forfarshire, N.B., ‘‘ Improvements in 
machinery or apparatus for winding yarns or threads,” 

2605. CHAKLES JAMES POWNALL, Jermyn-street, Westminster, ‘‘1mprove- 
ments in preparing and cleansing vegetable fibres, and in machinery 
employed therein.” 

2606, WILLIAM Wiarton Burpon, Newcastle-upon-Tyne, “ Improvements 
in reducing and preparing wood for the manufacture of paper and 
pulp. 

2607. RicuaRD ARCHIBALD BrRooMAN, Fleet-street, London, ‘A new 
material for tanning.’—A communication from Antoine Fran¢ois Michel, 
Lyons, France. 

2603. H&nry Barpson and Joun ALcock, Bolton, Lancashire, ‘Improve 
ments in machinery for plaiting or foiding fabrics.” 

2609, THOMAS DICKINS, ALBERT LUNGLEY DicKkINs, and Harvey Heywoop, 
Middleton, Lancashire, ** luprovements in dyeing threads of silk.” 

2610. ARCHIBALD TURNER, Leicester, ** Improvements in looms for weaving.” 
— Petitions recovrde! 2ind October, 1803. 

2613, MaRY ANNE Boyis, Claremont House, Holland-street, Kensington, 
London, ‘* Improvements in portable writing cxses and despatch boxes.” 

2615. Joseru CLags, Kue de I'Echiquier, Paris, “‘ An improved apparatus 
for regulating the emission of gas.’—A communication from Pierre 
Alsina, Madrid, Calle Bano, Spain. 

2616, Josern Tuomas WenstER, Mansfield, Nottingham, ‘‘ Improvements in 
driving the spindles ef doubling and spinning frames.” 

2618 Victor JULIKN Cassal@nes, Rue de Rivoli, Paris, ‘‘ Improvements in 
the manufacture of the prisms, lenses, and glasses of stereoscopes, and in 
ornamenting glass,” 

2620. James Parker, Lilford-road, Camberwell, Surrey, ‘‘ Improvements in 
the application of steam combined with air as a motive power, and for 
other purposes,” 

2621. ALPaeD Vincent Newron, Chancery-lane, London, “ An improved 
mode of manufacturing railway wheels."—A communication from James 
Miilholland, Phiadelpnia, U.S. — Peritions recorded 23rd October, 1863. 

2623. WILLIAM BETTS, Wharf-road, Ci:y-row, London, * improvements in 
the tacture of metailic capsules for botties and similar vessels, and 
in the apparatus or means for applying or fixing such capsules thereon.” 

2624. Evwarp Smitnu Creask Tavistock, Vevonshire, “ linprovements in 
machinery for drilling, boring, or excavating rock or other earthy sub- 
stances,’ 

2625. Joun Davipson, Leek, Staffordshire, ‘‘ Improvements in doubling 
yarns or threads of silk and other fibrous substances, and in the machinery 
employed therein.” 

2626. James Thomas, Great Bolton-street, Kennington Park, Surrey, 
* Improvements in gas meter indicators.” 

2627. Geor@k Hase.tine, Southampton buildings, Chancery-lane, London, 
** A new attachment to coverings for the head, »nd to other articles of 
dress, for lighting tches.”"—A ication from Justus Osman 
Woods, New York, U.S. 

2628. Francis Bryn Baker, Sherwood-street, Nottingham, ‘* Improvements 
in apparatus used in dressing lace aud other textile fabrics, and suitable 
also to the application of dyes or coloring matters there’o.’ 

26z9. JAMES Brown, Aldgate, and Joun Tuomas Way and Tu0MAS MULLETT 
Evans, Leadenhall.street, London, *‘ Improvements in preparing cements 
and varnishes.” 

2631. Lovis Josern Hannart, Brussels, Belgium, ‘‘ An improved clasp or 
fastening for gloves or other wearing apparei, for umbrellas, travelling 
bags, or other similar objects.” 

2633. ALEXANDER SELLAR, Market-place, Reading, Berkshire, “ An improved 
instrument for lubricating rifles and other descriptions of fire-arms, also 
ordnance.” 
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2661. JAMES MARSHALL, Stockport, Cheshire, ‘Certain improvements in 
apparatus for applying adhesive sabst to spindles employed in 
eee cotton and other fibrous materials, and for the lubrication 
thereof.” , ‘ 

2667. Richard NeeDHAM, Dukinfleld, Cheshire, and James Pouwtr, Hey- 
wood, “ Improved equilibrium valves for steam engines and other par: 

ses.” 








2669. MicusEL Henry, Fleet-street, London, “ An improvement in, or 
atdition to military knapsacks, travelling bags, and other similar 
articles."—A communication from Antoine Perrin, Henry Augustin 
Joseph Hovelacque, Edouard Joseph Hovelacque, and Emile Auguste 
Hovelacque, Boulevart St. Martin, Paris. » 

2675. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ Improvéments 
in clocks, watches, and other timekeepers.”—A c»mmunication from 
Felix Cenoni Bousoatie, Paris.—Petitions recorded 28th October, 1633. 





Invention Protected for Six Months by the eposit of a 
Complete Specification- 

2663. WILLIAM EpwarD GrbpcGez, Wellington-street, Strand, London, “ An 
improved system of permanent advertisement.”—A communication from 
Basile Victer Larsonneau, Faubourg St. Martin, Paris.—Deposited and 
recorded 28th October, 1863. 





Patents on which the Stamp Duty of £50 has been Paid. 


2883. RoperRt HARRISON and GEoGE TaYLor, Bacup, Lancashire.—Dated 24t 
November, 18/0. 

2763. WILLIAM Spgnce, Chancery-lane, London.—A communication.—Dated 
10th November, 1860. 

2788. Ropert WiLuiamM WatitnMan, Bentham, Yorkshire, and Josep 
WAITHMAN, Manche ster.—Dated 14th November, 1sv0. 

2815. Josepu STOCKLEY, Newcastle-on-Tyne, Northumberland.—Dated 16th 
November. 1860. 

2725. CHARLES ASPREY, New Bond-street, London.—Dated 6th November, 
1860. 

2728. JAMES HieGins and THOMAS SCHOFIELD Wuitworts, Salford, Lanca- 
shire.—Dated 6th November, 1860. 

2800, Jouxs Crooke, Lancashire.— Dated 15th November, 1860. 

2742. ANGELO J AMES SEDLEY, Regent-street, London.—Dated 7th November, 
1360. 

2826. GEORGE GLOVER, Queen’s-square, London.—Dated 16th November, 
1860. 





2760. Joun WittiamM WALLIS, Fenchurch-street, London.—Dated th 

November, 1860. 
Patents on which the Stamp Duty of £100 has heen Paid. 

2585. Henry BEsseMER, Qucen-street-place, New Cannon-street, London. — 
Dated 4th November, 1856. 

2593. Wi.L1AM WEILD, Manchester.—Dated 5th November, 1856. 

2639. Hexry BrssEMER, Quecn-strect-place, New Cannon-street, London.— 
Dated 10h November, 1856. 

2596. —— TiTTEKTON, Rochampton, Surrey.—Dated 5th November, 
13856. 

2642. FRANCOIS JULES MANCEAUX and EUGENE NAPOLEON VIEILLARD, Paris. 
—Dated 10th November, 1856. 





Notices to Proceed. 
1525. Jostan GEORGE JENNINGS, Palace-road, Lambeth, Surrey, and 
MANUEL LEOPOLD JONAS LAVATER, Bath-street, Newgate-street, London, 


vessels, also in closing aud fastening other articles.” 

1628. ALEXANDER Keene RICHARDS, Berners-street, Oxford-street, London, 
“* improvements in ordnance and fire-a:ms, and in projectiles to be used 
therewith.”—Petitions recorded 30th June, 1863. 

1633. Joun Buakk, Accrington, Lancashire, “Improvements in apparatus 
for reducing and regulating the pressure or quantity of steam, and in 
discharging the water of condensed steam from cylinders, pipes, and 
other vessels.” 

1635. WittiamM Sneut, Clement’s-inn, Strand, London, “ An improved 
waterproof material.”— A communication from Jules Weise, Rue de 
l’Abre See, Paris. 

1636. Tuomas Boy, Gray’s-inn-road, London, “ An improved system of 
ventilation, applicable to every description of dwelling place and build- 
ing.” 

1637" Cowrer Puipps Cougs, Southsea, Hants, ‘‘ An improved method of 
and apparatus for working guns in vessels and forts and discharging them 
under water.” —Petitions r-corded 1st July. 1863. 

1645. James JouN SuKDLOCK, Vincent-st:cet, Westminster, London, “‘ Im- 
provements in wet gas meters.”— Petition secorded 2nd July, 1803. 

1652. CuakLes Martin, Brentford, Middle-ex, “Improvements in the 
treatment and preparation of materials for the manufacture of paper.” 
1653. HENKY BroapHEaD and Gror@k MuRvocH Portsmouth, * Improve- 

men's in breech-loading ordnance and gun carriages.”” 

1654. WituiaM Epwarp NEWTON, Chancer)-lane, London, “ Improvements 
in the treatment and pre-ervation of skins of al! kinds."—A communi- 
cation from Leonard Laureau, Rue St. Sebastien, Paris. 

1655. Rowert Davison, London-street, London, “ Improvements in ma- 
chinery for decorticating and cleaning corn and other grafn.”—A commn- 
nication from Louis Bagtide Sulpice Poissant, Amiens, France. — Petitions 
recorded 8rd July, 1863. 

1662. Micus. Emits Eytn, Boulevart de Strasboarg, Paris, “ An improved 
rotative engine.” 

1643 Joux McDonaD, Ashton-under-Lyne, Lancashire, ‘* Improvements in 
Jacquard looms.” 

1671. GkorGk ALLAM BARRETT, WILLIAM EXALL, CHARLES JAMES ANDREWS, 
and ALFRED Barrett, Reading, Berkshire, and Joun LeakeY Bownay, 
Modbury, Devonshite, *‘ Improvements in the arrangement and con- 
struction of fixed and portable combined thrashing machi.ues.”— Petitions 
recorded 4th July, 1863. 

1080. GkORGE CLAYTON COLLYER, St. George’s-street, East, London, ‘‘ Im- 
provements in tue treatment of cut tobacco for its better preservation.”— 
Petitvon recorded 6th July, 1863. 

1685. GeorGe BARTHOLOMEW, Linlithgow, N.B., “ Improvements in shoes 
for the feet of horses and other annals, and in the means of connecting 
them.” Petition recorded 7th July, 1863. 

1699. ANTHONY GaPrer SouTHBY, Bulfori, Wilts, “ Improvements in diverse 
lamps.” Petition recorded 8th July, 1863. 

1723. CHAKLES DE BerGuK, Strangeways’ Works, Manchester, “ Improve- 
ments in pies for foundations, and in picrs for bridges and other build- 
ings or structures.”—Petition recorded 10th July, 1803. : 

1736. JOHN ORR, JOHN Brinton, and Joun Lewis, Kidierminster, Worces- 
tershire, ‘* Improvements in weaving * chenille,’ and in machinery or 
apparatus connected therewith.” ’ 

1739. Huen Greaves, Abiugdon-street, Westminster, ‘‘ Improvements in 
the construction of railways and tramways.” — Petitions recorded 11th July, 


1863. 
1744. Horatio Nevson KiNG, Milsom-street, Bath, ‘‘ An improved mode of 
and apparatus for producing spectral illusions on the stage.”—Petuion 
recorded 13th July, 1863. hs : - 
1784. Louis RuboLPu BovMgEr, Thavies-inn, Holborn, London, ‘‘The manu- 
facture of a new product trom jcat and peat tar.”—A communication from 
Edmund de-s, Pfrangen, Wurteinburg. : ‘ : 
1787. Jonny LAwB ahd Samurt Tovey, Kidderminster, Worcestershire, 
“Improvements in looms for weaving carpets.”"— Petitions recorded 16 
July. 1363. . 
1802, JOHN HENRY Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in hine knitting needles, and in machinery or «pparatus for making 








2635, ALEXANDER ALLISON, Sloane-street, Chelsea, London, ‘‘ Imr ts 
in atmo-pheric railways, and in carriages for the same.”— Petitions recorded 
24 h October. 1863. 

2637. BERNHAKD STeINMETZ, Rue Notre Dames des Champs, Paris, “ Im- 
provements in locks for bags.” 

2639. TneopmiLes Marsu, Sheffield, “‘ Improvements in projectiles.” 

2641, Marius ViaN, Marseilles, France, “Certain compositions for pre- 
serving irun ships and other submerged ironwork from corrosion and 
decay.” 

2643. WittiaM Epwarp Grpe@r, Wellington-street, Strand, London, “‘ An 
improved pllow.”—-A communication from Ernest Loriot, Rue du Fau- 
hourg St. Martin, Paris. 

2645. James Wittcox, Ludgate-hill, London, ‘‘ Improvements in sewing 

hi Mam A ¢ ication trom Charles Heury Wilcox, New York, 








U.S. 

2647. EpWarD CLIFTON and BENJAMIN GREENWoOD, Southfield-equare, Brad- 
ford, Yorkshire, ** Improvements in the manufacture of brushes used in 
machinery employed for preparing and combing wool, cotton, silk, and 
other fibrous substances,”"— Petivions reco de! 26th October, 1863. 

2649. Thomas Hunter HOLDERNESS, Liverpooi, “ Lmprovemeuts in propelliug 
navigable vessels,” 

| 2651. Tuomas Gxason, Manchester. ‘‘ Certain improvements in boots, shoes, 

clogs, and such like covering» for the feet.” 

2053. WiLLiAM Livinestosxg, Glengall-road, Poplar, London, “ An improved 

machine for punching, shearing, and rivetting metas.” 

2655, Patrick Benienus O'NeiL, Warwick-street, Regent-street, Lon on, 
“An improved salinometer, which is applicable also as a hydromete:, and 
for other similar or analogous purposes.” 

2657. Epwarp KicuarRD HoLuanis, Charles-street, Northampton-square, 
London, “Improvements in machinery for punching, cutting, and 
pressing metals and other materials,” 

| 2659. WitiaM Finr and Samvet Fiatu, Burley, near Leeds, and JoHN 

Sturexon, Leeds, Yorkshire, ‘‘ Improvements in machinery for cutting 

| and boring coal, stone, or other mincral+."—Petitions recorded 27th 

October, 183. 


the same."—A communication from Thomus Sanus, Gilford, U.8s. — 
—Petition recorded 17th July, 1863. 

1843. Matrikw AvGusTUS Sovu, Leadenhall-street, London, “ Improve- 
ments in expelling sulid and liquid refuse matter from steam and sailing 
ships below the water line, appiicable also for discharging cannon below 

| water from ships and forts, and in part for charging yas retorts wnd iron 

furnaces, and for other similar useful purposes.”"—A communication from 
John Palmer, Ferrol, Spain. . ; 
1e4s. WituiaM CLark, Chancery-lane, London, ‘Improvements ip 
addles.”— A communication from Jesn Etienne Pohl, Boulevart St. 
Martin, Paris. —Petitions recorded 23rd July, 153. y 

1883. WILLIAM Fixrn and Samuth Firtu, Burley, near Leeds, Yorkshire, 
* Improvements in machinery and apparatus fur working coal and other 
mines, and in apparatus for loading wagons or other vehicles.”—Petitiow 
recorded 30th July, 1863. 

1989. Louis Kvupotpu BopMER, Thavies-inn, Holborn, London, “An 
improved mode and apparatus for dressing and finishing and for 
imparting lustre to yarn and thread made of silk, cotton, snd other 
fibrous substances.”—-A communication from Enumanuel Birgy avd 
Louis Guiilemin, Bale, Switzerland.— Petition recorded 12th August, 1963. 

| 9050. ALEXANDER CRUICKSHANK, Gien Park, Lana:kshire, N.B., “ Improve- 

| ments in the manufacture or procuction «f food for cattle and ali other 
domestic animals, ;oultry, and game, and in machinery or apparatus 
employed therein,” — Petition recorded 18th August, 1263. 

2140. FREDKRICK CHARLES PHILLIP HOFFMANN, Newgate-street, London, 
“Improvements in shears for cutting metal and other substances.”— 
Petition recorded 2th August 1863. - , 

2145. GEORGE ATTACK, Suatferd, Essex, *‘ Improvements in assis‘ant 
bearing springs fur locomotive engines, railway carriages, Wagons, and 
trucks.”—Petilion recorded 31st August, 1563. P 

2176, WiLLiaM BOULTON and JosgpH WorTHINGTON, Burslem, Staffordshire, 
“An improved method of making and inlaymg encaustic tiles or other 
plastic articles and substances.”—Petition recorded 3rd September, 1863. 

2207. JoseruH Buscu, Crag Works, near Macclesfield, Cheshire, ‘* Improve- 





** Improvements in stoppers and lids or covers for jars, bottles, and other . 


re 


LNT 





naan 





Nov. 13, 1863. 


ments in printing on certain and other terry and velvet pile carpets, 

felted cloths, and other faorics and materials, and in the processes and 

apparatus connected therewith.” — Petition recorded tth September, 1853. 

2220, Epwarp Tuomss Hugues, Chancery-iane, London, * luprovemen:s in 
the mauufacture of cheni/le, and in the machinery or apparatus employed 
thercin.” — A communication from Louis BervarJin, Lyons, Frauce.— 
Petition recorded 9th September, 1863. 

2347. AUGUSTUS COLLINGRIDGE, Cheapside, London, “ Improvements in the 
manufacture of casks und other receptacles for contai oil, petroleum, 
and other liquids."—Petition recorded 23rd September, 1863. 

2352. THoMAS MARSHALL, Gate-street, Lincoln's-inn-fields, and WILLIAM 
MARSHALL, Regeut-street, London, “ Metallic instrumeuts to used as 
substitutes for bristles in sewing, stitching, closing, and otherwise 
joining boots and shoes and other Jeather work.”—Petition recorded 24th 
September, 1863. 

93. JaMes CuipLEy, Glaskin-street, Hackney, London, “ An improved 
bottle and stopper.”—Petition recorded 30th September, 1863. 
15. Joun Rowury, Leeds, Yorkshire, ‘* Improvements in apparatus for 
washing, scrubbing, scouring, bleaching, and discharging impurities or 
other matters from woveu or other fibrous materials.”—Petition recorded 
14th October, 1863. 
549. Epwarp Henry Crapock Monckton, Cavendish Club, Regent-street, 





London, ** Improvements in the means of uniting or joining plates or | 


sheets of metal, which invention is applicable to the con-truction of 
boilers, tubes, and other useful purposes.” — Petition recorded Lith Octoler, 


1863. 

2574. Gzorae Heaton Daeuisn and Tuomas Winpvus, St. Helen's, Lanca- 
shire, ‘‘ luprovements in machinery for bending plates, for iron ships, 
and other like purposes.” Petuion recorded 20th October, 1863. 

83. Gitpert Howeut, Hawarden lronworks, near Holywell, Flint, “ Im- 
provements in apparatus for condensing metallic aud other fumes.” 
88. Zeran CoLkury, Upper Bedford-place, Russell-square, London, 
“ Improvements in steam engines."— Petitions recorded 21st October, 1863. 
593. R wert Baltui®, London Yard, Isle of Dogs, Middlesex, ** Improve- 
ments in the construction of floating docks.’’—Petition recorded 22nd 
October, 1863. . 
61, JAMES MARSHALL, Stockport, Cheshire, ‘‘ Certain improvements in 
apparatus for applying adhesive subst to spindles employed in 
spinning cotton, and other fibrous materials and for the lubrication 
thereof.” Petitionrecorded 23th October, 1863. 

£728. Joseru TasGye, Birmmygham, ** Improvements in portable hydraulic 

shearing and rivetting machiues.”— Petition recorded 4th November, 1863. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 
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Bennet Wocdcroft, Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


following descriptions aremade from Abstracts prepared expressly for 
‘Tuk ENGINEBR, at the ojjice of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 


796. J. H. Jounson, Lincoln’s-inn-fields, London, “ Furnaces or fire-places.” 
—A communication.—Dated 26th March, 1863. 

This invention bas for its object the obtaining of a better and more per- 
fect combustion of small or iuferior coal or fuel in steam boiler and other 
furnaces or fire-places, and consists, chi. fly, ina peculiar arrangement of 
apparatus to be adapted beneath the grates or fire holding portions of 
furuaces or fire-places, whereby an increased supply of air is directed into 
the burning fuel by the aid of a number of steam jets.— Not proceeded with. 

12. A. BLouIN and D. N. Mercier. Paris, ‘‘ An improved azxle-tree with 
linked levers for lifting.” —Dated 28th March, 1863. 

This machine is composed, First, ofa triangular framing with horizontal 
extension, the two sides of which are tied by bolts, other bolts serving to 
fix the frame to the ground. Secondly, of a large touthed wheel. Thirdly, 
of three levers linked or jointei on the same axle. Fourthly, of two 
eccentrics to which are attached the arms of two of the levers. Fifchly, of 
two toothed wheels on the same axie as the eccentrics. The axie of the 
said eccentrics and touthed gearing rests on a cast iron piece or chair which 
fo.ms a bearing between the eccentrivs and the toothed wheels, 


they are tied at their end by a bolt which passes at the same time in the 
slide of the third lever, 
fixed on another shaft which receives a crank. The toothed wheel has 
three rows of teeth and a collar which may receive a brake. 
axle of this wheel that the rope or chain attached to the burden or load 
wil roll. The teeth are arranged regularly, but so that those of each row 
alternate and receive the action of the levers one after the other. The Jevers 
have a slide which permits them to slide on a friction roller which unites 
them, some to the eccentrics, the other to the crank shafts which carry 
these same eccentr.cs. The same circular movement therefore sets the 
nree levers in motion, and causes them to execute an alternate rise and 
fall. The head of the lever is traversed by the same axle; it is set to 
valance on one side only for the passage of the teeth, but « spiral spring 


dears it back immediately to its place. (n turning thecrank the two toothed | 


wheels on its axle give wotiou to the two others, which are on the same 
axle as the eccentrics,and these as well as the said axle which forms the 
crank shaft set in motion ; the levers which each rise and fall ouce during a 
turn or revolu'ion of the eccentiics, and it is in this movement that the 
levers take by turns into the teeth of the wheel, and give it the rotary 
motion which is to lift the load. —Not proceeded with, 

816. J. MusG@rave, Bolton, “ Steam boilers.”—Dated 30th March, 1863. 

Tois invention is applicable to steam boilers having two longitudinal flues 
containing at ove erd the fire grates. ‘Ihese flues extend from «ne end of 
the boiler to the other, and impart the requisite strength to the ends, but 
they are closed near the bridge at the firing end, either by partitions of fire 
brick, or otherwise. The produc’s of combustion descend through vertical 
flues into an external horizontal flue ; they then pass along external flues to 
the end of the boiler, where they enter the en of the internal fiues, from 
whence they descend through vertical flues into an external flue, which is 
in communication with the chimney. 





Ciass 2.—TRANSPORT. 


Including Railwrys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness’, gc. 

855. F roman, Helensburgh, Dumbarton, ‘‘ Saddles."—Dated 4th April, 

863. 

Tnstead of fixing the saddle in the usual permanent way to the saddle- 
tree, it is, according to this invention, contrived so as to be connected 
thereto or disconnected therefrom at pleasure, and it can in consequence be 
conveniently stuffed in a more unifo m manner, and to a greater depth 
when required for horses with high back bones, while there is not the 
increased hardness at the after part which is unavoidable with the mode of 
fixing hitherto adopted. For the purpose of attaching the panel to the 
saddle-tree, the former has fixed in it near its outer edge at suitab‘e points 
certain metal sockets or nuts screwed to receive thumb screws, which are 
inserted from the upper side of the saddle through eyeplates fixed into the 
saddle-tree. The screws are, by preference, formed with slotied thamb 
heads for turning them by, aud two of these, which are at the front part of 
the saddle, serve to receive cloak straps, and dispense with separate sta; les 
for ‘hat »urpose. At the cruppera metal staple is fized into the panel, and 
&>crew is passed through an eye in this staple, and is screwed into a 
socket or nut firmly fixed into the back of the saddle-tree. The back of 
the saddie-tret is by preference shaped squarely down, instead of being 
acutely bevelled off, as in most British saddles, aud this facilitates the appli- 
cation of the staple and screw, aud permits of the bearing surface upon the 
horse’s back being comparatively larger for a given size of seat. hena 
crupper strap is used, the crupper screw is formed with a slotted thumb 
head through which the strap is inserted ; a separate staple may, however, 
= to the back of the saddle for the crupper strap.—Not proceeded 
with, 








t This chair | 
is attached to the framing resting against its extension. The axles of the | 
a>ove mentioned eccentrics and toothed gearing have the shape ofa crank; | 
Sixhly, and lastly, of two other toothed wheels | 


It is on the | 











THE ENGINEER. 


899. R. K. Panson, Fe ryside, Carmarthenshire, ** Warming railway car- 
riages.” —A communication. —Dated ¥th April, 1863. 

For tue purposes of tais mventi»a warmers ure piaced between the seats 
of the carriag s, and ia « position to come under the feet of the passengers, 
It is preferred that each warner shou'd consist of a flat, tubular chamber, 
but the section and form of the warmer may be vari-d. 
funnel, or the chimney of the locomotive engine, is partitioned off, so as to 
produce a compartment at the sottom, to intercept part of the steam from 
the steam cylin iers. This compar.ment has a door or cover at the upper 
part, which, when open, allows the steam t» rise up throagh the funnel or 
chimney, and escape, as is usual; but when the door or cover is closed, a 
portion of the steam is intercepted, and a steam pipe connected to the com- 
partmeut in the chimney or funnel leads the intercepted portion of tne 
steam to the warming apperatus in the pas-enger carriages, The warmers 
contained in the different bodies or compartments of a passenger carriage 
are connected together by suitable steam pipes; and steam having been 
conducted into the warming apparatus in that one of the passenger car- 
riages of a train which is next the locomotive engine, circulates through the 
warming apparatus of that carriage, and then, by means of suitable 
couplings or connections between the carriages the steam is conducted 
from carriage to carriage, and thence ultimately to the open air, It is pre- 
ferred to furm the couplings or connections in the following manner :—At 
each end of the warmer of each passenger carriage is a fiexivle pipe, having 
a coiled wire to strengthen it, and to maintain its figure. This tube, and 
one end of the coiled wire, are fixed to a disc or plate, which has a short 
length of metal pipe wih a flange fixed thereto, and the pipe and plate ure 
supported in position by a wire or other metallic stays. When two car- 
riages are coupied, the two ends of two coupling tubes are brought together, 
and two pendant or lever clips draw aud hold the two ends together, 
so as to torm a continuous passage for the steam to pass from one carriage 
to the next. 

900. J. R Burton, Park-square, Regent's Park, ‘‘ Cleansing ships’ bottoms.” 
—Dated 9th Apri, 1863. 

This invention consists of a semicircular tube varying from 3ft. to Git. in 
length, to be proportioned to the size of the ship, and 2}ft, to S}ft. in 
width, according to the length of the tube. The depth of this semicircular 
tube is to be 2ft., and flat at the top to receive the brush, which should be 
made of whalebone, and fixed to a wooden frame, and which wooden frame 
will be fastened on the tube by iron straps, with eyes at each end to receive 
a screw to fasten such straps, By this plan a fresh brush can at any time 
replace the old one when worn out. When the ships’ bottoms are very 


; foul, and require more than a brush to remove the weeds or shells, an iron 


plate can be screwed on at each end of the machine to act as a scraper to 
tear all obstructions away.—Not proceeded with. 
904. A. V. Newton, Chancery-lane, London, ** Stirrups.”—A communication, 
—Dated sth April, 1863. 
The object of this invention is to cause the point of attachment of the 
stirrup leather to coincide with the points of fixation of the knees. There 
is gained thereby, First, fixity of the knee, by this union of the point of 


| suspension of the stirrup, and of the point of fixation of the knee, whereby 


the adherence of the knee (the internal condylus of the femur) to the 
saddle may be permanent, the knee being continually pressed towards the 
same point. Secondly, mobility of the leg on the knee joint without 
inconvenience to the upper parts of the body, as the stirrup leather being 
of the length of the leg, the stirrup and the foot will have the same centre 
and the same radius. Thirdly, easy pressure of the knee at a given 
moment: as the foot does not quit the stirrup all the movements which 
would tend to move the foot of the rider from the body of the horse will 
also remove the stirrup therefrom, but by reason of the centre of action of 
the foot and the stirrup coinciding, the knees will grip the saddle without 
any attention on the part of the rider, as this connection will exist what- 
ever may be the movement of the foot. Fourthly, bearing upon the stirrup 
becomes possible, for the stirrup may be borne upon without the knee 
being moved, and the weight of the body being thrown out of its position. 
Fifthly, more steady equilibrium by reason of the pressure upon the 
stirrup, which will bring the weight of the body to the lowest possible 
point. 





Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
856. J. BLAIn, Manchester, “ Finish of thread and yarns."—Dated 4th April, 
1863. 
In carrying out this invention the patentee makes a compound or mixture 
similar to soft soap from any of the fixed fatty oils, such as olive, palm, or 


| similar substances, the same to be saponified by being boiled with a metallic 


oxide such as caustic potash, and also salt, To this mixture or compound 
may be added spermaceti, lard, white wax, paraflin, or similar articles, to 
give additional softness to the yarn or thread, For tne yarns the propor- 
tions used are oil and caustic potash, and salt about ninety parts, lard and 
white wax ten parts, For coarse yarns, eighty parts of soft soap and salt, 
and of white wax, olive oil, lard, &c., twenty parts, in each case to be 
diluted with water, say about three-fourths to one gallon to each pound 
weight of the mixture as experience may find best. The rove when being 
spun must be passed through the said mixture, whiie iv a warm or dissolved 
state (which can be accomplished by steam or other similar means, buta 
steam bath is preferred) and reeivd at once( without being dried by a stove) 
and then placed on a stretching machine, and after about fifteen or twenty 
minutes’ gentle priming the yarn will be ready for use in the loom without 
boiling or dressing. Yarn for linen thread must be twisted through the 
mixture same as yarns for weaving, »nd finisl:ed in the usual way, but tureads 
for sewing machines should be passed through the mixture (after being 
twisted and dyed) in a cold state for at least twice, and then remain in the 
polishing machine for about ten minutes or so. 
861. J. Gimson, Liecester, ‘* Actuating shuttles in looms for weaving narrow 
Sabrics"—D ited 4th April, 163. 

This invention relates to the means of traversing the shuttles through the 

sheds in theactof weaving narrow fabrics, in which process itis well understood 


several widths of fabric are arranged side by side, aud woven simultaneously, | 


the several shuttles being mounted ou a batten, and motion communicated 
by means of pegs entering and lesving the shutues on each side of the warp, 
or by other means. These improved means consist in the application of a 
screw, or a series of screw-, on the same shaft, one fur each shuttie. The 
thread of such screw is of rapid pitch, and takes directly into the shuttles, 
sections of screws being cut therein for the reception of the thread. The 
screw shaft is rotated first in one direction and then in the other, whereby 
the shuitlesare propelled to and fro through the sheds formed in the Warps, 


a shutt e being transferred from a screw on one side of the warp to the | 


other screw on the other side. All the shutt es move in one direction at 

the same time, whereby, on one shutile leaving a screw, it makes room for 

—— shuttle coming on belonging to the adjoming warp.—Not proceeded 

with. 

815. B. Cooprr, Frome, Somersetshire, “‘ Apparatus for feeding scribbling or 
carding engines." — Dated 6th April, 1863. 

This inveution cannot be described without reference to the drawings. 
866. T. Burrow, Brighouse, Yorkshire, ‘* Machinery for combing or dressing 

silk, flux, wool, hemp, China grass, dc.” — Dated 6th Apri, 1863. 

This invention relaves to improvements in machinery for cmbing or 
dressing silk, fax, wvol, hemp, China yrass, or other fibrous materials, and 
consists in the employment of two revolving combs, which comb both ends 
of the fibre before it ieaves the machine.—JNot proceeded with. 

859. J. Ratton and H. Boorn, Blackburn, Lancashire, ** Machinery for 
carding cotton, dc."—Dated oth April, 1863. 

The object of this invention is to keep the surface of the main cylinder of 
carding engines clean while at work, aud to obviate the necessity of stop- 
ping the engine occasionally for the purpose of s' ripping the main cylinder, 
In performing this invention the inventor. apply a fancy roller to the main 
cylinder, which fancy roller is covered with straight card teeth or needle 
points radiating from the centre. The surface of ube fancy roller runs at a 
greater speed than the surfacs.f the main cylinder, consequently the action 
of the fancy roller looms the fibres on the main cylinder, so that when the 
fibres are carried forward to the top flats or worker and clearing rollers, they 
are in a fit state for being carded, and then deposited on the coffer.— Not 
proceeded with, 

870. J. Buawin, Keighley, “ Pickers."— Dated 6th April, 1363. 

This invention relates to pickers made of sizing or prepared animal hides, 
which heretofore have been made with sharp sngles, on account of the 
method adopted in their manufacture, and which sharp angles are very 
objectionable in use, as they cut the straps and catch the weft, which is 
thereby damaged. These improvements consist in rounding or removing 
these sharp angles, which is effected by means of dyes or moulds properly 
tormed into which the pickers are placed, and pre-sure applied thereto by 
lever, screw, or other suitab'e means of applying pressure. The apparatus 
employed cannot be descrived without reference to the drawings, 

872. H. Ginnes, Svuth-street, Finsbury, London, “ Composition for dresing 
and preparing silk, cottou, &c."—A ¢ mununication.—Dated ith April, 
1865. 

This invention consists of a new indust:ial product composed of the 
following materials :—1-t, Br-zilan tapioca; 2nd, fig juice; Srd, pearl 
moss ; 4th, vulcanised caou'chouc ; Sth, the juice of mulberry leaves. Tuis 
composition can be applied to dres-ing and preparing all kinds of tissues 
made of silk, wool or cotton, and of mixtures of these substances, It can 
also be applied to facilitating the windiug of all fibres which have to be 
spun, wound, or twisted. —Nut proceeded with. 

890. J. L. Norton, Belle Sauvage Yard, Luégate-hill, London, “* Washing and 
drying wool, &c."—Dated 8th April, 1863. 

For the purposes of this invention in washing wool or other fibres or rags, 
a trough or vessel having a perforated or false bottom is employed, contain- 
ing washing liquor or water. An endless sheet or band with projecting 
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teeth or begs is caused to move from end to end of the trough. The fibroas 
ma erials or rags are fed on to au @adiess apron, wh.ch con iucts thew Into 
vne end of the trough ; they are then by the teeth or pess on tie traveilin; 
sheet or band, taken turoagh the water or washing liqu ir, and disch inged 
on to another endless apron at the otuer end of the trough, ani by it they 
are conducted to a pate of pluching or squeeging rolers, Afler the wool or 
other tibr-s or rags have been Washed and squeezed they are wo be dried 
by being spread on an endies, sheet of wire work, composed of parallel 
spirals or helices of wire run into the other, by which a very flexi .le endiess 
sheet is produced, peculiarly dtted for this purpose. Thisendiess shect is placed 
within an enciwsed chamber, wit doors at each ead, When the wool or 
rags are first fed on to the erdiess sheet, the door at the feeding eud is 
opened, and as soon as the entire sheet is filled with wool or rags, the door 
is closed until the wool or rags are suffiviently driet, Both doors are then 
opened, that is to say, the doors at the feeding and delivery ends of tue 
machine, and while the dry wool or rags are being discuarged from the 
sheet at the delivery end of the machine, wet wool or rags are fed into the 
feeding end of the machine until the whole is again charge’ with wet 
material, and then the doors at each end are again closed until the material 
is dried, and so the process is repeated, lu teatering, stretching, and 
driving machines, where the endless chaius move in upright or horizontal 
guides, the patentee encloses the chambers containing tuem, aud applies 
coils of pipes fixed between the cloth to be dried and steam jets in a similar 
manner to that above described, by which such machines are made more 
advantageously than heretofore. ia place of gearing the rollers over whieh 
the endiess chains of tenters pass by means of spur wheels on the axes of 
the rollers with iutermediaie spur wheels between the succeeding rollers, 
he applics a sing!e shaft, aud gives motion therefrom to the rollers by bovel 
tootned wheels on such shaft aud on the axes of the roilers, In order to 
suit the rollers of teutering aud stretching machines more effectua:'y than 
has heretofore been done t» receive varyi g widtas of fabrics at different 
times, he constructs each roller of three parts, and eaca part is formed with 
parallel bars, leaving spaces between the paratlel bars, in order that the 
bars of the two outer parts of a roller may slide between the bars of the 
ce tral or third part ot th. roller, whereby a roller—whether at its smailest 
length, or expanded to its greatest length, or to an intermediate length— 
will be of the same diameter. 

893. D. J. CooKE, Manchester, “ Sizing, stiffening, and colouring yarns, dc." 

—Dated 9th April, 1863. 

For siziug and colouring worsted braid and fine cotton yarns the inventor 
mixes about 20 ib. weight of farina or potato flour, 20 lp. sago flour, 15 tb. 
of rice flour, and 6 1b. of glue, with sufficient water to make it of a suitable 
consistency, and adds to the said mixture or compound any suitable 
colouring matter to give the materials the desired tint or colour, The said 
mixture will be sufficient for about 112 1b. weight of worsted braid. He 
makes gelatine size fur stiffeuing grey, white, or coloured goods made of 
cotton, linen, or other fibrous materials, whether in the stave of yarn or 
woven fabrics, by mixing about 250 ib. weight of rice flour, 280 Ib. of wheat 
flour, 112 1b. of farina or potato flour, 56 1b. of sago flour, and 16 Ib. of giue 
with a sufficient quantity of water to make it workable, and adds the 
necessary colouring matter.— Not proceeded with, 





Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, implements, Flour 
Milis, &c. 
874. A. C. BambLerr, Ripon, “ Reaping and mowing machines.”—Dated Tth 
April, 1865, 

The first part of these improvements relates to such reaping and mowing 
machives as have the pole to which the horses are attacued fixed to the 
machine by an universai joint, being designed t» faciitate turning at the 
corners of the eid, and to prevent accidents, anu consists in controlling 
the movement of the pole by means of chains or projectivus fixed on the 
pole and fure part of the frame, so as unly to allow the pole w turn to 
about right anyles with the frame of the machine, or about parallel to the 
cutter bar. Secondly, in order to alter the “ piten” of the ordinary plat- 
form commonly known a8 Hussey’s, the patentee mounts it in a frame 
which is jointed vear the front edge of the plavform. The frame is acted 
on by cranks, levers, or thei: equivalents, and by these means the pitch of 
the piatform can be varied as required. 


876. J. H. Jounsox, Lincoln's-inn-fields, London, “ Apparatus for drying 
rain.” —A communication,—ULated 7th Apru, 18638, 

According to this invention it is proposed ww empioy a revolving screen of 
fine wire work, perforated metal piaves, or other suitable material, and of 
avy length and secon, but strengthened by means of jongitudimal exterpal 
rods and transverse rings or annular frames at the ends and middle of the 
screen, Tunis screen is provided with internal spiral biades, and with 
a bellow tramon, through which latter the grain to be dried or desiccated is 
ailowed to enter the revolving screen from a stationary hopper provided 
with a rezulatingslide. Beneath this screen —which is euclosed on ali sides 
by a metal casing—there is a small stove from which pipes ur tues conuuct 
tue heat to a chimney, atter first traversing to aud fro beneath the screvn, 60 
as to disperse the heat uniformly uuder tue grain, This stove an i pives are 
protected by a shield or covery which prevents any particles of dust or 
refuse grain from depositing upon the stove or pipes, The refuse grain 
aud dust are Caught by au endless traveling band beneath the sereen, and 
cariied away to a spoul, & revuiving brusa being employed fur rew ving 
thoroughly tue dust trom the band or beit, Metal conductors are placed 
above the band to conduct the dust and refuse 0. to it as they fall from the 
screen. ihe grau is agitated by the revulution of the screen, and the 
beate : air passing through it caries off the moisture and excapes witu it by 
a hood or cowl at the top of the outer casing. Toe dried grain escapes 
frum one end of the screen which may be proviued with reguiaping do os for 
that pur) ose, or left quite Open, wad falis lutu @ lateral Conducting spout.— 
Not proceeded with. 





Ciass 5,—BUILDING., 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, Jc. 
804. T. T. Hearn, Liverpool, “* The application of glass for ceilings, &c."— 
Dated Vth Ap tl, 1803, 

Those parts of uweiling-houses, theatres, publ.c and other buildings, such 
as the ceilings, the tiside surfaces Of Pools, the under surfaces of galeries, 
and other overhead parts, ali of which are Usuaiy constructed of lath and 
plaster, aud Luo-re parts of ships, saci as tue cabin anu state-room ceilings, 
or, in Other words, the under surfaces of decks, the lower part of screens, 
theatre scenes, aud other lke overuead parts, are, avcording vo this inven- 
ton, formed partially or wholly of giass, suvered, trausparent, opaque, 
figured, coloured, or otherwise, but preferably silvered,—Not proceeded with. 





Cass 6.—FIRE-ARMS., 


duciuding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ec. 
881. A. V. Newron, Chancery-lane, London, “ Projectiles for ordnance." —A 
communicution.—Dated 7th Ayru, 1303, 
The First part of tus mention relat s vo the employment of fulminates 
of silver aud mercury, and other fuluunating compounds, for the bursting 
charges of explosive projectiles, its object beiug to obviate the acerdental 


| explosion of such charges in the handing or trausportation of, or by the 


dropping of, the projectiles. To this end it consists in the use—vither 
mixed with the fulminate, or interposed between small quantities of the 
fulminate sv employed—of cotton, gun cotton, cur.ed air, woul, tlocks, saw 
dust, or other soft, fibrous, or grauular substanve, to reduce the force of 
the concussion between the grains of the fulminate. Also in lining the 
charge chamber of the projectile with woolleu, cotton, or ovher cioon or 
flannel, or other soft material, tor the same purpose, Also in the division 
of the charge iuto a number of parts by meaus of rigid partivions m the 
chawber, waereby the force of the concussion produced between the par- 
ticks of fulminate, in case of dropping the projectile, or subjecting it to 
severe concussion, is reduced, The Second part of the iuventiwn relates to 
the use of mwetaliic packing, for the prevention or reduction of the windaye 
between the projectile and the bore of rifled ord , and for obt x 
rotary motion of the projectile in its passage through the bore, aud it con- 
sists iu an unproved arrangement of a flanged follower, in combination 
with an expanding, concave, convex, or conical packing ring. The Third 
part of the invention relates to percussion fuses for the iguition of the 
bursting charges of explosive projectiles, and consists, principally, in the 
consi uction of a percussion fuse (ube or plug with tWo separate Cuambers, 
ouv to conta: fuiminate of silver or mercury, or other fuluunating powder, 
and another tv Ccoutam sand, ewery, broken gidos, or any other hard gra- 
nalar substances, the Chamvers being so arranged and Ccoubined (by me os 
of a lock of simple construction, as to be perfectiy cloved and jocked, to 
prevent communication between them until tue firing of tue charge 
of the picce of vrdvance from which the projectile is to be turown, 
ihe unlocking is effecred by the impact produced upon the projectile by the 
explosion of the charge, and tuus Communicauion between the two chambers 
is opened for the admixture of their convents, 

902, A. V. Newton, Crancery-lane, London, * Ofensive weapons.”—A com- 

munication. —Dated vik April, 183, 

This mvention consists in the combination with a lance of a revolving 
many-chambered cylinder, of similar character to that commonly used in 
revolver fire-arims, arranged to rotate u,on the pole or shaft of a lance by 
having the said pole or shaft passed directly through it, The many-chambered 
cylinder is made removable from the lance, and it is furnished at its rear 
end with a circular series of ratchet like teeth corresponding in number 
with the chambers, The lance, pole, or stock is Uitved with a hammer, so 
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formed and arranged that, by turning the cylinder upon the axis, the 
ratchet teeth will force back the hammer in such manner as to permit of 
its being driven forward again by a suitably-epplied spring. The hammer, 
when driven forward, will strike upon the uppermost of a series of percus- 
sion caps, or their ra a applied in rear of the several chambers, and 
tire the charge contained therein —the charges of all the chambers being, in 
like manner, discharged in regular succession. Fitted to the butt of the pole 
or shaft is @ spike, which can be sheathed by being pushed into the pole or 
shaft when the weapon is to be carried or uscd, and protruded 
from the butt, to enable it to be driven into the ground, to hold the 
weapon in an upright position ready to be quickly laid hold of when re- 
quired for use, 





CLass 7.—FURNITURE AND CLOTHING.—None, 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


821. W. E. Newton, Chanery-lane, London, “ Producing yellow colouring 
matter and other colours.” —.A communication. - Dated 30th March, \863. 
This invention consists i. a novel process for obtaining {rom naphthaline a 
yellow dye, which may be used either alone for dyeing yarns or threads and 
piece goods, or be treated with suitable chemical reagents for varying its 
hue, a8 desired. The following is the mode of carrying out the improved 
process :~—The patentee takes 100 kilogrammes of naphthaline, and boils the 
same for a few hours in an acid solution of 200 kilogrammes of water and 
20 kilogrammes of nitric acid at 30 deg. B é. The naphthaline must 
kept wel) stirred while dissolving in the boiling water and acid, and the 
ugitation must be maintained until the mixture has become cold. He next 
uraws off the mother liquid, and the naphthaline will then present the ap- 
pearance of brown crystals. These crystals are now to be well washed in 
vold water to remove the acid. In order to obtain a yellow solution of 
colouring matter, the crystalline product is to be treated with boiling water, 
to which is added five kilogrammes of liquid ia The solution thus 
obtained is to be filtered, and subsequently evap 1 to a concentrated 
state. The concentrated solution must in like manner be filtered, and when 
cold it will be ready for use. 
832. H. Kamer, Kender-street, Old Kent-road, London, “* Tanning.” — Dated 
81st March, 1863, 

According to this invention the hides or skins are suspended within an 
air-tight vessel, so that the tanning liquor which the vessel contains may 
come in contact with every part of each hide or skin. The patentee ex- 
hausts the air from the tank, and, further, keeps the tanning liquor in 
motion during the process, so as to prevent it separating, and so that it 
may sweep off from the hides or skins the film of spent liquor immediately 
it is formed. The apparatus employed for this purpose isa rectangular 
tank, capable of being closed air-tight by a lid. Within this tank isa 
frame, somewhat shorter than the tank, and capable of moving to and fro 
endwise within it, this motion being given to it by a rod which is attached 
to the frame; the rod passes out through a stuffing box in the end of the 
tank, and is then connected with an eccentric or other similar instrument. 
The frame runs backwards and forwards within the tank or suitable guide 
rails, and the hides or skins are hung on Jaths at the upper part of the 
frame transversely of the length of the tank. As the hides or skins move 
to ard fro the tanning liquor presses first on one side of them and then on 
the other. The tank is connected with an air pump, and is exhausted 
during the process, 

801. J. GRantitam, Nicholas-lane, London, ‘ Apparatus connected with 
— used in manufacturing compressed suel.”—Dated 27th March, 

This invention refers to machines with turn’tables or mould frames, upon 
which are affixed a certain number of moulds, and around which three 
operations are carried on nearly simultaneously, namely :—First, filling the 
mould with the small coal or other material; Secondly, subjecting the said 
material to the action of a hydrauli: press for the purpose of solidifying or 
compressing it; Thirdly, subjecting it to the action of another press for the 
purpose of discharging the block of fuel from the mould. The moulds are 
presented seriatim to these operations, and hitherto the turntable has been 
moved by means of manual labour, which it is here proposed to effect by the 
use of hydraulic machinery. 

15. J. Daux, Manches'er, and G. Biscnor, jun., Swansea, Manufacture of 
aniline, naphthylamine, &c."”— Duted 28th March, 1*63. 

In this manufacture of aniline and analogous bodies there is a iarge 
quantity of metallic iron used, which is obtained chiefly from borings or 
turnings or subsequently ground,so as to bring them into small particles. 
Now the first part of this invention consists in a method of producing 
metallic iron ina finely divided state. This is effected by submitting an 
oxide of the metal toe such a heat as will effect its reduction, but will not 
fuse the metal. This process may be effected in a retort or other ordinary 
apparatus, but the patentees propose using a certain arrangement of 
furnace which is also applicable for obtaining the metal in the above nam 
condition for other purposes. The arrangement which they propose 
consists in placing the fire bars at one end of the furnace, and the flue at 
the opposite end, the working door being at the latter. In connection 
with the bed of the furnace there is an air tight chamber, into which the 
reduced metal may be raked, This furnace may be provided with a cuarg- 
ing door at the side, to be closed air tight during the operation, In 
reference to the manufacture of aniline, or other analagous body, the pro- 
cess may commence with the usual description of iron, and after it has 
become oxide, it mav be reconverted into the metallic state for subsequent 
use, as above described, For the purpose of producing finely divided iron 
applicable to the manufacture of aniline, they take an oxide of the metal, 
and having ground it mix therewith from 20 to 25 per cent. of small coal, 
or other carbonaceous matter. The mixture is then submitted to heat in 
any suitable apparatus (an ordinary retort for instance) uatil reduction of 
the metal is effected, care being taken to keep it below that temperature 
which would cause fusion. A red heat is the degree required, and the pro- 
cess will be completed in from eight to twelve hours. The finely divided 
metal thus obtained is liable in its heated state to become again oxydised if 
exposed to the air,and it is therefore desirable to adopt a vessel to the 
mouth of the retort into which the metal may be raked, and which may 
subsequently be closed up uncil the metal is cold. The finely divided iron 
thus obtained they use for the manufacture of aniline and analogus bodies 
in the same manner that iron is now used for that purpose, On com- 

i the f e of aniline or analogous body the usual turnings 
or borings of iron may be employed. These during ‘the process become 
oxidised, and are therefore in the proper condition for being converted into 
the finely divided metal as above described. 

817. T. Barnes, Karl of Dundonald, Queen's Gate, Hyde Park, ‘ Treating 
enw vuls and volatile oils or essentiel oils.” ~ Dated 30th March, 
863. 

This invention consists in a new and novel mode of decolouring, deodo- 
rising, and indurating fats, oils, and oleag nous bodies, by the use of 
sulphureous acid gas and carbonic acid gas in combination with atmo- 
spheric air, or alone, so as to deodorise and indurate the same,— Not pro- 
ceeded with, 

809. W. H. Parkin, Sudbury, Middleser, “ Manufacture of red and orange 
colouring matters.”-—Dated 4th Apri, 1863. 

It has before been am peg to act on a salt of naphthalamine with nitrate 
of potash or other nitrate so as to obtain a red or orange colouring matter, 
but the process has been of no commercial value, as the reaction wren these 
two substances only are employed is incomplete and variable, besiaes which 
the proper purification of the colour has not heretofore been effected. 
According to this invention the inventor employs in addition to the salt 
of naphthalamine and the nitrate an alkali or basic substance, capable of 
taking some of the acid from the salt of naphthalamine. He employs m 
practice the hydrochlorate of naphthalamine, nitrate of potash, and potash, 
and to two equivalents of the first he adds one equivalent of each of the 
latter; immediately chloride of potassium is formed, and one equivalent of 
nitrous acid is left to act on two equivalents of naphthalamine ; the required 
colouring matter is precipitated, and it may at once be used as a pigmeut 
for printing, or it may be dissolved in alcohol and used as adye. The colour, 
however, is much improved by purification, which is effected by washing it 
with water, then dissolving it in alcohol or other solvent, and crystallising 
it out therefrom. To produce the purified pigment the inventor precipitates 
a solution of the purified colour by means of water.—Not proceeded with. 
863. P. Spence, Newton Heath, near Manchester, ** Manufacture of sulphuric 

acid and sulphote of iron.” —Dated 4th April, 1863. 

This invention has for its object the saving of the waste vapours arising 
from the manufacture of sulphuric acid, and the production of such saving 
of sulphate of iron. To effect these improvements the inventor causes the 
waste vapours to pass through masses of metallic iron in the condition of 
} orous cakes, whereby the said gases are absoried, and sulphate of irou is 
consequently produced, The condition of metallic iron above referred to 
is attained by submitting its oxides or ores to heat, so as to reduce it with- 
out fusion, The finely divided metal which arises from this treatment he 
also proposes to use for the manufacture of sulphate of iron, apart from the 
manufacture of sulphuric acid. —Not proceeded with, 

836. T. Gray, Lower Mitcham, Surrey, ** Preparing and Lleaching jute, §¢.” 
— Dated 8th April, 1863. 

The patentee claims, First, the omission of boiling the material in alkali 
before bleaching it. Secondly, the mixing of soda ash, or other alkali, 
with the bleaching liquor before the material is immersed in it, the material 
being thus rendered considerably stronger than that bleached by the 
ordinary process, and whereby it acquires a permanent snow-white colour 

















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Tne Inox Trape or THE Past Week: Continued Briskness; The 
Advanced Rates Maintained—Tne Bessemer Process: Allegations 
Respecting the Scrap: An Able Letter by Mr. Henry Bessemer : Ig- 
norance of the Process by a “ Black Countryman:” Fifty Tons of 
the Scrap Wanted—Tue Coat TRADE: Continued Activity ; Com- 
petition: Rise in the Wages of Engine Tenters West of Dudl-y— 
Pit AcciDENT THROUGH CARELESSNESS—CURIOUS AccIDENT—THE 
GexeraL Manvracturinc Trapes: General Briskness—Conces- 
ston TO NAILERS—BANKRUPTCIES—THE MERCHANDISE Marks Bitu: 
Want of a Registration Office—Excessive Coat ‘TONNAGE ON THE 
Brawincuam Cana: Public Agitation of the Question in Birming- 
ham—Burnine Stack Coat to Ger Kip or Ir, 


Fora maker of finished iron in the South Staffordshire or East 
Worcestershire district to be at present short of orders in any de- 
nomination, is a rare exception to the rule. Buyers, who some 
time ago held back in the hope that finished iron might be bought 
in the middle of the quarter at considerable reductions upon the 
advanced rates of quarter-day, are some of them now entering the 
market, and purchasing at those prices even for delivery at Lady- 
day next; and this indication of the state of feeling amongst buyers 
confirms the views of makers that the prevailing rates may be con- 
sidered as those which will rule for a considerable period. It might 
have been thought that the rapid rise in the rate of discount would 
have tended to check the general briskness; but such is not the 
case. Purchasers of pig iron are rare. Nevertheless, there are 
some first-class makers who are receiving weekly orders for as 
much iron as they can produce in that week. 

An ironmaster in this district has been making some partial expe- 
riments with some samples of scrap iron produced by the Bessemer 
process, and he has communicated to certain of the local papers an 
article under the head of “ What can be done with the Bessemer 
Scraps?” ‘To this question the following reply, which is as inte- 
resting as it is exhaustive, has been written by Mr. Henry Bessemer 
himself, and inserted in the Birmingham Journal:—“ Sir,—in your 
impression of the 31st ult. this question is said to be engaging the 
attention of ironmasters ;' will you, therefore, kindly permit me, 
through the medium of your columns, to state what is now really 
being done with Bessemer scrap steel? First, then, as to its em- 
ployment asa raw material for making ingots of cast steel. I may 
state that all the Bessemer scrap steel made in one establishment 
during the last two years has been sold to cast steel makers, who 
melt itin crucibles in the same way as practised by them in working 
up the ordinary scrap steel made by the old process. Secondly, as 
to its re-manufacture in the Bessemer process. This is one of the 
most simple modes of utilising the cast scrap, and also the crop ends 
of bars or ingots, since no appreciable amount of labour is expended 
in the re-conversion of such scrap into ingots of any desired weight 
or form. When these scraps are of small size they are sometimes 
thrown cold into the converting vessel; and I have known, in 
hundreds of cases, as much as 2 ewt. of cold steel scrap to be used 
with every ton of melted crude iron run into the converter; these 
scraps become completely fused during the converting process, and 
thus form an addition to the weight of ingots obtained without any 
increase in the labour, fuel, or engine power employed to produce 
them ; it has, however, been found preferable to heat the scrap pre- 
vious to putting it into the vessel. In this way large masses of steel, 
weighing from 5 to 7 cwt., have been perfectly fused in the convert- 
ing vessel during the short spce of time occupied in the conversion 
of a charge of crude iron. Thirdly, with reference to the welding 
up of Bessemer scrap steel, so as to utilise it in a manner similar to 
that in which wrought iron scraps are usually worked up. It is 
stated in the article you published on Saturday last, that ‘ efforts 
have been made to use up the scraps that accumulate in the working 
of the Bessemer process, but it has been found impossible to re-adapt 
it. . . . The scraps have been subjected to intense heat, but they 
will not ballup . . . * and skilled blacksmiths, who have had 





great experience in steel welding, have tried their utmost ; but, even 
after the metal has been so heated that it was feared it would fall to | 
pieces beneath the hammer, yet no chemical union could be . 
effected, &c. &c. It is difficult to understand how such conclusions } 
could possibly have been arrived at, unless the experiments referred ; 
to date back to the time wnen the process was in a far less advanced 
state than it is at present. Could the particular samples of steel | 
experimented on have been made from some inferior quality of | 
iron, or during the first attempts of an experienced maker? or were 
they tried with some unusually hard or highly carbonised steel that 
would not bear the ‘intense heat’ thought necessary to weld 
it? or did the fault rest mainly with the experimenter? These 
are questions which I cannot answer; but I know from 
experience that isolated experiments will sometimes deceive 
the most careful manipulator, and it is only by some such means 
that I can possibly account for the results stated, results most 
perfectly at variance with daily practice on a commercial scale, for 
even the scrap metal taken from the casting ladle, in its unwrought 
state, welds up most perfectly. One of my licensees, writing to me, 
says, ‘I have been making a pair of railway axles by piling the 
ladle scrap, and we have made such a perfectly sound job of them 
that I think I shall never again make axles in any other way.’ 
This gentleman also states that welded steel tyres are so perfectly 
sound that in trying to fracture them at the weld they almost in- 
variably break on oue or the other side of it; indeed so thoroughly 
successful is the welding of Bessemer steel tyres that one of the 
first houses in the trade has now adopted the process, and more 
than 100 tons of steel tyres have been welded in the most 
perfect manner, many of them of the largest size used for 
locomotives. With reference to the piling of scrap or crop ends, I 
may mention an instance bearing strongly on this point. The 
London and North-Western Railway Company having on hand the 
crop ends taken from 500 tons of Bessemer steel rails, proceeded to 
pile these crop ends in precisely the same manner as practised iu 
piling scrap iron. These piles were made into flat slabs, and were 
afterwards used to form the top aud bottom side of other piles, com- 
posed of old iron railway bars, and were then rolled into new rail- 
way bars, having steel faces, and the central part of common iron. 
More than 100 rails were thus made, and after many unsuccessful 
attempts to detach the steel, both by hardening in water and by 
other means, they were laid down for use upon the line. Here we 
have an instance not ouly of the welding of Bessemer steel scrap, 
but also of its perfect welding to ordinary wrought iron, and I 
submit that the simple fact of all the seraps resulting from 500 tons 
of Bessemer steel, made by not less than 500 consecutive repetitions 
of the converting process, shows that Bessemer steel of a uniform 
welding quality can be made with certainty in the regularand ordinary 
way of trade. I will not trespass on your valuable space by multiplying 
instances of the successful application of the welded scrap steel, but 
will couclude these remarks with an example of the employment of 
welded bar steel, as long practised at the works of Messrs. Henry 
Bessemer and Co., of Sheffield. In making large forgings of steel it 
was formerly their custom to employ a pair of wrought iron hoops, 
somewhat larger in diameter than the mass intended to be forged. 
These hoops were puton to one end of the forging, and a staff was then 
inserted iu a recess formed on one side of the hcops. Iron wedges 
were then driven by a sledge hammer between the forging and 
the interior of the hoops, and the wedges were again driven 
home when tie hoops became hot, and a further most powerful 
strain was brought upon the hoops by cooling them with water, and 
thus bringing into play the contractile force of the metal, aud 
thereby causing a still more powerful grip upon the stuff. So many 
iron hoops gave way under this severe ordeal that the manager of 
the works some eighteen months ago was induced to try hoops 
made of Bessemer steel, by simply welding the two ends of a bar 
together, anj such has been the perfect success of the system that 
iron hoops for this purpose have long since been wholly abandoned. 








Now, when it is remembered how many times these hoops are 


wedged up and shrunk on, and that while this powerful tensile 
strain is still on them, that they have to bear the repeated con- 
cussions of a heavy steam hammer, it will be admitted that a 
more severe test of the soundness of a weld could scarcely be 
devised; and it will at the same time be readily understood 
that the use of welded steel hoops for such a purpose would 
never have been so long continued if there were any un- 
certainty or practical difficulty in making a sound weld.” 
As an illustration, however, of the want of information upon the 
qualities of the Bessemer iron which still prevails in some parts of 
this district we now give some extracts from a letter appropriately 
signed “ A Black Countryman,” which appeared simultaneously with 
the inventor's reply. ‘Che writer, referring to the title of the notice 
first published, says :— 

“If such questions are now asked respecting what is to be done 
with the scrap, what may be expected to be asked in a few years’ 
time, after railway companies have expended their thousands of 
pounds in laying down Bessemer rails, with the idea that, although 
a high price has been paid, they would wear for ever? Have they 
considered the extra first cost and, as your paper of to-day states, 
the non-usability of the scrap (old rails), and placed those items to 
the debit of the expected advantage to be gained over? as using a 
good malleable iron that will wear for a great number of years, 
and. after having served as a road for our carriages, be worth in the 
market about two-thirds its original cost, besides the amount of 
danger that is avoided by the use of good fibrous iron over as the 
semi-cast iron, capable of being, like common kitchen grates, run 
from almost any kind of metal bearing the name, or having the ap- 
pearance of, pig iron. Practical iron-makers well know the use of 
good scrap iron, and need neverask what is to be done with it; but, by 
the question being now asked, the public will be able to form an 
opinion as to the merits of the process introduced among them as the 
Bessemer process, which was to have done so much for the nation. 
Those great results have yet to be obtained, and all old ideas and 
principles cast away. No doubt there may be many purposes the 
metal is useful for, such as are usually made from cast iron; but. 
as a general substitute for bar iron or steel, it is not yet their equal 
or ever will be. Why has not puddled steel made greater strides 
than it has? Simply because the process is not regular, and the 
scrap cannot be used to as good advantage as ordinary iron scrap. 
Again, the latitude for using an inferior pig iron is much greater 
than for manufacturing tough fibrous iron. Many of these new 
processes, or rather old processes brought up again. are only good 
for the manufacturer, but injurious to the pockets of the public, and 
no better proof need be given of the unsuitability of some of the 
metals than the questions asked and the reasons assigned in 
this day’s paper; nevertheless the scraps may be re-used and made 
not only as good, but far superior to the metal they were run 
from, by a simple process well known to many of my neighbours 
and could be imparted to the manufacturers using the Bessemer 
process for a small consideration in money value.” (!) To all this we 
may add that we know a manufacturer in Birmingham who is now 
in the market for fifty tous of Bessemer scrap-iron, and who has 
been unable to get anything like the quantity he has desired. If 
anyone who is using the Bessemer process has an accumulation of 
scraps, we should be happy to put him in communication with the 
manufacturer referred to. 


The demand for the thick coal of the South Staffordshire district 
continues brisk. This briskuess, however, is caused principally by 
the wants of those within the district, for the recent advance in price 
of 2s. per top has had the effect of turning the greater part of the 
country demand in the direction of Cannvck Chase and Leicester- 
shire, where the rates have been increased only a shilling and nine- 
pence respectively. Ironstone is rapidly changing hands at last 
week’s quotations. Comparative satisfaction is shown by the work- 
men of the district, and any movement for a further rise in wages 
is at present improbable. On Wednesday the mine proprietors west 
of Dudley yielded to the demand of ‘certain of their engine tenters, 
and raised their wages 3d. per day. 

Another colliery accident, the result of carelessness, has this week 
to be added to a long and deathly list. At one of the pits belonging 
to Messrs. Dixon and Amphlett, near Tipton, a few days since a lad 
of eighteen, named John Williams, was running a bowle towards 
the mouth of the shaft, when the scaffolding broke, and the miner, 
following the vehicle, fell into the pit and was killed. At the in- 
quest it was shown that at the time of the accident no runner was 
over the pit’s mouth, and that the chartermaster was wholly igno- 
rant of the 20th colliery rule, which provides that “the chartermaster 
shall be responsible for sufficient means being adopted to prevent the 
loaded and empty skips falling down the shaft from the surface or 
pit top when the runuer is off.” Had this rule been attended to the 
accident could not possibly have occurred. The coroner reproached 
the chartermaster for his neglect, and it is probable that legal pro- 
ceedings will be taken against him. 

An accident peculiar to a mining district, and of a character which, 
even there, is unusual, occurred on Saturday last at the Russell Hall 
Furnaces, near Dudley. A man, while driving two horses overa 
pit bank, was alarmed by seeing them suddenly disappear into the 
earth. The spot had been largely undermined by colliery operations, 
and the man has to congratulate himself that he was far enough 
behind the animals to escape their fate. 

The position of commercial travellers for a Midland hardware 
house is, just now, a somewha: enviable one. Although in the 
middle of his journey, he is sending home orders suflicient, not only 
to keep the manufactory in full operation, but, in many instances, to 
ward off anxiety for at least a month to come. The demand for 
articles of general domestic use is especially good, and affords a 
pleasing contrast to the state of things prevalent in this department 
during the last two or three winters. The general foreign trade is 
languishing. To Australia, New Zealand, and the continent, how- 
ever, this remark does not forcibly apply. At Birmingham the wire 
and rolling mills are in constant motion ; the platers, brassfounders, 
and japanners are fairly active; metal bedsteads are in good request; 
the light steel toy trade is lively ; hollow-ware and tin plate goods 
are in large demand; and the jewellery trade has improved. The 
depression in the gun-making branch still continues. 

Wolverhampton shares in the general briskness. Here the brass- 
foundry and tin plate branches present no sigus of languor; the 
hollow-ware founders and japanners are tolerably well employed ; 
the spade and shovel makers are in a similar position; and the 
cabinet and fine plate lockmakers do not complain of extensive 
idleness. At Bilston considerable improvement is apparent. A 
brisk inquiry for railway work is producing activity at the iron- 
foundries of Wednesbury and West Bromwich; and the electro- 
platers, malleable iron casters, and saddlers’ ironmougers of Walsall 
are well employed. The Darlaston gun-lock trade is unaltered; but 
the coach spring, nut, and screw branches continue active. 

At Willenhall the lockmakers have no cause for complaint. Dutch 
locks, for the South American market, are not in great demand; and 
a similar remark is true of the fancy pad and rim locks, usually 
consumed by continental buyers. ‘Che common kinds of rim locks 
and brass padlocks, however, are readily sold, and the boltmakers 
are driving an increasingly brisk trade, at advanced rates. The 
curry-comb branch still suffers—and is likely to suffer—from the 
continuance of the American struggle. 

The strike of the makers of the “hundred ” nails in the Sedgley 
district has come toan end. The masters have conceded a total rise 
of 6d. per cwt., and the men are now at work upon the new terms. 

At the Birmingham Bankruptcy Court, 8 few days since, Messrs. 
J. and W. Hitchen, wire drawers of the town, came up by adjourn- 
ment for their last examination and discharge. It was shown that 
the bankrupts had omitted to keep proper books of account, and for 
this offence they were suspended with protection for six months. 
An attempt on the part of the opposition to prove the bankrupts 
guilty of trading upon fictitious capital, and of contracting debts with- 
out reasonable expectation of being able to pay them, failed although 
the commissioner said that the case was a very bad one—On the 
same day S. Ridge, coal dealer of Wolverhampton, received his order 
of discharge.—On Tuesday at the same court the case of G. B. Caps, 
engineer, of Burton-on-Trent, was.adjourned to the 16th of Decem- 
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ber.—On Friday the case of E. Cooke, needle manufacturer of Red- 
ditch, was adjourned until the 17th of December, in order that a 
cash and purchase account for a period of six months before the 
ro te. +4 J might be furnished.—Yesterday week H. 8S. Getley, a 
bankrupt lead merchant of Hagley, was adjourned for four months | 
without protection. 

The special commissioner of the Morning Post, in beginning his 


twenty-fifth letter on the poor of Paris, says :—“ The little atelier | 


in which we found ourselves had for head a workman who had 
been three or four years at Birmingham, in the employment of 
Messrs. Elkington and Co. His was a little bronze atelier, in which 
piece-work was done. The man himself was engaged working up 
a large group of pheasants, old and young, that was to be sent off 
the next day to some English peer. He was one of those men, 
thoughtful and taking to the business of life with real earnestness, 
who always become leaders among their fellows.” 

Some correspondence, interesting to those of our readers who use 
trade marks, has recently appeared in one of the Birmingham papers. 
In answer to a manufacturer who wished to know whether he 
might adopt a certain mark to distinguish goods of his manufacture, 
whether before adopting such a mark he had any means of ascer- 
taining whether it had been previously used as the trade mark of 
another manufacturer, Mr. G. R. Holland, of the local patent-office, 
wrote to the effect that as yet there is no office in England for the 
registration of trade marks. The inconvenience arising from this 
will only be partially obviated by the Merchandise Marks Act, the 
more important provisions of which will come into operation in 
January next. Mr. Holland thinks that the want of a provision by 
which, as in France, a trade mark is registered in a manner similar 
to that in which an ornamental design can already be registered in 
this country is a great defect in the bill named. 

A subject of great importance to the manufacturers of Birming- 
ham is being agitated in the columns of the leading daily papers of 
that town, both editorially and by correspondents. The cause of 
complaint is the high rate of tonnage levied on the South Stafford- 
shire coal traffic by the Birmingham Canal Company. Although 
the subject has been for a fortnight before the public, the canal com- 
pany have not yet spoken upon the subject. The facts, as at present 
given, lead to the following conclusion:—The Canal Company, it 
appears, levy two different rates of tonnage. Outside Birmingham 
they allow coal to be carried along the canal at the rate of 3d. per 
ton, without regard to distance. On all coal taken into Birmingham 
itself they charge for tonnage 14d. per ton for every mile of distance. 
A boat-load of coals, weighing 20 tons, taken over a distance of 
ten miles, and unloaded beyond Winson Green Bridge, would be 
charged five shillings for tonnage. A boat-load of coals of the same 
weight, also taken over a distance of ten miles and unloaded at the 
Old Wharf, in Paradise-street, would be charged twenty-five shillings 
for tonnage. Or to put the matter in another way. Last year the 
Canal Company carried into Birmingham upwards of one million 
tons of coal. Supposing this quantity to be carried at “ the district 
rate” of 3d. per ton, the cost of tonnage would be £12,500. But, 
assuming the average distance to be ten miles, at “the town rate” 
of 1}d. per ton per mile, the cost would be not less than £62,500. 
It follows, therefore, that £50,000, the difference between these two 
sums, was the amount of the tax levied upon Birmingham by the 
Caval Company, for some reason which they either cannot or 
will not explain. It is possible that the company may have 
some grounds for compelling the coal consumers of Birminug- 
ham to pay them just five times the rate of tonnage levied 
upon consumers outside the town, but hitherto they have 
not made known such a reason if they have one. The 
burden needlessly imposed upon Birmingham does not, however, by 
any means exhaust the grievance. By getting their coals cheaper 
manufacturers outside the borough can afford to undersell manu- 
facturers within the borough ; and thus a strong temptation is held 
out to establish new works in the district to the loss and damage of 
the town. There is known to have been more than one case in 
which manufacturing firms have been prevented from establishing 
their works in Birmingham because of the high price of coals there 
as compared with the district. Weare aware there is not a single 
Birmingham man upon the board of directors of the company; but 
even this remarkable fact does not account for the extraordinary 
impost levied upon the town; for, whoever the directors may be, 
they surely must be able to perceive that their own interest is con- 
cerned in stimulating rather than in checking the trade of Birming- 
ham. The subject is of grave interest also to the colliery proprietors 
in South Staffordshire. During the proceedings of the Mechanical 
Engineers in Birmingham, August, 1860, the Earl of Dudley’s Round 
Oak Works were under discussion, and it was pointed out that a large 
yaar of small coal was needlessly used there, as the waste heat 

rom the puddling furnaces might have been made to raise all the 
steam required. Mr. Richard Smith, the well-known agent of the 
Earl of Dudley, stated, in reply, as an apology for this waste, “ That 
there was an immense quantity of small coal made in working their 
thick coal, which the men used to leave on the floor of the mine till 
it accumulated sometimes to 12 feet in thickness, till finally, from 
droppings of water from the roof, spontaneous combustion took 
place, aud obliged them often to leave a fine side of work, causing a 
great loss. So great inconvenience was thus occasioned, that it was 
decided, ix planning the pew works, it would be better to have 
separate boilers, independent of the puddling furnaces, in order to 
be obliged to burn the slack, that there might be a necessity for 
drawing it out of the pits, so as to prevent its accumulation in the 
workings.” After the meeting the members visited the works in 
question, and those who inspected the slack or small coal that was 
thus being needlessly consumed, remarked that it seemed to them a 
shame to see it burnt for the sake of getting rid of it. From this, it 
will be seen what is the waste that has been and is still going on in 
the district owing to the want of demand at the collieries for the 





slack or small coal produced. Although of a quality that is just | 
adapted for a great variety of manufacturing purposes, slack is an | 
article that will not bear a high rate of tonnage. It is thus most | 
desirable for the Canal Company tu meet the case, by allowing the 
district rate of 3d. per ton to apply to slack brought into Birming- 
ham with, say, an extra 1d. S the additional distance from the | 
Winson Green Bridge, aud the usual charges for locks. Besides the | 
waste in the pits and at some of the forges and mills, an immense | 
saving of small coal might be made in connection with the blast 
furnaces of South Staffurdshire. Several firms have now for some 
time been using the waste gases from them, saving many thousand | 
tons of coal each; and it is estimated that if the other iroumasters | 
of the district followed their example, the result would be a saving | 
of upwards of half a million tons of small coal annually. Most of 
the firms who do not use these waste gases, give as the reason their 
inability to find more than a very limited market for their 
small coal, and so, like Mr. Richard Smith, burn the surplus 
under their boilers as the easiest mode of getting rid of | 
it. At many collieries in other districts the colliery owner 
has uo difficulty in disposing of his small coal, owing tu its caking 
properties, so that it is made into good coke as fast as drawn out of 
the pit, but the South Staffordshire slack being of a non-caking | 
quality cannot be thus made use of. If the 4d. rate for slack into | 
Birmingham above alluded to prevailed, it would quickly diminish, 
if not entirely prevent, after a time, the continuance of the woeful | 
waste at present practised in the Black Country. The immense 
advantage of the reduced rate to Birmingham is tov obvivus to need 
dilating upon. The insurance of a constant supply of cheap fuel 
would cause many new manufactories to be built in the town and 
its suburbs, and along or near the banks of the canal, besides 
enabling aud inducing the owners of existing mauufactories to 
increase them, thus adding greatly to the prosperity of the town, 
and not so seriously affecting the revenues of the canal as might be 
expected ; for it must be borne in mind that the company only pro- 
vide the water way, the manufacturer finding the horses and boats, 
so that as long as their revenue is maiutained, it does not matter to 
them whether it is produced by the carriage of ten thousand tons or 
ten buudred thousand tons. It is well known to what av extent 
slack has been utilised within the last few years as fuel for steam 
boiler furnaces in the metropolis. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Tur Irvs: Middle Level! Drainage Commissioners : State of the Syphon 
Dam near Lynn—State or 'TRave : Sheffield : Cleveland —Noxtuern 
Tortcs: The late Meeting of the British Association in Newcastle 
(winding up accounts): River Tees Commissioners (Important 
Breakwater): Workshop jor the River Tyne Commissioners : Iron 
Shipbuilding—Liverroo.: Mersey Docks and Harbour Board: 
Proposed Tunnel under the Mersey : Progress of Sanitary Improve- 
ment in Liverpool—Tue Manvuracturine Districts ; State of Em- 
ploymenl: New Public Works—Scortisu Marrers: Proposed 
Junction of the Glasgow Railways: fron Shipbuilding: Glasgow 
Mechanics’ Institution—New Yorksutne Raways. 


An important meeting of the Middle Level Drainage Commision- 
ers was held yesterday week, at March. The Middle Level is the 
commission which sustained such heavy losses last year in con- 
sequence of the inundation near Lynu. The report presented 
observed inter alia:—“ The accounts for the year ending the 6th of 
April last, which will be submitted to this meeting for allowance, 
show that the very large sum of £86,650 15s, 34d. exclusive of the 
repaymentof a temporary Joan of £20,000) was disbursed during that 
period, of which the larger half, namely, £57,744 7s., was inreference 
to works consequent on the failure of the outfall sluice in May, 1862, 
and the further sum of £1,995 16s. 8d. was paid on account of law 
expenses, arising principally out of that calamity. About £8,000 
has since been paid on account of such works, and from £2,000 to 
£3,000 still remains to be paid, exclusive of the engineers’ charges, 
which have not yet been received. On the 6th of April last the 
balance due from the Commissioners was £5,307 13s. 7}d., and such 
balance will, at the end of the current financial year, amount to 
about £22,000. In a report of the general committee to the meeting, 
held on the 5th November last, it was stated that there would be an 
estimated deficiency of £20,000 or thereabouts in ihe funds of the 
commissiovers to provide for the works contemplated by the 
engineers. ‘The result has confirmed that estimate. The board 
however, do not advise any departure from the recommendation of 
that report, which was unanimously adopted at a very large meeting 
of the commissiouers, provided this meeting will guarantee to the 
treasurers, bankers, and others, the repayment of any sums which 
they may, on the request or with the sanction of the board, advance for 
the use of the commissioners. Two of the actions against the com- 
missioners, arising out of the disaster at the outfall sluice, were 
entered for trial at the assizes held at Norwich in the month of 
April last, and one of the cases (Cce v. Wise) was then tried, and 
after atrial of four days the verdict sed against the com- 
missioners on the questions of fact submitted to the jury, but 
questions of law were reserved for the opinion of the judges of the 
Coure of Queen’s Bench. These questions have uot yet been 
argued, but sufficient has transpired to show that they are not mere 
technical objections, but questions involving substantial and 
important legal principles. ‘i he case will, it is expected, be argued 
in the course of the present term. There is also another case arising 
out of the same disaster set down for hearing in the present term. 
It is entitled “ The Queen v. Middle Level Commissioners "—being 
an application for a mandamus prosecuted by the Haling Com- 
missioners, and involves the question as to whether{the Middle Level 
Commissiouers are bound to provide a haling way by bridge or 
otherwise over the entire breach in the west bank of the Ouse. The 
board are advised the liability of the commissioners does not extend 
beyond the site of the late sluice, aud the question for the decision 
of the court is whether or not the liability of the Middle Level 
Commissioners does extead further than this, Iv consequence of 
some appearances of leakage at Sulter’s Lode Sluice, which, until 
lately was under the charge of the Bedford Level Corporation, the 
board had the same laid dry and properly examined, and they have 
the satisfaction of stating that Mr. Harrison, one of their principal 
engineers, after a careful inspection, reported it to be sound and sub- 
stantial. The board have also had the Old Bedford Sluice until 
lately, under the charge of the Bedford Level Corporation, properly 
repaired. Other works late of that corporation require attention, 
which will be given in due course. A simall leakage and some 
disturbances at the syphon dam aud works have lately occurred. 
Mr. Harrison, one of the engineers, has since examined the works. 
The amount of rain which has fallen during the past winter has been 
so unusually small that no opportunity has arisen for judging by 
actual experiment as to the probable efficiency of the syphous. The 
board, therefore, feel that they must still wait to see whether they 
fulfil the confident hopes entertained ; and in taking this course they 
are acting under the advice of their enginecrs, whose opinion 
is that no further steps should be taken until the efliciency of the 
syphons is tested by actual experience. Annexed is a letter from a 
Mr. Harrison, C.E., to Mr. Wise, the clerk to the commissioners, 
with reference to the state of the syphon dam and works, constructed 
with such infinite labour in May and June, 1862:—"* Lynn, Nov. 4th 
—Deax Sirx,—l have this morning, in consequence of your letter, 
examined the dam at St. German's, with Mr. Lunn. The men be 
had set to work to find the source of the leakage were at work on the 
sea-side when we were there, and just came on the clunch and stone 
close to the syphons furthest from the engine-house, which showed 
strong indications of being the defective point. Mr. Lunn has given 
directions to have some puddle prepared, and the men will open out, as 
far as they can, the course of the water, and then fill the excavated 
space in with’puddle. This they will be able to do before the tides rise 
to the level at which they are working, and the next spring tides 
will prove whether this is or is not the point where the leakage 
arises. It is very important that Mr. Luun should be on the spot 
to-morrow, to direct the men as to what is to be done, as the work 
must be finished before the tides make again. No bad result is likely 
to arise from this leak, aud it is very difficult to makea dam without 
something of this sort showing itself, and it is just possible that the 
same thing may take place again and elsewhere, but it will in no 
way affect the stability of the dam. 1 have written to Mr. Hawk- 
shaw tv meet me in London on Tuesday or Wednesday (next week), 
when | should like Mr. Lunn to be present, and we shall then know 
the result of the work now being douc, and be able to decide whether 
any further steps are necessary.” It may be interesting to note that 
the present bonded debt of the commission is £461,000. 

The trade of Sheffield continues pretty good. The joiners and 
engineers’ tool manufacturers are moderately busy. At Rotherham 
trade is represented as in a steady, satisfactory condition, and the 
railway wagon builders are doing more than for some time past. 
The demand for heavy castings is brisk. The large iron houses are 
working night and day, aud can scarcely get their orders out of hand 
fast enough ; the chief demand is for armour-plates, axles, tyres, and 
railway material generally. Messrs. R. Stephenson and Co., of 
Middlesbro’-on-'T'ees, observe, with reference to the Cleveland iron 
trade :—“ Our pig iron market has been very firm during the whole 
of the past month. During the first week an advance of 2s. per 
ton was declared, bringing No. 1 up to 588. per ton, the other 
vumbers in proportion ; since then no further rise has taken pl 
but we believe the prices first named have been rigorously adhe 
to by the manufacturers; in fact, there are instances where 
ironmasters have refused to book for early delivery at list 
prices, others refusing to give quotations at all. There seems 
to be no likelihood of prices giving way, the probabilities being 
in favour of higher rates. The difficulties with the colliers, 
and the higher wages in consequence, the continuous demand at 
home, the rapidly diminishing stucks abroad, and the almost certain 
demand for manufactured iron for Russia and America in the spring 
of next year—all warrant the assumption that the maximum price 
of iron has not yet been attained. And if we consider the greatly 
increasing value of the raw material—ironstone, coke, coal, &c.—ail 
on the rise—we can scarcely wonder if 60s. is reached and main- 
tained for many mouths to come. The number of new furnaces 
now building and projected is no less than 44, which, when in 
blast, will yield 9,000 tous of pig iron per week. The increased 
demand for ironstone and coke to supply the above will be 30,000 





tons and 14,000 tons per week respectively. Such a large increase 
in the make of iron will necessarily make competition keener, but 
as none of the furnaces can be ready for five or six months, and 
then only a very limited number, any reduction in price before the 
autumn of 1864 is nearly impossible. When the whole of the new 
furnaces are completed, we shall be in a position, if the trade 
demands it, to turn out upwards of 1,500,000 tons of pig iron per 
annum.” 

To pass on to other northern topics, we may observe that the 
last scene in the late successful meeting of the British Association 
at Newcastle was played out on Saturday. It appears from a — 
presented by the executive committee that the number of members 
and associates enrolled on the receut occasion was 3,340, being an 
increase of upwards of 800 on the former meeting of the Association 
held in Neweastle in 1838. The receipts accruing to the local fund 
were £3,668, while the disbursements amounted to £3,624, leaving 
a balance of £45. But the exhibition which took place in the 
Central Exchange, aud which proved so powerful a centre of 
attraction, even after it had contributed to the more immediate 
interests of the “ wise week,” was the great source of revenue, the 
receipts under that head being £502, and the expenditure £150, 
thus swelling the balance to the handsome total of £365. How 
this surplus should be disposed of was a perplexing question, 
but eventually it was unanimously resolved that the Local Natural 
History Society should receive £200, while the Mechanics’ Institute 
and the Fine Arts’ Society should participate. in equal proportions, 
in the remaining £165. With a vote of thanks to the Executive 
Committee for their zealous labours, the meeting was appropriately 
brought toa close. Reference was made last week to some impor- 
tant operations which are now being prosecuted by the River Tees 
Commissioners, but the subject seems to deserve fuller notice. The 
work which the commissioners have in hand is styled the South 
Gare breakwater, and runs along that sand, commencing between 
Eston and Redcar. The breakwater has already made considerable 
progress, about « mile and a half of the embankment having been 
deposited, and to give an idea of the rapidity with which the work 
is progressing, it may be stated that the material is being deposited 
at an average rate of about 3,000 tons per day. The material employed 
in the formation of this great work consists of the slaggy “ bottoms” 
fromthe blast furnaces which abound in the locality. The ay 
heaps of refuse in the vicinity of those manufactories is thus removed, 
to the great convenience of the owners, while an abundant supply 
of suitable material is obtained by the Tees Commissioners within 
easy access, The breakwater is intended to extend seaward upwards 
of two miles, when completed. It will, it is anticipated, not only be 
the means of deepening the navigable channel of the river, by 
increasing the scour, but will also form an admirable harbour of 
refuge during the prevalence of those easterly gales which annually 
rage on the north-east coast, causing immense destruction of valu- 
able shipping property accompanied with a lamentable loss of life. 
It will thus prove an inestimable boon to the trade of the north-east 
ports. Mr, J. Fowler is the engineer retained by the commissioners, 
and the work is proceeding under his superintendence. ‘The ‘founda- 
tion-stone” was laid last week, and the ceremony was to have been per- 
formed by the Earl of Zetland; but in the absence of his lordship 
through indisposition, Mr, lsaac Wilson, the chairman of the commis- 
siovers, had to wield the trowel. Mr. Wilson, in addressing thelarge 
and influential assembly which witnessed the interesting proceeding, 
said, various places had been mentioned along the north-east 
coast as harbours of refuge, and different gentlemen had their 
opinions upon the subject, but, as yet, nothing had been done. 
While the Parliamentary Commissioners recommended that £500,000 
should be given for the ee of forming a harbour of refuge at 
Filey, and £800,000 to Hartlepool, without any action being taken 
in the matter, the Tees Commissioners determined to take steps in 
this matter themselves. ‘I'hey had obtained a loan from the Ex- 
chequer Loan Commissioners of £30,000, for the construction of the 
break water, and they hoped it would be increased to £100,000 at a 
cheap rate of interest for a number of years. With the kind 
assistance of the iron trade, in supplying Fa with material, and 
the railway company in ing it, the commissioners hoped so to 
carry out this breakwater that an expenditure of £100,000 on it 
would represent £600,000 expended elsewhere. Some fine new 
workshops have been built by the River Tyne Commissioners at 
llowdon, besides large store houses. The machine shop is a lofty 
and airy structure. ‘he machinery is driven by an engine of 30- 
horse power, which not only does this, but also fills a large tank 
with water, the tank being what is called an“ accumulator,” to be 
employed to open and shut the Northumberland Dock gates by hy- 
draulic power aud to keepasupply of water in pipes to be taken round the 
docks with pressure sufficient to be thrown over lofty objects, ia case a 
fireshouldoccur. The water in the accumulator will also perform other 
useful offices. The engine drives a shaping machine, a screwing 

hine, a slotting hine, a small drilling machine, a boring and 
turning machine, a small 9-in. Jathe, a 12-in, lathe, and a griudstone, 
in the engine shop, and a belt suw and circular saw in the extensive 
wey d shop situated over the large stores. Heavy weights will be 
ifted by meaus of a movable crane, which travels the length of the 
engine shop. There are thirty fires in a large blacksmiths’ shop 
adjacent to the engine shop, the whole of which are kept working by 
a tan blast. In the blacksmiths’ shop is an enormous punching and 
shearing machine, weighing 11 tons, and three steam hammers, a 
small self-acting 7 cwt. Naylor's patent, from the Kirkstall Forge, 
Leeds; a 10 cwt. hammer, Rigby’s patent, from Glen and Ross's, 
Glasgow ; and a 20 cwt. hammer from the Goroan Ironworks. 
There are besides a large furnace for heating iron, and a smaller 
furnace for heating boiler plates in the blacksmiths’ shop; and in 
the machine shop there are excellent tools. ‘l'wo tubular boilers, 
one for driving the engine and the other for working the fan 
blast and the hammers, are fitted with furnaces which cousume 
their own smoke. Old Howdon graving dock has been filled up 
with ballast, but it is the intention of the commissioners to make 
either an extensive slip or basin for the repair of their dredgers and 
other craft. At the east end of the old dock the commissioners 
have a building yard, where a number of ship carpenters are 
employed building hopper barges. Messrs. Marshall Brothers, of 
Willington Quay, have built and fitted out an iron screw steamer of 
1,280 tons, having engines of 140 horse power, intended for the 
West India trade. She is the property of Messrs. Leech, Harrison, 
and Co., vf Liverpool. Messrs. Marshall have four iron screw 
vessels of the same dimensions on the stocks for different parties. 
They are building an iron ship of 900 tons to order; also the 
thirteenth and fourteenth iron tug steamers of 70 and 100 horse 
power for Messrs. W. and T. Iliffe, of Liverpool. Messrs. Mar- 
shall have recently sent out to China a screw yacht, named the 
Fo-ke-Len (or Fire Dragon), to run on the waters of Shanghae. 

The allusion to Liverpool reminds us that it is time to pass on to 
that great centre. At the last sitting of the Mersey Docks and Har- 
bour Board Mr. Forwood’s return, illustrative of the trade between 
the port and the Confederate States in 1860-1 (that is, up to the 
establishment of Mr. Lincoln’s terrible blockade), was handed in. 
It appeared that, for the financial year ending 24th June, 1861, 
there had arrived 789 vessels, with an aggregate of 723,470 tons, 
which had paid in tonnage dues £53,512 12s. 1d.; in dock dues on 
merchandise, £54,189 12s. lUd.; in town dues on merchandise, 
£24,565 4s. 7d. ‘I'here had, in the same time, been despatched 472 
vessels, with an aggregate returned tonnage of 748 tons, yielding in 
tonnage dues £56 2s.; in dock dues on merchandise, £1,474 19s. 11d.; 
aud in town dues on merchandise, £2,951 15s. 2d. Thechairman 
(Mr. Brocklebank) moved that the board adopt a recommendation of 
the special committee on new works to “pply to Parliament, in the 
next session, for powers to borrow a sum of £850,000, to be applied 
in making land purchases, and in the construction of new dock 
works on the Liverpool side of the river. The committee gave the 
following estimates :—Two docks on the east side of the Huskissou 
Dock, £175,000; graving docks and basin, £173,169; sheds and 
rails to ditto, £94,000; new dock to the north of the Canada Basin, 
£219,000—£661,169 ; purchase of Mr. Leigh’s land, £124,000; pur- 
chase of the Shropshire Union Railway and Canal Company's land, 
£35,000—£159,000 ; making the total estimate £820,169. At a later 
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meeting the committee resolved to recommend that £24,000, fot 
payment of land recently purchased from Mr. John Kennedy, at the 
south end, be added tothe sum of £850,000 for the borrowing 
owers for which it was recommended that application be made to 
’arliament in the ensuing session. In support of his motion the 
chairman said there could be vo doubt whatever that there had been 
such an increase in the incoming trade of the port—between £160,000 
and £170,000 over the previous year—that it was necessary to give 
some further accommodation, so that the business might be able to 
be conducted without that loss which he believed had attended it 
under the circumscribed space they had. They proposed to con- 
struct two docks at the Huskisson Dock, and a large dock at the 
North Canada Dock Basin. At present they were not to determine 
on the plans, but to determine on going to Parliament, and the 
pee could be modified at some future time. If they went to 
-arfiament, and succeeded in getting a bill, it would be close on 
twelve months before they could commence operations! and he did not 
see that the works contemplated wou d in the least degree prevent 
the works on the other side of the river from going on. ‘They would 
understand that, in the proposal to raise £875,000, £660,000 was for 
works only; the remainder was for laud which the committee 
thought it very desirable should be in the possession of the board, seeing 
there were no houses built on it, and no impediment upon it except- 
ing achurch. Taking the loss of the cotton trade, and its certain 
increase after the Confederate ports were opened, into consideration, 
he thought that in a monetary point of view the board was ina 
position to ask Parliament for a further sum of £850,000 to carry out 
the works. If the timber trade saw they were determined to go to 
Parliament for the purpose of giving them accommodation, although 
they were called selfish by some parties—with which, however, he 
did not agree—be was satisfied there would be no difficulty with 
them in treating for that portion of the Huskisson Dock required. 
From the statements and views of the chairman, Mr. Littledale said 
he was sorry to differ. On this side there was not depth of water 
to accommodate the steamship trade, which was carried on in vessels 
of yearly increasing magnitude. He had received from the officers 
of the Galway Steam Packet Company a statement which showed 
the great expense which the state of the docks caused the company, 
whose ships could not be sufliciently accommodated in dock, but had 
for the most part to lie out iu the river. The Persia did not dock 
more than three times in the year, aud it was impossible to get steam 
vessels to come if they did not give them depth of water. If the docks 
were finished on the other side of the water, they would be only 
tuo thankful to go there. He should oppose the proposal for going 
to Parliament for the purchase of land or anything else. Mr. For 
wood, while fully coucurring in the propriety of developivg the 
resources of Birkenhead, contended that that could not be done by 
endeavouring to force trade upon it unnaturally. Liverpool also 
had resources, and these required nurturing and developing. Mr. 
Rees said if nothing else was to be considered they slould go to 
Parliament to increase their graving dock accommodation, which 
was deficient, and also to equalise the rates between sailing and 
steam vessels. Mr. Derbyshire objected to the proposed plans, 
because they did not take into consideration the laud belouging 
to the board at the south end of the town, For years past the 
board had been going north, and he thought it was quite time that 
some extension southward should take place. For these several 
yeasons he should vote agaiust the proposition for going to Parlia- 
ment next session. Mr. Graves Gcfended the Board from state- 
ments made at the meetivg of the Steam Association, by 
which the honour of the board bad been impeached. Mr. 
Turner, M.D’., said he could not but regret that whenever any- 
thing was proposed to be done on this side, the board should be 
taunted with bringing it forward for the purpose of opposing the 
works at the other side. He did not wish to decry birkenhead, 
which was suitable for several branches uf trade, but, by encourag- 
ing trade on both sides of the river, they would find mutual advan- 
tage. Hr should give his hearty support to the motion. Mr. Bushell 
hoped the board would vote against the proposition, as he believed it 
to be impossible to carry out the works already in hand with those 
about to be commenced. Mr. Laird, M.P., at great length commented 
ou the dealings of the board with matters relating to Birkeuhead. 
If power to borrow this £875.000 were now obtained, he said 
£2;746,000 would have been borrowed for works on the Liverpool 
side of the river si:ce 1855, and the amount expended out of the 
surplus revenue would bring up the total to more than £3,0( 0,000. 
He repeated the complaint he had frequently made, that the Birken- 
head works were not completed in the time stipulated by the Act of 
Parliaweut. It had been stated that all the expedition which could 
be used had been used to get the Birkenhead works completed ; but 
that he denied. In conclusion, he urged the advisability of waiting 
for a year or two, when they could go for a general measure, 
includiug the south end of the town. Ou a division, the chairman's 
motion was carried by 13 to 10; and it was further agreed that 
pow-r should be sought to alter all tonnage and graving dock rates 
payable in respect of steamers, and also the mode of assessing, 
collecting, and levying pilotage rates. The Wallasey Com- 
missiouers have algo determied to apply to Parliament for powers 
to borrow £40,000 for ferry improvements. A plan has been pro- 
posed by Mr. T. J. Edwards, of Tranmere, for carrying a tunnel 
under the Mersey, commencivg on the Cheshire side in the low 
land at the corner of Camden and Conway streets, which is only 
about 26ft. above the level of the Old Dock sill, proceeding thence 
to the north of the Woodside landing-stage, under the river, and to 
the south of George's Baths, passing under St. George’s Church, 
aud emerging on the Liverpool side at the corner of Whitechapel 
and Preston-street. The elevation at this point would be 28ft. 
above the level of the Old Dock sill. The length of the tunnel 
would be 3,400 yards, with descending gradients from the termini 
to the centre of the tunnel under thy river of oue in forty, It is 
also part of the plan to construct a branch tupnel for convecting 
the goods jive with the London and North-western Railway, passing 
under Byrom-street at one end, and a connection with the birken- 
head Railway fur the goods traffic and a through passenger traftic 
from Whitechapel to Chester at the other end. Mr. Edwards 
estimates that the work might be executed for £400,000, 
and points out that it offers many advantages to the inhabi- 
tants and the traflic on both sides of the river. The 
magnitude of the sanitary improvements carried out in Liverpool 
since 1857 may be inferred froni a report just presented to the health 
committee of the town council by Mr. J. Newlands, borough engi- 
neer. Myr. Newlands observes m his report:—* In these six years 
the enormous length of 58 miles 7963 yards of sewers has been cop- 
siructed at a cost of £127,153 19s. 2d. During the same period the 
health committee have constructed 30 miles 1,195 5-12 yards of 
court and passage drains, of 12in. and Yin. diameter, at a cost of 
£26,453 1s, 6d., as shown in detail in table No. 2. The total length 
of sewers made since 1847 is 115 miles 774$ yards. Among the 
more important sewerage works made or completed since 1356 I 
may particularise these following, viz.:—Ist. ‘The great chain of 
outlet sewer along the inland boundary of the borough. The southern 
portion of this, comprising the Dingle outlet, was begun on the 20th 
August, 1849, and was carried on as the necessity arose to its ter- 
minus in Kensington, attheend of Beech-street, which was reached in 
November, 1858 This division of the outlet sewer bas a total 
length of 3 miles 237 yards. The area of land within the borough 
which can be drained into it is 3,780,000 superficial yards, and, if it 
were deemed advisable, it would afford an outlet for the draivage of 
7,000,000 yards beyond the borough. ‘The sewer is for 4,925 yards 
of its length 6ft. bigh and 4ft. wide, and for the remainder of its 
length dit. by Sit. ; its average depth below the surface is 29{t. 1Uin., 
its greatest depth is Sift. din. Its worst gradient is 1 in G0, its 
steepest gradient 1 in 11, The total cost of the work was 
£14589 10s, 10d.; its cost per lineal yard £2 12s. 2d. The 
northern division of the outlet begins at the dock works 
at the west end of Vulcean-street. .@he outlet through 
Vulcan-street was made by Lord Derhy, at his own cost, 
in 1852. From the east end of Vulcan-street tho sewer 
was continued by the Health Commitiee, through Bank-hall 


and the Dingle in Firkdale cestwards, to the borough boundary in 


| Walton-lane, thence nearly along the line of the boundary to the 

south end of Belmont-road, and thence to the south end of. Sheil- 
| road, in Kensington, opposite the terminus of the southern division. 
This point was reached in July, 1862. This division of the sewer 
has a total length of 3 miles 834 5-6 yards; its drainage area within 
the borough is 3.784,700 yards, and beyond the borough 1,734,000. 
The sewer for 4,472 yards of its length is 5ft. high and 3ft. wide; 
for 952 yards it is 3ft. Yin. high, and 2ft. 3in. wide; and for the 
remaining 360 yards it is 3ft. high and 1 foot 10in. wide; its average 
depth is 26ft below the surface, its greatest 5!)ft.; its worst gradient 
is 1 in 480, its steepest gradientis 1 in42. ‘The total costof this division 
was £12,036 5s. 10d., its average cost £2 1s. 7$d. per lineal yard, 
—2nd. The south relieving sewer for the Paradise-street district, a 
work most beneficial in its effects, was begun im July, 1857, and 
finished July, 1858. Its total length is 1,051 yards, it is 5{t. Gin. 
high, and 4ft. wide; its average depth is 10ft., its greatest depth 
18ft. 9in.; its lowest gradient 1 in 240, its steepest gradient 1 in 24. 
Although carried for a great part of its length aloog very narrow 
streets, with high, old warehouses on both sides, and through bad 
ground, it was completed without accident and without the slightest 
damage to property. The total cost of this work was £2,798; its 
cost per lineal yard £2 13s. 24d.—3rd. The relieving sewers 
for St. George’s and Prince’s Basins. ‘The discharge of the sewage 
of the town into these basins had long been complained of.” 

The state of employment in the manufacturing districts is reflected 
in the annexed figures presented to the central executive relief com- 
mittee, at Manchester on Monday :— 

Full Work. 


235,827 . 


Out of work. 


Short time. 
oo ee ee - 321.718 .. 178,205 


Last week in July 


Last week in Argust.. oe 242.446 .. 118,900 .. 37 535 
Last week in September.. .. 267,962 104,198 160,835 
Last week in October oe ce 266401 .. 106,857 154,219 


At the same meeting a further decrease of 1°552 was reported in the 
number of persons relieved in the 27 unions coming under Mr. 
Commissioner Farnall’s jurisdiction. Since December 6th a total 
decrease of 144 026 has taken place, but on the 31st ult. there were 
still 127,957 persons receiving relief as compared with 48,426 at the 
corresponding date of 1861. Mr. Commissioner Rawlinson stated at the 
meeting that about forty places in the cotton manufacturing districts 
had either adopted the Local Government Act (1858) or the Public 
Works Act (1863) since la-t Christmas. Many other places were 
also taking the preliminary steps towards the adoption of the Acts; 
so that before long, with but few exceptions, the whole of the 
districts affected by the distress would come voluntarily under the 
operations of ibe Acts. He himself had either personallyor by his 
assistant (Mr. R. A. Arnold) inspected and reported on public works in 
some forty -two towns and districts, the total amount reported on being 
£616,245. The work of examination and reporting was still in pro- 
gress. Notice had reached him of intended applications reaching to 
about £800,000 additional, or a total of £1,416,245. There were 
several applications from small districts to come in. The whole of 
the distressed towns would be improved under the powers of the Act 
of 1863. 
be sewered and paved; and other forms of sanitary work would be 
executed. No work was made specially for the occasion, but the 
whole was actually necessary, and in all cases devised and set out by 
the local authorit:es themselves, and was conducted entirely under 
lveal inspection and management. The value of the works to these 
districts would far exceed the money expended, as all property was in- 
creased in commercial value by proper sanitary measures. 

With regard to Scottish matter, it appears that an important 
project has been prepared for the purpose of effecting a junction at 
Glasgow of the principal local railways. 


again, it is understood, to apply for amaigamation, trusting pro- 
bably to time having abated the hostiie feeling on the part of the 
public which has so often led to their defeat. The dinburgh and 
Glasgow Company is to promote a branch railway from Maryhill by 
Partick to the harbour, and the Caledonian Company, doubtful 
a) parently of amalgamation, is said to have resolved on 4 competing 
branch to the harbour. In addition to these, a railway is projected 
by an independent company, to unite the various lines terminating in 
Glasgow. Of this undertaking plans have been prepared by Mr. 
Blair, under the supervision of Mr. J. Fowler. In 1846 a Royal 
Commission sat in Glasgow to consider and report upon the ad- 
vantages or otherwise which might be affurded by a central railway 
terminus, and a vast muss of evidence was taken, but nothing 


every year has brought with its,immense increase of railway trailic 
a correspondingly increased desire on the part of the public that 
some means should be devised for facilitating interchange of business 
between the diff-rent lines, and so relieving crowded thoroughfares. 
The line laid down by Mr. Blair, commencing at a point beyond the 
present goods station of the Glasgow and South Western Railway, 
unites in Gorbals with a branch from the Caledonian South Side 


over Bridgegate, where it enters a central station, which will occupy 
the site ot the Wynd, with a spacious access from Trongate, but 
without at all interfering with that thoroughfare. The station will 
have plattorm and booking-vflice accommodation equal to any station 
in the kingdom. Passing eastward, the line will cross King-street, 
Saltmarket, London-street, Gallowgate, and thence through the 
| College Green (at the south-eust corner) to Wellpark, where a large 
station for passenger and heavy goods and cattle tratlic is proposed 
to be formed in the immediate vicinity of the Cattle Maiket. Pro- 





ceeding northwards through Golthill, another station will be placed | 


at Garngad-road for the accommodation of the suburban tratlic of 


the main line of the Caledoman Railway and with the Sighthill 
branch of the Edinburgh and Glasgow Railway, thus uniting all the 
four lines having their termini at present scattered north and south. 
Mr. Peter Denny, acting for the well-known shipbuilding firm of 
Messrs. William Denny and Brothers, of Dumbarton, has purchased 
a large field situated between the Castle-road and the Leven, for the 
purpose of converting it into a shipbuilding yard. The field was the 
property of Mr. R. Napier, Glasgow, and wiil form the largest 
building yard at Dumbarion, 
inch, have launched a paddle steam vessel of 60U tons, which, upon 
| taking the water, was named the Arrow. The vessel was afterwards 


| towed up to Finnieston Quay to receive her machinery by Messrs. 


James Aitken and Co., Cranston-hill, and wiil shortly leave for her 
destination, Nassau, as will the recently launched paddle-steamer, 
Will o’ the Wisp. Messrs. Blackwood and Gordon bave launched 
from their building-yard at Port-Glasgow a screw-steamer of 550 
tons, intended for New Zealand. She will be fitted with engines of 
90-horse power, which will enable her to attain a high rate of speed. 
She was named ibe Wellington. A class for practical mechanics has 
bren formed at ibe Gilasgew Mechanics’ Institution, and an intro- 
ductory lecture has just been delivered by Mr. J. P. Smith, C.E. 
Yorkshire will supply several railway projects for consideration 
next session. 
miles long) from Church Fenton on the York and North Midland to 
Mickletield on the Selby and Leeds. The present trafiic of the North- 


tion and Castleferd, a distance of 52 miles. A direct line between 
Leeds and York was parily constructed some years ago, and aban- 
doned. The present line will effect a saving of six miles, and will 
a¥ord almost as direct a route as can be obtained. 
will require extending to a general station at Leeds. Notwith- 
standing contradictory statements whieh have found publication, it 
is certain that a survey of a new trunk line will commence at Cop- 
manthorpe, on the York and North Midland, and will cross the Hull 
| and Selby, at Selby, forming a junction with the Great Northern at 

Askerne. ‘The line is being surveyed by Mr. Stewart, who is in the 
| service of the North-Eastern. The new line will shorten distance, 
| and will give the East Coast a route south of York, independent of 





the Luncashire and Yorkshire irom Knottingly, which at present 


j does not exist ; and the old North Miuland line from York to Dor- | 


| wanton will be left available fur the tratlic of the Midland, Jorth 
Western, and Lancashire companies. 


Public parks would be established, miles of street would | 


The Caledonian, Edin- | 
burgh and Glasgow, and Scottish Central Compapies have resolved | 


resulted from the inquiry, although it is not too much to say that | 


Station, and, crossing the river above the Stockwell Bridge, passes | 


that locality ; and a littie to the north junctions will be effected with | 


Messrs Aitken and Mansell, White- | 


A survey has been mace for a new line (about six | 


Eastern between York and Leeds is carried round by Milford June- ; 


The Selby line | 


METAL MARKET. 


Tue Metal Market is good, and a large business doing. 

Raits —Some considerable sales at £6 10s. to £7 per ton, according to 
price and specifications. 

Scorcu Pie Iron has been depressed this week, consequent on the ad 
vanced rate of disc»unt. The quotations are :— 


Mixed Nos. Warrants, Buyers at 59s. 9d. ; Sellers 60s. Od. 
No. 1. G.M.B. e 59s, Od. » 903. 6d. 
Ss. 6d aA 59s. Od. 


vi : 

Gartsherrie, 64s. ; Coltness, 64s. ; Calder, 62s. ; Glengarnock, 61s. 

Copper.—In fair demand. Sheet and Sheathing, £105; Tile and Cake, 
£98 per ton. 

Tin Puates.—More inquiry at 23s. 6d. for Coke; Charcoal, 27s. per 
box. 

T1x.—Banca on the decline at £116; Straits, £113; English is quoted at 
£115 ; Bar, £116 per ton. 

Leav.—In good request at £20 10s. per ton English 

SpeLTer.—A dull market at £17 15s. per ton, and a heavy stock of nearly 
6,000 tons. 

65, Olu Broad-street, London, 12th Nov., 1863. 


SCOTCH IRON MaRKET REPORT. 


Moatx and Co. 





d. 
No. 1 Gartsherrie .. .. 64 0 f.0.b Glasgow, 
» 1 Coltmess oc op «. 6 O do. 
oo 2 Calder .. oc .. 6 O do. 
ae G.M.B. .. « 59 6 do, 
» 2 Do. .. «. oc 58 0 do. 
M.Nos. Do... . . 30 8 do. 
it WARRANTS. 8. : m 
. : ash prompt .. .. 60 44 perton. 
‘7 No, 3 and { 1lmo.open .. .. 60 9 do. 
he Hy bs \? mos, ,, oe oc Gl O do. 
La ae ee 2 a 
MANUFACTURED IRON. 
Bars,Govan .. .. «» £810 0 less 4 per cent. 
» Common eo 08 ee $50 - 
Drumpeiler, Common .. .. 810 0 ‘/ 
Do. Bet .. .. 910 0 oe 
Crammond Scrap Bars delivered 
in London .. .. .. «- 1110 O less 2} per cent. 
Plates and Sheets .. .. .. £11 0 0,, 4 ae 
De os cc ws es ce oe SUED 
Pipes co cc co ef of &§ OO 
Chairs .. ws «6 «2 « 


ee 45 0 

Glasgow, 11th November, 1863. 

The tightness of the money market has operated most prejudicially, and 
prices have deciincd. 

To-day the fear of a further advance in the Bank of England rate was so 
great, that 59s. 74d. cash was accepted. No alteration taking place, how- 
ever, the market recovered, and closed buyers at 60s. 3d., seflers 60s. 6d 

Exports last week were 9,023 tous, against 9,062 tons in the corresponud- 
ing weck last year. 


Suaw, THomson, and Moorg, Metal Brokers 



























y Try ~ ~ 
PRICES CURRENT OF TIMBER. 
1862. 1863. || 1862. | 1863. 
Perload— 4 8s £ & £ 5 £ 8!) Perlond— #4 ws £8) ££ & 
ee 12 013 6 11 615 0'! Yel. pine per redneed C. | 
Quebee, red pi Q 310 410! Canada Ist quality 17 938 0 17 018 0 
3040 2ud 11 O12 0. 11 O12 
5 © § 10)! Archangel, yellow 13 01310! 13 0131 
| 510 6 1 || St. Petersbg. yel. .. 111012 0) 11 lv 12 
| $ « 30) Finland... ow ¢ 9 010) 
} 0 0 uv O | Memel . 015 0} 10 015 @ 
i elm $10 5 0}! Gothenburg, yel... on ¢) Jo Ol 
| Dantzic, oak 31 61 white 9 91 9 0910 
| fir.. 210 3 10|| Gefte, yellow...... 101011 J0| 10 01 1 
| Memel, fir .. a 3 0 3% 5), Socerhamn ...... 9. 10 30 9101 lo 
| Roga...... 3.5 4% O 3 5} Christiania, perC ? 
| Swedish .......... 210 215 210 215), 12f. by3 by9> 21 023 0) 22 02 0 
| Masts, Queb, rd. pine 5 : 6 : 5 $ 6 | re iy 
| 1. pine 5 6 5 6 0 eck plenk. Dnts 
} viuive@ 0 0 © 0 0 0 Ol per d6ft. * mat | O19 14) OW 1 
| Lathwood, Dantz.fm 510 610 510 610 | Staves, per stindard M. 
St. Peters8 0 S10 8 O 81), Quebec, pipe...... 709 0 750, 70 0 750 
Deals, per U., 12 t. by 3 by Yin, | punchion 18 0 200) 18 
Quebec, wht. spruce'l5 10 18 10 15 10 19 10 | Baltic, sees | ‘7 i. , ; 
SeJobu,wht.eveuce 14 01510 1610 1610|| jipe........f 259 9 1600/1530 01 





Tue Twix Screw Lavuncw “ Expertment.”"—The screw launcle 
Experiment, fitted with twin screws driven by double cylinder en~ 
gines of 3-horse collective power (nominal), made her second official 
trial at Portsmouth on Saturday. The wind was from the eastward, 
raising a slight swell on the water that was rather against the chance 
of the vessel exhibiting her highest possible rate of speed. A refer- 
ence to the figures appended will, however, show ‘that the speed 
attained on the present trial was rather in excess of that ou the first 
trial; but, as a higber and more uniform pressure of steam was 
maintained on the present than on the previous trial, there is no 
doubt that, had the conditions of furce of wind and smoothness of 
water been equal, the Experiment would have realised a speed of 
seven knots. On reaching the measured mile in Stokes’ 

Say four runs were made, with both propellers working, 
with the following results:—Ist run, 6394 knots,  steatn 
pressure, 601b.; 2nd, 7-1i4 knots, steam pressure, 62 ib. 5 
8rd, 6°428 knots, steam pressure, 621b.; 4th, 7128 knots, steam 
| pressure 641bs. The mean speed of the four runs was 6780 knots. 
The revolutions of the engines ranged from 502 to 304. ‘Two runs 
were next made with one propeller (the port) only working, the 
results being:—Ist run, 4551 knots, steam pressure 60 ib.; 2nd, 
4675 knots, steam pressure 60]1b. The mean speed was 4613 
knots, the revolutions of engines ranged from 320 to 360. These 
| results being found sufficiently conclusive as to the boat's speed, 
using both or only one propeller, she was next tested in making 
circles, which were completed as follows:—With both propellers 
going abead, half circle to starboard 35 sec., to port 32 sec.; full 
circle, to starboard, 1 min. 8 sec. ; to port, 1 min. 8 sec. The diameter 
of the circle was nearly three times the boat’s length. With one 
| propeller driving ahead and the other astern, the following results 
were obtained, the boat, as will be anticipated from previous trials 
| with twin screw vessels when driving their screws in opposite 
directions, revolving after the fashion of a turntable, but with a 
| spiral motion astern :—Half circle, to starboard, 35 sec. ; to port, 
| 82 sec. ; full circle to starboard, 1 min. 57 sec.; to port, 1 min. 
| 87 sec. It will be seen that in twisting the boat round a circle the 
| diameter of which is her own length, a somewhat longer time is 
| occupied than in going round one three times her length. In the 
one instance speed is sacrificed to the circle’s diameter, and in the 
other instance it is the reverse. ‘The power of steering the 
) boat by the screws alone was next tested, and was attended with 
| the sume certain result which has always attended a similar 
| experiment with twin screws. In fact, the boat, it was found, 
could be steered by her screws alone with a precision and ease 
equal, if not superior, to what would have attended the use 
of her rudder. ‘This exactness or ease may not probably be found 
| so readily attainable in a vessel of large topnage, but there can be no 
| possible doubt that a vessel of any tonnage may be steered with per- 
ect safety in the Thames, or any other river having a sufficient 
depth of water, by her screws alone and without any rudder. Some 
| further trials will be made at Portsmouth with the Experiment, it 
| being intended to try ber with herj masts and sail on board, and 
her bow gun end carriage fixed in their positions, and with her other 
stores on board. It is very likely that this last trial will not be 
attended with the most satisfactory results, as the boat would then 
| be too deep in the water either for speed or sea-worthiness. It is 
the intention of the Admiralty to fit all launches of first-class 
| ships in the same manner in which the Experiment is fitted, 
| and simply as steam-tenders or tow-boats they will be invaluable to 
| the ship they belong to. Towing the ship's boat’s with their respec- 
| tive crews on board, on any armed expedition, with her own crew 
as riflemen, but with no big gun, the steam Jaunch would move 
{ along at a good speed; but the load of a heavy gun and its ammu- 
nition, and masts and sails, would so reduce her speed as to render 
| her all but useless as a towing vessel to the other bouts of the ship. 
With a ship’s launcb steaming up an enemy’s river, with the other 
boats of the ship in tow, the crews of the latter would not expose 
themselves in rowing, and, in addition, could bring their rifles to 
bear or the river's banks frem under the cover of their boats’ bul- 
| Warks, if not engaged in working the boat's gun. ‘he Russians 
{ hayé for some time supplied single screw steam launches to their 
Stifps Un foreign ‘sérvice, and use them chiefly as a meaus of trans- 
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rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 


of Graystoke-place, Fetter-lane, London, Printers of *‘ THE — — ” 
(C924) 


Te Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship. and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON. Agent. (D981) 


‘she London Drawing 
for supplying Engineering, Mechanical, Architectural, and Genera] 
Drawing Designs, Maps, Plans, Tracings,&c. &c. Enclose stamp for Pros- 
pectus. FREDERIC YVUUNQ, Aiauager. 
7, Duke-street, Adelphi, London. (E376) 


Gj, and J. Brown and Co., Rother- 


@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. C923 


23) 
john Fowler, Jun., 28, Cornhill, 


LONDON, E.C. 

Full particulars of FOWLER’S PATENT 
obtained by applying at the above address, 

Catalogues, containing prices and testimonials, sent post free, 








Association, 











STEAM PLOUGH can be’ 
(B12) 


Martin, lron and Brass Founder, 
4, Vine-street, York-road, Lambeth.—Every description of Castings 
d with despatch. Lathes, Fly and Band Wheels, Maileable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F104) 


jpejamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 


srake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 


Smith's Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World. Sizes, from 


Portable and Fixed Engines, Saw Tables, &c.— 
(E1062) 














3 to 50 ho:se-power. 
Manufactory, Nene Side Ironworks, Thrapston. 


\ essrs. R. J. and E. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizoutal High-pressure Steam Engines, fiom 10 to 
60-H.P., constantly in stock. (E1504) 





(Charles Fallows, Manufacturer of 

SPONGE CLOTHS, used by her Maje-ty’s Government and the 
Principal Engineers in the Knzdom ; also by Railway and Steam Packet 
Companies. Lamp Cotton and Engine Waste Maker.—Neptune Works, 
41, Temple-street, London-road, Manchester. (E1840) 


E Page and Co., Manufacturers of 


the Bedford Eclipse Ploughs, Harrows, Chaff Machines, Improved 

Oil Cake Mills, Brick and Tile Machiues, &c., Victoria Ironworks, Bedford. 

Export Warehouse : Laurence Pountucy-plave, Cannon--treet, Loncon, E.C, 
(E1995) 





]ron Castings, of First-rate Quality, 
for machinery and other purposes. [ron roofing and every description 


of smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 
Derby. 1145) 


[en's Patent Metallic bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY PLANT of every description.—~WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F105) 


> ° ° 
aswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, bave 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 














TO RAILWAY COMPANIES AND ENGINEERS. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-sireet ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocss, &c. ; Patent Aunti-Friction 
Metal, Gun Metal, Brass Casting-, Aluminium Bronze, &c. (F128) 


NOTICE.—NOT REMOVED. 


Suffell, of 132, Long Acre, London, 


@ wW.C., maker of Improved Transit Theodolites, Levels with 
permanent adjustments, Needle-socket Drawing Instruments, Adjusting 
Dividers, Metallic Edge Rules, Measures of all Nations, &c., respectfully 
requests Engi»eers, Contractors, Surveyors, and the profession in geyeral, 
who have for many years favour: d him, to forward all Orders and Accounts 
to the above address. N.B.—C. SUFFELL was the «n'y Exhibitor of the 
above-mentioned Instruments (see Juror’s Report, 1863). (F113) 


Foundation Stone to Fix Machinery. 


—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. per 
cube foot. Cust of carriage to any locality supplied on application.— 
Apply to RANDELL and SAUNDERS, Corsham, Wilts. i861) 


Roscoe's Self-Acting Lubricators for 


STEAM ENGINES.—'Testimonials and Prices Post-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
_ The above Lubricators grease every particle of steam previous to its pass- 
ing through the valves into the cylinders, (E1997) 














rinding and other Machinery for 

corn mills, manure factories, &c. ; hydraulic presses, rolls, edge stones, 
&c., for oil mills ; malt mills, for breweries; corn and seed crushing mills ; 
horizontal steam engines, from 4 to 20-horse power; portable engines, 
from 2 to 10-horse power ; circular saw benches, rack and fixed, &c. &c.— 
Made by E. R. and F. TURNER, Engineers, Mi'iwrights, and Founders, 
Ipswich. 833) 


M cHaftie, Forsyth, and Miller, 
4VA MILE END, GLASGOW, are now making, in their IMPROVED 
MALLEABLE IRUN (OK STEEL) CASTINGS, all kinds of Locomotive, 
Marine, and other Engine work, in castings weighing up to two tons each. 

Amongst very numerous gp plications lately made of their metal, which 
have proved most successful, are Hydraulic Cylinders up to 22in. inside 
diameter, Reyersing and Expansive Gearing, Pinions fur Iron Rollin; 
Mills, Shells for Rolls for producing the “‘ Fullard finish.” All kinds of 
wheels and pinione, from the smallest class up to two tons weight. 
Tools for Collier’s Patent Nut Machines, Steam H 0 and 
Faccs, &€. &€. &. 

A list of a great variety of articles made by them will be sent on appli- 
cation 

Loudon office for coliecting and forwarding patterns, &c., 27, Tavistock- 
Street, Covént-garden, W.C. 

Glasgow, 2n September, 1863. 








(E1751) 
Tu ENGINEERS, MILLWKIGHTS, SPEAM PACHEA COMPANIES, ac. 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WIL: IAM WARNE 





and Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Wasners, Flexible Tubi 
Sheets. Driving Belts or Mill Banda, 


Railway Buffers, Engine Packing. 
x - pee, # ie Tetteabeae at in use by ongipecss and others. To 
at the Mills, Tot +» Middlesex. arehouse, 9, Greshani- 
street West, London, E. C. , . 
N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sndia-Rubber, up to 6 ft. in, diameter, im any thickness. (621, 


| 





NOTICE TO INVENTORS. — é 
ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross,—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to ail patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and Co., Patent Office, 4, oon Tener hg Charing cross. (5017) 


()itice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” gratis, on appli- 
cation or by letter. ; (8932) 
[2ventions !—Mr. William Brookes, 

Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


. 5 yy 
Patent Office, 53, Chancery-latne.— 

Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS reguiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ¢ ircu- 


lar of information and plate of Mechanical Motion free on ooteie, 
(98 

Paten ts and Registrations.— 

INVENTORS can be supplied with a (free) PAMPIILET of 

INFORMATION on BRITISH and FOKEIGN PATENTS and KEGIS- 

TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc, Arts. (F120) 


atents—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chaucery-lane, W.C., tiausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ** Guide toInventors”’ free by post. (F80 
ray LT RIED a fe eeaiae _ Deer Sea 
Te Inventors —The General Patent 
COMPANY, Limited, 71, Flect-street, London, obtains PATENTS 

for INVENTIONS and Registrations for Designs, at mocerate charges, 
Unusual advantages afforded to Inventors, A HANDBOw#K as to the 


course of procedure and charges for securing patents is ved gratis. 
( R. MAKSDEN LATHAM, Sec. 


B610) 

‘ugineers and Machinists can Kfiect 
a Saving of FIFTY PER CENT. in wearalone by usmg the PATENT 

ANTI-ATTRITION METAL, now in ex'ens:ve use by Envineers and Kailway 

Companies for Bearings and other purposes, Kesult of trials on -ome of 

the principal Kailwa\s, and prices, forwarded, on application to W, 

LEVETT and CO., at the Works, Emerson--treet, Southwark, S.E. (F111) 


Wire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Vloagh Kopes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 






































\ oe 
fox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wuurts, 
Agent. (E1172) 





Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Buckingiam- 
street, Adelphi, W.C. (3987) 


Brick, Pipe, and Tile Machines.— 
E. ‘PAGE and CO.’s PRIZE BEDFORD BkiCK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe of E PAGE and CU., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Camnon-street, E\v., where they may be 
seen in operation daily, ee 2 (E365) — 
? 
Brass and Copper Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal) Home and Foreign Kailways, and fur 
Marine Boilers by H.M. Goverument and the leading Steam-Packet Com 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


To Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
novials sent on application to 8, Station-terr«ce, — 

Extract from a report of a paper en Pile Driving, réad before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
Decen:ber 5th, 1859 :-— 

* Pile driving by Steam power was next treated of, the author describing 
some of the most ape a machines which have been iuvented, preferring 

Sissuus and White's as being the most economical and practically useful. 


(E713) 


° “7 “ Ps 
ailways.— Griffin's “Economic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Railways, are respectfully invited tu inspect this system, said 
by our Chief Engineers and Contractors *‘ to be superior to any which has 
yet been adopted,” and “in every respect an improvement on thé ordinary 
sleeper road.”~-Can be seen on several metropolitan railways, and at 


pe 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, John-street, W.C. 
(#70) 








=~ eee ear Sma ELLE FA ELI EE TAT 
earings.—The Patent Anti-attrition 
METAL BEARINGS combine the following considerable advantages 
over all Patent and other Metals now in use ;— 
A Saving in 


Cost of 20 per cent. 
Wear ” 5 Pa 
Lubrication ,, 20 ” 
Weight “<a wa 
To be had of the Patentees in Ingots or Castings.—W, LEVETT and Co., 
Works, Emersoun-street, Southwark, S.E. (Fl 12) 





[he Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons ; 
Wrought and Cast Iron Carriage and Wazon Wheels, "Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c.; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &. 

London Office—27, GREAT GEORGE STREET, 8.W. (D2076) 





° . ’ ° f 
Metropolitan Railway Carriage and 
WAGON CUMPANY «LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (successors to Joseph Wright and Suns, Kailway Carriage an 
Wagou Builiers and Contractors. Railway Carriages and Wagons \ 





of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let ou Hire.—For terms and particulars apply to 
Saltley Works, Birmingham; London Agency, 8, ;Adam-street, Adelphi, 
C. E1899) 





W.c 
° = ° 
()rmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S [RONWURKS, 
MANCHESTEk, beg to call atterition to their stuck ‘of PATT:KNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largést 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 





list will be supplied on ve ag terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers ef Wrought and lron Bridges, Iron 


Roofing, Girders, Turntables, Travergers, Cranes, Water Columus, Pumps, 
and Tanks Hydraulic and other Presses, &. &c. (E429) 











———_— 


S ecifications priced for Lap-welded 
Boiler fubes; Gun Mrtal and Irou Steam Enyive Fitments ; 

Hydraulic Machinery ; Wrougb: iron Pipe for Steam or Water anu Gas, 

LAMBERT PROTHERS, WALSALL (F28) 


x . . . ‘ . 
Qurveying, Engineering, Architec- 
— TURE, &c.—PRACTICAL INSTRUCTION is given in Surveying, 
Levelling, Civil Engineering, Architecture, Building, Draughtiug, Mapping, 
Measuring, and Valuing of Land, Timber, Buildings, &., by Messrs, 
HYDE, SMITH, and LEWIS, Civil Engineers, Architects, Surveyors, &c., 
in a Short Course of Instruction on moderate terms, including FIELD 
WORK and the use of the Instruments. For Prospectuses apply at the 
Offices, 24, Guildford-street, Russell-square. 

N.B.—An Architectural, Engineering, and Mechanical Class for Archi- 
tects’, Builders’, Engineers’ sons, &c., on Moderate Terms, inclading In- 
struction in Drawing, Colouring, Taking out Quantities, &c. &c. (B9) 


Ironfounders, &c.—J. Ireland, 


‘Te 

Foundry Engineer, Manchester, begs to call the attention of lron- 
founders to his PAYENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent, to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense. 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester. ( 7 


, . ? . 
(jowdery s Patent Brickmaking 
MACHINE, No. 789, may be seen, and full particulars had, by 
applying to him, at Lianym) nech, near Oswestry, salop. 
S.—Any respectable party desirous of making and bringing these 


E2071 


Machines into use, here and in Frauce, will be liberaily dealt with, —Apply 
as above, or to Messrs, Prince and Co., Patent Office, 4, Trafalzar-square, 
London. __ (22000) 


’ . x “ee pany . 
nternational Exhibition, 1862, 
CLASS 13.- Only Medal awarded * For Excellence of Construction of 
Mathematical Instruments.”—MATHEMATICAL INSTRU MENTS of every 
description of reliable quality, List of prices post free on application.—W. F. 
STANLEY, Manufaciurer, 3 and 5, Great Turnstile, Holborn, London, 
W.c, (Fila) 


Lires—Vaucher’s Patent. Woven 


HOSE, for Fire Engines, Ship, Agricultural, Mining and Railway pur- 
poses, is particularly adapted for Tropical Climates, and has stood the test of 
upwards of twenty years, May be had of any length or diameter, For 
particulars aid testimonials apply at the Office, No. 1, Chapel-place, 
Poultry, London, E.C., or any of the ayents, (Fig) 


_ > ‘ 
Davis s Patent Breeze Oven.—Steam 
generated and Furnaces heated free of cost, where Smithy firing 
can be used or sold. Particulars by Post.—Apply, DAVIS and LANE, 6, 
Lichtield-street, Birmingham. Svle Licensees for London and di-trict, 
HOWARTH and MORGAN ; also for Hintou’s famous Cup la Belt, Every 
information at 73, Cannon-street. West, (E2281) 








REMOVED TO LARGER ‘PREMISES. 
Sutfell, Mathematical Iustrument 


MAKEK, 11, Bridye-street, opposite Westminster Hall, 8.W, 
Cases of Drawing Instruments, 8s 6d. to 12s. 6d. ; Architec s' Pocket Sets, 
2is. to 36s. ; Engineers’ ditto, finest finished, improved Needle sock ts, 3 =. 
to 65s. Second-hand instruments. if requied, at reduced prices, 
STANDARD MEASURES of all nations, Chains, &c.—Orders forwarled 
on London rcference or remittance. Price List free, (Fis9) 


TO ENGINEERS, ARCHITECTS, anv CONTRAC LORS tw tuk EASTERN, 
SOUTH-tASTERN, ann SOUTH-WESTERN COUNTIES. 


GREAVES’ ELUE LIAS LIME, 
14, SOUTH WHARF, PADDINGTON, W., 
i. M. TATEAM, AGENT. 


Arrangements are now made by which this weil-kuowa BLUE LIAS 
LIVE can be sent direct from the kilos in Warwickshir |, in Greaves’ aca 
Kirshaw’s own trucss, to any Sta ions on the above-named lines, as fresh 
us though burnt upon the spot, and at a lower price. 

ANY QUANTITY, of either lump or ground, can be supplied at a few 
days’ notice, and trucks forwarded daily from the kilus and mill, 

Contractors will find this worth their notice, as they cau ve supplied at 
any time in quantities to suit their requirements, from S5I1X TONS and 


upwards, (E1722) 
GILL AND CQ,, 
TAVISTOCER TRONWORES, TAVISTOCK, 


(Established in 1804), Engiveers, Iron and Brass Founders, M snufacturers 
of Steam Engines and Boilers, Chains of all dunensions, steeled Shovels to 
any pattern, and every description of Cast and Haumered Iron for Mining, 
Manufacturing, avd Agricultural purposes, — All Bu.lors and Chains proved 
by hydraulic pressure. foreign Mining Companies supplied on liberal 
terms. Agents for Tangye’s Patent Hydraulic Lifting Jack, and W ston's 
Patent Differential Pulley Blocks, (b2214) 








-EBXAIBITION MEDAL or 1862 TO 
THE STEPHENSON 
METAL TUBE AND CoPPER RULLER COMPANY 
(LIMITED). 


WORES, LIVERPOOL STREET, BIRMINGHAD. 
: ALEXANDEK PARKES, MANAGER, 


CONTRACTORS TO THE ADMIRALTY. 
MARINE AND LOCOMOTIVE BUILER TUBES; 
Superheating Steam and Condenser Tubes; 
CALICO PRINTING & EMBOSSING ROLLERE, & c. 

Londou Agent, HancouKt Quincey, 150, Fenchurch-street. (i'll0) 


ENGINEERS’ TOOLS. 
CG. & A. HARVEY, 
ALBION WORKS, GLAsGOW, 


Anp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, 8HEARING, PLATS-BENDING, CORKUGATING, 
AND BAND-SAWING MACHINES. 


SPECIAL TOOLS FOR ARMOUR PLATES FOR 
TING BATTERIES, dv. 
MEDAL, PARIS EXHIBITIUN, 





1855. 
(£1748) 


PRIZE 


EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


NS'STING OF 

~latform Weighing Machines and H1IND'S PATENT Rail and Road Weigh- 
bridges, Ofertiead ‘Travelling Weighing Cranes ond Crabs, Railway 
Weighing Turntables, &c. &. 


Of the Wall, Pillar, Portoble, or Travelling kinds; ‘safe and Winches 
for Steam or Hand Power, &c. Alo, Turntables, Water Columus, Tauks, 
aid Pumping Macninery, and General Railway Plant, manufactured by 


RICHARD KITCHIN, Engineer and Ironfousder, 


SCOTLAND BANK IRONWORKS, WARRINGTON. 
(E1889) 








 AVELING?’S 
PATENT TRACTION ENGINES. 


For Illustrated Catalogues, with full particulars, apply 
to the Manufacturers, 


AVELING anv PORTER 
ROCHESTER. (E1278) _ 


Ashted Varnish, Color, & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 


TITTERTON & HALL, 
| 


MANUFACTURERS OF ALL KINDS OF 


VARNISH, DRY COLORS, COLORS IN CIrt,, als? 
Patent Dryers, free from Lime ; Whitelead, Red Lead, Putty, &c. 
RED METALLIC OXIDE, ground in Oil, in 3 Shades, for 
all kinds of Wrought ani Cast Ironwork, Boilers, Girders, Railway | 
Work, Fencing, &c., to stand wind and weather better than Red Lead, 

and is from 30 to 40 per ceut. cheaper. 

It is the best paint at present in use for ships’ bottoms and general 
marine work. We will forward a 14 lb. sample in oil (carriage paid and 
keg gratis) on receipt of 5s, in stamps or order, 
BRUNSWICK and BERLIN BLACK. 

: ray TUCK’S PATENT 
} t er > 
“A STEAM PACKING. 

i f For Stream Enoines, Pumps, &c. — Advan- 
tages: A more perfect vacuum is obtaine:, 
Friction reduced, great saving in oil and tallow, | 
and the Packing 1s gradually and completely 
worn away without becoming hard, thus obvi- | 
ating the necessity of drawing the old packing. 

Vulcanised India-rubber Valves, 
Hose, Washcrs, Mill Bands, &c. 
J. H. TUCK & CO.., 35, Cannon-street. 
( 
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9 
SMITH’S PATENT vey 
STEAM AND WATER PRESSURE 

AND VACUUM GAUCES. 












1 . . ole , 
fMhese Gauges are acknowledged to 
be the Best, Cheapest, and most durable of any in use. Ey 
Gauge is warranted for two years, 
Illustrated Price Lists sent on application to SYDNEY SMITH, Ilys - 
Green Brass Works, Nottingham, 
London Agent, I. MILLER, 1 Devonshire-street, Islington, N. 


JOHN YULE & CO., 
HUTCHESONTOWN ENGINE WORKS, 
GLASGOW, 


La) 


(E69) 














¥ Pre PTT LT ~ — - 
Makers of Large Plate Shears for 
a Ironworks, Scrap and Puddle Bar Cutters, Punching and Shearing 
Angle Iron, Horizontal Punching, Plate Bending, Drilling and Counter- 
sinking, Rivetting Machines, xc., for Shipbuilding. 

Steam Hammers from 1 cwt. to 20 tons, Steam Cranes, Steam Borers 
for boring for minerals, Steam Engines and Boilers, (E573 


J. T. B. PORTER AND CO., 
GAS ENGINEERS AND CONTRACTORS, 


GOWTS BRIDGE WORKS, LINCOLN, axp 7, JOHN STREET, 
ADELPHI, LONDON, W.C. 





rize, Portable, Gas App 
i 


aratus for 
and all isolated 


68252) 
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buildings. Improved 
Refi T ei 


es, 





Country Mansions, Ma’ factories, Farm Buildings, 
Gaswor «.sfor Towns, Villages, &c. 
ials, and all infermation on applieation. 





| 
WILLIAMSON BROTHERS, CANAL IRONWORKS, KEN 
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By Her Majesty's Royal Letters Patent, 
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PENCILS, Black Lead, and Coloured Chalks. ! 


A. W. FABER’S POLYGRADE LEAD PENCILS. 
Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137. 








ARCHIMEDEAN HEM-FOLDER, 


TOSEPH GILLOTT, 
Steel Pen Maker to the Queen, 


| 
| 
| 
ee | LESSEE AND SOLE MAKER, 


_ ” | Begs to thank those of the discriminating public who have been supplied 
ought Crank Works, Lincoln.— 


7 . with this unique invention prior to its universal publicity, and to inform 

WI . all parties using Sewing Machines that he is now enabled to manufacture 
For Manufacturing Steam Engine, Machine, Loom, and Pump | 

Cranks out of Round Bars of Iron or Stecl. The great advantage these | 


for an unlimited demand at a cost full 50 per cent. lower than formerly , 
Cranks have over Forged Cranks is the cost being nearly one-third le-s | 


Send for Circulars, containing every information, to the 
a , vt EN WoO 
when fitted up.—Further particulars may be obtained at the Works of CTORIA P RES, 
E. CLARKE, Canwick-road, Lincoln. ‘ 
= ue 


Prize Medals, 1862, awarded bot to the Exhibitors and the Inventor. 


PATENT VORTEX WATER WHEELS, 


WHIRLPOOL BLOWING FANS, CENTRIFUGAL PUMPS. 


For Descriptive Circulars, &c., apply to 















DAL. 
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INTERNATIONAL EXHIBITION, 1862, GLASS 31, 


Prize Medal for Security and Excellence of Construction. 


HOBBS’S CHANGEABLE KEY BANK LOCE, 


Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. } 
HOBBS’S MACHINE-MADE 


LEVER LOCKS, 


2s. and upwards, 








THE MACHINE-MADE LOCKS 


ARE 





ADAPTED FOR EVERY PURPOSE 


FOR WHICH 





Al! ) 





LOCKS ARE REQUIRED 


fi | ys 


aT 


PRICES THAT DEFY COMPETITION. 





MACHINE-mAvE TWO-BOLT MORTISK, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s. 


HOBBs’s 


MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY. ; 
Tilustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application t (F75) : 


HOBBS AND CO., 76, CHEAPSIDE LvisDON, E.C. 


RUSTON, PROCTOR, & COS 


CELEBRATED PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF 


LONDON, ST. PETERS BURGD, SCHWERIN, GOTEHEBORG, LILLE, FAMBURGH 
LA HAYE, BELFAST, &c. &c. 


They are made with one or two Cylinders, in sizes of from Four to Forty Horse Power, and are offered 
to the Public as combining advantages and improvements which render them superior to all others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. :— 












DRIVING CENTRIFUGAL 
PUMPS (for Irrigation or 
Drainage), 


COTTON GINS, &c., 
CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCHES, 

FLOUR MILLS, 

THRESHING MACHINES, &c. &c. 


For Illustrated Catalogues, with full particulars, 
apply to 


RUSTON, PROCTOR, & CO., 
¥SHEAF IRONWORKS,™= 
FLINCOLN.! |, (£222) 2 
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| RED TREAD ASOT“ dle 


Tue Scientific American gives the following description of a re- 
volving cylinder engine :—The plan of the engine is to suspend two 
or more cylinders from the rim of a strong wheel. These cylinders 
have pistons and rods in them, as have ordinary engines. ‘The rods 
are hollow, however, and are connected to a permanent shaft A, 
which is carried in the bearings B. In this shaft there is a series of 
steam passages terminating in ports (as seen in Fig. 2). As the 
cylinders revolve, the rods, being hollow, receive steam as they pass 
the openings in the shaft A, which expands against the upper 
cylinder head, and forces the piston down; the shaft A, being out 
of line or offset with the fly-wheel, acts as a crank, and thus gives 
an impulse to the wheel. The fly-wheel shaft, and that one about 
which the rods revolve, are not connected, of course, and the 
cyli ders exhaust their contents as they pass ports constructed for 
the purpose in the lower part of the shaft A. The steam pipe is 
connected at D, and the exhaust E. It will be seen by referring to 
the engraving that the cylinders are not permanently fastened to the 
fly-wheel, but that they have lugs F by which they are suspended 
from the bearings G, thus permitting a free vibration of the 
cylinder. The stroke of the piston can be varied by moving the 
bearings B in or out, they being fitted to a sliding carriage H, aud 
supplied with a screw and hand-wheel I for the purpose of adjust- 
ment. Stcam is admitted to the cylinders on one side of the piston 
only ; atmospheric pressure is admitted to the other side through the 
four holes a in the cylinder head. The operation is readily under- 
stood by examining the engraving, as the cylinders receive steam 
through the ports J (see Fig. 2), the wheel revolves and each 
cylinder discharges its steam. 





ON THE NUMERICAL EXPRESSION OF THE 
DESTRUCTIVE ENERGY IN THE EXPLOSIONS 
OF STEAM BOILERS, AND ON ITs COMPARI- 
SON WITH THE DESTRUCTIVE ENERGY OF 
GUNPOWDER. 

By Georce Binpert Airy, Astronomer Royal.* 

1. A LITTLE consideration of the changes in the state of the water 
and steam, which occur during the bursting of a steam boiler, will 
show that very liitle of the destructive effect of an explosion is due 
to the steam which is contained in the steam-chamber at the moment 
of the explosion. The rupture of the boiler is effected by the ex- 
pansive power common at the moment to the steam and the water, 
both at a temperature higher than the boiling point; but as soon as 
steam escapes, and thereby diminishes the compressive force upon the 
water, a new issue of steam takes place from the water, reducing its 
temperature; when this escapes, and further diminishes the com- 
pressive force, another issue of steam of lower elastic force from the 
water takes place, again reducing its temperature; and so on, till at 
length the temperature of the water is reduced to the atmospheric 
boiling point, and the pressure of the steam (or rather the excess of 
steam pressure over atmospheric pressure) is reduced to0. It is the 
evormous quantity of steam, of gradually diminishing power, which 
is thus produced from water during the course of the explosion, that 
causes the disastrous effects of the explosion. Compared with this 
quantity the small volume of gas which may happen to be in the 
steam chamber at the time is, in boilers of ordinary construction, 
wholly insignificant, and may be entirely put out of sight in the 
succeeding investigations. 

2. If we compare the course of changes, in bursting in two 
boilers, a large one and a small one, we see that the order of changes 
is the same in both; but that to reduce the temperature of a large 
body of water by a certain number of degrees, a large volume of 
steam must escape, whereas, to reduce the temperature of a small 
body of water by the same number of degrees, it will suffice that a 
smaller volume of steam (smaller in the same proportion as the bulk 
of water) escape. Thus it will appear, that the whole volume of 
escaping steam at a given pressure, and the whole destructive 
energy of the steam, are proportional to the bulk of water. 

3. For measure of the destructive energy of the steam, we must 
suppose the simplest and most easily measurable case—namely, that 
the steam, in expanding, drives a piston along a uniform cylinder. 
It is necessary to ascertain the value of the pressure F when the 
steam has expanded so far as to have pushed the piston to the 
distance x; then the measure of the total energy is Sdz. F, the 
integral being taken from the point where the piston was in contact 
with the water to the point where the excess of pressure of the 
steam above atmosyheric pressure = 0. 

4. In the case of gunpowder fired in a cannon, where the weight 
of the ball and its velocity on emergence are found by experimeut, 
the energy of the gunpowder, as aciing on the ball, wil! be thus 
found:—The pressure at distance y being F’, acting on a ball 


whose weight is W, and g being the numerical measure of | 


the acceleration produced in one second of time by gravity 
32-1903 if the unit of measure is the English foot, or 
98116 if the unit is the French metre), v being the velocity 
at distance y, and V the whole velocity acquired; then the 
; F’¢ os 29§ 7 

ss = =! dy. F’ 
Ww’ - 


7 P 2 2 
a4vVv?= 1 “9 r= “9 x 
and V total integra ws dy .F W X total energy, whence 


(g= 


cts lv 
acceleration is ae and therefore v + 


the total energy = _— V*_ And if w be the weight of the gun- 
powder, the energy of one unit-weight of gunpowder = = - V%. 
2g .w 


5. Several years ago (before 1849) I had desired in this way to 
compare the destructive energy of steam from a bursting boiler with 
that of gunpowder, and I had requested the assistance of my friend, 
Professor W. II. Miller, of Cambridge (to whose knowledge of the 
progress of accurate science in every department of physics 1 have 








* From the Philosophies l Mogazine, 





often been indebted), to enable me to give numerical values to the 
expressions involved. At that epoch, however, the theories and 
experiments on steam were not sufficiently advanced, and I was 
compelled to lay aside the inquiry for a time 

In the spring of the present year I requested Messrs. Ransome and 
Sims, of Ipswich, to furnish me with an experimental result on the 
quantity of water escapiug froma high-pressure boiler in the form 
of steam when the valve is gradually opened. This experiment was 
undertaken by George A. Biddell, Esq., Engineering Superintendent 
of the Orwell Works. The result was, that when the bulk 22 cubic 
feet of water in a locomotive boiler was raised to the temperature 
which produced a pressure of 60 1b. per square inch, and when after 
raking out the fire the valve was gradually opened, without every 
precaution against priming, the quantity of water which escaped in 
the form of steam was 23 cubic feet, or one-eighth of the whole. 

7. Possessed of this experimental fact, I again referred to Prose 
fessor Miller for such theories and citations of experiments as might 
be required. And by his kind assistance I was enabled to complete 
the investigation. And here I may state that the whole which fol- 
lows is Professor Miller's, with the exception of the integration of 
the steam pressure, the inference from the cannon experiments, and 
the comparison of steam and gunpowder. 

8. In giving the heads of Professor Miller’s theory, I must 
premise that the temperatures are centigrade, the unit of linear 
measure is the metre, and the unit of weight is the kilogramme. ‘lhe 
formula adopted as connecting the volume of steam with the volume of 
water (at maximum of density) from which it was generated, is Fair- 
bairn’s and Tate’s (Phil. Trans. 1860, p. 219.) The formula for the 
number of calories required to convert water into saturated steam of 
temperature T’, and the pressure at temperature T, are from Reg- 
nault (Memoires de l'Institut, vol. xxi., pp. 748 and 728.) 

9. The first part of Professor Miller's investigation applies to 
Mr. Biddell’s experiment. The steam pressure of 60 1b. per square 
inch is represented by acolumn of mercury (at 0 deg.) 3°1028 
metres in height. Adding the atmospheric pressure 076 metre, 
the entire elastic force of the steam is represented by a column of 
mercury 3°8628 metres in height. The corresponding temperature 
of saturated steam, by Regnault’s Table, is 152°84 deg. Now the 
quantity of water is 22 cubic feet, which at 100 deg. weigh 597:1 
kilogs., and the heat requisite to raise the temperature of this 
water from 0 deg. to 152-84 deg. is 597-1 X 154°38 calories (the last 
number being derived from Regnault’s formula T + 000002 T2 
+ 0-0000003 T?, where T for this instance = 152-84), or 92,182 
calories. When all the steam has been blown off, the 597-1 
kilogs. of water are separated into z kilogs. of steam at 
100 deg., and (597'1— 2) kilogs. of water at 100deg. [This 
applies strictly when the steam has blown into a cylinder and has 
driven a piston, because then there may be such intercommunication 
of temperature between the portions of steam as will insure that the 
final state of the steam is that of saturated steam at 100 deg. ; it is 
probably true or very approximate when the steam has blown out 
at different temperatures and has been lost in the atmosphere] To 
heat (597°1 — x) kilogs. of water from 0 deg. to 100 deg. requires 
(597'1 — x) X 1005 culories ; and to convert 2 kilogs. of water at 
0 deg. into steam of 100 deg. requires (606°5 X 0°305 X 100) X & 
calories (by a formula of Regnault’s). Supposing, then, that the 
amount of heat, as measured by the number of calories, is not altered 
by the blowing out from the boiler, 

92,182 = (597-1 — x) X 100-5 + 637 X 2, 
whence z, the weight blown out as steam, = 59°8. This, however, 
is equivalent to only 2-2 cubic feet of water, instead of 2°75, the 
quautity which Mr. biddell found to have passed away in steam. 

10. Professor Miller supposes the difference to be caused princi- 
pally by the heat of the mass of iron which surrounds the water ; 
any burning fuel which may have been left in the fire-box would add 
slightly to its effect. It appears best, therefore, to assume the ex- 
perimental fact, and to infer from it what quantity of heated water 
we ought to add (in investigations) to the quantity of water really 
present in the boiler, in order to produce correctly the amount of 
water which in the experiment was blown out as steam. Now 2°75 
cubic feet of water at 100 deg. weigh 74°638 kilogs. Let y represent 
the number of kilogs. in the bulk of water which may be considered 
equivalent to the compound consisting of 22 cubic feet of water, the 
unknown weight of iron, and the unknown quantity of fuel. To 
heat y kilogs. of water from 0 deg. to 152 84 deg. requires 154°38 X y 
calories; avd this is the amount of heat in the complex equivalent 
| before blowing off. To heat (y—74°638) kilogs. of water from 
| 0 deg. to 100 deg. requires (y — 74638) X 100° calories; and to 
convert 74°638 kilogs. of water at 0 deg. into steam at 100 deg. re- 
; quires 74°638 X 637 calories; and the aggregate of this with the 
| last, or (y — 74°638) X 100°5 +- 74°638 X 637, represents the number 
| of calories in the complex equivalent after the blowing off. Making 
this equal to the number before blowing off, 
14°38 X y= (y — 74638) X 100°5 + 74°638 X 637, whence y =743 2 

Comparing this with the weight of the 22 cubic feet of water alone, 
or 597°1 kilogs., it appears that the heated materials extraneous to 
the water produce the effect of 146-1 kilogs. of water. 

Assuming, then, that there are really 7432 kilogs. of heated 
water, the investigation of the destructive energy pro- 
ceeds thus: —To heat 7432 kilogs. from 0 deg. to 12-84. 
deg. requires 743°2 X 154°38 calories = 114,740 calories ; and this 
is the quantity of heat for which we must accountin every stage 
of the expansion, when the steam is allowed to blow into a cylinder, 
and drive a piston before it. Now at any instant let w be the num- 
ber of kilogs. of water converted into saturated steam; T the com- 
mon temperature of the water and steam; Qr the number of 
calories required to heat 1 kilog. of water from 0 deg. to T ; ar the 
nuinber of calories required to convert 1 kilog. at 0 deg. into steam 
at ‘I’; Pr the pressure of saturated steam at T in millimetres of 
mercury at 0 deg.; Kr the same pressure in kilogrammes per square 
decimetre (all which are given for numerical values of 'T by Reg- 
nault); Vrthe ratio of the volume of saturated under steam pressure 
Pr to the volume of the water at 0 deg. from which that steam is de- 
rived (which is given by Fairbairu’s formula). ‘lhen, forming the 
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expressions for the number of kilogs. of water and steam res- 
pectively, and multiplying each by its corresponding number of 
calories, and equating the aggregute to the original number of 
calories, 





114,740 = (743.2—w) X Q, +uX A, 
From this formula, with any assigned numerical value of T, w (the 
number of kilogrammes of water converted into steam) is found in 
numbers. And V,, the ratio of the volume of the steam generated 
, to that of the water from which it is generated, is taken in 
numbers from Fairbairn’s formula. Anda kilogramme of water occu- 
pies one cubic decimetre of volume, Therefore the volume of steam, 
in cubic decimetres, is w X Vr, of which ware left in the boiler to 
occupy the place of the expended water; and the volume of steam 
expelled from the boiler isw * (V* — 1) in cubic decimetres, or io 
X (Vr — 1) in cubic metres. 
12. Suppose, now, that the steam in escaping enters a cylinder 
whose section is 1 square metre, driving a piston before it. Let z 
be the distance to which the piston has travelled (the unit being the 


| 


metre). Then z= x (Vr—1). And the pressure of the 


w 
1000 
steam on the piston (the unit being the kilogramme) is 100 x K,. 
Therefore the two elements, the distance of the piston and the pres- 
sure upon it, can be calculated numerically for any number of nu- 
merical values of T. To find the effective pressure, the pressure 
first found must be diminished by the atmospheric pressure, 
or by the pressure of steam at 100 deg., and it thus becomes 
| 100 X (Ky —Kyjoo). The limit of the length of the cylinder will be 
| determined by tinding where the steam pressure = atmospheric 
| pressure. By Fairbairn’s formula, 74°638 kilogrammes of satu- 
| rated steam at 100 deg. (the quantity which escaped in Mr. Biddell’s 
experiment) occupy 12228 cubic metres; of this, 0:0746 cubic 
metre remains in the boiler, taking the place of the water from 
which it was produced; the whole volume expelled is therefore 
122-21 cubic metres, and the limiting length of the cylinder is 
122-21 linear metres. 

13. By these methods Professor Miller calculated the following 
corresponding values of z, the distance to which the piston has 
travelled (the unit being the metre) and F the effective pressure on 
the piston (the unit being the kilogramme). The degrees of tem- 
perature are also given, as they are the elements from which z and 
P are computed ; but they aro not in any way used in the subse- 
quent calculations. 


T. 2 F, 
Degrees Centigrade. Metres, Kilogrammes. 
15284 0 42,185 
150 1°621 38,356 
145 47438 2,162 
140 9345 26,615 
135 14°740 21,668 
130 21541 17,271 
WwW 30° 136 13,377 
120 40-976 9,943 
115 54°708 6,926 
liv 72-186 4,283 
105 94°325 1,001 
100 122°21 0 


14. The effective energy of the expanding steam, as shown (for 
instance) by the momentum communicated to a material piston, wil 
be represented by the integral Sa. F, As the symbolical form of 
the function F is not known, it is necessary to perform the integra- 
tion by quadrature. For this purpose I laid down the twelve data of 
this ‘lable graphically (taking z as the abscisse, and F as the ordi- 
nate), and drew a curve by hand through the points so defined. Then 
I measured the ordinate for each of the values of z; 0, 1, 2, 3, &c. 
And I integrated them by the formula } (first ordinate + last 
ordinate) + sum of intermediate ordinates — 1-12th sum of second 
differences; where it is seen that sum of second differences is 
sensibly equal to — first of first differences. Thus I found the 
integral 

1,131,400, 
which is the true measure of the energy of the 22 cubic feet of water 
at the temperature which produces the pressure, 60 lbs. to the square 
inch, in a hot iron boiler, the units of the energy being the metre 
and the kilogramme, 

15 If this be diminished in the ratio of 743°2 kilogrammes (the 
fictitious weight of water on which Professor Miller's calculations 
are made) to 5971 kilogrammes (the real weight of water), then we 
shall have for the measure of the energy of the 22 cubic feet of 
water at the same temperature, unassisted by the hot iron of the 
boiler, 

909,000 ; 
and if we divide the two numbers by 22, we have for the energy of 
one cubic foot of water a temperature producing a pressure of 60 1b. 
to the square inch, 

As surrounded by hot iron, 51,400. 

Without influence from surrounding iron, 41,300. 

philosophical value ) 

16. I now proceed with the evaluation of the energy of gun- 
powder. The formula applicable to cannon experiments is given in 
Art. 4. Professor Miller referred me to a series of experiments by 
General Didion, in his Traite de Balistique, p 485. These experi- 
ments were made with cannon of four different bores, and with 
eighteen different charges of powder in each cannon. The first 
thing to be dove was to find by trial for each cannon, by means of 


(This is the practical value.) 
(This is the 





the formula ~ - V* (which for a single cannon may be reduced to 
2g.w 


} v") what was the charge of powder in which the momentum 
0 


produced bore the greatest proportion to the weight of the powder. 
It was found to be the following :— 


| With ball of 12 kilos., 1500 kilos. of powder. 


me 807 ,, 1250 i 
a. 6-08 ,,  0°875 od 
| 405 ,, 0°625 Me 


Then adopting these four for comparison among themselves, by the 
formule w _» it was found that the cannon in which the powder 
was most efficient was that with a ball of 608 kilos. Here it 
may be desirable to state that the bore was 0:1213 metre, the dia- 
meter of the bull 0°1182 metre, the length of bore 2°15 metres ;_and, 
with the charge of powder 0'875 kilos., the velocity of the issuing 
wxv, 

19-625 X w 
the energy of 1 kilogramme of gunpowder (as fired in a cavuon) i 
found to be 


ball was 400 metres per second. Applying the formula 


56,656, 
and that of an English pound of gunpowder 
25,700, 
the units being iu all cases the metre and the kilogramme. 
17. Comparing this with the numbers found in Art, 14, we have, 
The destructive energy of 1 cubic foot of water at the temperature 
which produces the pressure of 60 1b. to the square inch, sur- 
rounded by hot iron, is precisely equal to the destructive energy 
of 2 lb. of gunpowder as fired in a cannon. 

18. The destructive energy of the hot water, however, abstracting 
the effect of the surrounding hot iron, is considerably less than the 
number used in this comparison; and the destructive energy of the 
gunpowder, abstracting the effects of windage, cold iron, and short 
barrel, is considerably greater than the number used for it. Without 
pretending to form au accurate estimate of these effects, I think that 
their combination, with that affecting the energy of the water, may 
have diminished the apparent proportion of the energy of gunpowder 
by one-half. In that case, 

The destructive energy of 1 cubic foot of water at the temperature 

which produces the pressure of 60 lb. to the square iuch, is 
equal to that of 1 1b, of guc powder, 
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INSTITUTION OF CIVIL ENGINEERS. 
November 17, 1863. 

J.T. McCuean, Esq , Vice-President, in the Chair. 

Tue paper read was on the “Duty of the Cornish Pumping 
Engines,” by Mr. W. Morshead, junior. 

It appeared from a tabular statement prepared by the proprietor of 
‘‘Lean’s Engine Reporter,” for the years 1841 to 1860 inclusive, 
that the average duty of these engines had fallen off from 68 mil- 
lious in 1844 to 52 millions in 1860, or 25 per cent.; also that less 
interest was now felt in the performance of these engines, as while 
fifty were reported in 1841, only fifteen were reported in 1858 and 
twenty-five in 1860, Although the nominal, or reported duty showed 
this marked diminution, it was not asserted that there had been an 
actual falling off to the extent thus indicated, for the duty paper did 
not take into account the quality of the coal, which was certainly 
inferior to that used twenty years ago; besides which, the present 
practice of sinking the engive shaft for the whole, or part of its 
depth, in an inclined direction upon the course of the lode, must 
have tended to increase the friction of the pitwork, and the mines 
were also deeper than formerly. Nor was expansion of steam 
adopted to so great an extent now as it was some years ago; it was 
theu carried further than was compatible with safety, as was evi- 
denced by che repeated breakages of the main rod, the piston rod, 
and other principal parts of the engine. But after allowing for all 
these legitimate causes of the falling off of duty, it was thought 
that the average duty of the county was still at least ten millions 
below what it should be. 

‘he author next examined the causes of this decline, and then 
discussed the means by which it might be remedied, ‘The primary 
cause he believed to be, the indifference of the mine proprietors to 
the performances of the engines, So many accidents attended the 
use of high steam, cut off at an early part of the stroke, that 
economy of fuel came to be regarded as synonymous with repeated 
breakages; but it was quite possible to raise the duty considerably 
above the present average, without resorting to an undue rate of 
expansion. ‘This might be accomplished by a more perfect und ex- 
tended system of reporting the engines, and by a new form of duty 
paper, embracing the following additional items:—First, that the 
load upon the piston should be taken from an indicator diagram, and 
from the load thus ascertained the duty should be computed, the dif- 
fereuce between the load upon the piston and the weight of water 
actually lifted, that was the loss by the friction of the pitwork, &c., 
being placed in a separate column, Secondly, that the part of the 
stroke at which the steam was cut off, as well as the vacuum ob- 
tained, should be stated opposite each engine. Thirdly, that a notice 
of the quality of the coal used, as far as it could be ascertained, 
should be added, And lastly, that the engines should be separated 
into two classes, those which might reasonably be expected to give 
a good duty, and those which, from the time they had been at work, 
their small size, or other causes, could not fairly compete with the 
former, by taking the load upon the piston from an indicator dia- 
gram, a fair estimate of the work actually done by the engine could 
be formed, while by placing the difference between the load upon 
the piston and the weight of water actually lifted in a separate 
column, encouragement was offered for improvement in the con- 
struction and fixing cf the pitwork. 

At present, only about one-tenth of the engines at work in Devon 
and Cornwall! appeared in the monthly reports. If mine proprietors 
would co-operate in supporting a good form of duty paper, there was 
little doubt but that there would be a rapid and marked improve- 
ment in the duty of the Cornish engines. 





Fornian AND Cotontat Jorrinas.-—The United States Navy De- 
partment is about building a fleet of wooden vessels of war of 3,0U0 
tons burden, to be completed within a year. ‘The machinery is 
already in process of construction. ‘Twelve of these vessels are to 
be chppers, built with special reference to speed, and carrying light 
batteries. The other eight are to be as swift as is compatible with 
broadsides of 29-inch guns, ‘The Federal steam-frigate Niagara goes 
ten to eleven milesan hour, although the immense weight of her 
battery keeps her very far down in the water. She is to go in search 
of the Confederate cruisers.—T he cultivation of cotton in the River 
Plate territories is attracting universal attention, and the testimony 
of Mr. Hutchinson, the British consul at Rosario, is conclusive as to 
its practicability, and the vast regions which, by nature, are adapted 
for the production of the great staple. The Buenos Ayres Standard 
states that the Governor of Corientas had received and distributed a 
ton and « half of seeds of different descriptions, and, after remarking 
the majority of the estancierors of that province had planted, or were 
about to plant, cotton, predicts that, “in a few years, cotton will 
take the place of wool and hides, and become the first staple of the 
Argentine Republic.” 

Fara Borter Exrtoston,—On Wednesday morning, about7 o'clock, 
an alarming boiler explosion took place at the creosote and alum 
works of Mr, John Bethell, situate in the Greenwich marshes, by 
wich William Anson, the engineer, was instantly killed and four 
other mou were severely injured. The utmost alarm naturally 
prevailed on the explosion being heard. ‘The boiler was lifted from 
its position, and carried forward a distance of some 20 yards, and 
the fragments were thrown in ail directions, some of the bricks 
having been carried over the rigging of vessels lying in the river. 
The alarm occasioned by the explosion was still further increased 
when the timbers of the long line of shed in which the business was 
carried on took fire, and, notwithstanding the arrival of the Deptford 
floating engine and that of the parish, the building was eutirely 
destroyed. ‘I'wo of the sufferers, John Donovan and John May, 
were so severely injured that they were removed to Suy’s Hospital, 
where they remain, with but slight hopes of their recovery. A 
third sufferer, William Faulkner, was taken on board the Dread- 
nought hospital ship, and his brother who was less injured, was 
conveyed to his home. ‘The body of Anson, when extrivated from 
the ruins, presented a frightful appearance, and was removed to the 
parish dead-house to await an inquest. ‘lhe cause of the explosion 
is unknown, 

MerrorourraN Granp Union Rattway.—Among the schemes 
proposed for accommodating the metropolis with railway communi- 
cation is one of which notice has been given of intended application 
to Parliament to incorporate a company for making the jvllowing 
railways :—No. 1, from the West London Railway at Kersington, 
vid the Middle and Inner Temple, to the Blackwall Railway, near 
Christian-street. No. 2, from the Blackwall Railway near Cooper’s- 
row to the Metropolitan Railway at Finsbury-circus. No. 3, a 
railway from No. 1 at Ken-ington to the Metropolitan Railway at 
1 No. 4, a railway from Gloucester-terrace to the Great 
No. 5, a railway from No. 1, 
No. 6, a 


Paddington. 
Western Railway at Paddington. 5, 4 y 
Westminster, to Victoria Station and Pimlico Railway. 


THE EARTH’S SUPPOSED INTERNAL HEAT. 


Mr. Herapatu has published the following remarks, over 
his own name, in his Ratloay Journal of the 14th inst. :— 


the question of the internal temperature of the earth. At the late 
meeting of the British Association it was a subject of discussion. 

Because it has been observed that the heat increases in several 
places as the’ depth below the surface increasés-—so far as descents 
have beea made—an opinion has grown up amongst some that the 
heat goes on fncreasing down to the centre of the earth, which, there- 
fore, is conceived to be intensely hot: in fa¢t, in @ molten state. 

‘lo me it appears that this conclusion bas beép a great deal too 
hastily drawn, for there are phenomena decidedly adverse to it. In 
the first place the experiments have been made in far too limited a 
space to be taken as conclusive of an increase of temperature with 
the depth over the whole surface of the earth ; and in the next these 
depths have not been great enough to justify an opinion that the 
temperature of them is communicated from higher temperatures 
below. What, for instance, are merely a few hundred feet—an 
infinitesimal part of the earth’s radius—and in open shafts to decide 
such a question? Besides the portion of the earth’s surface in which 
these experiments have been made have been of very limited extent. 
Under the equator it is possible that the change of mean tempera- 
ture with the depths is the reverse of what it is in our latitudes, and 
may decrease with the depth instead of increase. Certainly before 
any general conclusion of the variations of temperature is arrived 
at, experiments should be made at far wider intervals of space than 
those already made, and at much greater depths. 

By the daily observations made at the Royal Observatory, Green- 
wich, in 1861, with thermometers having their bulbs submerged at 
various depths in the earth, and taking the means of all the means 
for every month of the year, I find that the annual means are for 
twenty-four and twelve French feet and one inch respectively, 
49°64, 50°01, and 52°13, showing a progressive decrease of the tem- 

rature with the depth, instead of an increase. The observations 
or the depths of three and six feet being deficient in the two first 
mouths I have been unable to calculate their annual means. 

Sir John Ross says that there is a belt of iso-temperature of 39°5 
Fah. at sea surrounding the whole earth. For instance, in latitude 
70° south, the 39°5 temperature was found at 750 fathoms deep aud 
below; in latitude 56°14 the temperature of 39%5 existed at all 
depths ; in lat. 45° it was at 600 fathoms; and under the equator one 
must go 1,200 fathoms for it. 

The variation of heat therefore at sea and land must follow 
different laws if the inference drawn from land observations is valid. 

Now, as the ocean occupies two-thirds or more of the surface of 
our planet, and has a depth in many places of two miles, and in 
some of six to seven miles, it is much more likely to indicate the 
mean temperature of the earth at great depths than anything drawn 
from borings and experiments of a few hundred feet on land. Sir 
John Ross’s experiments reach to 4,500 and 7,200ft., nothing like 
either of which has ever been attained to my knowledge by borings 
or land experiments. It may, therefore, I think, be fairly conceded 
that Sir John Ross’s belt of iso-temperature is much nearer the mean 
temperature of our globe than the very high temperature at the 
centre conterded for by some. In fact, is it reasonable or possible 
that the waters of the ocean can have rested, for we may say count- 
less centuries, in a basin without feeling the supposed intense heat 
beneath the basin if it existed, and remain at only seven to eight 
degrees above freezing ? The idea is out of all probability, yet we 
must accept it if we believe in a molten state of the earth by reason 
of heat beneath its crust, however thick that crust may be. ‘I'he 
inhabitants of the earth’s surface need not, therefore, I presuine, fear 
that the imaginary fire within the earth will ever become a reality 
to them. 

If it be asked how is it if there is no high internal heat in our 
earth, that Vesuvius, Etna, and other volcanoes occasionaily emit 
red hot stones, burning lava, &., we answer with respect to the 
heat that the spontaneous combustion of vegetables, coal, \c., furnish 
numerous kindred phenomena, ‘That volcanoes, however, are mere 
accidents and of an ephemeral character compared to the age of the 
world, though not always to the life of man, is evidenced by the 
many extinct volcanoes found in different parts of the world. 

We might here observe that there is an item in the temperature 
of deep shafts which does not appear to have been taken into account 
in the explanation of the supposed interval heat of our planet. It 
is well known as we descend from high to lower parts of our atmo- 
sphere that the temperature gradually increases. ‘This increase of 
temperature is shown in the ** Mathematical Physics,” vol. ii., book 
3, sec. 6, to be due entirely to the earth’s attraction. Hence if a 
shaft could be suddenly opeved whose soil was all the way down of 
the temperature of the surface earth, or colder, it would by little 
and little have its temperature raised by the contact of the hotter 
air, and at length the sides of the shaft would exhibit a tempera- 





ture increasing downwards with the depth like the observed tem- 
peratures of shafts aud borings, but whether in precisely the same 
degree Lam unable to say. This progressive increase of temperature, 
however, would be no argument in favour of an increase of tempera- 
ture due to an internal heat ; it would be entirely independent of it. 
Such a progressive increase of temperature could not and dees not 
happen in the sea. 

A collateral argument against any high or abnormal temperature 
within the earth may be drawn from prop. 1, sec. 3, pp. 305 and 
319, vol. ii., ** Mathematical Physics.” 1t is there shown that, if a 
number of bodies like the planets revolve about the sun and their 
own axes long enough to acquire such a temperature as the solar 
rays would give them, their respective specific attraction would be 
the same as those found by astronomers belonging to the planets, 
knowa under the name of densities. The wgreement of the com- 
puted with the observed quantities is remarkable. ‘laking the 
earth’s temperature as unity, in Venus, Mars, Jupiter, and Saturn 
they are all but coincidences. ‘he planet Herschell alone ma- 
nifests a difference which, in the above-cited page 319, is dis- 
cussed, 

An obvious and the only conclusion to be arrived at from the 


| above agreement is that the earth and the four mentioned planets 
| are similarly constituted, and that, if the earth has an internal 


fire, so have the other bodies—a very unlikely supposition. 
To conclude, the above facts 1 submit show, and clearly, that 
the earth has no internal fire; that its mean temperature is about 


| 394 deg. Fah., or about the mean annual temperature of Petersburg ; 


railway from the South-Eastern Railway in Bermondsey, to the City | 


branch of the North London Railway. No. 7, a railway from Ber- 
mondsey to the London, Brighton, and South Coast Railway. No. 
8, a railway from the Blackwall line at Cooper’s-row to No. 1 near 
Christian-street. 
Blackwall Railway at Christian-street. No. 10, a railway from No. 
6, in the Minories, to the Haydon-square branch of the Loudon 
and North-Western. Nos. 11, 12, 13, and 14, are supposed to be 
alternative railways between St. Botolph, Aldgate Without, to St. 
Botolph, Bishopsgate Without. No. 15, a railway from St. Botolph, 
Bishopsgate-street Without, to Norton Folgate. No. 16, a railway 
from Norton Folgate to the City branch of the North London 
Railway at Shoreditch, No. 17, a railway from No. 1, near the 
northern side of Victoria-street, Westminster, to the London and 
Brighton, Victoria Station, Pimlico; also, a new street from 
Aldgate High-street to St. Botolph, Bishopsgate Without. This is 


pretty well for one notice, which also asks for power to authorise 
the Great Western; the Great Eastern; the London, Brighton, and 
South Coast; the South-Eastern; the London and South-Western ; 
the London, Chatham, and Dover; the Metropolitan ; and other rail- 
way companies to subscribe towards the undertaking, and to raise 
mouey for the purpose. 


No. 9, a railway from Great Prescott-street to the | 


that this heat, with that of the other plancts, is derived entirely 
from the solar rays playing on these bodies duriug countless 
ages; and that this great work of the Almighty, our solar 
system, has, for many centuries, remained sensibly the same as 
it now is. 





MerrorouttaN Rarway.— This company has given notice of 
application to Parliament for power to extend the railway from 
Paddington to Notting-hill, Kensington, and Brompton, and to raise 
additional capital. Also for powers to extend the railway from Fins- 
bury to ‘Trinity-square, ‘lower-hill, to raise additional capital for 
| the purpose, aud to make arrangements with the Metropolitan Board 
of Works, the Commissioners of Sewers, avd any vestry or distcict 
board. ‘They also propose to apply for power to extend the time for 
the purchase of lands and completion of works on the suthorised 
lines. ‘i'o make a new railway from the main line near the King’s 
Cross station tothe Midland Extension at or near Skinner’s-place, 
Euston-road. ‘Yo alter and divert a portivn of the existing railway 
from the Metropolitan Railway at King’s Cross to the down line of 
the Great Northern, near tue Great Northern Hotel. ‘To widen and 
improve the line near Praed-street, to raise additional capital, and 
to make arrangements with the Midland Railway Company. Also 
to apply for power to withdraw the nivoney deposited with the Court 
of Chancery in respect of the Finsbury Extension Railway. New 
condensing locomotives, upon an improved principle, are being 
wade for this line. 


A subject of no inconsiderable interest inthe scientific world is | 
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20-1ncu Cast rron Guns.—Preparations are being made at the 
Fort Pitt Works, Pittsburg, U.S., to cast guns of 2U-in. bore, and 
upwards of 30 tons weiglit. Five reverberatory furnaces, containing 
charges of respectively 31 tons, 17 tons, 17 tons, 164 tons, and 12 
tons are already at work; and in casting two guns of the usual 15in, 
pattern, but with the bore reduced to 12in., upwards of 68 tons of 
iron were lately melted and poured at one heat. 


Tue Warrior.—The Warrior, 40, iron frigate, Capt. Arthur A. 
Cochrane, C.B., inthe Warrior dock at Portsmouth, has, according 
to establisbed custom, had her hull below the water-line and the 
compositions and experimental sheathings with which it is coated 
examined and reported upon to the Admiralty by the officials of the 
dockyard. It is four and a half months since the Warrior was in 
dock. She was then coated below the water-line with the preserva- 
tive and anti-fouling compositions prepared by the Admiralty’s 
Chemical Assistant, and at the same time had three patches of 
“Brown's vitreous sheathing” attached to her port side. The 
ship’s botto u, as she now lies in dock, has the appearance of a well- 
made thrummed-mat, being covered with a fine crop of tuft weed, 
which must have grown at the rate of about three-quarters of au 
inch per month since the ship has been afloat to reach its present 
condition. The vitreous sbeathing had less of this weed upon it 
than the compositions, and they have adhered to the ship's bottom 
with two exceptions. It is impossible, however, to say how far 
these small plates (which are about 12 or I4in. in length and about 
4in, in width, and are attached to the ship’s bottom by a hot 
cement) have protected the iron until they have been removed, and 
the surface has been laid bare and examined. ‘he same remark 
will also apply to the compositions, for there are signs of corrosion 
over the lines of rivet heads at the ship’s bows that require to be 
very closely looked into. On one occasion of the Black Prince 
being docked at Portsmouth it was discovered that not only had the 
anti-fouling composition attacked the lower edges of the lower tier 
of armour-plates where they had been bevelled off with the cold 
chisel and file, and the fibre of the iron thus laid bare, but that the 
majority of the rivet heads throughout the bottom were also attacked 
in a similar manner. It may be, perhaps, a matter of no great 
moment whether a ship's lower tier of armour-plates is being slowly 
eaten into by anti-fouling compositions and pitted with innumerable 
holes; but it is a matter of serious moment when the rivets of a ship's 
bottom plates are thus gradually and surely destroyed, that is, so 
far as their holding powers are concerned, and this is precisely what 
remains to be ascertained in the case of the Warrior. Nothing cer- 
tain, however, can be stated on the subject until the compositions 
have been scraped off, and an opportunity thus afforded for a full 
examination of the ship’s bottom plates and their fastenings. ‘There 
are existing indications of mischief to the rivet heads at the bows of 
the ship to warrant a careful scraping and examination of every 
part of theship’s bottom from keel to water-line. On board the ship 
is in splendid order. Many improvements have been made since the 
ship last lay in dock at Portsmouth, but the oue possessing the 
greatest novelty is the introduction of “ozone gas” into the 
engine-room and screw alley. Two small copper reservoirs, holding 
about a quart imperial measure each, contain a supply of spirituous 
oil which flows by a pipe, after the manner of a caged bird's water 
fountain, into a small copper enclosed tray filled with sponge. 
Through this a stream of atmospheric air is blown by a pipe trom a 
pump, the latter is set in motion by a weight and pulley, which, 
passing out by a discharge pipe at the opposite eud of the tray, 
passes direct of the burners. ‘There it gives outa beautiful white 
light, with comparatively no heat. An apparatus for the supply of 
a dozen burners may be carried under the arm. It requires no gas- 
ometer, and its use entails no danger to the ship. 1t emits no smell 
when burning, nor does the vapour itself, when allowed to escape 
unburnt from the nozzle to the burner. Its use entails no attention 
beyond the winding up, once in 24 hours, of the small weight which 
sets the machinery of the air-pump in motion. Its cost is one-fourth 
that of the candles served out for use from the paymaster’s stores of 
the ship. 

Frencu Rattways.—At the commencement of the year 1263 the 
railway uet work was as follows:—A length of 16,172 kilometres 
(five eighths of a mile each) was included in the concessious of the 
six great companies of the North, East, West, Orleans, Lyons to the 
Mediterranean, and Southern; 816 kilometres belonged to different 
other companies, and 1,337 kilometres remained at the charge of the 
State. It was evident that such a state of things, it being prolonged, 
not only compromised the execution of the railways recently 
authorised, but in a certain manner condemned beforehand any fresh 
extension of the existing lines. The active intervention of the great 
companies could alone remove that difficulty. Several uf them were, 
however, placed, even with the benefit of the conventions of 1859, in 
a most critical situation. At the period at which tuose conventions 
had been drawn up, the Government, in granting the guarantee of 
a minimum of interest on the capital of the new network, had made no 
ditliculty in admitting, for the fixing of the capital guaranteed, the 
valuations presented by the companies themselves. ‘l'hose figures 
in fact constituted only a maximum, and the guarantee was ouly to 
be applied to the real outlay, regularly proved in the form laid down 
in a regulation of the public administration. Facts, however, soon 
showed the insufficiency of those estimates. ‘I’'wo companies, 
especially, the Eastern aud Western, proved in an incout-stable 
manner that the strict maintenance of the figures which had served 
asa basis for the conventions of! 1859 must soon involve them iu 
inevitable ruin. The Southern Company also claimed as an in- 
dispensable measure the modification of those calculations. The 
Orleans and the Lyons to the Medeiterranean Companies did not, it 
is true, ask for this revision, but the first hesitated to add new lines 
to its second network, which was already very onerous to the com- 
pany, while the second, which for two years had been engaged inan 
ardent contest with the Southern line on the subject of the direct 
railway from Cette to Marseilles, solicited first the solution of that 
question, which was to it of such importance. As to the Northern 
Company, it remained aloof from the negvtiations, none of the new 
lives being included in the district through winch it runs. ‘The 
Government, after having fully examined the diflicult questions 
which it had to resolve at their different points of view, thought 
that it would be at the same time in conformity with a spirit of 
justice and in the general interest to effect in 1863 what it had the 
intention of doing in 1859; that is to say, to raise the credit of the 
companies by granting them a guaranteed interest upon the real 
capital of the new network, and not upon an insuilicieut capital. As 
to the competition existing between the Southern aud the Lyons to 
the Mediterranean Companies, it proposed to decide the principal ques- 
tion in favour of the latter, but under conditions ada; ted for giving 
satisfaction both to the legitimate interests of the populations aud to 
those of the Southern Company. ‘hose points being settled, the five 


| companies lent themselves with readiness to the views of the Gov- 


ernment. ‘Thus all the lines which had remained at the charge of 
the State, with the exception ot the circular railway round Paris, on 
the left bank, were included in the network with which they were 
most naturally connected. If, continuing this examination still 
farther, it is sought to calculate the totality of the sacrifices imposed 
ou the State by the creation of the network of railways, as itis now 
constituted, to the preceding figures must be added tue amount of 
the disbursements made out of.the funds of the Treasury at the end 
of the financial year 1563; that is to say, a sum of 980,000,000, 
and the importance of the State charges may then be ascertained by 
the examination of the following figures. ‘Lhe network of lines 
conceded or decreed, the total length of which is 20,392 kilometres, 
wiil require a total outlay of 8,750.0U0,00Ut.; of that sum there will 
have beeu tarnished by the State, under the form of works or sac- 
ventions, a grantof 1,460.000,000i. Lhe companies, ou the otuer 
hand, will have expended a sum of 7,300,000,0UUL, so that the 
general average of tue cost of the first constructivn amounted to 
428,000f, per kilometre,—viz., on the part of the companies to 
5O7,00Uf., and on that of the State to 71,000. The latter sum is 
certainly not cut of proportion with the immense advantages which 
those means of communication procure to the couvt-y and to the 
Treasury itself. 
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JOURNEY OF TWO TRACTION ENGINES 
FROM ROTHERHAM TO SHEFFIELD. 


Tue following account of the journey from Rotherham to 
Sheffield, and the description of the two engines, have been 
forwarded to the Sheffield Telegraph, by Mr. E. Edwards Hewett, of 
the locomotive department, Midlaud Railway :— 

The dray loaded with the casting was removed from the foundry 
of Messrs. Harris on Monday, the 2nd of November, when the engine 
purchased by Messrs. Harris was coupled to the dray, being under 
the able management of Mr. Bastrick, superintendent engineer to 
Messrs. Burrell, Messrs. Harris accompanying and baving charge of 
the dray. ‘I'he journey to Sheffield was then commenced, the engine 
(proving itself quite equal to its task whilst on level and good roads) 
dragging its monster Joad to the bottem of Lccles-hill, where the 
road being steep and bad the engine was for the time overcome, and 
the dray sank. In this dilemma Messrs. Burrell were telegraphed to 
for further assistance, who immediately sent off a second engine, 
which was unloaded at the Victoria Station on Friday afternoon, 
arriving at the scene of the disaster the same evening. 

In the meantime the dray has been raised by powerful hydraulic 
lifts, balks of timber and iron plates being placed under the wheels. 
‘The two engines and four horses having been coupled to the dray, 
a start was made, and the procession moved off at 2 good pace until 
it arrived at the Canal Bridge, over which planks had been pre- 
viously laid. The dray had only just been drawn over when the 
right leading wheel of the first engine left the track, which had been 
Jaid down by the South Yorkshire Railway Company on_ their 
bridge, and, as some few minutes were lost in getting it on again, 
the dray had in the meantime sunk to such a depth as to necessitate 
the use of the lifts, thus occupying the remainder of the day iu 
setting it to rights. 

On Monday the railway ridge and the embankment leading to 
it were laid with sleepers, and the dray having been raised to its 
proper level, the engines and horses were again coupled at 1.50 p.m., 
when they showed by the speed which they attained the immense 
power they were able to exert, the horses being dispensed with 
when the hills were mounted, the engines doing the work them- 
selves from Attercliffe Common to the Twelve o’Clock, where a halt 
was made for the night. 

On Tuesday morning the engines moved off with their load, 
accompanied by an immense concourse of people, turning the 
corners from the Wicker to Nursery-street, and thence over the 
Corporation Bridge, with the greatest ease. In Corporation-street, 
at the corner of Spring-street, owing to ihe heavy state of the road, 
the dray again sank, causing a further delay ; but having passed 
into Spring-street the engine owned by Messrs. Harris proved its 
immense power by dragging the load, unaided by the other en- 
give, as far as Bowling Green-strect. Gibraltar-street Leing in 
good repair a first rate speed was maintained, which was not allowed 
to decrease materially until the load was stopped opposite the works 
of Messrs, Butcher, at five o'clock. 

Ou Wednesday morning the casting was easily drawn into the 
yard, and pulled by the engines to within a few yards of the 
liammer for which it is the anvil block, after which Messrs. 
Barrell’s eugine commenced the return journey to Rotherham. The 
weight of the casting and dray is over 54 tons. 

The engive bought by Messrs. Harris was built by Messrs. Bur- 
rell in 1859, according to the original design by Mr. Eoydell, the 
patentee of the endless railway for common roads. 

The length of the boiler is 7ft., diameter 2ft. 6in., the fire box is 
1ft. Llin. by 2ft. din., the fire box shell 2it. 7}in. by 2ft. 1din., the 
dome is placed over the fire box, the bottom of which is 1ft. 3in. 
from the top of the fire box. The boiler is multitubular, having in 
it thirty-four brass tubes 2}in, in diameter. The cylinders, which 
are placed at the extreme end of the boiler, and partly over the 
smoke box, are 7in. in, diameter, the centres being 1ft. 9in., the stroke 
of the pistons is 12in. 
being bolted to them, the radius of the links is Ift. 10}in., the 
travel of the valves is 23in., the lap jin., and lead 1-16thin. The 
slide bars are of cast irou, curved at the cylinder end to miss the 
glands, and having feet cast on them to bolt to the cylinder covers, 
the otherends of the bars are supported by pillars. The reversing shaft 
is carried by a high pillar, the radius Jinks being worked by a double 
lifting links, to the bottoin of which they are coupled. ‘he pump 
for feeding the boiler and that for filling the tauk, are placed close 
together, aud are worked by a double lever attached to a rod worked 
by an eccentric on the crank shaft. At each end of the crank shaft 
there is a small pinion, having 11 teeth, working into a large spur 
wheel, having 108 teeth; the pinions have clutches cast on them, 


THE 


and by means of a loose clutch and lever can be thrown in and out | A 
| effective manner. 


of gear when pumping, &c. Behind the crank shaft there is a 
plain shaft carrying a small intermediate spur wheel, which is 
thrown in and out of gear by raising and lowering it. 








The eccentric straps are of brass, the rods | 


The driving wheels, which are 7ft. in diameter, are of wood, | } ‘ 
| vailing feeling in the market, there is every likelihood that they will 


strengthened by iron bands, every alternate spoke being bolted to a 
projection cast on au arm of the spur wheel. The tyres are of 
wrought iron, being din. by lin. in section, and fastened to the 
wheel by countersunk bolts. The wheels are provided with six 
shoes, to each of which is fastened an iron link; this link works 
easily in a long slotted bracket, bolted on the outside of the rim, 
having a pin through the top, which slides on the circular side of the 


bracket. Each shve is further provided with a rail, 3ft. Gin. by 
3hin. by Ildin., on which the driving wheel revolves, aud 
is strengthened and made more durable’ by iron plates 


bolted across the under side, In descending, the shoe is held in 
its proper place by a wrought iron finger bolted to the side of the 
rim, and the ends of the shoes are rounded off, so as to lower on to 
and leave the rvad easily. The right driving wheel is keyed fast 
on the axle ; but on the left the boss of the driving wheel is pro- 
vided with a clutch, and by means of a loose clutch is thrown in 
and out of gear; this loose clutch is moved by a lever which is 
worked by a screw and wheel bracketed \o the side of the fire-box. 
The leading wheels are of cast iron, with wrought iron tyres. The 
boiler can be easily lowered when ascending an incline, and raised 
when descending one, by suitable geariug worked from this steering 
platform. 

The steering apparatus consists of a toothed segment, bolted on 
the inside of the leading axle (which is of wood), which is turned 
right and left by a pivion on aspindle, which has a spur wheel keyed 
on the top, worked by a small pinion and large steering wheel. 

The tank is placed under the boiler, the height of water in it being 
indexed by a float and rod. 

The engine, with its full complement of coal and water, weighs 
about 12 tons. ‘The pressure of steam under which the engine 
works is 100}b. per square inch. When about to turn sherp angles 
the left driving wheel is thrown out of gear by the arrangement of 
the loose clutch described above. 

When the boiler requires refilling both the working pinions are 





thrown out of gear; avd when a quick speed isi:equired the small 
intermediate spur wheel is thrown out of gear, aud the driving spur | 


wheels are worked direct. 

The engine sent by Messrs. Burrell was built in 1862, and by 
them exhibited in the International Exhibition. The boiler contains 
72 tubes, 1jin. in diameter, fire box, 2ft. din. by 2{t. by 2it. din. in 
height. Considerable saving of material and a yreater compactness 
is noticed in this engive. The driving wheels are of wrought iron, 
the rim, spokes, and boss being welded into one solid mass. ‘The 
links attached to the shoes work through slots in the face of the 
whee], There are also two rails laid on each shoe instead of one, 
giving increased bearing surface. ‘The driving spur wheels are of 
wrought iron, case hardened. Considerable improvement has also 
been iniroduced in the arrangement for the gearing of the driving 
wheels. The large wheel guards and the raising and lowering 
apparatus for the boiler have been dispensed with. . ‘The steering 
gear has also been mech simplified, and the leadiug wheels so con- 
nected that a difference in their level does not affect the boiler. 

This engine, with its full complement of coal aud water, weighs 
only 7 tons 5cwt. Although this engine is a great improvement 


| the coasting trade, which was particularly brisk. 





on the other, yet, on account of the cylinder having been placed 
2ft. 3in. from the centre of the smoke box, and the driving wheels 
being so near to the fire box, nearly all the dead weight is thrown 
at the back of the engine; and, consequently, when much strain is 
put upon her, she commences to rear, otherwise this engine is under 
the most perfect control of the driver. 








Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 7th of November, on 
11,028 miles, to £572,100, and for the corresponding week of last 
year, on 10,578 miles, to £540,343, showing an increase of 450 miles, 
and of £31,757 in the receipts. The gross receipts on the following 
15 railways amounted, in the aggregate, on 7,790 miles, to £456,300, 
and for the corresponding week of 1862, on 7,596 miles to £436,971, 
showing an increase of 194 miles, and £19,329 in the receipts. The 
increase on the Caledonian amounted to £1,103; on the Great 
Eastern to £2,098 ; on the Great Northern to £2,575 ; on the Great 
Western to £1,386; on the Lancashire and Yorkshire to £1,368 ; 
on the London and North-Western to £3,765; on the London and 
South-Western to £822; on the Manchester, Sheffield, and Lincoln- 
shire to £1,265; on the Midland to £1,704; on the North British to 
£716; on the North-Eastern to £3,973—total, £20,775. But from 
this must be deducted £179, the decrease on the Great Southern and 
Western ; £448 on the London, Brighton, and South Coast; and 
£819 on the South-Eastern—together £1,446, leaving the increase 
as above, £19329. The goods and mineral traffic on those lines 
amounted to £266,707, and for the corresponding week of 1862 to 
£230,329, showing an increase of £16,378. The receipts for 
passengers, parcels, &c., amounied to £189,593, against £186,642, 
showing an increase of £2,951. The traffic receipts on 63 other 
lines amounted, on 3,238 miles, to £115,800, and for the correspond- 
ing week of last year, on 2,952 miles, to £103,372, showing an 
increase of 256 miles, and of £12,428 in the receipts. The total 
receipts of the past week show a decrease of £14,780 as compared 
with those of the preceding week, ending the 31st of October. 


Tron Suirs or War.—On Tuesday evening a numerous audience 
attended at the hall of the Literary Institution, Royal-hill, Green- 
wich, to hear a lecture delivered by Mr. E. J. Reed, Chief Con- 
structor of the Royal Navy, on the subject of “Ships of War.” 
After describing the various iron-cased ships which have been built 
in England, Mr. Reed contended that the Warrior and ships of her 
class were too long. He firmly belived that the same rate of speed 
could be obtained from shorter vessels. ‘The attention of the Admi- 
ralty had been much devoted to this question, and he could assure 
them that no more iron ships for the Royal Navy would be laid 
down of such a length as 40u0ft. While one of these long vessels 
had a large portion at each extremity exposed, a shorter vessel 





could be armour-plated from end to end, and would sail as many | 
costs under a shilling a day—a gallon lasting a week ; aud the whole 


knots per hour. ‘These matters did not escape the attention of those 
now at the head of naval affairs. Naval construction was a peculiar 
art, resting upon abstruse branches of science, and involving priu- 
ciples and calculations with which non-professional men in office 
could uot prudently interfere in an arbitrary manner, and hence the 
practice of the profession was to run in grooves, out of which it was 
most difficult to remove, even in times of the greatest emergency. 
In fact, it was only by a violent wrench, by giving sudden and un- 
expected scope to younger men and new ideas, that the thing could 
be done atall. When it had to be done it was attended by such pain 
and disappointment to many that it requires great nerve and 
courage to undertake it. ‘hat bad recently been proved in his own 
case, some extremely penetrating and pure-minded people having 
discovered that his appointment to his preseut office was a “ dis- 
graceful job.” He supposed these people thought it disgraceful for 
a Board of Admiralty to appoint to an office involving much hard 
work a man who had neither attained the age of sixty, or taken part 
in elections in what are called ** Government boroughs.” Mr, Reed 
then discussed the question of the comparative merits of ships built 
entirely of iron, or with a backing of timber, and expressed an 
opinion in favour of the latter class. ‘The late disaster to the Prince 
Consort proved in a remarkable manner the vast strength of the 
wooden lull of that ship. An officer who was sent to Kingston to 
inspect the vessel after she came to grief, reported :—* From one 
eud of the ship to the other net one bolt-head had been disturbed.” 
Itscarcely ever happened that an ordinary wooden ship, without an 
iron plate upon her, after encountering a Channel storm, returned 
to port with such trifling damage as that done to the Prince Consort. 
He could state with the utmost confidence that the Admiralty was 
now building a corvette from which the swiftest iron vessel now 
afloat could not hope to escape, and which would be armed in a most 


Tue Wetsu Coat anp Iron Trapes—The Newport correspon- 
dence of the Colliery Guardian states that the ironmasters’ books 
have a good quantity of orders on them, and judging from the pre- 


be well placed for specifications for a long time to come. Stocks are 
being reduced, and the trade generally is getting by degrees into a 
really healthy state. The advance in the rate of discount to 6 per 
cent. may check purchases a little, although not to any serious 
extent, as it is well known that buyers have not been giving out 
orders on speculation or in anticipation, but simply for actual 
necessities. Ihe future prospects are therefore encouraging. The 
present average quotations are as follows :—Bars, £6 15s, to £7 free 
on board, rails £6 12s. 6d. to £6 15s, The demand for steam coal 
is moderately active, and a larger quantity has been shipped for the 
last two months than has been the case for a long time. The 
Mediterranean ports, Denmark, Russia, Italy, and Spain are the 
principal markets, and energetic efforts are being made to work up a 
connection in those countries. Quotations have slightly improved, 
and the current prices are firmly maintained. ‘here is an improve- 
ment to report in the house coal trade also. Messrs. Habakkuk and 
James have just completed their coke-ovens at Coedcatiliery, and 
have commenced coking. The coal is especially suitable for coking 
purposes, and there is at present a good inquiry for coke. At 
Swansea there is still a good demand for all descriptions of iron, 
and the general trade of the district is brisk and satisfaclory. The 
principal makers have received some large additional orders during 
the past week, and there is, consequently, no fear as to the winter 
months. Prices are firm at the recent advanced quotations. ‘Tho 
puddlers aud forgemen are now working at the advance in wages, 
which amounts in some instavces to from 10 to 15 per cent., and the 
men appear content with this additional rise. With respect to the 
coal trade there is a good demand ior exportation, Aberdare steam 
coal being more especially sought after, Statistical returns of the 
trade of the harbour for the past mouth show a large increase of 
trade as compared with the corresponding month of 1862. The 
number of vessels trading with the port during October was 418, 
with an aggregate registered tonnage of 54,205 tons, aud the 
shipping rates received were £1,394 3s. 3}d. During the corre- 
sponding month of 1862 the number of vessels was 416, of an aggre- 
gate tonnage of 48,655; and the sbipping rates received were 
£1,148 ds. 6d., being an iucrease in favour of last month of about 
6,000 tons aud £200 shipping rates. ‘The principal increase was in 


demand for steam coal coutinues good, and the coal merchants have 
more than they can do to meet the requirements of shippers. Some 
idea of the extent of the demand may be imagined trom the fact 
that during the month of October, the exports foreign were 141,000 
tons, being the highest poiut ever reached in the history of the port. 
The colliers have #pplied for a rise, aud, as stated last week, there 
is every likelihood that they will have it. The house coal proprie- 
tors are moderately well off for orders, and the collieries are fairly 
employed. There is uo material chauge to report as regards the 
iron trade. Business is not quite so brisk as was the case a month 
since, owing to the advance in the rate of discount. The puddlers 
are now working at the advance at all the works of the district, and 
all the other workmen employed have also had a rise of from 5 to 10 
per cent. 


At Cardiff the | 








Bortsr Exrcosions.—Thus far, within the present year, there have 
been a greater number of boiler explosions than were ever 
before known to happen in the same time. There are usually 
about 25 explosions yearly in Great Britain. This year there have 
already been 40. ‘I'he use of steam power is constantly increasing, 
and while many thousands of boilers are growing old, higher 
pressures are carried. 

Sream Cuntivation in Essex.—In farms around and at various 
distances from Little Stambridge Hall, near Rochford, the fine old 
farm house where he resides, Mr. William Allen occupies 3,000 acres 
of land—2,000 acres arable, and 1,000 acres pasture. It is for the 
most part held on lease; some of the marsh land is his own property. 
The land is of all qualities, from a comparatively light and occa- 
sionally somewhat gravelly soil, which, however, is not common, 
to deep sandy, deep clayey, and deep alluvial loam. It lies in fields 
of all sizes, from ten to fifty acres. It is cultivated on the universal 
practice of the district, with especial regard to surface drainage. 
Most of itis not under-drained; a great deal of it in the marsh, 
where there is a very large proportion of the land under arable 
culture, is below high-water mark, and thus not easily capable of 
satisfactory drainage, hence the need of narrow lan:s, and frequent 
water-furrows across them. It is cultivated generally in a six-field 
rotation of crops. Ou the lighter land—fallow (generally bare fallow), 
oats or barley, clover, wheat, root crop as mangel wurzel, swedes 
or potatoes, and wheat. On the marsh land—bare fallow, oats or 
bariey, beans, wheat, clover, wheat. Some 70 or 80 horses are em- 
ployed in the cultivation of this land, in three-horse teams on the 
marsh, and as often three as pair-horse teams elsewhere, ‘I'he whole 
district is a country of large farms. There are several holders of 
2,000 and 3,000 acres in ihe neighbourhood—one of at least 5,000 
acres iu the county. Mr. Allen purchased Fowler's 14-horse power 
engine, with four-furrow plough and cultivator, in June, 1862. The 
rope has already cultivated 1,200 acres, and has never been broken. 
It seems perfectly equal to another year's work. There has been 
only one considerable accident—the breaking of two or three cogs 
out of the wheel by which the clip drum is driven, which delayed 
them a week. The whole of the repairs, added to the estimated 
wear of the rope, dows not exceed £100 for the,two years, during 
which 2,000 acres have been worked. Repairs and rope together 
thus have not exceeded 1s. an acre. The whole is evid-ntly under 
careful management, and the tools and engine are kept in go0d work- 
ing order. ‘This is proved by the sm»]l consumption of coal, which 
has not exceeded three tons a week. The weekly wazes paid are as 
follows :—driver; 30s, ; ploughman, 18s. ; anchorman, 153.; engine 
boy, 9s.; three boys at 6s.; water feicher, 18s, There is thus an 
unusual quantity of well-paid labour employed, and no doubt a good 
deal of the economy of the working has been owing to this. To this 
add the cost of the horse and water cart, which we may put at £1 
per week, and there is a weekly cost of £6, or a daily expenditure of 
£1. The coals, at 24s, a ton on the ground, cost 12s. a day, the oil 


daily outgoings thus amounted to 33s, The following is the work 
done, taken from the books of the farm:—During 1862—after June, 
when the apparatus commenced work, 562 acres were cultivated. 
Nothing was ploughed, but 26 acres were worked with the digging 
breasts. In all 588 acres were cultivated, and the second cultivation 
is declared to be lWin. to 12in. deep. The whole work was done in 
103 days, During the current year, and up till last week, 168 acres 
had been twice cultivated, 170 acres had been once cultivated, 
79 acres had been ploughed, and 43 acres had been “dug.” This 
amounts in all to 630 acres of work since April 6. It had been done 
in 105 days of work, including the labour of removal, or six acres a 
day exactly. The total cost may be put thus:— 


£ «s a 
Labour, fuel, and oil, 105 days, at 38s... .. « o 172 7 0 
Repairs and rope for one year oo os WD OO 


10 per cent. on value for tear and wear, and 5 per cent 
for interest of money .. «2 «2 ss oe oe oe «6 120 0 0 





Total .. 0 so oc of oe +343 7 O 
This divided over 630 acres of work done, amounts to about 10s. 8d. 
an acre, 

Tue Catevonta—The armour-plated ship Caledonia, Inunched 
from Woolwich Dockyard, ani atwerwards placed in the Victoria 
Docks, on account of the delay occasioned to the works at. the 
entrance of the basins at Woolwich, has been undocked and towed 
down to Sheerness to be completed for sea. The Caledonia was 
taken out of the dry dock at Wovilwich ou the 28th of September, 
aud has, since that period, received the whole of her engines and 
boilers of 1,000-horse power, and weighing 550 tons, from Messrs. 
Maudslay’s works. In consequence of her draught of water, which 
is about 32ft., she could not be received in the dockyard basins at 
Deptford or Sheerness, she being of greater draught than the basins 
would admit. The Caledonia is of the same class as the Royal Oak, 
the only difference being that the engines of the Caledonia are of 
200-horse power more than those of the Royal Oak, and the build of 
the Caledonia is of much greater strength. Whe backing of the 
armour-plates of the Caledonia is composed of Sin, of teak plank- 
ing, which also forms the external planking of the ship. The 
backing is firmly bolted to the usual frame timbers, 12}in. square, 
near the ports, and is composed of English oak. The clamps, or 
internal planking of the ship, are also of teak, 8in. thick. Great 
care has been taken in the Caledonia to give unusual strength to the 
fabric, and several new and useful mechanical arrangements have 
been perfected by Messrs. ‘'urner and Thoraton, the principal ship- 
wright oflicers of Woolwich yard. Among others, may be 
enumerated the diagonal iron riders, which are placed on the out- 
side of the frame timbers instead of on the inside, the better to resist 
the impact of shot on the armour. The space between the shelf 
pieces and waterways, generally a source of weakness, has beon 
filled in solidly, and secured to the beams and frame timbers. Great 
additional strength has also been given to the ship by means of an 
iron deck, secured to the beams of the upper deck, underneath the 
usual wood deck of 4in. thick. The main deck beams are of oak, 
16}in. square, with deck plauks of Dantzic oak, 4}in. in thickness. 
‘The upper deck beams are of the Butterly Company's bulb iron. 
The port lids are of iron, secured with wrought iron hinges and 
bars, with screw bolts aud nuts. The ship is to be rigged with 
three masts, the lower masts to be of iron; the foremast 77{t. above 
the deck, and 36in, in diameter; the foretopmast 78ft. in length and 
18in. in diameter. The fore and main yards are 91ft. long and 
22iu. in diameter, and the other masts and yards in proportion. 
She will be fitted with double topsail yards, together with the usual 
topgallant yards. ‘Ihe boats of the Caledonia will be armed with 
the usual Armstrong 20-pounders, They will consist of two 
launches, each 42{t. iu length ; two pinnaces, 32{t. in length; two 
cutters, 30f[t. in length; one gig, 30ft.; one jolly boat, 16ft.; and 
one dingy, 14ft. long. ‘The armour plates, which have proved to be 
of excellent quality, were supplied by three different manufactories, 
and at various rates, from £30 to £40 per ton, some of the plates 
being hammered aud otuers rolled, Messrs, Brown and Oo., of the 
Atlas Works, Sheflicld, and Messrs. Beale, of Rotherham, were the 
manufacturers of the hammered plates. It is stated that, in working 
the plates, the workmen at the duckyards have found the hammerea 
plates to be of the best quality of iron. The rolled plates 
were generally found to be of much softer texture, The Cale- 
donia has been fiied with two towers on her upper deck, for the 
oflicer of the watch, and the captain and master, to stand in during 
the time of actiou. ‘Yhese are considered to be preferable to the 
single tower with which the Warrior was supplied, as they are clear 
of the masts and funnels, which obstruct the view from the single 
tower. ‘These towers are to be plated with an iron casing 44in. 
thick, and are accessible through ascut''e from the main deck, ‘I'be 
utmost care has been taken to make tt donia one of the strongest 
skips in the British navy, and the of!i.crs are of opinion that a gale 
as violent as that in which the Prince Consort suffered so severely 
would not affect the Caledonia under similar circumstances. ‘lo 
prevent the oxidation of the lower tier of armour plates from the 
galvanic action of the Muntz’s metal two strakes of teak wood 
lining have been fitted, so that the lower edge of the plates is nearly 
2ft. from the upper edge of the metal. 
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TANGYE’S PORTABLE 


Tus invention, by Joseph Tangye, of Birmingham, consists of 
improvements in portable hydraulic punching machines for punch- 
ing holes in boiler plates and ship plates, and for other like pur- 
poses. ‘The cylinder in which the ram works is placed vertically, 
and is open at the bottom. The cylinder is connected with the 
rest or support which carries the fixed punching tool by means of a 
strong bracket of a nearly semicircular form, The upper or movable 
pone tool is fixed to the bottom of the ram, and projects 
rom the open bottom of the cylinder. The pump is placed 
vertically or horizontally at the top of the cylinder, and is fixed in 
the reservoir containing the water or other liquid with which the 
machine is worked. The reservoir is supported at the upper part 
of the evlinder. The descent of the ram and movable punching 
tool is effected by working the handle of the pump. The ascent is 
effected in the following manner:—The pump is so constructed 
that by moving its handle beyond the point to which it is required 
to be moved in working the pump the valves of the pump are 
opened, and the liquid may pass from the cylinder through the 
pump to the reservoir. In order to lift the ram, a lever is made to 
turn on an axis on the side of the cylinder. A cam on the axis 
engages in a recess in the side of the ram, or with a shoulder on the 
ram, and by depressing the lever the cam raises the ram. The 
form of the cam is such that it does not impede the descent of the 
ram. 

Vig. 1 represents a front elevation of a portable hydraulic punch- 
ing machine constructed according to the invention, and lig. 2 is a 
vertical section, the parts of the machine, Figs. 1 and 2, being in 
the positions which they respectively assume when the punch has 
been raised from the lower die; Fig. 3 represents a section of the 
machine, the parts being in the positions which they respectively 
assume when the punch has been brought down upon the lower die. 

a is the hydraulic cylinder of the machine, in which the ram } 
works, to the bottom of which ram the punch ¢ is secured by the 
screw pin d. The ram b is made to work water-tight in the 
cylinder a by means of a cupped leather packing A on its top, the 
packing being fastened in its place by the screw i and disc k. The 
cylinder a is made by boring out the body e, the body e having a 
nearly semicircular figure laterally, so as to form a strong curved 
bracket, which carries the fixed die or punching tool /; Between 
the bottom of the cylinder a and upper side of the tool fan opening 
or gap g is made, to permit of the introduction of the plates or sheets 
to be punched. On the top of the cylinder a the cistern or reser- 
voir / is fixed, the reservoir being screwed into the interior of the 
cylinder, as represented. The reservoir is closed by a top or 
cover ?, ‘The junction of the reservoir with the cylinder is made 
water-tight by t\« Gupped leather packing represented, similar to 
the packing on the top of the ram b. An opening is bored in tho 
axis of the lower part of the reservoir /, and the opening is screwed. 
Into the op ning the pump m is screwed, as represented. The con- 
struction and action of the pump m are as follows:—A passage is 
bored out in the pump m from end to end, and in the bottom part 
thereof the plug n is fitted, the conical end of which plug bears on 
the seat n*, being kept thereon by the helical spring 13. The top 
of the plug x is provided with a cupped packing, fixed in its place 
by the hollow set screw n‘, to prevent the escape of water between 
the plug and the opening in the pump. In the axis of the plug nis 
the exit valve 0, kept to its seat by the small helical spring 0%. A 
perforated disc held against the bottom of the pump by the helical 
spring o® supports the spring o? of the valve o. pis the plunger of 





the pump, the upper end of which works in the cover F of the | 


reservoir 2, In the axis of the lower part of the plunger p the inlet 
valve q is situated, the valve g being kept on its seat by the helical 
spring g*, the upper part of which spring is fastened to the plunger 
by a pin passed across it. The pump takes in water through the 


hole r opening into the reservoir /, the hole being placed about the | 
middle of the liquid; the machine can be worked in any position. | 


The entrances to the exit and inlet valves o, q, are previded with 
discs of wire gauze, thus preventing injury to the seats of the valves 
by dirt. The pump is actuated by means of the hand lever s on one 
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end of the axis or {shaft ¢ TheZend of the axis situated in the 
reservoir 7 has a tongue lever or cam u, on which it works in an 
a in the plunger p. By the motion of the hand lever s the 
plunger p is made to rise and fall, and water is forced from the reser- 
voir / through the valves g and o into the cylinder a. The ram b and 
punch ¢ carried by it are thereby made to descend, and the punch 
punches a hole in the sheet or plate situated on the fixed die /. The 
descending motion of the hand levers is limited by the stop pin v on the 
sideof the reservoir/. A hole having been punched in the plate orsheet, 
the ram 6 is raised in the following manner:—The hand lever s is 
capable of sliding on its shaft or axis from the reservoir /, so that on 
descending it shall escape the stop pin v. The hand lever s having 
been thus moved on its axis, it is depressed below the stop pin v, the 
plunger p is thereby made to descend, and the inlet valve g at its 
bottom brought into contact with the set screw x‘ on the top of the 
plugz. The plug nis thereby forced from its seat, and the water in the 
cylinder a permitted to return through the waterway w in the side 
of the pump m to the reservoir 1. The pressure on the ram b being 








thus removed, the ram is raised into the position represented in 
Fig. 2 by the cam x. The cam z is placed on the end of the axis y 
worked by the lever z The cam zis so shaped that when it is 
turned into the position represented in Fig. 3, it does not impede 
the descending motion of the ram, but when in this last position, the 
cam by giving a semi-rotation to it can be made to raise the ram, 
as represented in Fig. 2. In order to regulate the length of the 
stroke o' the ram, and prevent any strain on the body of the machine 
after the required stroke has been obtained, there is attached to the 
head of the exit valve o a small metal rod 2, this rod passing through 
the axis of the screw i. The rod 2 is made into a screw, and upon 
this the lock nuts 3 work. The nuts 3 are so adjusted on the rod 2 
that the distance between them and the bottom of the screw ¢ is 
equal to the length of the stroke which the ram is required to make. 
By this arrangement when the ram b has given the required stroke, 
the bottom of the screw i strikes against the nuts 3, the exit valve 
o is thereby forced from its seat, and the further action of the pump 
upon the ram is prevented 








SMITH’S 


SEWING 


MACHINES. 





Tuts invention of improvements in sewing machines is by | 


George H. Smith, of Ipswich, and relates{to the means of producing 
the feed motions of certain sewing machines known by the name of 
double or back action machines, and consists in the combina- 
tion of a lever working on an universal jointed or double 
action fulcrum and actuated by a double tappet, on which lever 


is suspended fr’om, or near the end thereof, a feeder with an universal | 


or double-action joint at the upper part of the feeder, admitting 
of its being moved either forwards or backwards across 
the arm of the machine, or at right angles to such direction 
of motion, such feeder acting in combination with a double guide, 
capable of being moved and set so as required to form a guide 
way for the feeder in either of its respective motions, and a bevel 
formed on the operating end of the working lever, or on the end of 
« fixed spring, and impelled by the said lever, for the purpose 
of acting on a bevel formed on the feeder, in order to produce the 
required motion of the same, either in the direction of the length 
of the arm of the machine by the one bevel sliding over the other, 
or in the direction across the arm by the pressure of one bevelled 
piece on the other. By means of this combination the feeder is worked 
through the several motions required for propelling or feeding the 
article to be sewed either across or up the arm of the machine by the 
agency of one lever insteadof requiring two or more levers as usual, 
such lever having afulcrum with an universal or double action joint, 





Fig. 1 is an elevation of the machine at the side to which the 
lever and the feeder with the parts relating thereto are applied ; 
Fig. 2 is a horizontal section showiug the parts of the lever, feeder, 
and double guide, in their respective positions for producing the 
motions of the feeder across the arm of the machine; and Fig. 3 is 
a similar section showing the same parts arrauged so as to produce 
the motion of the feeder in the direction of the length of the arm. 

A, A, is the ordinary frame or standard of the machine; B is the 
ordinary arm of the same; C is the driving shaft; D, D*, is a 
double tappet, whereof the edge of the part D is caused by the revo- 
lution of the shaft C to act on the lever E, in such a manner as to 
raise the feeder F, by raising that end of the lever E from which it 
is suspended, and the face of the part D* of the double tappet is 
caused to act on the lever E, so as to give the required horizontal 
motion to the feeder F, springs, as hereinafter described, being 
applied both to the lever and the feeder for the purpose of 
returning them to their respective positions after the cams have 
respectively ceased to operate on the lever. G is the fulcrum of the 





ther with the other parts of the combination, to produce the requisite 


feed motion. 
II is the operating end of the lever, which is formed with a bevel 


| J, as shown in Figs. 2 and 3, capable of acting on a correspondingly 
| formed bevel K, on the feeder F, for the purpose of moving the 
| feeder, either in the direction of the length of the arm or in that 


across the same, according as the double guide L is in the position 
shown in Fig. 3 or in that shown in Fig. 2. In some cases 
it may be desirable to fix the bevel intended to act on the feeder 
bevel on the end of a spring fixed to the frame, instead of forming it 
on the operating end a the lever E, such spring having a tendency 


| to keep the opposite end of the lever in contact with the operating 


face of the cam on thedriving shaft. The operating end of the lever in 
such case will only have to press forward the spring with the bevel 
at its end, the reaction of the spring taking the lever back again. The 
double guide L is turned on a pivot M by means of a thumb screw 
N, and secured either in the position shown in Fig. 2, or in that 
shown in Fig. 3. When it is in the position shown in Fig. 2 it 
presents a stop to the movement of the feeder in the direction of the 
length of the arm B, but leaves an opening which admits of its 
movement in the direction across the arm by the pressure of the 
bevelled part against that of the feeder. And when the double 


| guide is in the position shown in Fig. 3 it presents a stop to the 
| movement of the feeder F in the direction across the arm B, 
| but leaves a space for the feeder to be moved towards the 


| of the arm by the action of the bevil 


left hand in the figure or in the direction of the length 
on the bevel K. 


| Hence it will ‘be seen that the required motions of the feeder F 


may be controlled and regulated by merely setting the double guide 
in the manner described, thereby obviating the necessity of dis- 
placiug or changing the feeder when the direction of the feeding 


| is required to be changed. O is the fulcrum or centre of suspension 


of the feeder, this fulerum has also an universal or double action 
joint so as to accommodate the motions of the feeder to the motions 


| of the lever E. Fig. 4 represents detached a horizontal section of the 
| feeder, showing the foot or presser at the bottom of the same, which, 


lever E, which has an universal or double-action joint (as shown on | 


the drawing by dotted lines), formed by a stud on which the lever 
is carried through its vertical oscillations, and to which the said 
lever is further connected by a steel pin passing through both lever 
and stud at right angles to the directions of the said stud, and on 
which pin and stud the lever oscillates in such a manner as, toge- 


it will be observed, is formed with two members or claws, whereof 
one is adapted for feeding in the direction across the arm B, and the 
other in that of the length of the arm, the needle indicated by the 
small circle being similarly situated in relation to each of them. The 
bottom surface of the foot or presser is jagged or serrated in such a 
manner as to give it the required hold on the cloth or material to be 
sewed, when worked in either direction. P is a vulcanised india- 
rubber spring for keeping the foot of the lever E in contact with the 
part D* of the double tappet, as required when the bevel is formed 
on the end of the lever E. Q is another spring of the same kind, for 
bringing down the opposite end of the lever E as required, after it 
has been raised by the action of the part D of the double tappet on 
the lever. lt is a steel spring for returning to its position the feeder 
F after it has been acted upon by the lever E. 

From the foregoing description it will be evident that, on the 
revolution of the driving shaft C, the double tappet D, D*, will be 
caused to act on the lever E in such a manner as to work the feeder 
F through its required motions for feeding the cloth under operation, 
either in the direction across the arm B, or in the direction of the 
length of the arm, accurding as the double guide L is set. 











Tue Inventor or Tar Turasnixe Macatne.—Nov. 16th, died at 
Belhaven, near Dunbar, aged 94, Adam Boag, millwright and 
engineer, one of the apprentices of the late Andrew Meikle, Houston 
Mill, Prestonkirk, inventor of the thrashing machine. This is said 
to be the last link in connection with the history of that ingenious 
engineer now broken. 
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Tuis invention, by Andrew Barclay, of Kilmarnock, relates to 
the arrangement and construction of boring and winding engines, 


which are also arranged to be self-propelling. Under one 
modification the boiler of the engine forms the framing, or 
it may be carried on a rectangular framing in the ordinary 
way. The boiler is of the horizontal tubular class, and on 
the upper part is arranged a pair of standards, which carry a 
horizontal shaft forming the axis of a bear: ; one end of this beam is 
connected to the piston rods of a pair of vertical cylinders piaced on 
the upper part of the boiler at one end. The other end of the beam 
overhangs the end of the engine, and to this free extremity are 
attached the boring rods and tool. A horizontal cylinder is arranged 
parallel with the boiler on each side; the piston rods of these cylin- 
ders are connected to acrank shaft extending across the boiler. A 
pinion on the crank shaft drives a spur wheel on a shaft fitted 
between the beam standards and carrying the winding barrel ; ths 
pinion slides to and fro on a feather, so that the winding barrel 
may be readily thrown into or out of gear by means of a coupling 
and hand lever. The crank shaft also carrics a pinion or spur 


wheel at each end, which gears with an annular wheel formed | 


inside each of the main or driving wheels of the engine, so that by 
utting these pinions into gear with the bearing wheels the engine 
mes a traction engine. The engive is guided from the rear by 
means of a hand wheel arranged on a horizontal shaft extending be- 
neath the boiler ; this shaft carries at its extremity a worm, which 
gears with a worm wheel connected by a central T-shaped connecting 
piece to the axle of the trailing wheels. 
may be variously arranged; the winding barrels may be fitted at 
either end of the engine, and, if preferred, arranged lower down ; 
the funnel may also be fitted to serve as the standard for carrying 
the overhanging beam. 

Another mode of fitting this engine is to drive the crank shaft 
from a pair of right-angled cylinders arranged at the side of the 
framing. 
funnel serving as the beam standard. A pinion om the crank shaft 
gives motion to the winding barrel, and on the same shaft are 

inions for driving the bearing wheels. This engine is guided by a 
oo wheel and worm arrangement for turning the leading wheels. 
’hese improvements greatly extend the utility of engines adapted 
for boring, winding, and other generally similar purposes. 

Fig. 1 is a side elevation of one modification or arrangement of 
a machine in which the boileris of the vertical tubular class, the whole 
machine being carried or mounted on a rectangular frame or 
carriage ; Fig. 2 is a plan, corresponding to Fig. 1; and Fig. 3 is a 
side elevation of one end of the working beam or lever, drawn toa 
smaller scale than in the other figures, and showing one arrange- 
ment of the mechanism for turning the shackle link or spindle and 
the boring rods, which it connects to the beam; and also the con- 
struction of the buffer arrangement or elastic coupling introduced 
between the two parts of the said shackle or spindle for the purpose 
of regulating the force of the blow or concussion of the boring rods 
in their action. 

In the second part of this invention an upright boiler A, Figs. 1 
and 2, is employed, and A! is supported on the rectangular framing 
of the carriage ; near one end of this framing a sole plate is bolted, 
for carrying the boring cylinders B and C. 
this moditication is supported on the funnel G by 
of a gland resting on a shoulder formed on thie 
so that, at any time, the working beam may be lifted up 
off the funnel on disconnecting the rods E and F. Although 
straight cylinders are preferred for actuating the boring rods, still 
semi-rotatory or other cylinders of a similar class may be substituted 
in lieu of these, and serve nearly the same purpose. ‘I'he valve gear, 


The details of the engine | 


The boiler is preferred to be of the vertical class, and the | 


‘lhe working beam in | 
means | 
funnel, | 


for regulating the motion of the actuating boring cylinder B, con- 
sists of a tappet rod 8, wrought with the motion of the beam D. 
; On the rocking shaft T a bell crank U is formed, and one exactly 
| Similar lower down on the cylinder carries a T-shaped bar, with an 
| adjustable screw V, and sliding tappet W. The bell cranks U are 
| connected together by a rod X, so that when the tappet rod § 
strikes the tappets W, w, on the T-shaped bar Z, a horizontal motion 
to the extent of the slide valve’s traverse is the result. When it 
is desired to shorten or lengthen the stroke of the boring rods and 
piston of the cylinder B the attendant has merely to turn the 
hand wheel Y in the required direction, so as to bring the tap- 
pets W, w, either closer to or further from each other, which will 
| give the required stroke. The winding engines in this modification 
are of the right-angled class, and have the connecting rods from 
both cylinders H acting direct upon one overhung crank pin, 
forged in a piece with itsown crank shaft I. On the other end of 
this shaft L a pinion J is keyed, and when in gear with the driving 
| wheel K!, both driving wheels K and K' being keyed upon the 
| same axle, it follows that both wheels are simultaneously driven 
through the pinion J. The wheel Q, which is keyed on the centre 
| of the winding barrel shaft R, is driven by a pinion Q' keyed on the 
centre of the crank shaft 1, but only used for winding when the 
other driving pinion J is slid out of gear with the driving wheel K', 
as shown in the plan, Fig. 2 on sheet 2. In this position of the pinion 
J, when the winding mechanism is in use, a frame with two or more 
pulleys, similar to those ordinarily used, termed “ pit-head frames,” is 
required, of a height and strength suflicient to support the greatest 
| weight of the rods. Over the pulleys at the top of this frame the 
| chains or wire ropes are passed on to the winding barrels } and 
these barrels or drums may be constructed so that the ascending 
chain or rope partly balances the descending rope or chain, exactly 
| similar to other ordinary winding engines. The couplings for dis- 
connecting the separate drums or barrels b, which are loose on the 
shaft, are put into gear by the handles c, on the outside of the 
standards which carry the crank and drum shafts. The drum shaft 
K is in this instance hollow, and the rods a for actuating the 
sliding couplings work or slide without it, the coupling being 
arranged at the inner ends of the drums J, near the wheel Q. In 
boring with this engine the intermittent rotatory movements of the 
boring rods are effected by means of the bevel gear and ratchet 
wheel arrangement shown in Fig. 3. The ratchet wheel d at 
each stroke comes in contact with a fixed pall or palls e attached 
to the side of the boiler A, and causes it to turn the extent of one 
or more teeth, and transmit the partial revolution to the boring 
rods through the intervention of the bevel wheels f and g. A com- 
mon ricket or ratchet brace may also be employed, fitted so that at 
each stroke of the boring cylinder and rods, a connecting link may 
oscillate on a fixed centre and actuate the reciprocating ratchet, and 
thereby turn the boring rods as far as desired. When working in 
hard miveral the stroke of the boring tool causes a vibration through 
the whole machine, but to obviate this vibration there is introduced 
an india-rubber cushion in the connecting link between the boring 
bars and the beam, somewhat similar in principle to that of an ordi- 
nary railway buffer, and india-rubber is placed on both sides of the 
cushion piston /, as shown in Fig. 3. 





Larcr Locomotive.—The largest locomotive in the United States, 
has just been built for the Philadelphia and Reading Railroad 
Company. It has twelve driving wheels 45in. in diameter. 
The cylinders are 20in. in Giameter, and the stroke of piston 26in.; 
the fire box 10 ft. 8 in. long, and 433 in. wide; inside diameter of 
beiler 48in. The weight of the locomotive when in running 
! order is 106,320 lb., 474 tons. 


| 


| river at a point where it is about 3,000ft. wide. 














RUSSIAN PREPARATIONS FOR WAR. 


During the last three months much bas been done not only in 
strengthening Cronstadt, but also in fortifying the entrances to the 
Neva, in building gunboats, batteries, &c. 

Cronstadt is being strengthened under the superintendence of 
General Todleben and General Zareva, by placing the old forts in a 
better state of defence, and at many points covering up the ma- 
sonry by earthworks, On the main island of Cronstadt, seaward, 
large earthworks are being thrown up, some of which are nearly 
finished. From the sea they will be scarcely visible, and they not 
only enfilade the channel, but some of them, being connected by 
parallels one with another, will be able to hold guns to take in re- 
verse any ships which may run the gauntlet of their fire and that of 
the forts. Some of these earthworks more exposed than others, are 
to be covered with 7}-in. plates, placed on an angle of 45 deg., and 
curved over the top, so as to form a cover from vertical fire, and at 
the same time obviate the necessity of having bolts or avy other 
fastenings to retain the plates in position. The embrasures will be 
closed immediately the gun is fired by a slide of 11-in. iron, or by a 
drop door. The guns to be placed in these iron-clad and other 
earthworks are to be 9-in. rifled cast steel, carrying a 300 Ib. rifled 
shot, or a 250 Ib. shell, 22in.long. For the protection of the granite 
forts, enormous supplies of earth and fascines are placed at different 
points, all carried thence from St. Petersburg at enormous labour 
and expense. To provide further against the possibility of a fleet 
passing up to the back of Cronstadt by the south channel, about 300 
lighters, laden with stones, have been sunk, so that now in no part 
is there more than four feet of water. 

The authorities have supposed a possibility of some hostile fleet 
passing the outer forts and earthworks. They are therefore preparing 
to lay 300 infernal machines in the channel, each of which wi!l con- 
tain 70 1b. of powder, and explode by a slight touch from a vessel 
passing over. Yet, still further, the enemy, we shall suppose, has 
passed Cronstadt, and arrived some ten miles up, to the liead of the 
bay, and wishes to pass the bar and enter the Neva. Lere, on either 
hand, are fresh earthworks thrown up ; they will not be completed 
for some weeks yet, but will be capable of mounting, in all, about 
ninety guns of the largest calibre, and enfilade the entrance to the 
A supply of in- 
fernal machines is also to be kept ready to sink in tle narrow 
chanuel of tbe bar. 

Another means of defence is also in course of preparation—a sub- 
marine boat of colossal dimonsions, in the co struction of which 
about 200 tons of iron and steel are to be used. It is rapidly pro- 
gressing towards completion. Great secr:cy is being used about 
this boat. We can, however, say that it is to have engines worked 
by compressed air, to have a very stro: g beak, with provision for 
attaching large cylinders charged with powder to the bottoms of 
vessels, to be fired by electricity. The parties navigating the vessel 
will see what they are doing by means of bulls’-eyes, and they will 
be able to regulate the depth at which they swim, generally keeping 
quite close to the surface. The Emperor has not only approved the 
plans, but some months since signed the decree appropriating about 
£27,000—say 175,000 silver roubles—for this monster. 

By the Ist of June, 1864, the Marine Department confidently ex- 
pects to have at Cronstadt sixteen iron-clad vessels, and they con- 
sider this a very poor fleet for such a power as Russia. ‘There will 
be four vessels of larger size, all in many respects alike, including 
the Pervenetz, lately arrived from England, and which is now 
receiving her armament and being finished off at Cronstadt. The 
second is building at St. Petersburg, under contract, by Messrs, 
Mitchell, of Newcastle. All her armour plates are on the spot, from 
Messrs. John Brown and Co,’s Works, and she should be ready at 
the time named, and is to be called “ Ne Tron Menya ” (‘Touch me 
not). The third is building at St. Petersburg by Messrs. Semeni- 
koff and Politika, and progresses fast towards completion. LIer 
armour plates are also supplied by Messrs. John Brown and Co, 
The third is building by the Marine Department in the new 
Admiralty-yard, and her armour plates are also from the same firm. 
The general dimensions of these vessels are as follow :—Length 
over all, about 240ft. ; breadth, 53ft. ; depth, 27ft.; builders’ 
measurement, 2,800 tons; the armameut is not exactly settled, but 
will be rifled guns of heavy calibre. The remaining twe!ve vessels 
are all Monitors, but only one will have solid armour plates, sup- 
plied by Mef&srs. Beale, and building by Messrs. Mitchell, She is 
from Captain Coles’ design, and very nearly a facsimile of the 
Danish vessel Rolf Krake. Her length is 175ft. between perpen- 
diculars; breadth, 38ft.; depth, 14ft.; tonnage (b.m.), 1,250, The 
remaining eleven vessels are building by Messrs, Carr and 
Macpherson, two; Semenikoff and Co., two; Kondraftzoff, two; 
and the Government, five. They are to be clad with four and five 
1-in. plates, rolled in long lengths, following the American plan. 
The towers are to be of eleven 1-in, plates bolted together, although 
a question has just arisen whether it would not be advisable to tap 
them through and through, and by that means strengthen them, 
The covering of these vessels with 1-in. plates results partly from 
the haste with which the resolution to build was taken, and partly 
from the want of machinery in Russia to roll heavier plates. This 
want they are now about to meet by erecting at their Colpino works 
a large armour plate mill, the machinery for which has been sent 
from England, but which will not be suflicient for rolling the very 
largest plates. It is, however, proposed to build a second rolling 
mill; not, however, by the Government, but with a guarantee from 
the authorities of a certain amount of work. The building of this 
is, however, somewhat problematical. 

The old gunboats built during the Crimean war have all been 
thoroughly surveyed, and a contract has been made to put them in 
order. Fourteen are being provided with new boilers, and all are to 
have steam up and be in thorough working condition on the 
Ist of June, under heavy penalties. Many of the gun and mortar 
boats built ten years ago are completely used up, and the builders 
in Russia seem to have emulated their English brethren in the use of 
green timber, &c. 

Enormous exertions are being used to obtain the requisite quan- 
tity of guns, with suitable ammunition, for all the forts, earthworks, 
and ships; and it will, perhaps, be found that the Russians have 
really got ahead of England in guns and shot. The large rifled 
cast-steel guns which they are obtaining from Krupp, and which 
they will shortly commence making themselves in St. l’etersburg, 
are good, and the smaller sized cast-steel guns which are being pro- 
duced rapidly in the Ural, and also in Povteeloff's works in 
St. Petersburg, on Aboukoff's system, are found to be a great step in 
advance. They are not, perhaps, all that could be desired yet they 
sustain a large amount of work, and their defects seem to arise from 
a want of hammer-power, which want will be shortly supplied. 
Guns are now being produced in about a dozen factories, working 
night and day, and in a few weeks another Elswick will commence. 
Its production will be solid cast steel guns, from the 6-pounder to 
the 1lin. gun, which latter is to fire a 500)b. shell. ‘To provide the 
necessary shot and shell for these guns all the foundries around 
St. Petersburg have orders varying from 15,000 to 50,000 each, All 
the shot and shells from 12-pounders upwards are for rifled guns. 
The shot are from 2in. to 24in. diameter, are round-nosed, and are 

rovided with soft metal bearings to fit the grooves of the guns. 

The production of steel shell of the same description is also increas- 
ing fast, and great exertions are being made to deliver large sup- 


plies. Round hammered steel shot are also being prepared to suit 
the naval 60-pounder gun. One firm alone has in hand 80,000 of 
these. 


The land artillery forces are also adopting the steel guns for their 
service, and we find them well ee by their lightness. A gun 
of the same calibre is about one-third lighter than a brass gun; 
nevertheless, fearing that the supply of steel guns for this branch of 
the service may not be adequate, a large quantity of brass guns are 
ordered, and are to be ready for service early in January. 

Large supplies of saltpetre have been purchased during the 
summer, and the powder works have been extended, and are working 
night and day to have a full supply. 

Should the anticipations of the authorilies prove correct, and the 
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war be declared, they will not be able to obtain a supply of armour- 
plates from abroad. They are, therefore, erecting a nil at Colpino, 
near St. Petersburg, and propose to have a second mill built at once, 
that they may be able to produce 10,000 to 12,000 tons of armour- 
plates per year, independent of all foreign aid. These works, the 
gun-works, and the large supplies of teak, two years supply of coal 
for the fleet, and the extra sums voted on account of the war ex- 
penditure during the last six months, amount to about fifty-five 
millions of roubles above the ordinary expenditure, say nine millions 
sterling; and a further sum is d ded i diately of forty 
millions of roubles, say six millions sterling. ‘This expenditure does 
not include the extra sums laid out in clothing and general commis- 
sariat stores. Flour has been very largely bought, for delivery in 
February, and for those places to which the ordinary route is by 
be in spring ; extra prices are being paid for winter delivery.— 
unes, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





IRON MAKING, 

Siz,—In Tue Enainzer of Oct. 9th you say that the great fluidity 
of Scotch iron is commouly attributed to the notably large quantity 
of carbon which it contains, a form of carbon which in the black- 
band iron is neither more nor less than coal. I should feel obliged 
if you can inform me if the iron out of the district 
is smelted from the black-band ore, 

It is a weak, soft iron; the fracture of it has a large open erystal- 
lisation, which shows that it contains a large amount of this sub- 
stance in a free state, but the colour is light, indicating that it con- 
tained something worse than carbon. 

To prove its quality, two heats of it were worked. Puddler 
No. 1 was instructed to charge a larger quantity of a certain kind of 
cinder, but he refused; puddler No. 2 was told the same—he 
obeyed. The result was that No. 2 made his heat 20 min. sooner, 
made 28 lb. more, and, though No. 2 was heated and hammered once 
less than No. 1, he produced a better quality. 

It melted very fluid, and before it was all in a liquid state the sur- 
face was covered with what the puddler called cokes. When heated 
after being puddled, it showed unmistakable proof that it contained 
impurities still; and, in hammering and rolling, it worked as 
plastic as clay, and as smooth as glass; but when it came to the shears 
it was hard and brittle, and snapped like glass, proving that it con- 
tained sulphur and phosphorus. d 

{u the same number your correspondent refers to the peroxide of 
iron manufactured by the Patent Gas and Oxide Co., of Smethwick, 
as beiug * usefully employed in the prevailing process of puddling.” 
One of the company came to our works to test its utility for the 
purpose, 

The manager gave him the grayest Scotch iron on the works. In 
the first day's trial he was unsuccessful. Je lost in time, quality, 
and yield. Ile came the second day, when the same kind of metal 
was given him. He was now reminded that Truran says, “ That 
the defect of the Scotch iron is seen in its containing such a large 
percentage of carbon, which renders it excessively fluid when 
melted, so that it is with difficulty it can be converted.” Being 
advised to put more in a charge, he did, and the result was that from 
that excessively fluid iron he gained upon the other men in time, 
quality, and yield—it was a complete success. 

‘These are facts from which we conclude, that however gray iron 
may be, the whole of its carbon can be worked out in a direct way 
by puddling it with a kind of cinder containing a sufficient quan- 
tity of oxygen; but that sulphur, phosphorus, &c., cannot be so 
eliminated without the addition of some substance in the way of 

»hysic. 

. Success in puddling appears to depend more upon a knowledge of 
the chemical composition of iron, or what is in it that requires to be 
expelled by puddling, than many engaged in it would be disposed to 
believe. 

There are a great variety of irons, and each variety differs in 
composition ; and this again gives rise to the different appearances 
and mechanical properties exhibited by iron. But more especially 











is this distinction in the various sorts seen in the process of pud- . 


dling, for the method by and temperature at which one can be 
worked will not do for all. 

The alterative principles are foreign substances alloyed with it, 
but more especially does it vary according to the amount of carbon 
it contains. ° 

In Tue Enarneer of September 12th, 1862, page 156, Mr. Fremy 
says, * Chemical examination of the cast iron is necessary. Each 
variety requires a special study in order to ascertain what ingre- 
dients it possesses, aud in what it is deficient. Chemical analysis is, 
therefore, the only true guide.” 

In ‘Tue Enaiern of July 17th, 1863, page 36, we are informed what 
are the impurities that make such distinctious that are met with in 
iron. “ tis well known, thataccording to previous knowlege, the large 
differences between iron and steel, between good and bad iron, pre- 
sent a constant relation to the presence or absence of certain minute 
proportions of foreign substances—a relation so constant, that it has 
come to be generally considered that it is the presence or absence of 
these proportionally minute quantities of carbon, of sulphur, of 
silicium, or of phosphorus, which determine the great differences 
between tie different conditions and qualities of iron.” 

We shall not inquire into the different conditions and qualities 
of iron, as induced by the presence or absence of the elements here 
enumerated—for instance, the formation of steel by the presence of 
carbon; but, we remark that there is a kind of iron said to be the 
desideratum of the present time, which owes its utility to the entire 
absence of the whole of these substances—an iron that has density 
and toughness combined—an iron that will bear a high tensile strain 
without being liable to “snap,” such can be easily made. Fremy, 
above quoted, says, “ malleable iron varies in character with the 
cast iron from which it is produced.” This is true, and many years’ 
experience in puddling justifies us in repudiating the idea that a 
superior quality of wrought iron can be made from an infer or pig. 

Dr. Thomson has divided cast iron into two classes—“constants” 
and “ inconstants.” The tirst is composed of iron, manganese, carbon, 
silicium, and aluminium; the other, in addition to these, contains 
sulphur, phosphorus, &c. &c. It is evident, then, that crude iron 
cun be obtained free from those elements that cause the defects 
complained of by engineers, such as a great difference of strength 
in the same bar, or the uncertainty of having two bars alike ; and as 
any iron can b» decarbonised if properly treated, so the above 
cescription may be made “ without great cost and difficulty.” 

lron requires to be treated in puddling according to its chemical 
composition, because great variation is experienced; for not only 
do two sorts differ, but two irons of exactly the same composition in 
kind and quantity will differ in working as the carbon is in the 
free or combined state. 

The decarbonising agent in every process adopted for the conver- 
sion of cast iron into a malleable state is oxygen, and the sources 
from which it is obtained vary with the process employed in the 
manufacture of malleable cast iron; it is derived from the oxide in 
which it is cbhedded—in the fining or running out process, partly 
from the blast, aud partly from the cinder—in the pneumatic and 
retiuing, or charcoal processes exclusively, from the blast, but in 
puddling we get it entirely from the cinder. Carbon and silica are 
expelled the iron at the same time, but not in the same form, for 
carbon escapes in a gaseous form, while silica vitrefies with the 
scorla, 

“The blue flame emitted during the puddling is carbon and 
oxygen combined—” in, “The scoria stirred into the melted 
metal consists of oxide of iron, vitrefied with silica and other earthy 
substances, all of which contain oxygen; and this, re-acting on the 
carbon contained in the cast iron, separates in the state of inflam- 
table gas—carbonic oxide.”—Berze'ius. 





If we understand in what proportions these two agents combine, 
and have a tolerable knowledge of the nature of the iron we have to 
operate upon, we may approximate the quantity of cinder required 
to supply the amount of oxygen from ‘he following analysis 
by S. B. Rogers. Others might be given, but this is the most 

















simple :— 

100 parts of | Iron. loxygen Silica, | Alumina. Magnesia, 
Refinery cinder contains 63 18 16 2 1 
Puddled_,, * 70 20 6 2 2 
Ball furnace ae 60 17 22 1 | 0 

3 1 1 


Scale from roll | 70 22 | 





Here are four kinds of cinder, but only two are available for 
puddling, viz., puddle cinder and scale. The bali furnace is what 
we call flue cinder; and there are numbers of men that have worked 
witb it, and know as well as we do that it cannot be employed. 
As for finery cinder, it is disregarded for this process, although 
it contains more iron, more oxygen, and less silica than the ball 
furnace. 

Oxygen is the component we want from the cinder; but here we 
see that the puddled only contains three parts more than the ball 
furnace, and only two more than the finery cinder ; and yet neither 
of these two will do for puddling. 

This arises from the fact that they contain too much silica, and as 
this is one of the foreign substances so injurious in iron, it is of very 
great importance that we avoid itas much as possible, and such being 
the case, we contend that the per-oxide of iron, referred to above, is 
an important auxilary in puddling for best iron. 

Carbon being found in iron in two states, free and combined, the 
question arises as to whether these are simultaneously expelled the 
iron y We say on which, then, of the two is first worked out? We 
auswer the suspended part. 

Though we do not intend to describe particularly the changes that 
take place in this part of the process, yet we would remark that in 
working some iron no chemical action between the combined part 
and other constituents of the charge takes place until the mechanical 
part is spent. 

We assume that the mixture in a heat of iron is so composed as to 
secure uniform fluidity now it is melted, also that the proper quantity 
and quality of scoria is fused with it. When this is attained, as a 
rule, at many works, it is thought sufficient, and the temperature is 
at once lowered by lowering the damper; but we beg to differ with 
those that think so. 

Keeping up the damper a few minutes (but not melting at the 
highest point), after all is in a liquid state, we watch without 
labour what takes place. If nothing is seen, we gradually lower the 
damper till the flame comes gently on the surface of the charge. 
Now will be seen jets of gas in quick succession issuing from almost 
all over the face of the wolten metal—this is the mechanical part of 
the carbon burning out. 

“That part of the carbon which was mechanical, mixed and 
diffused through the crude iron, was consumed.” But though the 
graphite is so easily got rid of, the “carbide ” still remains in com- 
bination, and requires agitation to induce a mutual action between 
the iror and cinder, or rather, between the carbon and oxygen. 

The effect of the combination of these two agents is the apparent 

absorption of the cinder by the iron the mass becomes of a glutinous 
character. It is remarkable that the more dry it is, the more it indi- 
cates a deficiency of cinder, that is, there is not enough to form a 
bath wherein the iron can attain that degree of attenuation neces- 
sary to its being worked to that advantage it could be with a proper 
quantity. 
‘ Another effect of their combination is the formation of gas, and as 
the force exerted by gases “is always repulsive,” so, aided by the 
manual labour of the puddler, the particles of the charge are repelled, 
and continue to expand till the whole becomes a violent boiling 
bath, in which the iron appears to change from the metallic state ; 
and if the process is properly conducted, there is searcely a particle 
of iron but what will be suspended in it. 

This is the part of the process wherein the whole of the charge 
becomes decomposed and the iron converted into a malleable state ; 
some say the iron is granulated at this stage, but we say it undergoes 
decomposition, and that if the operation is conducted as it might be, 
every foreign substance associated with it of a non-metallic nature is 
resolved. Muspratt observes, “ The violent ebullition mixes the cinder 
and metal together, and brings into contact every part, and thus 
washes and cleanses the iron from silica and other earth bases.” 

Any one watching the process with the same amount of interest 
that we have watched it will see when the decomposition is com- 
plete, the cinder changes colour as it comes over; the generation 
of gas ceases because the carbon in the iron is spent; consequently, 
the ebullition terminates, and the now malleable iron subsides. 

Iron treated in such a manner will yield a hard, dense, and cry- 
stalline quality by being taken out “ young” or “new,” or it will 
yield a tough or fibrous quality by working it more clear and 
“higher into nature,” and we venture to aflirm that there will be 
little or no “ uncertainty ” about it; neither will it “ vary” as much 
as “54 per cent.,” or even “ 22 per cent.,” fur if the “ presence” of 
“carbon” and “silica” debase iron, and their “absence” be a 
superior quality, then we contend that iron more free from defects 
can be produced, because these impurities can be more easily ex- 
pelled than is generally supposed. 

It is to be regretted that, as puddlers, we should be kept in igno- 
rance of the nature of the work we daily perform. No means are 
placed within our reach whereby we may be instructed—no institu- 
tion, with classes appropriated to our education, and no information 
upon this subject is given us, although the produce of our labour 
forms the staple trade of our country. As a numerous class of men 
we are neglected, if not despised; epithets the most vile are applied 
to us; we are stigmatised as ignorant, reckless, dissipated, and only 
a degree above the brute creation. Such expressions as these come 
from those from whom we expected better things, and whom we hold 
responsible for our ignorance. ‘i'here are tens of thousands of 
honest, sober, and industrious puddlers who would hail as a boon 
any intormation tending to enlighten us on the nature of our em- 
ployment. We say, then, ameliorate our condition intellectually, 
and then our moral and social condition will correspond. 

There is a niche in the manufacture of iron which the puddler 
alone can occupy. The Bessemer process, with all its attributes, 
has failed to fill it up, aud we smile at the idea that machinery will 
ever supersede us. 


Tipton, November 17th. T. J., (a Tipton Puddler.) 





SMALL LOCOMOTIVES. 


Sm,—A few weeks ago you gave us an article upon speeds of 
piston rods, &c. Perhaps the following facts, eccurring in the 
ordinary way of business, may be worth notice. Messrs. Manning, 
Wardle, and Co., of Leeds, have recently been making several 
6-in, cylinder tank engines, for mineral purpeses, aud have just 
taken two, in steam, to Bolekow and Vaughan’s lronworks here. 
The distance is 70 miles, and the consumption of coke was under 
3} 1b. per mile. During the journey, Nov. 3rd, with the first engine, 
as a trial, she ran 9 miles in 14} minutes, or at the rate of 37 miles 
per hour. And with the second engine, Nov. 11th, she ran 5 mils 
in 7} minutes, or at the rate of 40 miles per hour. The cylinders 
are Gin. diameter and 12-in. stroke, fixed outside the frames. The 
wheels are 2ft. Gin. diameter, and all coupled together; in fact, a 
small edition of Messrs. Manning, Wardle, and Co.'s elegant 
little Exhibition engine. There was uot even a sign of a hot bear- 
ing in either case. But please bear in mind that the engines 
attained a speed of 40 miles per hour with a 2ft. 6in. wheel, making 
672 revolutious per mile, or 448 per minute, the piston speed be:ng 
896ft. per minute. If we compare this with an ordinary passenger 
engine (say 6ft. wheel and 22in. stroke), we find that, supposing the 
pistons in both cases to travel at the same speed, we get 52°3 miles 





per hour for the larger engine, which is nothing very remarkable 
although a good performance. But if we cause the 6ft. wheel to 
revolve the same number of times (44818) per minute, as this little 
engine wheel did, we get a speed of 96 miles per hour. Looking at 
the speed of the periphery of the 2ft. 6im. wheel, we think the per- 
formance stands unequalled ; and when we bear in mind that the 
eccentrics, pumps, and motion worked at the same speed, and all 
remained perfectly cool, and that in both cases the engines ran par- 
ticularly steadily, it speaks well for the design and workmanship of 
the engines. MineraL. 
Middlesborough-on-Tees, November 18th, 1863. 








Breecu-Loapinc Frre-aras.—Satisfactory trials of a breech- 
loading cannon, in which the breech-piece isa solid movable sphere, 
with a hole equal in diameter to the bore through it, have taken 
place at Woolwich. 


Tue Lyrrieton Tunnet, Canrersury, New Zeatanp.—In May, 
1861, the Provincial Government accepted a tender from Messrs. 
George Holmes and Uo., of Melbourne, to complete the line of rail- 
way from Lyttleton to Christchurch, except the stations, in five 
years, ending June 1, 1866, for £240,500; the cost of the tunnel, 
2,838 yds. long, being fixed at £195,000. The tunnel is nearly a mile 
and three-quarters in length, and is being bored through the crater 
wall of one of the extinct voleanoes of Banks’ Peninsula. The town 
and harbour of Lyttleton will thus be connected with the Canter. 
bury Plains. ‘The volcanic formation often presents basaltic rocks 
of the hardest description, against which the machinery employed 
at Mont Cenis would be powerless. The;engineer has adopted an 
uniform gradient of 1 in 283, the upper end of the tunnel being kept 
free from water by constant pumping. ‘The work employs 180 men, 
and the engineering staff consists of the Government engineer and 
a single inspector. ‘The tunnel is contracted for at somewhat less 
than £70 per lineal yard. The contractors, in the two years ending 
July 1, 1863, have advanced 1,086 yards, which is at the average rate 
of twenty-two yards per month ateach end. The tunnel is 1Ldft. 
wide, and 18ft. high above rail level. The works have been, from 
their commencement, under the superintendence of the provincial 
engineer, Mr. Edward Dobson, who has recently resigned the man- 
agement of the public works, in order to be able to give his undi- 
vided attention to the tunnel. The Provincial Goverument of 
Canterbury obtained an Act in 1860, enabling them to raise a loan 
of £300,000, for the construction of the railway; but, up to the pre- 
sent time, the whole cost of this ruilway, as well as of other public 
works executed since the establishment of provincial government in 
1853, amounting in round numbers to nearly £400,000, bas Leen 
defrayed out of the current revenue of the province.— Builder. 

Bower Expioston.—On Monday Mr. Bedford held an inquest at 
Westminster Hospital, touching the deaths of Thomas Booth, aged 
59, engineer, and Henry Booth, 28, stoker, both in the employ of 
Mr. Myers, builder, Belvidere-road, Lambeth. It appeared from the 
evidence that on Thursday morning last the deceased were engaged 
in their usual occupation, when suddenly, a few minutes before six 
o'clock, two loud explosions were heard, and on some of the other 
persons on the premises proceeding to the stoke-hole, it was fouud 
that some part of the boiler had collapsed. ‘The place was full of 
steam, and several feet of water were in the stoke-hole. ‘The 
deceased men were then discovered to be dreadfully scalded, and 
were put into a cab and taken to Westminster Hospital. There they 
both died the same day. William Bertin, engineer, said he had 
examined the boiler, and also the other one which had not burst, on 
the Saturday previous to the accident. He went through the usual 

rocess, sounding every plate with a hammer. He also used the 
hydraulic test, putting on a pressure of 81 |b. to the square inch, and 
found all perfectly satisfactory. He did not think they were very 
old boilers. The usual pressure of the engine was not more than 
40 lb. to the square inch, He had examined the boiler since the 
accident, and found that the internal tube had collapsed from end to 
end, breaking across three seams of rivets. Such an accident could 
only have arisen from the weakness of the plates or a deficiency of 
water. He believed it arose from the latter cause, as a portion of the 
tube appeared to have been heated. There was a good supply to 
be obtained from :he main pipe, and also from the tank by means of 
the pumps. But the taps were turned off in the boiler which 
exploded, and in the other there was not more than an inch of water. 
From other evidence it appeared that Thomas Booth had been in the 
habit of driving the engine with a very short supply of water, 
because the steam could be got up more readily, and that he had 
often been cautioned about the danger of doing so. It further 
appeared that he was at his work about half an hour before his usual 
time on the morning of the fatal occurrence, it is supposed for the 
purpose of getting rid of the large quantity of steam which generated 
in the boiler, owing to the short supply of water which, there is no 
doubt, was in the boiler which collapsed. Mr. Horridge, house 
surgeon, said the deceased men when admitted were scalded from 
head to foot. They both died the same day from the shock to the 
system. After some consultation, the jury returned a verdict that 
the deceased men died from scalds caused by the bursting of a tube 
in the boiler, arising from want of water. The coroner then 
suggested, at the recommendation of the jury, that the boilers should 
be made self-supplying, and also that they should be periodically 
examined, a suggestion which Mr. Myers said he should be happy 
to carry out if possible. The boiler which exploded had not been 
tested, until lately, for nine years. The inquiry then terminated. 

Tue French Navy.—A French official statement says :—The 
stations which France maintains at the different points of the 
globe, for the protection of her commerce and political influence, 
and the naval forces which she has had to keep up to satisfy un- 
foreseen services, have remained in nearly the same state as last 
year. ‘The present year has seen a continuation of the building of 
the new fleet, in proportion to the credits allotted to the Marine de- 
partment, and according to the bases adopted in 1857. At the 
present time the total number of the vessels of our fleet amounts to 
145, including 26 floating gunboats. If we confine ourselves to 
reckoning the five types of ships, called ships of war, in the report 
of 1862, the number is only 119, thus subdivided :— 

New Ships. Mixed. Total. 
Ships of theline .. se «¢ 13 oe « 2 oe o 3 
Cuirassed frigates... oe G we cf = co ev 6 


Ordinary ditiO.. .. «. of 18 .- oe G os oc 2 
Corvettes. .- ce cc oo WO oe os == oo oo WW 
Avisos oc os ce co co 3 co co “= ce oe 

Total... e co cf 98 5 oo BD we os 119 


Thus the new fleet has been increased by eight vessels completely 
finished, viz., two cuirassed frigates of 1,000-horse power, three 
armed corvettes of 400, aud two avisos of 150. But, on the other 
hand, seven ships of the old fleet have been condemned on account 
of age, and six vessels have been lost at sea, of which one was an 
aviso of 220-horse power, and another a frigate. Besides these 
finished works, a cuirassed frigate of 1,000-horse power, called La 
Provence, has just been launched at Toulon. ‘I'he other ves-els of 
this type actually on the stocks have been carried on during the 
year to a state more or less advanced. Four floating batteries for 
coast defence have been completely finished, aud have terminated 
their trials. Nautical experiments of the highest interest are going 
on at this moment to study the qualities of cuirassed vessels, by 
comparing them with other ships. Up to this time all the results of 
these experiments are favourable, aud show that they lose nothing 
at sea of that superiority which their coating of armour insures to 
them in combat. Thalabours of the artillery for the construction 
of a material stock that has already realised great progress are con- 
tinued, and also the studies of new pieces of ordnance of great 
power. The hydraulic works and the constructions necessary to 
provide our military ports with the means of action indispensable to 
the service of our new fleet are pushed on with all the activity com- 
patible with the credits allotted; but it must be admitted that they 
are as yet far from meeting the exigencies produced everywhere by 
so complete a transformation of the naval material of all marines. 








Nov. 20, 1863. 


THE ENGINEER. 











A SAFETY LOCOMOTIVE FOR SHARP CURVE. 


Mr. Cross, the engineer of the St. Helen’s Railway, Lancashire, 
has been for some time occupied with the construction, at the com- 
pany’s works, of a new class of engine, the result of which in prac- 
tice so well corresponds to sound theory, that it is likely to exercise 
a material influence on the structure of new railways, by the substi- 
tution of sharp curves for tunnels in mountain regions, and also for 
facilitating junctions between lines and the entrance into cities and 
towns. 

It is a fact seldom adverted to that the governing datum in rail- 
way coustruction is the capacity of the engine for passing round 
curves and up grades or inclines. Hitherto, the construction of 
engines has only adapted them for running with a free rolling 
movement on straight lines, even when accurately made, and oniy 
capable of running on curves by dint of grinding or sledging fric- 
tion of the wheel tyres. ‘lo diminish «s much as possible the 
amount of this friction, the practice has been to keep the engine as 
short as possible, ie., the axles as close together as possible. The 
result of this has been an unsteady base and a topheavy super- 
structure, liable to constant oscillation from two affecting causes— 
the alternate motion of the pistons on the crank, and the irregu- 
larities of the rails. On curves binding the rails closer to the wheel 
flanges the oscillation would be less, but the grinding friction would 
be more, and the greater the risk of the wheels escaping from the 
rails in case of a sudden impediment or a deflected rail. The enor- 
mous weight of the engiues has tended to counterbalance this risk, 
but at the cost of greatly increased destructive wear. 

The St. Helen’s line, running through a hilly, mineral district, is 
a remarkable sample of sharp curves and gradients. In a length of 
about thirty miles it has a constant succession of curves, varying 
from 500ft. radius down to 170ft.; and it has gradients from 1 in 
85 to 1 in 85; and it has, moreover, a Jarge number of “ points and 
crossings ” opening into the various miueral deposits. This line has 
been usually worked by short engines on six wheels, with four 
coupled wheels as drivers, and connected to separate tenders for the 
supply of fuel and water, the length of the wheel base of the engines 
being about 12ft. Even this comparatively short length of engine 
was disadvantageous on curves, involving much impedimental 
friction; and a still greater disadvantage was that tender engines 
are only adapted to run safely with the tender behind, and in the 
working and shunting the loss of time, and labour, and expense, 
was cousiderable. For this reason Mr. Cross set about the construc- 
tion of an engine that should be capable of running freely, and 
without impedimental friction, in a straight line, and either end 
foremost, and also pass with free rolling movement round curves of 
as sharp a curve asa radius of 132{ft., or what engineers call two 
chains. To say that it svas pronounced impracticable by men of 
routine, is merely to say that it was out of the category of most 
working improvements. 

The engiue is on eight wheels, covering a base of 22ft. in length, 
and the length of a solid frame resting on it 32ft. The four central 
wheels have their axles passing through, before, and behind the 
engine fire-box as usual, the axles being about 8ft. apart. It is 
obvious that so long an engine could scarcely pass round curves at 
all, even at any cost of friction, with the ordinary construction of 
wheels and axles. The difficulty is obviated by a very simple 
process. 

The four central wheels have their axles rigidly parallel to each 
other. Consequently, in the ordinary mode of construction, they 
could not move in a curved line without a great amount of 
impedimental friction. This friction is avoided by a very 
simple process of construction. ‘The wheel tires are applied 
on hoop springs of elastic steel placed between the wheel 
aud tire. On these springs the tires can slip or revolve 
without sliding on the rails, and thus the revolutions of the 
tires are adjusted to the varying length of the rails on curves by 
self-action. This sliding of the wheels on the tires is not found in 
any way to impede the tractive power of the engine, but the con- 
trary. The extreme wheels at either end have their tires applied in 
the same mode, but another movement is also supplied—the axles 
have very long bearings, and the boxes in which they run, instead 
of being parallel to the axles, are formed in curved lines struck 
from central points, and are permitted to move in this curvature 
through the hornplates and axle-guides beneath the spring shoes. 
'’he result of this is that the wheels and flanges are free to follow 
the course of the rails both on the straight line and on curves, with 
the very important advantage in point of safety that the extreme 
axles on curves always point truly to the centre of the curve, and 
consequently are square to the rails, even though the curve may be 
in the form of an 8, reqairing the axles to radiate in opposite direc- 
tions. There is, therefore, no tendency in the wheels to escape 
from the rails either on curves or straight lines, and, though adapted 
to such small radii, the great length of the frame governs and con- 
trols the action of the pistons on the cranks, and prevents both 
vertical and lateral oscillation, while the wheels are deprived of 
their vicious irregularity by the removal of the cost!y and dangerous 
friction, and the wear of tires and rails is reduced to the minimum. 

Thus, the process is simple for rendering heavy and powerful 
engines practicable by increasing their wheel base, and distributing 
the load for the ascent of heavy gradients. A mountain side may 
thus be traversed by a series of zigzags, like those of the old horse 
paths, and narrow and tortuous valleys may be threaded along the 
course of mountain streams. The highlands of Scotland and of 
Wales, of Derbyshire and the Lake districts, the mountain regions 
of Italy, Switzerland, and Spain are all within the reach of a cheap 
system of steam locomotion, dispensing with costly tunnels and 
protracted periods of time; and it becomes easy to deal with the 
streets and roads of towns and cities, when a powerful engine 
capable of large loads and high speeds can move freely round acurve 
similar to that of the Oxford-street circus. 

If any of our readers doubt let them visit the St. Helen's line and 
judge for themselves, where they will find an engine, not 
merely not costly, but with a principle capable of adaptation to 
existing stock. Hitherto, engines for lines of sharp curves have 
not been well adapted to high speed, but that difficulty has ceased. 
The same engine may traverse the plains and make its journey 
through—or rather over—the mountains with equal facility, with 
the exception that it cannot carry so heavy a load uphill as on the 
plain. And it has the additional advantage that the blending a 
sharp curve with a steep ascent—the most difficult of all railway 
problems under present circumstances—will in no way interfere 
with free rolling movement, or absorb any power beyond that due to 
gravitation and axle friction. 
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Navan AND Orpvance Matrers.—The royal factories at Woolwich 
have commenced manufacturing guns of the new kind ordered by 
the War Department. A number of the old hands discharged some 
time ago have been re-engaged, and the work is ordered to be carried 
on night and day to ensure despatch. —The managing directors of the 
Thames Shipbuilding Company have formally announced to the 
Lords of the Admiralty that the Minotaur will be launched on the 
12th December. The Minotaur is 6,621 tons, 1,350 horses’ power, 
aud she will carry 38 heavy guns.—The three competitive 12- 
pounders of Mr. Whitworth have passed through the * proof” 
without the slightest sign of change.—The iron casing of the steain- 
ship Royal Oak, which has been so pitted and damayed by galvanic 
action, attracts considerable attention. The Admiralty have deter- 
mined on scraping the red lead off the facing of the plates, and 
filling the pits with composition. They are then to be covered by 
thin plates of Brown's patent vitreous sheathing, by which, it is 
hoped all communication between the copper sheathing and the 
iron will be closed, and the galvanic actiou will be prevented. The 
black liquid which continues to ooze out between the plates of the 
Royal Oak appears to be salt water, which has obtained an entrance 
through cracks caused by the expansion and contraction of the plates 
in hot and cold weather. Tis is said to be prevented in the French 
vessels, 








Frencu Rarway Trarric.—(From our Correspondent.)—-After a 
long period of dullness and depression, the traflic on the six great 
French systems shows some revival. Every one of them has been 
extended, with the exception of the Northern; but the traffic has, 
nevertheless, receded on the Eastern and the Southern to the extent 
of about £20,000 each. On the Orleans, the Paris, Lyons, and 
Mediterranean, the Western, and the Northern, there are increases 
ranging from £30,000 to £190,000. On the whole, however, the pro- 
gress of the traflic receipts has not kept pace this year with the 
opening of the new lines made available for circulation, upwards of 
600 additional miles being now in operation. 

Ho.porn Vautey Improvement.—Notice of intended application 
to Parliament in the next session has been given, to authorise the 
corporation of London to make a viaduct for the purpose of a high- 
level street commencing on Holborn-hill, near Ely-court, passing 
Hatton-garden, Ely-rents, Ely-place, and terminating in Skinner- 
street, near the Old Bailey. ‘The following improvements are speci- 
fied in connection with the scheme:—A new street, commencing 
near the junction of Hatton-garden with Holborn-hill, and terminat- 
ing in Farringdon-road, near West street ; a new street, commencing 
near St. Sepulchre’s Church, Skinner-street, and terminating in 
Farringdon-road, about fifty yards to the north of Snow-hill; a new 
street, commencing by a junction with Shoe-lane, near St. Andrew's 
Church, passing under the viaduct, and terminating in the intended 
new street, at a point about forty-five yards west of its intended 
junction with Farringdon-road ; a widening on the western side of 
Farringdon-road between Holborn-hill and the junction of the 
intended street, nearly opposite West-street ; an alteration of the 
levels of Farringdon-street and Farringdon-road, commencing near 
Newcastle-street and terminating about 230ft. north ef New Charles 
street ; power to alter and improve the levels of the western approach 
to the Metropolitan Meat and Poultry Market in Smithfield ; to 
widen the western end and northern side of Newgate-street, com- 
mencing at the corner of Giltspur-street, and terminating at and 
including No. 105, Newgate-street ; and to widen King-street, com- 
mencing near its junction with Smithfield, and terminating at its 
junction with Snow-hill. Powers are also sought to charge the 
expenses of the works to be authorised upon the duty referred to in 
the 2nd section of the London Coal and Wine Duties Continuance 
Act, 1863, to authorise the appropriation to that purpose of any 
moneys arising from that duty, and to authorise the corporation to 
raise the money on mortgage or annuity, and to apply for the above 
purposes any moneys under their control. 

THe Japanese.—They are bold, courageous, proud, and eager 
after every kiud of knowledge. A gentleman gave a workman a 
a Bramah lock to put on a box; it was not discovered until some 
time afterwards, and only then by the absence of the name, that the 
lock had been imitated, and, as the workman confessed, the original 
kept as a pattern. There is a steamer (paddle), which used three 
years ago to run between Nagasaki and Jeddo, 6U0 miles, whose 
engines and boilers, and every part of her machinery, were made of 
copper. She was built by a doctor in Jeddo, whose only guide was 
a Dutch description of a steam engine, translated into Japanese. An 
American gunuery officer was sent over in 1859, in the Powhattan, 
to teach them gunnery. He was courteously received, and then taken 
over the arsenal at Jeddo. He returned to the ship, saying “ he had 
been taught a lesson instead of having to teach.” In many of the 
arts and manufactures they excel us; their beautiful castings in bronze 
would puzzle the most experienced European workmen. Specimens 
have been shown to clever workmen who have confessed they could 
not imitate them. Though they do not know how to blow glass, 
there are samples which would rival in brilliancy any made iv Eng- 
land. ‘The French minister had a large ball, so clear, and of such 
— colour, that he believed it to be a gigantic sapphire, and 

ught it for a good round sum. Their paper imitations of leather 
are perfect ; their paper waterproof coats are bought by the captains 
of ships for their exposed boats’ crews ; their own clocks are good, 
and they have imitated our watches; they walk about with 
“ pedometers” attached to their belts, and they are not backward in 
copper-plate engraving and perspective. Their china is far superior 
to the Chinese. The country abouuds with coal, though they only 
use that found close to the surface ; but even that, a sort of bituminous 
shale, is good. In gold and silver they could almost rival Mexico 
and Australia; iron, copper, and tin are found in profusion, An 
Englishman at Yokohama gave a Japanese a piece of English cotton 
shirting; in a few days the man brought back two pieces, and the 
former had much difficulty in saying which was his, so closely had 
it been imitated. In fact, they are a people who waut for nothing but 
teachers. 

Armour Piares.—A day’s firing at armour-plates took place this 
week at Portsmouth, and resulted in a most decided triumph for the 
lates over the gun. The plates were bolted on the sides of the 

onarch target-ship in the ordinary manner, with 2-in. bolts, and 
were fired at with the 95-cwt. 68-pounder gun, at a distance of 200 
yards. There were four plates, comprising one 4}-in. plate from the 
Thames Ironworks and Shipbuilding Company, for the Minotaur ; 
one 4}-in. plate from Messrs. John Brown and Co., of the Atlas 
Works, Sheffield, for the Ocean ; and one 5}-in. plate from the same 
firm, as an experimental plate, being made from Arcadian charcoal 
iron ; one 5}-in. plate, and one 44-in. plate from Messrs. Camn.ell 
and Co., of the Cyclops Works, Sheffield. Messrs. Brown’s Arcadian 
iron plate received nine shots, one of which struck the right lower 
corner, end broke a piece off léin. in length by ldin. in width. 
There were three other slight cracks, but the plate was not 
materially injured except in its broken corner, and this damage was 
solely due to the shot striking at the extreme corner, and where the 
backing wasalsoafterwardsfound tobe deficient. The metal, however, 
with which Messrs. Brown manufacture their own plates is un- 
doubtedly superior to the Arcadian, the latter being apparently too 
hard for the manufacture of armour-plates of the first class. The 
Ocean’s plate. from Messrs. Brown's, for a 44-in. plate, could not 
well, with our present knowledge of armour-plate manufacture, be 
surpassed, It is almost unnecessary to state that both these were 
“rolled” plates, as none others are manufactured at the Atlas 
Works. The Thames Company’s plate for the Minotaur, hammered, 
was the smallest of the four, but was undoubtedly one of superior 
manufacture and metal. Like Messrs. Brown's Arcadian plate, it 
was severely damaged on one of its corners by shot, and, the iron 
being there unsupported, necessaril ve way. The two plates sent 
in as test plates by Messrs. Cammell, of Sheffield, were “rolled,” and 
gained for their manutacturers a position never before surpassed by 
any other plates on their first trial as test plates. The 5}-in. plate, 
indeed, in its left centre, received six shots in a space measuring 
18in. horizontally and 2{ft. lvin, vertically. Over this space and 
through the iudents of the shot marks, there was nothing beyoud 
three slight surface cracks. ‘I'he plate received eleven shots in all. 
The 44-in. received eight shots, and was possibly one shade inferior 
in quality to the 5}-in. The metal of these two plates, as well as 
that of Messrs. Brown’s 4}-in., was beautifully fibrous. At the con- 
clusion of the trials of the four plates, several shots were fired at a 
French manufactured 4}-in. plate, that was bolted on to the target- 
ship’s side with Arcadian iron bolts. One of these shots struck the 
French plate iu a comparatively uninjured part, and penetrated clear 
through into the ship's side, presenting a strong contrast to the 
stubborn resistance offered to the shot by the two English 44-in. 
plates that had but just been put through their trial. The last twelve- 
month’s experiments at Portsmouth have satisfactorily shown the 
gradual progress being made in the excellence of their manufacture 
by English armour-plate makers. These latter, however, complain 
that as they improve the quality of the plates they serve in to the 
Admiralty, the latter raise their testing standard. This is, however, 
as it should be, if by so doing the Admiralty can insure the best 
possible armour for our ships of war, and the manufacturer is satis- 
fied with the price he obtains for his work. The Monarch may 
serve for one more day’s firing, and then she will, in her turn, have 
finished her duties as a target-ship, her sides being now nearly all 
knocked to pieces. Five frigates and four line-of-battle ships have 
done duty as target-ships at Portsmouth, and probably one more will 
close the list, it being intended to erect butts on Whalley Island, a 
short distance from the Excellent. 





A RAILWAY IN CHILI. 


On the 14th of September, of the present year, 1863, the Valparaiso 
and Santiago Railway, which has been nearly eleven years in con- 
struction, was opened throughout, with all the usual ceremonials of 
Catholic countries. The President of the republic, Don José Joaquim 
Perez, the Ministers of State, and the Chambers of Representatives, 
being present upon the occasion. 

This line of railway is, beyond all comparison, the most important 
as well as the most difficult, of all the railways yet executed upon 
the West Coast of South America. Its length is 114} miles, and 1t 
unites the principal port with the capital of the republic—Santiago. 
It was originally established under the auspices of Mr. Wheelwright, 
assisted by an American engineer, Mr, Allan Campbell, who, how- 
ever, resigned its execution to a company of Chilian capitalists, 
aided by the Government; and who, having partially carried it out, 
in their turn handed it over to the Goverument to complete it, and 
by whom, with capital obtained in England, it has now been at 
length accompl ished. 

It is a railway possessing very exceptional features, and passes 
through a country offering very formidable obstacles to such an 
enterprise. Nevertheless, the impediments encountered have been 
overcome, and Chili can now boast of a railway which, in some 
respects, compares with the most difficult examples of railway engi- 
neering in the world, such as the Semmering, Austria; the Bhore 
Ghaut, India; and the Baltimore and Ohio U.S. railways. 

It commences at the city of Valparaiso, and for the first three 
miles passes along the rocky shore of the Pacitic Ocean, This por- 
tion of the line, from the precipitous nature of the coast, and its 
exposure to violent gales, involved very heavy and expensive works 
in cuttings, bridges, and sea walls, the latter being nearly two and 
a-half miles in length. Leaving the coast, the line follows upward 
the course of a river called Margamaga, for a few miles, and then 
ascends a deep and tortuous ravine to the plateau of Quilpue. 
This ascent is made by a gradient of 1 in 50, about one and a-half 
miles in length, and in this distance are four viaducts, each about 
70ft. in altitude, and together 1,100 ft. in length. 

Beyond this pass, called “ Paso Hondo,” or deep pass, the works 

are only moderately heavy for the next eight miles, when, by a 
cutting nearly a mile ian length, and about 40ft. in depth, the first 
summit is passed, at an altitude of 510f1. over the sea, and hence the 
line descends, by a gradient of 1 in 65, into the valley of 
Limache, the river flowing through which is crossed by three 
bridges, in the aggregate 500ft. in length and 20ft. in height. After 
crossing this river the line again ascends, and passes through a 
chain of hills, called San Pedro, by a tunnel, 533 yards in length, 
into the valley of Quillota, one of the most fertile valleys in Chili, 
and along which the line runs for twenty-five miles, pursuing 
upwards the course of the river Aconcagua, a mountain torrent 
rising in the Andes, and having a full towards the sea of 40{t, per 
mile. 
. Leaving the valley of the Aconcagua, the line now ascends one 
of its tributaries, called Tabon, and here is encowutered the princi- 
pal difficulties of the whole route. the railway having to pass 
through a chain of lofty and rugged mountains, separating the 
waters of the Aconcagua from those of the Maipu and Mapucho, 
upon which latter river the capital, Santiago, is situated. This 
dividing range is from 4,000ft. to 5,0U0ft. in altitude above the sea, 
but a point has been selected for passing with the railway the height 
of which does not exceed 2,500ft. ‘l’o attain this altitude, however, 
an ascent of twelve miles in length, at the rate of 1 in 45, was neces- 
sary ; and upon this incline are three tunnels, sevoral embankments 
1v0ft. in height, a viaduct 200 yards long and 130vft. high, besides 
numerous heavy rock cuttings and other important works, 

For about six miles this portion of the line ruus along the face of 
precipitous mountains, so steep in places, that at one point one-half 
the width of the line is an embankment about 250{t. in height, 
while the remaining half is in cutting 70ft. in depth; here and there, 
heavy retaining walls were indispensable; while, at another potnt, 
an enormous precipice of porphry rises almost perpendicular above 
the line to an altitude of 1,000 ft. 

It will be remembered that the Semmering incline is 1 in 47 for 
13} miles, and attains an altitude of 2,889{t. above the sea. The 
Bhore Ghaut incline is 15} miles long, with an average gradient of 
1 in 48, and attains a height of 2,027ft. over the sea. ‘I'he Baltimore 
and Ohio Railway has a gradient of 1 in 45 for 114 miles in length, 
and reaches a height of 2,600{[t. above the sea; so that the ‘Tabon 
incline, now in operation, both as regards steepness, extent, and 
altituue, is one of the most formidable yet executed. In addition tu 
these features, the curvature upon this gradient is more severe than, 
I {believe, in either of the examples quoted—the maximum curva- 
ture on the 1 in 444 gradient of Tabon being 604ft. radius, that of 
the Semmering being 622{t., the Bhore Ghaut 99uI[t. radius, and the 
Baltimore and Ohio Railway being 1,000ft. radius. 

‘The summit of ‘abou having been passed by a cutting 1} mile in 
length, and of nearly 40ft. average depth, the line now descends 
along the valley of the river Lampa, a tributary of the Mapocho. 
Upon this part of the route it encounters some very uneven ground, 
aud has to pass through a narrow and deep ravine, called San 
Ramon, where, for a distance of three miles, the work is very serious, 
and where the maximum curves and gradients are relatively 6Uvft. 
and lin 65. Beyond this point, however, the ground becomes more 
open, and after passing the villages of Tiltil and Lampa, the line, 
with a short but rapid descent, enters the valley of Santiago, and 
traversing a small lake of about one mile in width by a causeway, it 
completes its course to the capital, with twenty miles of exceedingly 
light work, and termivates at an altitude of 1,730ft. above the sea. 

Upon this railway, for the first time on this coast, were introduced 
wrought iron plate and tubular bridges, cylindrical caisson piers, 
and the whole of the works have been planned and executed under 
the direction of Mr. William Lloyd, Mem. Inst. C.E., who is nc w 
directing it for the Government of Chili. 





RUSSIAN ORDNANCE, 


Tue experiments lately tried by the Russian Government ar: 
worthy of note, both from the description of guns and the different 
forms of shot and shell employed. for some months the artillery 
department have been engaged in trying different guns made of 
solid cast steel ; some of them made in Kussia, of steel made on the 
system of Colonel Aboukoff—others by Krupp, of Essen, in 
Prussia. All of these guns have been rifled on the same system. 
The former have been all of small calibre, in consequence of the 
works where they are produced not being in a position to hammer 
the blooms for the larger guns, and many of them were also very 
defective from the same cause. The guns of Krupp yet tried are of 
the description shown in the illustration (next page) of 9-in. calibe, 
the first of which failed, but the second stands weil. ‘The Russian 
Government have ordered a large number of guns of different calibre 
from Krupp—fifty of 9in. bore, with a larger number of Sin. 
and 6in., and a large supply of steel shells to suit. They have also 
ordered smaller guns from another Prussian firm. In Russia 
(the Ural Works) they are producing abouttwenty guns per month (up 
to 6in. bore), also of cast steel. Mr. Povteeloff, at his large works in 
Finland, and in his smaller works in Petersburg, is also produc- 
ing smaller guns rapidly; and that gentleman, associated with 
Colonel Aboukoff and Mr. Kondraftzoff, have a very extensive 
factory, close to Petersburg, nearly ready for producing solid guns 
of the very largest calibre, of steel, made on Aboukoff's system. 
This factory Mr. Povteeloff hopes to start in November. There will 
be sufficient crucible furnaces in it to enable him to cast a block of 
15 tons; and the hammer power intended to be used for reducing 
these masses to shape is a 35-ton one, ordered from Morrison's, of 
Newcastle, but which, from accidents in castings, &c., will uot be 
delivered till the spring of 1864. The Government, therefore, are 
giving M. Povteeloff every assistance in their establishment at 
Colpino, to enable Lim to produce, by January Ist next, a Zd-ton 
hammer, on Nasymth’s plan, which, with a 15-ton hammer from 
England, will enable them to make Qin, guns rapidly. The works 
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are on a very large scale, and calculated, in a year or so, to produce 
ten large guns per week. 

The steel they intend using is made as described in Aboukoff's 
patent, and is composed as follows :— 


White castiron .. 540 Ib. 
Magnetic ore aan 108 ,, 
Arsenic... dee ove ese aw 

649 Ib. 


In the specification of the patent the manipulation is thus de- 


scribed :—First melt in the crucible the pig ircn, then add the | 


magnetic ore (previously reduced to the size of peas oy crushing), 
and then the arsenic. if it is desired to improve the quality of the 
steel, iron chippings are added, and the proportions are varied as may 
be required, thus hard steel is thus made:—White iron, 14 1b.; 
chippings, 18 ]b.; magnetic ore, 3 ]b.; arsenic, 1 oz. Soft steel: — 
White iron, 10 Ib.; chippings, 22 lb.; magnetic ore, 3 1b.; 
arsenic, 1 oz. 

Mr. Povteeloff, as also Colonel Aboukoff, no doubt possesses some 
secret beyoud what is thus given, for they maintain that they can 
cast a portion of a block of steel, and ten hours after pour the re- 
mainder into the mould, and have a perfectly united mass. Our 
Sheffield manufacturers would do well to ponder on this. The steel 
produced is really very good; but whether or not the uniiormity 
claimed is to be had in making on a large scale remains to be seen. 

By June, 1864, the Russian Government will have sunk at least a 
million and half sterling on this system, or rather quality, of steel 
guns, that is to say, on home-made cast steel guns. 

The gun shown in the drawing is the form adopted for the 6in. 
Sin., and 9in. guns. The Qin. gun is 15ft. long in the bore, and 
weighs, in its finished state, 8 tons 5 ewt.; the din. gun, 13ft. 2in. 


long in bore, and weighs, finished, 7 tons 10 cwt.; and the 6in. gun | 
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sand or powder, and were all fired at 
powder. 

Now, although it was evident that the resisting powers of 4}in. 
plates were not equal to such shells, still one object was answered 
in respect to the plates by the experiment. It showed that when 








= 





the plates were made of really good material the concentration of | 


fire, even on so small a surface, will not break up the plates, but 
merely punch holes, which may easily be plugged in action. 

The shell numbered No. 1 (to Fig. 8), Nos. 2 and 3 (Fig. 10) 
made each a hole 10jiu, X 9}iv., or thereabouts. No. 1 had a flat 
nose din. diameter, and Nos. 2 and 3, 64in. These three shells Krupp 
classified, Nos. 1 and 3 as hard, and No. 2 as mild steel. All three, 


ing through the plates; proving that, had the plate been 5}in. or 


| Gin. thick, they would have been harmless as respects penetration. 


is 10ft. 8in. long in bore, and weighs, finished, nearly 4 tons. All | 
the guns of Yin. calibre yet ready for service are from Krupp; all | 


the guns are rifled on the system shown. Fig. 6 is a section of 9in. 
gun at the muzzle; Fig. 3, 92in. from muzzle; Fig. 4, 107in. from 
muzzle; and Fig. 5, 124in. from muzzle. The shells shown by the 
different figures, 8, 9, 10, 11, are all prepared with composition 
metal projections for the grooves, and load easily. 
shots are 2} diameters of the bore, so that the 9in. gun usually fires 
a shell 22-din. long, the Sin. gun a shell 18in. long, and the Gin. 
gun a shell ldin. long. 
shell, 8, 9, and 10, and one form of cast-iron shell, Fig. 11, being 
the descriptions used at one of the later experiments. The object 
in view was to see the effect on a target representing nearly a 
section of the Warrior comparatively with steel and with cast iron. 
Two 4}iv. plates from Messrs. John Brown and Co's works were 
fixed on the teak. That portion of the plate hit by the shells is 
shown on tke drawing; the holes are numbered in the order in 
which the shots were fired. The steel shells were of two qualities, 


one from Krupp, cast and hammered, the other made by Povteeloff, 
in Finland, from small ingots, and welded together. All the shots 
weighed about the same, 2701b., and were charged either with 8 Ib, _ 


The shells Nos. 4 and 5 were those from Povteeloff, of puddled steel 
(also form Fig. 10), hit very close together. No.4, however, made 
a larger hole than the preceding three, and showed its penetrating 
power, by not only destroying a large portion of the teak backing, 


| but by passing through another target of teak behind the other. 


It was found to be only slightiy bulged up, and exhibited the form 
shown in Fig. 12, without any cracks, nota single piece being taken 
out of it. ‘Ihe next shell also of Povteeloff's, not having met with 


full resistance on the plate, went off through a second target stand- | + ; 
| gun, and the plate was hit in thiee places, on a line about the centre 


ing behind the one fired at, some two miles, quite uninjured. 

The Russians present were highly delighted with the favourable 
results of these Jatter shots— their own production; and Mr. 
Povteeloff engaged to produce better when the works were fully in 
operation. In fact, unless Krupp brings forward a better quality 





| 


everyway than those yet tried, the Russians will drive him out of | 


their market. ‘The general opinion was that the penetrative power 
of the Povteeloff shot, compared with Krupp’s, was as 5 to 3. 


Shells Nos. 6 and 7 were ae of form Fig. 9, and were | 


charged with powder. The result on the plate was a slightly 
larger hole. No. 7 burst in the plate, but did not injure it. 

A cast iron shell, form D, was then fired, and went through the 
plate similariy to Krupp’s shells—being crushed by the concussion. 


| The conclusion arrived at was, that the cast iron shell was, as 


against armour plates, equal to Krupp’s steel shells in penetrative 


| power, but not equal to Povteeloff's—cost being one-fourth. 


Most of the | 


The drawing shows three forms of steel | 


Further trials will be made on thicker plates, when other shells of 
Russian make will be tried. 


the shells used were made from small 2 Ib. ingots, welded up, bored, 
and turned. With proper apparatus, now nearly ready, the shots 
will be cast in proper-sized ingots, and be hammered near to form, 
and be much better in every respect. 

Another interesting experiment was tried witb cast iron armour 
plates, proposed for forts, in blocks 4ft. thick, 2ft. high. This block was 
fired at with round shot from 68-pounders, at 7UUft. distance. ‘he 
first shot took off a mass of 10 lb. weight from the lower corner; 
the second shot struck low, and only carried away a few pounds; 
the third shot struck fair, and cracked the plate every way; the 
fourth and fifth shots hit fair, and shivered the whole mass. 

The reason for trying cast iron was simply this —It can be pro- 


| 
| 


We may remark in passing that these | 
shells were of steel, made by Povteeloff, from Finnish lake ore, and | 


| 


duced in Russia. At present armour plates come from abro 
General Todtleben, who was present, suggested trying combined 
cast and wrought iron—around the embrasure wrought iron, and 
between them filled up with cast iron; and targets are now being 
constructed of this description for the purpose of testing the principle 

The result on cast iron alone—where, as in this experiment, the 
block was 4ft. thick—was, that a few round shots, at point-blank 
distance, destroyed the mass. 

Several experiments have also lately been tried in St. Petersburg 
with round steel shot and ordinary cast iron shot, both Yin. in dia- 
meter. The round steel shot are also the production of Mr. Povteeloff, 


- . | and are made from the steel above referred to. 
however, although only charged with sand, went to pieces on pass- 


The steel is made from Finnish lake ore—puddled, and made into 
octagonal blooms, which ure then again heated, and gradually ham- 
mered into a globular form, in swages, under the steam hammer ; 
and when fired from the ordinary naval gun, at 4}-in. plates, the 
penetration of the steel shot was found to be nearly double that of 
the cast iron, and the injury done to the plates much greater. 
Round steel shot have also been tried from Germany. 

The plates of Petin, Gaudet, and Co., the Thames Company, John 
Brown and Co., the Parkgate Company, have all been tried, with 
results similar to those obtained in Evgiand. One hammered steel 
armour plate, 44in. thick, was fired at by the ordinary 65 1b. naval 


of the width, and at pretty equal distance. The penetration was not 
quite so deep as in the iron, but, on removing the plate from the 
target, it was found that the back of the plate behind where the 
shots struck was broken into fragments, and the plate was cracked 
its whole length. 

Further experiments are in preparation on 7j-in. plates, and on 
ll-in. plates; eleven 1-in. plates, and with larger sized steel 
guns, &c. &c. It is proposed to screw the eleven 1-in. plates 
together by tapping through them. 

The preparations for war are being pushed forward every way 
with great zeal. Gunboats, Monitors, irun-clads are being prepared. 
Earthworks, to protect St. Petersburg, aud also Cronstadt, are going 
on ; and the general remark amongst naval and military men is—we 
are now waking up to our position, and must be prepared. 





Stream Encines.—It appears that, notwithstanding the great pro- 
gress which the colonies and continental nations have made in the 
production of steam engines of late, the demand for British motors 
of this description was larger last year than ever. Thus, the value 


| of the steam engines exported in 1848 was £234,182; in 1849, 


£152,519 ; im 1850, £423,977 ; in 1851, £403,637 ; in 1852, £338,222, 
in 1848, £458,378; in 1854, £566,768; in 1855, £883,370 ; im 18096, 
£819,067; in 1857, £1,069,249; in 1858, £1,.97,278; in 1859 
4973,840; in 1860, £1,238,333; in 1861, £1,258,164; and in 1862 
£1,631,761. Probably the demand for locomotives for Indian and 
Australian railways has swelled the figures of late years; but what- 
ever the cause, the state of affairs indicated must be regarded as 


' satisfactory. 
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TO CORRESPONDENTS. 


Notice.—A SpectaL Epition of THE ENGINEER és 
published for Fose1GN CrircuLation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*s* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

ERRATUM.—Gardissal’s technical dictionary, mentioned in our correspondence 
column of last week, is pwrlished at 29, Boulevart St. Martin, Paris, aad at 
16, Castle-street, Holborn 

J. 3. P. (Stucktey).—Many thanks. 

C. V. 8.—Mackworth's washing machine fur coal might answer well for ores. 

SUBSCRIBER (Lianberis) — Ve know of no ** machine” other than a good Jsile, 
Sor sharpening circular sarrs. 

W.—We would be glad to answer your query, but it is more within the 
 taprsrgs of the surgeon to advise as to the extraction of iron splinters Jrom 
the eye. 

W. N. B.—We know of no boiler that will meet your case, unless it be the 
“ Harrison” boiler, made at the works, Grey-street, Openshaw, wear Man- 
chester. 

MECHANIC.—One pound of good coal ought to evaporate from 7 lb. to 9 lb. of 
water. It ig not material what is the pressure of the steam or the size of 
the engine. 

G. L.— We cannot say where you could obtain *‘ working drawings” of the 
best description of horizontal steam engines. Such things are not easily 
purchased, except from quacks. 

DYNAMICS.— Considered as a practical question, it would be preferable to have 
the velocity, say, in number of revolutions per minute, of your jly-wheel, for 
we presume that you only estimate, and do not know the amount of the 
accelerateng force. 

A Supscriver (Great St. Helen’s).—Your engines, with 120in. cylinders, 
48in. trunks, and 6/t. stroke, would, at thirty-five revolutions per minute, 
and with a mean effective pressure of 20 lb., work up to nearl, 5,000 indi- 
cated horse-power. You would require about 31,000 square feet of heating 
surface, and about 20,000 square jeet of condensing surface, with a good cur- 
culation of water. Double-acting air pumps, full stroke, and 2Ain. m 
diameter should answer. 





MEETINGS NEXT WEEK. 

InsTITUTION OF CiviL ENGINEERS. — Tuesday, November 24th, at 8 p.m. 
Discussion upon Mr. Morshead’s paper, on ** Duty of the Cornish Pumping 
Engines.” 

Socixry OF ArTs.—Wednesday, at 8 p.m. “ The Australian Colonies ; 
their Condition, Kesources and Prospecis,” by Sir Charles Nicholson, Bart. 
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Waat is the “ coil system,” of which so much has been 


heard? Is it simply, following the Greek derivatives, 
forming bars of iron into hoops? Then was the ‘coil 
system ” practised five centuries, if not a thousand years 


ago. This, however, is not the Armstrong “ coil system.” 
The latter consists in bending square bars of wrought 
iran so that they shall form, when coiled, a cylinder of a 
certain length, the joints following a helical form. It is 
not tke coil of the snake, nor that of the Ionic volute, but 
much like the coil into which a shaving of tough 
wrought iron or steel is formed under the turning tool. 
It is that form of coil into which the ringlets of a girl are 
curled, a coil to which some gunmakers apply the term 
. “twist.” 

What is the object of this “coil system?” Simply this. 
Having sound bars of wrought iron, these, by being 
“coiled” into a long hollow cylinder, after the manner 
which so many thousands of our readers have seen prac- 
tised at Woolwich, have a considerable circumferential 
strength to resist bursting; and because, so long as the 
coiled bar is without weld, the full tensile strength of the 
wrought iron is preserved in the direction of the radii of 
their coil, Sir William Armstrong thinks this a very strong 
structure for a gun tube. But a gun requires longitudinal 
strength. In this respect the Armstrong coil system 
requires a very great amount of welding, and unless this 
is perfectly performed, coiling is of no use whatever. 
The “coil system” affords strength in but one general 
direction, that being the radial direction. It is the fact 
that Armstrong guns burst not radially and explosively, 
but, in the majority of cases, in the direction of the axis 
of the gun ; indeed, just where the welding is greatest in 
extent, and most uncertain in character. Upon this point 
let any one who desires to pursue the subject impartially 
read the account of the great number of failures of Arm- 
strong guns comprised between pages 328 and 332 of the 
last report of the Ordnance Select Committee. The coils 
did not burst open radially, but separated in the direction 
of the length of the gun. After a “ flaw” once appeared, 
and this, even with the small guns, was after but a few 
rounds, it increased rapidly with each successive round. 
This is the report not upon one or two, but upon complete 
batteries of guns, and not merely upon one or two bat- 
teries, but upon numbers of batteries. 

Now it requires none of the knowledge commonly re- 
garded as the special inheritance of the ordnance engineer, 
to know that long bars of wrought iron, whether “ coiled ” 
or laid straight side beside each other and “ jumped” to- 
gether, cannot be depended upon for sound welding. It is 
this kind of “jump ” welding which is fatal to the Arm- 
strong system. 
the modern capabilities of mechanical engineering, but 
that hard master, experience, continually calls us back to 
the knowledge that we can at present go only “so far and 
no further.” We cannot, at present, “jump” along coil 
together so as to obtain repeatedly, ad infinitum, sound 


We are ail willing to believe the most of 





welds in the direction of the length of the coil. 
the most sanguine engineer can only say that it may 
some day be possible to effect a sound weld in such 


a manner. But what is the object of welding wrought 
iron into a gun? There is an absolute tensile 
strength in every given quality of wrought iron, 


and it is the object of welding not to increase this 
strength, for we cannot yet do this, but to preserve it to 
its full extent. The ultimate strength of the iron is not 
increased in any way by the “coil system,” but this 
strength is nearly preserved, so far as the circumferential 
strength of the gun is concerned, although, under the con- 
tingencies of welding, it is greatly impaired in the direction 
of the dength of the gun. Coiling, nor any other system of 
forming bars of iron into a gun, cannot increase the abso- 
lute strength of the iron. lt can, at the most, only pre- 
serve the tull strength. This, the practice with even the 
lighter Armstrong guns proves, cannot be done under the 
coil system. For, longitudinally, the strength of the mate- 
rial of the gun is impaired or destroyed. 

Even, however, if the full strength of the best wrought 
iron could be secured in a gun, both longitudinally and 
circumferentially, the very comparative softness of wrought 
iron, or, in other words, its inferior resistance to com- 
pressive strains, would render it quite unfit to with- 
stand the violence with which large charges of gun- 
powder explode in the chamber of a gun. The first 
effect, under the explosion of a heavy charge of powder, is 
a blow, delivered upon the whole interior surface of the 
powder chamber. Now, wrought iron can withstand a pres- 
sure, whether it be static, or equivalent to that conveyed 
by a sudden blow, equal to about 12 tons per square inch, 


whereas cast iron has a compressive strength of nearly 50 | 


tons per square inch. So far as the first effect of the ex- 
plosion of gunpowder is concerned, cast iron withstands it 
better than wrought, although the absolute bursting 
strength of a cast iron gun of a given bore and thickness 
is much less than that of one of wrought iron. ‘The con- 
clusion is that wrought iron is wholly unfit to serve as the 
material for a gun tube of beyond a very small diameter. 
For larger diameters and heavier charges the wrought iron 


is crushed rapidly within itself, enlarging the bore and | 


forming cracks, which soon end in absolute rupture through 
the whole thickness of the metal of the gun. 


Even 
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shrunk tightly one upon the other, but no welded coils 
are necessary, and the whole principle of shrinking one 
cylinder upon another with a graduated initial tension was 
worked out nearly nine years ago by Captain Blakely and 
Mr. Mallet, and it owes nothing to Sir William ‘Arm- 
strong. 

The peculiarities of the Armstrong gun are known to 
have failed. ‘Thus wrought iron guns fail of necessity, 
“coils” fail by imperfect “jump” welding, breech pieces 
and vent pieces fail as a matter of course, fine multi- 
grooved rifling with a sharp twist has always failed. ‘The 
latter is, simply, Wahrendorf’s system exhibited in the 
Exhibitions of 1851 and 1862, and Sir William Armstrong 
has effected no improvement upon it. No one who goes 
carefully through the vast mass of evidence contained in 
the last report of the Ordnance Select Committee can fail 
to discern that, although Sir William has perceived and 
attempted to apply certain well recegnised principles, his 
mode of application, although it has been attended by 
results which, in certain respects, are superior to any under 
the old system, has, on the whole, been far from perfection, 
and altogether inferior to the practice of other and scarcely 
recognised ordnance engineers who, it appears, have not 
been indebted to Sir William for anything adopted by 
them in their plans. F 


STEAM ENGINES, 


In mechanical engineering it is, somehow, found easier 
to introduce a patented invention than a general principle 
unpatentable in itself, however valuable it may be. At 
any rate, those general notions of improved construction 
and working which nobody can patent, but which en- 
gineers who take broad views can recognise and appreciate, 
are much longer in coming into common favour than 
many a patented novelty with some one to push it 
rapidly into notice, Had it been possible to patent 
a speed of piston of say 600ft., or even 750ft., per 
minute, we are disposed to believe that by this time this 
speed would have become common. Its advantages 
would have been so amplified by a class of touters who, 
however contemptible they may be in the eyes of truly 


| educated and respectable engineers, nevertheless do exert 


For these | 


reasons wrought iron is wholly unfit for the inner lining of | 


a gun of any considerable diameter. ‘The objection is not 
merely theoretical, but it is borne out by the whole history 


| at full speed by this time. 
fast engines have been tried and that they have failed, and 


of wrought iron guns for centuries, for probably the first | 


cannon ever made were of wrought iron, and “ coiled” 
wrought iron guns, long employed by the Chinese, 
have been known for several centuries at least. It 
has all along been found impracticable to weld wrought 
iron in any manner, so as to serve perfectly as a 
gun. All this has been attempted and it has failed, cen- 
turies before Sir William Armstrong was born. 


is being once more verified at Woolwich, and now Mr. 
Anderson (as the best ordnance engineers long ago urged 
him to do, and for which his own knowledge as an engineer 
was probably quite sufficient at the moment when the 
Hawes-Armstrong-Rendel-Brunel pressure was removed 
from him) is now making steel inner tubes for all his guns. 
When, of course, steel comes to be largely used, it will be 
found that it is better cast than welded, and the ‘coil 
system,” we think, must disappear altogether. ‘The 
coil system depends upon welding entirely. In no case 
can it increase the absolute circumferential strength of the 
gun, beyond the natural inherent strength of homogencous 
wrought iron. It only avoids the risks of bad welds in the 
direction of the radii of the gun; but this is done only at 
the certain risk of continuous bad welding between the 
lateral surfaces forming the coil, thus impairing if not de- 
stroying the longitudinal strength of the gun. Now steel 
has more strength than wrought iron, not only under tensile 
but under compressive strains, and, furthermore, being far 
more easily fusible than weldable, it is best cast into homo- 
geneous tubes, exactly as Krupp has done, and precisely as 
the leading Sheffield steel makers are now doing. A cast 
ingot of steel is, like most castings, almost equally 
strong in all directions, and it is much stronger in every 
direction than any wrought iron tube, however ingeniously 
contrived. ‘he moment we come to steel—incomparably 


The fact | 
briefly stated is, that wrought iron “ won't stand.” ‘This | 





the best metal when the mild steels are employed—then | 


do we come to casting instead of welding, and, thereby, to 
the utter rejection of the system of welded coils. Now, it 
is but fair to the Amstrong failure to say that, five years 
ago, the quality of steel, essential to the production of large 
strong guns, was not easily procurable. Krupp had done 
something, no doubt, but his works are a long distance 
abroad, and there is a sort of mock-mystery about his whole 
establishment, which is most distasteful to liberal minded 
engineers, and really ridiculous in these days of rapid ad- 
vancement in the arts. ‘The Bochum Company, near Krupp, 
have, itis believed, pursued a system of steel making at 
least equally good, and this system has been adopted 
by Naylor, Vickers, and Co., and with a success which is 
beyond all question, Henceforth, we think no one will 
stand appalled at the resources of Krupp. Even the Rus- 
sians now profess to surpass him in stecl-making. His steel 
was not sui generis, but Krupp was for a few short years 
the only maker who knew how to produce steel in very 
large masses, and who had the wit to provide and erect 
rolls and hammers really in proportion to the resistance 
of those masses. In these respects, at least, Krupp has 
nothing more to boa-t of. As large masses of tough, 
workable steel are now produced at sheffield as at Essen, 
and the former are of a quality probably not at all inferior 
to that of the latter. ‘lhe difficulty, therefore, against which 
Sir William Armstrong sought to provide by the “coil 
system” no longer exists. Steel guns, made as they can now 
be made, are far better than any Armstrong guns, ‘They 
are equally strong, longitudinally and circumferentially, 
and there is no risk of bad welds. They are every way 
stronger and harder than wrought iron; will withstand 
heavier and more frequent charges, and under these they 
will neither burst nor enlarge in the bore. It may be 
proper with steel guns to form themas a series of cylinders, 





a measureable and often a useful influence, that very 
many employers of steam-power would have been working 
There are many to say that 


we have no doubt of the fact alleged. Everything made 
by human hands has been tried and, upon insufficient trial, 
has generally failed. It is in this way that high piston 
speeds have been tried. If very heavy engines, with im- 
perfectly-made bearing surfaces, are run at a high rate of 
speed, there can be not the least doubt that they will break 
down. Itis only by constructing every wearing surface with 
such truth that its load shall be equally diffused all 
over it, and of such size that it can radiate all 
the heat generated by this pressure in motion 
faster than it can accumulate, that permanent service 
cau ,be obtained from machinery worked at a very high 
rate of speed. Small working parts will be obtained in 
steam engines by the employment of high-pressure steam, 
and by adopting a short stroke of piston, so as to make the 
connecting rods, crank, &c., short, the shaft turning at or 
above the working speed of the factory shaft to be driven. 
With small, light parts, there is no difficulty ina speed of 
piston of even 1,000ft. per minute, at which rate, with a 
given total pressure upon the piston, four times as much 
power are developed as at the old jog-trot pace of say 
250ft. per minute. The saving is not, of course, a direct 
saving of steam, as, for a greater amount of power a 
larger boiler is required; but the saving in the engine 
is or shoul? be very great. ‘Thus, for a_ given 
power, one-fourth as much total pressure upon the 
piston suffices at 1,000ft. per minute as would be required 
at 250ft. In the latter case a 6ft. stroke, the fly-wheel 
making, say twenty revolutions per minute, would be con- 
sidered orthodox, whereas, in the former case, a 3ft. stroke, 
and nearly 170 revolutions per minute would be suitable. 
Then, again, at slow speed an equable motion can be 
obtained only by the employment of coupled engines, 
while at the higher speed, and with a small fly-wheel, 
an almost absolutely uniform motion — far steadier, 
at all events, than that of any of the coupled en- 
gines now employed — is to be had with but a single 
cylinder, Wita 20 revolutions per minute and a coupled 
engine, 80 impulses per minute are given to the shaft; 
with 160 revolutions, and a single cylinder, this num- 
ber is inereased to 320. Were the tly-wheels, in both 
cases, of the same diameter and weight, that of the high 
speed engine would (if it did not burst) have 64 times the 
controlling power of the same wheel making but one- 
eighth as many revolutions in a given time. ‘The only 
limit to the speed of a fly wheel rim should be that of the 
safe working strength of the metal of which it is formed, 
and even with cast iron wheels this limit is not approached, 
in slowly-worked engines, except by adopting a very large 
diameter for the wheel. Now, with solid and tough 
steel castings, at a moderate cost, it is not only better 
but cheaper to adopt steel fiy-wheels of moderate 
weight with quick engines, than to employ tive or 
six times the weight of cast iroa at a slower speed, 
As an instance of what may be done, we may say 
that we know of an engine with a 2tt. stroke, which 
was worked regularly for some years at 300 revolutions, 
or 1,200ft. of piston, per minute, ‘This rete of working was 
considered profitable, and the gentleman who adopted it 
expresses his determination to return to it whenever he 
has machinery to drive permitting of such a speed upon 
his main line of shafting. There was some difficulty in 
lubricating the crank pin, but this was soon overcome by 
boring out the pin from one end nearly through to the 
other, and drilling one or two holes from the outer 
or bearing surface radially into this central hollow. A 
tallow candle was then put into the central hole, and 
sealed up by means ofa plug screwed into one end of the 
pin, As soon as the friction in,working became sufficient 
to melt the tallow, this was carried radially outwards to 
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the bearing - surface ; ; and ‘this was all that was required, a 
single c andle ser ving for an entire day. 

Light working parts will be more and more employed as 
higher pressures of steam are resorted to. With 20 ib. per 
square inch, or thereabouts, an engine with two pistons, 
4ft. or 5ft. in diameter, is not a very formidabie one. We 
know one here in London with a pair of 564in. cylinders 
and 5ft. stroke, supplemented by a pair of * high” pressure 
(25 1b.) pistons 284in. in diameter, and having the same 
stroke. ‘The dimensions look large, but it is seldom that 
the engine works above 400 indicated horse-power. A 
single 1Gin. cylinder with 30in. stroke would, at 200 revo- 
lutions per minute, give out the same power with a mean 
effective pressure of 60 Ib. per square inch upon the 
piston. It is only at a high rate of piston speed, and with 
a stroke of but moderate ler igth, that expansive working 

an be best carried out, and this is another reason in favour 
of light fast working single engines. With a long stroke, 
or even with a slow w orking engine, there is so much time 
for internal radiation into the exhaust steam at eve ry 
stroke, and the application of power, throughout the stroke, 
is so irregular, that anything like a high rate of expansion 
is altogeiher out of the question. 


Nava Enoineers.—The following appointments have been made 
since oe last: —~Charles Icely, chief engineer to the Cumberland, 
for the Caledonia; James Rose, assist.-engineer, to the Satellite; 
James Caspall, assist.-engineer, to the Stromboli; Thomas M’Intosh, 
assist.-engineer, to the Alecto; _= +s Grant, assist.-engineer, to the 
Triton; KR. G. Foster, assist.-eagineer, to the Doter rel; W. E. 
Shingleton, assist.-engineer, ra ‘the Doterel; A. M. Brumage, 
assist.-engineer, to the Victory, for the Sprightly; James G. Bain, 
assist -enginecr, to the Asia, as supernumerary from the date of his 
arrival in 2 tere Isanc 1. Liddell, in the Shearwater, promoted 
to acting engineer; John Weis, engineer to the Wasp; George Boyd 
and James Murray, assist.-engincers, to the Wasp. 

orreNHAM AND Iampsreap Juncrion Ramway.—Notice of appli- 
cation to Parliament has been given for making a railway from the 
above authorised line in the Holloway-road to Euston-road and the 
east end of Villiers-street, Strand. A branch to the Middle Wharf, 
Adelphi, terminating by a junction with the Charing-cross It ilway 
wear the north end of the bridge. Also branches to the Midland 
Extension line and to the Euston-road. A branch to the London 
and North-Western near the Ilampstead-road. Power to raise 
further capital, and to enable the Midland, the Great Northern, the 
Great Eastern, the London and North-Western, and the South- 
astern Railway Companies to subscribe towards and hold shares in 
the undertaking 

Pansons’ Breecu-Loapina Guys. — Mr. Parsons’ breech-loading 
6-pounder, which was satisfactorily proved a short time ago at 
Woolwich, afterwards underwent a final trial at the proof- -butt in 
the Royal Arsenal, in the presence of the Select Committee of 
Ordnance, by firing 100 rounds. The entire test occupied only 
524 minutes, including a delay which took place at the sixth round, 
The 94 rounds fired from that time were completed in 42 minutes, 
or one round in 30 seconds. Although, from the rapid firing, the 
gun atits termination was so hot that the hand could not touch it, 
the breech action worked with perfect freedom, and maintained the 
breech quite gas-tight. Mr. Parsons suggests the adaptation of his 
plan to guns of larger calibre, as by it the sphere which serves tue 
place of the vent-piece can be made of any size and strength 
necessary, as it has not to be lifted out of its place in the operation 
of loading, Ina 110-pounder it may be made 800lbs. weight, and it 
will have corresponding strength. ‘The slot necessary in the 
Armstrong gun is also dispensed wtth, 

Turin anp Savona Raiway.—The report of Mr. J. Abernethy, 
the Company's consulting engineer, states that he inspected the 
works on the 7th, 8th, and 9th ult., and that the passenger station 
at Savona was not yet arranged by the Government. Between the 
Mondovi road and the south end of the Sella tunnel various works 
were in progress; the purchase of land throughout the whole length 
of the seetion from the harbour of Savona to the Sella tunnel, was 
progressing, and on obtaining possession of the land the contractor 
Was prepared to prosecute the works with energy. The secoud 
section cousisted of the Sella tunnel, 2,120 metres in length, of 
which 246 metres had been excavated to the full size and partially 
lined with brickwork, and the heading had been driven for a length 
of 1.329 metres, leaving 545 metres to be completed. On the third 
section, from the north end of the Sella tunnel to Cosseria, the 
works were not progressing at a satisfactory rate. Ov the fourth 
section, from Cosseria to the south end of the Belbo tunnel, the 
works had commenced. The fifth section consisted of the Belbo 
tunnel. Of the nine shafts required for it, having an aggregate depth 
of 1,256 metres, about G00 metres had been executed. Mr, Abernethy 
was sanguine that the work would pow progress in a satisfactory 
manner. The sixth section, from the north end of the Belbo 
tunnel to Carmagnola, had been re-surveyed, and the sections 
approved by him and generally by the Government engineer. He 
was deeply impressed with the great importance of the branch line 
between Bastia, Mondovi, and Cuneo, and its value in connection 
with the main line, running through a very fertile and thickly 
peopled country. In conclusion, he pressed on the board the necessity 
of making speedy arrangements for the commencement of the branch 
from Cairo to Acqui. 

Tue Rarstne oF HoLnorx VaLiry.— The committee recommend that 
Holborn-hill and Skinuer-street shall be pulled down, and that the 
viaduct shall cross the valley as nearly as possible over the whole 
line of road. By effecting an alteration of level in the roadway of 
Farringdon-street, the gradients of the adjacent streets may be much 
improved. Mr. Haywood has shown, in his statistical report of the 
traflic passing through the valley from east to west, and over 
Nolborn-hill and Skiuner-street, toand from Farringdon-street, that 
the improvement will be incomplete unless provision be rade for 
facilitating the vehicular traffic from the low level of Fartingdon- 
street to the high level of the viaduct. This tratlic is much larger 
than is generally belie ig for example, of $ 
over Holborn-hill, 1,013, or about one-tenth, go up aud down from 
the low levels: and « " 10,723 passing through Skiuner-street and 
Snow-hill, 19, or about three-tenths, go up and down from 
the low levels. It is manifest that this large proportion of trattic 

ag” be left out of the question. There is no man better qualified 

han Mr. Haywood to re-arrange the levels iu connection with a 
ge ueral scheme, for he has for many years held authority over the 
City highways, aud is as familiar with all the minutiw of gradients 
pipeage, and drainage, as a musician with his gamut. It is not im- 
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Con tensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Mouths. 


1625. Jo Stall GvoRGE JENNINGS, Palice-road, Lambeth, Surrey, and 
Manveu Leoponp Jonas LAVs TER, Bath-s reet, Newgate-street, London, 
= Improve sents in stoppers and lids or covers for j jars, bottles, and other 
vessels. also in closing and fastening other articles. "Petition recorded 











. HENRY BROADUEAD, and GrorGe Murpock, Portsmouth, Hants, 
“Improvements in breech-loading ordnance, and gun carriages.”—Peti- 
tion recorded 3rd July, 1863. 

1993. RUDOLPH WAPPESSTELN, 
forgery of bankers’ cheques and other documents by the use of a stamp, 
and a new apparatus whereby the issue of stamped documents is con- 
trolled.”—Petition recorded 12th August, 1863. 

2151. ALFrep Vincent Newton, Chancer 
the mode and apparatus to be used insewing by machinery.” —-A_com- 
munication from Charles Frede Bosworth, Milford New Haven, 
Connecticut, U.8.—VPetition recorded 31st August, 1863. 

2177. Nicouas BAILLY, Vesoul, France, “ Improvements in the application 
of rolling friction to the axle boxes and journals of running shafts 
and axletrees of machines and vehic es 8 of all descriptions for lessening 
the resistance to the motion "—Partly a communicstion from Charles 
Durand, Jussey, France.—Petition recorded 8rd Septenber, 1803. 

2959. ALFRED VINCENT NEW TON, Chancery-lane, London, * Improvements in 
the manufacture of gunpowder and powder for blasting purposes 
communication from Alfred Nobel, Rue St. Scbastien, Paris.—Petition 
recorded 24th September, 1808. 

2376. Tuomas Lows, Brigh 
and other carriages,”"— Petition recorded 28th September, 1363. 

2524. RICHARD BEWLEY, jun., Uttoxeter, Staffordshire, “‘ Improvements in 
wrenches,’ 

2528. HERBERT WILLIAM Hart, Fieet-street, 
apparatus for suspending T and other like fastenings and other articies 
to which they are applicd,” Petitions recorded Lith October. 1863. 

2538. SAMUEL BERKISFORD, and WILLIAM AINSWOKTH, Stockport, Chester, 
“ Certain improvements in looms for weaving.”— Petition recorded 1ilu 
October, 1863 

2555. ARNOLD BUDENDURGH, Manchester, ‘* An improved b’asting powder.” 

communication from Bernhard August Schaffer and Christian 
Friedrich Budenberg, Buckau, Magdeburgh, Prussia.—Petition vecorded 
Ith October, 1803, 

2576. WILLIAM Nxson Hutcninson, 
ments in ordnance.”—/eti ions reco: ded 26th October, 1863. 

2579. ‘IMOMAS CIIAI CLARKSON, Stamford-strret, Biackfriars. Surrey, 
“Improvements in the manufacture of saddles and harness. and in 
materials for aud in ornamenting the same, which improvements are 
applicable for parts of carriages, dress, and coverings tor the head, and 
other articles,” 

2586. EmiLe ALCAN, King-street, London, ‘‘ An improved method of figuring 
and ornamenting cloths and other fabrics and apparatus employed the rein.” 
—A communication from Frangois Voillon, Louviers, Frauce.— Petitions 
recorded 218" October. 1863. 

2508. JOUN WALTRKK FRIEND, Freemantle, § Southampto n, and BALDWIN FULFoRD 
WeaTuERDON, Kingston-on-Thames, ‘* An improved valve aud valve gear 
for regulating the passage or flow of fluids.” 

2602. Joun Weems, Johnstone, Renfrewshire, N.B., “* Improvements in 
mackinery, a»paratus, or means for drying, cleaning, and cooling grain 
and other vegetable products.” 

2003. ARTHUR KinpER, Cannop-street, London, and Joun Ine@uis, Elles- 
mere-road, Old Ford, Middlosex, “ Improvements in the mauufacture of 
metallic foils, and m the apparatus employed therein.” 

2604 Bexsamin Noakes, and FReDsrick Joun Woon, Bermondsey, Surrey, 
* Tnprovements in the manufacture of metallic casks, bottles, ‘and other 
similar vessels, and in machinery employed therein.’ "Petitions recorded 
22nd October, 1st 3. 

2611. JUkGEN LOKENZE JURGENS, Nocl-street, 
provementin vessels of wa 

2614. ALrrep Josxru Marin, Vernon-terrace, Roman-road, North Bow, 
Middlesex, *‘An improved burner for burning petroleum, paraffin, or 
other hydrocarbon vils, consuming the smoke without the use of a 
draught chimney.” 

2619. Frepenick TOLMAUSEN, Southampton-buildings, Chancery-lane, 
London, “ An improved mechanism for regulating the working of 
springs.”—A communication from Georges Badaul, St. Etienne, France. 
—Petitions recorded 23rd October, 1863. 

2630. WitLiAM Lockk and JouN WARRINGTON, Kippax, near Leeds, and 
WILLIAM ELLIOT CAKRET, WILLIAM EpeNngzER MAKSHALL, and Joun 
TELVORD, Leeds, Yorkshire, ** Improvements in the working and mining 
of coal, mine rals, and earthy matiers, and iu tie machinery, apparatus, 
and means to be employed therein.” 

2634. BexJaMin Brownk, King William-street, London, *‘ Improvements in 
sewing machines."—A communication from Richard Mott Waunzer, 
Hamilton, Canada West, America.— Petitions recorded 24th October, 1563. 

2636. KICHAK » LitrLenoy, Johns’ Terrace, St. Leonards’ ~road, Bromley, 
Middlesex, * Improvements in the manufacture of nosebags.” : 

2638, FREDERICK PakKER, Cambridge, * Improvements in carriag’ 

2640. SAMUGL JAMES HKaLey, Manchester, ** Improvements i in water gauges 
applicable to steam boilers ‘and other purposes. 

2642. James Nictiobas, Newton, Lancashire, “‘ Improvements in treating 
Canadian petroleum and other mineral oils of a similar nature.” 

2646. ALFRED BLAKE, Newport, Monmouthshire, ‘An improved refrigera- 
tor for cooling worts for brewing, or other liquids requiring cooling, and 
for improving brewers’ refrigerators now in use.”"—J’etitions recorded 26th 
October, 1863. 

2645. JouN MARSHALL, Pentonville- road, London, “ Certain improvements 
in the expression of oil from oil-yie ling substance and in the production 
of oi) cake and other residuary matters.” 

2654. Joun Hutcuinson and James HoLiinewortil, Dobcross Saddleworth, 
Yorkshire, ** Lmprovements in means or apparatus employed in weaving. 

2656. Robert Smitu, Higher Chatham-street, Manchester, “* Improvements 
in doubling and winding machines.” 

2658. MARK WiLLIAM Cakk, Kuoll, Blackheath, Kent, ‘‘ Improvements in 
the manufacture of wooden sleepers for railways.”— Petition recorded 27th 
October, 1863. 

2660. WiLLIAM WANKLYN, Albion Mil!s. Bury, Lancashire, ‘* Improvements 
in apparatus for opening and conditioning cotcou and other fibrous sub- 
stances.” 

2:62. ABRAHAM SENIOR ConONEL, High Holborn, Londen, “ An improved 
preparation of tobacco for fumigating £ purypuses. 

2664. Steruen Procrén, Klscar, Yorkshire, * An improved instrument for 

xtracting corks from bottles.” 

2665. EDWARD OLL¥IKi. b, Adelphi Ironworks, Salford, Lancashire, ‘* Im- 
provements in self-acting mules for spinning and doubling cotton and 
other fibrous materials.” 

2666. Hbrxkt ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ An im- 
provement in clasps for portemonnaies, pocket-books, bags, and other 
like uses."—A communication from Pau! Claparede, Montpelier, Frane 

James Cavanai and Joun Cavanan, Parron- street, Paddington, 
Liverpx ‘Improvements in machinery or apparatus for making bricks 
and tiles, applicable also for washing and drying clay.’ 

2670 WintiamM NALL, Wharf-street, Leicestershire, - Improvements in orna- 
menting glass ana sheet gelatine.” 

20671. GEorGE Epmonp Donistuorre, Leeds, Yorkshire, “ Improvements in 
apparatus used when getting coal and other minerals.” 

RoBeRtT BAKER JON Limerick, * Lmyprovements in portable cooking 

»sparatus, ” 

2073. Joun KENNEDY, Whitehaven, Cumberland, “ Improvements in the 
e nstruction of ships of war and othe r vessels, al iu masting and rigging 
the same. 

2674. RiCHaARD ARCHIBALD Brooman, Fiect-strect, London, ‘ Lup rovements 
in instruments lor taking astronemical and other o serv itions.”—A com- 
munication from Charles Emanuel, Levallvis, Frauce.—Fetilions recorded 
25th Uctober, 1563 

2676. OrMrop CorrkKeN EVANS, 
machinery.” 
























London, ‘* Improvements in 





Plymouth, Devonshire, ** Iinprove- 




















Islington, Middlesex, ‘* Im- 
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Manchester, “ Improvements in digging 


| 2677. Joun Ropert Jounson, Red Lion-square, London, ‘* Improvements in 


probuble that the raising of the levels of the streets adjacent to the | 


valley, and the destruction of a considerable amount of property, | 


will induce the London, Chatham, and Dover Railway Company to 
modify their plan; and it may be a question whether the company 
will not find it desirable to make a station, as originally proposed, 
in Farringdon-street, and, therefore, in immediate contiguity to 
spacious thoroughfares, and iv direct line of communication with the 
centre of the City. When the sites opened by this improvement 
shall be covered, as undoubtedly they will be, by large shops and 
warehouses, this will be one of the busiest quarters of the City, aud 
a suitable centre for railway traflic. Every day's experience shows 
that insurmountable obstacles will be presented to any attempts 
made by railway companies to obtain adequate space for termini 
nearer the heart of the City. It is difficult, even with the best helps 


to the formation of a judgment, to forsee all changes that will wke 
place in the neighbourhood of the viaduct ; but it is certain that time 
will work out a great development of commerce in this quarter. 
The designs are now open to public inspection in the Guildhall.— 
City Press. 





the manufacture of lubricating compounds.’ 

2675. JAMES RaWLINGs, Carlton Hill, East, 
of attaching cords tu window sash 5."—Pe 
1563. 

2074. ALruonse Re EB L E Mink NorMaAnpy, Odin Lodge, Kings’-road, Clap- 
ham Park, Sarr “Improvement in the manufecture of playing cards,’ 
2 Sv. FREDERICK N&WTON GisBORNE, Adelaide- place, Londou Briuy e, Lenden, 

“An improved composition for coating ships’ bottoms.’ 

2081. JOHN Nasu, Pry nces-street, Leivester- square, London, ** An improved 
mattrass for beds.” 

2¢83. Henny Cocukans, Ormsby Ironworks, Middlesborough-on-Tees, York- 
oe “Tmpr¢ vements in suriace coudensers, also app jlicable to the 1e- 

ution or cooling ef tluid 

acs. WALTER MontTGomMEKiE N 
ments In taps, cocks, or 
Jerimie Cristen, Paris. 

2¢85. WitLIaM Gapb, jun., Nottingham, “ Improvements in machinery or 
apparatus for the manufacture ot bonnet and cap fronts, which improve- 
ments are also applicable to the production of ornamental effects to other 
trimmings for wearing apparel.” 

2687. MARTYN JOUN Roberts, Pendarren House, 
** Improvements in apparatus for oiling wool.” 

2¢88. GEORGES RossBLET, .Rue Sainte Appoline, Paris, ‘* Improvements in 


Middlesex, “ Improved means 
tilions recorded 20th October, 




















ILSON, 
Valves. 


Glasgow, Lanark, N.B., ‘* Improve- 
—A communication from Henri 








Crickhowell, Brecon, 


| 2691. ARCH iLD TURNER, 


Manchester, ‘‘A new method of preventing | 


-lane, London, ‘‘ Improvements in | 


ton, Sussex, ‘An improved brake for railway | 
| 2723. PERRY AUGUSTIN SAUTREUIL, Féca 


| 1653. 





apparatus for sustaining and raising ships or vessels, applicable also as 
life buoys.” 

2689 ARCHIBALD TURNER, Leicestershire, and WILLIAM Epwarp Newtoy, 
Chancery-lane, Loudon, ** Improvements in looms for weaving terry and 
cut pile fabrics, parts of which improvements are also applicuble to other 
kinds of looms.” 

Leicestershire, ‘‘Improvements in looms for 
Wea ing z, 

2¢92. Winu1AM VERRAN, Penryn, Cornwall, “ Improvements in machinery 
for obtaining motive power by mans of steam.’” 

2693. Hexny CLow, Bland-street, Dover-road, Surrey, 
ovens.” 

2964. GrorGu FREDERICK BusprinGe, East Malling Mills, Kent, ‘‘ Improve- 

ments in apparatus fur feeding sheets of sized or unsized paper to a dry- 

ing machine.” 

065. Joun BriguaM and Richard Bickerton, Berwick- on-Tweed, 

“ Improvements in reaping and mowing muchines.’ 

2696. Joun Henry JouNsoy, Li::culn’s-inn-fields, London, “ Improv ement 
in the manufacture of soap.”—A communication from Jan B ; 
Vapeur, and Alexis Mahot, Paris.—Petitins recorded 30th October, 1 

1£, Birmingham, ‘‘ Improvements in the manufac 

nps, and other apparatus employed in distributing ‘1g) 
Temple-street, Liverpool, *‘ improvements in bul ting 


” 


* Improvements in 





pas 









3. JOUN Gi TEY, 
wa ips and vessels 
2705. WILLIAM Por By Pristol. “ Improvements in machin ery for bre iking 


or crushing stone.”—Pelitions recorded 31st October, 1863. 

2711. WintraM ibe ARD Newton, Chaucery-lane, L aa on. * Improvements in 
clock work movements.”—A communication from Michael Ange Bosio, 
Rue St. Sébastien, Paris.— Petitions recorded 2nd November. 1863. 

2717. Katru Eaton, Stockport, Lancashire, ** lmprovements in machinery 
for ruling or marking leather.” 

2719. Joun Peter Bootu, Cork, Treland, es in beds ani bed- 
ding.” —Petition recorded 2nd Septenher, 








, France, * An improved appa- 
, or other parts of machinery 





ratus for the lubr:cation of bearings, shaft. 
subject to friction.” 

2725. Joun Tuomas, Battersea, Surrey, ‘‘Improvements in preparing ores 
and earths containing copper for smelting. 

2731. Jean AUGUSTIN BARRAL, and Louis ApoLrie Cocaery, Rue de la 
Fidéli:é, Paris, ** Certain improvements in the manufacture of manure,” 
— Petitions recorded 4th November, 1303. 


Inventiozs Protected for Six Months by the Deposit of 
Complete Specifications. 
Joseru TANGyYr, Birmingham, ** Improvements in portable hy 


< i¢ 
she: trin gand rivetting machines.”—Deposited and recorded 4th Nove 


ver, 














270s. JENIEL KERLER Hoyt, Southampton-buildings, Cha 


-lane, Londen, 
“Improvements in revolving ‘ i 


nication from 


— D-posited and 


fire-urms.”—A_ co 

Jen emity Franklin Joslyn, Stonington, Connecticut, U,. 

4 November, 1263. 

v. GKORGE HASELTINE, Southampton-buildings, Chancery-] » London, 
An improved machine for bending metallic pipes or spouts.” — A com- 

munication from Elijah Valentine, and Moses Thompson Ridout, Mil- 
waukie, Wisconsin, U.8.—Deposited and recorded 7th Noven.b.r, 1363, 


recorded Ft 
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Patents on which the Stamp Duty of £50 has been Paid. 

2791. WiLLIAM Rowertson, Manchester. and Joun Muir Iftuerineton, 
Vulean Works, Manchester.— Dated 14th November, 1860. 

3765. Forrunt TROUVE, Rue du Bouloi, Paris.— Dated 10th November. 1860, 

2781. WiLLIAM Rosekts, Millwall, Poplar.—Dated 13th November, 1860. 

2855. WitutaM Copgk, WILLIAM GreonGk Ward, and Epwarb Corr, New 
Basford, near Nottingham.—Dated 21st November, 1860. 

2789. RicHARD FursivaL. Manchester.— Dated 14th November, 1860. 

240'. Puiir Unwin, Joun Unwin, and Joun Unwin Askuam, Rockingham- 
street, Sheffield, Yorkshire.—Dated 15th November, 1860. 

2802, ALEXANDER HeEsky, Edinburgh, Mid Lothian, N.B.—Dated 1th 
November, 1860. 


Patents on which the 8tamp Duty of £100 has been Paid. 
2706. — Biuuine, Abingdon-strect, Westmiuster.—Dated 15th November, 
185 
2798. — ED Vincent Newron, Chancery-lane, London.—A communication 
—Dated 25th November, 1856. 





2743. JAMES MONTGOMERY GitBert, Manchester.—Dated 20th November, 
1856. 
Notices to Proceed. 
1625. Josian GrorGk JENNINGS, Palace-road, Lambeth, Surrey, and 


MANUEL LEOPOLD JoNES LAVATER, Bath street, Newgate-street, London, 

“Improvements in stoppers and lids or covers for bottles, and other 

vessels, als» in closing and fastening other articies."—Petition recorded 

80th June, 1863. 

HEvkY BROADHEAD, and Groree Murpocu, Portsmouth, Hants, 
“Improvements in breech-loading ordnance and gun carriages.” — Petition 
recorded Srd July, 18¢ 

1665, Jostan Gimsvn, Leicestershire, ** Improvements in shuttles forweaving 
narrow fabrics, and in mounting and fitting them to the battens.”— 
Petition recorded 4th July, 1563. 

1676. JouN McGrigor Crort, Abbey-road, St. John’s Wood, London,. 
** Improvements in propellers for propelling vessels, "Petition recomde 
fth July, 1863. 

1633. WILLIAM SquiRE Bruce, Great St. Helen’s, Bishopgate-street, London; 
“Improvements in lucifer matches, fusees, and other similar ligbts, and 
in the boxes or holders for containing the same.”—A communication 
from Thomas Jordery. Paris. 

1648. ELizezeR EDWARDS, Birmingham, “ Improvements in instruments: or 
apparatus to be used in the manufacture of ginss finger plates and other 
articles made of class, and in kilns for annealmy articles made of glass 

1637. WittiamM Evwarp Gener, Wellington-street, Strand, London, “Im- 
provements in the construction of seats, chairs, sofas, lounges, ande 
other similar articles of furniture."—A communication fiom Frangois 
Carre, Rue du Faubourg, St. Martin Paris. 

1688. WiLLIaM EpWarp Gri Gr, Wellington-street, Strand, London, “ Im- 
proved apparatus for milking.”—A communication from Louis Grasset, 
Passage ces Petites Ecuries, Paris. 

1689, SAMUFL Rostnson, Great Brunswick-strect, 
in spring hinges for spring doors.”"— 

1626. JOuN GisnoRNE, Ormand Quay, 
aud WILLIAM ‘TkU ULOCK, Essex Quay, 
loading fire-arms.”¢ 

1697. PETER AKMAND LECOMTE DE Fontaine Moreau, South-street, Fins- 
bury, London, “A new mode ef roofing houses, buildings, and other 
structures.”—A communication from Messrs. Gauriel bvisserane and 
Garnier, Paris. 

1698. THioMas PREECE, Leominster, Herefordshire, “ An improved corn and 
seed drill.” 

1703. HENRY DUNCAN Preston CUNNINGHAM, Bury, Hants. ‘* Improvements 
in working guns and in matters relating thereto.”—Petitions recorded sth 
July, 1863. 

1706. James Smitu, Barkeley House, Seaforth, 
ARTHUR Cukask, Egremont, Cheshire, 
drauiic engine for raising water and oth 
level, the fluids so raised to be used as motive I 

1714. Ropert AGate, Hornsey, London, “ Improveme ents in the e« nstruc- 
tion of sky-lights ana roof lights for railway Saeibean, conservatories, aud 
other similar structures,” 

1715, WittiaM Epwarkp Newrtoy, Ch incery-lane, London, ‘* Improvements 
in barometers or gauges for measuring the pressure of fluids.’—A com- 
munication trom Felix Richard, Rue St. Sebastien, Paris. 

1718. WitLtiAM TASKER, Waterloo lronwerks, near Andover, H nts, ‘““Im- 
provements in thrashing muchines."— Petitions recorded 9th July, 1863. 

1722. James Joun Sukpiock, Abingdon-street, Westminster, London, 
“Improvements in the construction of soil pits, and in the mode of 
emptying the same.”—A communication from Adolphe Kolb, and 
‘Théodore de Lévenhaven, Rue de Dunkerque, Paris. 

1728. WILLIAM HENDERSON, "Kensingte n, London,“ Improvements in treatin 
ores andother substances ¢ mitaining iron, in the manufacture of iron, meee § 
and alloys of iron, and of a purifying and deoxidising agent therefrom, 
also in the construction of retorts or kilus for treating the said ores and 
substances.” — Petitions recorded 10th July, 1>63. 

1737. Joun Barnes, Notsingiam, ‘A new mi achine f 
ing threads in the manufacture of lace.” 

1728. RICHARD ARCHIBALD BROOMAN, Fieet-street, Lon lon, “ Improvement 
in cartridges for breech-loading arms.”—A communication from Alfred 
Isidore Honoré Parent, Paris. - Petitions recorded ith dale y, 1863 

1741. Rozert Dovne Dwyrr, Warrington, Lancashire, ‘ Improv ements in 
the construction of vents for casks and other vessels.” 















Dublin, “ Improvements 
Petitions recorded Fth July, 1863. 
SAMUEL Tat LUCK, HIcHAKD TRULOCK, 


Dubliv, “ Improvements in breech- 














Liverpool, and SYDNEY 
description of hy- 
ab Ve their common 
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1749. RicHaRD ARCHIBALD Brooman, Fieet-streect, London, ‘* Improve- 
ments in apparatus for suspending chandeliers, gaseliers, and other 
weizhts."—A communcation from Eugene Frederic Piat and Theodore 


Auguste Baudrit, Paris. 

1750. RicHaRD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in sizing or cumming w arp and weft threads."—A communication from 
Stanislaus Vigoreua, !’aris.— Petitions recorded 13th July 1863. 

1771. WitttaM Ciark, Chancery-lane, London, * An i aproved process for 
making paper transparent and travste tring designs.”—A commun 
from Henry Loewenberg, New York, Schoonmaker, Brooklyn, U. 
Petition recorded 15th July, 186% 

1786. GrorGe Ranp, Stoneham, Hants, ‘‘ Improvements in the meaus of 


























and apparatus for boiling and cooking.”— Petitions recorded 16th July, 
863. 


1818. Ropert WeEaRk, Northwood, Stoke-upon-Trent, Staffordshire, ‘‘Im- 
provements in water closets, commores, slop-pails, and other like appara- 
tus, or utensils.”— Petition recorded 20th July, 1863. 

1820. Freperico Lupwig HAHN DancukLL, Red Lion-square, London, 
“Certain improvements in apparatus for purifying water.”— Petition re- 
corded 21st July, 1863. 

1858. Joun Boyp, Glasgow, Lanarkshire, N.B., “Improved mechanism for 
forming imitation seivages or longitudinal cords in weaving.” 

1859. FREDERICK TOLMAUSEN, Faubourg Montmartre, Paris, “ Improvement 
in the manufacture of gun barrels."—A communication from Maurice 
Mondon, St. Etienne, Loire, France. — Petitions recorded 25th July, 1863. 

1871. ALEXANDER Hector, Montrose, Forfar, ** improvements in means or 
apparatus for facilitating the catching of fish.” 

1872. ALPHONSE ANTHEMEANTOINE Baron psRostatne@, Boulevart St. Martin. 
Paris, ““ An improved method of manufacturing iron and steel with cast 
iron taken in a subdivided state.”— Petitions recorded 28th July, 1863. 

1924. Eveenk ALPnonses CoTeLie, Boulevart St. Martin, Paris, ** A new 
method of manufacturing gas alcohol by means of diluted acids acting 
indefinitely without re-concentration.”—Petitwon recorded 4th August, 
1863. 

1981. JAcoB GEONEGAN WILLANS, Westbourne--grove-terrace, London, *‘ Im- 
provements in the manufacture of iron.”"—Petition recorded 23th August, 
1863. 


2022. Grorce Davirs, Serle-street, Lincoln’s-inn-fields, London, ‘‘ Im- 
provements in furnaces for heating, flattening, and annealing giass.”—A 
communication from Andrew Kesler Hay, Winslow, New Jersey, U.S. 

2031. ALFRED Vincent Newron, Chance'y-lane, Londo». ‘ Improved 
apparatus for printing.”"—A communication from Benjamin Livermore, 
Hartland, Vermont, U.S8.—Petition recorded 1ith August, 1863. 

2077. Ropert Tuompsox, New Carlton, Kent, ** Improvements in machinery 
for planing curved, curvilinear, irregular, and other forms, in iron, steel, 
and other metals.”—/etition recorded 21st August, 1863. 

2163. ELizapeTH CoLLier, High-street, Leicestershire, ‘*‘ Improvements in 
crinoline fastenings.” — Petition recorded 2nd September, 1863. 

2319. EpMuND Fran¢ots Ratrier, Boulevart Sebastopool, Paris, ‘‘ Improve- 
ments in crinolines,”—Petition recorded 21st Septembzr, 1863. 

2442. Epwin WuiTenoUsE, Wolverhampton, Staffordshire, ‘‘ Certain im- 
provements in the manufacture of wrought iron shackles.”—Petition 
recorded 6th October, 1863. 

2448. EDwakp Jones, Gorton, Manchester, ‘‘ Improvements in apparatus 
used for pumping water out of mines and other places,”— Petition recorded 
7th Ociober, 1363. 

2522. ,HENRI ADKIEN BoNNEVILLE, Rue du Mont Thabor, Paris, ‘‘ An im- 
proved apparatus tor cleaning ships’ hulls."—A communication from 
Frangois Capponi, Constantinople, Turkey.— Petition recorded 14th October, 

863. 











2577. THOMAS ResTELL, Water-lane, Tower-street, London, ** An improved 
construction of walking-stick umbrella.”— Petition recorded 20th October, 
1su3. 

2592. GeorGE CuTLER jun., Wenlock-road, City-road, London, ‘‘ Improve- 
ments in boilers and apparatus used for the generation of steam.”—Peti- 
ton recorded 22nd October, 1863. 

2640. SAMUKL JAMES HEALEY, Manchester, “Improvements in water gauges 
applicable to steam boilers and other purposes.”—J’etition recorded 26th 
October, 1863. 

2655. Patrick Benionus O'NEILL, Warwick-street, Regent-street, London, 
**An improved salinometer, which is applicable as_a hydrometer, and for 
other similar analogous purposes."—Petition recorded 27th October, 1862. 

2674. RicuaRD ARCHIBALD BROOMAN, Fleet-street, London, “* Improvements 
in in-truments for taking astronowical and other observations.”—A com- 
munication from Charles Emanuel, Levallois, France.—Petition recorded 
28th October, 1-63. 

2683. Henxy CocuRaNng, Ormsby Ironworks, Middlesborough-on-Tees, York- 
shire, ** Improvements in surface condensers, also applicable to the 
refrigeration or cooling of fluids.”— Petition recorded 30th October, 1865 

2723. Joseru TaNeyeE, Birmingham, *‘ Improvemeuts in portable hydraulic 
shearing aud rivetting machines.”—Petition recorded 4th November, 1863. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars im 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 


published during the Week ending 

November, 1863. 

660, 4d.; 670, 8d.; 680, 10d. ;695, 10d.; 696, 4d. ; 698, 4d. ; 700, 4d. 
701,44. ; 703 10d. ; 704, 4d; 705, 4d. ; 707, 4d. ; 708, 4; 710, 4d.; 711, 4d. 
712, 6d. ; 714, 4d.; 716, 4d.; 719, 4d.; 720) 4d.; 723, 8d.; 724, 8d. 
725, 4d. 729, 1s. 8d.; 730, 10d.; 731, 4d.; 733, 4d.; 735, 4d. ; 736, 8d. 
788, 2s. 6d.; 741, 10d. ; 742, 6d. 


List of Specifications 
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—*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Bennet Woodcroft, Great Seal Pavent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘Tue ENGINEER, at the ojice of her Maiesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


916. J. Lockwoop, Batley, ‘‘ Steam boiler and other furnaces.”—Dated 11th 
April, 1863. 

This invention consists in having the bridge formed hollow, with a 
grating towards the fire bed, ani open to the ash pit, and a swing door 
placed-behind the grating, capable of being operated by a rod from the 
front of the furnace, by which it may be closed against the openings of the 





grating, or removed therefrom, as required’, to admit atmospheric air, _ 


whereby smoke will be consumed. 


042. J. Smitu, Bdward-street, Wentworth-road, Bow-road East, “* Furnaces 
and boilers.” - Dated 14th April, 1263. 

In constructing a furnace accordiug to this invention the patentee makes 
each alternate fire bar movable, and forms these inner bars, at their inner 
or back ends, with a curved notch, which rests upon a fixed bearing bar, 
and their outer ends with rack teeth situated in an angular direction, and 
resting upon and taking into corresponding teeth or segments, formed 
with, or fixed upon a bearing bar capable .f partial revolution. This 
bearing bar may either be moved or turned at intervals by hand or other- 
wise, by means of steam or other power; and when turned or moved as 
required will, by means of the toothed segments or pinions referred to, 
draw forward the racks or bars, and, by so doing, will (owing to the in- 
clined position of the rack) cause the front ends of the bars to mount or be 
raised, while, at the same time, the curved notches at the back, by passing 
over the fixed bearing bar, will, in like manner, raise the inner or back 
ends of the bars, thus breaking up any clinker that may be formed upon or 
between the bars. Bars formed as described are applicable to furnaces for 
various purposes. The Second part of the invention is applicable to loco- 
motive aud other similar types of boiler, and consists in dividing the 
furnace, or fire box part thereof, horizontally into two portions, by meansofa 
water space, situate above the tire grate, a little below the level of the lowes 
row of tubes passing through the body of the boiler. The Third part of the 
invention is an improvement in the fusible plug made use of to prevent 
danger or injury to boilers by deficiency of water. It consists in forming 
the body of the plug (which has usually been made in one piece sc'ewed 
direct into the crown of the boiler furnace) in two parts, so that the one 
part containing the plug may, at any time, be removed without disturbing 
the part which is screwed into the boiler. Lastly, lhe forms that part of the 
plug which is intended to be blown out by the fusion of the soft holding 
metal, and the hole in which it is placed, in such manner as to present a 
xreatiy increased resistance to the blowing out of the plug by pressure alone 
He effects this either by cutting grooves or screw threais in the hole, and 
Similar grooves or threads in or upon the blow-out piece aud running the 
fu-ible metal between, so that the whole depth of the fusible metal must be 
sheared, for pressure alone to have the effect referred to. 


944. E. P. Corqgunoun and J. P. Ferris, Laurence Pountnev-hill, London 
* Fire bars for the furnaces of steam Loilers and fire grales.”— Dated 15th 
Apri, 1803. 

These fire bars are supported near their centre on two bearing bars 
partially revolving on their axes, The fire bars on their upper surface are 
considerably curved, to give strength at the point most required. On the 
under side there is cast on the bars a pin or tongue, fitted in holes formed 
on the bearing bars, which serve to keep the fire bars in position, and form 
the draught or air spaces. One half the required number of fire bars 
necessary to form one tier or range in a furnace are carried by one bearing 
bar, and the remaining half by the other placed in juxta-position. The fire 
bars are so packed in the bearing that a space sufficient for a fire bar 
is left between each, so that, when the two bearing bars, with their allotted 
number of fire bars are arranged in their proper position, the fire bars car- 
ried by each bearing bar dovetail into each other, and form the furnace, 
with the necessary width of air space between each fire bar. Cast on the 
side of each bearing bar are teeth, sv that, when one bearing bar supporting 
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one half of one range of bars is moved, the bearing bar in juxtaposition, 
and supporting the other half of the same range of bars, moves in an 
opposite direction, causing an extensive lift or upward motion to be given 
to all the fire bars; but, while the ends of one half of the number of the 
fire bars are being raised, the ends of the other half are descending by the 
side of the uplifted section.—Not proceeded with. 
957. C. Tsrrert, Bristol, ** Preventing incrustation in steam boilers." —Dated 
16th April, 1863. 
This invention relates to a composition for preventing incrustation in 
steam boilers, aud consists in a combination of terra japonica (Gambier) or 
Mimosa japonica divi divi, cutch (catechu), and m)rabolams. ‘lhe propor- 
tions in which these substances are combived in making a composition may 
be greatly varied ; they are mixed together and boiled with water till the 
mixture is evaporated, and reduced to the consistency of thick paste. The 
boiled mixture, while it is sufficiently fluid, should be strained through a 
sieve. When the water used in a steam boiler is only moderately hard, the 
patentee has found that a composition consisting of equal parts by weight 
of the four substances is very suitable for the purpose, and he introduces 
into asteam boiler, after the water has been supplied thereto, a quantity of 
the composition equal to about half . pound (dry weight) for each nominal 
horse-power of the engine worked by the steam boier, which will last for 
about a month in preventing incrustation. If, however, incrustation still 
forms in the boiler, he increases the quantity of the composition, For marine 
engine boilers he has found it desirable to increase the quantity of cutch 
catechu in the composition, and he has, in some cases, found it desirable to 
employ as much as 82 Ib. by weight of this materlal to 10 lb. of each of the 
other three substances, 








Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, fC. 

918. W. SamueL, Liverpool, ** Railway carriages.” — Datel 11th April, 1863. 
This invention consists, Firstly, in constructing carriages with a larger 

number of transverse partitions therein than there are in those at present 

in use, and between such partitions placing across the carziages one row of 
seats only, so that passengers shall not sit opposite to each other, and there 
shall not be danger from one person being thrown against another at the 
instant of collision, Secondly, in placing round railway carriages, of what- 
ever construction, at or about the height of a man’s shoulder when he is 
sitting on the seats of such carriages, and for a shor: distance botn above 
and below such height, air cushions made of india-rubber, or other flexible 
material, assisted by metal or other springs, or by paddiog or stuffing of 





' any kind.—Not proceeded with. 


926. A. RoLre, Amwell-street, Pentonville, * Propelling carriages.” —Dated 
13th April, 1863. 

In carrying out this invention the inventor arranges on a carriage, suit- 
ably constructed for the purpose, a wheel or wheels of proper size, which is 
or are mounted on frictionless bearings, and actuated (by preference) by 
men working the handles or cranks attached to the said wheel or wheels, 
though steam or air engines, or other means, may be employed for this 
purpose. These fly-whecls are connected by means of endless bands or 
straps with a series of one or more wheels, suitably mounted on the framing 
carrying the fly-wheel or wheels, and are finally connected (by means of 
fast and loose pulleys oa the axle) with the wheels running on the road, 
and to which the power is thereby imparted. In working the apparatus, 
when the time arrives for stopping the tran or carriages, the strap con- 
nected with the driving wheel is shifted on to a loose puliey from the pulley 
which actuates these wiee.s, and when there, instead of the men or other 
power working the levers stopping the fly-wheel, they continue it at work, 
and the power so obtained is accumulated by the fly-wheel until required 
when starting the train, when, on the strap being shifted to the fast pulley, 
the carriage will be at once propelled forwards. When it is required to 
stop the carriage, brakes are applied in the ordinary manner, or they may 
be so adapted as to cause the power wasted in the act of ** braking ” to be 
transmitted by suitable gearing to the fly-wheel or wheels, When required 
to reverse the carriage, the fly-wheel may be stopped, and the fly-wheels 
reversed by working them backwards; or the wheels may be continued in 
the same direction, and the motion may be reversed by having crossed straps 
working on fast and loose pulleys, so that the pulleys work d fferent ways on 
the straps being shifted, as is well understood.—Not proceeded with. 


946. W. CLarK, Chancery-lane, London, ‘* Apparatus for the transport of 
goods.” A communication.—Dated 15th April, 163. 

This apparatus consists of a carriage or piatform, which may be con- 
structed of iron, and is furnished at the upper part with small rollers 
running on rails, which extend in all directions throughout the storehouses, 
and wherever the merchandise is to be conveyed to, especially along quays. 
These rails are made portable, and possess the advantage of ouly occupying 
the way for a few minutes until the loading is completed, wien they are at 
once removed without trouble or expense. These rails consist of a kind of 
ladder, the cross bars of which are furnished with iron hooks, to prevent 
the si ies from opening, and so keep the railsat an invariable width apart.— 
Not proceeded with. 

955. J. L. McLay, Liverpool, ‘‘ Improvements applicable to mariners’ com- 
passes."— Duted 1th April, 1863. 

The object of this invention is to render the mariners’ compass indepen- 
dent of local attraction generally when placed on board of an iron ship, or 
in any other situation where the ordinary compass would be acted on Ly 
local influences, aud consists in surr ling the with a ring or 
zone of brass, or other suitable material, to which is attached a number of 
curved magnets, placed at equal distances from each other, with their poles 
pointing outwards. These magnets may be placed either in a vertical or 
horizontal position, but it is preferred in most cases to place them verti- 
cally. And in some cases it is preferred to connect the magnets by a wire 
or conductor, and it my be found desirable to exhaust the air from the 
compass bowl, The needle is placed so as to be in the plane of the centre 
of the length or breadth of the curved magnets which move with the com- 
pass bowl.—Not proceeded with. 

958. S. MouTon, Bradford, ** Lessening the recoil of cannon.” —Da'ed 16th 
April, 1863. 

Ouxe part of this invention consists in the application of a brake to the 
wheels or axle of the gun carriage. The particular construction of brake 
which the inventor prefers to emplov for this purpose, although he does 
not confine himself thereto, consists of a central shaft passing through the 
cheeks of the gun carriage, to which is attached a lever acting upon two 
clamps (or other form of friction surface), which clutch a drum or roiler fixed 
to each axle of the carriage wheel, the pressure of the clamps being tempered 
by the action of india-rubber or other suitable draw springs. Another part 
of the invention consists in attaching an elastic ring or rings of india-rubber 
within an iron or other metal ring, by preference of oblong form fixed to 
each end of the hawser of a ship’s gun at the parts where such hawser is 
fastened to the ship's side or deck, and to the side of the gun cafriage.—Not 
proceeded with. 












Cxiass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, jc. 


913. H. W. Ripvtey, Cheltenham, ‘* Machinery for preparing and printing 
wool, &e."—A communication. - Dated 10th April, 1863. 

This invention consists in combining a gill box or gill mechanism with 
priating mactunery, in order that an even sliver or web may be produced, 
and then printed by the combined machinery, It has before been proposed 
to print slivers and webs of wool or other fibre with parallel transverse 
lines or devices, and then, after printing, to subject the printed fabrics to a 
proce-s of drawing before spinning, so as to cause the printed fibres to slide 
amongst themselves, and thus to extend or shade off the printed lines or 
devices. The present.inventior. consists in combining the gill machinery 
used in preparing or producing an even web or sliver of wool or other fibres 
with a printing machine, so that the sheet or web of fibres may at once pass 
from the preparing gill machinery into and be acted on by the roller print- 
ing machine, without requiring it to be made into rolls, or be handled and 
conveyed between one machine and the other. 


919. J. Farrar, Hulisar, “ Apparatus for tiristing ard doubling yarns.”— 
Dated 11th April, 1863. 

This invention relates to machinery having rotary spindles, and the im- 
provements consist, First, in having bushes to the spindle rails or copping 
rails, which project upward sufficient to pass through the bobbins which are 
placed thereon. The spindles .ass through these bushes, and are thereby 
held steady. Secondly, the improvements consist in having a ring fixed on 
the arms of each flyer, to prevent expa sion thereof when run at high 
speeds. The ‘ tweezles” may be fixed ia this ring, or be formed on the 
arms as at present.-—Vot pr.ceeded with. 

945. T. Gray, Lower Mitcham, Surrey, “ Preparing flax, hemp, and other 
fbres."-— Dated \ith April, 18653. 

This invention consists in a method or process of treatment whereby the 
fibres are so prepared and bleached that they acquire a brilliant justre, 
besides becoming separated, and thus fitted for spinning and for other 
purposes. The flax, hemp, or other vegetable fibre is laid or boiled in soda 
ash liquor, or other alkali, for three or four hours ; the material is then 
rinsed, and dipped in sulphuric acid water, and, after being slightly drained, 
is placed in bleaching liquor for about an hour, then rinsed and drained, 
and afterwards dipped or placed in weak acid water for a few minutes; it 
is then taken out and slightly drained, so as to leave it still impregnated 
with the acid ; it is then dipped or laid in soap suds, made from soap in 
which fat and oil form the chief ingredients. After being rinsed in cold 





water it is hung up to be dried, and is then fit for use, 
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922. A. F. Macture, Glasgow, ** Looms for wearing figured fabrics.”—Dated 
Lith Aprul 1863. 
This invention relates to the arrangement and construction of certain 
parts of mechanical details of looms, so as to obtain, by means of a positive 
movement, a great variety of patterns in the fabrics produced, Under one 
moditication or system of arrangement for actuating the heddiles in the re- 
quired sequentiai order, two levers are centred upon a stad car: ied in the 
loom frami g. Tiuese levers ex'end towards te front of the loom, and are 
slotted at the central parts, so as to admit of the driving shaft passing 
through them, and of their reciprocatory movement in a vertical direction 
The levers are actuated by two cams on the driving shaft, which act on 
pulleys fitted to the levers, and cause them to rise and fall alternately. 
The front ends of the levers are connected by vertical links to two kuife- 
edged lifting bars which are arranged beneath. These lifters traverse up 
and down in guides, which are formed in a pair of standards fixed to the 
floor, and extending paratlel with the loom framing. On the wiper shaft 
of the loom is fitted a cam, which gives a slight vertical movement to a rod, 
T-shaped at its upper extremity, and carrying therein a series of pins which 
extend through the T piece on both sides, The movement of this rod up 
and down brings the row of pins alternately opposite two rows of holes 
formed in a small rotatory barrel, similar to the barrel of a Jacquard 
machine. This barrel moves in univon with the shedding action of the loom, 
and carries with it an endless chain of qirds, perforated to produce the 
required pattern. Each pin in the T-shaped rod is opposite one of the long 
vertical rods, which are connected to the heddle levers. These rods are kept 
in one direction by means of helical springs, so long as the pins in the T- 
shaped rod enter the holes formed in the endless chain of cards; but when 
the solid card intervenes, the opposite end of the T-shaped rod pushes the 
eomtiguous red back, and this brings one of the hooks which are formed on 
the rod under the edge of one or o:her of the lifters, In this way, by the 
proper arrangement of the cards, the heddles may be actuated in any 
required sequence, so as to produce a great variety of weaving effects. In 
connection with these mechanical arrangements is one for causing the 
shuttles to be operated in any desired order, for the purpose of varying the 
colours of the figures or other ornamental effect. 





930. R. Newron, Leeds, * Machinery for septrating and straightening the 
Jibres of silk waste and other sbrous substances."—Dated 13th April, 
1863. 

This invention consists in mounting in a movable rotating frame two or 
more cylinders armed with teeth or combs, wuich are filled with the fibrous 
material from the feeding-in apparatus in the usuil manner. On the axle 
of each of the comb cylinders is mounted a toothed wheel, which, when the 
cylinder ts brought into a position to be filled, is put in gear with driving 
gear attached to the same. Upon the machine being set in motion, aud the 
fibres fed in, the comb cylinder is made tw rotate, and gradually fill the 
combs with fibres. When filled the cylinder must be removed, and a fresh 
cylinder putin its place. ‘To effect this the rotating frame in which the 
comb cylinders are mounted is drawn back a short distance, and thea made 
to rotate on its axis, so as to bring away the filled cylinder and put in its 
place an empty one. The rotating frame is then pushed back, so as to 
bring the toothed wheel on the axle of the empty cylinder into gear with 
the driving wheels of the machine. The rotating frame is kept steady by 
causing a projecting pin thereon to take into a corresponding socket on 
some convenient part of the stationary framing. 


932, T. MALLINSON and P. Wittiams, Manchester, “ Machinery for opening, 
cleanwg, cording, and grinding or sh rpestng card used in preparing 
cotton and other silbrous material.”—Dated 18th April, 1863, 

The object of tuis invention applies to machines for opening and cleammng 
cotton aud other fibrous materials, also to carding engines, and consists in 
the use in such machines of a fluted feeding roller, having its flutes formed 
into the shape of ratchet teeth, the inclination of the flutes being in a 
direction opposite to that of the motion of the ** beaters" or the teeth of 
the cylinder or “ openers” or blowers, or the licker-in or cylinder of 
carding engines, at the time when such beaters or teeth are passing the 
feeding roller, A roller with pointed teeth or an ordinary fluted roller is 
used in combination with the ratchet fluted feeding roller. The Second 
part of the invention is also applicable both to “ openers” or blowers, and 
to carding engines, and consists in the use of a series of bars, which are 
curved to correspond to the convex surface or cylinder circumscribed by the 
beaters or the points of the teeth of the cylinder, or of the licker-in, which 
takes the fibrous material from the feed rollers, These bars are arranged 
together with spaces between them to form a grid, and the concave edges of 
the bars are serrated, and the whole grid is arranged so that a reciprocating 
motion can be imparted to it 1n a direction parallel to the axis of the beater, 
toothed eylinder, or licker-in, The Third part of the invention relates to 
carding engines, and consists in arranging a partition or cover between the 
ends of the card rollers, clearers, cr cylinders, and the ** bends” or sides 
of the engine, to protect the dvarings of the card rollers or clearers from 
“tly” driven out by the current of air produced by the card cylinder ; 
the-e partitions or covers are adjustable to the axis of the roilers and 
clearers, as their position is changed in adjus'ing them to the wear of the 
cards. The Fourth part of the invention relates to the doffing motion of 
carding engines, and consists in the following arrangement aud combination 
of mechanism: On the end of the oscillating shaft carrying a peculiarly 
curved doffer comb, an arm is secured, having a slot in it the lengthway of 
the arm, in Which siotan adjustable stud or pin ix secured, which fits so as 
to slide freely in another slot lengthway in one end of a lever placed imme- 
diately in front of the arm ; the fuicrum of the lever is upon a stud secured 
in the framing, and at the other end of the lever another slot is tormed in 
which a cravk piu or eccentric works, Which is attached to a pulley carried 
in suitable bearing, which pulley is driven by a band from any convenient 
part cf the engine. By this means the lever has oscillations imparted to it 
which are transmittet by means of the stud to the arm of the o-cillating 
shaft. The stud is adjustable, so that the length of the oscillations of the 
comb shaft can be varied when required, 


933. J. Nasmiru and 8. Titornton, Manchester, “ Machiaery for carding 
cotton, &c."—Dated 16th Apri, 1863. 

The object of this invention is to strip the fleece of fibres from the doffer 
of the carding engine, and the nature of the invention consists in certain 
improved modes of working the stripping comb, so that the teeth of the 
comb shall clear the doffer at the up stroke, In performing the invention 
the inventors make nse of a com of the ordinary construction fixed to arms 
projecting from a tube, or partial tube, to which twoor more straps or bands 
are attached, parts of which are provided with adjusting screws and nuts, 
and the others with springs ; these straps or bands form the fulcrum, and 
limit the range of the comb, which is worked by eccentrics or cams on a 
cross shiaft,—Not procecded with, 




















Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
911. J. WiautMan and C. Desina, Chard, Somerset, “ Horses rakes."—Dated 
20th April, 1863. 

This invention consi-ts in making the lines of such rakes of tabular or 
hotiow form, whereby the rake is rendered much lighter nm draught; it is 
also easier to lift when working.—Not proceeded with. 

923. C. A. Couuins, Trowbridge, Wiltshire, “ Loading carts and wagons with 
hay, straw, &c."—Dated ith April, 1863, 

This invention consists in an apparatus or machine on wheels, which is 
attached to the buck of a cart, anc is set in motion by being drawn after the 
cart. Such machine includes a combination of two endless bands; each of 
such endless bands work oa pairs of horizontal roilers or wheels connected 
by an axis, the hindermost band beiug carried in a direction opposite to 
that of the cart wheels, while the foremost band works in the same diree- 
tion as that of the cart wheels. Each band is carried within a short 
distance of the ground, the hindermost band being the nearer to the 
ground, and as the incline is drawn after the cart, such hindermost band 
being caused to move in a direction contrary to that of the cart, collects 
the hay upon the ground over which such band passes, and brings the hay 
into contact with the foremost band, and the hay is thereupon elevated and 
carried on to the cart. 

927. R Leeoxtr and R. Girtus, Mildenhall, Suffolk, “ Apparatus for 
cutting chaff, de.”—Dated 13th April, 1863. 

The First part of this invention consists in the adaptation of movable 
knives in place ef fixed ones for the purpose of producing a drawing cut 
throughout the stroke or passage of the knives. The Second part of the 
invention relates to the construction of the pressure plate, which the paten- 
tees term a “ duplex ” pressure plate, one portion of it moving vertically in 
theordinary way, but the other portion having a circular motion corre- 
sponding with the eircumference of the top feeding rolier, to which it 
closely fits, in order that the space between the vertical portion of the 
pressure plate ani the said roller shall always be completely filled up, so as 
to prevent any choking of the material to be cut, The Third part of the 
invention relates to the mode of constructing the feed roliers. Instead of 
these rollers being notched or grooved longitudinally, they Lave deep ribs 
cast on them in the direction of their circumferences The ribs traverse the 
circumference of the said rollers, not at right angles to their axes, but 
more or less inclined thereto, the inclination of the ribs of the top rolier 
beiug one way, and those of the bottom roller the other way This 
diffrence of direction of the ribs on the rollers has the effect of straighten- 
ing out the separate straws or fibres of the material to be cut, when lying 
crosswise, sending them through the mouth of the machiue at right angles 
to the plane in which the knives revolve. 

929, R. Reeves, Bratton, Wiltshire, ‘‘ Liquid manure drills."—Dated 13th 
Apri, 186 

According to this invention, in place of employing a number of separate 

cups or dippers attache! to a wheel, the patentee casts the cups or dippers 











ju one piece with the wheel, By this means the cups or dippers cannot 














304 


THE ENGINEER. 





Nov. 20, 1863. 








possibly get out of their proper position as they now sometimes do, and in 
addition the wheel together with the cups or dippers cau be made at a less 
cost than heretofroe, 


860. W. E. Gener, Wellington-street, Strand, London, “ Apparatus for 
bolting flour.”—A communication.—Dated 4th April, 1863. 

This apparatus is composed of the ordinary bolter, covered with its cloth, 
with the addition of a wire gauze cylinder within it. On leaving the mill 
the undressed flour is received in the cylinder or inner bolter, which per- 
mits the flour to pass through its meshes, but retains both the fine and the 
coarse bran when they arrive, stripped of flour, at the opposite extremity of 
the cylinder. The flour which arrives alone in the secoud bolter is then 
bolted more regularly, and deposits a large quantity in the compartmen 
reserved for the first.—Not proceeded with. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, gc. 
935. G. T. Smitn, Bast Retford, Nottingham, “ Metallic window shutters.”"— 
Dated 14th April, 1863. 
This invention cannet be described without reference to the drawings. 
943. A. MarrRiorr, Higham Ferrers, Northampton, ** Improvements in boilers 
Sor heating buildings, and in regulators for the same.’~— Dated 15k April, 
18 


In carrying out this invention the patentee constructs the boiler with an 
annular water space at the top and bottom, these two water spaces being 
connected together by vertical tubes. The flow pipe is connected to the 
upper avnular water space, and the return pipe to the lower annular water 
space. The grate is placed in the interior of the lower annular watcr space, 
and is mounted on pivots capable of being tilted by means of a lever out- 
side, so as to empty the contents into the ash pan, Above the upper annular 
water space is an annular smoke box, one side of which is connected to 
the chimney or flue, and the opposite side to the central fire space, so 
that the heat and smoke are compelled to pass round the upper annular 
water space, instead of passing directly tothe chimney or fiue. The ash 
pan is enclosed, air being admitted or shut off by means of a damper, which 
is opened or closed by a regulator constructed as follows :—In connection 
with the flow pipe close to its junction with the upper annular water space 
is placed a bulb or hollow sphere of cast iron or other metal, and inside 
this hollow sphere is placed another hollow sphere ot smaller diameter, so 
that as the hot water passes along the pipe, it circulates freely round the 
inner sphere, and communicates its heat thereto. The lower side of the 
inner + phere is connected by a metallic pipe to an elastic tube closed at the 
bottom and attached to the damper by a screwed rod and swivel, Vhe 
upper part of the inner sphere is also furnished with a pipe, which passes 
upwards through the outer sphere, where it is closed by a screw cap. 
Mercury is poured into the inner tube through the last mentioned pipe, 
filling the sphere and elastic tubes, and the cap is replaced, It will now be 
evident that, as the temperature of the water increases, it will cause the 
mercury to expand, and lengthen the elastic tube, and thus cause the rod 
to close the damper; and as the water cools the mercury contracts, and 
allows the elastic tube to open the damper and admit air to the fire. 























Cass 6.—FIRE-ARMS. 
Inciuding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of Wur or for Defence, Gun Carriages, §c. 
914. H. Caupweit, Shillingford, “ Vessels of war."—Dated Wth April 






This 


949. W. Spence, Chancery-lane, London, * Munufucture of gunpowder."—A 
communication, — Dated 15th April, 1863, 

The tirst kind of powder made according to this invention, and which is 
suitable for ordnance, is composed of the following ingredients, in or about 
the following proportions, and the process is as follows :—'The patentee puts 
into acookingor other similar vessel thirty-eight parts in weight of water, and 
two parts in weight of finely pulverised charcoal, which are to be thoroughly 
boiled together ; he then adds twenty-parts in weight of chlorate of 
potash, and six parts in weight of a mixture (hereinsfter referred to as 
mixture A) and stirs it until the whole is thoroughly mixed. By this 
addition the boiling will be interrupted, and, therefore, the whole mixture 
must be brought again into a boiling state. After this there is added seven 
parts in weight of fine well sifted and thoroughly dried saw dust or pulverised 
bark, and the boiling is continued until the wood 1s thoroughly saturated, 
and becomes part of the mixture, The mixture A above referred to consists of 
two parts in weight of finely pulverised coal and from three to four parts of 
bicarbonate of soda, or nitrate of lead or saltpetre, or their chemical equiva- 
tents. The requisite evaporation or drying of the mixture may be effected 
by means of open pans to which steam is applied, and the granulat ng pro- 
ess 18 the same as usual, 

954. J. B. Watts, Birmingham, * Steel svrord hilts."—Dated 16th April, 
1863. 

This invention consists in forming the “ oval centre” for steel sword 
hilts of a separate piece, and of any suitable metal, at the same time remov- 
ing that portion of (he metal of the hilt where the oval centre requires to be 
situated, and then fixing the separate piece of metal in such piace in the 
sword hilt, either by soldering, rivetting, or by any other suitable means, 
— Not proceeded with, 


ivention cannot be described without reference to the drawings. 

















sIIDNITIIDIE > 
Ciass 7.—FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, Sc. 

961. R. A, Brooman, Fleet-street, London, ** Laps tor burning light and 
heavy mineral and vegetable oils.” —A communwation.—Dated liihk April, 
1863, 

One part of this invention is carried out as follows :—In lamps with a side 
supply cistern, the inventor uses a wick carrier tube, and surrounds it by a 
concentric tube, space being left between the two for holding the wick, and 
a supply to the same; a piate or ring With an air passage through the 
centre closes the bottom of both tubes, He prefers to u-e a button to 
spread the flame ; this button is carried on a rod worked by a pinion or 
projecting spindle, while avother spindle is fitted for raising and lowering 
the wick ; a deflecting cone, the edges of which are turned up to hold the 


chimney or chimney and globe, slides up and down the outer tube; the. 


top of the cone should be set on a level with the topof the burner, An 
inclined tube forms a communication between the aunular chamber formed 
between the wick holder tube and that which surrounds it and the bottom 
of the supply cistern, The level of the supply in the cistern should be ina 
line with the top of the burner, a little telow it, according to the density of 
the coil, and the bottom thereof should be on a level with the inclined con- 
ducting tube. To maintain the level in the supply cistern, it is formed 

with an inner box or case which holds the vil, which flows out through a 

thimble on the bottom thereof, closed by a movable valve ; this valve opens 

as soon as the box 1s placed in the outer case, As the level lowers, so the 
oil flows out from the inner box, ‘Ihe thimble is hollowed in front to the 
exact height to which the oil is to rise to the burner, so that when the oil 

becomes consumed at the burner, the air entering the inner box allows a 

suffivcent quantity of oil to run out and rise to the level of the burner, 

He places a bridge above the entrance into the inclined conducting pipe to 

prevent the oil bubbling up at the burner. 

Cxiass 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, P'veparation and T’reservration of food, 
Brewing, Lanning, Bleaching, Dyeing, Calico-Printing, Smeling, 
Glass, Pottery, Cements, Paint, Paper, Manures, Xe. 


for the 





010. R. Smitu, Crompton-road, Islington, London, * Medicated oil 
preservation of metal, wood, or stone,”"—Dated 10th April, Ls6: 
This invention consists of an improved compound to be used either : 
or in combination with any description of paint for the preservation of 
or wooden ships, buildings, or articles made of metal, wood, or stone, ani 
is also applicable for the renovating of oi! paintings and paint work, and is 
composed of the following ingrelients:—The patentee takes, say, one 
yallon of any description of oll, and « like quantity of water, to which he 
adds about two pounds of saltpetre, salt, or soda, either mixed or separate 
li the compound is intended for the preservation of stone he adds about 
two pounds of soluble sulphur. 
928. J. Lark, Bankside, London, “ Manufacture of artiicial fuel and ce- 
went.” Dated th Apral, 1903. 

In order to prouuce artificial fuel the inventor takes limestones, chalk, 
cement stones, gypsum, slate, or other stone, which becomes porous 
when caleined, or clay may be employed ; and having calcined the same he 
boils or mixes the material, which should then be in lumps of suitabie siz- 
for fuel, with gas tar, pitch, bitumen, or bituminous matter. In this 
manner the lumps are thoroughly saturated with the material, which is 
kept liquid by sufficient heat. He also sometimes employs a small quan- 
tity of paraffin, naphtha, rsinous and fatty and oily matters, to imerease 
the flammability of the fuel. Attcr fuel thus prepared is burnt, the 
residue, when ground, makes a good cement suitable to Roman cement.— 
Not proceeded with, 

956. T. Baees, Carbridge-terrace, London, and W. Sinpsox, Tovill Upper 
Mill Puryying and treativg coal gas, sulphuretied hydrogen, 
and other gases containing sulphureties hydrogen."—Dated 16th April, 




















1863. 
Tho main objects of this invention are twofold, First, the depriving of 











coal gas of elements which render it injurious to the animal and vegetable 
kingdom ; and, Secondly, the manufacture of useful products from or 
with the elements of which coal gas has been deprived. The patentees cause 
the coal gas to come into contact with metallic compounds by blowing, 
or otherwise, whereby the injurious adulterative matters are separated by 
decomposition or appropriation. The metallic compounds employed are 
mainly metallic oxides and salts, whether veutral salts, super salts, or sub salts 
having a strong affinity or attraction for sulphur, carbonic acid, and other 
impurities, and which are themselves susceptible of renovation or recovery. 
The oxides and salts of copper, lead, magnesia, and other bases may be 
used for these purposes. 


Cass 9.—ELECTRICITY.—None. 
Crass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
791. N. R. Hatt, Rosherville, Northflect, Kent, “* Weighing apparatus.”— 
Dated 26th March, 1863. 

This invention is based on the principle of the common steelyard, inas- 
much as the article to be weighed is suspended at tie short arm of the 
lever, but differs otherwise, for, instead of ascertaining the weight of an 
article by shifting or sliding a given weight upon the long arm until it is 
perfectly horizontal, the patentee allows the weighing apparatus to come to 
rest in any position, according as the weizht of the article may draw it 
more or less from the horizontal line, and he then discovers the weight of 
the article sought by means of a hand which points to various figures repre- 
senting weights, which said tigures are marked upon a circle. ‘This circle is 
at the extremity of one end of the weighing apparatus, and at the centre of 
this circle or dia) the hand moves or piays freely upon a stationary pin, and 
the hand, having a heavy tail end, it will always maintain a perpendicular 
position when in u-e, and will, therefore, be directed to that number which 
is brought to a vertical position with the centre of the circle or dial. At 
the proper end for attaching the article to be weighed there is a suitable 
clip with hooks—or any convenient contrivance may be used—for attaching 
the article to be weighed; and when this weighing apparatus is hung or 
held up for use, with the article properly suspended, the circle or dial witl 
rise more or less, and one of the numbers marked upon it will be brought 
to a vertical position, to which said number the hand will be directed, and 
thereby indicate the weight of the article. 

792. W. Jounson, Warwick-square, London, “ Pocket-books, purses, wallets, 
ee." — lated 26th Murch, 1863, 

This invention consists in constructing pocket-books, purses, wallets, and 
bill-cases in sucii manner that the mouth or eutrance ito the compartments 
therein shall bs kept closed until drawn open by the hand, whereby the 
contents of such compartments are prevented from falling out. The 
manner in which the patentee carries his invention into effect is by attach- 
ing one or more metal clip springs at the base, with arms rising up the sides 
of the compartment, the mouth of which is to be kept closed, as aforesaid. 
795. G. Davis, Serle-street, Lincoln’s-inn-fiel’s, London, “ Engraving upon 

metals."—A communication.—Dated 26th March, 1863. 

The pricciple upon which this inveution is based is the application to 
engraving of the following well-known theory, that is to say, that when 
certain metals are plunged into a saline solution containing a metal, also of 
the same kind, the solution is decomposed, and the metal reduced is preci- 
pitated on the former with a considerable degree of adhesion. It is the 
application of this principle to the art of engraving which the inventor 
wishes to secure to himself, without reference to the method of bitimg in, 
and, althongh he gives the preference to certain solutions and certain 
plates, yet he can work equally well upon tin, copper, silver, or other 
metal, by employing a solution belonging to a superior section to the 
metal, that is to say, a solution of a metal capable of precipitating itself 
thereon, 

800. E. Easton, The Grove, Southwai 
lowering full casks, &e."—Dated 26th March, 103 

The chief object of this invention is to facili‘ate the deposit of barrels of 
beer in publicans’ cellars, and the removal of empty casks therefrom. ‘Yo 
tuis end the inventor provides, immediately below the trap or street 
entrauce to the cellar, a tabie or platform for receiving the barrels. This 
platform he mounts on a hydraulic ram, which works in a cylinder sunk 
in the ground to such a depth as will allow of the platform sinking to the 
level, or nearly so, of the cellar tloor.—Not proceeded with, 























k, London, “ Hydraulic apparatus for 









802. W. M. MorGan, Kidderminster, ** Coating metals.” —Dated 27th March, 





63. 

The patentee First, the use of fluxes consisting of chloride of 
zine, or chloride « id chloride of potassium, on the surfaces of baths 
employed for coating sheets or plates of iron and other metals with tin or 
lead, or alloys of tin and lead. Secondly, the general arrangement or com- 
bination of the parts of the machinery, described and illustrated in the 
drawivg, for conducting the plates or sheets to be coa'ed through the bath 
of melted metal. Thirdly, applying to baths used for coating sheets or 
plates of iron or other metal with tin or: lead, or alloys of tin and lead, at 
that side of the said baths from which the coated sheets or plates are with- 
drawn, two polished cast steel, iron, copper, or other hard surfaces made to 
press upon the opposite sides of the coated plates or sheets, for the purpose 
of equalising the quantity of metal on the coated plates or sheets, 
and smoothing the surfaces of the said coated plates or sheets, as de- 
scribed. 
u6. J. D. Askwith and G, Gae 

nrachines."—Dated 27th March, 1863, 

This mvention has for its object the separation of the untorn rags from 
the wool or fibre. ‘This is effected by continumg, in the first place, the 
usual cover of the swift, so that the rags (torn and untorn) are brought to 
the front part of the machine; and, secondly, by placing a casing of wood, 
or other suitable material, partly in fronc of and partiy underneath the feed 
cloth of the machine, Within che casing the inventor places plates of wood, 
or other suitabie material, in such positions thet the untorn rags, by reason 
of the current of air created througi the speed of the swift of the machine, 
are driven against them, and full down into recesses for the purpose, 
while the torn wool or Sbre is carried by the current of air through open- 
ings beyond the plates. —Not procecded with. 

803. B. W. Gooner, Birminghan, * A new journal, axle, or bearing, particu- 
larly appiicable to volls.”— Dated wth March, 1263. 

This invevtion relates to a new journal, axic, or bearing, by the use of 
which, rolls, plain or with patterus cat or embossed upon them, may be 
changed with great facility, without being obliged to take out the screws 
aud brasses, as in the present usual arrangement, in which the rolls are 
sulid or fixed on solid mandvils, and not, as in this invention, placed upon 
axies or mandrils revolving with the roils. The patentee does not clam 
putting the rolls upon mandrils solid or otherwise, but a more precise and 
effectual mode of lixins tiem, se that, when once fixed, they shall revoive 
perfectly true and correctiy, The invention caunot be described without 
reference to the drawings, 

813. W. Symons, /alten-garden, London, “ Barometers.” —Dated 28th March, 
1503. 

The vijects of this invention are to produce standard and other barometers 
in which the mereury is contained in aw syphon tube, in which the reading 
takes place at one point, and in which the mercury is stopped, and the baro- 
meter rendered portable. 
81s. R. Musnet, Coleford, Gloucestershire, ‘* Mould to be used for casting 

steel or homogeneous rou.” —Vated SUth Mare., 18 

This invention consists in making mouids to be uscd for casting steel or 
homugeueous iron either whowdy or mainly of sheet iroa 
819. H. Huenes. Homerton, Middlesex, “ Machiwry fer saping metal and 

plastic substances.” — Vated svih March, 1363. 

This luvenuion consists iu shaping meta anc plastic substances by means 

of a set of two, three, or more roils, cutor formed with the soape or pactern 











woop, Morley, near Leeds, “ Rag 


























to be produceu, in a spiral direction from eud to end of the rails. The rolis | 


are driven at the same speed, and in the same direction, and the metal or 
plastic material is presented to the roils in a line paraticl to the axis thereof 
er nearly sv, and by the rotation of the rolls is carried through between 
them in a direction at right angles, or nearly so, to that of their rotation. 
The patentee employs guides to keep the arucles in their proper position 
While passing through the rolls, 
8.3. J. Payne, Kircudbright, ** Fire escapes."—Dated 30th March, 1863. 
Under one moditication the im; roved fire escape Consists Of asimple open 
rectangular frame work to be placed inside the window of the house. This 
frame way be constructed so as to have the appearance of a piece of furni- 
ture, A seite or ottoman, for instance. On Unis frame is disposed in end 
bearings & horizontal chain or rope barrel, cylinder, or winging dram, the 
spindie of which is fitted with ratchet gearing and pawls. Attached to 
and wound upon or over this cylinder or barrel is a chain or rope ladder, 
the loose free end of which is fitted with a transverse or cross bar having a 
nook or chpping holding pices at each end tor atiachment to any suitable 
fixture in the street or road outside the house. In thi, way or by these 
means, Whevever a fire occurs, the chain or rope ‘adder can be wound off the 
cylinder or barrel from within, and the ladder can tus be let down trom 
the window so as to reach the ground outside the house.—Not proceeded 
with. 

















“ Steam engines and boil:r3."— 





J. SMetuvuast, Royton, Laneas 
Date: 31st Mai 3 

In carrying out this invention the patentee ¢ oys & compound boiler 
consisting of an inner and outer sheli, aud as he proposes having a n 
greater pressure in themuer sheil than wili be in the outer, the steam fr. 
the former is intended to supply a high pressure engine, the exhaust steam 
feom which will pass through pipes to another high pressure cylinder of 
larger size, or to a condenser, or directly into the outer shell of the com- 
pound boiler, and wiil thus pass with the steam generated in the said outer 
shell (unless discharged into a large cylinder or int» a condenser) to another 





is63s, 












high pressure cylinder, from which the exhaust steam will pass through 

pipes to a low pressure condensing steam en:ine, or into a condenser, or 

through a series of pipes so arranged in the various rooms of a building as to 
be serviceable for heating and other purposes, as also for surface condensa- 
tion. 

837. J. Bray, Stretford, Lancashire, ‘‘ Construction of omnibuses, railway 
carriages, &c."’—Dated 1st April, 1863. 

This invention cannot be described without reference to the drawings. 
842. G. T. BousrieLp, Lovghborough Park, Brixton, *‘ Steam boilers."—A 

communication. —Dated 1st April, 1863. 

This invention consists in combining tubes through which the water 
passes, and which are in the furnace, with tubes through which the products 
of combustion pass, and which are surrounded with steam, or with steam 
and water, so that after the heat of combustion has partly spent itself m 
evaporating the water which passes through the water tubes, it will super- 
heat or dry the saturated steam which evolved from the water tubes, 
thereby commanding the highest evaporating power in the smallest com- 
pass, and with the greatest facilities for cleaning and repair. 

853. A. P. Price, Lincoln's-inn-fields, London, “‘ Apparatus employed in the 
Jusion, manufacture, production, and refining of metals.”— Dated 2nd 
April, 1863. 

This invention consists in so constructing cupolas, blast furnaces, or 
other similar furnaces employed for the manufacture, fusion, or produc- 
tion of cast iron, steel, or other metals, and crucibles or other similar 
vessels employed in the conversion or refining of cast iron, in the manufac- 
ture and production of iron or steel by the injection of air or gases, or by 
that process known as the atmospheric process, tnat they shall be surrounded 
either entirely or partially with a hollow casing of cast iron, or of malieabie 
iron or other suitable metal, and shall be so constructed that a current of 
water or jet of steam, or a blast of air, may circulate freely through and 
around such hollow casing, by which means the sides of the cupola, blast 
furnace, crucible, or other similar converting vessel may be cooled, and the 
lining of the cupola, blast furnace, crucib'e, or other similar converting 
vessel, may be preserved from the destructive action of the heat and the 
fluxes, When this casing is applied to crucibles, or converting vessels used 
in the conversion of cast iron into steel or iron, and require to be movable, 
the patentee prefers to con-truct the casing in such a manner that it shall 
be closed with the exception of suitable inlet and outlet pipes, so that »o 
water, steam, or air shall escape, except by such outlets, when the vessel is 
moved for the purpose of discharging its contents, he inner surtace of 
the casing may be lined with fire-brick or fire-clay, or any other suitabie 
material. 

854. A. B. Srituenx, Mensfield-place, Kentish Town, Lon?on, “ Casings, 
covers, or wrappers for bottles, jars, &c.”— Dated 2nd Apri, 1863. 

Instead of making the wrapper so as to cover the top or neck of the bottle 
or other article, as hitherto practised, the patentee ieaves the wrapper open 
at the top, so as to allow the whoie or part of the neck of the bottle or 
other article to project beyond the wrapper, whereby considerable economy is 
effected in the quantity of the material of which the wrappers are made, 
and other advantages are obtained in the packing, storing, and handling of 
the bottles or other articles. He makes these wrappers or covers of 
rushes, or of straw, or of any other suitable vegetable substance or mate- 
rial ; and if formed of machine straw, or of hay, or other broken or short 
fibred substance, he converts the same into strands, lines, or ropes, tied 
spirally or otherwise, with twine or string. He arranges the rushes or 
other substance, or the strands, lines, or ropes made of the same, round a 
form corresponding with the shape and size of the bottle or other article for 
which the cover may be intended ; or he winds the strand, rope, or line 
spirally round the former, and he then sews by hand, or by machinery, or 
ties or otherwise binds or secures, the strands, layers, or ropes together; or 
he first forms the material into mats, sewn by hand or by machinery, or 
otherwise tied or secured, and sub-equently converts the said mats into 
covers or wrappers. When the material of which the wrappers are to be 
made is so sewn or stitched by machinery, the said material is spread or 
ranged upon strips or pieces of paper, calicy, or other woven fabric, lo 
facilitate the forming of the stitches. 

857. P. Haurez, Marchiennes au Pont, Belgium, *‘ Apparatus jor drying 
coal, grain, &c.”—Dated 4th April, 1St 

This improved machinery or apparatus consists of a central shaft or a 
mounted in a step or socket in such a manner as to allow of a sullicie 
rapid motion being imparted thereto to throw off by the effect of centri- 
fugal force the water contained in the coal or other matters under treat- 
ment. On this shaft is fixed a circular ring or crown, to which is attached 
a frame covered with wire cloth, or perforated sheet metal, the holes being 
of such diameter that the water will escape through some while the coa! or 
other matters are retained. The water which escapes through the casing 
is projected against an outer casing of sheet iron, which surrounds the 
apparatus, and wiich throws it down into a reservoir, from which it is let 
off by a cock. Concentrically with the aforesaid shaft is fixed a hollow 
shaft which turns rapidly in the same direction as the former (or inner 
shaft) but with a different velocity. This hollow shaft serves as the axis 
to a spiral screw or helix, of which the exterior diameter is equal to that of 
the interior of the perforated cylinder. This screw turning as a‘oresaid 
with a different ve'ocity, lesser or greater than that of the drum or cylinder, 
the coal or other matters being continually fed into the apparatus by means 
of a hopper, will fall first on to the top thread of the screw, which is slightly 
curved upwards or flanged in order to collect or throw over tie matters 
more quickly. By the rapid rotation of the aforesaid screw the coal or other 
matters are thrown against the sides of the drum down which they fall 
vertically while being deprived of their moisture, and reach the bottom 
dry, falling into a reservoir adapted for the purpose of receiving them, 
The rapidity of the descent of the matters fed into the drum along its sides 
will be proportionate to the difference between the rate of rotation of the 
drum and that of the screw, and the pitch of the screw being determined, 
this difference may be determined so as to ensure the coal or other matters 
remaining in the apparatus until perfectly dry. 

















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Fisisuep Inon Trave a Lirrte Quieter: Prices Firm—TTaAmMmonp 
Axsover Piates—Pia Inon Trape: General Quietude—Want or 
Orrratives: Jronmasters Inconvenienced: Defective Local Rules— 
Pavucrry or Miners: Pikemen’s Dignity— Great LeMAND FOR 
Coan—ANNUAL KEVIEW OF THE InoN AND OTHER TRADES IN THE 
Porrertes: Brisk Demand for lron—Senvices OF CHINA FOR THE 
Prisce of WaLes AND TRE King or GRreECE—LImMINGHAM AND 
WibLennaLL Harpware TRapes — Mr. 8. Grirvira’s Bank- 
RUPT\ Further Adjournment—Unvrenced Vit Suarts: Charter- 
masters Fined-—Pir Exriosion: Two Men Kitled—F atau Macuine 
Accipent—KE sss BY A COLLIERY ENGINE ‘ENTER: One 
Month's [mprisonment—New Kaway and OTHER Scuemes. 

Tne iron trade in this district is becoming a little quieter. For 

any denomination of finished iron but plates the orders do not come 

in'so fast as has been recently the case. Plates for both boiler- 
making and also ship girder building, with angles, are all in great 

; almost every maker might book more orders than he 

Y Some makers 
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request; and : 
is prepared to accept, all at the highest current rates. ! 
also are very full of hoops and sheets; but, on most hands, burs are 
in small request. Still more is being done even in bars than, ex- 
cepting immediately after the rise, has been the case for some time 
past. Large quantities of iron are still going to New York, but 
new orders are pot arriving in the same proportion. In the first 
nine months of this year the value of the manufactures of iron 
shipped to the United States was £342,614 in excess of the ship- 
ments in the corresponding period of 1862, But hardwares, copper, 
lead, and tin all fell off; hardwares and cutlery to the extent of 
£64,717. The total value of the iron sent out to the coutinent of 
America this year, up to September 30:h, was £1,319,068. The 
heavy demand that was being experienced for nail sheets has been 
checked by the rise in the value of money. Prices remain firm for 
all descriptions, and we know an instance in which a large order for 
hoops was rejected because the prices offered were half-a-crown 
under the full list rates. The conviction still is that prices will 
tichten at Christmas. Welsh bars cau be had only in small quan- 
tities at £7 5s. at the works, for makers’ books remain very fui of 
Hammered armour plates are being now sent 
Messrs. Hill and Smith, of the Brierley iill 
lates that were supplied to the Caledonia 








orders in Wales. 
from this district. 
Works, manufactured the ¢ 
at Woolwich. 

Excepting in a few instances 
Among the exceptions, the north country 
Sunderland, in particular, is conspicuous. 
jlied of these sorts more could be sold, all at fully 





nothing is being done in pigs. 
-y iron, and that made in 

If more could be sup- 
! advanced 
bs 
rates. 7 ’ , . . 
Ironworks operatives and mivers are in short supp!y. At almost 
every works there are furnaces standing for want of hands com- 
petent to work them, and the difficulty is being increased by — 
course which the puddlers are taking with their underhands. The 
puddlers are now getting 2s. a day more than they did before prices 
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were altered, yet they are declining, we are told, to give their under- 
hands more than threepence a day advance. Underhands, previously 
scarce, are now, therefore, even more so; and knowing their 
increased worth, they presume upon it with impunity. An instance 
of this, and the helplessness of the ironmasters in reference to it, 
came under our observation on ‘Tuesday last. Messrs. Jones and 
Murcott were summoned before the stipendiary in the Bilston Police- 
court for 10s., alleged to be due for wages. ‘The manager of the 
works said that the 10s. had been stopped under one of the rules of 
the works. During the past month the complainant had wasted 
6 tons of iron and 2 tons 10 ewt of coal. Part of this had resulted 
from the man’s underhand being absent from his work. The manager 
offered to advance the puddler 2s. 6d. with which to summons his 





underhand, for neglect of work, but the puddler declined to take any 
proceedings against his assistant. On the following Saturday the | 
pay-clerk, on instructionsfrom the manager, stopped the money now | 
claimed. The stipendiary, after examining the rules, said that there | 
was not one in the code that applied to the case under investigation. 
The manager had really no power to stop the money because the 
complainant refused to summon his underhand. His remedy lay in 
charging him with neglect aud damage before he could take the law 
into his own hands. There should be a rule which subjected the 
puddler to a fine when he refused to act upon the instructions of the 
manager, and summons an offending underhand ; but as the case 
was one of importance to the district, he would, upon the com- 
plainant’s expenses being paid, adjourn it, if the manager wished to | 
employ a solicitor to argue the matter before him. ‘The manager 
elected to take this course, and the proceedings were adjourned. 

At the collieries the want of hands is occasioning the greatest 
annoyance. ‘l'here are few pits that have their full complemeut of 
hands. Many of the best miners have lately left the district, and so 
also have a large number of Irish labourers, who have hitherto been 
found worl in the bands on day work in the pits. The cus- 
tom of the district is, that when a fuller or other necessary day-man 
is absent, a pikeman shall supply his place. Now, the pikeman is 
paid according to the quantity of coal that he hews, and compara- 
tively few of the Irishmev are so occupied here. The English 
pikeman regards it as somewhat infra dig. to be called upon to leave 
his hewing and iil]; and now that the value of his labour is so much 
enhanced by the scarcity of the supply of workmen, he not unfre- 
quently declines to submit to the “indignity,” avoiding the dis- 
agreeable subjection by leaving the pit for the day, notwithstanding 
the consequent Joss of emolument. We know of one pit in which, 
during this week, no fewer than nine pikemen in succession have 
come up the pit rather than leave their measurement, or “stent,” 
work, and do day-work for some absent Irishman. On every hand 
the pressure of applications for coal, alike for domestic and manu- 
facturing purposes, is great, but it is utterly impossible in such a 
state of things as that which we have sketched to mect the demand. 

The trade of the Potteries in the past year has just been reviewed 
in the Staffordshire Advertiser. We make the tollowing compila- 
tion :—In January there was a feeling amongst the ironmasters of 
North Staffordshire that the lowest point had been touched, and 
stocks of pig irov in the hands of merchants, and of finished iron in 
the warehouses of merchants and consumers, having become low, a 
little stimulus was given to the demand, and for a time prices 
showed a tendency to improvement. <A slight relapse followed, and 
in April the tone of the market was decidedly flatter than at the 
commencement of the year. But there is no doubt that, during this 
time, the demand for irun was gradually and steadily gaining 
strength, thereby bringing the requirements of consumers somewl:at 
nearer to the extent of productiou. Simultaneously with the South 
Staffordshire masters, the makers of iron in the north of the county 
raised the price of finished iron; and following the same example, 
twice put up the wages of their operators. In the Dotteries the 
iroumasters have, throughout the slack times, kept their workmen 
better employed than the men in the South have been. This they 
were enabled to do, chiefly on account of having accepted very 
large contracts. They were consequently heavily sold, at old prices, 
When the advance was made; and inasmuch as those orders are still 
being worked off by both pig and finished iron firms, most of the 
makers of iron in North Staffordshire, like many of their fellows in 
the Black Country, are making mucb less profit now than they were 
securing when quotations were much lower. Some of the old orders 
are doubtless being executed at scarcely more than loss. But a fair 
profit will be realised on all orders accepted since the first rise in 
August, and the advantage which at present is, to a great extent, 
only prospective, will soon be real. ‘U'he trade in the ironstone of 
the Potteries has participated in the general advance, and the coal 
trade is beginning to revive. In every branch of the coal and iron 
trades the prospects of the spring are very eucouragiug in North 
Staffordshire. 

Throughout the Potteries generally the workmen are fairly em- 
ployed; there is scarcely a manufactory of any kind in the district 
that is unoccupied. Business is brisk and healthy, and if there should 
be no financial crisis in America in the next year, there is reason to 
hope that the prevailing improvement will be felt throughout that 
period. Some of the Langion manufacturers are working for the 
French market, where they find a demand for lustre wares. At 
Stoke, Messrs. Nintou and Co. and Alderman Copeland have their 
large establishments fully employed. ‘The first-named firm has 
manufactured several handsome services for the Prince of Wales, 
who has been a liberal patron of the Staffordshire wares. Orders 
are also in course of execution for his Majesty the King of Cireece, 
and for other distinguished foreigners. ‘the continent.: trade 
presents many hopeful features ; and it appears to be remove: beyond 
doubt that, by a careful attention to the production of yood 
shapes, and a chaste style of decoration, English eartheuwers manu- 
facturers may secure an extensive and constantly increasiny; demand 
irom the subjects of the French Emperor. 

The Birmingham and Wolverhampton hardware trades are, with 
the most unimportant exceptions, in an active condition, as reported 
last week. 

‘The recent advances in the price of raw material, and the still 
more recent advance in the rate of discount have tended to check 
the demand for manufactured goods. The Willenhall lock trade has 
been no exception to this rule, for although it cannot justly be termed 
oppressive, yet tne orders now arriving are neither so extensive nor 
so plentiful as they were a month ago. The rim-lock branch is 
steady, in consequence of the healthy state of the American and 
New Zealand trades, to which markets rim-iocks are now principally 
exported. The dead aud mortice lock manufacturers are not very 
brisk, but are receiving enough orders to keep all hands fully em- 
ployed without having many orders in prospective. ‘l'hese branches 
mainly depend upon the home trade, for which the last quarter of 
the year is always the quietest; but the accustomed lull in this | 
season is partially disturbed by a considerable improvement in the 
demand from Ireland. There is also a good demand for club-bolt 
locks for the Scotch market. ‘The padlock trade continues brisk, 
more especially in the cheaper descriptions, some extensive orders 
for which have recently been received from India. The South 
American demand for trunk locks remains quiet, and the 
merchauts dv not hold out any hopes of an immediate 


















improvement. he keepers are rather slack in consequence 
of falling-off in the continental orders during the past 
month. The curry-comb trade is still depressed, and the 


chances of improvement begin to appear more remote than ever. 
This is one of the exceptional branches, which, formerly depending on 
America, has uot yet been able to find a new market of equal impor- 
tauce and magnitude. The bolt makersare tolerably well employ: d, 
aud have succeeded with little difficulty in obtaining an advance in 
price proportionate to the rise in raw material. ‘The manufacture of 
the articles has been so economical as to render the material the 
chief item in the cost of their production, the expenditure of labour 
required being reduced to very small proportions. At Short Heath, 
New Invention, and the adjacent hamlets, there isa marked improve- 
ment in the till and cupboard lock branches, and at Wednesfield the 
trapmakers report cheering signs of returning activity. 

The recent improvement in the hardware trade of the South 
Staffordshire district has been in part attributed to the supposed 





| gap in the accounts. 


stoppage of those mammoth hardware factories which are so nume- 
rous in America, But a letter, lately received from an artisan 
engaged in the manufacture of locks at one of these establishments, 
quite overturns this theory. He states that ever since the outbreak 
of war, he and his fellow men have been, if possible, busier than 
before; and that none of the hardware factories have been seriously 
injured by the progress of rebellion. This fact has caused the 
recent improvement to be ascribed by some, rather to the develop- 
ment of new markets, conjoined with the improved home demand, 
than to the impaired condition of an old and formidable rival. 

The great bankruptcy case of E. B. Thorneycroft and Samuel 
Griffiths, ironmasters, was again on in the Birmingham Bankruptcy 
Court, on Tuesday; when Mr. Griffiths was opposed by a barrister 
and two others. ‘I'he case is reported, five columns in length, in the 
Birmingham daily papers. At the close the Commissioner said :— 
With reference to the question of accounts, there was no doubt tbat 
they were extremely unsatisfactory. ‘Chey were so unsatisfactory 
that hereafter it might be very necessary to consider what the court 
would do in respect of them. As to what was to be done on that 
day it seemed to him that the court could not readily understand 
whether further accounts ought to be given or not until they had 
heard the evidence of some parties whose names had been mentioned 
that day. He thought Thomas Griffiths, bankrupt’s brother, should 
be examined. He thought, too, that the transactions with Mr. 
Herbert Wright and Mr. Underhill, which had been brought before 
the court, were of a very extraordinary character, and that the 
evidence of Mr. Wright and Mr. Underhill would fill up a serious 
Mr. Underhill was in the same position as Mr. 
Herbert Wright in this respect, and he did not know that anybody 
else was. His decision was that the meeting should stand over for 
the purpose of examining those persons whom he had mentioned, 
after which he would no doubt feel himself in a position to allow 
bankrupt to pass his last examination, or at least to give reasons 
why he would not do so. 

lt was then arranged that the meeting for the last examination and 
order of discharge should be adjourned to January [4th, in order 
that Mr. Herbert Wright, Mr. Underhill, and Mr. Thomas Griffiths 
might be examined. 

The court was crowded throughout the day. 

Atthe Birmingham Bankruptey Court, on Friday last, J. Linsdale, 
a coppersmith of this town, received his order of discharge. Ou the 
same day the case of 5. Emberton, coalmaster of Sumstall, was 
taken out of court. 

On Friday, at the Wolverhampton Police-court, a man named 
Weaver, who is the holder of a pit belonging to Mr, ‘I’. H. Pember- 
ton, was convicted of having his shaft, in the Butterfield Colliery, 
unfenced, while it was not being worked on the 24th of August last. 
The magistrate told the defendant that he was liable to a fine 
of £20; but, as he was poor, and had not before been summoned, he 
should on this occasion inflict a penalty of only £5 in all, or, in de- 
fault, three months’ imprisonment A similar decision was given 
in respect of a like offence committed on the same date, and proved 





against Jos. Feilows, another holder of a pit on the Butterficld Col- | 


liery. A case against Richard Weald, also supposed to be a holder 
under Mr. Pemberton, was called on, but, on ge'ting into the box, 
the latter admitted that defendant was his servant, and not his 
tenant. The magistrate refused to amend the summons, in order 
that Mr. Pemberton might be made the defendant, and the case was 
dismissed with costs. Samuel Jackson, a weekly tenant of a 
giu-pit in the Breen Ridding Colliery, now in the possession of 


Messrs. Rollason and Hopkins, as trustees of Mr, Pemberton under | 
a deed of assignment, was convicted of having had his pit unfeuced 


on the 24th of August, and he, too, was fined in all £5. 

On Tuesday morning an explosion, resulting in the death of two 
men and the injury of others, took place at tie Hateley Heath 
Colliery, at Westbromwich, belonging to Mr. 'Chomas Millership, 
sen., but worked by James Severn, one of the two deceased men. 
It seems that about six o’clock a “ bond ” full of colliers went down 
the pit, and immediately afterwards James Severn, Benjamin 
Bayley, and two others, forming the second detachment, were pre- 
paring to descend, and had entered the wagon over the pit’s mouth, 
when an explosion took place, and the wagon was blown off the 
top of the shaft and upset. The four men were thrown out, and 
Severn and Bayley fell down the shaft, which is about 100 yards 
deep, aud were killed, their bodies being mangled and mutilated in 
a shocking manner. Edward Severn, a son of the above-named 
deceased, ‘Thomas Downes, of King’s Hill, and George Evans and 
Robert Chilton, of Westbromwich, were all severely burnt, but the 
other persons who were at the bottum of the shaft when the deceased 
fell escaped unhurt. Chilton, who was very severely burnt upon 
the head, neck, and thighs, was sent to the General Jlospital, 
Birmingham, where he lies in a precarious state. ‘There is, it is 
stated, reason to believe that the lamentable loss of life was occa- 
sioned by negligent use of open lights. 

We are glad to notice that at the Bilston Petty Sessions on Friday 
last Joseph Hawthorne, the engineer who had charge of the boiler 
that exploded some time since at the New Bradley lronworks of Mr. 
Thomas Kose, was convicted of neglect of work, and was ordered to 
be imprisoned for a month. One morning, while the inquiry which 
followed the accident was pending Hawthorne, in order to save him- 
self trouble, gagged the whistle, which was sounding an alarm, 
indicative of shortness of water in the boiler. The men, perceiving 
the trick, refused to work, and complained tothe manager, when the 
boiler was properly filled. 

Joseph Haselock, a clever youth of eighteen, and the son of a 
Wolverhampton lock manufacturer, was left in his father’s works 
at five o’clock on Monday evening last. He had remained for the 
purpose of making an ingenious alteration in the machinery. He 
did not return home at the expected hour, and his parents, after 
watching and wondering through the night, went to the factory at 
an early hour the next morning. ‘They found their son lying 
among the machinery wounded and dead. It is supposed that by 
moving the drum he set the wheel in motion, was struck by it as it 
revolved, and was killed onthe spot. 

Among the Parliamentary notices affecting this district that are 
now being publisbed in the local newspapers, we perceive that the 
London and North-Western Company seek power to make a number 
of small branches. The Sheffield, Chesterfield, and Staffordshire 
Railway is a scheme of making a line from Sheffield to Ashbourne, 
where it would unite with the North Staffordshire line, and with the 
line now in course of formation from Stafford to Uttoxeter. The 
Stafford and Uttoxeter Railway Company seek for powers to make 
a branch to Abbott’s Bromley. The birmingham and Stafford Gas 
Light Company are promoting a bill to extend the area of their 
operations, and they desire power to supply gas to Rushall. ‘The 
North and South Stafford Junction Railway, from the junction of 
the Cannack mineral line with the Trent Valley, at Rugely, to Utt- 
oxeter, with a branch to Abbott's Bromley, is again brought for- 
ward. The schemes which will claim the greatest share of attention 
are the rival projects of the Shrewsbury and Potteries Juuction 
Railway Company, and the North Staffordshire Railway Company, 
both devised to give increased railway accommodation fer the 
rapidly growing mineral traffic of North Staffordshire, and for 
making an outlet for the Pottery district into Shropshire, via Market 
Drayton. The proposed Shrewsbury and Potteries Junction line 
commences near the centre of the town of Hanley, skirting Earl 
Granville’s ironworks iu the direction for Burslem, which town it 
passes near to Dale Hall Church, a point from which there will be a 
branch to the ‘rent and Mersey Canal, and from thence over the 
ironstone mines of Mr. H. IH. Williamson and others, a little to the 
east of the town of Tunstall, crossing the turnpike road near New- 
jield, and over the Harecastie ‘funnel, near to Borth Pool, having a 
branch to the Kidsgrove Ironworks, and a junction with Mr. Sneyd’s 
railway near the Jammage, passing through the Audley Coal- 
field, and within a short distance of the village, near which 
there will be a branch running through the Apedale Valley, 
and joining the North Staffordshire Silverdale Branch Rail- 
way near to the Newcastle Old Coal Wharf. From Audley 
the line passes through Halmerend to the Hayswoud Coal- 
field, in the direction of Wriue Ilill, haying a junction with the 


























London and North-Western Railway, and from thence to Market 
Drayton and Shrewsbury. The notices of the North Stafford 
Company comprise their scheme of last year for a railway from 
Silverdale to Mudeley and Market Drayton, also a series of branches 
from Silverdale through to Audley Mineral district to their Crewe 
Branch, near Alsager, with a junction with Mr, Sneyd’s Yalk Rail- 
way, and so getting access to their main-line at Tunstall. They 
also propose to make an independant branch to Chesterton. These 
projects are all on the Western side of the main-line, On the Eastern 
side it is proposed to make branches to Burnham, terminating at or 
near the Waterloo-road, and to Tunstall, terminating in Hill-street. 
Powers are also sought to lease the Newcastle Lower Canal, 
with a view to its becoming a part of the company’s canal system. 
Also to raise additional capital for the improvement of their canal 
and other purposes, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Menrstsy Docks anv Harsour Boarv: The Birkenhead Docks, ¢c.— 
Oraer Liverroon Marrers: Polytechnic Society—Carrain Paton 
AND THE Lia Sumw—Stare or Trave: Sheffield—Miners’ Con- 
FERENCE AT Lexevs: The Edmond’s Main Colliery Disaster. 

Srate or Lancasnire—-Norrucrn Marrers: Sir William Arm- 

strong Looking after Ironstone Beds; Newcastle Gas Company : 

River Tyne Commission—Noxwtuern Katpway Prosects ror Next 

Session—Revative Purrry or Pustic Water Surrties—Scorrisu 

Marrers: Lailway Progress : Boiler Explosion and Loss of Life: 

Glasgow Union Railway: Steam Shipbuilding: Action by a Con- 

tractor: Glasgow Association of Assistant-Enyineers, §ic.— lun 

Hatr-year’s Kamway Trarric, 

THE proceedings at the last sitting of the Mesey Docks and Harbour 
Board were not without interest. It was agreed to purchase two 
parcels of laud from Mr, John Shaw Leigh, containing 74,692 square 
yards (exclusive of the admeasurement of three proposed cross 
streets, but which are to be absorbed, and their contents added to 
the above quantity), the laud being situated at the north end and 
separated from the dock estate by the Victoria and Derby roads. 
The price of this land was stated to be 30s per yard. It was further 
agreed to purchase a parcel of land from the Shropshire Union Rail- 
way and Canal Company, containing 15,125 square yards or there- 
abouts, situate to the south of land belonging to tne Bridgewater 
Trustees, and near the Egerton Dock, at 50s. per square yard. In 
answer toa question from Mr. Littledale, it was stated that the 
sanction of Parliament would still be necessary to confirm the pur- 
chase of these parcels of land. It was intimated that in consequence 
of the letter received last week from Mr. W. lnman, with respect to 
the defective accommodation for his vessels, it had been resolved 
that the Inman steamers should be allowed to use the Huskisson 
eighty-foot lock and the warehouse depot, subject tothe convenience 
of the Warehouse Committee in giving up the depot. The harbour- 
master had also been directed to report the amount of business 
transacted at the Huskisson Dock by the vessels of Messrs. Bibby, 
Messrs. Inman, and Messrs. Maclver, from the 3lst July to the jlst 
of October. It was observed by Mr Littledale that the other day 
he saw a vessel belonging to a member of that board, Mr. Beazley, 
entering the Birkeuliead docks by the low-water basin. That ship, 
he believed, drew 21t. of water, and he wished to know whether the 
low-water basin was now open, and what was the position of the 
works there. Mr. Beazley said the occurrence alluded to by Mr. 
Littledale exemplitied in a marked degree the value of the Birken- 
head docks, and he was quite sure it would gladden the heart of Mr. 
Boult t» be made aware that a vessel had entered the docks on the 
other side of the water last Thursday, whereas she could not have 
been accommodated in any of the Liverpool docks until that (the 
present) day. ‘The engineer thinking that the entrances at the low- 
water basin were scarcely in a fit state to admit vessels of a deep 
draught of water, he (Mr. Beazley) was required to enter into a 
stipulation that he should be held responsible in case of any accident 
happening to theship; but he found that though there were some piles 
still remaining on the north side, there was aclearspace of 150ft.on the 
south side, sufficient to allow four ships to enter abreast, with 23ft or 
24{t. of water. He was delighted at the opportunity of getting into the 
Birkenhead docks, for otherwise a week's delay would have 
occurred. As it was the ship had discharged and stored her cargo 
of 1,800 tons of salt; she was now ready to go into the graving 
dock, and he had only had to pay a sinall amount of warehouse 
dues, the accommodation afforded being not only an advantage to 
himself as the owner of the ship, but also to the underwriters. Mr. 
Boult had the greatest possible gratification in finding that the 
Birkenhead docks were of the smuilest use to anybody. He was 
only afraid that the accommodation which Mr. Beazley found so 
advantageous would not greatly increase the revenue, for he believed 
the cargoes paid no dues, Mr. Beazley replied that he paid ware- 
house rent and 20 per cent. on the labour. Mr. Laird asked the 
engineer when the basin would be opened for the entrance of all 
classes of vesvels, and when the sluicing operations would be com- 
menced., It was quite clear that as long as the sluicing apparatus 
remained inactive the mud would accumulate, and the longer the 
delay the less would be the chance of keeping the entrances clear. 
Mr. Lyster (the engineer) replied that the operation of clearing 
away the coffer-dam was proceeding night and day, but in conse- 
quence of a great many of the piles having been broken off by the 
bursting of the dam below low-water mark, the difficulty of 
removing them was greatly increased. With reference to the 
sluicing apparatus, he had made arrangements with Messrs. Arm- 
strong to have it definitely tested, and he hoped that in three weeks 
or a mouth’s time the low-water basin would be ready for working 
through. Mr. Laird asked whether the sluicing apparatus could be 
tested before the removal of the dam at the entrance. The engineer 
said it could be tested to a considerable, though not to the full, 
extent. A letter from Mr. I. C. Chapman, agent of the Galway 
Company, was read. It stated that the company, representing 
12,(00 vons of steam shipping, thought it right to present a state- 
ment of the facts. The first seven voyages of these ships show the 
following results as to dock accommodation, owing to want of 
sutlicient depth of water :—'Time in dock 54 days, in river 65 ; dues 
paid between £700 and £800, and extra expenses incurred iv coaling 
and loading cargo in river nearly £300 per voyage. The writer 
had been familiae with the Mersey docks for a quarter of a century, 
and had always maintained that dock extension could not be 
executed sufticiently quick to overtake the increasing commerce of 
the port; and that the docks on the Cheshire side should be, of all 
others, the first completed, to afford deep water accommodation, in 
conformity with the demands of the age and the increased size of 
ships. He also suggested the advantage which would be derived 
from the use of Mitchell’s screw moorings for such mail steamers as 
canuot remain in dock at neap tides. ‘The letter was referred to the 
marine committee. 

Mr. Macfarlane Gray, of Messrs. Forrester’s, Vauxhall Foundry, 
has explained to the Liverpool Polytechnic Society a steam rivet- 
ting machine for employment upon ships’ sides, bridges, &c., which 
he has patented. The machine, which is of an ingenious character, 
is euspended by a lanyard over a ship’s side, and can be moved from 
point to point as may be required. The apparatus by which the 
rivets are driven is worked by steam, and so rapidly is the opera- 
tion performed that at a trial at the Vauxhall Foundry, three rivets 
were fixed in 25 sec., effecting a considerable saving in manual 
labour. ‘Uhere are two or three variations of the same machines 
for different purposes, and a chisel can be attached by which the 
heads of the rivets are pared off with as much ease as though they 
were of wood. Mr. Gray stated that the price of the machine was 
£60, and the boiler would cost another £60. At the conclusion of 
his address several questions were asked respecting details, to which 
he gave satisfactory answers. ’ : 

Captain Paton, of the Great Eastern, has read an interesting 
paper to the members of the Mercantile Marine Association in 
reference to the ingenious plan adopted for repairing the big ship 
after the accident which it sustained at New York. Captain Paton 
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spoke of the value of double-bottomed ships similar in construction 
to the Great Eastern, remarking that a rent such as she had, 90ft. in 
length, and about 4ft. in breadth, was sufficient to sink any ordinary 
single-bottomed vessel. Yet, had it been actually necessary, ths 
Great Eastern could have re-crossed the Atlantic in safety. The 
mode of repair was by an immense coffer dam, or caisson, 104ft. 
long, 15ft. broad, and &ft. deep, piace | under the bottom of the ship, 
over the fractured part, made to fit tight by the aid of a hose, and 
emptied of water by means of a steam engine. The men were thus 
enabled to work at the bottom of the vessel and repairthe damage in 
the usual way by putting in new plates, fixed together with heated 
rivets. The quantity of plating thus put on the ship was %0 
superficial feet, and when she arrived at Liverpool the work was 
found to be so well done that this portion did not require re-plating. 
‘There was no instance on record of such repairs being done to a ship 
afloat undersimilar circumstances. He gave nearly all theeredit of the 
plan, and the carrying out of the varied aud difficult operations con- 
nected with it, to Messrs. Renwick, engineers, of New York. Speaking 
of the operations of the divers, he said they had been materially aided 
by a newly-invented submarine lamp, enabling the men to see objects 
under water as distinctly asin broad daylight. Captain Paton told an 
amusing ghost story in connection with the great ship. An impres- 
sion got abroad that the ship was haunted, the alleged ghost being 
that of an unfortunate rivetter, who was heard plying his avocation 
in one of the wells or compartments. Before the vessel left this 
country he believed that one of the men employed in her construc- 
tion was missing. ‘The man was a rivetter; he was missed from 
the ship, and never camefor his wages, thesupposition being that he 
had been rivetted up in some part of the vessel. So firmly impressed 
were some of the men with this idea that they left the ship in conse- 
quence, and aflirmed that they had heard their departed friend busily 
engaged rivetting in the middle of the night. The story was believed 
by many persons in New York, and on one occasion, while the ship 
was under repair, a diver signalled to be drawn up. He appeared 
palo with fright, and declared che ghost of the rivetter‘was busy in 
the bottom part of the ship; in fact that he began rivetting imme- 
diately over his head. Such was the consternation amongst the 
divers that they called in the aid of one of the spirit mediums, who 
are somewhat numerous in the city of New York. ‘The medium came 
on board the ship, and, after an examination, declared that the 
missing man was there both * in body and spirit.” Fortunately he 
(Captain Paton) by pure accident was enabled to dispel the illusion. 
Being in a boat near the bows of the ship, he discovered that a swivel 
connected with the moorings worked toand fro, the movementcausing 
a chink, or vibration, which at times, more especially at night, was 
heard throughout the vessel. It was this sound which had conjured 
up, in connection with the supposed fate of the unfortunate rivetter, 
the phantom, whose mysterious duings spread such consternation on 
board the big ship. 

‘The improvement in the trade of Sheffield which has appeared of 
late, is still maintained. The large iron houses are fully employed 
with orders for plates, springs, and other heavy goods geuerally, 
both for the bomo and also for foreign markets. The steel trade 
continues active in most branches. 

The proceedings of a miners’ conference at Leeds were brought to 
a conclusion on Saturday, after an animated session. Amongst the 
business brought forward on the last day was the adoption of the 
draft of an Bight Hours’ Bill for boys of twelve years of age engaged 
in mining work, aud the exclusion of all boys under twelve from 
the same kind of labour. It was also resolved that an immediate 
levy should be made, in order to commence legal proceedings against 
the owners of the Mdmond’s Main Colliery. It was stated in the 
meeting, on legal authority, that the claims of the Edmond’s Main 
widows for compensation could be recovered iu a court of law. The 
verdict upon which this opinion is founded attributed the deaths of 
the victims to an explosion in the colliery, December 8, 1862; and 
the jury added: —* We are of opinion that the cause of the explosion 
was the dangerous use of gunpowder in blasting the coal in the dip 
broadgates iu this mine, which practice of blasting ought not to have 
been permitted by the managers, or prosecuted by the workmen, 
after the system of wedging was introduced.” 

At the last meeting of the Central Executive Committee of the 
Central Relief Fund at Manchester, Mr. Commissioner Farnall re- 
ported as follows as to the comparative number of persons receiving 
parochial relief intwenty-seven unions coming under his jurisdiction ia 
the week ending Nov. 7:— 














Year, Number relieved, 
BGUS se se we 6s 668 (ee oe (ee (ce oe 6 (+e «6828168 
SOUR se Se 040 6s 4s (ee ee ct oe lbs Se 745 
SUES Ob 65. Se (60 Hey Fe ew ee Se <6 
The week ending Nov. 7 showed an increase of 211 in the recipients 
of relief, as compared with the preceding seven days ending Oct. 31st. 
Mr. Rawlinson, C.E., strongly urged the adoption of sanitary 





measures in many of the villages and towns of Lancashire. The | 


immediate attention of the authorities, he said, should he directed to 
this point, with the intent of preventing any outbreak of disease. At 
a meeting of the general committee, a long report was read by the 
houorary secretary, which contained many interesting items. It 
appeared from this document, that the distress cost up to Michuelmas 
last £1,979,369. OF this amount £535,808 came from charitable 
sources, and £823,470 was the extra charge obtained trom the local 
yates. This calculation, of course, does not inelude the private 
charity, of which no record can be obtained. The sum available to 
the purposes of the general committee is still avout £354,018, besides 
what is promised in larze towns in Yorkshire and elsewhere, bat not 
transmitted. The report gratefully acknowledyed the sati-tactory 








condition of the public health in the cotton manufacturins distric ts, 


but repeated the directions contained inthe “manual” issued by the 
committee for the removal of all nuisances which had a tendency to 
generate disease. It corcluded with an intimatien that the fluctua- 
tions of employment must siill be closely watched in order that the 
real wants of the unemployed might be supplied. In a debate whieh 
ensued on an apparent discrepancy in the accounts, but which was 
directly explained, it transpired that large numbers of operatives 
had migrated to the West Riding, and had ovtained employment in 
Yorkshire. So much was this the case, that no house room. could be 
found for many in Bradford. 

Sir William Armstrong has been looking after ironstone beds in 
the neighbourhood of Bellingham, and it is stated that he has pur- 
chased or leased the rovalty of a considerable portion of sone in 
that district. The old ironworks at Ritsdsle are not uniikely to 
be soon again in active operation. The ironworks at Bishcpwear- 
mouth are also about to be re-opened. ‘Ihe directors of the New- 
castle Gas Company announce their intention of going to 
Parliament next session for a new bill for lighting Newcastle, Gates- 
head, and the surrounding neighbourhood with gas. In this bill 
they propose to take very ample powers. The district they intend 
to cover extends trom Gateshead Fell on the south, to Coxlodge and 
Fenham on the vorth, and from Newburn and Ryton on the west, io 
Heworth and Walker on the east. Mr. Joseph Cowen has been re- 
elected chairman of the River ‘Tyne Commissioners for the ensuing 
year. In expressing his acknowledgments, Mr. © con- 
xratulated the commission and the public upon the probability that 
before the close of 1863 there would be 2sft. or 29ft. of water On the 
bar at spring tides, 

The north will supply a liberal allowance of new railway projects 
for next session, A new line—brought out by independent parties 
—has been surveyed by Mr. Page, of London, designed to connect 
the ports of Whitey aud Scarborough with those of the north. The 
line, as stobbed out, leaves the Saltburn line near Skinningrove, 
and passes ria Staitives, Lythe, Whitby, and Robin Hoo.w’s Bay, to 
Scarborougy, completing the Yorkshire Coast line, and viving an 
uninterrupted communication between the Humber and the Tyne. 
The line will bave to encounter severe opposition on the part cf the 
North Eastern, which will itself apply next session for powers to 
construct a new line, about six miles long, from Chureh Fenton to 
Mickletield, on the Leeds and Selby line. The present trattic of the 
North-Eastern between York and Leeds is carried round by Melford 
Junction and Castletord, a distance of thirty-two miles. ~ A direct 
































line between Leeds and York was partly constructed some years ago, 





| of seventeen miles. 


and abandoned. The present line will effect a saving of six miles, 
and will afford almost as direct a route as can be obtained. It is 
proposed to extend the Leeds and Selby line through Leeds, and 
construct near the infirmary in that town a central station. A new 
line is sought to be made in and near Leeds in connection with the 
Midland railways. The North-Eastern Company also seeks to 
construct a line from its main line near Dringhou-es, crossing the 
Ouse somewhere about Naburn, and passing by Eserick, Riccall, and 
Selby, and thence southwards to a junction with the Great Northern 
Railway between Askern and Doncaster. Short branches will also 
be made to turther connect the system with other existing railways. 
The Great Eastern appears to have a hankering after a more inde- 
pendent connection with the north, as a notice signed by its solicitors, 
in conjunction with Messrs. Baxter, Rose, and Norton, states thut 
application will be made next session for powers to incorporate a 
company to form lines from the West Riding and Grimsby at 
Owston, Yorkshire, to the Great Eastern near Long Stanton, in 
Cambridgeshire. Junctions are also proposed with the Manchester, 
Sheflield, and Lincolnshire, the Midland, and the South Yorkshire, 
the We-t Riding and Grimsby, and the Lancashire and Yorkshire. 

A comparative analysis of the water, made available by various 
public sources of supply, is published periodically by Professor 
Chompson of Edinburgh. It appears from the last statement that 
Glasgow (Loch Katrine) and Manchester water occupy the first place, 
usually representing about three grains of impurity in a gallon. 
The average of the London companies’ water is about 183 grains of 
impurity, varying from 14-24 to 25°88 degrees, while the celebrated 
Aldgate pump amounts up to 40 grains of impurity per gallon, a well 
or pump in Custle-street, Holburn, to about 1/0 degrees, and a spring 
at Dalwich, into which it has been discovered that the sewage per- 
colates, is reported as giving 146-72 degrees of grains of impurity per 
gallon! ‘The immense advantage resulting from the almost absolute 
purity of the Manchester water, in reference to domestic and manu- 
facturing purposes, must be obvious, and they will be still further 
increased when the important measures now in progress for enlarging 
the storage and suppiy are completed. 

With regard to Scottish matters, it appears that the directors of the 
Inverness and Perth Junction Railway are about to: proceed with 
the execution of the Ballinluig and Aberfeldy branch, nine miles 
in length. The Greenock Water Trust Commission has offered the 
Shaws Water Company £150,000 for their works ; th» result of the 
negotiations is not at present known. A serivus boiler explosion took 
place on Friday afternoon, at the St. Rollox chemical works, belong- 
ing to Messrs. Charles Tennent and Co. ‘The portion of the establish- 
ment in which the accident took plate is an extensive shed-like 
building, where what is styled the manganese recovery process is 
carried on. It was about a quarter to four o'clock, when the men 
employed about the works, aud the people in the immediate neigh- 
bourhood, were startled by a pretty loud report, and presently those 
who were in the immediate vicinity of the boiler found that it had 
been lifted bodily afoot ortwo from its bed, aud had settled down again 
on the ruins of the brickwork whicn had enclosed it. The brickwork 
both ends was blown down, and lay in two heaps of débris, and a 
considerable portion of that which bad supported the west side of the 
boiler was also displaced. The boiler itself seemed externally to 
have sustained no damage ; but on looking inside it was found that 
the flue had been torn to pieces, The engineman, John Richmond, 
who happened at the time of the accident to be standing =n the tire- 
hole immediately opposite che end of the boiler, was exposed to 
the full force of a stream of scalding water, and was thrown down by 
a mass of falling brickwork. He died soon afterwards, and his death 
was followed by that of three other men, while several others were 
wounded, ‘The cause of the accident is unknown at present. In order 
to meet a strangely expressed desire, it has been resolved to carry the 
Glasgow “ Union Railway” west to St. Euoch-square, and to occupy 
the site of the present buildings on the eastern side of that square 
with the central station, but without intervering in any way with 
the area of the square, which will remain open as hitherto. The 
line will cross the river between the Victoria and Hutchesontown 
Bridges, passing into the Wynd district about half-way between 
the bridges, where the property is less valuable than at Park-place- 
corner. Tne Wynds will be intersected by the main line running 
towards Saltmarket—an extension to St. Enoch-square, and a loop 
line running from that square eastwards till it joins the main line 
near Saltmarket. The latter street will be crossed near to St. 
Andrews-street; and, by keeping a little to the south of the line 
forinerly proposed, the extensive property at the Cross will not be 
interfered with. It is also proposed to convert the College Green 
and the site of the College buildings into a great central terminus 
for goods and mineral tratlic, provided satisfactory arrangements can 
be arrived at with regard to a new site for the College—The anti- 
podes continue to tind work for the Clyde shipbuilders. Thus 
Messrs. Barclay, Curle, and Co, of Stobcross, have launched a 
screw steamer, of the following dimensions: — Length 210ft. ; 
breadth, 27ft.; depth, l4}ft.; tonnage, 750. She has larje cabin 
accommod:tion for passengers, and will be fitted with engines of 
125-horse power. This ves-el is the property of Messrs. Cowan and 
Co., Edinburgh, and others, and is intended for the Australian 
coasting trade; she has been named the Albatross. We may also 
notice the launch from the shipyard of Messrs. J. and G. Thompson, 
at Govan, of a handsome screw-steamer, of 7U0 tons anu 
180-horse power, built for the Tasmanian Steam Navigation Com- 
pany. The Southern Cross, as she was christened, has been built 
under the superintendence of Captain Edward Lucas, and wili be 
elegantly fitted up for the passenger trade of the colony. The new 
iron paddle-steamer Will o' the Wisp, 600 tons and 180-horse 
power, was tried on the Clyde on Saturday. The builders had 
engaged to carry 200 tons dead weight at the speed of 17 
miles an hour, under a considerable penalty, the owners engaging 
to pay a premium of the same amount if the vessel exceeded that 
spred — Mr. Wilkie, engineer, Glasgow, being appointed umpire. 
With the above cargo the vessel ran the distance between the Lights 
in 52min. Lisee., being over 18 miles an hour, consequently the 
builders have won the premium. The Will 0’ the Wisp was 
designed, built, and engimed by W. Simons and Co., London Works, 
Rentrew, and has left the Clyde for the purpose of running 
the blockade, She is the fourth steamer which has sailed 





from the Clyde with the same object within a month, 
Three time-guns are now fired in Glasgow— one from St. | 


Vincent-place, one from the Broomielaw, and one from ilamilton 
bill. ‘The last is a 52-pounder, and has made itself heard a distance 
Messrs. Reid, of Port Giasgow, have launched 
an iron ship named the Hindostan, for the British and Eastern Ship- 
ping Company. Her dimensions are 183ft. length, 31ft. by 4ft. 
beam, and 211t. depth of hold, registering about 850 tons.—A rather 








important contractors’ action, “ Morrison v, the Caledonian Railway | 


Company,” has been disposed of in the Court of Session. Mr. Morri- 
son sought to reduce and set aside—Ist. A specitication of certain 
works required to be executed in the formation of the railway con- 
structed by the said Caledonian Railway Company from their main 
line to Granton, 2nd. A letter or offer, or tender by the pursuer, 
dated 27th February, 1858. 3rd. A pretended contract, entered into 
and executed by the pursuer and Alexander Howe, bis cautioner, 
and the detenders, dated 2Uth and 24th April, 1858, whereby the 
pursuer bound hunself to jay down, form, construct, and complete 








the said works to the satisfaction of Mr. Join Francis Dundas, the | 
enginver of tie railway company, in terms of the said specitication | 


ant plans relative thereto, for the slump sum of £20,298 sterling; 
and which deed of contract provides that any dispute or difference 
between the parties should be referred to the said Mr. J. F. Dundas; 
whom failing, the engineer for the time being of the said Caledonian 
Railway Comp iny. 4th. An offer from the pursuer to the defenders, 
dated 24th April, 1855, whereby he offered to execute the work 
described in a supplementary specitication. Sth. A pretended sup- 
plementary contract, with supplementary specitication and tender, 
between the railway company ou the one part, and the pursuer and 
his coutioner on the other part, dated 26th August, and Ist Septem- 
ber, 1808, whereby the pursuer bound himself to remove the whole 
of the surplus earthwork from the cuttings, and instead of carrying 
it to spoil, as originally agreed upon, to daposit it for the completion 





| of an embankment near the entrance to Delry Cemetery ; and to exe- 
cute certain other works, including a bridge over the Haymarket 
branch of the Caledonian Railway—all to the satisfaction of Mr. J. 
F. Dundas. The summons in the said action also contained a con- 
clusion that the defenders should be decerned and ordained to pay to 
the pursuer £22,551 1s. 8d., being the balance remaining unpaid of 
the expenses incurred by the pursuer, and for labour and materials 
used by him in the said works, with interest from the date of citation 
insaid action, including a reasonable sum asremuneration to the pur-ucr 
for superintendence from 26th April, 1858, to 28th August 1861, ana 
otherservices rendered by him in connection therewith, and for profits ; 
and that the said defenders ought and should be decerned and ordained 
to pay to thepursuer £18,259 3s. 3}«., including a sum of £918 13s. 5d., 
for which he has been sued by James Todd and Sons, engineers, Leith- 
walk, in the event of the pursuer being found liable to the said James 
Todd and Son for the same; being the balance due to the pursuer 
for labour and materials used by him, over and above what he was 
bound by the said contracts and specifications to use and furnish in 
the foresaid works for the slump price therein mentioned. To this 
action the defenders, the Caledonian Railway Company, lodged 
detences, in which they maintained that the pursuer is barred from 
insisting in the reductive conclusions of the sammons by homologa- 
tion of the contracts in question. Tbat even on the assumption that 
the pursuer’s averments are true, he is barred from now insisting in 
the reduction in respect of his adoption of the contact after he dis- 
covered the alleged mistake or error under which he made his tender, 
and that no relevant grounds of reduction are stated by the pursuer, 
and the defenders are entitled to have the action dismissed, in so far 
as it concludes for production and reduction of the deeds libelled. 
After certain procedure, the defenders, the Caledonian Railway 
Company, agreed, however, with the view of settling all questions 
and disputes between them and the pursuer Mr. Morrison, to pay 
him the sum of £15,152 15s. 44d., in full of his claims under the 
action. Accordingly, a minute was lodged in process, in which it 
was stated that the parties had settled the whole questions between 
them in terms of a mutual discharge therewith produced.—The 
Glasgow Association of Assistant Engineers has resumed its periodical 
sittings. At the last meeting, Mr. J. A. Smith presiding, Mr. Theo. 
Schnell read an elaborate paper on the “Strength of Materials.” 
He took up several of the ordinary mathematical formule and reduced 
them to more simple terms. A good deal of discussion followed the 
reading of this paper, which bore the marks of careful preparation, 
and for which the chairman conveyed to Mr. Schnell the thanks of 
the association. It is expected that the next paper will be read by 
Mr. Cunliffe, on “ Floating Docks,” and, should time permit, the 
discussion on Mr. Schnell’s paper, will be resumed. 

Tue half-year has now nearly closed, and we may be permitted to 
offer a few observations on the position of the great railway com- 
panies. The tratfic of lines depending on pleasure excursions, has 
not been maintained this half-year as compared with the correspond- 
ing period of 1862, when the Exhibition was in full swing; but the 
more solid undertakings have kept up well. ‘Thus the Caledonian 
has advanced from £238,620 in 1862, to £249,550 in 1863; the Great 
Eastern, from £598,832 to £605,986; the Lancashire and Yorkshire, 
from £665,993 to £707,956 ; the London and North-Western, from 
£1,919,765 to £1,961,328 ; the Manchester, Sheflield, and Lincolnshire, 
from £283,640 to £309,825 ; the Midland, from £323,632 to £860,540 ; 
and the North-Eastern, from £1,026,599 to £1,096,062. The Great 
Northern has, however, receded from £622,038 in 1862 to £619,285 in 
1563; the Great Western, from £916,978 to £890,033 ; the London, 
Brighton, and South Coast, from £453,288 to £415,660 ; the London 
and South Western, from £501,887 to £472,164; and the South- 
Eastern, from £386,286 to £376,275. ‘Thus in seven cases there lias 
been more or less progress, and in the remainivg five instances more 
or less retrogression. In the five latter cases, dividends can scarcely 
be maintaiued at the same rate, although some of the lost ground 
may yet be recovered. 

Erratum.—A very laughable error occurred in the programme of 
our last week's budget. “Typo,” with the perverse ingenuity which 
he sometimes displays, printed the simple monosyllavles “ the fens” 
“the irus !” 








METAL MARKET. 
Tur Metal Market is steady, and a moderate business doing. 
Raits.—In fair request, at £6 10s, to £7 per ton, f.o.b. at Cardiff or the 
North of Eugland ports. 
Scorcu Pie Ikon.—A flat market. The quotations are :— 
Mixed Nos, Warrants, buyers at Gis. 6d. ; delicrs (1s. 94. 
No. 1. G.M.B. o 61s. Od. Po 6.s. 6d. 
3. = ra GOs. 6d. ae lds. vd. 
Gart-herrie, 63s. 6d. ; Coltness, 63s. 6d. ; Calder, 63s. ; Glengarnock, 62s. 
Corrsk.—Dull, at £103 Sheet and Sheathing; Tile and Cake, £98 per 
ton. 
TIN.— Quiet. Banca is quoted at £118; Straits, £113; English Bar, 
£116 ; Biock, £115 per ton. 
‘Tin Puares.—Less in demand, Coke, 23s. 6d. ; Charcoal, 27s. per box. 
Leav.—Firm. English, £20 10s. ; Spanish, £19 10s, per ton. 
SPKLTER.—Steady, Some business has been done at £15 to £18 5s. per 


on. 
65, Old Broad-street, London, 19th Nov., 1863. MOATE AND Co. 


PRICES CURRENT OF TIMBER. 
1862. 1863. |; 1862. 


£6 & £2 Perload—£ 3 £8, £ eu £ 
013 0 14 015 ©! Yel. pine per rednced C 
c, - 310 410 310 410)| Camada Ist quality 17 018 0, 17 O18 0 
yellow pines. 310 410 3 0 4 0 2nd do... 11 012 0) 11 013 0 
St.John, N.B.,yel... 0 0 0 08 5 0 510 | Archangel, yellow 13 01310! 13 01310 
Quevec, ous, white.. 519 610 510 61 St. Peversbg. vel... 11 1013 0; JL lv 13 0 
" Q 3 0° 310) Finland... - 9 
0 0 0 © | Memel .. - 10 015 ©| 10 015 0 
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Lathwood, l'antz.fm 510 6 10 10 610 Staves, per stim 


310 5 0)| Gothenburg, yel... 10 011 0| 10 O11 0 
310 61 wiite 9 « 910, 9 O 9 
210 810 | Gefte, yellow...... 1010 11 10] 10 011 10 
3 0 3 5. Socerhamn ...... 9 10 10 lo 
h s 0 
210 2109 0 
| 5 0 
. 014 14 
| 5 ) 
St. Peters 8 0 S10 8 O 8 in| Quebec, pipe...... 74 0 750 70 075 0 
| Deals, per (., 12 t. by 3 by Sin. punshon 18 0 204 13 O20 6 
Quebec, wht. spruce 15 10 18 10 15 1019 10)| Baltic, crown am 6 12 
tJohn, whiepruce34 015 10 1410 16 10|| pipe........g 150 0 1600/15 016 0 


American Cast Incn Orpnance.—The American naval guns, of 
bores not exceeding 11 in., are cast solid; all those of 13 in., 15 in. 
| and 20 in. diameter of bore, being cast hollow, the core being cooled 
| with water, upon Lieutenant Rodman’s plan, originally patented by 
| him in August, 1847. The 11 in. guns, cast solid, have borne in 
| many cases 2,000 rounds and upwards, without failure, but every 
| attempt to cast solid 13 in. guns has failed, the unequal cooling of 
| so great a mass of metal, leaving the gun in a state ot initial strain. 
For the army, the system of casting upon a core is practiced toa far 
greater extent than for the naval guus. Guns of a bore corresponding 
to a 32-pounder, although intended to carry projecticles of 7vlb-. 
| weight, are cast hollow, and, itis believed, with advantage. The 
Americans appear to wish for no better ordnance than east iron guns 
hooped with wrought iron rings. Krupp’s agency, in New York, 
has done nothing iu the way of introlucing steel guns; altho gia 
few guns made of puddled stee have been purch ised from Ameri a9 
make: s, 

Tun “ Day Telegraph” of March 31st, in its de 
Benson’s Great Clock, says: “ it is a triumph of ingenuity. 
new show-rooms contain clocks designed by first artists of the day, 
and include clocks for the drawing-room, diuing-room, bed-ro nn, 
library, hall, staircase, bracket, carriage, church, turret, railways, 
warebouse, counting-house, with musical, astronomical, and every 
description of clock, from the plainest to the highest quality of whicn 
the art is at present capable. Church and turret clocks specially 
estimated for. Benson’s illustrated pamphlet on clocks and watches 
(free by post for two stamps) contains a short history of clock and 
watchmaking, with descriptions and prices ; it acts as a guide in the 
purchase of a clock or watch, and enable those who live in Scotland, 
ireland, Wales, the Colonies, India, or any other part of the world. 
to select a clock. J. W. Benson received a Prize Medal, Class 33, 
and honourable meation, Class 15.—33 and 34, Ludgate-hill, London. 
Established 1749. 
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>, @ re E 
No Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references.—-T. DON, Avent. __ (D9) 


Association, 











‘tthe London Drawing 

for supplying Engineering, Mechani =F Architectural, and patton 

Drawing Desiyns, Maps, Plans, Tracings, &c. ke. Enclose stamp for Pros- 
pectus, FREDERIC YUUNG, Manager. 
7, Duke-street. Adelphi, (E376) 


G ‘and J. Brown and Co., Wicthee- 
x @ HAM IRONWORKS, ROTHERHAM, Manufacturer of Pat TENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, 


CARRIAGE, and WAGON TYRES. - 
‘ 
‘ ohn Fowler, Jun., 28, Corhi rill, 
e LONDON, E.C. 
Full particulars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 


A} Martin, Iron and Brass Founder, 


@ 4, Vine-street, York-road, Lambeth.—Every description of C ation 
executed with despatch. Lathes, F!y and Band Wheeis, Maileabie Lron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearsng rs, Lathes, 


Change e Wheels, Drilling Machines 8, Crabs, &ec Old Metal bought, (F104) 
yjamun Miiler, 


L mn 

Ke Machine Tool Bro- 
KER, Providerce-street, and 
Second-Hand Seif-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 


itunslet road, Leeds. N.B.—New 
srake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Mac shine sin Sto ak. Delivery immediate. ( E176 


, mounted 





London. 














‘mith’s Traction Engines 


on Springs, are the Simplest and Che _ in the W orld. Sizes, from 
50 horse-power. Portable and Fixed Engines, Saw Tables, &c. 
Nene Side Ironworks, Thrapston, (E1062) 


— COL aie y \ 

\j essrs. R. J. and E. Coupe, | - 
Vorsley Mesnes Jronworks, Wig Manufacturers of High-pressure 
Steam Engines up to any H.P., Sugar 


Confensing and Non-Condensing 
Mills, &e. N.B.—Hor.zontal Hig gh-pressure Steam Engines, from 10 to 
(61504) 


60-H.P., conste antly in stock, 

‘ . 

( ‘harles Fallows, Manufacturer of 
J SPONGE CLOTHS, used by her Maje-ty’s Government and the 
Principal Engineers 1m the Kiuzdom ; also by Kailway and Steam Packet 
Companies. Lamp Cotton and Engine Waste Maker.—Neptune Works, 
41, Temple-street, Lo m lon-re ad, Manchester, (E1840) 


ron Castin us, of First-rate Quality, 

for machinery and other purposes, Iron roofing and every description 

of smith and founders’ work.—JAS. HAYWOOD, jun., Phoenix Fou: ory 
Derby. D145) 


? . } } Ja} . Tari 

pe s Patent Metallic Bridge Work 

is the Lightest, Strongest, and most Durable in the W V orld, according 

to price. RAILWAY tLANT of every description. —W INDSOR BRIDGE 
IRONWORKS, near M: anchester, (F105) _ 


L aswell’s Patent Hydraulic Forging 
PRESS.—THE KtRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders fur Machines of any size or power. 
(D1769) | 
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TOR RAILWAY COMPANIES "AND | ENGINE ERS, 


The Cheapest and Most Durable 


AXLE-BRASSES known, nade by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe lain Fleet-strect ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pum 1s, Cocks, &e. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, A uminium. Bronze, &c. (F128) 


, NOTICE.—N« '« REMOVED. 
Suffell, of 132, Lung Acre, London, 


® W.C., pore of a ‘Lrausit Theodolites, Levels with 
permanent aujus tments, Needic-socket Iawing Instruments, Adjusting 
Dividers, Metallic Edge Rules, Measures ot all Nations, &c., respectfully 
requests Engineers, Contractors, Surveyo. + ,and the profe ssion in geveral, 
who have for many years favour:d him, to forward all Orders and Accounts 
to the above address, N.B.—C. SUFFELL was th eony Exhibitor of the 
above- mentioned Instrume “Ints (see Juror's Re ort, 18 (Fil: 3) 


‘oundation Stone to Fix Machinery. 


—Sound hard STONE, in blocks of larg dimensions, prepared to 
given sizes, delivered in railway trucks at Cot: iam Station, at 9d. per 
cube foot, Cust of carriage to any locality suv, lied on application.— 
Ap; ly to RANDELL and SAUNDERS, Corsham, Wilts. (£861) 





kR oscoe’s Self-Acting Luli icators for 
STEAM ENG INES.—Testimonials and Prices Pust-free.—Apply to 
EDWIN H. NEWBY, Leicester, 
The above Lubricators grease every particle of steam 1 revious to its pass- 
ing ¢ throug sh tl the valves into the cylinde “rs. (el 7) 


‘\ rinding and other Machi ery for 
corn vitae factories, &c. ; hydraulic presses, rol '+,edge stones, 
&c., for oil miils ; malt mills, for’ bre werles; corn and seed crt. hing miils ; 
horizontal steam engines, from 4 to 20-horse power; portal .€ eng nes, 


from 2 to 10-horse power ; circular saw benches, rack and fixe. ,&e. &.— 
Made by E. R. and F. TURNER, Engineers, Miuwrig shts, and Founders, 
Ipswich. ee 1833) 








TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPA 1th, &e, 


i Patent Mineralised and Vulca- 


Ph yaad INDIA-RUBBER, manufactured by WILLIAM WARNE | 


Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Washers, Fiexible Tubings. 

Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 
And ali other India-Rubber articles in use by engineers and others. To 


be had at the Mills, Tottenham, N., Middiesex. Warehouse, 9, Gresham- | 


street West, London, E. C. 
N.B,—Svle Manufacturers of Valves of the Patent Mineralised (Red) 
Sr dia-Rut-her, up to 6 ft. i in. diameter in any y thickness. Ott) 


[avid Jones, Bridge Ironworks, 
and Herbert's Park te Bilston, Staffordshire, Sanction, 

under Liceuse of the Patentee, of 

MALLET’S PATENT BUCELED IRCN PLATES, 

», &C., 

%, ald various im- 

shiest, strongest, most 


for Ficoring, ior Railway and otier Bridges, Viaduects, Whary 
for the Flou:ing and other parts of Fire-proof Bui 
portant structural uses. There plates form the lig 
rigid, and durable fuoring known. They were pr mounced by the late 
} Brune}, ** she best bridge flooring extant. 

‘They have been adopted at the New Bridge, 
Trailways, and in many other first-class struc tures, by Mcesrs. Page, Hawk- 
» Rendell, Stephenson, and other engmeers, and sor Fre proof 
ings by Government, the War-office, Met: opolit.n Board of Works, 
ind other important uses 
» opeermens of t!e Buckled Plates can be seen at Bull 
Tha street, LowJdon. 

Apptication for lithographic circulars, prices, and other information as 
to supply of the Pilates %: o# made to the Manufacturer, as apove, or to 
Robert Malet, Esa. - £., the Patents-, ll, Bridge-strect Westminster 

N. B— Manu vurer uf bovier Piate-, Bridge and Ship Piates, also 
She kinus, ana Rivet Iron of. first quali.y. — Address 
Lk IDGE ‘IRON W ORKS Bilston, Staffordshire. (E2105) 








Westminster, on the Ivdian | 


Wharf, Upper 


mes- 
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NOTICE TO INVENTORS. - 
ffice for Patents of Invention, 4, 


Q Trafalgar- “square, Charing-cross.—The ‘*C ircular of Information n 
may be bad, gratis, as to the reduced expense and facility of protestion 
for inventions under the new Patent Law forthe United Kingdom, er 
Foreign Countries; and every information as to ai] patents sranted from 
1617 to the present time, by applying personally or by letter te Messrs. 
PRINC EandCo., Patent Office, 4, Trafalgar-equare, C haring cross 17) 


‘\flice for Pate nts, London.— Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, 
continue to procure BKITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” yratis, on appli- 
cation or by letter. (8032) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent ma tters), 
62, Chancery-lane, London, *‘ A Guide to Inventors” 
applic ation, or by post on forw: arding two postage stamps. 


Pp Batent Office, Jan 


Mr. CLARK, Pr: tel Engines r, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS reguiring assistance in pre paring Drawings and Specifi- 
cations, and in patenting aud carrying ont mechanical inventions, Cireu- 
lar of information and plate of Mechanical Motion free on application. 
(933 


P 





(931 a 





atents and Registrations.— 


INVENTORS can be supplid with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN VATENTS and KNGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F120) 





patents. Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for lnve utions. Provisional pro- 
tection, 6 to 8 guineas. A ** Guide toluventors* free by post. (F80 
N 5 J 
To Inventors —The General Patent 
COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Desiyns, at moderate charges, 
Unnsual advantages afforded to Inventors, A HANDPBOvK as to the 
“ae of procedure aud charges for securing patents is-ued gratis, 
(8610) R. MAKSDE N LA’ PHAM, 


{ngineers and Machinists can Effect 


a Torte of FIFTY PER CENT. in wear «lone by using the PATENT 


Sec. 


Companies for Bearings and other purposes, esult of trials on some of 
the principal Kailways, avd prices, forwarded, on application to W, 
LEV oT? and CO., at the Works, Emerson-- treet, Southwark, S.E. (F11 ) 


W —Stzand for Feneing, Railway Sig gnais, Wire Sash Co.ds, € 


lire Ropes of Every Description. 
Lightning Conductor-, Submarine Electric Ca! he s, and Telegraph shores, 


&c.—JAMES STEPHENSON and Co., Millwall, London, E. F130) 


rev. YD : as 
. WV ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES. deans Mo: ugh Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightmng Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E, (B494) 


fox Brothers, Derby, Engineers, 


ENGINEERS’ TOOL i AKERS, late Joseph and James Pox. 
Established 1781.—Sole manufacturers of T. 5S. Cressy’s Cask-naking 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wueer, 
Agent, (E1172) 


i . m: ss 
Brick, Pipe, and Tile Machines.— 

E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and Cu., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-bill, Cannon-street, E.C., where they may be 
seen in operation daily. (E365) 


" 
Brass and Copper Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Goverument and the leading Steam-Packet Com 
panies, are cheaper and more durable than the ordinary tubes, —Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.€ (B131) 


T° Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
| piling machine to which stcam has been applied. Description and testi- 
monials sent on application to 8, Statiou-terrece, Huil. 

Extract from a report of a paper on Pile Driving, read before Society of 
Civil Engineers, by Mr. W. F. Bryant, o! the Westiniuster Kridge Works, 
Deceuzber 5in, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most priuecipal machines which have been invented, preferring 
| Sissons and White’s as being the must economical and prac tically useful, 
(E713) 














the 





4 ‘ 
] ailw ay s. — Griffin’s “Economic 
| ) PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
| interested in Kailways, are respectfully invited to inspect this system, suid 
by our Chief Engineers and Contractors ‘* to be superior to any which has 
yet been adopted,” and “ in every respect an improvement on the ordinary 
sleeper road.”—Can be seen on several metropolitan railways, aud at 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, Juln-street, W.C. 


= . (+70) 
be 


arings.—The Patent Anti-attrition 
over all Patent and other Metals now in use :— 


METAL BEARINGS combine the following considerable advantages 
A Saving in 


| Cost of 20 per cent. 

| Wear 9 59 9 
Lubrication ,, 20 pa 
Weight 15 


To be had of the Patentees in In; gots or Castings. —W. LEVETT and Co., 
Yorks, Emerson- -atrect, Southwark, S.E. (Fil 3) 








[he Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, } Pore r.— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 

| Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columus, Water Tanks, 

Pumps, Travelling and Fixed €r anes, Switches, and Crossings, &e, & 
___ London Utlice—27, GREAT GEORGE STRE ET 8.W. (2078) 


tropolituu Railway Carriage and 


| Me 


WAGON CUMPANY .L 1MITED), SALTLEY WuRKS, BIR- 
MINGHAM (successors to Joseph Wright and Sone, Railway Carriere andl 
Wagou Builéers and Contractors. Kailway Carciiges and Wagons of 


every description supplied either for cash or deferred payment, anc 


) Railway Wagons to be Let on Hie.—For terms and 


Saltley Works, Birmingliam; Loudun Ageucy, 8, Adam-street, Ade!phi, 
; Wc. ‘Eis 
( \rmerod Gnierson & Co.. isngineers 


~~ Millwrights, aua Bo iermukers, ST. 
MANCHESTE«, weg w call attenson to their tuck of PATI on Nd wor 
SPUR, BEVEL and athe Wie kLs, VCLLEYS, ac., veing toe largest 
stock in the Trae, WHEELS of ANY SIZE and P ITCH not contained in the 
list wiil be supp: ied on ve ry advantageous terms, and "6 Gharve i mane 
for the use of Patterns. List of Vatterns and Prices forwarded on 


application. Manufacturers of Wrought aud Cast Iron Bridges, Iron 
Rooffing, Girders, Turntubles, Traverses, Cranes, Water Columns, ’umps, 
| aud Tauks Hydraulic end other Presses, &c. &c. (E429) 


W.c)| 


—-——-+s = 


Gpecifications priced for Lap-welded 
Boiler Tubes; Gun Mutal and Iron Steam Engive Fitments ; 
Hydraulic Machinery ; Wrough: iron Pipe for Steam or Water and Gas, 
LAMBERT PROTHERS, WALSALL. u ae) 
Te Ironfounders, 
Foundry) Engineer, Mane ~~ mu p 


&e.— J. Ireland, 
founders to his 1 ATENT UP! I'UYEKE CUPOLA FURNACE, which 


begs to call the attention of Iron- 

effects a savingo! rem 30 per cent, to 50 per cent, in Cokes, and also melts 

the metal in much ‘css time, without any additional labour or expense.— 

F —_ particulars and ‘tc timonials can be had, on application, at his Office, 
, Moreton-street, Stran eways Manchester. (E20 72) 


(jowdery’s Patent Brickmaking 


MACHINE, No. 789, may be seen, and full particulars had, by apply- 














may be had free on | 


53, Chancery-lane.— |" 


ANTI-ATTRITION METAL, now in ex! ens: ve use by Engineers and Railway | 


pper | 


particulars apply to | 


GEORGE'S ITRONWOUNK>, | 


to him, at Llanymyncech, near Uswestry, Salop. 

P.S.—Any respectable party desirous of making and bring ring these 
Machines iuto use, here and in France, will be liberaily dealt with.—Apply 
as above, ur to Messts Prince and Co., Patent Office, 4, Trafalar-<quare, 
London. - 2060) 


mpro' oved indless Band Saw, 30-in. 
Pulleys, with compensating motion to prevent breakage ” Saws, and 
movable Table for angular and circular cutting ; portable and fixed Er ines, 
Saw Tables, Mortar Mills, Cranes, Weighing Machines, Bending RKoilers, 

&¢.-—-CLARK and CHARNL®&Y, Engineers, Preston. (E2238) 


) ‘ 
| Deda s Iron and Steel Patent 
| LICENSING COMPANY (LIMITED) begs respectfully to call the 

attention of Railway Companies and others to their ECONOMICAL 
| PROCESS for STEEL(NG tne SURFACE of RALLS by CEMENTATILN, 
by which their durability is largely ierease t. 

In addition to the many testimonials from eminent engineers already 
published, the Company have the pleasure to sub nit a copy of their mo st 
recent one, from JULLN FOWLER, Esq., ENGingen OF TUK METROPOLITAy 
RatLway. 

Utiices, 7, § 








ize-lane, London, E.C. 


[Copy of Testimonial.] 
METROPOLITAN RAILWAY. 
2, Queen-square-place, Westminster, §.W., 
May 18th, 180% 

Dear Sin,— You know how reluctant I am to write ceriificates or testi- 
monials with reference to inventions or new combinations, except under 
peculiar circumstances, and when the evidence of success is undoubted. 

I was first induced to use your process for steeling the surface of Kails 
for the permanent way of railways on the recommendation of my fricnd, 
Mr. t. KE. Harrison, in whose experience and judyment | have the greatest 
confidence. 

1 have now used your plan for some time, and on the Metropolitan Rail- 
| way of Londen it has received the most severe trial to Which it can possibly 
be subjected, as the traffic i. enormous, the engines heavy, aud contuiauahy 
m aking 5 stoppages with tie oe aks ene i. 

‘ve res’ it has been nest sutistectory, and the rails at this moment 
present the regular smooth steely suriace Which indicates duration of wear 
| and tear without ir jury. 

1 think it proper to add, as the result of my experience, that the success- 
ful application of your excellent plan requires a good, sound, honest quality 
of rail to operate upon.—Yours very truly, 

(Signed) JOHN FOWLER, 
Dovps, Esq., Holmes Engine and Railway Works, 
Rotherham, 


Jeaac 
(E1142) 
Cc. DE BERGUE AND Gv. 
PATENT PUNGHING AND SHEARING MACHINES, 


RIVETTING MACHINES, AND RIVET-MAKING MACHINES, 
ALL ON NEW AND IMPROVED PRINCIPLES. 
Note.—Particulars and Testimonials on Application, 

C. DE BERGUE and Co., Manufacturers of Wrought and Cast-Iron 
Bridges and Girders, Wrought lron Swivel Dock Bridges of all sizes 
Rooting, Iron Buildings, Water Wheels, Boilers, Water Tanks, Machine- 

made Rivets, &c. 
Note.—Plans and Estimates on Application, 

C. DE BERGUE and Cv., Patent Buffers and Draw Springs for Loce- 
motive Engines, Wagons, &c. Manufacturers of Pillar Cranes, Water 
Cranes, and other Kailway Work. 

WORKS—STRANGEWAYS, MANCHESTER. 
LONDON OFFICE, lv, STRAND (ne ar Charing-cruss), W 


(eis) 
TO ENGINEERS, ARCHITECTS, anv CONTRACTPORS tn Tuk TASTERN, 
SOUTH-tASTERN, anv SUUTH-WESTERN COUNTIES, 


GREAVES’ BLUE LIAS LIME, 
14, SOUTH WHARF, PADDINGTON, W,, 
xi. M. TATHAM, AGENT. 


Arrangements are now made by which this well-knowa BLUE LIAS 
LIWE can be sent direct from the kilus in Warwickshir:, in Greaves’ aud 
Kirshaw’s own trucks, to any Stations on the above-named lines, as fresh 
as though burnt upon the spot, and at a lower price. 

ANY QUANTITY, of either lump or ground, can be supplied at a few 
days’ notice, and trocks forwarded daily from the kilns and mill, 

Contractors will find this worth their notice, as they can ve supplied at 
any time in quantities tu suit tueir requirements, from 51X TONS and 
upwards, (£1722) 





GILL AND CO.,, 
TAVISTOCK IRONWORKS, TAVISTOCK, 


(Established in 1804), Engineers, Iron and Brass Founders, Manufacturers 
of Steam Engines and Buiiers, Chains of all dimensions, steeled Shovels vo 
any pattern, and every description of Cast and Haumered Iron for Mining, 
Manufacturing, and Agricultural purposes, All Boilers and Chains proved 
by hydraulic pressure, Foreign Mining Companies supplied on liberal 
terms. Agents for Tangye’s Patent Hydraulic Lifting Jack, and Westou's 
Patent Differential Pulley (2214) 


ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLAsGOW, 


Anp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES 
SLOTTING4 SHAPING, DRILLING, SCREWING, 
PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES, 


TOOLS FOR ARMOUR PLATES FOR 
FLOATING BATTERIES, &v. 





Slocks, 


BORING, PLANING, 


SPECIAL 





PRIZE MEVAL, PARIS EXHIBITIYUN, 1855. 
| (181748) 
EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HiNU's PATENT Rail and Road Weigh- 
Tivavelimg Weighing Craues and Craos, Railway 


bridges, — ead 
Weighiug ‘Iurntavles, &c, & 
Cc R WES 
Ut tne War, ? .ortabie, or Travelling kinds; and Crabs and Winches 
sur sceam or Hand Power, && Abo, Surntables, Water Columns, Tanks, 
aa Pumping Machinery, ava General Railwav Plant, manufactured by 


|BICHARD KITCHIN, Engineer and Ironfouuder, 


| SCOTLAND BANK IRONWORKS, WARRINGTON. 
(E1389) 


~ 


al, 
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PENCILS, Black Lead, and Coloured Chalks. 


A, W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and _— 9, ey, strect, 
mdon, E. (D2137) 


SMITH’S PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS 
KINGDOM AND ON THE CONTINENT. 


Every description of Machinery and Repairs at Reasonable Prices. 


ARCHIBALD SMITH, 69, Princes Street, Leicester Square, W. 





IN THE 








(F127) 
BRYAN JORNSON, 
ENGINEER, CIIESTER. 











BRANCH LINE LOCOMOTIVE, 


aker also of Machinery and Cast- 


1 Ww 
M INGS for MINES 


Special Mac eres for Shot, Red 
for COMPRESSING PEAT and PATENT FUEL. 
Axo d collection o€ Wheel Patterns. 


PERIN’S PATENT 
A FRERCH BAND SAW BLADES, 


Samuel Worssam and Co., 
Having Purchased of M. PERIN, of Paris, the sole ri 
import and sell his Band Saw Blades throughout the United 
Kingdom, beg to announce that they are now in a position to 

<7} supply these Saws from |! in, to Sin, in width, and up to 50fi. 
4 in length, 
The vast superiority of PERIN’S BAND SAWS over any 
} | others, in point of finish, toughness, durability, and evenness 
We > | 


"3 COLLIERIES, LEAD WORKS, &c &e. 

Lead, and Pipe Making, and MACHINE: 

M i Work in ger — 
(D67 


& of temper, is now everywhere admittc od. 
S. W. and Co. keep a large stock of all sizes, up to 2n, 
, from which they can supply orders to any part of the 


re 
(Ae wi 
afl //@i Uni ited wingdom within twenty-four hours’ notice, 
AK A For Price Lists, apply to 
=< he SAMUEL WORSSAM and CO., 
4 a 


SAW MILL ENGINEERS, 
304, King’s Road, Chelsea, S.W. 





(£1987) 
HYSON CREE WORKS, 
NEAR 7 \GHAM. 
A} a x 
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SMITH BROTHERS & ‘i 
BRASS FOUNDERS, 
And Manufacturers of every description of 
BRASS FITTINGS FOR ENGINEERS, BOILER MAKERS 
PLUMBERS, BREWERS, &e. 


8. B. & Co.'s Ilustrated Catalogues sent post free on application, 
LONDON AGENT, ; 
IRA MILLER, 1, Devonshire Street, Islington. N 


(E53 


Ww. EADES AND ‘SON’S” 
PATENT GUIDE SCREW STOCK, 


WITH AN ADJUSTING STOP, 
Which, being set, any number of Bolts may be Screw2d the 
same size without further testing. 


and Manufacturers of Engmeers’ Tools, all kinds of Screw 
Locks, ‘Taps and Dies (of Whitw rth’s p: teh and gange’, Lathes, 
Planing, Drilling, and Screwing Machines 


eon 


sts, 


Machit 





WORES — LICHFIELD STREET, BIRMINGHAN. 
(E552) 





ght to | 





CHANGE WHEELS ror SCREW-CUTTING LATHES, 
UNRIVALLED AS SPECIMENS OF CASTING. 
TO BE HAD ONLY OF 
RICHARD LLOYD, 
Mechanical Tool Manufacturer and Mill and Machine Ironmonger, 
135, STEELHOUSE-LANE, BIRMINGHAM. : 


FURNESS’S 
PATENT WOOD-WORKING MACHINES, 


FOR PLANING, MOULDING, MORTICING, SAWING, SQUARING, TENONING, 
BORING, REBATING, AND GROOVING. | 
Prices and every information respecting these celebrated and well-known 
machines can be had on application to 


WILLIAM FURNESS ’ The above are cast from the most complete sets of machbine-cut patterns 
73, LIME STREET (late of Lawton-street), LIVERPOOL. in the Kingdom, and, in consequence of increused facilities are now 
(E16°6) offered at REDUCED PRICES. (8716) 





Prize Medals, 1862, ananiel both to the Exhibitors ond the neces. 


PATENT VORTEX WATER WHEELS, 


WHIRLPCOL BLOWING FANS, CENTRIFUGAL PUMPS. 


For Descriptive Circulars, &c., apply to 


WILLIAMSON BROTHERS, CANAL TRONWORES, REND AL. 


2240) 


BENSONS, ADAMSON, & GARNETTS, 
YORKSHIRE STEEL AND IRON WORKS, 


MANUFACTURERS OF 


Cast Steel Cranked and Straight Axles, Shafts, and 
General Forgings, 
LOCOMOTIVE anp oTHer Rattway WHEEL TYRES witnHovut WELD, 
CAST STEEL RAILS (to any Section) BARS, BOILER PLATES, &e 


BESSEMER STEEL INGOTS UP TO TWENTY TONS WEIGHT. 
Have appointed H. J. WALDUCK & CO. their Sole Agents for the United Kingdom, 








Heap Orrices—1, MARKET STREET, “osname 
And at 5. 3 nnett’s Be 1, Birmingha M3 33, Quay Side, Newcastle-on-Tyne; 12, Royal Exchange Square, Glasgow 3 
' South Tarade, Leeds; 22, Georee Street. Sheffll. (E2277) 


The prt “Old Hall- street, Liverpool ; and London Office, 11, G'd Jewry Chambers. 


Prize Medals, International are, 1862. 
CLASS 8, Nu. 1969, “FIRE ENGINES,” & 
CLASS 31, No. 6003, “ PARALLEL VICE WITH aneustme JAW.” 


ey) W. ROBERTS’ iS. 
’ STEAM FIRE ENGINE 


Wos Fi First to Raise Steam to 100 lb. per square inch, First to Throw 


water, and the only English Engine in its class that fetched the water at the 18-ft. lift without demting the pumps or suction pipe:, at 
the Crystal Palace trials, July Ist to 3rd, 1863 
square in the bottom of the pump. 


Extracts from the Letter of his Grace the Duke of Suiherland, Chairman of the Steam Fire Engine Committee 


“At the meeting of our Committee a few days since, for the biel of making the awards, it was a matter of much regret that it was not possible, 
unde —_ circumstances, to award a prize to your Engine. . - your Engine having evidently got into a class in w ‘hich you had nov originally 
intendet to compete. 

“The Committee, however, have by a formal resolution ‘highly commended your Engine, and have deputed me in my capacity of chairman to 
convey to you their best thanks for your exertions in producing so good a Steam Fire Engine.’” 


W. ROBERTS’ PATENT BOILERS, from their Lightness, Non-liability to Priming, and Rap 
Generating Steam with a small consumption of fuel, are particularly adapted for Steam Cranes, W 
Travellers, &c. 


HAND FIRE ENGINES, SHIPS’ PUMPS, FEED PUMPS, HOSE REELS, HYDRANTS, STAND PIPES, 
AND EVERY DESCRIPTION OF GEAR FOR EXTINGUISHING FIRES. 
Manufactory, MMiliwall, E., atpenenng: Millwall Steamboat Pier. 


RUSTON, PROCTOR, & CO,S 


|| CELEBRATED PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF 


LONDON, ST. PETERE BURG*’, SCHWERIN, GOTHEBORG, LILLE, FAMDURGH 
LA HAYE, BELFAST, &c. &¢. 


They are made with one or two Cylinders, in sizes of from Four to Forty Horse Power, and are offered 
to the Public as combining advantages and improvements which render them superior to doa others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. 


CENTRIFUG 
(for 





, although it was afterwards discovered that it had been working with a piece of canvas near half a yard 


(E1828) 








ape 


DRIVING 
PUMPS 


Drainage), 


COTTON GINS, &e., 


AL 


or 





Irrigation 


CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCIIES, 

'LOUR MILLS, 

THRESHING MACHINES, &e. &c. 





For Illustrated Catalogues, with full particulars, 
appty to 


RUSTOX, PROCTOR, £ CC., 
SHEAF IRONWORKS, 
LINCOLN. 





(E2221) 
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THE PROGRESS OF ENGINEERING SCIENCE. 
(From the “ Quarterly Review.”) 

Awone the various definitions which have been proposedin order to 
distinguish man from the lower orders of beings, few are more 
characteristic than that which describes man as a tool-using animal. 
Whatever powers other animals exert, or whatever functions they 
perform, are due to the strength of their teeth or claws, or to the 
adaptability of some member which they inherited with their birth, 
and which is an essential part of their being. On the other hand 
we nowhere find man so uncultivated that he cannot use a 
club or spear, and we very rarely find him unable to twist a 
fibre into a thread, or unable to use a bow and arrow. The 
latter, in fact, is a tool of no mean complexity, and requires, 
on the part of the individual using it, longer practice and more 
skill than need be developed by the man who tends the most com- 
plicated machinery in our modern factories, or who guides the 
gigantic powers of our largest steam engines. The essential differ- 
ence is that the tool of the savage is the product if his own hands, 
and its successful exercise depends on his own individual skill, 
while the factory of the civilised man is the result of the combina- 
tion of thousands, who have aggregated their experience in invent- 
ing it, and united their energies to work it. 

There is still another definition which is as characteristic as that 
just quoted, though it has not yet found its way into books. This 
would describe man asa road-making animal; understanding by this 
uot the path which an animal wears with its feet as it goes oe its 
lair to the feeding-ground, but those organised means of communi- 
cation, by land or sea, by which a man seeks to barter the special 
results of his own industry for those of other men; and which 
enable every country to interchange its products with those of every 
other climate and soil. 

These two definitions are worthy of far more attention than 
they have hitherto received, inasmuch as they practically are 
the foundations of the modern science of engineering. It may be 
that we, living in the midst of progress, and being, as it were, part 
of the great work, are not aware of the importance of the changes 
that are taking place through the instrumentality of this, the 
youngest of the professions; but it is not too much to say that the 
invention of the steam engine, and its application to the various arts 
and manufactures, are as important to mankind as the invention of 
the printing press was some four centuries ago. What printing did 
for the intercommunication of ideas and the development of 
intellectual power, steam is doing in increasing the material well 
being of mankind; and in bringing together all the nations of the 
earth, so that none can now remain much longer strangers to the 
other, and all may unite for any purpose, good or evil. Itis no 
hyperbole to say that already, within the last hundred years, the 
engineers have doubled the mechanical power, and more than doubled 
the productive resources of mankind; and they have reduced the 
dimensions of the globe, measured by time, to less than one-fourth 
of what they were in 1763. 

India can now be reached in a month; China and Australia 
in six weeks; and if a line of steamers were established, vid 
Panama, a man might go round the world with ease in three 
months. But these are only the beginnings. We all know that, 
in a very few years from this time, there will not be an important 
port on the face of the globe which may not be reached from 
London in the short space of one month,—and very few with which 
there will not be telegraphic communication. When all this network 
is once fairly established, it is impossible that any nation can 
remain segregated from the rest; and whena thousand millions of 
human beings come to take an interest in each other's affairs, and 
can combine to influence one another, or to effect any given object, 
the results must be such as have not yet been dreamt of in our 
philosophies. 

There were of course engineers in all ages of the world, but 
their efforts were sporadic, and the value of their works depended 
upon the cleverness of the individual more than upon the advanced 
state of the science; and it is only within the last one hundred years 
that the professors of engineering have attained that organisation 
without which nothing great can be done. It is only within the 
same period, and only among the more civilised nations, that people 
have been prepared to spend the enormous sums of money which 
have been required to effect the progress that has already been 
made. 

There are still many village communities in not very remote parts 
of the globe, where the shepherd and husbandmau share with the car- 
penter and blacksmith the produce of the soil or the result of their skill 
or industry—microcosms, where men live nearly as unprogressive as 
the Anthropoids, and little raised above them in intellectual develop- 
ment, living and labouring only to supply their immediate material 
wants, and dying only to be forgotten. 

Among these the engineer has no place; but gradually the 
stagnant pools of intellectual sleep are being drained, and man- 
kind are being formed into larger masses. In former years 
this was effected by the rude but ready mode of conquest, or of 
vilgrimage,—Alexander’s glorious raid did more to bring the 
Fast and West together, than had been effected by the trade of 
the Egyptians or Asyrians; aud it paved the way for the more 
systematic conquests of the Romans, who nearly united all the known 
world into one great empire. When that broke down, as sooner or 
later all systems based on violence must, it was the Crusades that 
first awakened Europe from the torpor and isolation of the dark ages; 
and the pilgrimages to the shrine of St. Peter at Rome, or to t he 
Caaba at Mecca, prevented the two great families of mankind from re- 
solving themselves into a multitude of incoherent atoms. During the 
last three centuries the tendency has been to combine mankind into 
a certain number of larger empires; but to define these by strictly 
marked boundaries, and to prevent intercommunication by custom- 
house and police regulations. Steam and rail are now tending to 
sweep away these barriers, and to fuse all the families of the earth 
together. 

This is not the place in which to speculate with the sanguine 
whether war and international jealousies will cease through this 
better knowledge and greater familiarity of men with one another, 
or to attempt to prophesy with the desponding, the greater evils 
that may arise from this gathering together of the nations. Nothing 
but a frightful catastrophe, of which we have no suspicion, can now 
stop the progress of road-making, or the development of manu- 


facturing industry. But, accepting that progress and that develop- | 
ment as facts, it is well to endeavour to trace how and why the | 
impulse was given, in order that we may more clearly see the | 


direction in which the movement is tending. 
The mechanical engineer naturally takes precedence of his road- 
making brother—in point of time at all events—inasmuch as 


it requires only one man to make or use a tool, and it requires | 
many to make a road or build aship; and man’s progress in all | 


material or useful arts is measured much more by his power of 
combination, than by his individual intellectual development. 
There are besides certain accidental aids placed at man’s disposal, 
which he availed himself of at a very early period. We can 
hardly go back to the time when the hunter and the shepherd had 
not enlisted the dog to assist him in watching his flocks or in captur- 
ing game; or even to the time when the patient ox had nct lent his 
assistance to draw the plough and thrash out the grain. It was only at 
a much later stage that the less domestic horse was broke in to work 
for man, though he became, until the invention of steam, the most 
useful and most versatile of all the assistant powers which man had 
borrowed from nature. He not only did all the work that had 
formerly been performed by the ox, but carried his master in war or 
the chase, bearing him or his goods on long journeys by land, or 
dragging wagons or coaches when roads were made, and 
turning mills for almost every kind of manufacture. Horse labour, 
however, is expensive, and horseflesh heir to many of the ills of 
humanity; so wind and water were early enlisted to assist it—how 
early we hardly know—on land atleast. On water the wind was in 
very ancient times entrapped to fill the sail and waft the frail bark 
of the savage across the lake, and afterwards even on the ocean, 
and it has since the invention of a keel and the increase in the size 


of ships done an amount of work in the carrying line far greater 
| than could be done by all the horses in existence. On shore, how- 
| ever, its services have been far less readily available. The most 
obvious way of using it would evidently be to construct a machine 
like the paddle wheel of a steamboat, and g one-half 
of it, to allow the wind to act on the other half. This has 
been frequently tried, but the exposed surface is so small 
and the resistance of the enclosed part so great, that practically a 
| sufficient amount of power cannot be obtained without a great 
expenditure of means, or unless it is blowing a gale of wind. 
A far more practical mode is the ordinary screw-mill, which is 
one of the most ingenious invertions of modern times, though 
when it was invented, or by whom, is by no means clear. e 
pride ourselves somewhat on the application of the screw to 
| the propulsion of ships, but the employment of the same instru- 
|ment to turn a mill was a far more difficult and less obvious 
| problem, the one being the exact converse of the other. In the wind- 
| mill the passing air acts on the blades of the screw, and its force is 
transmitted to the circular mill which it works. In the ship 
| the mill turns the screw, and its action in a fluid at rest forces 
| forward the body containing the machine. Nothing can well be 
more ingenious than this mode of applying the power of wind; 
but then calm days frequently occur when the work is most 
wanted ; or gales supervene when it is dangerous to loose the 
sails, and then all connected with the mill must remain idle, 
Thus uncertainty is the real defect of wind power, which no 
ingenuity can overcome, and which will consequently, in spite of 
its cheapness, always limit its usefulness. Notwithstanding this 
a great deal of corn is ground in many partsof the world by wind- 
power, and much water raised in Holland and other low countries 
by its agency ; but it is too uncertain for the great combinations of 
manufacturing industry, and therefore will probably never be de- 
veloped to a greater extent than at present; in fact, it may fall 
into disuse as other powers become cheaper and handier, in conse- 
quence of their more regular, and consequently more economical 
application. 

f, however, there is no great scope for mechanical ingenuity, 
and no great power to be obtained from so impalpable and so 
uncertain an element as wind, water forms a far more stable and 
more tangible agent for assisting man in his labours, It is 
uncertain how far the Romans ever used water as a power. If 
they had mills they were, probably, only wheels supported on two 
boats anchored in the current, such as are seen on the Rhine or 
Danube at the present day. To throw a dam across a stream, 
and conduct a regulated quantity of water to a fixed wheel in a 
house, required a ical organisation which the Romans had 
not, apparently, reached, and may also have been unsuited to the 
“finmaras” of Italy. Very early, however, in the middle ages 
corn mills became common on the more constant streams of 
Northern Europe, aud soon superseded hand-grinding as com- 
pletely as the spinning-frame and the power-loom have done 
away with hand-spinping or weaving in this country. At the 
‘present day an immense quantity of hard work is done by water- 
wheels: Some of vast diameter have been erected where the fall 
of water is great, and others of great breadth where the stream 
is heavy and the fall small. Practically almost all our corn is 
still ground by water-power, and a great deal of forging and 
many mining operations are carried on with its assistance. The 
great inconvenience is that in most cases the manufacture must. 
be taken to the power, as local circumstances generally prevent the 

wer being conveyed to the spots most suitable for its application 
The convenience of transport and the facility of subsistence 
ony limit the localities of large centres of manufacturing in- 

ustry to fertile plains, and in these water power is seldom avail- 
able to any great extent. r 

Recently a new application of water power has been effected by 
the inventive genius of Sir W. Armstrong. He first applied it at 
Newcastle, where the general level of the town is very much 
above that of the wharves of the harbour, and the waterworks in 
consequence provided a very tall column of water at the lower 
levels. Of this he availed himself by applying the pressure so 
obtained to force a piston along a water-tight cylinder, and with a 
simple multiplying gear the cranes on the quays were made, by the 
mere turning of a cock, to raise any weight their construction 
could support. By applying the water power alternately on both 
sides of the piston, and acting on a cranked axle—as done in 
the steam engine—a water engine was next invented, capable of 
exerting any amount of power that could be obtained from the 
height of the column of water and the amount of supply. Whena 
sufficient head of water is available, or where the work is inter- 
mittent, this is certainly one cf the’most successful applications 
of water power yet invented. At Great Grimsby Dock, and at 
Birkenhead, pipes are laid under the pavement from a reservoir 
at the top of a tall tower, to every part of the dock premises. At 
the foot of every crane, under the piston of every hoist, at every 
dock gate, unseen and noiseless, the power lies dormant; but a 
woman's hand, applied to a small handle, will set in motion a 
force sufficient to raise a mass weighing fifty or one hundred 
tons, and either to place it in the hold of a ship, or deposit it in 
any spot within reach of the arms of the crane. With equal ease 
the gates of locks 100ft. in width are opened or shut, and the 
smallest as well as the heaviest works of the dockyard done with- 
out a stranger being able to perceive what it is that sets everything 
in motion. 

As an accumulator of power Bramah’s hydraulic press surpasses 
anything that has yet been invented, and may be carried to any 
extent that the strength of the metal willstand. The presses which 
were used to raise the tubes of the Menai Bridge when worked by a 
40-horse power engine were capable of exerting a power equal to 
that of 14,200 horses, and raised one-half the tube, or 900 tons, 
slowly but steadily, through the 100ft. at which they were to be 
placed above the level of the water. 

Air is, perhaps, too elastic to be ever practically used as an 
accumulator, but as a transmitter of power it nearly succeeded 
in the Atmospheric Railway in superseding the locomotive, and 
might have done so if engineers had been able to make a durable 











air-tight valve; and if they ever do so now it may again come into 
| play. In the meanwhile a most ingenious combination of the 
| working and transmitting power of air is employed to carry out the 
great tunnel through the Alps, which, without its aid, would be 
difficult in the extreme. 

The tunnel under Mount Cenis is to be rather more than seven 
miles and a balf in length, and as it is one English mile below the 
summit of the mountain, no air-shafts could be sunk from above; 
and the first difficulty was to ventilate a cul-de-sac that at one 
time, at least, must be nearly four miles in length. This has been 
accomplished most successfully by M. Sommeiller the engineer, 
availing himself—on the Italian side—of a stream of water 
80ft. above the mouth of the tunnel. ‘This is used to force 
air into a chamber, where it is kept at a constant pressure of six 
atmospheres by a stand-pipe 165ft. (50 metres) in height. From 
this it is conveyed in pipes to the innermost end of the excavation, 
where it is set to wotk to bore holes in the face of the rock 
for blasting purposes. There are eight perforators, each of 
which sinks ten holes three feet deep in the face of the tock in 
six hours. It takes some time to dry each of these, and to charge 
it with gunpowder; and it takes four hours to clear away the débris 
and to make all ready for commencing another set of perforations. 
So that practically only two sets are bored in twenty-four hours, 
and the progress is consequently 6ft. per day. At each blow on the 
head of the jumper a portion of the compressed air escapes, as steam 
does in a high-pressure engine. Its expansion is sufficient to cause 
a draft outwards, and keep the place perfectly ventilated; and even 
immediately after a blast the tunnel is freed from the products of the 
explosion very rapidly, and no inconvenience felt. By improvements 
in the machinery the engineer hopes to bore one set of holes in eight 
hours; and as the more work it does the more air it blows off, not 
only will the work be expedited, but the vi utilation improved by 
the more rapid working. 

There are numberless other methods by whica air and water can 











be, and are, applied, either separately or together, according to the 
locality or the nature of the work to be performed. They are in- 
valuable assistants, in mechanical operations, as transmitters or 
accumulators, and when certain mechanical difficulties are con- 
quered, will no doubt be much more used for these purposes than 
they have been hitherto; but, as workers, they are daily sinking 
into insignificance as compared with steam, which, whether used for 
locomotive purposes at sea or on land, or in stationary engines, bids 
fair to perform most of the heavy work of the world. 

Without doubt the invention of the steam engine is the greatest 
mechanical triumph which man has yet achieved. The use of horse- 

wer, or of wind or water, was merely catching a portion of those 

orces which were already in motion on the face of the earth, and 
putting them into harness in order to extract as much work out of 
them as their inconstant nature would admit of ; but the steam eugine 
owes its power to forces which were absolutely dormaut till called 
into action by processes in its own interior, and which can be stopped 
or regulated at the will of those who have charge of it. The nearest 
approach to such an invention before its time was that of gunpowder. 
It showed great cleverness to collect certain substances and mix 
them together, to put them into a retort, and then, by raising 
their temperature, cause them suddenly to expand, so that they 
should strike a blow on a piece of metal with such force as to 
send it in a certain direction through the air. All this was very 
like what is done in the steam engine, but it has hitherto been 
chiefly used to destroy man and his works, aud it is by no means 
clear how it can well be used for any less violent purpose. It, no 
doubt, has had a wonderful effect in arousing the energies of 
man, and forced him to exertions which have had the most bene- 
ficial effect in advancing his civilisation. But a counterpoise was 
wanted which should be as essentially productive as gunpowder was 
destructive. This has been found in steam. Although the invention 
of a practical engine is hardly more than eighty years old, and it is 
little more than half that time since its real value camo to be 
appreciated, the mode in which engines have been multiplied and 
improved during the last forty years, and the thousand new pur- 
poses to which they have been and are daily being applied, is 
perhaps the most extraordinary fact in the industrial history of the 
world. It certainly is the one, the magnitude of whose results we 
are the least able to grasp. 

One of the greatest advantages of the steam engino, besides 
the power of placing it anywhere, is the wonderful flexibility 
with which it can adapt itself to almost any work it is set to per- 
form. The difference between an elephant and a race-horse is not 
greater than between a Cornish pumping engine and an express 
locomotive. The perfection of the former arose from the necessity 
of importing every ounce of fuel to be used in Cornwall, and 
frequently of carrying it for miles over bad roads. This set 
engineers calculating how fuel could be saved, and with such 
success, that at one time a pound of coals did twice the quantity of 
work that it did elsewhere, though this difference is fast vanishing 
now.* ‘l'oany one accustomed to the noisy activity of most marine 
or manufacturing engines, nothing can be more remarkable 
than the sleepy quiet of those of Cornwall. The fire-bar area 
is so great, and the boiler arrangements so roomy and so care- 
fully appropriate, that all the fuel and all the smoke are consumed, 
and none issues from the chimney. In the engine-room 
nothing is seen but one great cylinder, hooped with wood, 
and looking more like a beer-vat than a part of an engine, 
and almost as cool tothe touch. A fewslender bright rods extend 
from the roof through the floor, and to these are attached 
some delicate bright handles, of rather fanciful forms, but these 
suffice to open and shut its valves and to regulate its expansion. As 
the stranger enters, all is quiet and at rest; no burst of smoke, no 
smell of oil, no escape of steam, and no noise; presently there is a 
click click among the handles, the great beam lazily raises itself and 
lifts 100 or 200 fathoms of heavy pit work some ten feet upwards, 
and then as quietly drops it again into its place. Having done this 
giant’s work it goes to sleep again for ten or twenty seconds, as the 
case may be, till called upon to make another effort. This it repeats 
at stated intervals during the whole twenty-four hours, week after 
week, or for months together, without rest or intermission. 

Contrast this with the express engine, rushing past at a speed of 
fifty or sixty miles an honr, making 1,000 or 1,200 pulsations in a 
minute, cousuming coals with reckless wastefulness, and casting its 
vital heat and life’s blood to the four winds at each beat of its valves. 
Nothing that man has done comes so near to the creation of an 
animal as this—even the most unimaginative can hardly help draw- 
ing comparisons between the steam-horse and his quadrupedal com- 

titor. There is indeed more in the comparison than appears at 

rst ; especially when we see the monster fed with great spoonfuls of 
cooked black vegetable food, from which it evolves its vital heat in 
its capacious lungs, which, after circulating through its tubular 
veins, is launched into the air with the waste products of com- 
bustion. 

The point in which the comparison fails is, that while all of 
nature’s creatures elaborate within themselves sufficient intel- 
ligence to feed themselves, and perform all the functions for which 
they were created, man’s engines, without the direct avd constant aid 
of his hand and intelligence, become mere complex masses of iron or 
of wood, as dead and as useless as if resolved into their original ores 
or earths, and buried again in the recesses of the mountains. The 
steam engine might be, and probably will become, more like an 
animal yet, but nothing has been done for the sake of imitation : 
everything has grown out of use, and for once, too, man has con- 
ceived whatnature did not even suggest, for among all the myriad 
forms of life none has been detected progressing on wheels with 
cranked axles. In this asin mest things, the steam engine is strictly 
original,and, strange to say, no new principle has been invented since 
Watt left it, and no new form added which he did not at least 
foresee. The immense progress that has been made since his day 
has been due to the daily growing perfection of workmanship, and 
more perhaps to the careful adjustment of every part, and of 
every engine to the exact special work it has to perform. The pro- 
gress is practically due to the knowledge which is obtained by the 
daily experience of those who watch the working of all these engines, 
from those which make three strokes in one minute, to those that 
make 1,000 in the same tite, as well as all the intermediate grades 
between these two extremes, which are hourly performing every 
class of work under the most completely various circumstances. 

There does not seem to be any theorctical limit to the size of 


acylinder of a steam engine, or consequently to the power that 
may be given to it, but, practically, it is generally found more 
expedient to use two, or more engines to do a given amount of 


work than to increase to any very great catont the power of one. 
Pumping engines with cylinders 100 in. in diameter, and with 
10-ft. stroke, are common in Cornwall, and those used to drain the 
Haarlem Lake were 144in. in diameter; und in the Warrior and 
Achilles the pair of engines are nominally 1,250 or 1,300-horse 
power, but really work up to 5,000 or 6,00U-horse power. When 
more than this is wanted, it may bo expedient to divide it, as was 
‘done in the Great Eastern, between two sets of engines ; for it is 
not only the cylinder, but the crank-shaft, and all the gear, that 
require to be increased in the same ratio. Although the power of 
our fectories to produce the immense forgings requisite for these 
purposes has been increased ten-fold within the last thirty or forty 
years, and is daily increasing, there are conveniences in dividing 
power, where there is room to do s0, that will probably prevent any 
great increase in this direction. 2 

The whole progress has been, as is usually the case, one great 
system of action and reaction. ‘I'he manufacture of larger en~ 
gines has required improved tools, and more refined processes in 
every departwent of iron manufacture, but neither the one nor 
the other could have been effected to the extent required with- 
out the aid of the steam engine itself; hand in hand they have 
gone on improving, and improved till the great steam engine 





° The usual duty of a Cornish engine is one million of pounds raised one 
fuot high for every pound of coaiconsumed. According to rir W. Arm- 
strong the average duty of engines of all classes is nut more than oue thid 
of this, 
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factories of England and of the Continent are the glory of the 
mechanical engineer, and present one of the most remarkable 
triumphs of mind over matter that the world has yet witnessed. 
Nothing can well be more astonishing than to see a great mass 
of six or eight tons of iron being forged under the powerful blows 
of a Nasmyth hammer; or great armour plates, four or five 
inches in thickness, and ten or twelve tons weight, being fashioned 
under the gigantic rollers now in use. Nor is it less won- 
derful to observe the planing, slotting, or turning machinery 
of these factories, fashioning the hardest iron as easily as wood 
might have been shaped not long ago, and with a precision of 
workmanship which was not attained in mechanical woodwork till 
very recently. 

To the engineer this perfection of workmanship is more 
interesting and more wonderful than the Titanic exhibition of 
power. With Whitworth’s gauges and measuring machines, 
quantities may be appreciated and worked which the human 
touch cannot feel and the eye cannot mark, without instrumental 
or microscopic aid; and any one who has realised what perfec- 
tion of workmanship it requires in order that a locomotive or a 
screw engine should pulsate with such enormous py with- 
out loose joints or heated bearing, well knows that this accuracy 
8 no idle exercise of ingenuity, but constitutes in reality the 
principal source of power in modern engines. With the same 
dimensions this perfection of workmanship has doubled their 
effective work as compared with those in the beginning o the 
century, and is as characteristic of the machinery as of the power 
that drives it. Nowhere is this more apparent than in all the 
delicate processes by which the fibres of cotton are sorted out, laid 

ide by side, and finally spun into thousands of gossamer, threads, 
so delicate that even the effeminate touch of the Hindoo can hardly 
match them; and this is done with an evenness and uniformity 
which no human hand ec:n rival. Yet all these fairy fabrics are 
= and woven by an ir)» beast as heavy and as strong as fift 
elephants, and without any of those delicate organizations whic 
pervade every living being. 

In England it is calcul:ted that, when the cotton manufacture is 
thriving, there are thirty millions of spindles constantly employed 
in spinning cotton alone, -o that if every man, woman, and child in 
the three kingdoms wer: to devote twelve hours a day to this 
occupation, they could not effect as much; and it would require 
another population of nearly equal extent to prepare the cotton for 
the spindles, and a very large number of persons to supply the place 
of the 300,000 power-looms that are employed to weave it, and to 
supplant all the mechanical appliances that finish it and fit it for the 
market. All this is required for cotton; but when we add to this 
the amount of power employed in spinning and weaving flax and 
wool, and all the different classes of fibres which we have enlisted 
in our service, the power employed in cotton alone sinks to a mere 
fraction. 

However marvellous the variety, or astonishing the quantity 
of articles produced by the unceasing activity of the millions of 
horees or horse-power which the mechanical engineer has created, 
all their labour would be in vain if it were not for the assistance of 
the carrying branch of the same profession, Unless every corner of 
the world were ransacked to bring raw materials to the countries 
acon coal and iron, the steam engines would soon cease their 

abours; and it is equally indispensable that the manufactured pro- 
ducts should be returned to those who cultivate the soil, or gather 
the mineral products of distant climes. In striving to effect this in 
the cheapest and most expeditious manner, the civil engineer has 
executed a series of works more striking at first sight than those of 
the mechanical engineer, and more pleasing because more perma- 
nent, though perhaps they do not surpass them either in ingeauity 
or usefulness. 

As hinted above, the sea is, and probably always must be, the 
great high road of nations. To the mere savage no barrier can 
appear more impassable than the unstable salt ocean he sees before 
him; but he soon learns how much more easily a large body is 
moved in water than on land, and whether to catch fish or to visit 
neighbouring ports, a log becomes a canoe, a canoe a boat, and a 
boat soon passes into a ship. 

During the three thousand years that have elapsed between the 
launch of the Argo and that of the Great Eastern, men 
have striven unremittingly to perfect this great problem; and 
though the progress has been uninterrupted, and wonders have 
been accomplished, still what has been achieved during the last 
thirty years makes us wonder how so little was done during the 
previous three thousand; and if we continue to improve at any- 
thing like the same rate, the speed of our steam vessels will equal 
that of our railway trains, and a man may easily go round the world 
in a month. 

Till the invention of the compass, long sea voyages were of course 
impossible, and large vessels were consequently not needed for 
commercial purposes; but the discovery of the uses of a keel, 
or something to enable a vessel to hold a wind, even if she could 
not beat to windward, was almost as important, for propulsion by 
oars niust always have been very expensive and. ineflicient in 
large vessels. An immense impulse was also given to the im- 


provement of vessels by the discovery of America, and of the pas- 
age round the Cape, and since then the progress has been rapid, 
and sicvly 5; but it was not till propulsion by steam cleared the pro- 
blem ol all extraneous considerations of weatherlyness, steadiness 
aud handiness in :man@uvring, &c., that marine architects fairly 


grappled with the subject. 
lu order to explain the problem the shipwright has before 


him, it may be necessary to state that a vessel, for instance, of 
1,500 tons, S6it veam, 250ft. long, and with 20ft. raft, dis- 
places 20 tons of water for every foot she moves Jorward, and the 
question 18 what is she to do with this? If she heaps it up 
before her, as the old bluff-bowed vessels did, she has not only to 
climb over jt, but she has wasted an enormous amount of power 


n lifting what she might have left lying. As every contractor 
knows, he is paid the same for wheeling stuff twenty yards 
orward as for raising it one yard high; and what the naval 
engineer secks to do is to spread his displaced water laterally, 
evenly, and flatly over as large a surface as possible. The 
progress already made in this direction will be understood if 
we take, for instance, the resistance of a square box as our unit. 
By simply rounding off the corners, the power rquisite to 
force the box through the water is diminished by one-third; 
by introducing such lines as were usual in the best ships 
thirty years ago, the resistance is lessened by two-thirds. Whereas 
now, in consequence of the improved lines which are mainly due to 
the long scientific investigations of Mr. Scott Russell and his co- 
adjutors, the resistance is only one-twelfth of that of the box first 
mentioved; and this fraction may before long be reduced to one- 
twentieth or even one-twenty-fourth. The consequence of this is, 
that twenty years ago engines of 500-horse power barely sufficed to 
drive a vessel of 1,000 tons burthen ten knots through the water ; 
the same engines would now propel a vessel of 1,500 tons at least 
fourteen knots; and better results than this are being attained. 
Already twenty miles an hour has been reached, the Holyhead 
packets working steadily at that rate; and even an armed dispatch 
vessel has just left this country for China, which, with all her 
armament on board, can do as much, and that without any extra- 
ordinary exertion. Having reached this speed, we cannot long be 
content with less. Vessels must cross the Atlantic at the rate of 
500 miles a day. It would be expensive to build a vessel to do this to- 
day, and it might beat some waste of powershe wouldaccomplish it, but 
day by day it is becoming less difficult, and before long it will be easy. 
Had the Great Lastern been built for speed alone, she could easily 
have accomplished this; but carrying power was her great object, 
and her calculated speed was 15 miles, which she accomplishes with 
singular evenness in rough weather as well assmooth. She has run 
475 miles in twenty-four hours, but her average speed is about 360, 
or 15 miles per hour, or about the average speed of the best ocean 
steamers of the present day. This they accomplish easily without the 
sacrifice of any of their qualities as sea-going vessels, while retaining 
he capability of accommodating a large number of passengers, an 





a considerable amount of cargo for a voyage of 3,000 miles,—the 
distance (speaking in round numbers) of New York from Liverpool. 

But it is not only in speed that such progress has been made, 
as vessels have increased in size in even a greater ratio. Thirty 
years ago 1,300 tons was the measurement of our largest India- 
men, and 2,000 tons of a first-class line-of-battle ship. We were 
all astonished some ten years ago when we heard of the “ Duke 
of Wellington being launched, of 3,800 tons; and the Himalaya, 
of 3,600, built since that time, was the largest merchant 
vessel the world had ever seen. Now our first-class iron-plated 
frigates measure at least 6,000 tons. ‘The Great Eastern is 
691 feet long, 83 feet wide, and _ registers 18,914 tons, 
though her real capacity is nearer 25,000 tons, and the indicated 
power of paddle-wheel engines is equal to 3,600 horses, and that 
of her screw to 4,800, making together 8,400-horse power. If she 
has not obtained, commercially, the success that was anticipated, it 
is not that our engineers did not know how to design and build her, 
or how to furnish her with the requisite power, but simply that she 
was born before her time. ‘The world is not yet ready for vessels of 
her ‘size. Without disrespect to any one, we may say, that until 
vessels of very large size me more common than they are, and 
until nautical experience has been enlarged by the use of such ships, 
there cannot be captains capable, in the highest sense, of command- 
ing, or sailors and engineers sufficiently educated to work so gigantic 
amachine. Our harbours are not big enough to receive her, and 
there is not a single dock in existence which she can enter for re- 

irs. All this may render her a bad speculation, but her building 

nas tended more to set at rest most of the problems of naval archi- 

tecture than anything that has yet been done. We now know that 
there are no engineering difficulties in size, and no practical limit ex- 
cept expediency to the amount of power that might beapplied. All the 
problems connected with speed, and the means by which it 
should be obtained, have been immensely advanced by this greaf 
experiment, and we can now safely go back to vessels of 10,000 
tons and twenty miles speed, with which we may be contented 
for the present. Before such size and speed can be economically 
attained, we still want some further improvements in the forms 
of vessels, but more than this, we want the power of using 
high-pressure steam with safety, and of using it expansively to a 
greater extent than has yet been done at sea, and we want to 
be able to return the condensed steam to our boilers without 
waste. The difficulty in effecting these improvements lies more 
with the engineering crews than the engineers. The latter could 
effect them all, but the machinery would be so refined that it 
could not be entrusted to those who have now charge of our vessels; 
but this is not a difficulty that can long be allowed to stand in the 
way of so desirable an improvement. ‘I'he Americans have that class 
of men, and though principally employed hitherto in their sailing 
mercantile navy, it has enabled their ships to outsail ours, and to 
carry cargoes cheaper than we can, from every port where we meet, 
and has led toa beauty of form and perfection of rigging which our 
ships cannot compete with. 

e, on the other hand, have been so intent on improving our steam 
vessels, that sailing ships have been comparatively neglected ; but to 
these also we must now turn our attention. The improved lines 
have already done a good deal, but the introduction of iron 
masts and iron yards with wire rigging may probably do 
more. The immense length which we now know can be 
given to vessels relatively to their midship-section—which is 
the principal measure of resistance—will enable four or five 
masts to be used instead of the stereotyped three; and as there is 
no practical limit to the —— of steel or iron yards, a cloud 
of canvas may be spread low down, which will propel a vessel 
with a speed hitherto undreamt of. So long as shipbuilders 
were limited by the length of the spars they could find in a wood 
they were obliged to pile sail on sail to a height where they 
acquired a leverage doing more harm than good. All this is 
altered by the introduction of greater proportional length and 
iron rigging. Such a size of yards and sails as would be necessary 
to carry out these improvements would be practically impossible 
when only man power was used; but since we have learned to use 
steam through accumulators that difficulty vanishes. A small 
10-horse power sailor engine would, in a few hours, store up such 
& mass of power in two or three accumulators in the hold of the 
vessel as would brace the yards round in a few seconds, and do 
all the heavy pulling and hauling of the ship. With all these 
appliances may we not anticipate from the agency of our old, but 
inconstant, friend the wind a speed nearly, if not quite, equal to that 
which steamers are now accomplishing? Is not twenty miles an 
hour a possible speed for even sailing ships? 

This increase in the size of ships, and their constantly growing 
number and importance, bave required a corresponding increase in 
the dimensions of the ports for their reception, and worthily have the 
engineers responded to the call; for some of the modern harbour 
works rank among the largest structures in the world, and, con- 
sidering the difficulties among which they have been erected, display 
more skill and ingenuity than any building standing on dry land. 

The ancients executed works which appeared to themselves very 
mighty, * but none which will stand comparison with those of 
modern engineers. The Mediterranean is full of natural harbours, 
which sufliced for the small shallow vessels of the Greeks or Romans, 
Even the imperial port at Ostia, which was by far the greatest arti- 
ficial work of the class undertaken in ancient times, would not be 
thought much of now-a-days. The port of Trajan was little more 
than a hexagonal basin covering some seventy acres of ground, and 
consequently less in extent than the Victoria Dock at Blackwall ; 
infinitely less in an engineering point of view, as the Ostian port was 
probably hardly more than ten feet deep, had no locks or entrance- 
gates, and was consequently liable to be silted up by the river, 
which necessarily had free access toit ; and the Claudian port, forming 
the sea-entrance, was both in design and extent very like the Duke 
of Buccleugh’s Harbour at Granton. But even then it is probable 
that the ducal surpassed the imperial harbour as an engineering 
work, as much as ours are inferior to those of Rome in an’ architec- 
tural point of view. 

Down to the end of the last century we were content with 
such estuaries or such natural harbours as nature had pro- 
vided us with. It was then thought quite sufficient to line a 
river's banks with quays, to enclose a natural pond by walls. Occa- 
sionally, a jetty timidly thrust itself a little way into the ocean, and 
in our royal yards some handsome graving docks were excavated 
for the repair of ships. ’ 

The first person who boldly confronted the difficulties of the 
case was De Cessart: he, in 1783, proposed to convert the open 
roadstead of Cherbourg into a land locked harbour, by 
constructing the celebrated breakwater in water 40ft. deep at 
low spring tides, where the rise was nineteen feet, and where the 
whole structure was exposed to the sweep of the heaviest ocean 
swell. The means he took to effect his object were ingenious, 
and theoretically correct; but he miscalculated the power of 
framing timber cones sufficiently strong for the purpose, and partly 
from mistakes in placing them, partly in consequence of the failure 
of funds before the works were sufficiently advanced for the cones 
to afford each other mutual protection, the original mode of con- 
struction was abandoned, and that of a great extent of Pierre Perduet 
carried out inits stead The calculations of De Cessart have, how- 
ever, been fully justified by the result. The breakwater has now 
been completed at an expense of £230 per lineal foot, including the 
sea wall and the forts which crown it, and it answers perfectly the 
purposes for which it was designed. 





* Virgil says (Georg. I1.)— z 
“An memorem portus, Lucrinoque addita claustra 
Aique indignatum magnis stridoribus #quor, 
Jusia qué ponto lonyé sonat unda refuso, 
yrrhenusque fretis immittitur wstus Avernis 2” 
And Horace (Ep. ad Pisones)— 
“ Sive receptus 
Terra Neptunus arces Aquilonibus arcet, ‘ 
Kegis opus—Sterilisve diu palus, aptaque remis, 
Vicinas urbes alit, et grave seutit aratrum.” 
+ Loose blocks thrown into the sea at hazard, not formed into masonry. 








It was not till nearly thirty years afterwards (in 1812) that we 
attempted anything that could at all compare with this, by com. 
mencing the Plymouth Breakwater. That at Cherbourg, however, 
is 12,700ft. long, the one at Plymouth only 5,300. Ours is a-wash 
with the high tide—the French work is crowned by a wall rising 
15ft. above the highest tides; and notwithstanding its being in so 
sheltered a position and near the quarries, ours cost £283 per foot, 
against the £230 of the French. 

We are at present constructing three very extensive break- 
waters on the newest principles, somewhat like the Cherbourg 
example, but with such variations as the local circumstances 
suggest. At Portland, where stone is abundant and easily got, 
the outer arm, 6,000ft. long, is only a rubble mound raised above 
high-water mark, At Holyhead, after the rubble has been deposited 
long enough, a great trench is excavated in it, and a sea wall built 
along its whole extent. At Alderney, where stone is less plentiful 
and has to be fetched further, the rubble is carried up only to 12ft. 
below low-water mark, where, being below the action of the waves, 
it will stand at an angle of nearly 45 deg., and then on this founda- 
tion a sea wall is built, the platform of which rises considerably 
above the highest tides. The first of these breakwaters has cost, on 
the average, £120 per foot, the second £160—what the third may cost 
nobody knows. Owing to mistakes in the original design, they are 
now throwing in rubble at a depth of 120ft. and must go beyond 
that a th if it is ever to answer the purposes for which it was 
lnten 

The French, in the meanwhile, have invented a new system of 
pier building, which promises the most satisfactory results. Having 
ascertained that no wave that rises in the Mediterranean ever dis- 
turbs a block weighing from twenty to twenty-five tons, they have 
formed gigantic bricks of concrete, or béton, of that weight, and, 
throwing them at random into the sea along the line of their 
breakwater, use them to protect either a hearting of rubble 
or such sea walls as they may require. The new Mole at 
Algiers consists of a base of rubble 17ft. high and 1L56ft. wide, 
on which the béton blocks are thrown into the water till they rise 
out of the sea 33ft. above the rubble, making a total height of 5vft., 
and this has cost only £122 per foot. At Marseilles the enclosure of 
the new harbour of Joliette is composed of a rubble hearting, sur- 
mounted by a sea wall, and protected only to seaward by these 
blocks, and it only cost £86 per foot. At first sight this French 
mode of pier building appears weak and unconstructional, but there 
seems no doubt of its durability. Thoughsomeof the blocksare slightly 
weathered, they stand well; and even if one broke up and was 
carried away, it would cause no breach, and could easily be 
replaced. Indeed the very roughness of the construction seems an 
advantage, as it breaks up the waves, and asit were, screens them, and 
so prevents their breaking over the sea wall, which with asmoother 
foreshore might be the case. 

Such a system might, perhaps, have been advantageously 
adopted at Dover. There being no rubble to be obtained for a 
breakwater there nearer than Portland, it was determived to 
erect a pier of masonry with a hearting of concrete built from the 
bottom of the sea in 50 ft water by the aid of diving bells. 
This has now been done to a distance of 1,800ft. from the shore, 
and it is, perhaps, the most beautiful specimen of a wall constructed 
in the sea which has yet been executed; but the process is so slow 
that it would take 50 or 100 years to complete the harbour as origi- 
nally intended, and its cost is £415 per foot forward, which is fatal 
to the extension of works of this sort. 

Another mode of constructing piers has recently been engaging 
the attention of engineers, and promises satisfactory results. It 
is, in fact, a revival of the idea of De Cessart of building a break- 
water in circular masses on the shore, aud floating them to the 
spot where they are required, only carried out in stone instead 
of wood. It was attempted at Sheerness, in 1812, by Sir 
William Bentham, with fair success, and has been done on 
a smaller scale elsewhere. Though it may at first appear 
paradoxical, there is no more difficulty in building a stone ship, 
especially if shaped like a circular tower, which is the form wanted, 
than there is in building an iron one, nor in making it of sufficient 
strength to float across a harbour, and, when sunk in its place and 
filled with concrete, it ought to form as stable a pier, and as cheap, 
as any yet executed. 

Where the water is shallower, or the spot more protected, our 
engineers have fifty other expedients for making sea walls. But 
those above ona are sufficient to prove that, where the depth of 
water does not exceed 5Uft., any amount of space may now be per- 
manently enclosed by breakwaters, varying iu price from £100 to 

-2U0 per lineal foot, and the experience gained during the last 
twenty or thirty years will certainly tend to bring it nearer the 
first named than the higher sum. 

Although it is a more impressive sight to see man struggling with 
the ocean, setting limits to its power, and producing calmness and 
shelter in the midst of the tempest, than to contemplate his opera- 
tions where he has no such adversaries to subdue, still such break- 
waters as those just described are neither the largest nor certainly 
the most expensive works required for the accommodation of 
shipping. ‘The construction, for instance, of the docks at birken- 
head will cost, with the appurtenances, six millions of money at 
least, which is more than would be required to finish all the harbours 
of refuge we have undertaken on our coasts; andeven this sum is a 
trifle when compared with what has been spent on the docks of 
London, Liverpool, and other great commercial cities. ; 

In the Mediterranean, and other tideless seas, it is sufficient to 
erect a breakwater or to excavate a port. No locks or gates are 
required, for the vessels can always lie along the quays at the same 
level; but in all harbours on the great ocean the case is widely 
different. 1t is scarcely possible to find any place where the water 
is deep enough for a large vessel to be alongside a quay wall at low 
water without touching the bottom; and even then the incovenience 
of the vessels being at one time from dft. to 20it. lower than 
another is so great in loading or unloading, that, when docks are 
not provided, the vessels generally lie in the stream or in the middle 
of the harbour, and then cargoes have to be transhipped into 
lighters. All this, however, is so inconvenient as to have led early 
to the introduction of floating docks. At Bristol it was done by 
providing a new channel for the river, and cutting off the connection 
with the old one at the upper end, and putting locks at the lower 
end, so as to convert the whole of the channel through the town 
into one great float. [ 

The want of dock accommodation was early felt at Liverpool, 
where the stream is so strong, and the situation so exposed, that 
vessels can only with difficulty lie at anchor in it. ‘Lhe first dock 
there was commenced in 1709, the second about fifty years after 
that; and the gradual steady development of the system, from 
that time to this, has produced the most magnificent series of 
dock-works that exists in any part of the world. They extend 
for nearly five miles (4 m. 1,400 yds.) north and south in frout 
of the town; and as the entire site has been gained from the 
river, the whole has to be protected with massive walls, generally 
of granite. Within these are twenty-eight great docks, containing 
an aggregate of 271 acres of water-suriace, and approached 
by more than forty locks with gates varying from 4Uit. 
to 80ft. in width. There are also fifteen graving-docks for the 
repair of ships, and with the warehouses, sheds, and machinery, an 
aggregate of works is made up, which, though not perhaps so showy 
as some of the architectural productions of the Romans or of some 
modern nations, are, when combined with those of Birkenhead, 
unrivalled as specimens of solid utilitarian grandeur. 

As a single work, the great Float at Birkenhead far surpasses any- 
thing on the opposite side of the water, or indeed any work of its 
class that has yet been attempted anywhere. The ares of water 2 
this one dock is 121 acres, and it is approached by three grem 
entrances, one of which has a sluicing apparatus, intended to keep 
the low-water entrance basin free trom sediment, and wich is 
constructed on a scale never before attempted; but whether 1 
will attain its proposed object is very much doubted. The 
principal entrance has gates with a clear opening of 1vvtt., 
the largest ever constructed, which would admit the Great 
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Eastern, if divested of her paddie-wheels, and will admit the largest 
screw-steamer or sailing ship that the wildest imagination has yet 
conceived. 

It is difficult to convey a correct idea of the magnitude of such a 
work as this, for even its money value does not tell the story of its 
difficulty. It may, however, help us if we recollect that St. Paul’s 
Cathedral cost about £800,000, and this was more than the expense 
of any of our mediwyal cathedrals. ‘Lhe Parliament Houses 
cost two millions ; and if we take the Great Pyramid of Cheops at a 
shilling a cubic foot, which is about the price at which a contract 
could be obtained, it would cost a little over four millions. As before 
hinted, this dock will cost six; but as two millions, at least, were 
wasted in doing and undoing, it is probable that a contractor might 
be found to undertake this float or the Great Pyramid at about the 
same lump sum. f ‘ 

The docks of London are about equal to those of Liverpool in 
extent; that is to say, they contain about 270 acres of water surface, 
and taking into account the expense of land and the amount of 
warehouse accommodation belonging to them, they probably cost as 
much money ; but being dug out of the dry land, they presented 
none of the engineering difficulties encountered on the Mersey, and 
have none of that cyclopean grandeur of masonry which is so im- 
pressive there. - ; 

Besides these, most English ports are provided with dock 
accommodation to some extent, and they make together an aggregate 
perhaps equal to that of the two great ports. . 

On the Coutinent few commercial ports are so provided. Havre 
has, perbaps, the largest establishment of the kind; but even 
this would be considered only second-rate on our side of the 
Channel. 

Oue of the most expensive parts of a great naval establishment 
cousists of the dry docks for the repair of ships. These are generally 
excavations lined with massive masonry, and furnished with a pair 
of gates or a caisson at their outer ends, and in commercial ports 
are generally made long enough to contain two vessels, one before 
the other; but at Birkenhead, where everything is stupendous, there 
isa graving-dock 75Uft. long, 100ft. wide, and capable therefore of 
containing the Great Eastern. But its gates are only dvft., and 
it is intended to contain three vessels abreast, und three tiers in 
length, though how this is to answer economically is as problematical 
as many other things in that gigantic undertaking. Practically, 
this class of dock is only available when there is considerable rise 
and fall of tide—when the vessel being admitted at high-water is left 
dry, or nearly so, by the ebb when the gates are closed—were it not 
for this, the expense of pumping out the whole of the water is so 
great, that it has led to the employment of floating-docks or inclined 
planes, up which the vessel can be drawn, and various other 
expedients. , 

The most ingenious of these contrivances is, perhaps, that 
invented by Mr. Edwin Clarke. This consists in sinking two rows 
of cast iron cylinders at such a distance apart as to admit vessels 
between them of the size intended to be docked. Each of these acts 
as a hydraulic pump, and acting together, worked by a small steam 
engine, they raise a gridiron which is suspended between them at 
such a depth in the water as may be requisite to receive the vessel. 
On this gridiron are successively placed platforms, which are con- 
structed hollow in compartments with valves opening outwards ; so 
that the water, which was admitted to sink them, is discharged as 
they rise, and the saucer—as the platform is technically called— 
with the vessel upon it, can be floated away to any wharf or place 
convenient for its repair. Six or a dozen vessels can thus be docked 
by one apparatus in a single day, if there is a sufficient supply of 
platforms and power enough to raise them. This may uot be 
absolutely the best mode of effecting the desired object, but it seems 
nearly certain that modern engineering skill will supply some such 
scientific mode of raising vessels, instead of the primitive contri- 
vance of digging a hole and floating a vessel into it. 

(To be continued.) 











Borer Expios:on.—On Monday night last an inquest was held at 
the White Hart Inn, before Mr. C. 8. Burnaby, the coroner, touch- 
ing the death of Thomas Hirst, described as a farm foreman, in the 
ewploy of Mr. Thomas Walker, farmer, at Dane’s Hill, near East 
Retford, who was killed by the explosion of a boiler upon his 
master’s premises, on Friday afternoon last. Mr. Walker has upon 
his premises a steam engine of seven or eight-horse power, with a 
short stroke, and a cylinder of 7jin. To this engine a boiler 20ft. in 
length was attached. The engine had just undergone repairs, and 
Mr. Inett, a machine maker of East Retford, who had tested itin the 
usual way, was present. The deceased, in order to increase the 
power of the engine, to facilitate the working, actually sat upon the 
safety valve, and insisted upon retaining his seat, although warned 
that his sitting there was a sourceof great danger. ‘The boiler 
exploded, and Hirst was thrown a distance of at least 100 yards, 
and fell dead in a field. The end of the boiler was driven out, and 
the main portion of the boiler itself was forced in the air a height 
of 100ft. at least, ard fell ata distance of 150ft. from its place. Mr. 
Inett, the engineer, was buried beneath the bricks and debris, and 
sustained serious injuries, as did also Mr. Walker’s groom, one of 
his farm servants, aud two of the labourers who were engaged there. 
One of them was found insensible under the hot bricks in one corner 
of the engine ——— fearfully scalded. Mr. Walker himself and 
two women, who had just arrived to assist in the threshing, had 
very narrow escapes. Theccrn in the immediate vicinity of the 
engine was set on fire, and it was not until after great exertions 
and the arrival of the engine from Mattersey that it was extin- 
guished. é 

Coat In France.—A suppression of navigation dues on coal is 
suggested as desirable on the canals of the north of France. By the 
adoption of such a policy, it is urged that the coal of tne Pas-de- 
Calais and the Nord would reach great mauufacturing and maritime 
centres at a cheaper rate, while in the western parts of the empire, 
which it cannot now attain, it would provoke a diminution in the 
fabrication prices of various industries, and on these producing at a 
lower rate the total of the exports would be increased. From this 
industrial development new sources of taxation would result for the 
State, and a new source of wealth for France generally, all the more 
considerable as all branches of labour proceed directly or indirectly 
from coal ; and on the delivery of this article at a cheap rate in the 
centres of consumption, cheapness of production in a’ great measure 
depends. Again, as the collieries of the Pas-de-Calais become able 
to produce more considerable quantities of combustibles, their return 
price would fall and they would be able to deliver coal at a cheaper 
rate to the various maritime and industrial centres. It is not 
sufficient that an industrial establishment should be perfectly 
supplied with tools and furnished with the most economical engines 
of production ; it is still essential that the raw materials which daily 
feed its consumption should reach it on the best possible conditions. 
This necessity is all the more striking for France, where, in direct 
contrast to what prevails in England, the manufacturing centres 
are at a considerable distance from the points of coal extraction. 
‘Thus Mauchester, Bolton, Leeds, &c., rest on a coal basin, and have 
at their feet the coal worked in their neighbourhood, while corre- 
sponding French towns such as Rouen, Amiens, or Elbeuf are 110 
or 150 miles from the basius of the Nord and the Pas-de-Calais. 
The Cleveland iron district touches the Newcastle coal basin, and 
thus unit s both iron mineral and combustible mineral at one and 
the same time. It is the same with Glasgow, while the siderurgical 
group of Champagne, which has mineral without coal, is placed at a 
distance of 125 miles from the basins of the Pas-de-Calais and the 
Nord. The great Creuzot works have to seek miuera!s 5) miles off 
iu the Bourbonnais and the Morvan, while Kive-de-Gier has to 
obtain them from the neighbourhood of Privas, in the Ardéche, 
Corsica, and Elba. It is obvious, then, that the conditions of French 
industry, in order to give them identical elements of fabrication, 
aud to permit them to produce more cheaply, necessitate as regards 
articles of the first necessity the suppression of navigation dues, a 
matter like coal entering in a continuous and daily fashion into the 
return price.—Collicry Guardian. 











AN ANGLO-AUSTRALIAN TELEGRAPH. 


Mr. CrackNELL, superintendent of telegraphs in New South Wales, 
has prepared the following report on the subject of telegraphic com- 
munication between England and the Australian colonies :—* Tele- 
graphic communication at present exists, and is in daily operation 
between London and Bagdad, and from Kurrachee to Rangoon, in 
the Bay of Bengal. The gaps to be filled up are from Bagdad to 
Kurrachee, a distance of 1,410 miles, arrangements for which have 
been entered into; and the contract for the Persian Gulf cable has 
been given to Mr. Henley, to be ready and laid by the end of the 
present year. The next length to be provided for is from Rangoon 
to Singapore, a distance of 1,090 nautical miles. This section the 
Indian Government have consented either to subsidise or assist in 
carrying out coincidently with the other extensions, The Dutch 
Government have entered into arrangements with Mr. Gisborne for 
the supply and submersion of a new cable on the most approved 


principle between Singapore and Batavia, which, in connection with | 


their existing land lines, will in less than two years establish com- 
munication to the east end of Java, and bring the telegraph within 
our reach, and as will be presently seen, at a comparatively small 


cost. The next link is the Australian section, which Mr. Gisborne | 


proposes should terminate either at Brisbane or Broad Sound; but 
now that the northern colony, Queensland, is daily becoming more 
settled, a Jand line would be much more suitable. The following, 
perbaps, would be the best route :—The Queensland, Government to 
extend their existing lines to Rockhampton, which, 1 am informed, 
will be immediately provided for, and from thence to — say 
Peak Downs, or some other point to be determined on, 
within the settled districts, to be then continued jointly 
between the colonies of New South Wales and Queensland, to 
—say 138 degrees east: from thence to Van Diemen’s Gulf to 
be constructed by the South Australian Government, or in the event 
of that Government not approving of this proposal, the line should 
terminate at the Albert River, Gulf of Carpentaria (which would 
reduce the land line to be constructed by the two colonies to 700 
miles), and there join the submarine cable, which would touch at 
Port Essington, and continue to Coepang and Cape Sedano, East 
Java. Another route (which is proposed by Mr. Todd) is to carry 
a land line direct from Adelaide across the continent to Van 
Diemen’s Gulf, an estimated distance of 2,000 miles. This proposal 
would have been more feasible were the country settled, or any in- 
termediate places of sufficient importance to assist the receipts. 
This not being the case, 1 think the proposal to make the terminus 
of the submarine line at Albert River would be preferable, as it 
would materially reduce the working expenses. There are other 
important reasons, besides those of economy, in favour of the 
Queensland route, as messages from Sydney, Brisbane, Rockhamp- 
ton, and other important places, if the South Australian line were 
carried out, would have to travel over an unnecessary length of line 
—in some cases from latitude 23 8. down to 38 8., making a circuit 
of nearly 3,000 miles to reach again the same degree of latitude. 
This would not be so seriously felt by the Southern colonies, via the 
Queensland route, and South Australia would be placed in equally 
as good a position as Victoria by the completion of the Murray 
River line. 

“The following will show the advantages the Queensland exten- 


sion would have over the South Australian line, both in distance 
| 


and economical working :— 
Distances, &¢., Lanp Ling, via QUEENSLAND. 
From Peak Downs to Albert River, 70U miles. Estimated 
cost, £70,00u. 
Submarine Ling. 


From Albert River to Port Essington 660 knots, 








Irom Port Essington to Coepang ... eee oo SE ig 
From Coepang to Cape Sedano ooo eve a 590 
Add forslack .., ove ses ove eon oe 200 4 
1975 

Total knots, 1,975, at £240 ... oo £474,000 


WorkinG Exvenses. 
Between Peak Downs and Albert River stations should be esta- 
blished every hundred miles, or say six intermediate stations. 
Each station should be provided with— 


One operator at ... ++» £350 per annum. 











‘Two line men, at £250... ove ove ee 500 ” 

Provisions ove oe ove ° ww. 250 ” 

Contingencies... ove oe —_ ee. 200 eA 
£1,300 

Or, per annum, for the six stations ... 7,800 

‘The two terminal stations, £1,000 each 2,000 
£9,800 


For the submarine portions the following stations would be re- 
quired, say:—Albert River, Port Essington, Coepang, aud Cape 
Sedano. ‘ithe two intermediate stations would require: — 

















Two operators, at £350 eve eve -- £700 per annum, 
One assistant ... ove oo eee 200 - 
Provisions eos ove eve ooo - 250 ~ 
Contingencies ... ove , ooo we 200 mt 
£1,580 
2 
£2,700 
£2,700 
The two terminal stations— 
One operator... .- eos eee «. £330 
One assistant... oe ee ove oe «=: 200 
Provisions and contingencies ove oo. 3850 
£900 
A 
£1,800 
£1,800 
£4,500 


Or total working expenses from Queensland to Java, 
per annuum ° o- £14,300 


“Mr. Todd estimates the working and expenses of the land line 
alone at £20,000 per annum, assuming that twelve stations only are 
established, but I feel satisfied that with a less number than eighteen 
stations the line could uot be maintained in an efficient working 
condition. The land line from Peak Downs to Albert River | 
would recommend should be constructed by the Government of New 
South Wales and Queensland jointly, and | am in a position to 
state that there are capitalists within the colony who would imme- 
diately undertake the work, and provide everything complete for 
the opening of the line, at a reasonable rate, taking debentures as 
payment for the amount of the contract. The entire management 
and maintenance should also be undertaken by the two colonies, 
and a minimum rate demanded for the conveyance of messages, 
which would, I have no doubt, cover the working expenses, and 
return a fair interest on the outlay. The advantages to New South 
Wales would be cousiderable, as a toll would be charged for mes- 
sages from the southern colonies for their transmission over our 
existing lines. For the construction of the land line I would 
recommend an entire alteration to the present system. Thus, 
instead of thirty posts, 23ft. in length to the mile, I would place 
only ten posts, 40{t. high, with a light steel wire conductor of the 
same size as the over-house wires now used by private firms in 
London, No. 11 wire gauge. I would also substitute a bell-shape 
ebonising insulator instead of the more expensive and fragile articles 


| and power. 





the top. By this means a dry zone can always be insured, and 
the highest points of insulation attained. The light wire and 
insulators (which are not breakable) would effect a considerable 
saving in carriage and cost of repairs, and the long poles would 
always admit of being replanted, instead of providing new ones 
when they became rotten. 

“he subsidy for the submarine portion would, according to the 
above proposal, be reduced to £23,700 per annum for thirty years, 
which, to commence with, might be distributed between the 
colonies, as formerly proposed by the resolutions passed by the 
Legislative Assembly of New South Wales and Victoria, in “1860, 
which were the same proportions as the present mail subsidy ; 
but I think the Tasmanian and New Zealand contributions should 
be divided between the undermentioned four colonies, and after 
the first year in proportion to the number or value of messages 
—— by each colony. At first the annual amounts payable 
would be:— 








Victoria he ae <e 59,968 £14212 14 0 
New South Wales... ... oo 24,406 5,784 2 0 
South Australia ... — a 8,906 2,110 12 0 
CE as ns nw cw ee el 1,592 12 0 

£23,700 0 0 


The subsidy, at any rate, would be merely nominal, as Mr. Gis- 
borne proposes to convey free messages from the several Goveru- 
ments to the extent of the subsidy; and, in case the Home 
Government does not contribute, to place the tariff value of their 
messages to the credit of the subsidy. This liberal offer reduces 
the whole matter to the construction aud working ‘of 700 miles of 
land line, the former of which (at a cost of £70,000, bearing an 
interest of 5 per cent.) would form an annual charge of £3,500, 
and with the working expenses, which are estimated at £),800 per 
annum, would be provided by the two colonies; against the-« would 
be placed the profits derived from the undertaking. The submarine 
cable, proposed by Mr. Gisborne, is one well adapted for the route 
intended; it has a much larger conductor than the original sample ; 
it is much heavier, and is provided with an outer coatin: of equal 
parts of jute, bitumen, and hydraulic mortar, which will prevent 
the corrosion of the protecting wires, and admit of the cable being 
lifted for repairs without fear of fracture. The shallow soundings 
throughout the entire distance are also much in favour of the suc- 
cessful laying and working of the cable, a depth of more than fifty 
fathoms being seldom attained. The distances are also very conve- 
nient, being only 660 knots for the longest length—will admit a 
speed of not less than from twenty to twenty-five words a minute. 
It is calculated that 40,000 mercantile and private messages would 
annually be transmitted over the Australian port on of the line; 
this number, at a 30s. rate per message of twenty words, from 
Queensland to Java, would produce an annual revenue of £60,000, 
to be divided as follows :— 

Lanp Line. 


Annual Receipts. 











| 40,000 messages, at 10s. ~~ sv. sn aoe 
Working expenses... ove ove £9,800 
| Renewal fund .. ooo ee ove 1,750 
| — 11,550 
Profit .. eee nse én £8,450 
Submarine Line. 
40,000 Messages, at 20s, ove > oe - £40,000 
Workiug expenses... eco eee £4,500 
Renewal fund ... we os one 11,850 
16,350 
Leaving a profitof ... ;‘ r= £23,650 


which will be nearly sufficient to cover the subsidy, without the 
aid of the service messages. 
“1 consider that 40,000 messages are a low estimate, being only 
| 183 messages, or sixty-six each way, per working day, which, con- 
sidering that nearly the entire world would be connected, would be 
| below the actual result. I am of opinion that the total through 
charge for a message of tweuty words from Australia to England 
would not exceed £6, via Asia Minor, as the most expensive part of 
| the former (projected) route would be avoided, viz., the Red Sea 
and Mediterranean line. The advantages to be derived by tho 
Australian colonies from an international system of telegraphs, 
| instead of merely an intercolonial system, even in the time of peace, 
are so numerous and mauifest that it would be almost tedious, as 
Well as unnecessary, to comment upon them; but it may be said 
that should it unhappily be ever again the fate of England to be at 
war with a maritime power, circumstances would very probably 
occur, under which the entire cost of such means of communication 
would be saved in less time than it has taken to write the foregoing ; 
| and to show that the line would be well supported, I need only 
refer to the existing lines in these colonies, which are fully and pro- 


| fitably occupied. I would further recommend, for the consideration 


of the Government, that a telegraphic conference be held in Mel- 
| bourne at the same time as the federal conference, and that the 
superintendents of the different colonies should bring up a joint 
report for the information and guidance of the latter, during the 
| discussion on theintercolonial and international telegraphic systems.” 


Sranisu Progress.—(/rom our Correspmdent.)—The Malaga and 
Cordova Railway, 124§ miles in length, was conceded November 19, 
1859, with a subvention of £760,000, ‘The works are in full course 
of execution, and a first section, 23} miles in length, accommodating 

| the rich Vega de Malaga, has been in working since September, 15, 
1863, and gives satisfactory results, ‘lhe whole line is expected 
to be ready for trafic before the close-of 1864. A line from 
Igualada to San Sandurin was inaugurated November 1, and it is 
proposed to form a company to work on a large scale the metallurgi- 
cal wealth of the districts traversed. 

Foreign anv CoLoniaL Jorrines.—The Niagara, United States 
steam frigate, has twenty-two Ll-in. Dahlgrens and several 200- 
pounder Parrotts. Admiral Dahlgren has increased the charge of 
his 1l-in. gun from 16]b. to 341b., with immense results in range 

It is quite untrue that these guns have burst. The 
Parrotts have stood better than our large rifled guus.--A contract 
has been made between New Zealand and the Intercolonial Royal 
Mail Packet Company to runa mail steamer from Panama to New 
Zealand once a month. ‘T'be time is not to exceed thirty days, The 
subsidy will be £76,000 per annum, commencing in January, 1865. 
—A refugee from Nichmond,a Northern woollen spinner, briugs in- 
telligence that at Manchester, near Richmond, on the James Kiver, 
a guubvat clad with three thicknesses of 2-inch iron, is within six 
weeks of completion; that at Rocketts, at the foot of Main-street, 
two other iron clads are on the stocks ; that a sense of security is so 
complete that large iron works, private property, are in process of 
construction by a man named bradley, in Manchester, and the ma- 
chine shops at the Central Railroad Depot have been greatly en- 
larged- ‘T'wo cotton mills have been erected in Manchester, and 
permanent improvements have been made in the Tredegar Works, 
and the bridges over the rivers. A man-of-war, to be called the 
Dunderberg, is now building at New York. She will be the most 
powerful man of war afloat. She is 378ft. long, G6sft. wide, 
and 82ft. deep. The armour on the side is 6}ft. thick of timber, 
and 4iin. thick of iron. On the casemate it is 3Sft. of 
wood, and 3jin. of iron. She will have two turrets, with two 
guns of heavy calibre in cach, She will have six broadside and 
two pivot guns in the casemate. Her rig will bo half-mast, with 
yards and sails. ‘The forward part of the vessel, for 50ft., of solid 
timber and iron, constitutes the ram. The engines are 6,000 horse- 
power, which will propel her probably sixteen miles an hour, 
Letters from St. Petersburg, alluding to the naval and military 
preparations, state that the Imperial Artillery Committee had termi- 
nated the trials of various systems of manulacturing gurs of large 
calibre, and decided in favour of Captain Blakely’s principle. ‘Tue 

Government, having approved the committee's report, were already 


now in use, and a zinc rain shield round the post, about a foot from | actively engaged in carrying out its recommendations. 
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THE 13}-IN. ARMSTRONG GUN. 


A pretmunary trial of Sir William Armstrong’s monster gun, 
lately manufactured at Elswick for the War Department, was made 
on Thursday week, at Shoeburyness, with the most satisfactory 
results. ‘The day was all that could be desired. A slight mist out 
at sea lifted just before the experiments commenced, and the sun 
shone out as clear and as warm as on a spring day. The wind, too, 
which in the early morning was somewhat cold and biting, mode- 
rated into a gentle breeze, setting across the range, just sufficient to 
waft away the smoke from the mouth of the gun. 

Sir William Armstrong's gun weighs over twenty-two tons, and 
is mounted on an ordinary gun carriage, of great size and strength. 
Its length over all is 15ft., that of the bore a 12ft. Its internal 
diameter is 13°3in., and it is rifled on the “shunting” principle. 
The grooves are ten in number, and turns once in 65 calibres. In 
its construction it differs but little from the other large muzzle- 
loading guns manufactured under Sir William Armstrong’s direc- 
tion, consisting of a number of coiled tubes of enormous strength, 
shrunk one upon the other. The thickness of the walls of the gun 
at the breech is 20°85in., the total diameter at the trunnions being 
55in. It carries a conical cast-iron hollow-headed shot, weighing 
510 1b., or a shell of ordinary construction weighing 600 1b., and 
capable of containing a bursting charge of no less than 40 Ib. of 
powder. ‘The charge used with shot was 70 lb.; with shell, 60 1b. 

Although the experiments were to have commenced at half-past 
ten, the first shot was not fired until after twelve. By the time 
everything was ready the interest of the spectators had reached the 
highest pitch, and it was amid exclamations of surprise and wonder 
from even veteran artillerists that the men serving the gun put into 
it and rammed home first the powder, looking like a tolerable 
bolster, and next the conical cast-iron, hollow-headed shot, measur- 
ing nearly 30in. in length, by 13°3in. in diameter, aud weighing as 
much as a small family. The shot is first placed in a cradle, and 
lifted to the mouth of the gun by means of movable shear legs, pro- 
vided with blocks and pulleys. The cradle hinges on to a couple of 
hooks on the mouth of the piece, and holds the ponderous shot in 
the proper position for being rammed home. Though the gun looked 
strong enough to have borne loading to the muzzle, the spectators 
naturally ensconced themselves behind the traverses and breastworks 
about the place, taking care to choose positions commanding 
a full view of the targets running out to sea across the 
well known wastes of sand. The gun was given one degree 
of elevation, and the word passed that all was ready. The last 
bugle call was sounded, and the great gun was fired for the first 
time. The ponderous shot burst from the mouth of the piece with 
a terrific rush and roar, striking the sand at about 700 yards from 
the shore, leaping and dashing onward, ricochetting five orsix times, 
and finally burying itself near the 4,000 yards’ target. A rush was, 
of course, in mediately made to the gun to see its condition. An 
attentive examination, however, soon proved that not the slightest 
injury } ad been sustained by it in any part; in fact, that it was 
what every one knew it would turn out to be—a perfect piece of 
workmanship. Two more shots were then fired at the same elevation, 
the second and third reports being apparently rather less loud than 
the first. It was a matter of frequent observation during the day 
that the report of this gigantic piece of artillery was much less loud 
than its size would have led one to predict. 

The next three rounds were fired at an elevation of 2 deg, after 
which followed three at 5 deg., and three at 10 deg. Three dead 
shells weighing 600 lb. each were then fired with charges of 60 1b., 
a 300 1b, round shot with a charge of 70 lb. completing the day’s ex- 
periments. Below are given the tabulated results :— 


Elevation 


Round. | Charge. | Shotor Sheil. | Range. Bernal of Gun 

Ib, Yards. Deg. 
1 7v 510-Ib. shot. 748 1 yd. left 1 
2 - Ke 785 1-5 yd. left - 
8 Pa s 79 0 “~ 
+ os ve } 1,160 1 2-5 yds. left 2 
b | pe pes |} 1,148 1-5 yd left - 
6 ” ” 1,184 0 ” 
7 | 2 5 2,400 4 yds. right 5 
8 ” a 2,338 2-5 yds, left “ 
” ” ‘a 2,308 0 # 
10 oe io 4,080 2 yds. right 10 
11 ” ” 4,176 0 , 
12 o a 4,187 4 yds. left | ‘ 
18 60 600-Ib. shot. 1,880 2 yds. left | ” 
Ms » a 1,898 3 3-5 yds, left ‘i 

° ” — bc | 
16 70 300-1b, round | — —_ 2 
shot. al 


Up to the sixth round the initial velocity was taken by Captain 
Noble with the very ingenious electro-ballistic apparatus invented by 
Major Navez, of the Belgian army. ‘The mean initial velocity, as 
determined by this delicate instrument, was found to be as nearly as 
possible 1,260ft. in a second. It will be noticed in the above table 
that no ranges or lateral deviations are given for the last two rounds. 
This was merely on account of the tide having covered the spots 
where the shots touched before they could be measured. 

‘The last round was not fired until nearly dark, 

Thus ended one of the most important and interesting series of 
experiments ever performed at Shoeburyness. 

Before the party left the ground the gun was again most atten- 
tively examined, but not the slightest tlaw could be detected by the 
most critical artillerist present. 

A target of larger size is being built to test tho smashing capa- 
bilities of the great gun, and will be completed in about three 
weeks. 

There were present during the day General Tulloh, General 
Dacres, Colonel Lefroy, Colonel Davies, Colonel! Bingham, Colonel 
Anderson, Major Hay, Major Millman, Captain Heath, Sir William 
Armstrong, Mr. William Fairbairn, and many other notabilities in 
the militury and engineering world. 

The gun was easily served by a party of twenty men. At first, 
not being accustomed to such a monster, the men worked rather 
slowly, but as they became used to their work they at last succeeded 
in abridging tho space of time between the rounds to ten minutes. 
The destructive powers of “ Big Will” (as the mouster might well 
be christened) will be enormous. A shell with a bursting charge of 
40 1b. may be readily fired from it, the largest charge yet used in a 
shell being, we believe, no more than 8 lb. 

PAGE’S TAPS OR VALVES. 

Tus invention, by John Page, of Liverpool, comprises various 
improvements in taps or valves to be made in various materials, and 
to control the passage of fluids, such as water, gas, or steam. 

Fig. 1 is a vertical section of one of the improved arrangements, 
the part supposed to be removed being that containing the inlet into 
the tap bocy 1, 

_ In this arrangement a conical plug 2 is employed, this plug work- 
ing as usual in a conical chamber in the tap body 1; the plug 2 is 
however hollow, the fluid entering it by a side opening 3, and being 
discharged through one end of the plug 2, the smaller end in 
this example made to project for that purpose, and having 
a mouth-piece 4, screwed upon it in such way as to 
hold the plug in its place in the tap body 1. A handle 5 
is formed on, or it may be fixed on, or applied to, the other end of 
the plug 2. If a curved discharge is wanted, the projecting part of 
the plug may be curved, or it may be cut off close to, or within, the 
body, and a spout 6, as in the modification shown in Fig. 2, may be 
screwed or otherwise fixed to the tap body 1; or the passage or 
piping 6, may be continued in any convenient way from the 
- — as for example, as in the modifications represented in 
igs. 3, 4, 5. 

‘he modification shown in Fig. 2is represented in vertical section, 
but at right angles to Fig. 1 as the tap body 1, and it differs 
from the modification shown in Fig. 1 having the larger part of the 
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hollow plug 2 towards the outlet, the plug being held in place by 
means of the handle 5, and a curved discharge spout 6 being screwed 
to the tap body 1. The plug is shown in the open position in both 
Figs. 1 and 2. 

An important feature in these improved arrangements consists in 
the opening 3, by which the fluid enters the hollow plug 2, being 
narrow and carried some distance round the plug, instead of being 
parallel to its axis as in ordinary cases, the object of this improved 
arrangement being to permit of the tap being opened very gradually, 
and to render it in consequence, suitable for high pressures. The 
opening 7, Fig. 2 (not shown in Fig. 1), by which the fluid enters 
the conical plug chamber, is, by preference, shaped like the opening 
3, in the plug itself. 

Another modification embodying the feature of the hollow plug 2 
with the oblong opening 3, is well suited for the purposes of a 
hydrant, and is shown in Figs. 3 and 4, which are respectively a 
vertical longitudinal section, and an end elevation partly in section. 
The plug 2 in this case is a cup or hollow cone, into the base of 
which the water enters by the branch 8, while the discharge is by 
the slot 3 round a part of the conical side, through a corresponding 
slot 7, in the seat or body 1, into the discharge branch 6. 

In this modification the cup or plug 2 is, by preference, of brass, 
and a brass lining is applied inside the body or seat 1, the body 
being, by preference, cast with the lining in its place. Tor the pur- 
pose of turning the plug 2 in this modification there is fixed on its 
spindle 9, a wheel 10, like a capstan head, with sockets to receive a 
key or lever. 

Fig. 5 is a modification, in which the hollow plug 2 is made hemi- 
spherical instead of conical, the spindle 9 being vertical, and the 
discharge branch 6, passing out laterally, and being curved up- 
wardly. Taps or valves of various sizes may be made in this way. 

In valves or hydrants in which, as in Fig. 6, which is a vertical 
section, a valve-piece 11, with a conical or spherical rim, is made 
to close against an annular seat 12, through which the fluid passes 
when the valve is opened, the details for opening the valve piece 11 
comprise, according to the said invention, firstly, a spindle 13, pro- 
jecting through an aperture or stufling-box 14, to receive a key 
or handle externally to turn it, but constructed not to move lon- 
gitudinally; secondly, a screw 15, into which the spindle 13 is 
entered, so as to turn it and permit of its longitudinal movement ; 
and, thirdly, a nut 16, fitted inside the valve body 1, and through 
which the screw 15 works. The valve-piece 11 is attached to, or 
forms part of, the screw or screwed piece 11, and is moved to or 
from its seat 12 by turning the spindle 13. The passages leading to 
and from the valve may be variously arranged, and so that the valve 
either closes against the pressure, or has the pressure tending to keep 
it closed. 

Fig. 7 is a vertical section representing a modification of the 
actuating details, wherein the valve piece 11 is made with an 
internal instead of an external screw, and works on a screwed 
spindle 16, fixed in the bottom of the body or shell 1, while the 
spindle 13 is made with a square or equivalent socket to fit on and 
turn the hollow spindle of the valve piece 11. 

Actuating details similar to those represented in Fig. 6, and herein- 
before described, may be used in the case of sluice or sliding valves, 
two modifications of which class of valves are shown in vertical 
section in Figs. 8 and 9. In valves of this class the slide or sluice 17, is 
on closing, forced home with its extreme or bottom end projecting 
more or less into a small recess 18, opposite to the box 19, into 
which the slide is withdrawn when opened. ‘This recess 18 is very 
apt to get filled with dirt, so as to prevent the valve from being pro- 
perly closed; by the invention, however, this inconvenience is 
prevented, by forming a passage 20, in communication with this 
recess, in such a way that when the valve is open the fluid scours 
freely through the recess 18 and passage 20, and so removes any 
sediment. ‘The clearing passage 20 may communicate either with 
the inlet end, asin Fig. 8, or with the discharge, as in Fig. 9. 


THE BEARINGS OF SHAFTS. 

So little attention is given to this subject by persons who ought 
to know better, and so much indifference is manifested to the 
results of neglect, that we have felt it important to call attention to 
the subject, and, by pointing out the causes of disaster, bring the 
matter to the direct attention of all interested. Many steam engines 
have Leen disabled, and the safety of the passengers and cargo im- 
perilled when on ship-board by inattention to the condition of the 
bearings. We have ourselves seen a large beam engine slowed down 
and finally stopped entirely from the cause alluded to—so bot had 
the beam centre (the part injured) become, that the utmost efforts of 
powerful men and a large sledge weighing some twenty pounds 
were unavailing to slack off the nuts which held the * binder ” 
down. As for unscrewing the nuts in the legitimate way—with a 
wrench—that was out of the question; a three-fold block and luff 
tackle would hardly have started them. In the case alluded to, the 
diameter of the centre was perhaps l4in., by about 20in. in length, 
and, although for thirty minutes previous to the disaster everything 
was working properly, so rapidly did the bearing heat up that, if 
unattended to longer, it would probably have split the pillow block, 
there being no other possible outlet for the expansion. We have 
cited this case as one showing the importance of close surveillance 
of the detail in question, for not only is valuable time lost, but the 
machines themselves are greatly injured, sometimes involving 
costly repairs. In turnirg up shafts and bearings we have 
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observed a reprehensible practice in some shoys, and that is the use 
of the file. No good turner would employ such a tool to finish work 
that ought to be done by the cutter. The tendency of filing is to 
produce irregularity, and when the work is heavy and the speed 
slow, the use of the file is the height of absurdity, and ought not to 
be permitted by any foreman. 

The beautiful glaze produced by a sharp turning tool is as nearly 
akin to the working surface made on shafts by long running as any 
new journal can be, and consequently a well turned bearing is much 
less likely to heat and cause trouble than a filed one. When new 
shafts heat at the outset, a little time and patience will, in general, 
suffice to bring them down to their work; and in all cases it has been 
found the best practice in this country to bore the brasses from a 
sixteenth to an eighth of an inch larger, according to the diameter of 
the shaft, so that the journals may bottom fairly, and not touch the 
sides at al). When shafts are “side bound” they will invariably 
heat, because, in addition to the peculiar rolling friction of the work, 
there is added the weight of the metal, which, in shafts of fifteenand 
twenty tons, is an important item. Of course weight is present in 
any case, but ina well fitted bearing it is dead, and not wedging 
weight, so to speak, such as exists in brasses which fit tightly to the 
sides of shafts. In our best machine shops files are virtually 
discarded in fitting large brasses to bearings ; as, in addition to 
their awkwardness, there is the expense of them to be considered ; 
besides this the peculiar harsh surface they leave is not favour- 
able to a cool bearing. The scraper is substituted wita 
good results, both of time and execution, as when well done 
the scraped brass is perfectly mirror-like, and is reduced 
to a working surface in a short time. Shafts may be well 
turned and properly fitted to their places, and yet heat beyond all 
control. ‘lhis evil can sometimes be remedied by applying 
“medicine” to the shaft with the oil, in the shape of blacklead, 
sulphur, and, in cases of great emergency, common quicksilver ; 
this last substance is most excellent for curing journals that have 
been cut of the peculiar rough surface they acquire, as it produces a 
kind of greasy gloss that for a short time covers up the neglect or 
misfortune of the engineer. Where all other measures fail, the 
brass itself must be taken out and its composition changed—either 
it is too hard or too soft for the journal. We have known of a 
chronic hot bearing being cured in this way, after a great deal of 
time and labour had been expended in keeping it in running order, 
even to the extent of playing upon it with an inch hose throughout 
the trip. In the navy all the journal boxes on the new gunboats 
are hollow, and fitted with pipes through which a stream of water 
passes continually. Some merchant ships are also thus fitted. 

It is a curious fact in connection with bearings that they will 
occasionally defy all the efforts of experience and science to reduce 
them to obedience after they once heat thoroughly. It is possible 
that this effect may be traced to a want of proportion between the 
size and the labour on the shaft; but of two bearings both precisely 
similar (in fact on the same shaft), we have found that the one 
which had the most duty to perform behaved the best. This is, of 
course, an unusual case, and is merely cited as an exampie of the 
previous remarks. When shafts set in brass boxes heat, they 
merely cut the shaft or the box ; but when Babbitt metal is used, 
heating causes mischief that can only be repaired by overhauling. 
Ons peculiar effect of white metal is to reduce iron journals much 
more rapidly than brass ; where brass boxes are lined with Babbitt 
metal, as is often the case, the iron journal will be found very much 
worn down where the white metal comes in contact with it, while the 
brass shell of the box is but slightly thinner than it was originally. 
This is owing to the peculiar toughness of the white metal. Where 
journals are run in this substance, and well lubricated, they acquire 
a perfect surface in a short time that very much lessens the friction 
of an engine,or other machine. We have seen large engines “ turned 
over the centre,” when the steam gauge did not show a pound of 
steam. This is not wholly owing, as many suppose, to extreme 
delicacy of workmanship and tightness of the working parts, but to 
the vacuum produced in the cylinder by the almost infinitesimal 
portion of vapour admitted to it; and although the steam gauge may 
not indicate any tension whatever, there is a certain amount in the 
boiler which is transmitted to the cylinder, or else the machinery 
could not be moved. ‘This isa little digression from the subject of 
bearings, but is in a measure connected with it; for while we stated, 
a few lines back, that free movement was not entirely dependent on 
easy bearings, we must admit that a stiffly connected engiue will 
not turn the centres readily ; where the resistance amounts to more 
than the vacuum is able to overcome, of course the engine must 
stand still. ; 

A great many engineers seem to think that slacking off a hot 
bearing will cool it, independently of other considerations. This is 
not always the case. Too much friction is, of course, a source of 
derangement, but excessive freedom is also a fruitful cause of hot 
bearings. This may be accounted fur by the theory that the oil is 
pounded out by the journal in jumping up and down, and it thus 
comes in contact with the naked metal ; the fact remains true, what- 
ever be the reason assigned. Good lubricants, care, and cleanliness, 
will generally result in handsome bearings; no one will question 
that a large amount of power is absorbed by a rough bearing, or one 
half oiled. Stop up the oil holes, and if the collars have much play 
back forth, arrange leather shields to cover the space ; keep dirt out 
and oil in, and much better results will be obtained than where care~ 
lessness is practised and filth allowed to accumulate.—Scientific 
American. 





5 seer 





Nov. 27, 1863. 


THE ENGINEER. 


$11 








MOREL’S 


FiGa 8 








WHYS 


VM 


WH: 





Carsonic acid gas may be easily produced by pouring an acid on 
a carbonate, such as marble, chalk, or bicarbonate of soda, and this 
very facility of production creates variations of pressure in the gene- 
rator, which requires continual attention, as also a gas holder for 
containing the gas. 

This invention, by A. Morel, of Brussels, relates to an improved 
generator of carbonic acid which is self-supplying, and regulates 
itself at a constant pressure without any supervision, and producing 
a regular current of gas without the aid of a large gas holder or 
regulator. 

In Fig. 1 A, B, are two vessels placed above or near each other, 
and made of lead, enamelled iron, or other suitable metal, the thick- 
ness of which is in proportion to the pressure to be obtained. The 
interior surface is lined with gutta percha, or other coating, which 
protects it from the corrosive action of the acids. 

A contains the carbonate, which is introduced at an opening not 
shown; B contains the supply of acid which is introduced at the 
opening O; the cheapest and most suitable acid to use is hydro- 
diate acid, which has the further advantage of forming with 
marble, chloride of calcium, which, being a soluble salt, facili- 
tates the cleansing of chamber A after each operation. The 
chambers A, B, communicate with each other by a pipe 
C, D, E, which forms an essential feature of the invention. The 
gas produced in A passes into the washing reservoir I by means of 
pipe F, G, H, and may be thence conducted where required by pipe 
J, K, L. A supplementary reservoir of acid T, is used for putting 
the apparatus in motion by means of a pipe of communication U ; 
thus, by pouring acertain quantity of acid from T into reservoir A, 
carbonic acid will immediately form, which expands in chamber A 
and reservoirs | and D; and in order that this pressure shall not 
exceed a certain limit, a safety valve may be placed on chamber B, but 
this has many disadvantages, with pressures of gaseous nature; the 
valve opens badly and does not close sufficiently tight to retain the 
gas, to obviate which the patentee connects apipe N, P, to chamber 
B, dipping into a small reservoir V, which communicates, by pipe 
Q, R, with another small reservoir S. The pipe Q, R, is of a length 
in propurtion to the pressure to be obtained, and the chamber V 
being full of water when the gas is produced, it raises the water in 
the pipe, and if the pressure becomes greater than was first intended 
the water in the reservoir V and in the pipe is forced into vessel 8, 
and the gas in excess escapes until the pressure returns to its normal 
condition. 

The pressure cannot exceed a certain limit, and we will now 
describe how this pressure may be maintained at that limit in a self- 
acting manner. Supposing K to be the point at which the pressure 
necessarily existing in vessels A, B, L, is to be maintained, ifa 
certain quantity of gas be withdrawn from the latter, the equi- 
librium between I and A being destroyed, A will divide its gas 
with I, and as this also destroys the equilibrium between A and B 
the gas will be drawn from B to A, but as the gas can never pass 
from B to A without the acid first passes therein, when acid coming 
in contact with the carbonate produces a fresh amount of carbonic 
acid, equlibrium will thus be restored with B and I, and the whole 
returns to its normal condition until the equilibrium is again de- 
stroyed. The pipe C, D, E, does not act as a syphon, as after a suf- 
ficient quantity of acid has passed from B to A for producing the 
nesessary quantity of gas, or it may bea little more, the normal 
pressure is maintained, and the excessof gas forces back the acid in 
the pipe into the vessel B, a few bubbles passing through to replace 
the acid which has escaped, and the same action takes place for each 
fresh disturbance, so that many gallons of gas may pass out without 
the pressure varying one-tenth of an atmosphere. 

The invention is capable of very numerous applications .—Ist, it 
may be applied as a small motor in which the. compressed gas is 
substituted for steam or compressed air; 2ndly, the gas so obtained 
may be applied in baths for the cure of paralysis, gout, and other 
affections ; 3rdly, in the various modes of panification; 4thly, for 
decanting and raising alcoholic and fermentable liquids to any 
distance and height, free from pernicious contact with air, which is 
of immense advantage as compared to the means ordinarily 
employed ; 5thly, for saturating all kinds of liquids with gas, vary- 
ing in amount and pressure ; in this case the gas should be intro- 
duced at the bottom of the reservoir to be saturated, whence it 
traverses the liquid in bubbles, so as to charge without agitating it: 
it may also be used for raising the said liquid to a height in propor- 
tion to the initial pressure. 


MANCHESTER BOILER ASSOCIATION. 

Art the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, November 24th, 1863, the President, William 
Fairbairn, Esq., C.E., F.R.S., in the chair, Mr. L. E. Fletcher, chief 
engineer, presented his monthly report, of which the following is an 
abstract :—~ 

During the past month there have been examined 238 engines 
and 381 boilers. Of the latter, 17 have been examined specially, 
9 internally, 55 thoroughly, and 300 externally, in addition to 
which one of these boilers has been tested by hydraulic pressure. 
The following defects have been found in the boilers examined :— 
Fracture, 10 (1 dangerous); corrosion, 25 (5 dangerous) ; safety 
valves out of order, 1; water gauges ditto, 30 (3 dangerous); 
pressure gauges ditto, 5; feed apparatus ditto, 2; blow-out appa- 
ratus ditto, 15 (1 dangerous); fusible plugs ditto, 3: furnaces out 
of shape, 12 (3 dangerous); over-pressure, 3 (1 dangerous). Total, 
106 (14 dangerous). Boilers without glass water gauges, 3; with- 
out pressure gauges, 45; without blow-out apparatus, 48; without 
back pressure valves, 72. 

An illustration has lately been met with of the importance of re- 
moving portions of mid-feather walls, in order to give an opportu- 
nity of examining the plates. On this being done at the instance 
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of this Association, in the case of a boiler lately put under its care, 
the bottom, although presumed by its owner and engineer to be per- 
fectly sound, was found to be nearly eaten through by corrosion, and 
on the very point of rupture, as in the case of No. 39 Explosion, the 
details of which are given below. 

Instances continue to be met with of serious corrosion, arising 
from the leakage of bolted joints concealed under brickwork. It 
cannot be too often repeated that all connections to boilers should be 
made by means of fitting blocks rivetted tu the shell, excepting only 
the attachments to the front end plate, where they are not absolutely 
necessary, since the plate being flat the joints are more easily made, 
while at the same time, from their position, leakage, should it occur, 
is atonce apparent. The front end plate should be left completely 
open, and not, as is too frequently the case, covered in with a wall 
of brickwork, since leakage, so prone to occur in the neighbourhood 
of the furnace mouths, is found to go on behind the brickwork un- 
detected. A case of this surt has just been met with, where a plate 
was completely eaten through before the corrosion was known. 

EXPLostons. 

No. 31 explosion occurred at a distance of nearly three hundred 
miles, and, as full details could not then be obtained, the fact of its 
occurrence was merely entered at the time in the tabular statement. 
The boiler was not under the inspection of this Association, and it 
has since been ascertained that it was of plain Cornish construction, 
having a single flue parallel throughout; its length being 25ft. din., 
its diameter in the shell 5ft. 7in., and in the flue 3ft. 5in., while the 
thickness of the plates was jin., and the pressure to which the 
safety valves were leaded, 4U1b. Such a flue, on account of its 
large diameter, was unsafe from the day on which the boiler was 
made, though it might easily have been made secure by adopting 
any of the well-known plans of strengthening flues, among which 
may be mentioned hoops, whether of T-iron, angle iron, or bridge- 
rail section, as well as flanged seams. 

Six explosions have occured during the past month, resulting in 
the death of eleven persons, and serious injury to eighteen others. 
Not one of the boilers in question was under the inspection of this 
Association. One of these exploded boilers, No. 39, has been 
personally examined, while this was prevented in the other cases 
by distance, some of the explosions occurring upwards of two 
hundred miles from Manchester. It is expected, however, that 
detailed particulars of all of them will be obtained, while I am 
already indebted for a minute report on Explosion No. 38, to the 
kindness of an engineer residing in its locality, and who made an 
examination shortly after the occurrence. The following is the 
monthly tabular statement: - 

Tabular Statement of Explosions from October 24th, 1863, to 
November 20th 1868, inclusive. 
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‘ : ee —_ s.| Persons Persons) ,., 
or Zet Date. foenened description of boiler. Killed. Injured. Total, 
38 | Oct. 26 | Cylindrical egg-ended, exter- 
| | nally-fired De” War es 1 0 1 
39 Nov. 3 Ordinary double-flue, or Lan- 
cashire, invernally-fired  .. | 1 4 5 
40 |Nov.11! Marine ... .. oo oe os 2 7 9 
41 |Nov.12 Ordinary single flue, or Corn- | 
ish, internally-fired .. .. | 2 0 2 
42 | Nov. 13 Ordinary single-flue, or Corn- 
| ish, internally-fired .. .. 4 3 7 
43 |Nov.18 Details not yet ascertained .. 1 4 5 
Total .. .. | 18 | 1s |; 2 
No. 38 explosion, from which one man was killed, occurred to a 


boiler not under the inspection of this Association, and which was 
in use at an ironworks. 

The boiler was of plain cylindrical egg-ended shape, externally 
fired, and connected by its steam-pipe to two otbers of different cou- 
struction ; all three collectively working an engine and forge 
hammer in the rolling mill. The ordinary working pressure of the 
boiler was 40 lb., its length 35{t, and its diameter 6ft. 5in., while the 
plates were of the most unusual and unnecessary thickness, of from 
yin. to 4 of aninch. 

It is more difficult to make good work in a boiler with such thick 
plates, and it is reported that the joints, in the present instance, 
were imperfectly closed—that there had been unfair use of the drift, 
than which few things are more prejudicial to the strength of 
the boiler—that but few of the rivets were properly laid up, while, 
in addition, the overlap of the plates at the seams of rivets was un- 
usually wide, and, in short, that the work was altogether most 
clumsy and inferior. Added to this, the boiler had been repaired 
over the fire more than once, with plates one-eighth of an inch 
thinuer than the rest, while longitudinal seams of rivets, 6ft. long, 
were allowed to fall within the furnace, their original length having 
been increased by the repairs. 

The boiler had been leaking at the seams in the furnace for three 
weeks previous to the explosion, and in order to stop this the fire- 
man had been in the habit of putting a bucket-full of sharps as well 
asa bucket-full of horse manure into the boiler once a week. 

The state of the boiler after the explosion afforded no indications 
either of overheating from shortness of water or of corrosive action, 
while there appeared to have been but little or no incrustation, but 
it was found that the shell had rent at one of the longitudinal seams 
over the fire, just where the thick old plates had been patched with 
the comparatively thin new ones. The rent extended throughout 
the whole length of the seam, and then ran into the transverse ones 
which crossed it at both ends, completely severing from the re- 





mainder of the shell the dome or egg-end. The latter was blown 
to a considerable distance, while the former, though lifted off its 
seat, was only thrown a few feet from it. 

The cause of the explosion was made a subject of scientific 
investigation at the order of the coroner, and the view given in 
the report thereon by the engineer engaged may be briefly stated 
as follows :— 

The explosion was considered to be due to excessive pressure 
of steam, a pressure greater than that at which the boiler was 
ordinarily worked, and which it is thought might have arisen 
in the following way:—The explosion occurred shortly before 
four o'clock in the afternoon, the boiler having been cleaned 
out the same morning, while the other two to which it was 
connected were working alongside meantime. Im order to clean 
this boiler out while the others connected to it had their steam up, 
it was necessary that the junction valve should be closed, and if this 
valve had not been re-opened, as it ought to have been, as soon as 
the steam was up—then in the event of the only safety valve with 
which this boiler was fitted, either sticking fast in its seat, or being 
tampered with—the steam would be bottled up, and the pressure 
continue to rise, without giving any sign until actual explosion re- 
sulted, since there was no steam gauge upon the boiler. 

One or the other of these two conditions it was concluded 
had occurred, viz. :—Either that the safety-valve had stuck fast in 
its seat, or had been intentionally tampered with, at the same time 
that the boiler was isolated from the other two by the junction valve 
being shut down. 

The supposition of the junction valve having been left closed was, 
it was thought, strengthened by the fact that the steam had been so 
low a few minutes previous to the explosion, that both engines had 
to be stopped, so that had the boiler in question been then in con- 
nection with the others, it was argued that the rupture must have 
taken place when the pressure was lower than usual, which 
was not thought likely. That the safety-valve had stuck fast 
in its seat, was considered most improbable, while the sup- 
position of its having been intentionally tampered with derives sup- 
port from the reckless character of the fireman, who shortly after the 
explosion had occurred, was known, while tending the boiler aloug- 
side the exploded one, to have gagged his alarm whistle on it 
signalling shortness of water; in consequence of which, a number 
of workmen engaged near the boiler deserted their post, stating that 
they considered their lives in danger. 

The jury dissented from these views, and brought in a verdict of 
accidental death, adding, *‘ That, in their opinion, the boiler did not 
explode from excess of steam, but from a combination of gases occa- 
sioned by the lifting of the junction valve when there was not a 
sufficient pressure of steam. ‘The consequence of the junction valve 
being opened under these circumstances would be that the steam 
would rush into the boiler from the adjoining ones, and, by gene- 
rating gases within it, blow it up. 

The opinion of the jury can scarcely be regarded as otherwise than 
hypothetical, and as being entirely unsupported by experience. 

The view that the boiler exploded from excessive and unusual 
pressure, consequent upon the safety-valve and junction valve being 
both closed at the same time, is thought to be an unnecessary sup- 
position, considering the workmanship of the boiler, as well as its 
condition and the treatment it received, all of which have been 
previously described. A boiler, roughly made as this was, of plates 
of excessive and varying thickness, having an unusually wide over- 
lap, and being in a leaking condition, with its seams choked up with 
bran and horse dung, such a boiler, when exposed to the action of 
an external fire, would be utterly untrustworthy, and the mere 
pressure of steam by no means the only element of weak- 
ness. Such thick plates, unless most kindly’ laid together, 
would be fighting one against another, especially under the action 
of the fire, when unequal expansion, aggravated by the varying 
thickness of the metal, would be sure to ensue. Moreover, had the 
pressure in the boiler at the time of explosion been higher than that 
at which it ordinarily worked, or indeed equal to it, viz., 40 Ib., the 
main portion of the shell would never have remained so near to its 
original seating as it did, and thus the position of the fragments can 
only be accounted for by the supposition that the steam was low at 
the time of the explosion, which is borne out by the fact that there 
was not power enough to drive the engines, and they were stopped 
in consequence. 

This explosion, therefore, can only be regarded as an additional 
illustration of the dangerous character of the externally-fired boiler, 
especially when improperly repaired and carelessly attended to. The 
constant allusion to such cases may be tedious, but the subject is only 
recurred to on the repetition of explosion, and it is trusted that the 
perseviring statement of these facts will assist in removing from 
general use so dangerous a class of boiler as those externally-fired 
have proved themselves to be. 

No. 39 explosion, which was attended with the death of one 
person and injury to four others, occurred to a boiler working at a 
cotton mill, aud not under the inspection of this association. 

The boiler, which was fifteen years old, was of plain double-flued 
construction, internally-fired, and of the class termed Lancashire, 
its length being 32ft., its diameter 8ft. in the shell, and 3ft. in the 
flues. It worked alongside of another boiler very similar to itself, 
and to which it was connected. 

The boiler bad rent at the bottom of the shell, immediately over 
the mid-feather wall on which it had rested. This rent, which may 
be termed the primary one, exterded longitudinally for about two 
rings of plates, and then assumed a transverse direction, running 
completely round the boiler and severing an entire, though rather 
irregularly-shaped belt from the shell. The front end plate was 
separated from the other part of the boiler, while the furnace tubes, 
which appeared perfectly sound, remained attached to tue rest of the 
shell, which had been thrown out of its original seat and turned 
bottom upwards. The longitudinal stays for stiffening the end 
plates, though massive, were curled up into a scroll, and the trans- 
verse ones, which should never be introduced in a cylindrical 
boiler, proved, as might have been expected, of no assistance in 
strengthening the shell. 

The damage to the surrounding property was serious, a consider- 
able portion of the mill being ansestel, and one of the side walls 
blown down, while the boiler house was reduced to a heap of ruins. 

As to the cause of the explosion there can be ny question; there 
was no evidence of shortness of water, the furnace crowns being un- 
injured, but on examining the edges of the plates at the primery 
reut, which had occurred over the mid-feather wall, their thickness 
was found to have been so reduced by external corrosion as not to 
exceed that of a halfpenny piece. 

In the scientific evidence given at the inquest, the plan of setting 
boilers upon mid-feather walls was strongly condemned, and the 
corrosion so frequently induced, and at the same time treacherously 
concealed by them, clearly pointed out. Of the truth of this there 
can be no question, and it is difficult tosay anything more upon the 
danger of these mid-feathers than has already been said in previous 
reports, while the occurrence of the explosion in the present instance 
affords an additional illustration of the correctness of the views so 
frequently expressed. 

‘he jury considered that this explosion would have been pre- 
vented by due precaution on the part of the owner, and therefore 
brought him in guilty of manslaughter. 





Gas ror THE Duren Inpies,—(From our Correspondent.)—It is 
proposed to form a joint stock organisation for the production of gas 
in the Dutch Indies. ‘The capital contemplated is £140,000, in 7,000 
shares. 

Ramways 1N Itaty.—(From our Correspondent.)—The railways in 
operation in Italy before 186U represented a length of 1,029} miles. 
From January 1, 1860, to December 31, 1862, 470§ more miles were 
brought into working, and this year 4784 miles more have been 
opened. ‘The total extent of way now in operation is consequently 
1,9784 miles. This is a respectable result, considering the difficulties 
with which Italy has had to struggle, and the topographical obstacles 
which her conformation presents. 
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EXPERIMENTS AT SHOEBURYNESS. 


Tur 9-in, muzzle-loading gun made at the Royal Gun Factories, 
Woolwich, and rifled on the plan proposed by Mr. Lynall Thomas, 
was tried on Friday at Shoeburyness, with somewhat unsatisfactory 
results. 

This gun, which carries a 300 Ib. shot, closely resembles an ordi- 
nary muzzle-loading Armstrong in outward appearance, the muzzle, 
however, being more prolonged. Mr. Lynall Thomas’s invention 
consists in substituting a series of ribs for the usual grooves. The 
shot are made with grooves coated with soft alloy to fit the ribs of 
the gun, and are similar in form to those used in the Armstrong, 
but appear to be slightly longer. It is perhaps hardly necessary to 
add that the “shunt” principle is not employed by Mr. Lynall 
Thomas. ‘To test the range and accuracy of the gun 10 rounds 
of cast iron shot were fired from it at 2 deg. elevation, 10 at 5 deg., 
and 10 at 10 deg., the charge being 40 lb. in every instance. Tho 
initial velocity of the projectiles was ascertained in the case of those 
fired at 2 deg. elevation by Major Navez’s electro-ballistic appa~ 
ratus. It was intended to repeat the experiments with cast 
iron shells, but Mr. Thomas objected to those upon the ground as 
being too long; a similar objection to the shot was also urged by 
him during the course of the experiments. He also stated that the 
ribs were finished too abruptly at the spot where they join the 
chamberof thegun. It seemsa pity, however, that as the gun, shot, and 
shell were made at Woolwich, under Mr. Thomas’s directions, he 
did not make these objections during the progress of the work. The 
following table will show that both the velocity and range of the 
shots fired are very unequal. This isaccounted for by Mr. ‘Thomas by 
the facts mentioned above, and by the powder not being always ram- 
med home to exactly thesame mark. Whether the latter circumstance 
has any weight or not is doubtful, as in other rifled guns the ram- 
ming home of the powder to the same place within a few inches 
does not not seem to affect materially the flight of the shot. Notes 
were taken at each round of the exact depth to which the charge 
was rammed; it will, therefore, be seen hereafter whether this cir- 
cumstance really has any influence on the projectile or not. If it 
should turn out that it has, it would be, we imagine, a serious defect 
inthe gun. The exact lateral deviation of each shot has not yet 
been correctly calculated; it was stated, however, to be irregular. 
From the sound of the shots rushing through the air, many of them 
appeared to “ wobble ” very considerably. 








At 2 deg. At 5 deg. | At 10 deg. 
1 | | 
No, of Initial ~ No. of ia No. of | = 
round, velocity. | Range. round, | R4se | round. Range. 
| 
} Yds. Yds. | Yds. 
1 1,075 fect | 948 11 2,008 21 8,635 
2 | 928 12 1,883 22 3,768 
8 to O55 13 2,073 23 3,775 
4 1,029 14 1,957 24 8,795 
5 1,217 feet | 909 15 2,032 25 3,921 
6 | | 958 16 2,142 26 4,006 
7 per 928 17 2,123 | 2 | 3,569 
8 | 939 18 1,945 | 28 | 3,863 
9 | second. 971 19 2.161 | 29 | 3,680 
10 | | 1,092 20 2,005 | 80 | 3,791 








The table shows that at 2 deg. elevation, the difference in the range 
is 164 yards; at 5 deg., 278 yards; and at 10 deg., 437 yards—all 
large numbers, c mpared with those obtained in experiments with 
other rifled guns at similar elevations. The difference in the 
velocities is also «rge, being 142ft. per second. 

General St. G orge, Colonel Lefroy, and Captain Heath were 
present during t « experiments on the part of the Ordnance Select 

ommittee. 

While the experiments were being made with Mr. Thomas's gun, 
Mr. Randall and a party of men were busily engaged in taking off 
a series of impressions of the inside of Sir William Armstrong's 
monster gun, to ascertain if the rifling had _ sustained 
any injury duriug Thursday’s trial, but nota flaw the size of 
a pin’s head could be detected over the whole of “ Big Will's” 
interior. It is intended, shortly, to try the gun upon a massive 
floating target, which will be moored about 2,000 yards from the 
firing point. The experiments yesterday were again favoured by 
calm, warm, sunny weather. 








Tne Wetsu Coat anp Tron Trapes.—The Newport correspon- 
dent of the Colliery Guardian states that in that district the coal 
trade, both house and steam, is improving, and a decidedly cheerful 
feeling pervades the district generally. The docks are well filled 
with vessels, the majority of them taking in cargoes of steam coal, 
and the wharves are more fully occupied within the last few days. 
Orders have come in pretty regularly to the house coal proprietors, 
and if tonnage can be obtained at fairly moderate rates there will be 
a good trade dove from here to the end of the year. Buyers are now 
preparing in earnest for the cold weather, and are giving out their 
orders at the current quotations with but little demur. As 
regards steam coal, a decided improvement has taken place, and the 
shipments are gradually increasing. The Tredegar Coal Company, 
through their representative, Mr, L. A. Homfray, have entered into 
an important contract for steam coal, and they will shortly ship to 
the extent of 15,000 tons per month, This augurs well for the 
future of Monmouthshire. As to the iron trade, quotations have 
again advanced fully 2s. 6d. in bars, and activity is to be witnessed 
at all the works of the county. The puddlers turned out at Blaen- 
avou last week, in consequence of a dispute as to the rise to be 
received. ‘The men claimed 12} per cent., while 10 per cent. 
advance was offered to them, and they resumed work on the terms 
offered. The Blaenavon Company are making preparations to light 
several additional furnaces, and a large number of fresh hands will 
be then employed. The Pontnewynydd Works have been sold to 
Mr. ‘Lt. P. Price, who is acting for the Millwall Company, and the 
forge will be started as soon as the necessary arrangementsare made, 
A satisfactory state of the iron trade is reported throughout the 
Swansea district, the various forges and mills being constantly 
employed, and prices fully maintained. The genera! tone which 
pervades the trade as to the future is also good, and there does not 
appear to be asy expectation that prices will be lower for some 
weeks or months to come. Purchasers show less hesitation in deal- 
ing, and some rather extensive purchases have been made during 
the past week or ten days. There is not quite so good a demand 
either for bars or rails for exportation as some month or six weeks 
since; but at this season of the year the foreign trade generally 
falls off. There is, however, a good demand for iron in some of the 
continental states, and some large orders have recently been 
despatched. With respect to the coal tygde there is still a good 
demand, more especially for exportation, the various ports being 

lled with vessels loading, for the most part, for foreign destina- 
tions. At Cardiff, although the demand tor steam coal has been 
good, there have been great drawbacks, on account of the demurrage 
paid, decrease of the output at the collieries, &c. As week after 
week passes tho trade is, by degrees, getting into a more healthy 
state; and once the demand and supply is properly regulated, then 
it may be truly said that the steam coal trade will be in a thoroughly 
substantial and healthy state. The recent improvement in the iron 
trade is fully maintained, and not for the last four years have future 
prospects been so encouraging. There is not an ironmaster in the 
district who is not well placed for specifications, and there is no 
disposition to accept fresh contracts except under an arrangement 
that the current quotations of the time when the order is 
executed. A few weeks since it was mentioned that there was 
every likelihood the Pencoed furnace would be soon in blast, and 
there is a fair probability of the Penydarran Works, Merthyr, which 
have been at a standstill for several years being in operation early 
next year. 

_ Locomotive Traction.—Interesting experiments are being made 
in working a locomotive up an incline of 1 in 13 on the Cromford 
aud High Peak Railway. 





LAW INTELLIGENCE, 


VICE-CHANCELLORS' COURTS, Nov. 20. 
(Before Vice-Chancellor Sir R. T. Kinpersuey.) 
FOXWELL v. WEBSTER. 

Tuese motions, which relate to sewing machines, and which were 
opened on the preceding day, were resumed on Friday last. It will 
be remembe that the plaintiff, being the purchaser, for £50, of 
Judkins’ patent, had filed no less than 134 bills against various 
parties who, he alleged, were infringing his patent right, and that 
77 defendants appeared on the present occasion upon four motions, 
having for their object, in substance, that the plaintiff might select 
one suit, carry it to a hearing, or determine the validity of his 
patent, and that in the meantime the other suits should be stayed, 
and the time for answering and producing documents enlarged, 
The bills, which were stated to be almost identical, varying, how-+ 
ever, of course, in the name of the defendant and the applications 
made to each, stated that Charles Tiot Judkins, of Britannia Works 
Manchester, was the first and true inventor of “ improvements in 
machinery or apparatus for sewing and stitching,” the subject of 
specifications dated the 16th of October, 1852, and the 15th of April, 
1853, amended by disclaimer and memorandum of alteration. In 
pursuance of the Patent Law Amendment Act, 1852, Judkins pre- 
viously left at the Patent-office a statement in writing, called the 
provisional specification, and the patent was granted as above, in 
the usual form, with drawings annexed. On the 13th of December, 
1854, Judkins deposited the letters patent with the National and 
Provincial Banking Company by way of equitable mortgage, and 
was made a bankrupt on the 14th of June, and assignees were 
appointed. By indenture, dated the 18th of May, 1859, the office of 
the National and Provincial Banking Company and the assignees 
assigned the patent to Daniel Foxwell (the plaintiff)—as it appeared 
on the motion—for £50, in the usual form. The petition, &c., in 
bankruptcy and the assignment were registered in the Patent-oflice 
under the Act, and the plaintiff applied to file a disclaimer of altera- 
tion, and the fiat was granted on the 10th of March, 1862. Tie 
bill set out the disclaimer in extenso, with reference to the 
drawings annexed, claiming the improvement as a new inven- 
tion as to the combination and arrangement of the various 
parts of machinery for sewing or stitching with the use of a 
needle and shuttle. This memorandum was signed and sealed by 
the plaintiff, and duly enrolled in Chancery, but it did not extend the 
right. 1t was stated that the invention was of great public utility, 
and had never, prior to the date of the patent, been known toor used 
by avy person within this realm, except Charles Tiot Judkius, who, 
with the mortgagees, assignees, and plaintiff, had successively the 
sole and exclusive privilege to use and vend the invention within the 
United Kingdom and the Uhannel Islands; and the plaintiff now 
claimed the sole use and privileges, and that it was a branch of his 
trade at Roger-street, Redbank, Manchester. The bill then stated 
that the plaintiff had granted to William Frederick Thomas a license 
to make and vend “Judkin’s sewing machines,” and he (the 
plaintiff) had been paid by various persons for metal plates 
£5 for each machine used before the 20th of June last, and £2 
since, by way of royalty. The invention consists in a straight 
needle, which pierces the cloth, carrying through it the thread, 
which is passed through the eye of the needle, when it begins 
to return the friction of the cloth causing the thread to bulge and 
form a loop through which the shuttle carrying the second thread 
is passed at the instant the loop is formed, which is then drawn 
tight,and a fast stitch thus formed. A serrated plate also regulates 
the movements of the cloth, and by a proper combination of the 
working parts the whole movements are accurately arranged, so that 
a thousand stitches per minute can be formed. The plaintiff's 
alleged improvements would be unintelligible, except to an adept, 
without an annexed drawing, the chief desideratum alleged to be 
accomplished being the working in any desired direction, and not 
in a straight line only. The bill then stated that the plaintiff had 
invested alarge capital in the sewing machines, the trade being highly 
remunerative. In November, 1862, the plaintiff brought an action 
against William Frederick Thomas for an infringement, which, 
after six days’ trial, ended in the discharge of the jury, as they could 
not agree, on the 13th of February, 1863. On the 16th of June the 
same action was again tried, and ended in a compromise for £4,250. 
On the 11th of July, 1863, the plaintiff's solicitor sent the following 
letter to the defendants :— 

“ Sir,—Mr. D. Foxwell, of Manchester, having obtained a final 
verdict against Mr. W. FI’. Thomas, for infringement, establishing 
the validity of Judkins’ patent of the 16th of October, 1852, for 
sewing machines of which he is the proprietor, I am instructed by 
him to require the immediate payment to me of all royalties on all 
machines having a needle and shuttle, or any of the principal move- 
ments secured by that patent, which have been made, used, or sold 
in infringement of that patent (except those which have been or 
may be sold by Mr. W. F. Thomas, for which he has,paid Mr. 
Foxwell); and as you have made, used, or sold a number of sewing 
machines made by different persons which infringe that patent, | 
require you, within three days from the receipt hereof, to make a 
true and correct return to me, stating the total number of all such 
machines, that I may know the amount of royalties, at the rate of 
£5 per machine, payable and recoverable against you. I may men- 
tion that, as Mr. William Thomas enforced payment of £10 royalty 
on two needle machines which infringed his patent of 1846, Mr. 
Foxwell feels that a royalty of £5 will be very reasonable. The 
costs of the litigation of Judkins’ nae referred to has altogether 
been above £10,000, and as the Lord Chief Justice Erle, before 
whom the cause has been twice tried, certified as to the validity of 
the patent under the statute, Mr. Foxwell will be entitled to recover 
full costs, charges, and expenses, as between attorney and client, 
against defendants in all future actions on the patent.” 

Then followed a threat of proceedings in case of non-compliance, 
with offers of accommodation to those unable to pay, and of grant- 
ing licenses, &c, Then followed a series of charges as to infringe- 
ment, &c., and the bill prayed an account and payment of the pro- 
ceeds of sewing machines sold, and for liquidated damage, £5 for 
each sewing machine, and delivery up of them to be broken up, and 
for an injunction and inspection, and for payment of the costs. In- 
terrogatories had been filed to this bill, and the next step would be 
that answers should be put in, and to save this vast expense and 
amount of litigation it was, as they alleged, that certain of the de- 
fendants had agreed to move as above for a consolidation of the pro- 
ceedings, by compelling the plaintiff to select four bills out of the 
seventy-seven now in existence, the defendants to the other bills 
consenting to be bound by the result. An affidavit had been made 
by Messrs. Field, Roscoe, and Co., Messrs. Slee and Robinson, and 
Mr. Peacock, solicitors, as to the probable amount of costs if the 
answers were put in, and the suits went on, which were stated as 
detailed items, amounting in the whole to £134,000. An affidavit 
was also read, made by the plaintiff's solicitor, in which he stated 
that the plaintiff never intended to proceed to a hearing, but in some 
of the suits to proceed at law as to the validity of the patent. 

Mr. Rolt, Mr. E. Kay, and Mr, H. Bagshawe appeared on the first 
motion, on behalf of nineteen defendants, and contended that the 
object of the plaintiff was evident. He never did intend to proceed 
with the suits, but by intimidation to put a stop t» competition, 
without establishing his patent right. This he had inetlectually 
endeavoured to do three times, and the question was therefore now 
open. The fact of such a vast number of bills on one subject 
matter was not only unprecedented, but so vexatious and enormous 


| was not established at law, and therefore no injunction could be granted 





an evil that the Court, having in itself, as it always had, the power | 


of trying the validity of the patent, or the discretionary power of 


directing an issue, could also, in its discretion, stay all proceedings | 


in the majority of the suits until the question governing the whole 
was decided—that is, the validity of the patent. Discovery was 
here of no use, because that only went to the fact of infringement, 
and if there wes no patent there could be no infringement. 
The case was analogous to the case of ejectments, bills of peace, 
underwriters’ suits, &e. The bill stated the patent to be valid, 
otherwise it would have been demurrable; but the fact was that it 


pending the trial of the right: 

Mr. Osborne and Mr.C. R. Roupell appeared on ancther motion, the 
same in substance, except as to enlarging the time for answers, &e., 
for seven defendants, and argued that the cases were so identical 
that one could represent all, and the plaintiff having lain by and 
fostered the trade by the defendants, had then turned round upon 
them, which was a great hardship. These defendants had only 
bought the machines to use, not to sell, and had agreed to admit the 
plaintiff's right. 

Mr. Freeling appeared for eleven other defendants, on substian- 
tially the same motion, and stated that in this case 150 bills had re- 
cently been filed, and there was no precedent except a case which 
occurred a long time ago, when a complaint was made of there 
being 50 bills filed in a patent case to Sir Peter Laurie, sitting at the 
Mansion-house, and the matter getting into the papers, the counsel 
went to Sir Peter Laurie, and the matter was compromised. 

Mr. Osborne and Mr. Waller then moved, on behalf of forty-six 
other defendants, in the same terms as to ttying the question by one 
suit, but saying nothing about an issue. They employed the same 
solicitor, and two were makers of the machines, the others pur- 
chasers and users only. They had elected to try the question by 
the suit of “ Foxwell v. Jones.” This motion was quite distinct 
from the others. An affidavit was read by the solicitor, Mr. Edwin 
Stovel, of Fountain-street, Manchester, stating that in each suit the 
costs of the plaintiff already amounted to £50 each suit. 

Mr. C. Locock Webb, for the plaintiff, read an affidavit of Mr. 
Wickens, his solicitor, stating that these proceedings were the result 
of a combination of an association called “* The Makers’, Dealers’ and 
Users’ of Sewing Machines Central Association,” with a subscrip- 
tion of 5s. per month, which had passed resolutions to resist a 
monopoly and obtain information as to patents, &c., the object being 
directly pointed at the plaintiff's patent. The affidavit weut on to set 
out anonymous letters defying the p‘aintiff, and, suspecting that it 
came from a member of the committee, he wrote to him (Mr. Royle), 
but received no answer. 

Mr. Freeling stated that his clients were not members of the 
association. 

Mr. Walker said the association had the most legitimate object— 
namely, that of gaining information as to the state of this trade. 

Mr. Glasse, Mr. C. Locock Webb, and Mr. Theodore Aston (of 
the common law bar) appeared for the plaintiff. 

The Vice-Chancellor asked Mr. Glasse whether he would 
object to the dismissal of the motion without prejudice to any ap- 
plication after answer put in ? 

Mr. Glasse having answered in the affirmative, 

His Honour said that the able and ingenious arguments he had 
heard on this batch of motions had failed in convincing him that in 
common justice they could be granted, having regard to the persons 
and the position of circumstances under which they arose. Accord- 
ing to the rules of law, if the plaintiff endeavoured to proceed against 
more than one defendant, the other would instantly say, “ What 
have we to do with the others ?” and insist upon not being joined 
with them, and they would succeed in that objection, the plaintiff 
having no right so to jointhem. It was said, Why did not the 
plaintiff file a bill against a few ? No doubt he would be too happy 
to do so, because it had been said that each bill cost bim £50 ; 
but it was well known in cases of injunction that a plaintiff could 
not slumber on bis rights, but must come at once, and if he abstained, 
knowing that an infringement was taking place, he would lose his 
remedy, as the defendants would repudiate any connection 
with those who were sued. ‘herefore, assuming the plaintiff's 
patent good (as it must be assumed for this purpose), he had a right 
to proceed, insisting on its validity, and it might turn out that all 
the 134 defendants were separately infringing it. It was characte- 
rised as a gross oppression, but it was not so in the least. The fact 
of an association with a common fund was another question, which 
could not now be considered. Mr. Freeling honestly threw that 
over entirely. It was also said to be an oppression on the public. 
His honour agreed with the abstract proposition that where there were 
134 suits or actions by one plaintiff, founded on the same right, the 
Court would willingly attend to have the matter tried at once, and 
80, toties guoties, would struggle to effect that object, but only con- 
sistently with the plain rights of a plaintiff in this court. ‘These 
motions were argued upon what the gentlemen who prepared 
them probably never thought of; they were in truth saying 
“ Don’t compel us to put in an answer.” The last motion some- 
what differed from the rest in terms, but not substantially. Suppose 
these motions granted, fifty-seven suits wouldstill remain, and all those 
defendants might make similar applications, and the evil would still 
exist. It was said that the Court should now direct an issue; that 
was uot the motion, and cases were cited to prove that where justica 
required it the trial of some question necessary to give the plaintiff 
relief would be directed, and no doubt that Court had, over and over, 
again, on cases for injunctions and receivers on an interlocutory 
application, so directed—not only in one, but in a greater number of 
suits. But here it was said the Court would do so, not merely on 
motion by the plaintiff, but by the defendants—the gist being that 
they should not put in an answer. There were two heads— 
validity and infringement; and it was said, if the plaintiff's 
patent was bad, what did it matter whether there was an 
infringement or not? The defendants had done nothing which 
he had a right to complain of, whether the patent was bad by reason 
of the want of novelty or utility, &c. The plaintiff did not want to 
proceed with the suits until the validity of the patent was decided, 
but he did want answers to show whether he would be entitled to a 
decree. The rule with regard to answers was, that the defendant 
must fully answer all the pertinent and relevant interrogatories, and 
was only absolved from putting in an unnecessary and burdensome 
account, and that was all that was decided in “ Delarue v. Dicken- 
son,” the nearest in semblanca to this case. It was not sufficient 
simply to deny infringement; such an answer would: be excepted 
to. But this motion was even a stronger case than that; it was, not 
to be compelled to put in an answer at all. He (the Vice-Chan- 
cellor) was at a loss to understand how the putting in an answer 
could affect or prejudice any one defendant. Assuming nothing 
as to the validity of the patent, which was a question that might 
have to be decided here hereafter, the elementary right of the 
plaintiff was to discovery from the defendants of those matters in 
respect of which he might get a decree at the hearing, or tending 
that way; and, therefore, what was asked, although in itself rea- 
sonable, was at the expense of the rights of the plaintiff, which this » 
Court would not take from him. The mistake was to apply in this 
mode in this stage of the cause; and, therefore, in dismissing these 
motions with costs, there must be a direction that the order should 
be without prejudice to any proceeding which the defendants, or 
any of them, might be advised to take after answer. It had 
been admitted by one party that, if the answers were put in, 
there would be no wish to consolidate, as avowal of the object of 
the motion. 





Tue Great Sate Company.—In the Rolls’ Court, on Saturday, a 
motion came on for decision to dissolve so much of an order made 
by his honour on the 9th of October last, as restrained a Mr. R. 5. 
Parry, a mortgagee and judgment creditor of the Great Eastern, 
from prosecuting any proceedings at law against the company, and 
the Sheriff of Lancashire from selling under a writ of fi. fa., the 
stores and appurtenances, Xc., belonging to the great ship, lying in 
the offices at Liverpool. The petition was presented by certain 
creditors and a contributory, for the purpose of having the company 
wound up under the direction of the court. The Great Eastern 
steamship is the sole property of the company, and at a meeting of 
its shareholders, held on the 2nd of October last, it was agreed that 
if the ship were sold with care and deliberation, it would produce a 
sum sufficient to pay off most of the debts upon her, in which case 
it seemed probable that the shareholders might subscribe enough to 
fit her out for a journey to India or Australia (her vriginal destina- 
tion). The petitioners and ether creditors were therefore anxious 
that the sale should not take place in a hurry, and his honour re- 
fused the motion, and granted the petition. 








Nov. 27, 1863. — 





RAILWAY STATISTICS—LOCOMOTIVE POWER. 


Next to traffic charges, the cost of locomotive power is the largest 
item of the expenses of a railway company. In 1862 the aggregate 
cost to the railways of Great Britain of locomotive power, including 
the expenses of all stationary engines, was £3,966,005, or 27°79 per 
cent. of the gross expenditure of the lines. Locomotive power, of 
course, includes all the expenses attending the working of the 
engines by which the trains are drawn; but so much has the cost 
been felt to depend upon the engine driver, that one of our great 
companies, not many years ago, entered into a contract with their 
ergine drivers for the working of their locomotives. They were to 
be paid so much per train mile for working their engines, and were 
to purchase from the company out of that amount all the fuel and 
stores they required for the purpose at a fixed scale of prices. Such 
was the effect of this contract that it was soon found that some of the 
drivers were netting as much as £20 per week. Of course, the 
mileage rate was thereupon reduced; and we believe the reductions 
went on until the drivers at last declined to work at the rates pro- 
posed to them. But the effect was to bring the locomotive expenses 
of the company in question to a minimum, to economise the use of 
stores, and to make the enginemen doubly careful of their engines. 

Fuel forms so large a proportion of the cost of locomotive power, 
that this item of expenditure is, to some extent, affected on different 
lines of railroad by the facilities of access which the lines possess to 
coal fields. It is also somewhat affected by the quality of the fuel 
consumed. There has been much dispute recently as to the relative 
cost of coal and coke in working locomotive engines; but the cost of 
locomotive power on those lines which have used the largest pro- 

rtion of coal does not appear to show so large a disparity as to 
justify any decided inference in favour of coal over coke. Accessi- 
bility to sources of good supply would seem to be the principle 
which should rather govern companies in the employment of fuel. 
Where a supply of good steam coal can be readily obtained there 
would seem to be little advantage in using coke ; but where there 
are no coal fields, and the engines have to be supplied with fuel 
carried over long lengths of railway, the lighter the load of fuel to 
be conveyed, the less will be the cost to the company for its 
conveyance. 

It must be admitted, however, that there are some disadvantages 
in the use of coals which do not apply to coke. A considerable item 
of expenditure under the head of locomotive power consists of wages 
to engine cleaners. There can be no doubt that coal is the dirtier 
article, and that the cost of engine cleaning is increased where coal 
is used. Whether the employment of coal is more injurious to the 
engine itself is a disputed question, on which present experience 
does not, perhaps, justify a decided opinion. Complaints have 
recently appeared in some of the papers that the use of coal is an 
annoyance to passengers, from the smoke and dust emitted by the 
engine in which it is employed. But as to this, it should be 
observed that where coal is most largely employed, as on the South- 
Western Railway, it is used in engines which consume their own 
smoke, Certainly it ought not to be used by any engines 
that do not consume their own smoke. It is easy enough 
to apply a smoke-consuming apparatus to a locomotive, and 
the Railway Clauses Consolidation Act (8 and 9 Vic., c. 20) 
provides that “every locomotive used on a railway shall, 
if it use coal or other similar fuel emitting smoke, be constructed on 
the principle of consuming, and so as to consume, its own smoke,” 
under a penalty of £5 for every day on which such engine is used. 
But this Act, it should be observed, only applies to railways con- 
structed since 1845. 

There is one other inquiry with regard to power that is of great 
importance. Irom time to time we hear reports, generally of a 
vague and unsatisfactory character, of some power having been 
discovered that is likely to supersede the power of steam as a means 
of locomotion. Now there is one infallible test which may be 
applied to all proposals to substitute any other power for the power 
of steam. The test is cost. Locomotive power applied to railway 
costs, as already stated, something less than 9d. per train mile. 
Cau any power be invented that is cheaper? At present the dispa- 
rity in favour of steam, as compared with the cost of employing any 
other power at our command, is much greater than is generally 
known. Taking coal as an unit, it has been established that the 
relative approximate cost of employing the power at our disposal 
staads thus :— 





Ch as ce Se ee ee te te te ee ee oo eo ow 8 
BOUIDGOUET so cc oe 06 06 00 0s ce ce 6o oe B® 
Electric power eo ee 0s ce 60 ce ce co es co FO 
Manual power... o. «. co ce ce ce cc ce 8 


Or, to put it in another form, there may be raised for every shilling 
spent, by— 
Manual power.. 600,000 lb. 1ft. high. 


Electro-magnetism oe : c ee 900,000 ” 
Horse power .2 .. «2 « «+ «+ 8,600,000 -— 
Steam power .. .. oe «s +e «+ 56,000,000 ” 


Until, therefore, a power is obtained that can raise more than 
56,000,000 Ib. 1ft. high fora shilling, we may rest satisfied that steam 
power will continue the great motive power of the world. It 
was observed at the outset that the cost of locomotive power iucluded 
the working stationary engines. ‘These are now very few and far 
between on railways, and employed only for the purposes of hoists, 
or for the working of inclines. For all purposes of traffic, experience 
has proved the stationary engine to be more costly than the loco- 
motive, as well as less efficient. In working traffic a stationary 
engine expends an immense amount of its power in counteracting 
the friction of the rope by which it has to haul the train; and, 
besides this cause of expense, it has to be kept in readiness to work 
both by night and day, which necessitates double machinery, 
so that two stationary engines are required where one locomo- 
tive would suffice. In addition to these considerations, a stationary 
engine can ouly work traffic over a space of some three miles at the 
most, so that on a railway of one hundred miles in length, more than 
thirty stationary-engine houses would have to be erected, and each 
with duplicate engines ; and each train would have to stop at each 
station-house, in order to detach and affix its ropes. Hence, engines 
of this class are inapplicable to a continuous system of railway 
traction, and where they were at one time established, they have 
been abandoned. On the Blackwall Railway, where the stationary 
engine system lingered last, it was found that engine power equal to 
the power of 400 horses was required to draw the train on a level, 
by means of a rope, the distance requisite for its passage over that 
line. The cost of working would have, alone, compelled the aban- 
donment of the system had not the exigencies of the traflic otherwise 
necessitated it. 

The locomotive engine is, therefore, the cheapest as well as the 
most effectual form of applying the cheapest and most effectual 
power with which science has acquainted us; it will work best and 
cheapest where the road is the most perfect, and where the least 
resistance is offered from adverse gradients. The more per- 
fect the surface of the line the less the tractive power 
needed, and the less the tractive force, the less the necessity 
for size, which implies dead weight, in tie machine. ‘his natu- 
rally leads to the consideration of the next item of railway expendi- 
ture—the sum annually spent upon the maintenance of permanent 
way and works. 

Muintenance of Way and Works.—The annual outlay of the rail- 
Way companies under this head of charge is £2,708,638 a year, or 
nearly 79 per cent. of the total expenditure. The cost of main- 
tenance of permanent way varies on different railways from 4d. to 
84d. per train mile, the average being about 6d., at which figure some 
of our largest railways stand. High speed must be regarded as the 
main governing cause, at the present time, of the expense of main- 
tainiug permanent way ; and a calculation of the relative outlay of 
different railway companies under this head certainly appears to 
bear out the conclusion. Contrasting the cost of these works upon 
four of our railways, over which trains are run at very high 
speeds, with the cost on four lines which have equally heavy traflic, 
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but on which trains are run at more moderate speeds, we find the 
following results: — 





Railway. No. of miles Cost of maintaining Average 
open. way, &€. per mile 

South-Eastern .. .. 286 .. ee £105,254 .. .. o. £368 
Great Northern .. #16 .. oe 141,670 12 oe «2 S42 
North-Western .. 1,196 oe oo 308,664 se os oo 821 
Great Western .. .. 730 .. oe 232,040 1. oe 314 
South-Western .. 515 ee es 131,775 se oe 25 

Midland co “eo co CF . . IG1,645 22 oe oe 250 
North-Eastern .. .. 895 .. os 181,009 .. co o 202 
Great Eastern o oo 68 . 132,805 2. se oo 201 


This table is somewhat remarkable as showing the effect of speed 
alone ; because it may be fairly assumed that as regards the weight 
of the load, the four last-mentioned railways are pretty much on a 
par with the four first mentioned—the South-Eastern with the 
South-Western, the Great Northern with the Midland, the North 
Western with the North-Eastern, and the Great Western with the 
Great Eastern; and yet it will be observed that the disparity in 
respect to the average cost per mile per annum for maintenance of 
way between the highest speed and the more moderate speed lines is 
very considerable. 

In the case of some lines the exigencies of permanent way have 
been so much felt as to necessitate experiments of new materials. 
In the last report of the London and North-Western Railway Com- 
pany it was stated that they had made a trial of a new description of 
rail made of steel :—- 

“The results are important and satisfactory. Some of the rails 
were laid down at Rugby, Stafford, and Crewe in March, 1862, and are 
wearing well. In May, 1862, some were laid down at Camden 
parallel with the best description of iron rail. So severe was the 
test that the iron rails speedily gave way, and had to be frequently 
renewed, worn out, whilst the steel rails continue to show little 
appearance of wear. Having regard to the importance of procuring 
the most eflicient rail, so as to avoid the frequent renewal now 
found necessary on the main line and at the principal stations, the 
directors have found it expedient to adopt and substitute the steel 
rail to that extent at least, and having agreed with Mr. Bessemer as 
to the royalty to be paid for the use of his patent, they have made 
the needful arrangements at Crewe for the production of steel to the 
extent of 10,000 tons per annum.” 

Opinions may, and probably will, differ as to the advisability of 

roducing these steel rails at Crewe, where a first expenditure of no 
ess than £38,000 is required to be incurred for the “ erection of 
steelworks,” besides £16,000 for “additional water supply ;” items 
that the shareholders may expect to see very largely swollen in 
future “ requests for votes.” But there will be but one opinion as 
to the desirability of adopting upon this important railway the very 
best and most lasting description of rail, that which will stand the 


hardest work, and necessitate the least interruption of the line | 


during renewals. To the North-Western, almost beyond all other 


lines, it is important to have a durable permanent way; but other | 


companies will watch with no little interest the experiment the 
London and North-Western are about to make in adopting “ Besse- 
mer’s patent ” for the passage of “limited mails” and “ monster 
engines.”"—Mining Journal. 





First Wire Suspension Barware in Barrisn Cotumara.—Trutch’s 
Wire Suspension Bridge over the Fraser, near the Indian village of 
Spuzzem, by last despatches, was just about to be thrown open to 
traflic. ‘The bridge crosses Fraser River at a point three-fourths of 
a mile below Chapman’s Bar. It is situate at a contraction of the 
river, where the bed-rock rises almost perpendicular on both sides, 
the towers springing up almost immediately over the water, and the 
bridge having a clear span of 268ft. At low water the roadway of 
the bridge will be 90it. above the stream, and the highest rise of 
this year’s water was 26ft. below the lowest point of the 
bridge. The timber for this work was cut in the forests near the 
spot, and all the sawing was done by hand. ‘The tower timbers are 
each 20in. square. Supporting the cables are sixteen of these sticks, 
each 26ft. Gin. long, four sticks being framed together by means of 
fourteen girth timbers and seventeen 14-in. wrought iron bolts, 
spread at bottom, resting on heavy sills, and coming together at the 
top, forming a pyramid of massive timber. ‘The designer aud con- 
structor of the bridge was Mr. A. 8. Hallidie, of San Francisco. The 
entire cost of this bridge was 30,000 dols. It is to be called the 
Alexandra Bridge. With a load of 4} tons passing over it it de- 
flected only one-eight of an inch, according to the measurement of 
Lieut. Palmer, R.E.—Builder. 


MerrorouitaN Water Surrpiy.—The sewage of more than one 
million of people, besides vast areas of highly-manured lands, 
drain direct into the water of the river and tributary streams above 
the point at which water is taken by the several companies for the 
supply of London. The undiluted sewage of Oxford, Reading, 
Eton, and Windsor, with many other places, pours out in a stream, 
to mix with continuous the water of the Thames above Teddington 
Lock. London must have an abundant supply of water. It is now 
taken direct from the main stream below the points at which the 
water is made impure by sewage and surface washings. ‘The 
Romans would have taken the tributary springs and tributary 
streams at their fountain-heads, and, by conduits and aqueducts, 
have conveyed the waters for use in a comparatively pure state. 
That which the Romans did with difficulty, with vast labour, and 
with vast cost, we could do with ease, and with comparative 
economy. Modern potters can make earthenware pipes by machi- 
far larger and better than any used in ancient times, and at so 
small a cost as to be a wonder to potters, even in this age of cheap 
goods. These pipes could be laid along contour lines from the 
numerous upper springs which feed the Thames, so as to be col- 
lected in cast iron pipes, and be conveyed, under pressure, direct to 
London, or to the existing pumping stations, to be lifted as at pre- 
sent. When the health and comfort of 3,000,000 people are consi- 
dered of more consequence than the vested interests of water 
companies, or when water companies see that, to secure their 
monopoly, and to give fixed value to their property, the works 
must be the best for the people which all the circumstances will 
admit of, there may be a chance of such a work being undertaken. 
The proudest boast of a Casar was that he had given Rome an 
= aqueduct, and a fuller and better supply of water.— 
Builder. 


Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 14th November, on 
11,028 miles, to £564,040, and for the corresponding week of last 
year, ou 10,578 miles, to £525,360, showing an increase of 450 miles, 
and of £38,680 in the receipts. The gross receipts on the following 
fifteen railways amounted, in the aggregate, on 7,790 miles, to 
£449,159, and for the corresponding week of 1862, on 7,596 miles, 
to £423,428, showing an increase of 194 miles, and £25,731 in the 
receipts. ‘Ihe increase on the Caledonian amounted to £1,164; on 
the Great Eastern to £2,503; on the Great Northern to £3,310; 
on the Great Western to £3,511; on the Lancashire and Yorkshire 
to £2,428; on the Lundon and North-Western to £6,172; 
on the London and South-Western to £1,108; on the Man- 
chester, Sheffield, and Lincolnshire to £1,403; on the Midland 
to £2,166 ; on the North British to £789; on the North-Eastern to 
£2,536: total, £27,090. But from this must be deducted £624, the 
decrease on the Great Southern and Western; £461 0n the London, 
Brighton, and South Coast; and £274 on the South-Eastern—to- 
gether £1,359, leaving the increase as above, £25,731. The goods 
and mineral traffic on those lines amounted to £264,373, and for the 
corresponding week of 1862 to £248,493, showing an increase of 
£15,880. The receipts for passengers, parcels, &c., amounted to 
£184,786, against £174,935, showing an increase of £9,851. ‘he 
traflic receipts on sixty-three other lines amounted, on 3,238 miles, 
to £114,881, and for the corresponding week of last year, on 2,982 
miles, to £101,932, showing an increase of 256 miles, and of £12,949 
in the receipts. ‘I'he total receipts of the past week show a decrease 
of £8,060 as compared with those of the preceding week, ending 
the 7th instant. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LUBRICATING CRANK PINS. 

Sm,—There has hitherto always been some difficulty in keeping 
| the crank pin of engines, running at a quick revolving speed, con- 
| tinuously lubricated. 

The ingenious plan of diurnally entombing a candle within the 

crank pin, mentioned in your last article on high speed engines, will, 

| no doubt, partly meet the difficulty; but some engines are so cir- 
| cumstanced that they cannot be stopped for this purpose. 

Several marine engines in the late Exhibition were fitted with a 

patented plan for lubrication, by having a scraper fixed on to the 


yhead of the connecting rod, which, 
aN] 








fat each revolution, took a drop of 
oil off a brush from a suspended 
oil can, but it is questionable 
whether this arrangement would 
answer for a speed of three hun- 
dred revolutions per minute—a 
speed not uncommon for direct 
screw propulsion. 
I send a suggestion—long ago 
thought of—for meeting the re- 
uirements of the case, and which 
the annexed sketch will serve to 
explain, ais an ordinary crank. 
The metal at the back of the 
main boss is turned out so as to 
form an annular groove or lip }, 
curved inwards, so as to retain a 
rtion of oil when poured therein. 
‘rom the crank side $ the annu- 
. lus a small copper oil pipe, c, is 
LOSSy carried to ahole drilled just above 
the crank, and leading down to the inner edge of the 
| connecting rod brasses; or, if preferred, the channel may be led 
| through the centre of the crank pin, and brought out midway 
between the brasses. dis a drip pipe leading from an ordinary 
sypbon oil cup, which conveys a contivuous supply into the 
annular channel, 

When the crank is in rapid revolution, the oil will be equally 
diffused round the groove, and be carried to the crank pin by centri- 
fugal force. 

| In cases where there is no room behind the crank for the channel 
| and drip pipe, a ring or plate may be fixed round the boss of the crank, 
with the rim turned back in a half-round groove, to serve for the 
F. 1. Wennam. 
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' annular oil channel. 
| Union-road, Clapham, 
| 23rd Nov., 1863, 


THE EARTH’S CENTRAL HEAT. 

Sm,—In an article which appeared in your last week's impression 
on “ The Earth’s Supposed Internal Heat,” Mr. Herapath concludes, 
that because Sir John Ross finds a belt of equal temperature sur- 
rounding the whole earth at sea of 39°5 deg. Fah., therefore that is 
about the mean temperature of the earth. 

Now, it seems to me that whether tho earth be molten at the 
centre or not should still have a belt of water «| very nearly that 
temperature. Pure water attains its greatest density at 588 deg. 
Fah., or nearly the temperature found to exist by Sir J. Ross. The 
water having salt in solution may make a slight difference. Now, 
if by currents from the poles, evaporation, or any other cause, a body 
of water cools down to that temperature, it must, by reason of its 
greatest specific gravity, sink to the bottom; and it must remain 
there until altered in temperature. Any alteration from above 
must, by reason of the small conducting power of water, take place 
slowly ; and I see no reason why it need take place quicker from 
below. If the earth is molten in the interior, those strata which 
form the bottom of the sea must be quite as effectually cooled by 
the water as the surface of the dry land is by radiation. 

What little heat is conducted outwards would be speedily carried 
to the surface of the sea by a comparative small quantity of water. 
We should, therefore, find a body of water at a temperature of 38°8, 
or thereabouts, ‘varying in depth according to the climate in which 
it is situated. T. BF 








Bartisu Iron.—The early history of iron in Britain'is very obscure 
When the Romans invaded the country, the metal seems to have 
been already known to the tribes along the coast, The natives had 
probably smelted it themselves in their rude bloomeries, or obtained 
it from the Phceenicians in small quantities in exchange for skins 
and food, or tin. We must, however, regard the stories told of the 
ancient British chariots armed with swords or scythes as altogether 
apocryphal. ‘The existence of iron in sufficient quantity to be used 
for such a purpose is incompatible with contemporary facts, and 
unsupported by a single vestige remaining to our time. The 
country was then mostly forest, and the roads did not as yet exist 
upon which chariots could be used; while iron was too scarce to be 
mounted as scythes upon chariots, when the warriors themselves 
wanted it for swords. The orator Cicero, in a letter to Trebatius, 
then serving with the army in Britain, sarcastically advised him to 
capture aud convey one of these vehicles to Italy for exhibition ; 
but we do not hear that any specimen of the British war-chariot 
was ever seen in Rome. It is only in the tumuli along the coast, 
or in those of the Romano-British period, that iron implements are 
ever found; while in the ancient burying places of the interior of 
the country they are altogether wanting.—ZJ ndustrial Biography: 
Iron Workers and Tool Makers. By Samuel Smiles. 

Stream Suirpina Unpertakines.—it is probable that, in the course 
of the week, two new steam companies (limited), will be announced 
—one a Brazilian, and the other a West Indian line. ‘Che wonder- 
ful and world-wide renowned steamship Great Eastern is at lastabout 
to change owners ; she is advertised for sale by auction on the 14th 
January next, at the office of Messrs. Cunard, Wilson, and Co., of 
Liverpool. The career of this vessel has heretofore been one of un- 
exampled misfortunes, such as were well calculated to destroy the 
hopes and expectations of any company, but more particularly those 
of a limited liability company, having their capital all called up and 
invested in one ship. From the directors’ reports issued to the 
shareholders, it appeared that last year she was on the high road to 
prosperity, with every prospect of a large balance to her credit at 
the end of the season, when she met with the greatest of all her 
disasters in striking a rock off Montauk Point, which entailed not 
only a very large expenditure of money in repairs, but threw her 
out of employ at a time when the rates of freight and passengers 
were very remunerative, and before she was again enabled to 
resume her employment they had each fallen to a very low 
point, owing partly to a severe competition which had arisen, 
and partly to the prospects of a bountiful harvest at home, 
which materially curtailed the shipments of grain, &c., from 
America. Notwithstanding these untoward results, the prin- 
ciples involved in this great work of engineering skill 
have been successfully tested. The question oi nautical risk 
has been set at resi, as she has encountered two, if not more, 
very severe storms, without showing the slightest symptoms of 
weakness in any part. Her almost total exemption from that. bug- 
bear, sea-sickness, naturally gives her a great preference over all 
others as a passenger ship. Her almost unlimited capacity for cargo 
aud the great facility and increased appliances she posseses for load- 
ing and discharging, admirably adapt her as a freighting ship. We 
trust her career for the future may be more fortunate, and that she 
may not be sold out of the country. The directors of the National 
Steam Navigation Company are proceeding with the allotment of 
shares, but in consequence of the large number (194,279) applied 
for, and the applicants being also numerous, sume days must 
elapse before the allotment can be completed, as the directors 
intend to grant shares to every applicant.—Liverpool Albion. 
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Tue nature and object of this invention, by Messrs. Henry Dircks 
and J. H. Pepper, is, by a peculiar arrangement of apparatus, to asso- 
ciate on the same stage a phantom or phantoms, with a living actor 
or actors, so that the two may actin concert, Lut which is only an 
optical illusion as respects the one or more phantoms so introduced. 

‘The arrangement of the theatre requires, in addition to the ordinary 
stage, a second stage at a lower level than the ordinary one, hidden 
from the audience as far as direct vision is concerned; this hidden 
stage is to be strongly illuminated by artificial light, and is capable 
of being rendered dark instantaneously while the ordinary stage and 
the theatre remains illuminated by ordinary lighting. A large glass 
screen is placed on the ordinary stage and in front of the 
hidden one. The spectators will not observe the glass screen, but 
will see the actors on the ordinary stage through it, as if it were not 
there; nevertheless the glass will serve to reflect to them an image 
of the actors on the hidden stage when these are illuminated, but 
this image will be made immediately to disappear by darkening 
the hidden stage. The glass screen is set in a frame so that it 
can readily be moved to the place required, and it is to be set at 
an inclination to enable the spectators, whether in the pit, boxes, 
or gallery, to see the reflected image. The glass is adjustable, and 
it is readily adjusted to the ae sd inclination by having a person in 
the pit, and another in the gallery, to inform the party who is ad- 
justing the glass when they see the image correctly. 

Fig. 1 illustrates the arrangement of a theatre for carrying the in- 
vention into effect; the figure shows a section taken through the 
stage, the orchestra, the pit, and gallery. 

a, a, is an opening, which is formed in the ordinary stage. In the 
front part of the stage, but at a lower level, is the hidden stage b. 
‘The opening a is capable of being closed at the top by trap doors, a 
plan of which is shown at Fig. 2. When the trap doors are closed, 
actors on the ordinary visible stage can pass freely to and fro above 
the lower or hidden stage. ‘The ordinary stage and trap doors 
are covered with green baize or other dark material, so that, 
when the trap doors are opened, the audience, even those in 
the gallery, will not readily be able to perceive the opening. The 
actors or objects corresponding with the phantom images, which it 
is desired to represent to the audience, are on the lower or hidden 
stage 4, and are strongly illuminated by the lime light or the electric 
light, or other powerful illuminating means may be employed. This 
light must accompany the actor in any movement he has to make. 
The hiddenstage 6, and the lanterns c, may be mounted on a carriage 
on rails (a plan of which is shown at Fig. 3), so that when it 
is necessary for the phantom, actor, or object, on the lower stage 
to be mar | the lanterns may becaused to move also, or the lanterns 
may remain stationary while the actor moves, provided the whole 
space through which he moves is sufficiently illuminated. The 
lanterns are to be provided with means for instantaneously extin- 
guishing or masking the light, and for reproducing it so that the 
phantom may be made to disappear or reappear at pleasure, while 
the audience and the ordinary stage will be more or less lighted in 
the ordinary manner according to the effects desired to be obtained. 
For this purpose a board 6! is employed, which is capable of being 
raised into the position, shown by dotted lines, so as entirely to cut 


off the light from the hidden stage when desired, or an ordinary | 


opaque shade attached to each lantern may be used for ti e purpose, 
or when using the lime light the desired effects are caused by 
gradually or instantaneously (as the case may require) cutt ng off the 
supply of gases, and the phantom image may by any of these means 
be caused gradually or instantaneously to. fade away. When the 
trap doors over the hidden stage are open, the part d thereof assists 
in hiding the lanterns and the opening from the audience. The 
part e is raised into the position shown, and acts (together with the 
part d) to screen the lanterns from the audience, and also to 
insure that any actor or object on the hidden stage shall not 
accidentally appear above the level of the visible stage. 
The phantom actor, when standing on the stage 4, leaus against the 
screen 4, which is inclined so as to be parallel with the glass screen, 
and is covered with black velvet or other dark material, as is alsothe 
stage J, in order that no image of either the screen & or the stage 6 
may be seen in the reflection ; /(the glass screen) is a large sheet of 
plate glass on the ordinary stage, of suflicient size to reflect the full 
length of the actors or objects on the hidden stage to the 
audience in the pit, boxes, and galleries of the theatre. The 
hidden stage is between the glass and the audience. The glass 
may be mounted in a swing frame so that it may be adjusted to the 
angle required, or it may readily be done by screws or ropes, and 
pulleys, or otherwise. ‘The glass screen is to be set at such an in- 
clination as to bring the reflected image to the level of the visible 
or ordivary stage. ‘This will enable the spectators, whether in pit, 


boxes, or gallery, to see the reflected image without any obstruc- 
tion to the view above the foot lights, and it will be visible from all 
parts of the house except those extreme positions which cannot com 
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mand a view through the glass of that part of the stage where the 
image is reflected. 
The proper angle of inclination of the glass is ascertained experi- 


mentally by having persons in the different parts of the house to 
say when the image is shown to them correctly. Tbe scenery is so 
disposed as to conceal the frame of the glass, and it is preferred that 
the glass should descend into an opening or box g beneath the stage, 
in which case the glass and frame are balanced by weights, so that 
they may easily be raised into the position desired by means of a 
rope h, by which, aided by the bolts 7, the glass is supported in the 
required position. The glass may either be adjusted when screened 
from the audience, and remain in position during the scene, or (the 
proper angle of inclination having been previously ascertained by 


experiment) the glass may be raised on to the ordinary or visible | 


stage, and placed in position while the scene is before the eyes of 
the audience under a subdued light, without the movement being 
observed, for which latter purpose the top bar of the frame of the glass 
should be made very light, or be omitted altogether. ‘This arrange- 
ment admits of an actor on the visible stage passing across the space 
which the glass is to occupy, and this he can do just before the 
appearance of the phantom, and then immediately the glass is run 
up the trap doors are opened, the actor or image on the hidden stage 
is illuminated, and the phantom appears. This arrange- 
ment will render it less likely that the audience should 
imagine that there is anything interposed between them and 
the actors than if the glass plate remained permanently in 
position during the scene. ‘The hidden or lower stage may 
be provided with a well or hole, up which an actor can rise; 
he will then appear asa spectre rising out of the visible stage. 
The lanterns may be provided with coloured glasses in order to 
heighten the effect. As the actors on the visible stage do not 
themselves see the spectral images, marks should be placed on the 
stage, or other indications made, in order that they may know the 
position which the spectres appearing to the audience are to occupy. 
In order to appear upright upon the visible stage, the actor or object 
on the hidden stage should be inclined so as to be as nearly as 
practicable parallel with the surface of the glass screen. In effect- 
Ing this, assistance is afforded by the screen & of the hidden stage. 
Several sheets of glass may be similarly employed at the same time 
if one is not of sufficient width to cover the different parts of the 
stage at which it is desired that the spectre should appear, the in- 
terval or junction being concealed by the introduction of a tree or 
column, or some other piece of scenery. 








Pyeumatic Despatcu Tuses.—The Pneumatic Despatch Company 
are about to lay down an enormous tube for the transmission o 
letters and parcels from their station in Holborn to a station to be 
established near the General Post-office, in St. Martin’s-le-Grand. 
It appears a tube of that kind already exists between the North- 
Western district post-oftice, in Eversholt-street, and the Euston 
terminus of the London and North-Western Railway, and that the 
letters have been carried between those parts since the beginning 
of February last. It is now proposed to lay a tube from the Euston 
station, through Woburn-place, Southampton-row, and King-street 


| to Holborn, and thence along Holborn, Skinner-street, and Newgate- 





street to the General Post-otlice. ‘I’his tube is to be of cast iron, 4ft. 
high and 4ft. Gin. wide, internally. At the City boundary it will be 
llft. Gin, deep, and at Hatton-garden 18ft. 6in., from which 
point its depth decreases. The tube will pass over the Fleet 
sewer at a depth of 6ft., and then under the London, Chatham, and 
Dover Railway. At the west end of Newgate-street it will be 2dft. 
deep, and at the east end 14ft.; its mean depth in St. Martin’s-le- 
Grand being 12ft. When completed, the transmission of all leiters 
in bulk between the General Post-office and the North-Western 
Railway will be effected by its agency, as will also large parcels of 
goods. An arrangement has been made with Messrs. Pickford to 
forward parcels from their depot in Gresham-street to the North- 
Western Railway, and an extension of the tube into their premises 


is ultimately contemplated. This line of tubing, moreover, 
is understood to be but the commencement of a system 
which is to be eventually extended to the various metro- 


politan railway stations, and probably to connect all the district 
post-offices in London. The Pneumatie Despatch Company 
have powers under their Act to lay down tubes within the City, 
subject to certain control or direction on the part of the Commis- 
sioners of Sewers. Mr. Haywood, the engineer to the commission, 
has just presented a report to them on the subject, from which these 
particulars have been gleaned. He states that, assuming the pneu- 
matic system to work satisfactorily, it will probably become a valu- 
able auxiliary to the commerce of the City, and be the means of 
freeing the streets of much goods trattic. But, he says, the laying 
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| of the proposed tube through the crowded streets of the City will 
| cause the greatest public inconvenience, for its size will be that of a 
large sewer, and its depth must be greater than that of the strect 
| sewers, inasmuch as it cannot be allowed to interfere with the house 
drains. Besides, the present occupation of the surface by gas, 
| water, and telegraph pipes will, he apprehends, preclude the possi- 
' bility of the tube being laid at a less depth. ‘I'he inconvenience 
| will be most felt in Newgate-street, for while the work is in progress 
the traffic there could hardly be allowed to pass in both directions; 
| and this remark may, perhaps, apply to Skinner-street. Such, how- 
| ever are the conditions of the main thoroughfares in and surround- 
| ing the City that Mr. Haywood is unable to suggest any other line 
through which the company could lay its tube in lieu of Holborn, 
so as to lessen the public inconvenience in that street while the 
work was in progress. The company, he says, might lay a line 
turough Giltspur-street, Smithfield, and Little Britain, or else up 
| Snow-hill and King-street into Smithfield, and thence by Little 
Britain to the Post-oflice, thus avoiding Skinner-street and New- 
gate-street, but there are many local difficulties to contend with in 
that route. He suggests, as another alternative, that permission 
might possibly be obtained to lay it through Christ’s Hospital, the 
plan of the property of that institution being such that the tube 
might enter it at Giltspur-street and pass direct through the open 
spaces to King Edward-street and Angel-street, and thence to the 
Post-office area in St. Martin’s-le-Grand. The company, however, 
could only obtain by negotiation the privilege to do that, for it has 
no power to enter or obtain private property compulsorily, the 
Legislature manifestly contemplating that these tubes should be laid 
in the public streets. He adds that, when the tube is once laid, 
many years may elapse before it would require to be touched for 
repairs, and that all repairs may be made from the inside of the 
tube. He recommends the Commission of Sewers to request the 
company to reconsider the line from the Fleet Valley to the Post- 
office, and in the meantime to continue its dissent to the line pro- 
posed by them. 

Merropouitan District Ratnway.—Notice has been given of in- 

tended applications to Parliament to incorporate a company for the 
purpose of completing an inner circle of railways within London, 
north of the ‘Thames, and also an outer circle round the metropolis, 
north and south of the Thames, consisting of thirty-four railways 
and junctions with existing railways. The main outer circle is pro- 
posed to commence at Wandsworth by a junction with the London, 
Chatham, and Dover Railway; there to form a junction with the 
Crystal Palace line at Clapham; also to form two junctions with 
the West London Extension Railway at Battersea; thence to Old 
Brompton and Notting-hill, forming three junctions with the West 
London Railway, a junction with the Hammersmith and City Rail- 
way at Kensington, a junction with the Great Western at Padding- 
ton, the London and North-Western at Kilburn, and the Edgware- 
road, the Midland extension by two junctions at Kilburn-lane, the 
| Hampstead junction near the Finchiey-road station, and also a 
junction with the Midland extension in Finchley-road, the Hamp- 
stead junction at Kentish-town, the Great Northern at Seven 
Sisters-road, the Great Eastern near Stamford-hill and its Stratford 
branch at Hackney, the North London Railway with two junctions 
at Hackney Wick station, the London and Blackwall near Stratford, 
the London, Brighton, and South Coast at Old Keut-road an | New- 
cross station, the South-Kastern at New-cross. The main inner 
circle is proposed to commence at Brompton, thence to Cannon-row, 
Westminster, to Canuon-street, City, and the Blackwall Railway, 
Fenchureb-street. Power to enable all those companies to subscribe 
and make traftic arrangements. 

OxrorD-STREET AND City Ratway.—Notice of intended applica- 
tion to Pariiament has been given for power to incorporate a com- 
pany to construct an underground railway from Park-lane along 
Oxtord-street, New Oxford-street, High Holborn, Greville-street, 
aud Charles-street to Farringdon-road, City, near the station of the 
Metropolitan Railway. 

Tue Lats Mr. Samven Haut.—Mr. Hall, who may fairly be 
rezarded as the father of surface condensation, died on Saturday 
last, at the advanced age of eighty-three. For many years he had 
lived in a state of almost extreme poverty in wretched lodgings at 
Bow ; and it was only by an unwilling grant of a pittance, by his 
wealthy relatives, that he was kept out of the workhouse, whither, 
indeed, be once resorted for a few weeks. Itadds to the keenuess of 
his misfortunes that his surface condenser is now used, with great 
success, in precisely the form iu which he designed and worked it 
thirty years ago, with the single exception that the tubes are now 
solid-drawn instead of being brazed. The more usual plan of joint 
packing now adopted is precisely that of Hall. We hope soon w be 
able to present some adequate memoir of the life of one who rendered 
such great but unrequited services to society. 
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TO CORRESPONDENTS. 


NoTicE.—A SPEcIAL EpItion of THE ENGINEER ts 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*a" Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 


W. N. B.— Why have you not given thediameter of your piston? 

Dg.ta.— We believe no section of the Monitor has been published. 

A. B. C.—Tube surface is more usually calculated from the outside. 

J. W. C.— We must refer you to a maker of rope-making machinery. 

E. J. C.— Yes; the hydraulic ram. Any plumber can make one. The syphon 
will not answer, 

H. M.— Your former employers could give you the addresses and introductions 
you require in Australia. 

H. Y. C. and J. K.— We are unable to give you any further information re- 
specting the Warrior's gas apparatus. 

T. R. (Kiuver).—Your query was answered, we believe. If you can fulfil the 
duties of a patent-agent you will not need to employ one. 

A. G.—You can order the** Patent Journal” through a newseagent, we be- 
lieve, but the entry will duly appear in THR HNGINEER. 

M. AnD Son.— We are unable to give you the address of the contractors for 
supplying the Admiralty with boiler-felting. Borrodaile's is generally 
preferred. 

A BrGInneR.—Jf you do not find the payment entered the patent has lapsed. 
The oil made from the feet of cattle will keep your straps pliant. We had 
rather decline answering the third question. 

H. C.—There are now no yood works on cotton machinery, and none on ma- 
chine tools. Truran on Iron, and Percy’s Metallurgy are good. The 
Lowell Hydraulic Experiments is one of the best works on turbines. 





MR. W. B. ADAMS’ LOCOMOTIVE ENGINES. 
(To the Bditor of The Engineer.) 

Sin,—Would you oblige me by stating that the locomotive for sharp 
curves, referred to in your impression of 20th inst., is built on a plan 
patented by W. B. Adams, Holly Mount, Hampstead, in 1861? 

James Cross. 

St. Helen’s Canal and Railway (Engincers’ office), 

St. Helen's, Nov. 23, 1863. 


ENGINEERING AT KING’8 COLLEGE, 
(To the Biitor of The Engineer.) 

Sir,—A society has been formed at King’s College, amongst the students 
of the engineering section, to promote the advancement of a knowledge of 
their profession by the reading of papers and after discussions. Its ting 
are weekly, on ‘Ihursday afternoons, from 2.15 to 3.30 p-m. 

Knowing well the interest you always take in such matters as are likely 
to advance engineeri. g science, I take the liberty to ask you to insert this 
note in vour valuable columus, to the effect that the society will be happy 
to see any gentiemen from engineering offices who may wish to attend its 
meetings. A card of admission can be obtained by application to the 
president, DP. MAITLAND, 

King’s College, Nov. 24th. President for the October term. 





WEST'S PUMP VALVES. 
(To the Editor of The Engineer.) 


Sir,—I observe Mr. West’s specification of india-rubber valves in THE 
ENGINEER under date November 13th, 1863 ; and as Mr. West informs me 
that he “ thoroughly perused ” my specification, which is dated 21st of June, 
1862, before taking out a patent, it is not one of those cases in which the 
same idea may almost simultaneously occur to two persons in remote parts 
of the country, but simply a different wording, and a varied illustration 
representing one invention, to which I lay claim, viz., “ bar” rubber 
valves, made either in longitudinal pieces or strips, or in endless rings. It 
was only necessary to specify bar rubber valves in rings and longitudinal 
pieces, to comprehend ail the forms in which it may be applied. 

London, 18tin November, 1863. SteruEN HOLMAN. 


RUSSIAN ORDNANCE. 
(To the Editor of The Engineer.) 

Smr,—In the article on “ Russian Ordnance,’ in your last impression, it is 
stated that one 9in. gun, supplied by Mr. Krupp, burst or “ failed” at the 
St. Petersburg trials. This is totally incorrect, and I shall feel obliged if 
you will publish this unqualified denial in your next issue. Mr. Krupp, up 
to the present, has only supplied ene 9in. gun (not two, as stated), and 
this has been proved again with the highest possible satisfaction. This 
same gun has recently been fired against a 5\in. plate, through which the 
shot was sent at every discharge, though the shots from a cast iron 
60-pounder failed to make any sensible impression. It is to be regretted 
that your information upon Mr. Krupp’s guns is so signally incorrect, and 
I trust in a few days to be supplied with further intelligence relative to 
other statements in the article that will throw a very different aspect upon 
the subject. ALFRED Lonespon. 

216, Camberwell New-road, London, Nov. 26, 1863. 

{Why has not Mr. Longsdon corrected the same statement of the failure of 

the 9in. gua in the Times ?—Eb. E.] 





MEETING NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS. — Tuesday, December Ist, at 8 p.m., 
Renewed discussion upon Mr. Morshead’s paper, on ‘* Duty of the Cornish 
Pumping Engines.” And if time permit, the following paper will be read : 
“ Lambeth Bridge,” by Mr. Peter William Barlow, F.R.S., M. Inst. C.E. 
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THE PROGRESS OF ENGINEERING SCIENCE. 


THE quarterlies are always respectable,—respectable for 
much that is really meritorious, as well as for age and 
specific gravity. Every page, moreover, bears evidence of an 
attempt, at least, to choose the matter and manner which, 
upon the particular subject under treatment, shall be 
deemed authoritative. With many readers, indeed, the 
authority passes unquestioned; these readers being, of 
course, those who, instead of thinking for themselves, 
prefer the thoughts of others. Within the last few years 
the quarteriies have turned their attention, more or less, to 
engineering subjects, and when there is an essay, thus 
directed, it commonly takes the first place in the number. 
From this, and from the great success of Mr. Smiles’ books, 
it would seem that the reading public are pleased with 
accounts of engineers, popular notices of their labours 
and triumphs, and, generally, with glimpses of that 
peculiar order of utilitarian thought which, really grow- 





ing out of the abstractions of past generations of 
philosophers, constitutes one of the most notable phe- 
nomena, if not—next to a broad religious sentiment— 
the greatest excellence of our time. For the practice of 
engineering has had an incalculable effect upon mankind. 
In former times personal ambition was everything, and 
contest and intrigue offered almost the only means ohuchy 
men could possess themselves of worldly goods. Now we 
have learned that, with order and law, the mental faculties 
may be so turned to account as to indefinitely, if not in- 
finitely, increase our means of material happiness. This 
grand truth, the knowledge that we may create for our- 
selves an hundred or a thousand-fold more than nature has 
apparently created for us, is daily penetrating mankind. 
Engineering, as a profession, represents, with far more dis- 
tinctness than any other, the fruit of this ennobling 
doctrine. And it is but natural that all thinking men 
should, year by year, see more clearly what engineering is 
accomplishing for mankind. It is but a proper sequence, 
then, that so many should have already learned to prefer 
the “ lives of the engineers ” and “ industrial biographies ” 
to a great deal of other reading. 

The current number of the “Quarterly Review” opens with 
a lengthy article upon the progress of engineering science, 
—an article which but responds to the growing taste which 
we have mentioned. It is an article which, not for special 
merits of its own, but as an interesting summary of engi- 
neering achievement, we have thought worth while to 
transcribe into our own columns. At the same time we 
must say that it by no means does full justice to its title. 
With but a few exceptions, it contains no more than could 
have been said, or than was, indeed, well known ten 
or fifteen years ago. It is not at all complete as a retro- 
spect of engineering. It deals, somewhat tediously, upon 
matters which were almost exhaustively discussed years 
ago, and the article points tono future. Besides, it abounds 
in errors, which, hereand there, appear as singular blunders. 
It lacks in imagination ; and, if there be those who would 
reckon it all the better for this, it lacks, too, in strength of 
thought. Still, it is readable; and, confining our atten- 
tion to its errors, we shall give it to our readers, many of 
whom would never have seen it in the original. We may 
note, first, in order the statement that“ recently a new appli- 
cation of water power has been effected by the inventive 
genius of Sir W. Armstrong.” This alleged recent in- 
vention is that of the hydraulic crane, patented seventeen 
years ago by the then Mr. Armstrong. ‘The water pressure 
engine is very old; Smeaton used it, and it wasemployed long 
ago on the Continent. Sir William’s modification of it has 
proved useful, no doubt, but the application was not 
strictly novel, and it can hardiy be now called recent. 
Subsequently, the reviewer speaks of gunpowder as an 
“invention” of “ great cleverness,” and nearly approaching 
to that of the steam engine. The word “invention” must 
be employed here in a very loose sense; gunpowder was, 
we believe, a purely accidental discovery, requiring little 
or no “cleverness” unless the discovery of a hidden trea- 
sure constitute cleverness. It is not even certain by whom 
gunpowder was discovered. As to how it came to be dis- 
covered we kuow nothing whatever, but we may be certain 
that it was not “invented” as we now understand the word, 
through a measure of fore-knowledge, nor by even a 
general chemical induction. ‘The reviewer speaks of 
“ Whitworth’s” gauges. These are Richard Roberts’ 
gauges, employed by him from 1825, and publicly appro- 
priated by Mr. Whitworth in 1839. Again we are told 
that, “twenty years ago, engines of 500-horse power 
barely sufficed to drive a vessel of 1,000 tons burthen ten 
knots through the water; the same engines would now 
propel a vessel of 1,500-tons at least fourteen knots.” The 
vessel of 1,500 tons is, of course, assumed to be improved in 
form over the bluff 1,000-ton ship of 1843. No improve- 
ment in form, however, made since that time will enable 
the same engines which would propel the old 1,000-ton 
ship at ten knots, to drive the improved 1,500 ton-vessel 
fourteen. The writer has gone astray by overlooking the 
most important distinction between nominal and indicated 
horse power. ‘The “500-horse” engine of 1843 might, 
on a pinch, exert 1,000-horse power, while the “ 500- 
horse” of to-day is thought little of if it do not give off 
2,000-horse power. ‘The difference, of course, is mainly 
due to increased boiler power. How strongly do wan | 
mistakes point to the utter absurdity of the “ commercial 
horse power,” a term which must sooner or later be driven 
out of the vocabulary of engineering. Further on, we are 
informed that the Great Eastern has made “475 miles in 
twenty-four hours!” When, pray, and where? ‘This, 
surely, must have been taken from some of Mr. Hawes’ 
papers, read at the Society of Arts, or from some one of 
his board-room speeches. ‘The writer of this crossed the 
Atlantic in the Great Eastern on her first voyage, and 
never did she make 15 knots at any time, much less 20 for 
24 hours together, and we are equally certain that the big 
ship has never accomplished such a result since. Indeed, 
no sea-going steam ship has ever maintained such a rate, 
and there are many which can far out-steam the Great 
Eastern. Then, again, we have it that portable engines 
forcing water into “accumulators” are the best con- 
trivances for hoisting sail, weighing anchor, &c., on board 
ship. This notion of water pressure engines, hydraulic 
presses and accumulators, runs through the whole 
paper. First we are told that Bramah’s press is the 
strongest “reservoir of power” yet known, yet it is 
the tact that a steam boiler no heavier than the 
same hydraulic cylinder may be a reservoir of equal power 
while a cannon of the same diameter may be the reservoir 
of a far greater power. But coming to hydraulic presses 
and accumulators on shipboard. ‘To be good for anything, 
the accumulator must have fifty tons or so of dead weight, 
adding, perhaps, three inches to the draught of the ship! 
This was all attempted in the Mooltan, but the Peninsular 
and Oriental Company are not likely to adopt any more 
accumulators. 

As to breakwaters, not a word is said of wave screens, 
which, with less than the one-thousandth part of the 
quantity of material, and at less than one-tenth of the cost, 
are now known to arrest the heaviest deep water waves, 





And, by the way, who was Sir William Bentham? Sir 
Samuel, no doubt, was meant. Then we come to lifting 
docks, of which Mr. Edwin Clark’s is said to be the most 
“ ingenious.” We cannot say whether this is intended as a 
morganatic compliment or not. There is not a word said 
of floating ving docks, yet who, we would ask, would 
— the hydraulic lift to the latter? ‘The floating dry 
ock is one of the greatest inventions for the purpose 
which the present century has produced, and there is no 
yee in applying “saucers” to it, so as to raise dozens 
of vessels one after the other. We are elsewhere informed 
that the Dee Bridge has the largest span, 200ft., yet 
attempted in stone. The reviewer is ignorant, first, that 
there are still to be seen the remains of a stone arch of 
251ft. span, over the Adda, at Trezzo, near Milan; and, 
second, that a stone arch of 220 ft. span has been standing 
for more than five years upon the line of the Washington 
Aqueduct, U.S. But what are we to think of the follow- 
ing re castiron arches? “ ‘The one element of uncertainty 
“ is the contraction and expansion of the metal from heat 
“* (contraction from heat !), but there seems little cause to 
“fear it. When we first made railroads we allowed a 
“ quarter of an inch free space between each bar, and took 
“ every precaution for freedom of expansion and contrac- 
“ tion, till one man, bolder than the rest, proposed to butt 
“them one against the other, and join them with fish 
“ plates. This has now been done, so that the rail from 
“ London to Aberdeen is one continuous unbroken bar ; it 
“neither expands nor contracts, but submits!” Here the 
reviewer has gone beyond his depth. ‘the one man, 
* bolder than the rest” was that veteran engineer and rail- 
way reformer, William Bridges Adams, for he invented the 
fish plates, beyond all doubt, but neither he nor anybody 
else, unless it was the late Mr. Brunel, would have thought 
of butting the rails closely together for any distance. From 
London to Aberdeen, 550 miles, the expansion of a line 
of rails within the ordinary extremes of temperature, is 
about one quarter of a mile, and the force of this expan- 
sion is at least equal to the utmost strength of the iron. 
A passenger train was thrown off the North-Eastern Rail- 
way, near Sherburn Station, in June, 1856, entirely in 
consequence of an insufficient allowance for expansion 
between the ends of fish-jointed rails, and considerable 
portions of the Reading and Basingstoke and other lines 
have been lifted bodily into the air by the force of restricted 
expansion. Fish plates are always provided with oval 
bolt holes to allow tor expansion, and fished rails are always 
laid with the usual clearance between the ends, a clear- 
ance which must be all the greater if the rails are laid in 
frosty weather. 

Further on we find the case of arch and suspension 
v. trussed or plate girders, very imperfectly stated. ‘ For 
“certain purposes a cast iron bridge wholly in com- 
“ pression was, nodoubt, a very perfect thing, so also was a 
“ wrought iron bridge wholly in tension; but it was easy 
“ to predict that the most per‘ect result would be attained 
“by a structure which should combine these two proper- 
“ties, so as to take the greatest possible advantage of 
“both.” In the first place this sentence is very loosely, 
not to say badly, written; and, in the next place, it must 
have been written in much ignorance of the principles of 
bridge construction. “ For certain purposes.” What are 
these “ certain purposes?” ‘The purpose of a bridge is to 
support a load, either atrest or in motion; and the 
bridge that will best serve this purpose has a strong 
claim to be reckoned the best. ‘ Most perfect.” Does per- 
fection admit of degrees? ‘Most nearly perfect” was, 
doubtless, intended. “A very perfect thing,” and the 
attainment of a “result” by a “ structure,” are expressions 
which, in a quarterly, may safely be charactcrised as 
slip-shod, which is, indeed, the character of much of the 
writing in the article in question—a kind of writing which 
almost induces carelessness in the language which one would 
employ in reviewing it. But, to proceed to the principle 
involved in a girder bridge, the reviewer should have 
known that the compression members must have the 
strength of an arch of equal span and rise, and the ten- 
sion members the strength of a suspension bridge 
of equal span and versed sine. Every girder bridge is 
really two bridges doing the work of one, and it involves 
an expenditure of material sometimes hardly permissible 
except where a given headway must be maintained along 
the whole span, or where neither safe abutments nor a 
strong anchorage can be obtained. Robert Stephenson 
“ and his associates” in the construction of the Britannia 
Bridge, (why not have mentioned Mr. Fairbairn?) were 
compelled to resort to a girder bridge, in consequence of 
the interposition of the Admiralty. Mr. Stephenson him- 
self proposed arches, and would have ad,opted them had 
he been left free to do so, and it wou'd be perfectly 
practicable, with sufficient natural abutments, to erect a 
strong arch of a span at which a girder bridge would break 
down by its own weight. No girder bridge yet schemed 
would support itself, to say nothing of a load, at a 
much greater span than 1,800ft., whereas an arch 
or a suspension bridge could, if required, be safely 
extended to considerably upwards of half a mile. Again, 
the Mayence Bridge has four spans instead of three, each of 
331ft.; while those at Saltash are455ft. each, or “ exactly’ 
124ft., instead of 100 more. It might have been stated, 
also, in referring to the Cologne Bridge competition, that 
the Prussian Government prize was awarded to the design 
of the late Captain Moorsom for a bridge having two 
spans of 600ft. each. 

Again, we are told how timid were our engineers in 
adopting gradients steeper than 1 in 100. We hope 
this wholesome deference to the great natural law of 
gravitation will always inspire the minds of English 
engineers, and that they will adopt steeper gradients 
only in cases where otherwise a great extent of addi- 
tional line or disproportionately heavy works would 
be necessary. Before the Liverpool and Manchester 
contest in 1829, engines were regularly worked on the 
Bolton and Leigh Kailway, up inclines of 1 in 380. 
Every competent engineer knew this to be physically prac- 
ticable, but he also knew that, with light engines, 
especially, it was an extravagant application of locomotive 
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power. Even our reviewer naively admits that, even at the 
high speed of thirty-six miles an hour, the resistance is 
doubled upon gradients of 1 in 100, and we may add that, 
at moderate speeds suited to heavy goods traffic, it is in- 
creased three-fold or more. 

We wish it were the fact, as the Quarterly states, 
that “if a form of bridge or of chair is invented in 
America, it is discussed in Great George-street within a 
month after its application.” If for “a month,” “ five 
years” had been substituted, it would have still been less 
than the average truth. 

What is meant by the “ manifest absurdity of {digging 
canals for steamboat traffic?” Is it that canals are of 
themselves an absurdity, or that the employment of steam 
upon the Regent’s, Aire and Calder, Forth and Clyde, or, 
taking the greatest canal yet made, the Erie Canal, in the 
state of New York, in America, is a “ manifest absurdity ?” 

Further on we are told that aqueduct bridges are un- 
graceful, owing to the great comparative depth of the 
trough. This is almost the very reason why girder bridges 
are ungraceful, for they are “ troughs.” Witness the affair 
at Hungerford, a structure only redeemed by excellence of 
workmanship. Here, in justice, let us add that the double 
lattice, with stiffening bolts and distance pieces, is the 
invention of Mr. Bridges Adams. 

‘Lhe remarks of our great contemporary as to the identity 
of the real professions of architecture and engineering are 
very true, although by no means original. Would that 
more engineers were architects and more architects engi- 
neers. As long, however, as the sister profession is dedi- 
cated to mediwval restorations and Puseyite dilettanteism, 
we have little to hope from it. 

As engineers, we would have been glad to have seen a 
Letter article in the “* Quarterly” upon the progress of engi- 
neering science. As itis we should do our excellent contem- 
poraries, the Glasgow Herald, the Birmingham Post, and 
the Leeds Mercury, injustice by saying that it would have 
been really worthy of their pages, although much feebler 
matter doubtless, tinds its way into print in provincial and 
even metropolitan journals. But that the reviewer is by 
no means beneath notice, we have here abundantly shown, 
as also by the transcription of his lucubration, into our own 
columns, 

SPENCER v. JACK. 
Mr. Joun FREDERICK SPENCER, the well-known marine 
engineer, formerly of London, and now of Newecastle-on- 
‘Tyne, has for the last five or six years taken a leading part 
in the improvement of the marine steam engine. He has 
been among the foremost in practically and successfully 
working out principles which, only a few years ago, were 
quite in advance of the then existing practice. He patented 
and worked a very excellent surface condenser tube-joint 
several years ago, and he was among the strongest advocates 
of thorough steam jacketting of the cylinders, anda good 
degree of expansive working on shipboard. He adopted 
auxiliary boilers for keeping up the waste of steam from 
the main boilers, and he worked the auxiliary boiler at a 
higher pressure than the main boiler, employing the higher 
steam to jacket the cylinders. He also adopted auxiliary 
engines for working the air pumps, and in other ways 
exerted himself in the cause of marine engine improve- 
ment. Mr. Spencer was not a capitalist, and, in order to 
protect himself, he patented many of his combinations. In 
1857 (No. 2,874) he patented his tube joint, and also certain 
combinations of auxiliary boilers with surface condensing 
apparatus. ‘The first claim was doubtless good; the others 
are, we think, doubtful, Dr. Haycralt having, many years 
ago (Patent No. 5,942), patented the use of supplementary 
steam boilers, worked at a high pressure, to supply steam to 
cylinder jackets; while Mr, Bourne (patent No. 7,824) 
employed auxiliary air pumps. Many patentees had em- 
ployed auxiliary circulating pumps for surface condensers, 
und Van Wart and Goddard (No. 7,191) had made the 
same vessel serve as an air pump and a circulating pump. 
Mr. Spencer's patent of 1858 contained seven claims, all of 
which read doubtfully to us, or much like what we 
have seen or believe to have been done by others. His 
patent of 1860, was, however, his stronghold. He there 
patenteda certain mode of applying his ownalready patented 
condensers to inverted cylinder direct acting screw engines. 
‘This was to place the condenser beneath the cylinders and 
between the two engines forming the pair and to utilise the 
condenser casing as a part of the framing o° the engine. 
Hlis claim did not apply, however, except the condenser 
tubes were horizontal or nearly so, and, more especially, 
unless they were placed athwart-ship. This particu- 


lar arrangement, which Mr. Spencer had adopted in 
his practice, was especially neat, strong, and con- 
venient, and was certain to be copied. It was one 


of those happy arrangements which come rather under 
the head of what engineers understand as “design” than 
invention, The Lord Chancellor has ruled that the arrange- 
ment was patentable, and this, in the express term: of all 
her Majesty’s patents, is construing the patentee’s case in 
the most favourable manner. Let us see what there was 
patentable. In 1845 Mr. Bodmer brought a plan of 
screw engine before the Institution of Civil Engi- 
necrs, and his plans were published in their ‘Transac- 
tions, as well as in the Practical Mechanics’ Journal 
for 1860. The engines were inverted-cylinder direct- 
acting screw engines. They had surface condensers, 
the casings of which were made to serve as integral parts 
of the framing of the engine and the tubes were horizontal. 
But the latter ran fore-and-aft and not athwart-ship, and 
this was perhaps the only technical ditference between 
Bodmer aud Spencer. Yet the latter had practically an 
arrangement incomparably better than Mr. Bodmer’s. 
Muny of our readers will recollect Messrs. Tod and Mac- 
Gregor’s engine in the late Exhibition. ‘hat had substan- 
tially all the features and nearly the excellence of Mr. 
Spencer’s arrangement, but as the condenser tubes ran 
fore and ait, it did not constitute an infringement upon Mr. 
Spencer’s rights. 
surface condenser as a part of the framing of the 
engine 1s, of course, very old, and has been long practised 
oy Wharton, Lawrie, Rowan, Jaffrey, Humphrys, and 
others, 


The employment of the casing of a } 





Mr. Spencer brought suit, some time ago, against Messrs. 
Jack and Rollo, of Liverpool, for infringement of his patent. 
The case first went in the plaintiff’s favour, but the Lord 
Chancellor has now decided that, although the patent is 
sound, no infringement has been made out. We regard 
most patents of the class which includes Mr. Spencer’s 
with suspicion, but we regret that he, who has done so 
much for practical engineering should have been so unfor- 
tunate. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


2093. Louis GuILLeMoT, Rue du Moulin 4 Vent a Poitiers, France, ‘‘ An 
improved machine for obtaining perpetual motion.”—Petition recorded 
24th August, 1863. 

2362. CLEMENCE De WAILLY, Florence-street, Upper-street, Islington, “* An 
improved slipper or clog, principally intended for bath rooms.”—Petition 
recorded 25th September, 1863. 

2486. SamugeL Banner, Liverpool, *‘ An improved mode or method of 
storing petroleum and other like oils and spirits.”— Petition recorded 10th 
October, 1863. 

2502. CuarLes Humrrey, jun., Saltney, Flint, 
means and method of purifying hydrocarbons.” 

2504. Geor@e MountrorD, Branswick-street, Leeds, Yorkshire, ‘An im- 
proved construction of cotton gins.”—Petitions recorded 12th October, 
1863. : 

2523. Ricuarpd Hvupson Ssitiuetr, King’s Bench Walk, Temple, London, 


“Improvements in the 





“Improvements in the application of wheels to railway carriages.”— | 


Petition recorded 14th October, 1863. 

2530. STEPHEN FLEXEN, Skinner-street, Snow Hill, London, “ Animproved 
apparatus for ventilating railway and other carriages, houses, buildings, 
steam and sailing vessels of all kinds, movable or otherwise.”—Petition 
recorded ‘5th October, 1863. 

2543. Yenn Mrinat, Henry-street, Hampstead road, London, ‘‘ Improve- 
ments in the means of propelling ve-sels.”— Petition recorded 17th October, 
1863. 

2595. Joun CRAVEN and Samson Fox, Leeds, Yorkshire, ‘Improvements in 
machinery or apparatus for punching, shearing, and burnishing.”— 
Petition recorded 22nd October, 1863. 

2612. BenJamMin MaRktotT, Upper-street, Islington, London, “ An improve- 
ment in watcles, consisting in the construction of cylindrical dead beat, 
independent centre seconds watches.”—Petition recorded 23rd October, 
1863. 

2650, Joun CHARLES WILSON, Cannon-street, London, ‘‘ A new mode of 
mounting ordnance, and the machinery and apparatus composing the 
same, also the machinery and apparatus for working said ordnance, 
and for loading, cleaning, and counteracting the recoil when fired.” 

26.2. EpMoxp Gipson ATHERLEY, Orme--quare, Bayswater, London, 
© Obtaining motive power by certain arr of inery and 
water.” —Petilions recorded 27th October, 1863. 

2682. Joun Hawortil, Hart-street, Bioomsbury, London, “ Improvements 
in the improved method of conveying electric signals and telegrams 
without the intervention of any continuous artificial conductor.” 

2686. FRaANcoIs DURAND, Paris, ‘‘ Improvements in cotton gins.” 

2690. BARNABUS Russ, Bristol, Gloucestershire, ‘‘ Improvements in the con- 
struction of iron and other ships, vessels, and batteries of war, and of 
cupolas aud armour plates applicable thereto, pa of which improve- 
ments are also applicable to other useful purposes.”—Petitions recorded 
30th October, 1863. 

2698. ANTON WASSERBURGEN, and THEODORE BessunGER, Calver-street, 
Shoreditch, London, ** Improvements in the manafacture of show cards, 
window tickets, and ornamental labels as advertising mediums.” 

2699. SamuKt Hickuine Parkes, Birmingham, “ Improvements in opera 
glasses, telescopes, microscopes, spectacles, and other optical instru- 
ments,” 

2700. WILLIAM TASKER, jun., Manor House, Upper Clatford, Southampton, 
* Improvements in the making of safety paper, and in the machiucry or 
apparatus employed therein.” 

2706. Joun Witson, Upper Poppleton, Yorkshire, “Improvements in 
thrashing machines.” 

2707. Steruen Houtman, Cannon-street, London, ‘Improvements in ma- 
chinery for raising and forcing fluids, parts cf which improvements are 
also applicable to steam engines, blast engines, eahausters, and other 
machines.”—Vetitions recorded 31st October, 1803. 

2710. FLORENT JOSEPH VANDENVINNE, Rue aux Laines, Brussels, Belgium, 
‘Improvements in machinery for excavating land, making cuttings, and 
other earthworks.” 

2712. Tuomas Fitz@eRALD WINTOUR, Clifton, near Bristol, Gloucestershire, 
“‘Improvements in ventilators and fire-guards.”—Petit.ons recorded 2nd 
November, 1863. 

2713. THomas Writ ALDERTON, Ipswich, Suffolk, “ Improvements in sew- 
ing machines,” 

2714. Francis Joun Pastore.ti, Piccadilly, London, ‘ Improvements in 
the construction of surveyors’ levels and other surveying instruments.” 
2718, SAMUEL BaTEMAN, Asnicres, France, ‘‘ Improvements in machinery 

for combing wool and other fibrous substances.” 

2720. Junian Joun Revy, Grosvenor-street, Eaton-square, London, ‘* Im- 
provements in the manufacture of explosive compounds.” 

2721. Mica. Henry, Fleet-street, London, ‘* Improvements in the manu. 
facture of white zinc.”"—A communication from Alphouse Pallu, Boule- 
vart St. Martin, France.—Petitions recorded 3rd November, 1863. 

2722. James Livesey, Cannon-street, West, and Joun Epwarps, Basinghall- 
street, London, “improvements in the permanent way of railways and 
fastenings for the same.” 

2724. GUILLAUME VILLE, France, “ Improvements in treating natural phos- 
phates of lime for agricultural purposes.” 

2726. Epwarp Hugues, Bagilit, Flint, “Improvements in fans for forcing 
aud exhausting ar or other gases.” 

2727. CuakLes Howse, jun., Ludgate-street, London, ‘‘ Improvements in 
sewing machines.” 

2730. ABRAHAM GILLETT, Highway Farm, Berkshire, ‘ Improvements in 
machines jor cutting chaff and such like substances.” 

2732. Joun Horsey Maw, Broseley, Salop, ** Improvements in the applica- 
tion of preservative coatings or compositions to the bottoms of ships and 
vessels,” — Petitions recorded 4th November, 1863. 

2736. JONATHAN NortTuror, Thornton, near Bradford, Yorkshire, ‘* An 
improved apparatus for making fringes.” 

2737. Epwakp Kenwortuy burton, Stretford, Cheshire, ** Certain improve- 
ments in apparatus for coating or covering the surfaces of rollers or 
cylinders witn leather or other material.” 

2758, THOMAS FaRRA, Manchester, ‘‘ Certain improvements in ‘‘ skirtings”’ 
employed as wearing apparel.” 

741. WILLIAM PRoork, George-strect, London, ‘* Improvements in lanterns 
and lamps for the same.” 

2742. Henry Hancock, Clayland’s-road, Clapham-road, Surrey, and WILLIAM 
HMewnry Vicksrs, jun., Blackmap-street, Borough, Surrey, **A new 
system of fastening for doors, windows, safes, chests, and other similar 
purposes.” 

2743. Josep Wurrwortu, Manchester, “ Improvements in the treatment 
and application of steel and homogeneous metal.’ 

2744. HENRY BesseMER, Queen-street-place, New Cannon-street, London, 
* Improvements in the manufacture of railway bars.” 

2745. SyDNEY SMiTuH, Hyson Green, Brassworks, ncar Nottingham, “ Im- 
provements in safety valves for steam boilers, and iu valves and taps for 
regulating the flow of fluids.” 

2746. HeNKY BesskMER, Queen-street-place, New Cannon-street, London, 
* Improvements in the manufacture of malleable iron aud steel, and in 
the apparatus employed in such manufacture.” 

2747. Ropert THOMAS ‘TAIT, Essex-street, Strand, London, ‘‘ Improvements 
in the manufacture of woollen garments.” 

2748. George Srei@ut, St. Jolu-street-road, Clerkenwell, London, ‘* An 
improvement in collars and cuffs.” 

2740. FREDERICK KLSWORTH Sickuxs, Bute-street, Brompton, London, ‘‘ An 











improve i mode of, and apparatus for, steering and turning vessels."— | 


Petitions recorded ith November, 1863. : 

2750, CuARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ‘* Improvements in fluid meters.”"—A communicativun from 
Friederich Klingenfeld, Nurnberg, Bavaria. 

2751. CHARLES COATR, Sunnyside, near Rawtenstall, Lancashire, ‘‘ Certain 
im; rovements in machinery for printing cotton and other fabrics.” 

2753, Joun Muckaart, Letham Mill, near Arbroath, Forfar, N.b., ** Laprove- 
ments im preserving certain vegetable substances.” 

2754. WILLIAM Davies and GRorer Care, North-street, Old-road, Stepney, 
London, “Improvements in machinery for cutting corks, bungs, gun- 
wads, and other similar articles ” 

2755. CHARLES UENRY SouTuALL, and Ropgrr leap, Staleybridge, Lanca- 
shire, ** improvements in self-acting machinery or apparatus workea by 
steam or other power, for cutting and shaping the soles and heels of boots 
and shoes, and screwing them on to the uppers or coverings, and also in 
vices for holding the same, and tools for paring, blacking, and glazing, or 
otherwise ornamenting the edges of the soles and heels.” 

2757. Joseru SEVERIN GuirgrTx, Paris, “ An improved inhaling appara- 
tus, 

2758. Jospin TowNsEND, Glasgow, Lanark, N.B., ‘‘Improvements in the 
manufacture of nitrate of potash.” 














2759. WALTER MONTGOMERIE NEILSON, Glasgow, Lanark, N.B., “ Improve- 

macs in axle boxes.”—Partly a communication from Eugene Thétard 
‘aris. 

2761. CoLIn MInTON CAMPBELL, Stoke-upon-Trent, “ Improvements in apara- 
tus for drying plates and other artic es of china and earthenware.” 

2762. WitLiAM Henky PERKIN, Seymour Villa, Sudbury, London, “Im- 
pr in the ture of colouring matters suitable for dyeing 
and printing.” 

2763. Ricuarp JOHNSON, Manchester, “Improvements in testing the strength 
of wire for telegraphic and other purposes,”—Petitions recorded 6th Novem- 
ber, 1863. 

2765. HonacE LEEMAN Emery, Sloane-street, Chelsea, London, “ Improve- 
ments in machinery for ginning and cleaning cotton, a part of which are 
applicable to machines for other purposes.” 

2766. Tuomas CRITCHL&Y BARRACLOUGH, Manchester, “ Certain improve- 
ments in looms for weaving.”— A communication from Wilhelm 
Gminder, Reutlingen, Wurtemberg. 

2767. RicuakD Batr, Waterhouse Mill, Milnthorpe, Westmoreland, * Im- 
proved arrangements of paper-making machinery.” 

2769. JamEs JOHNSON, Peterborough, Northampton, “ Improvements in 
apparatus for lubricating the cylinders and other parts of steam-engines.” 

2771. Lewis BrauaM, Hatton Garden, London, “ Improvements in specta- 
cles and hand frames.” 

2772. WiuttamM CLARK, Chancery-lane, London, ‘*‘ An improvement in sew- 
ing machines."—A comunication from Jerome Burge Secor, and William 
Henry Butler, Chicago, Illinois, U.S. 

2773. GeorGg STEPHEN MELLAND, Lime-street, London, “ Improvements in 
breech-loading fire-arms and ordnance.”—A communication from Jacob 
Suider, jun , Hotel de France, Rue de Provence, Paris. 

2775. ANDREW BARCLAY, and ALEXANDER Morton, Kilmarnock, Ayrshire, 
N.B., se Improvements in certain apparatus for injecting and ejecting 
fluids.” 

2771. Moses MELLOR, Notinghamshire, “Improvements in machinery or 
apparatus for the manufacture of looped or knitted fabrics.” — Petitions 
recorded 7th November, 1£63. 

2781. HiprotyTé Meer, Rue de la Fidélité, Paris, ‘‘ Certain improvements 
in the manufacture of soap.” 





| 2782. WittiaM Joun CunninGHaM, and Herpert Connor, Everett-terrace, 





Victoria Dock-road, Essex, ** Improvements in sawing machines.” 

2733. Geoxnek TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey, 
“‘Improvements in the construction of ships and vessels.”"—A comuiuni- 
cation from William Keld Whytehead, Asuncion, Paraguay. 

2784. NaTuAN Tuompson, Abbey Gardens, St. John’s Wood, London, * Im- 
provements in apparatus for stopping bottles and other vessels.” 

2785. George RyppeR, Church Gate Engineworks, and Matrarw 
Gutrernér, East-street, Leicester, “ Improvements,in hay making ma- 
chines.”—Pelitions recorded 9th November, 1863. 

2757. TuoMas WEsTON, Montague-street, Dublin, “ improvements in print- 
ing presses.” 

2783. Joun ConRAD Hasicut, South-street, Finsbury, London, “ Certain im- 
provements im keyless watches."—A communication from Messrs, 
Frederic Parrot and Charles Martin, Montbéiiard, Frauce. 

278. Groree Yates, Wolverhampton, Staffordshire, * Improvements in 
machimery to be used in the manufacture of heel tips and Lue tips and tos 
plates, for boots and shoes.” 

2790. Joun Ramsbottom, Accrington, Lancashire , “‘ Improvements in ma- 
chinery or apparatus for measuring and registering fluids, and in obtain- 
ing motive power from the same.” 

2741. SAMUEL JOUN BARTLETT, Maidstone, Kent, ‘‘ Improvements in taps.” 

2792. HENRI ADRIEN BONNKVILLE, Rue du Mont Thabor, Paris, ‘* An im- 
proved cowl or chimney pot.” — A communication from Yves Marie 
Pouliquen, Brest, Frauce. 

2793. FRANCOIS CASTELNAU, Villefranche, Haute Garonne, France, ‘ Im- 
provements in the construction of two wheeled velicles orcarriages.” 

4. James Masn, Bowden, Cheshire, *‘ Improvements applicable to safety 

alves and pressure or temperature gauges.” 

2795. SAMUEL FAULKNER, and GrorGE Harrison, Blakely, Lancashire, and 
Joun Berxy, Newton Heath, Lancashire, ** Improvements .in apparatus 
for grinding cards used in carding engines.” 

2796. SAMUEL FAULKNER, Blakely, Lancashire, “ Improvements in carding 
engines.” 

2797. Josepu CuTLER, Gloucester-road, Upper Holloway, London, ‘‘Improve- 
ments in the construction of ornamental fountains.”— Petitions recorded 

10th November, 1863. 

2801. TuoMaS MELLAKD Reaver, Liverpool, and Josuva Hewitt, Stanley, 
near Liverpool, ** Improvements in the apparatus for regulating and con- 
trolling the supply of water to water-closets and other purposes.” 

2802. Joun Fortre.t, Liverpool, ** lmprovements in deodvrising petroleum 
and other mineral oils.” 

2803. Dan Dawson, Milnsbridge Chemical Works, Huddersfield, Yorkshire, 
“ Improvements in the production of colours for dyeing.” 

2805. Henry MELTON, Regent-street, London,** Improvements in shakos, 
military and other hats, and caps.” 

2807. MATTHEW STAINTON, aud DanigL Lawson, South Shields, Durham, 
“Improvements in apparatus for steering ships and vessels.” 

2808. WittiaM CLissoLp, Dunbridge Works, near Stroud, Gloucestershire, 
“Improvements applicable to machinery for opening, cleaving, prepar- 
ing, and carding wool aud other fibrous substances.” 

2809. Grorce HaskLTiNE, Southampton-buildings, Chancery-lane, London, 
“Improvements, in endless chain horse powers.” -- A communication 
from Stuart Perry, Newport, Herkimer, New York, U.S.—Petition re- 
corded 11th November, 1863. 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2806. WALTER David Ricuarps, Morley'’s Hotel, Charing Cross, London, 
*¢ Improvements in caloric or heated air engines,” —A communication from 
Henry Messer, Roxbury, Norfolk, Massachusetts, U.S.—Deposited and 
recorded 11th November, 1563. : 

2818. ELLIs KowLANb, Manchester, ‘‘ Certain improvements in apparatus 
for weighing solid bodies, aud fur measuring fluids, parts of which im- 
provements are also applicable to the opening and closing,of dampers. 
—Deposited and recorded 12th Novembr, 1863. 





Patents on which the Stamp Duty of £50 has been Paid. 

2885. SAMUEL WALKER, Edgbaston, Warwickshire —Dated 24th November, 
1860. 

2837. OniG@EN VANDENBURGH, London.—Dated 19th November, 1860. 

2845. ALFRED VINCENT NEwTON, Chancery-lane, London.—A communication. 
—Dated 20th November, 1860. a 

2933. WILLIAM MonrGoMERY StoRM, New York, U.S.—Dated 29th Novem- 
ber, 1860. 

2862. Robert Josson, Dudley, 
1860 F 

2867. GEoRGE Epwarb Derine, Lockleys, near Welwyn, Hertfordshire.— 
Dated 23rd November, 1860. : ee 

2389. Joun Fow.er jun., Rorert Burton and Davip Creic, Leeds, Y 
shire. —Dated 24th November, 1860. é ‘ 

2895. GEORGE FRANCIS TRAIN, Liverpool.—Dated 26th November, 1860. 

2891. WALTER Lei@u, Goulden-terrace, Richmond-road, Dalston, London.— 
Dated 24th November, 1860. ; : 

2857, CHARLYS MyRING, Walsall, Staffordshire.—Dated 21st November, 


Worcestershire.—Dated 22nd November, 


‘ork- 


1860. ¥ ; ; ea 
2861, WILLIAM Henry RALsToN, Keele, near Newcastie-under-Lyne, Stafford- 

shire.—Dated 22nd November, 1500, — a ; 
2865, DAVID AULD, Glasgow, Lanark, N.B.—Dated 22nd November, 1860. 
2874. BARTHOLEMEW BeEsiowskI, Bow-street, Westminster.—Dated 23r 1 


November, 1560. “ . . 
2886. JouN Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 


tion.— Dated 24th November, 1850. 





Patents on which the Stamp Duty of £100 has been Paid. 
2782. JAMES BROADLEY, Saltaire, Yorkshire.—Dated 24th November, 1856. 
27 ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, London. Dated 
2ist November, 1856. 

2340. GeorGe Cour, Halifax, Yorkshire, and James WILLIAM CxOsSELEY, 
Brighouse, Yorkshire.—Dated lst December, 1556. 

2767. Tuomas Roserts and Joun Dae, Manchester, and Jon DANIEL 
PRITCHARD, Warrington, Lancashire. -Dated 21st November, 1550. 











Notices to Proceed. 

1740. James Mortimer, Hoxton Hall, High-street, London, “ Improve- 
ments in the construction and arrangement iWeling houses i COul- 
bination ‘wich the means empioyed for veutis: , 

i745. Josep BARTON, Alfreton, Derbyshire, ‘ 
for coal, ironstone, or other pits, warehouse 
other places requiring s guard or fence.”— 
183. 

1763. EDwaRD Sonstapt, Loughborough, Leicestershire, ** Im; 
in the manufacture of sodium,” 

1760. JAMES SLATER, Derby Villas, Park-row, Plais‘ow 
machinery for compressing bricks, Ules,or other p 
Petitions recorded 14th July, 1863. 

1767. EDWARD FunnebL, Brighton, Sussex, “ A self-actin; 
¢ ock-work signal for railway parposes.” — 

176s. ‘THOMAS WIMPENNY, Holmtirth, Yorkshire, “ C 
machinery or apparatus for roving and spinning wool, colton, 
other fibrous substances. 


of 
ating the same. 
An liuproved 
r 


r other hifts, s 









rovements 


* Improved 
ic materials.”— 





electro-magactic 


ertain improvements in 
and 








Nov. 27, 1863. 
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1770. WitLIAM THOMAS CnEETHAM, Ashton-under-Lyne, Lancashire, ‘‘ Im- 

vements in obtaining hydraulic motive power.” 

1774. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “ Improved 
means of and apparatus for reducing charcoal and other friable substances 
to fine or impalpabie powder, particularly applicable to the manufacture 
of a substitute for lamp black."—A communication from Johan 
Ephraim Lundgren, Stockholm, Sweden. 

1775. RICHARD ARCHIBALD BrooMaN, Fleet-street, London, ‘‘ Improve- 
ments in apparatus for telegraphing by electricity."—A communication 
from Woldemar Stroubinsky, St. Petersburg, Russia. 

1777. Dominiqu& Tamer, Vieille Route 4 Neuilly-sur-Seine, France, ‘‘ Im- 
provements in breakwaters, and in the construction of rail and other 
ways thereon.” — Petitions recorded 15th July, 1863. 

1781. Joserpo NgepuAM Tayuke, Brixton, Surrey, and WILLIAM AUSTIN, 
Milford, South Wales, *‘ Improvements in the construction of ships and 
other floating bodies.” 

1735. CHARLES StokEs, Leigh Sinton, Worcestershire, ‘‘ An improved ex- 
panding and contracting horse collar.”— Petitions recorded 16th July, 1863. 

1796. Feuix Lepourre, Tourcoing, Nord, France, *‘ A new mechanical 
— applicable to all self-acting machinery used for spinning textile 
fabrics.” 


797. Tuomas JounsoN, Hadleigh, Suffolk, ‘‘Improvements in machinery 
for washing and cleansivg casks,” 

1801. Richarp Coenen, Old Broad-street, London, “ Improvements in 
machinery for winding, measuring, and sizing silk.”—A communication 
—_ Emile Duseigneur, Lyons, France.—Petitions recorded lith July, 

863. 

1803. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, ‘‘ Improvements 
in revolving shuttters and blinds, and in apparatus for the manufacture 
of the same.” 

1806. GEorce Murpocn, Portsmouth, Hants, ‘‘ Improvements in the con- 
eae of steam and vacuum gauges.”—Petitions recorded 18th July, 

863. 

1809. FRANCIS ALTON CALVERT, Manchester, ‘‘ Improvements in machinery 
for vpening, cleaning, and preparing fibrous substances.” 

1813. AUGUSTUS SMITH, Stratford, Essex, ‘‘ Improvements in machinery 
for draggivg bristles, applicable also to drawmg or sorting fibres, and 
hair into different lengths.” 

1815. ANTOINE ALEXANDRE PELAz, Lyons, France, ‘‘ Certain improvements 
in printing stuffs and other fibrous substances.”—Petitions recorded 20th 
July, 1863. 

1827. GkorGe HasELTINE, Southampton-buildings, London, ‘‘ An improved 
implement for harrowing and smoothing land.”—A communication from 
John Kelsey, Yardleyville, Pensylvania, U.S. 

1828. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘Improvements 
in watches and other time-keepers.”.—A communication from Adricn 
Philippe, Geneva, Switzerland. 

1831. WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of mats, floor-cloths, or covering for floors, suraps, 
bands, ropes, and other analogous articles, which are usually made of 
textile or fibrous materials.”—A communication from Placide Peltereau, 
Rue st. -ébastien, Paris.— Petitions recorded 21st July, 1863. 

1842. Louis LAURENT Jacques FiLLION, Rue du la Fidelité, Paris, ‘ Improve- 
ments in apparatus for extinguishing chimney fires and in preventing 
explosions.”— Petition recorded 23rd July, 1863. 

1863. FRepERick ForpD and Lewis Forp, Gloucestershire, ‘* Improvments 
in the manufacture of various articles with surfaces in imitation of 
different kinds of marbles or similar ornamental materials.”""—Petition re- 
corded 27th July, 1863. 

1908 RicuarD Epwin Biesy, Manchester, ‘‘ An improved fire-proof cement 
which may be employed for covering walls, ceilings, and floors, and is 
also applicable in the manufacture of fire-bricks, crucibles, retorts, melt- 
ing pots, and for other purposes where fire resisting properties are 
required.” — Petition recorded ist August, 1863. 

1938. JOSKPH GUsTAVE PinkzpE, Liancourt, France, “Improvements in 
apparatus for re.ulating the speed of steam and hydraulic engines.” 

1939. WILLIAM PropGEerR Hopesox, Hylton, near Sunderland, and Joun 
Vaux WoopirieLp, Hope-street Foundry, Sunderland, Durham, “ Im- 
provements in machinery for the manufacture of rivets.” 

1943. WILLIAM CLARK, Chancery-lane, London, *‘ Improvements in taps or 
stop cuck apparatus.”—A communication from Frangois Jean Cantagrel, 
Boulevart St. Martin, Paris.— Petitions secorded 6th August, 1863. 

2.33. EDWARD HaMMOND BENTALL, ticybridge, near Maitdon, Essex, ‘‘ Im- 
proved mach nery tor thrashing corn and other grain or seeds,”—Petition 
recorded 15th August, 1863. 

2051. James Yates, Rotheram, Yorkshire, “Improvements in the manu- 
facture and fitting or securing of armour plates, blocks, or bars, and in 
the machinery or apparatus employed therein, parts of which improve- 
ments are applicable to heavy forgings generally.”—Petition recorded 18th 
August, 1863. 

2082. JEAN BAPTISTE CHARLES LANGE, Paris, “‘ An improved apparatus for 
indicating or registering the speed or distance travelled by all kinds of 
vehiclcs, which said apparatus is also applicable to enzines, water-wheels, 
= prime motors of any description.”—Petition recorded 21st August, 

863. 

2120. WILLIAM EpwarD Newton, Chancery-lane, London, “ Improvements 
in breech-loading fire-ams."—A communication from Charles Coffey 
Alger, Hudson, Columbia,New York, U.S.—Petition recorded 27th August, 


1863, 

2137. Wituiam Wuitworta and JoserH Wriciey, Sowerby Bridge, near 
Halifax, Yorkshire, ‘‘ Improvements in or applicable to the furnaces of 
steam boilers,”"—Petition recorded 29th August, 1863. 

2171. EMILE ALcaAN, King-street, London, “ A new method of and appara- 
tus for feeding wool and other textile and fil t bst into 
carding, combing, and other machines for treating such substances,’”’—A 
communication from Jean Sebastien Bollette, Goffontuine Cornesse, 
Belgium.— Petition recorded 2nd September, 1863. 

2372. ABRAHAM GLEERUP, Jewry-street, London, “ An improved construc- 
tion of gas burner.”—A communication from Otto Frederick Kolvig 
Peterson, Copenhagen.— Petition recorded 26th September, 1863. 

2399. BENJAMIN Brown, King William-street, London Bridge, London, 
** An improved sight piece for rifles."—A communication from William 
Brighton, Auckland, New Zealand.—Petition recorded 30th September, 





2648. JoHN MARSUALL, Pentonville-road, London, ‘‘ Certain improvements 
in the expression of oil, from oil-yielding substances, and in the produc- 
tion of oil-cake and other residuary matters.” 

2650. JouN CHARLES WILSON, Cannon-street, London, ‘* A new mode of 
mounting ordnance, and the machinery and apparatus composing the 
same. Also the machinery and apparatus for working said ordnar ce, 
and for loading, cleaning, and counteracting its recoil when fired.”— Peti- 
tion recorded 27th October, 1863. 

2663. W1ILLIAM Epwarp Gener, Wellington-street, Strand, London, ‘* An 
improved system of permanent advertisement.”—A communication from 
Basie Victor Larsonneau, Faubourg St. Martin, Paris. —Petitions recorded 
28th October, 1863. 

2678. James Rawinas, Carlton Hill East, London, ‘‘ Improved means of 
attaching cords to window sashes.” Petition recorded 29th October, 1863. 
2695. Joun BrieuamM and. RicuarD Bickerton, Berwick-on-T'weed, N.B., 
“Improvements in reaping and mowing machines.”—Petition recorded 

30th October, 1863 

2771. Lewis BaauaM, Hatton Garden, London, “‘ Improvements in specta- 
cles and hand frames,"'"—/etition recorded 7th November, 1863. 

2818. ELLIS ROWLAND, Manchester, “* Certain improvements in apparatus 
for weighing solid bodies, and for measuring fluids, parts of which im- 
provements are also applicable to the opening and closing of dampers,”— 
Petition recorded 12th November, 1863. 





And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 


published during the Week endi 
November, 1863. ed 

326, 10d. ; 692, 10d. ; 709, 10d. ; 713, 10d. ; 717, €d.; 718, 4d. ; 722, 44.3 
726, 4d. ; 728, 4d. ; 732, 1s. : 734, Bu. ; 740, 10d. ; 743, 4d. ; 744, 4d ; 746, Sd. 
747, 4d. ; 748, 4d ; 752, 4d. ; 753, 4d. ; 755, 4d. 


List of Specifications 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post; 
Office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Bennet Woodcroft, Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘Tie ExGinerr, at the ofice of her Majesty's Commissioners of Patents. 


CLass 1.—PKIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
872. J. Swinpurne, Ashford, Kent, and J. STANLEY, Whitechapel-road, 
London, ** Steam engines and generators.” - Dated 7th April, 1863, — 

The first of these improvements provides a new mode of actuating the 
slide valves of steam engines, giving thereto a differential movement, and the 
power of reversing very similar in effect to that of the link motion hitherto 
in extensive use. The arrangement for carrying oui this is to fit an annular 
shaft or tube upon the crank shaft or axle of any steam engine (or upon 








another shaft that takes motion therefrom), loose,to move without the 
shaft a limited distance in a rotating direction only, such annular shaft 
having two trunnions or pivots opposite to each other, so arranged as to 
form an axis for and to carry a sort of gimbal or annular disc. The gimbal 
or disc so carried is rendered capable of being set in any required position, 
and there held by means of a connecting link, one end of which is attached 
to the gimbal near the periphery, about midway between the pivots, and 
the other end attached to a gland or sheave free to move (longitudinally 
only) upon the annular shaft, by means of a forked lever or guide taking 
into a groove or clasping the gland or sheave By this arrangement the 
gimbal can be set either to run true with the shaft or take a wabbling to- 
and-fro motion in the direction of the axle line. This wabbling to-ana-fro 
motion is made to give motion to the slide valve through the medium of a 
sort of bell crank and connecting rod, or by any other convenient means. 
When the gimbal is set at right angles with the main axle line the slide 
valve will be at rest, and when it is set at an oblique angle one way the 
valve will move right for forward action, and when set the contrary way 
for backward. The limited rotatory motion allowed to the annular shaft 
gives the required lead to the valve by means of a segment of a spur wheel 
taking into and passing out of a spur wheel fitted tight upon the annular 
shaft, or to the gland or sheave. {n the latter case the spur segment is of 
greater width, to allow the movement of the sheave without missing the 
gear. Anothermethod is to place the pivots that carry the gimbal at an 
oblique angle with the axle line, so as to give the short travel to the slide 
valve when the face of the gimbal transverse to its axis is set at right 
angles with the main axle line, as is obtained by setting the die in the 
centre of the link in ordinary use. In this case the exact movement pro- 
duced by the link motion is obtained without giving the lead by moving the 
annular shaft as described. 

880. J. Howarp, E. T. Bousrie.p, and J. PInNEY, Bedford, “ Steam engines.” 

—Dated 7th April, 1863, 

This invention cannot be described without reference to the drawings. 

895. F. J. Risse, Carlisle, “‘ Haft or handle for holding tools."—Dated 9th 
April, 1863. 

This invention consists in a combination of parts hereinafter described, 
by means of which one haft or handle is made capable of hulding various 
sizes of files, joiners chisels, and such tools or instruments as require bafts 
or handles. For this purpose the patentee screws the ferrule, which is 
usually placed on the haft or handle, partially internally, and he chases a 
corresponding screw on that part of the haft or handle which is usually 
made of wood, to receive a portion of the ferrule ; the remaining part of the 
screwed surface of the ferrule contains a cylindrical piece of metal, holiow, 
or partially so, and secured on its outer surface to a pitch corresponding 
with that of the ferrule. The cylindrical piece of metal contains jaws or 
nippers working on centres, which turn on grooves cut in the cylindrical 
piece of metal above-named. By this apparatus, when the ** tang” of a tile 
or other instrument required to be hcld is placed within the jaws or 
nippers above-named, the jaws or nippers are made to hold the instrument 
fast by causing the ring of metal carrying them vo come to such part of the 
ferrule that the outer surfaces of the jaws or nippers press ugainst the 
internal surface of the ferrule, the various lengths of the ‘* tangs” of dif- 
fereut files and instruments being accommodated by a spring placed under- 
neath a cover in the centre of the haft or handle. 


898. J. Rupuey, jun., and D. McCouL, St Helen's, Lancashire, “ Preventin? 
the escape of umes and matters from furnaces."”— Dated 9th April, 1863 

For the purposes of this invention the inventors propose to cause the 
current of gases from the furnace on their way to the chimney to pass 
through the interstices of some incombustible substance, broken into pieces 
of suitable size, so that the gas will, to a great extent, be deprived of the 
matter carried along with them by what may be termed fiitration ; and as 
the spaces between the brick, slag, or whatever incombustible substance is 
used, must necessarily be soon filled up, they propose to arrange the 
material so that the matter or fume deposited may .e removed without 

pending or impeding the working of the furnaces. For this purpose the 
incombustible material is contained in an iron framework or crate made of 
the same height and width as the culvert which leads to the chimney, and 
the culvert is arranged so that the framework can be readily introduced 
into and removed from it. By this means, when the framework is filled 
with incombustible material, and is inserted in the culvert, the current of 
gases from the furnace must pass through the interstices between the 
material in it. The culvert is by preference arranged so that two or more 
frameworks may be introduced into it, in order that before removing one 
framework from the culvert another one may be introduced into it. They 
also propose to prevent the escape of smoke from engine and other furnaces 
where coal is used by retaining the solid particles which escape from the 
chimney, constituting what is commonly cailed smoke.—WNot proceeded with, 


CLass 2.—'TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hiar- 
ness, Jc. 

885. J. N. Brown, Handsworth, Stafford, “ Securing or connecting the bearing 
springs of railway carriages and wagons to the axle boxes.”—Dated 8th 
April, 1863. 

According to one of these improvements the patentee substitutes for the 
spring rivet an eye bolt, the head of which eye bolt passes through the top 
of the grease chamber in the axle-box. A bvit or pin is passed through the 
side of the axle-box underneath the top of the grease chamber, and 
through the eye of the eye bolt. This being done, the nut of the eye bolt 
at the top of the spring is screwed up, and the spring is then tirmly secured 
to the axle-box. Another of these improvements consists in extending the 
lugs which form part of the spring box a sufficien: distance down the sides 
of the axle-box to enable a bolt to be passed through the said lugs, an 
underneath the top of the grease chamber as before. Or instead of using a 
bolt, the same object may be accomplished by using a screw pin on each 
side of the axle-box, the said screw pins being tapped into the axle-box. 
887. J. R. Harris, Hawley-road, Kentish Town, London, “ Propelling 

vessels." —Dated 8th April, 18 3. 

This invention relate: to gising motion to vessels by means of propellers 
enclosed within the body of the vessel, except at those parts of them which 
are, for the time, acting on the water for the purpose of propulsion, The 
inventor forms the propeilers with radial or other suitably-formed floats 
or boards, and with enclosed sides, so that the space between adjoining 
floats or boards may form chambers open at the periphery for action upon 
the water ; and he encloses these propellers—except where they act directly 
upon the water—within boxes or compartments formed for them in the hull 
of the vessel. By these means only the part of the propellers for the time 
acting projects from the vessel, and, at the same time, the back action of 
the water is avoided. Each of the propellers may be worked by 
a separate engine, or may be otherwise operated, in order to thcir 
being caused to revolve, as required, in the same or opposite directions.— 
Not proceeded with. 

888. W. E. Gepex, Wellington-street, Strand, London, “ Propelling and 
navigating small craft."—A communication.~- Dated 8th April, 1863. 

The wbject of this invention is to employ scientifically, in the navigation 
of boats, barges, and other small craft, the corporeal power which boatmen 
and others, in a great measure, waste ; also to render such navigation easy 
to those who have found difficulty in navigating with the ordinary means, 
and to obtain greater speed with no greater expenditure of power. One 
part of this invention consists of an arrangement of oars with jointed 
pivots, These oars are made in two principal parts—namely, a wooden 
shaft and a biade of metal, wood, or other suitable material. A half cir- 
cular socket, fixed on the blade, and running nearly its entire length, 
receives one end of the shaft lengthwise; it is of conical shape, and the 
shaft passes into its entire length, lying flat on the side of the blade, and is 
held by the conical shape of the socket. It cannot oscillate in this sheath, 
no matter what strain is brought upon it by the tension of the handle. A 
ferrule is fixed on the shaft towards the handle, its lower part hinging on a 
jointed pivot fixed on the side of the boat. By this arrangement 
the oar may be inclined at pleasure, and plunged deeper into the water while 
moving, if desired.—Not proceeded with, 

867. A. Herr and F. W. Basset, Camberwell, Surrey, “ Preventing the foul- 
ing of ships’ bottoms.” —Dated 9th April, 1863. 

The patentees claim the use of heated water, heated air, steam, or poi- 
sonous substances, vapours, or gases, whether heated or not heated, or 
smoke distributed over or upon or applied to ships’ bottoms, for preventing 
the fouling thereof, and in cleansing the same when fouled. 


975. W. BL. Burpen, Malvern, “ Wheels, and axles."—Dated 18th April 
1863. 

In carrying out this invention the’ inventor proposes to form the arms of 
the axles of carriage wheels or of other a» les whereon the wheels revolve in 
such manner that they shall be horizontally at right angles to the centre 
line of the carriage fure and aft, or to the line of progress, the same being 
vertically declined to the extent by preference of seventeen degrees and 
three-fifths, or thereabouts, or not less than nine, nor more than twenty-five 
degrees. ‘Ise wheels are to be so constructed that, as they revolve on jevel 
ground, each spoke or the medium line of the spokes shall be vertical, uot- 
withstanding the vertical declination of the axle, so as to have an upright 
bearing under the axle, the tires, if flat, being horizontal on the ground, but 
they may be convex or of other sectional form, For lovomotives, or for 
railway carriages, where the wheels revoive fixed or keyed on their axles so 
that ther axles revolve with them, the faces of the wheels are to be hori- 
zontal on the rail, the centre line of eachaxle being vertically declined, as 
before described ; the bearing of the spokes between the tires and the axles 
being upright, whether the faces of the wheels are horizontal or otherwise 
on level rails.—Not proceeded with. 

978. P. G. Rowett and H. Howt, Brighton, “ Securing the bands of locomo- 
tire engine and tender springs.”— Dated 20th April, 1863. 
Heretofore the above-named springs, and the leaves composing them 











have been much damaged from the bands being driven on hot, and 
quenched to fix them in their places, and very frequently the leaves break 
when in action from the unequal pressure upon them. According to this 
invention they will not be liable to damage, the bands being put on and 
fixed cold, and the leaves of the said springs will have india-rubber, leather, 
or other suitable substance, placed between them, thus equalis their 
pressure one on the other, and also, from their being drawn ti. ht, they will 
not get displaced when in action, The band is to be made open at the top 
to admit the spring, and the spring is to have india-rubber, leather, or other 
suitable substance, placed between the leaves thereof, and said leaves to be 
secured by means of a gibb cottar and slotted cottar plate, to be as tollows : 
—After the leaves composing the springs have been A coe in the band afore- 
said with the india-rubber, leather, or other suitable substance, between 
them, the slotted cottar plate is to be placed on the top leaf of the eaid 
spring, and secured by means of the gibb and cottar being thrust throwa:- 
the slot made at the top of band, and fastened and drawn tight by means 
of a screw nut on the outside of the band; the leaves of the spring are to 
have a parallel notch cut in their edges at the spot where they enter said 
band, 

979. C. Raxpotrn and J. Evper, Glasgow, “ Surface condensers.”—Dated 
20th April, 1563. 

This invention relates to surface condensers of the kind having a series of 
tubes in a casing, and comprises improved means of holding the tubes in 
the tube plates. In carrying out this invention, according to one modifica- 
tion, short tubes or ferrules are fixed in the tube plate, so as to project a 
little on the outer side, and the condenser tubes are passed through these 
fixed tubes, being made of such a length as to project a little beyond their 
outer ends, There is then passed on the end of each condenser tube and 
fixed tube, a short tube of an elastic material, such as vulcanised rubber, 
which grasps both, and makes a water-tight joint, without hindering the 
slight movements caused by the expansion and contraction of the metal.— 
Not proceeded with 
934. E. W. Huauns, Great George-street, Westminster, “‘ Turn-tables, turn- 

bri?ges, and slips.” — Dated 20th April, 1863. 

This invention cannot be described without reference to the drawings. 

990. M. RunkeL, New York, “* Marine steam engine governors.” —Dated 21st 
April, 1863 

This invention consists in combining with an ordinary pendulum or ball 
governor a universal joiut or gimbal, in such a manner that the governor 
will place itseif always in a vertical position, independent of the rolling or 
pitching motion of the ship, and that, in consequence of this arrangement, 
the action of the governor will be equally correct in a rough and in asmooth 
sea. The invcntion consists, also, in the arrangement of three bevel wheels, 
one on the driving shaft, one on one of the falcrum pins of the gin.bal, and 
one on the top of the spindle of the governor, in such relation to each 
other, and to the gimbal from which the governor is suspended, that the 
current position of the said wheels to each other is not disturbed by the 
motion of the vessel, and consequent oscillating motions of the governor, 
and frames to which the wheels are attached, The invention consists, 
further, in arranging the rising and falling rod within the »pindle of the 
governor in such relation to the gimbal that, when the balls assume their 
mean position corresponding to the mean speed of the engine, the top of the 
said rod coincides with the common centre of the gimbal, and, consequently, 
the motion of the vessel, and consequent oscillating motions of ‘he governor, 
have no influence on the position of the throttle valve, The invention con- 
sists, flually, in placing the rod, which transmits the motion of the balls to 
the valve, loosely on the top of the rising and falling rod, leaving the latter 
perfectly free to accommodate itself to the varying position of the vessel, 
without disturbing its connection with the said rod, 

991. J. W. Nortinenam, Kennington-road, Surrey, “ Two-wheeled vehicles.” 
— Dated 2ist April, 1863. 

According to this invention the width of the body of the vehicle is 
extended, the springs disposed within the limits of the breadth, and beneath 
it, whereby a more commodious vehicle is obtained, By widening the body 
more room is also obtained for entering and alighting from the vehicle. 
As a further improvement to facilitate the enteriug aud alighting from the 
vehicle, the inventor makes the doors to occupy nearly the full width of the 
body, and, in order to render them easy of movement, as also to occupy a 
convenient space when open, he makes each half or part of the door in two 
or more pieces, hinged together, so that they may be folded or rolled, if 
necessary, the one piece ou the other, or be folded and disposed between the 
whee! and the body. The Fourth part of the improvements relates to 
the head, which instead of being a fixture, as usual, he makes separate from 
the body, and mounts it thereon on « pivot at each side, so that it rives and 
falls somewhat in the manner of a folding carriage head ; but in this case 
the head is rigid, similar to the head of an ordinary cab.—Not procecded 
with. 

1003. E. J. Jerrs, Brighton, and T. Turner, King’s-road, Chelsea, 
“Carriage ways.”—Dated 2ind April, 1863. 

This invention consists in supporting the granite pitchers forming the 
surface of the road on sleepers, which may be of wood, creosoted or other- 
wise, or of iron or wood combined, of any form, as may be thought most 
desirable, and of any suitable length, which sleepers may be laid longituci- 
nally or diagonally ; or there may be two layers of sleepers running at right 
angles to each other.—Not proceeded with. 

1007. J. W. Prorrirt, Park-road, Peckham, and W. L. DUNCAN, Caledonien- 
road, London, ** Apparatus for distributing sand or any other suitable 
substance or substances on the rails of railways and tramways.” — 
Dated 23rd April, 1863. 

This invention cannot be described without reference to the drawings. 
1009. R. Ricuarpson, Great George-strect, Westminster, “ Railway permanent 

wav."—Dated 23rd April, 1s638, 

This invention consists in new descriptions of railway sweepers, and anew 
method of fastening the rails on those sleepers. The sleepers are constructed 
of cast or wrought iron or wood, or of any or all of those materials, in com- 
bination with cheeks, jaws, or chairs, arranged in such manner that they 
receive keys placed on both sides of the rail alternately, or two or more on 
each side of the rails alternately, and by the assistance «f those cheehs, 
jaws, or chairs, on those sleepers, the rails are held firmly in place through- 
out the line, including the joints of the rails, by a system of alternate key- 
ing. The improvements also consist in new cast or wrought iron chairs or 
jaws to be attached to sleepers, of such form that the rails are secured by 
alternate keying, as before described. 








Ciass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

961. T. A. W. Cuarke, Leicester, “Shuttle driver."—Dated lth April, 
1863. 

This invention relates to a novel arrangement of parts for effecting the 
driving of shuttles, the object being to ensure the proper action of the 
shuttle. The driver is a sliding rod, provided with teeth or projections for 
takirg hold of the shuttles, and traversing them to and fro through the 
shed. These teeth are so situated on the rod that, while the one that en- 
gages with the shuttle for traversing it in one direction is operating, the 
other is out of action, and clear of the bearings in which the driver slides. 
They are brougtit alternately into position for working the shuttles by the 
rocking of the driver in its bearings, Fitted to the extremity of the driver 
is a rack, which gears into a pinion operated by a crank arrangement to be 
presently described, and, by this means, the to-and-fro mo ion is given to 
the driver, A pin, projecting from the driver, takes into the slot in a fixed 
plate, and, by descending an incline in that slot, transmits the axial motion 
to the driver.—Not proceeded with. 


$65. T. Ricumonp and T. Ricumonp, and D, Hanuine, Buraley, Lancashire, 
* Looms.” — Dated 17th April, 1363. : ; 
This invention consists ia a novel arrangement and combination (which 
cannot be here described in detail) of apparatus for regulating the tension 
and delivery of yarn from the warp beam during the process of weaving.— 
Not proceeded with. 


———_ 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


962. F. A. BE. G, pe Massas, Hoxton, * Improvements in smut machines, and 
in machines for cleansing and peeling grain and seeds,"—Dated Wih 
April, 1803. } 

In this improved machive a drum having a rough surface, and capable of 
rotary motion, is fitted within a slightly inclined tixed casing, having on its 
inner surface three sets of brushes of gra luated strength or hardness; the 
first or hardest set consists of wires surrounded by, or combined with, 
bristles, cach cluste of wires having a cluster er number of bristies round 
it; the vext or softer set is of French wi:isks, or other fibre; and the third, 
or s ftest set, is of cocoa-nut fibre, cr other fibre softer than the second set, 
Between the second and third set is a surface of wire gauze. The inventor 
mostly hus this arrangement of brushes of wire gauze on the lower p -rtion 
of the inner surface of the casing, wh le on the upper portion thereof is 
only aset of brushes of the first description (w.re and bristie), combined 
with or having next to it a wire ,auze surface,— Not proceeded with. 

971. J. B. Weneer, Newton Abbott, Devonshire, “ Apparatus for separating 
corn from the ears, and for combing straw.”—Lated Lith April, 1863, 

For the purposes of this invention @ platform is used, which is arranged 
to move on axes or pivots at its front edge. At the back edge it is provided 
with projecting spikes or teeth, the back ends or points of which come 
nearly to a beating drum or cylinder, On and around the circumference of 
this drum or cylinder are set rows of teeth or spikes, corresponding in 
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length with those on the platform. The spikes or teeth on the drum, as 
they rotate, pass between the teeth of the platform. The platform is 
arranged in two parts, so that one man may be causing the straw to be 
combed, and the grain to be removed from the ears of one bundle or quan- 
tity of straw, whilst another man is causing the other end of another bundle 
of straw to be combed so as to produce . The spikes or teeth on the 
drum or cylinder do not radiate from the centre, but incline downwards, 
The two parts of the platform are each arranged in such manner that its 
end or edge next the drum or cylinder may be raised and lowered by the 
foot of the workman. The bundle or quantity of the straw is placed on the 
platform with the ears towards the cylinder or drum, when the end of the 
platform next the drum or cylinder is at its highest position, and the work- 
man gradually allows the platform to descend, by which the grain will be 
removed from the ears, and that end of the bundle or quantity of straw will 
be combed out. The workman will then reverse the end of the bundle or 
quantity of straw, and move it on to an intermediate platform, from which 
the other workman will remove it into the position to have the butt end of 
the bundle or quantity similarly combed or treated. It will be evident that 
single machines may be used, and both ends of a bundle or quantity of 
straw be combed out at the same place. Rotatory motion is communicated 
to the drum or cylinder in any convenient manner by horse power or other- 
wise. The teeth or spikes of the drum are cl d of the bings by « 
revolving axis with teeth. The grain threshed or removed from the ears 
is received on to a riddle in the ordinary manner of threshing machines. 
1001. I. Grack, Bristol,“ Reaping and mowing machines."—Dated 22nd 
April, 1863, 
his invention consists, First, of a novel form and arrangement of appa- 
ratus for raking and delivering the cut corn (or grass) from the machinel, 
On one end of the shaft of the travelling wheels there is a bevel whee. 
which takes into a bevel pinion on a longitudinal shaft at one side of the 
sage ofthe machine. On this shaft there are three pulleys, connected 
y endless chains or belts with three corresponding pulleys on the opposite 
side of the platform. These endless chains, by means of suitable rings 
give motion to a cross piece, and cause it to traverse backward and forward 
from side to side of the machine. ‘his cross piece carries with it three (or 
more) rakes or teeth, which are held in a vertical position while raking off 
the corn, but in the return movement they lie horizontally under the plat- 
form. By the alternating motion of the teeth or rakes, the cut corn or 
grass is swept from the platform, and delivered in a sheaf at the side of the 
machine. At the delivery side of the platform there are teeth, to prevent 
the corn from being raked off until a sufficient quantity has been coliected 
to form a sheaf. These teeth are held in a vertical position bya catch, 
which is released by the action of the machine when a sufficient quantity 
of corn has been gathered. Secondly, in the use of a driving band for 
giving motion to the cutting knives.—Not proceeded with. 





CLass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, §c. 


1000. F, Durann, Paris, “ Moulding articles of china or other clay.”—Dated 
22nd April, 1863, 
This invention cannot be described without reference to the drawings. 


1011. W. Cuark, Chancery-lane, London, © Manufacture of tiles.”—A com- 
munication.—Dated 23rd April, 1863. 

This invention consists, First, of cylinders having circular grooves, and 
gearing one with the other, for cutting up and crushing the material to be 
used, Secondly, the apparatus is furnished with a pressing box and draw 
piate, which receives the material from the cylinders and draws it out, so 
as to form a cake or sheet, which is then hardened by pressure exerted by 
an eccentric receiving motion from a piston to which it is jointed, Thirdiy, 
the apparatus is furnished with a cast iron mould for receivig the sheet of 
clay, in order to form the tiles, This mould is placed in a press acting 
vertically, in which the sheet of clay receives an energetic pressure, which 
reduces it one-third of its thickness, and so causes it to take the exact form 
of the cast iron mould, ‘Tiles manufactured in this w ay are then trimmed 
round, and exposed for a few days only to the aur, in order to partially 
dry them, after which they are piuced in ovens to be baked, as in ordinary. 


Cuiass 6.—FIRE-ARMS.—None. 

CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

983, W. E. Newton, Chancery-lune, London, * Lamps."—A communication, 

—Dated 20th April, 1863. 
This invention cannot be described without reference to the drawings. 


Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Blea ching, Dyeing, Calico-I *rinting, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

967. R. C. Cuarnam, Walker, Northumberland, “ Treating the waste liquors 
Jrom bleaching powder still, in order to obtain hydrochloric acid and 
other products therefrom” — Dated lith April, 1863. 

The waste liquors above named, which usually contain about one-third of 
the hydrochloric acid used in the manufacture of bleaching powder, and in 
an ancombined form, are conducted into the furnace made ot brickwork, or 
other suitable material, with heat directly or indirectly applied, as in a 
blind furnace ; or the solutions aforesaid may be distilled in suitable retorts, 
In cither case the patentee passes the vapours or gases—which consist of 
hydrochloric acid and steam—through pipes which may be cooled by water, 
or by the air, or otherwise. Or he passes the gases or vapours through con- 
densers in the usual manver, as well known to manufacturers, and he obtains 
hydrochloric acid, which generally averages about 15 deg. Twaddle. The acid 
so obtained is also applied in the place of water for muriatic acid condensers, 
according to the plan recommended fcr the use of weak muriatic acids in a 
previous patent of the patentees dated 11th Seprember, 1863, and by this 
means he obtains commercial muriatic acid, suitable for the manufacture of 
bleaching powder, or for other purposes, Or he adds ground manganese to 
the solution in the furnaces or retorts above described, and after heating a 
suitable time he obtains chlorine, which may be applied in the manufacture 
of bleaching powder, The residue left in the furnace or retort consists of 
chlorides of manganese and iron, and may be variously applied. 





Ciass 9,—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 


824. E. T. Huanes, Chancery-lane, London, ‘* Composition for rendering 
cloth, paper, and similar articles, ransparent and waterproof.”—.A com- 
munication.—Dated 31st March, 1863. 

This composition is composed of one part by measure of linseed oil, one 
= _by measure of india-rubber cement, and six parts by measure of 

venzino. ‘This, for most purposes, constitutes probably the best mixture, 
but for a preparation of tracing cloth and tracing paper of close texture, it 
may be advisable to use an additional proportion of benzine to avid produc- 
ing aloss on the outside, and also to avoid filling the pores of the paper 
too full to retain the ink and colours which may be applied. 

826. A. B.D, Mauranp, Paris, “ A translucid cylindric apparatus for 
bringing the former weights and measures into those of the present decimal 
system.”— Dated 31st March, 1863, 

This invention cannot be described without reference to the drawings. 
$33. M. HENRY, Flet-street, London, “ Lubricating."—A communication.— 

Vated ist April, 1863. 

The patentee claims the employment or application of a cradle or frame 
on or over which are carried or suspended cotton wicks, or other capillary 
conductors, in such manner that such wicks er conductors shall convey 
lubricating material from the reservoir or part containing it to the journal 
or other appliance or surface to be lubricated as described. 

839. W. CLARK, Chancery-lane, London, “ Preventing fermentation in alco- 
hole and other liquids while drawing them rom their containing vessels.” 
—A communication,—Dated 1st April, 1863. 

According to this invention an apparatus is applied to the barrel or 
receiver communicating on the one hand with the receiver, and on the other 
with the external air. The apparatus contains a disoxygenating solution 
arranged in such manner that the atmospheric air cannot enter the barrel 
without | assing through the said solution, and giving up its oxygen thereto. 
In this manner, in place of the liquid drawn off at each time, there will be 
introduced an cquai volume of atmospheric air deprived of its oxygen, that 
is to say, an equal volume of azote, and although the azote may be in con- 
tact with a fermentable liquid, it wiil be incapable of fer tion when 
free from oxygen, as it is well known that oxygen gas is an essential 
clementof fermentation, The disoxygenating solutions the patentee ordinarily 
employs consist of sulphate of lime and sulphite of protoxide of iron either 
together or separately, and dissolved in water. 

S41, W. Mitcnen, Carlton-hill Bust, St. John's-wood, London, ** Process Jor 
coating iron.”—A communication.--Dated lst April, 1863. 

This invention relates to a novel mode of coating articles of iron with 
protecting or lustrous metals, such as copper, gold, silver, nickel, zine, tin, 
antimony, and bismuth, and their alloys, In depositing a layer of copper 











or a metallic alloy upon the surface of iron, the iron should be the best 
charcoal bloom, sound and free from blister, and of uniform temper. For 
making bronze iron for spikes, bars, braces, bands, or other appliances for 
shipbuilding, the iron should be good, common, sound iron. In preparing 
the iron for being rolled into sheets, care must be taken to obtain a surface 
free from indentation, caused by scales of oxide being forced into the plates 
of iron in the process of rolling. The oxide scale should be removed in 
time, so as to obtain a smooth surface similar to what is uired for 
receiving a coat of tin. For more particular work the iron should be rolled 
both ways to produce a cross fibre. ‘he size of the plates when bronzed 
should always correspond to the size required when finishing, keeping in 
view the increase in Jength by rolling. For all other purposes the iron 
to receive the coat of metal should be prepared in the form and size re- 
quired for use, 

843. E. B. WiLson, Parliament-street, Westminster, ‘* Manufacture of iron 

and steel and other metals.”— Dated lst April, 1863. 

This invention consists in blowing into the cupola or melting furnace 
hydrogen gas, or a mixture of hydrogen gas with carbonic oxide gas, 
obtained in any convenient manner, in conjunction with atmospheric air. 
The method adopted for the generation of the hydrogen and carbonic oxide 
gases is to direct a blast uf atmospheric air, in conjunction with superheated 
steam, through a separate cupola or furnace containing fuel in a state of 
incandescence. From this cupola or furnace the gases so obtained, mixed 
with a certain amount of Air so as to produce either a perfect or an imper- 
fect combustion of the gases as desired, pass into the cupola or melting 
furnace, which is charged with the metal or ores to be reduced. The com- 
bined blast may be continued until the metal is refined.—Not proceeded with. 
844. R. Gavin, Edinburgh, ‘‘ Preservation of perishable liquids during the 

withdrawal or consumption thereof.” —Dated lst April, 1363. 

In the case of a cask or barrel being the holding receptacle of the liquid, 
the interior of such cask or barrel is made, according to the present inven- 
tion, perfectly cylindrical, This cylinder is fitted with an accurately but 





loosely fitting disc, float, or diaphragm of wood or other material. When 
the cask is full of liquid the disc or diaphragm floats or rests upon the sur- 
face of the contained liquid, immediately beneath the cask-head, and as the 
liquid is gradually withdrawn in the ordinary manner the disc sinks with 
the descending Jevel of the liquid. In this way the liquid is kept entirely, 
or nearly, free from contact with the external atmosphere, as the cask is 
virtually kept always full of liquid. — Not proceeded with. 
846. J. W. Law and J. IN@us, Glasgow, ‘* Making moulds or castings.” — 
Dated 2nd Apri, 1863. 
This invention cannot be described without reference to the drawings. 
849. J. CASSELL, La Belle Sauvage-yard, London, “ Stills f or the distillation 
of petroleum and other heavy oils.”—Dated 4th April, 1863. 
This invention cannot be described without reference to the drawings. | 


850, J.J. Poren, St. Quentin, France, ‘* Furnaces and sireplaces.”— Dated 
2nd April, 1863. 

This invention is applicable to fireplaces of all kinds, whether for furnaces, 
domestic stoves, or others. The invention consists in constructing fire- 
places and furnaces with no outlet for the products of combustion except 
through apertures made at an angle of forty-tive degrees, more or less, in a 
bridge or wall at the back of the fireplace. The gases evolved from the 
coal or other fuel used, mixed with atmospheric air, pass through or over 
the incandescent fuel, then through the apertures in the bridge. The gases 
pass through these apertures in a state of flame, and are used for heating 
purposes at the back of the bridge. 

858. J. SILVESTER, Westlromwich, ‘‘ Attaching guards to pressure gauges.” — 
Dated 4th April, 1563. 

This invention consists in making the guard in one piece with the rim, 
by which the glass plate is held in its piace in front of the aiai plate, the 
rim and guard being made in one piece either by casting or stamping. Or 
the rim and guard may be made in separate pieces, and joined together by 
soldering, screwing, rivetting, or otherwise. Or the guard may be made 
separate from the rim, but of such a size that it will fall into or enter the 
said rim. In this case two pins or screws are inserted in a radial direction 
in the rim, and opposite each other, and a notch is made in the edge of the 
guard. By inserting the edge of the guard under one f the said pins or 
screws, and causing the notched part of the edge to pass the other pin or 
screw, the guard may be brought underneath the said pins or sciews. By 
now turning the guard until the notch in its edge is not opposite either of 
the pivs or screws, the guard is securely fixed in ,its place. By this last 


| described improvement the guard may be readily removed for the cleaning 


of the glass. Or the guard may be piaced on the front of the rim and 

secured thereto by screws,—Not proceeded with. 

862. A. V. NEwToN, Chancery-lane, London, “ Pressure gauge.” —A communi 
cation,—Dated 4th April, 1863. 

This invention applies, mainly, to the construction of gauges for gauging 
steam or water under high pressures. In carrying out the invention a disc 
or plate of iron, or other suitable metal, is provided,jhaving a recess or 
chamber for mercury on its under side, and pierced with a central opening 
for the passage of the mercury in its upward or downward movement, | 
Fitted into a central recess of the disc is a cylinder of india-rubber, which 
forms a bearing for a glass tube. Secured to the metal disc, and covering 
the same, is a cap having a shoulder for supporting a metal tube which sur- 
rounds the glass tube. A slot is made through the whole length of the metal 
tube in order to show the height of the mercury in the glass tube, the same 
being indicated by agraduated scale. A metal cap having a central opening 
is screwed to the metal tube, and serves to hold the glass tube in its place. 
A lateral hole is made in the metal disc for the insertion of mercury into 
the chamber below it. This hole, when the chamber is filled, is closed by a 
screw. A cylindrical cup is clamped to the underside of the metal disc, and 
a diaphragm of india-rubber is placed between it and the disc. A metallic 
plunger plays loosely in the upper and, lower section of the cup. The area of 
the upper portion of the plunger, being much greater than that of the lower 
portion, allows of the mercury column being shortened. The downward 
movement of the plunger is limited by a shoulder in the cup. Attached to 
the underside of the cup is a coupling for admitting steam or water to act 
on the plunger, Between the cup and pling is a diaphragm of india- 
rubber, forming a light joint, and on the upper surface of which rests the 
bottom of the plunger. The steam or water admitted to the gauge presses 
forcibly upon the lower part of the plunger, thereby forcing the mercury 
upwards in the glass tube in proportion to the pressure apphed. As many 
times as the area of the lower end of the plunger is less than the area of the 
upper end of the plunger, so many times less will be the pressure per square 
inch upon the area of the upper portion of the plunger than upon the lower 
portion of the same plunger, thereby rendering practicable the employment 
of short columns of mereury for the measurement of high pressures without | 
any other opposing medium.— Not proceeded with. | 
864. F. C. BAKEWRLL, Hampstead, “‘ Wicks for lamps."—A coumunication, | 

—Dated bth April, 1863. 

The patentee claims, First, the construction of a hollow tubular lamp wick 
having an internally napped surface to increase the capillary action, sub- 
stantially as described, Secondly, making a hollow wick ter lamps of a folded 
strip of muslin, or other textile fabric, by uniting the edges together with a 
paste or cement insoluble in the oil or other fluid to be consumed. Thirdly, 
making hollow or tubular lamp wicks of muslin, linen, or other suit- 
able material, with or without a nap on the inner surface, with a filling of 
cotton wool, bibulous paper, paper pulp, or other substance possessing the 
requisite degree of capillarity, as described, 

867. W. E. Gepaer, MW ellington-street, Strand, London, ** Aerial machines.” 
—A communication.— Dated 6th April, 1803. 

According to this invention the car acts as ballast, and holds the balloon 
in an almost horizontal position, It contains a steam boiler, water, coal, | 
and the apparatus required fur the aerial voyage. A rope ladder furnishes 
the means of ascending to the fore part of the balloon, and at the same | 
time holds the fore part of the car suspended to the fore part of the balloon. | 

| 





From the fore part of the car a capstan or windlass may be turned on, 
which enrols the lower part of this ladder, shortening or lengthening it so 
as to make the car weigh down the balloon more or less to the front or 
rear, accordingly as it 1s desired to ascend or descend. In front of the 
balloon is a smail case serving to maintain the bearing. The rear or stern 
part of the car is suspended o the ste:n of the balloon by a pipe of alu- 
minium, which conducts the steam to a machine fixed to the same piece as 
the bearing at the stern of the balloon. The piston of this machine com- 
muricates directly with a connecting rod fixed to a shaft which traverses 
the balioon in its entire length. This machine acts on the counecting rod 
and causes the shaft and the entire balloon toturn. Another rope ladder 
leads from the car to a case near the machine, and another capstan or lever 
holding the two ends of the rudder cords at the stern of the car permits 
oblique divergence to the right or left. The body of the balioon is of ovoid 
form , the smaller end passes first, and the larger end having greater ascen- 
sional power supports the bearing fixed to the machine, the rudder, and 
the oblique sails, These sails should present a surface of at least twice the 
thickness of the balloon, so that in turning they will press upon twice as 
much air as will oppose the end of the balloon. These sails, however 
numerous, may be all closed simultaneously by pulling a rope from the car 
during the progress of the b«lloou, and on puiling another rope the catch 
which holds the sails closed falls, and they open of themselves under the 
pressure of the wind, The object of this arrangement is to change the 
speed without interfering with the steam, as the balloon itself ac.s as a 
fiyer, and it is desirable not to interfere with its regular march. Presumimng 
tnat these sails when fully opened describe a course of twenty yards, it 
will follow that every stroke of the balance beam will drive the entire aerial 
apparatus twenty yards forward. ‘he balloon may also be constracted 
entirely in the shape of a screw with the above arrangement.—Not pro- 
ceeded with. 
868. M. Henry, Fieet-street, London, ‘* Probes, catheters, &c."—A communi- 
cution.— Dated 6th April, 1863. 

According to this invention it is proposed to facture probes, 

catheters, and similar instruments of yulcanised caoutchouc, instead of the 
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materials way ploy lso, ding to this i tion, probes, 
catheters, and like instruments may be constructed in such manner that 
they may penetrate to the part required without the aid of a mandril, or 
other rigid instrument, and yet be sufficiently flexible to pass suitably 
through the person. For this purpose the instrument may be made suffi- 
ciently flexible in the body, but terminate in a stiffer and tapering or more 
slender end at the entering extremity. An improved catheter or instrument 
may be constructed of a piece of vulcanised tchouc, or like subst " 
made tubular, or with a passage in it, such piece being of considerable 
thickness of material, or with thick sides comparatively to the bore of the 
passage, and terminating at the end to be introduced into the person in a 
solid portion, which may be tapered conical or thinner towards the extremity. 
According to this invention the outer end or mouth of catheters or similar 
instruments may be of a conical or bell-mouth form, and fitted witha 
vulcanised caoutchouc or other elastic stopper, attached to the instrument 
by a cord or like connection to keep it from being lost. The instrument 
may be prevented from entering too far into the person by attaching to it a 
sheath or stall, which is fitted on the penis or other part, and kept there by 
lacing or otherwise.—Not proceeded with. 

875. J. Macintyre, Burslem, Staffordshire, ‘‘ Manufacture of knobs and 

other articles in china and earthenware.”—Dated 7th April, 1863. 

This invention consists in giving an oval form to such knobs or other 
articles by turning, after they have been formed by throwing or otherwise, 
and for the purpose of turning such articles the patentee employs a lathe 
provided with a chuck capable of producing ovals of various proportions, 
and of readily changing from such chuck to the circular chuck when pro- 
ducing circular stems or other parts to such description of knobs or other 
articles. Andin order that the articles produced may be of uniform size 
and shape, he prefers to employ tools the cutting edges of which are suit- 
ably formed to produce the shapes desired, such tools being supported by 
guides and working up to a stop, as heretofore practised when turning 
certain descriptions of circular articles. The invention also consists in pro- 
ducing balls, handles, grips, hat pins, and other similar articles suitable for 
door furniture and other like uses, of a reeded, fluted, or other ornamental 
fourm by turning. For this purpose he employs a template of the form 
desired, mounted upon one end of the spindle of the lathe head. This 
spindle, at the end upon which the template is mounted, is supported by an 
arm capable of movement upon an axis of motion, and the template is borne 
up to a pulley or follower fixed to the framing of the lathe by a spring or 
other suitable means ; the template can be thrown out of action when it is 
desired to employ the lathe for producing ordinary circular work. 


877. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘‘ Polishing precious and 
other hard stones."—A communication.—Dated 7th April, 1868. 

This invention consists, essentially, in polishing the above-named sub- 
stances without the intervention of polishing powders or substances of any 
kind between the wheel and the stone under treatment. The polishing 
wheel is composed of fine grit stone, and the dust produced is removed from 
the stone by aventilator or brush, slightly wetted, being occasionally applied 





' to the wheel for the purpose of preventing it from overheating. — .Vut pro- 


ceeded with. 

879. R. A. BRooman, Fleet-street, London, “ Reproducing or obtaining fac- 
similes of the veins, pores, knots, and jigures of wood upon paper and 
other surfaces.”— A communicution.—Dated 7th April, 1863. 

This invention consists in covering a smooth plank or piece of wood with 
a coating of paint, which is made to penetrate the pores and veins thereof ; 
in the removing with a scraper or otherwise all the paint remaining upon 
the smooth surface of the wood, leaving only such of the paint as has peue- 
trated the pores and veins ; in coating a very thin plate of copper or other 
metal on both sides with a thin layer of wax ; and in applying this metal 
plate upon the wood prepared as before described. The metal plate is 
pressed strongly upon the wood by a roller or otherwise, and the paint is 
thus forced from the pores or veins of the wood, and adheres to the wax 
upon the metal plate. ‘he plate is then removed from the wood, and all 
the parts of the wax to which the paint has adhered are carefully scratched 
off with a sbarp-pointed instrument, so as to expose the metal beneath 
those parts. The plate is next plunged into a bath containing nitric acid or 
aquafortis; the acid enters all the parts from which the wax has been 
removed, and bites through them. All the pores and veins of the wood are 
thus reproduced by the spaces bitten out of the metallic plate. The plate 
is washed with water to cleanse it, and the wax is removed by a bath of 
essence of turpentine or other spirit. The metal plate thus prepared 
serves for the reproduction of the veins, pores, knots, and figures of wood 
upon avy surface, whether previously prepared by oil, paint, or otherwise. 
For instance, the plate is applied upon a surface painted with a ground 
colour, and a brush charged with paint of the colour of natural veins and 
knots is passed over the plate; the paint passes through the spaces or 
openings in the plate and adheres to the surface beneath such spaces or 
openings only, avd thus an exact copy of the veins, pores, knots, and: 
figures of the wood is obtained. 

883. W. Simpson, Liverpool, “ Insulating the magnetic needle or needles in 
compasses.”"—Dated 8th April, 1863. 

This invention relates to ail magnetic needles used in mariner’s, azimuth, 
and other compasses, and has for its object the insulation of such magnetic 
needles that they will practically be insensible to or uninfluenced by local 
attraction. Magnetised needles of the ordinary shape, or of a shape similar 
thereto, are each enclosed wholly or partially, but preferably with the ends 
and also the edges of the centre pieces open, in an insulating material, say 
of gutta-percha, india-rubber, or any of their compounds, and such mag- 
netised needles so coated are each cm or enclosed in a soft iron or other 
metallic box of the same form as the Coated or insulated surface of the 
needles. The cards are attached to the outer casings in the same way as 
they are now attached to the needles, and the action is exactly the same for 
the centre blocks and points carrying the whole as at present are used.— 
Not proceeded with. 

884. J. MOSHEIMER, Dolgelly, ‘‘ Crushing, grinding, and dressing metallic 
ores, &c.”—Dated 8th April, 1863, : 

This invention relates, First, to the crushing of auriferous, argentiferous, 
or other metallic ores ; and Secondly, to the separation of the valuable por- 
tion from the inferiur portions thereof. The improvements consist, First, 
in the employment and use of a heavy metallic crushing weight, hammer, 
or stamp, which is attached to @ vertical shaft, upon which adjustable 
tappets are secured, and which are acted upon by lifting cams in such a 
mauner as to litt the hammer and allow it to fall by its own weight, the 
angle of the cam effecting the partial revolution of the hammer or stamp at 
each stroke, so as constantly to present a different surface to the ore, 
which is supplied beneath the hammer upon a die or foundation, the whole 
being enclosed in a casing or mortar; the crushed ore issues therefrom by 
means of a screwed aperture with a wood partition on the opposite side, so 
as to keep away the pressure of water against the screen, which is provided 
with an outiet at the bottom to regulate the height of the water in the 
mortars. When crushing wet ore, a space is left in this mortar lined with 


| copper, and amalgamated with mercury, so as to retain any gold or 


precious metal that may come in contact therewith. A Secondjpart of the: 
invention relates to an arrangement of apparatus for separating the finely. 
crushed particles from the rougher cr coarser portions, and consists in the: 


| use of a chamber divided into compartments, each having a stream of water” 


passing through it. The pulverised ore is admitted tothe part of the 


| chamber above the partitions, and at right angles to the course of the weter 


stream, so that the heavy portion of the ore falls into the first compartmeut, 
the lighter and finer into the second, and so on, where they subside to the 
bottom, whence they may be removed by means ofa pipe and tap. A third 
part of the invention relates to the further separation or dressing of the ore, 
and consists in a number of tropper or delivery boards, one supplying the 


| table with the pulverised ore, and others supplying water thereto. The 


table is suspended at an angle, and caused to reciprocate laterally by means 
of an eccentric, or cams and rod, so that the ore is evenly spread over the 
surface at the upper edge of the table, but by the reciprocating motion the 
valuable portion accumulates at one side of the table, the middle quality 
nearer the centre, and the inferior portion at the other side, the discharge 
thereof being continuous. Another arrangement of apparatus for the purpose 
consists of a revolving table divided by radiating ridges, and sloping to the 
centre, and furnished with a series of inclined planes or *‘ hopper boards ” 
gradually converging to the ceutre of the table, each alternate hopper beng 
for ore, and the other for water, the entire surface of the table also being 
supplied witha continuous stream of water by means of a perforated pipe 
around the periphery of the table. The crushed ore is washed aud 
dressed by the water, and is again separated by the action of 
the water, the inferior quality being washed at once down the 
centre of the receiving tabie, beneath the upper or washing table, 
and passing away by itself. The valuable portion remains on the 
upper table, and 1s removed by the continuous stream which washes it 
through the delivery pipe communicating with a reservoir, where it remains 
to subside. 

839. W. H. MitcueLt, Hampstead-road, London, ** Construction of baro- 

meters.” —Dated 9th Apri, 1863. ’ 

This inventiou cannot be described without reference to the drawings. 
891. A. KINDER, Cannon-street, London, ‘‘ Coating or covering lead or alloys 

of lead with tin or alloys of tin.”—Dated 8th April, 1563. — 

This invention relates to certain modes of coating or covering lead, or 
alloys of lead, with tin or alloys of tin, on one or both sides, whereby the 
two metals or alloys may be perfectly united, forming one solid ingot, 
which is to be subsequently reduced to the desired thickne-s by the ordi- 
hary processes of rolling or beating, or of rolling and beating. According 
to one method the patentee first casts a plate of Jead, or alioy of lead, in 
any convenient mould, and, as soon as the metal or alloy is set, he removes 
it from the mould, and places it in a second mould upon a fiat table. This 
second mould is made with movable or adjustable sides, so as to be capable 
of contracting to any desired size. The sides are also adjustable in height 
above the surface of the table, in order that they may project more or less 
above the surface of the lead plate contained between them. He then -_ 
upon the lead, while is stil ina heated state, a sufficient amount 0 
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molten tin or alloy of tin to completely cover the lead, the thickness of 
this covering being regulated by the height of the sides of the contractible 
mould above the lead. The surface of the tin is levelled and smoothed off 
while ina heated state by passing a metal or felt roller or sleeker over 
its surface; the roller running along the top of the two slides 
of the mould, any superfluous metal is thereby removed. When set, 
the compound meta] plate is removed, and is ready for the process of la- 
mination. 


892. H. B. Fox, Liverpool, ‘‘ Dish covers.”— Dated 9th April, 1863. 

These improved covers are constructed of any number of scales or pieces, 
formed, by preference (when for round dishes), from sections of a hollow 
semi-sphere, connected together at the poiuts by a joint in such a way that 
the scales or plates of the cover will fold into or over each other. An oval 
dish cover can be formed from scales or pieces, which are portions of a 
semi-oval or compressed semi-sphere. The shape of the scales or pieces 
from which the covers both for round and oval dishes are formed may be of 
other shapes than those partaking of the arch, and the covers may be con- 
structed of other forms than round or oval, and they may be made to open 
from the centre, folding down on each side of the dish ; and oblong covers 
may be formed to open either longitudinally or transversely, as desired.— 
Not proceeded with, 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 
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In the iron-trade of South Staffordshire the flow of orders for finished 
iron is steady, and even rapid. The confident tone indulged in 
usually at this period of the quarter, characterised the conversations 
on trade matters by sellers on Wednesday in Wolverhampton, and 
on Thursday in Birmingham. It is asserted that prices—especially 
of pig iron—must go up; and it cannot be said that the evidence is 
opposed to the arguments, for one hematite-iron firm (the Kirkless 
Hall Company) put up their prices on Wednesday 2s, Gd.a ton, and 
so soon as the demand is heavy at that rise they will put on another 
half-crown. A very great consumption at the foundries in Lan- 
cashire and Yorkshire has tended toinduce thisaction. The makers 
of this district are now firmer, and offers that would have been taken 
two days since will not now be accepted. One firm who have orders 
for hoops, which will last till March, have sent out circulars 
announcing a rise on hoops of 5s. above the list rates. 

The unusual demand for coal continues, and when this fact is 
taken in connection with the resolute persistence of the collier in 
observing his Saint Monday, and in even encroaching upon the 
workiug hours of the succeeding day, the difficulties both of vendors 
and consumers may be imagined. Ironstone meets with a ready 
sale at unaltered prices. On Wednesday some colliery proprietors 
in South Staffordshire advanced prices 6d. a ton, because, they say, 
colliers’ wages have risen to a height that must be met by this step. 

It is evident that in every dangerous occupation too much caution 
cannot be used. That the occupation of the miner is one of the 
most dangerous, if, indeed, it does not excel all others in its danger, 
is generally admitted; and if, with such a fact before them, masters 
and men do not unite to meet the fearful risks which are the neces- 
sities of their calling, then the natural result must be seen by all. 
It might well be thought that, whenever the pit proprietor is careful 
to provide every appliance necessary for the safe working of his 
mine, the collier would do his best to show his appreciation of such 
care by gladly taking advantage of the provisions made for his 
benefit. ‘This, however, is not the case. With a recklessness as 
irrational as it is culpable, the miner acts to himself the part of an 
enemy, and risks his life where risk is unnecesary. The truth of 
this remark received a marked illustration in one part of the evi- 
dence disclosed at an inquest held near Wednesbury on Saturda 
last. On the previous Thursday night a young collier, named Hill, 
had, with others, been ascending the shaft of a pit in the Jervoise 
Colliery of Messrs. Hayes and Lewis, and on nearing the surface 
had fallen from the skip. During the inquiry one of his companions 
said that, neither in ascending nor descending, did any of the men 
wear safety chains round their bodies, and he thought that many of 
them wouid object to the practiee as unnecessary. In this remark, 
or rather fact, is revealed one of the great secrets in connection with 
mine accidents. The practice would be thought unnecessary ; and 
so, to save himself a moment’s trouble, and to keep out an innova- 
tion, the collier will travel upwards through the dark, narrow tube, 
trusting wholly to his own doubtful grasp, and utterly unmiadful 
of the duty he owes as well to himself as to all those interested in 
his safety. The Government Inspector was present, and in recom- 
mending the adoption of the safety chain, remarked that its use 
would have saved the lives of several men who had met their death 
by falling from skips within a brief period in his district. The jury, 
in returning their verdict, endorsed the Inspector's recommendation. 

The inquest upon the bodies of the two men killed by the recent 
explosion at the Hately Colliery, Westbromwich, has been opened, 
and adjourned. When it is again resumed the causes which led to 
the accident will be thoroughly sifted. 

A few days since an explosion of fire-damp took place a!, the 
Swirgle Hill pit of Messrs. Sparrow, near Heathcote-road, Longton, 
by which seven of the men were more or less injured, and a horse 
burnt. There were about twenty of the hands in the works at the 
time of the explosion, which, itis said, is likely to have been caused 
by a naked candle. 

Yesterday evening week two miners, named Price and Hughes, 
entered a skip preparatory to descending the Blue Button Pit of 
the Chillington Colliery, at Ladymoor, near Bilston. The skip was 
drawn up, in order that the wagon might be taken away; and the 
engineer, instead of stopping the engine at the usual point, con- 
tinued to draw. Hughes leaped from the skip, and, falling among 
some rubbish, escaped with a bruise. Price was drawn over the 
pulley, and was so much injured that he has since died. The banks- 
man, seeing the engineer’s neglect, did not, fortunately, withdraw 
the wagon, or Price must have gone down the pit. 

A curious point was decided by the Stipendiary Magistrate at the 
Wolverhampton police-court a fewdays since. A bricklayer named 
Calloway was charged with paying wages to his labourer in 
a public-house. The wages had beeu earned by work performed 
upon the surface of a colliery; hence the attempt to bring the case 
within the meaning of Mines Inspection Act, which prohibits the 
payment in a public-house of wages due to any person connected 
with the working of a colliery. The magistrate with some hesita- 
tion thought that the peculiar nature of labour took the case without 
the pale of the Act, and dismissed the charge. 

The briskness in the general manufacturing trades of the Midlands 
continues, and is only just beginning to be slightly checked by the 
advanced rate of discounts. ‘I'he order sheets of the travellers now 
on their journeys are better filled than has been the case for a long 
time past; and with few exceptions the present demand is proving 
sufficient to keep the manufactories in constant motion. A copious 
arrival of orders from Spain, India, and several of the foreign markets 
serves to keep the edge-tool makers of Birmingham tolerably busy; 
the platers are well employed; tubes are fast leaving the works 
activity is the leading feature at the brass foundries ; the roll of the 
rolling mill is unceasing ; gas fittings are in tolerable demand; and 
the lamp and chandelier makers have little cause for complaint. 





Military ornaments are also in good inquiry; and the fancy trades 
are improving. Outworkers generally are earning full wages. The 
depression in the gun trade continues. 

n Wolverhampton the tin-plate workers are not idle. The 
hollow-ware founders are in constant work, and the tube makers do 
not complain. The current of orders for japan goods is steady ; and 
locks, especially the commoner kinds of cabinet fine-plate locks, are 
leaving the factories rapidly. In the lock trade of Willenhall little 
change can be reported. 

The japanners of Bilston, though acknowledging an improve- 
ment, still complain of the depressing influence of the American 
struggle. 

The gun-lock makers of Darlaston and Wednesbury do not share 
in the general activity. To the manufacturers of railway fittings 
a contrary remark applies ; and idleness in the coach-spring, nut, and 
screw branches, is unnecessary. The ironfoundersof West Bromwich 
are at work upon a good supply of orders for miscellaneous goods, 
and the saddlers’ ironmongers of Walsall are steadily employed. At 
the same place malleable iron castings are in active request, and the 
electro-platers are experiencing a good trade. 

A union has been started by the nailers of Lower Gornal. 
Upwaras of 160 members joined it at its formation. 

Numerous complaints of the depressed state of the ribbon trade 
are again heard in Coventry. A very large number of weavers are 
now without work, and, unless some change take place, the coming 
winter will be a hard one for many of their families. The North 
Warwickshire Worsted and Woollen Spinning and Weaving Com- 
pany are uow in a position to open a new teld of labour to the 
Coventry operatives. The first delivery of looms was made on 
Friday last, and in less than three months the whole space for 200 
looms, now at the disposal of the company, will be filled. It is 
hoped that some looms will be going by the first of next month, 

Ve are glad to notice that at the Birmingham police court, on 
Tuesday last, Messrs. Vaughan Brothers, edge-tool makers, were 
fined 20s. and costs, for having negligently used their breeze oven 
and engine furnace so as not to consume the smoke arising from 
them; and that George Moore, wire-drawer, was fined, 10s., for 
having negligently used his engine furnace. 

An accident which should suggest caution to railway authorities, 
occurred at Wednesbury, on Saturday last. An old man, a milkman, 
was passing with his horse and cart beneath a bridge on the line of 
the London and North Western Railway Company, when one of 
the girders gave way and fell, carrying with it one of the iron para- 
pet walls. ‘Three ‘tons of metal crushed upon and killed the man 
and his horse, and it was only by a providence that two children 
who were also in the cart were saved from serious injury. 

An extraordinary case was disposed of by the Sedgiey magistrates 
on Tuesday last. A lad named John Lowe, a catcher at the rolling 
mills of Messrs. Jones and Murcott, was shown, on thes ame morn- 
ing, and for no conceivable reason, to have deliberately laid hold of 
a large bar of iron and to have thrust it between the spokes of the 
chief wheel of the machinery whilst it was in full motion. Fortu- 
nately the bar fell out and slipped into the hole in which the wheel, 
to the depth of half its diameter, revolved. Otherwise, the damage 
to property and, probably to life and limb, would have been most 
serious. ‘The lad was sent to prison for three months. 

We understand that although the scheme is not abandoned, yet 
that no effort will be made this year to obtain the sanction of Parlia- 
ment for the making of the proposed new railway from Coventry to 
Southam, there to join the Great Western. On Friday last it was 
resolved to apply to the next session of Parliament for an Act to con- 
struct a line from the Dudley station through Oldbury and into the 
Stourbridge and Smethwick Railway, now in course of cons:ruction 
near the laiter place. It is proposed to take the line from out of the 
present West Midland and South Staffordshire stations at Dudley, 
and to follow a course near to Marsh’s burnt-tree works, Holcroft’s 
Dudley Port Works, Hickman’s, Budd and Co.'s, Porter aud Sons’, 
and Whit«head and Haines’s Works, at Tividale ; Messrs. D. and G. 
Round’s, New Tividale furnaces; the Brades Steel Works of William 
Hunt and Sons; Captain Bennitt’s Oldbury Furnaces, the works 
belonging to Messrs. Perry and Co., the Britannia Works, and 
Messrs. Chance’s extensive Chemical Works, the town of Oldbury, 
and numerous extensive brick-yards, collieries, and Rowley rag 
quarries, all along its route, to or near Smethwick, The importance 
of such a direct means of communication with Birmingham will be 
evident. 

According to the new scale of prices adopted by the Birmingham 
Gas Company, consumers of under 25,000 cubic feet per quarter will 
pay 3s. 4d. per 1,000; in excess of that quantity and under 100,000 
feet, 3s.; and upon a consumption of 100,000ft. and upwards, 
2s. 8d. It is also stated that the purity of gas to be supplied will be 
more perfect than heretofore. 

Some interesting intelligence relative to this district has been 
communicated to Mr. Smiles, by Mr. Dickinson, of Coalbrookdale ; 
Mr. William Reynolds, of Cold-di; Mr. William G. Norris, of 
Coalbrookdale ; and by Mr. Anstice, of Madeley Wood; and that 
author has published them in his Industrial Biography—“ Iron- 
workers and ‘l’oolmakers "— which has just appeared. ‘The informa- 
tion referred to relates chiefly to the foundation and the progress of 
the famous Coalbrookdale Works. Abraham Darby, the first of a 
succession of iron manufacturers who bore the same name, was the 
son of a farmer residing at Wrensnest, near Dudley. He served an 
apprenticeship to a maker of malt mills near Birmingham, after 
which he married, and removed, in 1700, to Bristol, to begin business 
on his own account. He was a Quaker, and, joined by three partners 
of the same persuasion, he commenced business at Baptist Mills, near 
thatcity, andafterwards added brassand iron founding to mill making. 
He tried in vain to manufacture the cast iron pots which at that time 
were so much in vogue as cooking utensils among the workiug 
classes. Like other English founders who have preceded him he 
made his first moulds of clay; but they cracked and burst. Pro- 
ceeding in the year 1706 to Holland, whence our chief supply was 
then obtained, he learnt that the only sure method of casting 
“ Hilton ware,” as such castings were called, was in moulds of fine 
dry sand. ‘his was the whole secret. Leturning to Bristol, 
accompanied by some skilled Dutch workmen, Darby began the 
new manufacture, and succeeded to his satisfaction. ‘The work 
was, for some time, carried on with so much secresy that, during ther 
time of casting, the keyhole of the workshop door was plugged. In 
1708 he obtained a fourteen years’ patent. The principle of the 
invention, as set forth in the patent, was casting in sand only, 
without loam or clay. Armed with this patent Darby desired 
to carry on the manufacture of iron bellied pots at the Baptist 
Mills on an extensive scale; but his partners hesitated to embark 
more capital in the enterprise, and Darby left them. In 1709 he 
removed to Coalbrookdale, and took the lease of a little furnace 
which had existed at the place for more than a century, for 
records exist of a “ smethe,” or “smeth-house,” at Coalbroukdale 
in the time of the Tudors. Darby kept a “Blast Furnace Me- 
moranduim Book,” which now exists, and Mr. Smiles has gathered from 
it that the make of iron of theCoalbrvokdale Foundry in 1713 varied 
from five to ten tons a week. ‘The principal articles cast were pots, 
kettles, and other “ hollow-ware,” direct from the smelting furnace. 
The rest of the charge was run into pigs. By and by, other 
castings were turned out. They were a few grates, smoothing irons, 
door-frames, weights, baking plates, cart-bushes (whatever these 
might be), iron pestles and mortars, and, occasioually, a tailor’s 
goose. The trade gradually increased until we find as many as 150 
pots and kettles cast in a week. When wood became scarce the 
best coal of the Dale, where that mineral was found in abundance, 
was selected by Darby, and coked, and it supplied a better com- 
bustible for the ore found in the same measure than even charcoal. 
Darby’s most favourite charge for his furnaces was five baskets of 
coke, two of brays, and one of peat; next followed the ore, and 
then the limestone. By degrees the use of charcoal was given up, 
till we find it entirely discontinued. ‘he castings of Coalbrook- 
dale gradually acquired a reputation, and the trade of Abraham 
Darley continued to increase until the date of his death, 
which occurred at Madeley Court, in 1717. His sons were 
too young to carry on the business, and several portions of the ; 





works had to be sold at a sacrifice. But when the sons had grown 
to manhood, they, too, entered upon the business of ironfounding, 
and Abraham Darby’s son and grandson, both of the same name, 
largely extended the operations of the firm until Coalbrookdaie, or, 
as it was popularly called, “Bedlam,” became, as it is now, 
one of the most important branches of the iron trade. Doubt- 
less the popular name given above fully expressed the views 
which the sober-minded people who at the time were re- 
ferred to in the local toast of “all friends round the Wrekin,” 
entertained of Darby’s business projects. Mr. Serivenor, in his 
“History of the Iron Trade,” says, “pit coal was first used by 
Abraham Darby, in his furnace at Coalbrookdale, in 1713,” but Mr. 
Smiles finds no confirmation of this statement in the records of the 
company. He thinks that Darby may have used raw coal, as was 
done in the Forest of Dean at the same time in the process of calcin- 
ing the ore; but it would appear from Darby’s own “ Memoranda” 
that coke only was used in the process of smelting. From other 
circumstances Mr. Smiles inferred that pit coal was not used for 
smelting until a considerably later period. The merit of its intro- 
duction a..d its successful use for that purpose is due, the author 
asserts, to Mr. Richard Ford, who had marriedadaughterof Abraham 
Darby, and managed the Coalbrookdale Works in 1747. In a paper 
by the Rev. Mr. Mason, Woodwardian Professor at Cambridge, 
given in the “ Philosophical Transactions” for that year, 
the first account of its successful employment is stated as 
follows:—“ Several attempts have been made to run iron ore 
with pit coal. He (Mr. Mason) thinks it has not succeeded 
anywhere, as we have had no account of its being practised. But 
Mr. Ford, of Coalbrookdale, in Shropshire, from iron ore andcoal, both 
got in the same dale, makes iron brittle or toug has he pleases, there 
being cannon thus cast so soft as to bear turning like wrought,iron.” 
Most probably, however, it was not, Mr. Smiles conceives, until the 
time of Richard Reynolds, who succeeded Abraham Darby the 
second in the management of the works in 1757, that pit coal came 
into large and regular use in the blast furnaces as well as the 
fineries of Coalbrookdale. Richard Reynolds was born in Bristol in 
1735. His parents, like the Darbys, were Quakers ; and he—although 
at one time his inclinations led him to desire a military—ultimately 
fell into the sober and steady rut of the Society, served an appren- 
ticeship in his native city, went to Coalbrookdale on a business 
mission, became acquainted with the Darby family, and married 
Hannah, the daughter of Abraham the second. To him was in- 
trusted the management and conducting of the iron and coal works 
at Ketley and Horsehay, where he resided for six years, removing 
to Coalbrookdale in 1763 to take charge of the works there on the 
death of his father-in-law. By this time the firm had established 
foundries in London, Bristol, and Liverpool, and agencies in New- 
castle and Truro for the disposal of steam engines aud other 
machinery of iron used in the deep mines of those districts. Watt 
had not yet perfected his steam engine, but there was a considerable 
demand for pumping engines of Newcomen’s construction, many of 
which were made at the Coalbrookdale Works. It was while 
Reynolds had had charge of the Coalbrookdale Works, that a further 
important improvement was made in the manufacture of iron by 
pit coal. Up to this time the conversion of pig iron into malleable 
iron had been effected by means of charcoal alone in the finery, 
somewhat after the method now adopted by the smith w 
fashion the bar iron of tie present day to the manifold uses 
to which he is able to apply it. T'wo of the foremen, named 
Cranage, suggested to Mr, Reynolds that this might be done with 
coal in a reverberatory furnace, in which the iron should not be 
mixed with the coal, but be heated solely by the flame. Mr. 
Reynolds greatly doubted the feasibility of the project, but gave 
them leave toexperiment. He thought it impossible to effect the 
conversion with coal, “ because,” said he, in a letter to Mr. Thomas 
Golduey, of Bristol, dated Coalbrookdale, 25th April, 1766, “I, in 
common with all others, conceived that the vegetable salts in the 
charcoal, being an alkali, acted as an absorbent to the sulphur of the 
iron, which occasions the red short quality of the iron, aud pit coal 
abounding with sulphur would increase it.” But this letter 
conveyed the information that the Cranages had, out of old boshes, 
made the toughest iron he (Reynolds) had ever seen. He looked 
upon the discovery as one of the most important that had ever been 
made, and he instructed Mr, Goldney to take out a patent for it 
immediately. His instructions were carried out, and a patent was 
secured in the name of the brothers Crapage, dated 17th June, 1766, 
and Reynolds’ description of the process adopted in the specification, 
By this method of puddling, the manufacturer was thenceforward 
enabled to produce iron, in increased quantity, ata large reduction 
in price; aud, “ though the invention of the Cranages was greatly 
improved upon,” remarks Mr. Smiles, “ by Onions, and subsequently 
by Cort, there can be no doubt as to the originality and the import- 
ance of their invention.” Mr. Taylor (Metal Works, Paris 
Exhibiton, 1855) states that he was informed by the son of Richard 
Reynolds that the wrought iron made at Coalbrookdale, by the 
Cranage process, “ was very good, quite tough, and broke witha 
long, bright, fibrous fracture; that made by Cort, afterwards, was 
quite different.” At this point Mr. Smiles has a foot note, in which 
he says: “We are informed by Mr. Reynolds, of Coed-du, a 
grandson of Richard Reynolds, that on further trials many difficulties 
arose. ‘The bottoms of the furnaces were destroyed by the heat, 
and the quality of the iron varied, Still, by a letter dated May, 1767, 
it appears there had been sold iron, made in the new way, to the 
value of £247 14s. 6d.” 

The great difficulty in the rapid destruction of the bottoms of the 
furnaces remained unremoved. Mr. Smiles does not appear to know, 
till the late Mr. Joseph Hall, the virtual founder of the Bloomfield 
Ironworks, ‘Tipton, in this district, invented the Low universally 
practised “ boiling” principle, or be would have placed Hall’s name 
after that of Cort. Mr, Hall's services to the irou trade have yet to 
be fairly recorded. The Cranages’ discovery was immediately im- 
proved upon by Hall’s pig boiling principle and its attendant 
turnace, neither of which did he patent, nor did he accept the offer 
of the late Mr. James Foster, of Stourton Castle, and receive from 
that distinguished member of the trade an independency for 
the advantages which Mr. Foster rightly conceived had been 
reaped from the trade from Mr. Hall’s inventions, including his 
cinder, which, although he patented it, yet he never sought for 
royalty from those who used it. Mr, Hall published, in a letter to 
the Burmingham Journal, of September 27th, 1556, the circumstances 
attending the discovery of pig-boiling, in an article entitled “ Lron 
Scrap, or the Issue of wn Old Shoe-heel.” After the publication of 
Mr. W. Fairbairn’s article on “ lron Manufacture” in the eighth 
edition of the “ Encyclopmdia Britannica,” Mr. Hall, on the 
13th of December, 1806, called Mr. Fairbairn’s attention to that 
article; and Mr. airbairn in his reply, dated * Manchester, Decem- 
ber 17, 1856,” says, “ Dear Sir,—1 have read your history of the 
* Old Shoe Heel,’ and can only assure you, that on the eveut of that 
document having been in my possession previous to writing the 
article for the ‘ Encyclopedia Iritannica,’ | should not have hesi- 
tated to have done your experimental researches full justice. As it 
is, I am now only able to express my regret that the article in ques- 
tion was written without that kuowiedge, and in all my attempts to 
arrive at correct data 1 was unsuccessful in finding any printed 
account of the early discovery and invention of the boiling system, 
In a future edition, should | live as long, this may be rectitied; but 
for the present it must go to the world with all its imperfections on 
its head.—1 am, dear Sir, yours, &c., W. Fairbairn.—(“* To Joseph 
Hall, Esq.”) We do not, however, find that Dr. Fairbairn has men- 
tioned Mr. Hall’s name in connection with the boiling or any other 
process even in his work “Tron : its History, Properties, aud )’rocess 
of Mauufacture,” which it is well-known was intended to supply 
some of the omissions incidental to the very rapid preparation of thw 
article in the Cyclopedia. 

Among the important improvements introduced by Mr. lieynolds, 
while managing the Coalbrookdale Works, was the adoption by him 
for the first time of iron instead of wooden rails in the tramroads 
along which coal and iron were conveyed from one part of the works 
to another, as well as to the landing places along the river Severn. 
Thus was the era of iron railroads fairly initiated at Coalbrookdale, 
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and the example of Mr. Reynolds was shortly after followed on all 
the tramroads throughout the country. 

The famous first iron bridge was projected, Mr. Smiles says, by 
Abraham Darby the third. The want of a bridge in the place of 
the old ferry on the Severn, by which the communication was kept 
between the thriving iron, brick, and pottery works established in 
the parishes of Madeley and Broseley, was greatly felt. A plan of 
one had been prepared during the lifetime of Abraham Darby the 
second; and one of the first things that his son took up when he 
became a man was the scheme which his father’s death had sus- 
pended. Himself the lord of the manor of Madeley he had to obtain 
the concurrence of the owner of the property on the Broseley side of 
the river. This he got readily; an act was obtained and a 
or started cemprising the neighbouring land propri- 
etors, but 
says, in another foot note, that, in his description of the 
first iron bridge in his “ Lives of the Engineers,” vol. ii., 
he has “it appears attributed rather more credit to Mr. Wilkinson 
than he is entitled to. Mr. Darby was the most active promoter 
of the scheme, and had the principal share in the design. Wilkin- 
son, nevertheless, was a man of great energy and originality, 
Besides being the builder of the first iron ship, he was the first to 
invent for James Watt a machine that would bore a tolerably true 
cylinder, He afterwards established ironworks in France, and 
Arthur Young says that ‘until that well-known English manufac- 
turer arrived, the French kuew nothing of the art of casting cannon 
solid, and then boring them,’ Yet England had borrowed her first 
cannon maker from France, in the person of Peter Bauden. 
Wilkinson is also said to have invented a kind of hot-blast, in 
respect of which various witnesses gave evidence on the trial 
of Neilson’s patent in 1839, but the invention doves not ap- 
pear to have been perfected by him.” From a Cvalbrook- 
dale correspondent who wrote in May, 1862, Mr. Smiles 
learns ‘at the present time the bridge is undergoing repair; and 
special examination having been made, there is no appearance 
either that the abutments have moved or that the ribs have been 
broken in the centre, or are out of their right line. There has, it is 
true, been a strain on the land arches, and on the roadway plates, 
which, however, the main arch has been able effectually to resist.” 

Richard Reynolds finaily left Coalbrookdale for Bristol in 1804, 
where he spent the remainder of his life in works of charity and 


Ironworks to his sous William aud Joseph, the former of whom was 
the first to employ (in 1788) inclined planes consisting of parallel 
railways, to connect and work canals of difficult levels—an inven- 
tion which Fulton acknowledged belonged not to himself, but 
to Reynolds; and ‘Telford as gracefully acknowledged the 
valuable assistance he received from Mr. Reynolds in planning 
the iron aqueduct by means of which the Hilesmere Canal was 
carried over the Pont Cysylltau, and in executing the necessary 
castings for the purpose at the Ketley Foundry. 
NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

(From our own Correspondent.) 
Liverroo.: Mersey Docks and Harbour Board: Agitation against 
the Board of Trade Marine Courts of Inquiry: A New Hospital for 
Birkenhead—Srare ov Vrave: Sheffield, St. Helen's, §ic.: The 
Rivers Dee and Stour~-Nowrnenn Matrers: Proposed Dock at 
blyth; Hopeful Trade Revivals: Iron Shipbuilding at the Hartle- 
pools: A New Time-Gun for the Tyne: The Royal Agricul- 
tural Society's Approaching Meeting, §c.—Svate or tue Manvu- 
FACTURING Disrricrs: Prospects of the Cotton Supply—Scorrisu 
Marrens: Glasgow and New Zealand Progress: Clyde Shipbuilding : 
Glusgow Water Works: The North British Railway Company's 
Furnaces near Portotvello—W aterworks ror Wispecu. 
Av the last sitting of the Mersey Docks and Harbour Board, it 
was agreed to allow to Mr. William Inman, at the rate of 2s. 6d. 
yer square yard per annum, the temporary occupation of a berth in 
Feskisson Dock, and the use of the quay free, on account of the 
frequeut interruption and want of shedding. It was also resolved 
that the secretary write to Messrs. Libby, that in consequence of 
extreme pressure for accommodation they could not be allowed the 
last berth on the south side of the Huskisson Branch Dock. A letter 
was read from Mr. Henry (irayson, honorary secretary of the Ship- 
builders’ Association, urging the necessity for the completion of the 
Birkenhead graving docks with as little delay as possible. The 
communication was referred to the Works Committee. ‘The chair- 
man remarked that the engineer hoped in the course of two months 
to have the large graving dock on the Birkenhead estate ready for 
use. The engineer said the graving docks were in a very forward 
condition, ard the works were being pushed forward with all pos- 
sible despatch, The machinery was in a very forward condition— 
ready for trial—and his instructions were to the executive that the 
works were to be proceeded with as quickly as possible, and, if 
necessary, they were to work night and day. A warm fecling has 
been manifested in Liverpool against the constitution of the present 
courts of inquiry into the causes of wrecks and casualties to British 
merchant ships. At a meeting held last week on the subject, Cap- 
tain Judkins, whowas received with loud cheers, said he appeared as 
the senior commander of the Cunard service, having navigated in 
regular succession, from its earliest existence, almost every mail 
steamer in its great fleet, from the day when the Britannia, of 1,200 
tons (a very leviathan in 1840) inaugurated its career, until now, 
when his flag was flying on the Scotia, of 4,000 tons. He need not 
expatiate on the numerous voyages he had made in that extended 
experience, but, consequent on that experience, he would unbesitat- 
i gly aflirm that until an entire change in the conductof the so-called 
courts of inquiry was brought about, the reputation of captains, 
earned by long servitude, unwearied toil, and anxiety, may sud- 
denly, and without cause, be destroyed, their means of existence 
taken from them, and this at the fiat of men whom every nautical 
authority holds to be incompetent to pronounce upon their conduct. 
Or Saturday, a new hospital for Birkenhead, built at the cost of 
Mr. J. Laird, M.?’. for the borough, was inaugurated by that gentle- 
man. ‘The hospital is a fine structure, and is built of brick and 
Stourton stone, no cement being used. The structure is placed in a 
situation overlooking the public park of 18) acres,which n ust always 
be kept open, a wide street intervening, and is bounded ov each side 
by open avenues. As much has been said by the best authorities, in- 
cluding Miss Florence Nightingale, against the use in the construc- 
tion of hospitals of absorbent materials for walls, ceilings, and 
floors, the walls and ceilings of the new building are covered with 
Parian cement, which forms a polished and completely non-absorbent 
surface. The floors of all the wards and of the operating room, 
the corridors, water closets, bathrooms, and lobbies are laid with 
polished oak, in order to render them as non-absorbent as possible. 
The stairs are of stone. It was announced during the proceedings 
that Mr, ‘I’. Brassey, contractor, had forwarded a cheque for £500, 
to pay for the land upon which the hospital had been built. 

Trade is represcuted to be in a tolerably satisfactory position at 
Sheflield, ‘The manufacture of iron in the town, forthe use of the 
steel manufacturers, is much increasing, and in other respects the 
demand for iron is brisk. ‘The steel trade continues brisk in all its 
brauches, with the exception of that forcrinolines. ‘The edge tool trade 
is for the present in a satisfactory condition. At St. Helen’s the iron 
trade is active, and the foundries and engineering establishments 
are fairly supplied with orders. ‘he St. Helen's Gas Company are 
extending their works, and putting up another large gasometer, on 
account of the growth of the town. The formation of a railway is 
—— to connect the present terminus of the Lancashire and 

‘Yorkshire Railway at Chatburn with the Midland Railway at Settle, 
the distance between these two points being a little more than four- 
teen miles. The proposed railway will be carried along the vale 
of the Ribble, pear Sawley Abbey, Bolton Hall, and Gisborne, by 
Paythorne, Halton West, Wigglesworth, and Rathmell, and throug 

he picturesque scenery of Craven. he formation of this railway 
will connect the district through which it passes with the Lancashire 
coal-fields, and cannot fail to prove mutually advantageous. 





Darby was the principal subscriber. Mr. Smiles | 


The Harwich town council has resolved to apply for powers next 
session, to carry out a scheme for reclaiming land on the river Stour, 
and to construct a navigable cut or channel, and a bridge, pier, and 
other works. Another application will be for power to incorporate 
a company to which may be transferred the whole or part of the 
undertaking of the “‘company of proprietors for recoverin 
preserving the navigation of the river Dee. 

From the North we learn that notice has been given of an intended 
application to Parliament for powers to construct a dock at Blyth. A 
change for the better has taken place in the mining and manufac- 
turing district round Shotly Bridge. The ironworks formerly 
owned by Messrs. J. B. Richardson and Co. are now carried on by a 
company, composed of the chief creditors of the late firm; business 
under the new management has greatly increased, and cunsiderable 
additions are being made to the works, which are now understood 
to be remunerative. Two of the Bradley blast furnaces are likely to 
be soon started by Messrs. Palmer Brothers, and the tin mills at 





two furnaces, which have been long out of blast, have recently been 
blown in, and workmen have been repairing the machinery con- 
nected with them. Iron shipbuilding is more brisk than ever at the 
Hartlepools. There are 13 vessels in course of construction, two of 


Black Hill are being largely increased in extent. * At Crook Hall, 


which will shortly be launched, one from the new yard of Messrs. 
Denton, Gray, and Co., and the other from Messrs. Pile, Spence, and 
Co. A new gun, a loan from the Government to the River 'yne 
Commissioners, was fired on Saturday for the first time; and on this 
occasion the electric current came from the Observatory at Green- 
wich. ‘The steam ferry Punch, which runs between Jarrow and 
Redlington Quay, has been purchased by the Tyne General Ferry 
Company, of Messrs. Palmer and Co. The arrangements for the 
approaching meeting of the Royal Agricultural Society, at New- 
castle, are progressing satisfactorily. In the course of last week the 
members of the trial and show ground committee met. Mr. W. 
Torr, one of the Council of the Royal Society, and, in company with 
Sir M. W. Ridley, Bart.,! M.P., the mayor, sheriff, and Messrs. 
Halliday and Rowell, of the herbage committee, proceeded to the 
‘Town Moor, when the ground for the forthcoming show was duly 
inspected and set out. ‘I'he area appropriated for the show is nearly 


| 40 acres. ‘I'wo entrances to the show ground were fixed upon, in 


accordance with the resolution of the London council, viz., one on 


| the North Itoad and close to the Bull Park, and the other nearly 





mercy. Before retiring he had given up his share in the Ketley | opposite North Terrace, at the back of Claremont-place. After 


inspecting the drainage, a portion of the committee accompanied the 
mayor to his residence, Coxlodge Hall, where they partook of 
luncheon, ‘They then proceeded to East Benton, where the trials of 
steam ploughs and other strong land implements are intended to 
take place. The other trials of implements for light lands will be 
held on Mr. Winship’s farm, at the Moor Edge; while a portion of 
the ground within the race course will probably be reserved for 
exhibiting the process of steam cultivation during the show week, 
Mr. Torr expressed himself satisfied with the progress made in the 
arrangements by the local executive committee. 

The tide of distress, which happily has been so long on the ebb, 
in the manufacturing districts, is unfortunately again rising. In the 
week endiug Nov. 7th, Mr. Farnall reported an increase of 212 in the 
27 manufacturing unions, coming under his official notice, and in 

the week ending Nov. 14th, a further increase of 413 had to be 
recorded. ‘The aggregate number relieved, however, still shows a 
large decrease, as compared with the corresponding period of 1862 ; 
having been 128,581 against 248,964. There is little prospect of the 
large amount of distress still prevailing experiencing an immediate 
diminution, except through the operation of the Public Works Act. 
From preparations which are being made at Blackburn, Ashton, Bury, 
and the other places, there is reason to believe that public works on a 
large scale will soon be progressing in those towns. Applications 
have been made for loans under the Public Works Act, to the extent 
of £1,400,000 ; but the amount actually granted by the commission- 
ers is at present only £500,000; and this sum will not be paid all at 
once, but in instaiments. Statements received by the Cotton 
Supply Association continue to indicate that a more hopeful future 
is in store. A letter from the British Vice Consulate, Latakia, North 
Syria, states that, owing to the impulse given to the growth of 
cotton, a much larger area will be placed under cultivation next 
year, and that there is a good opportunity for the introduction of an 
improved staple. The former efforts failed in consequence of the 
late arrival of the American seed that was sent. It is still impossible 
for a European to obtain land on a good title from the Government, 
aud the law which prohibits toreigners from possessing landed 
property is a great impediment to the extended and improved 
cultivation of cotton. A letter from the honorary agents of the 
Association at Madras, advises the despatch of two parcels of 
indigenous (Ooppum) and exotic (Bourbon) cotton, grown by 
Messrs. Fisher and Co., Salem, for which they obtained the Governor 
General's prizes for this year, of 2,0U0 rupees, and 1,000 rupees 
respectively. The proceedings of the Madras government on the 
subject have been forwarded, and particulars of the cultivation are 
supplied. The Bourbon sample is an excellent specimen of this 
description of cotton, and has a beautiful silky appearance. Its 
value was about 22d. per pound in the Liverpool market in June 
last. The yield was a little more than 60lb. of clean cotton per 
acre. ‘The Ooppum cotton is of superior quality, and was worth in 
Liverpool, at the above date, 18d. per pound. The yield of clean 
cotton is a little over 41lb. per acre, the Secretary of State for 
India in Council, forwarding reports on the cultivation of Peruvian 
cotton in the Salem, Cuddapah, S. Arcot, and Kistna districts, and 
of Egyptian cotton in Madura, together with samples of cotton 
grown from Peruvian and Egyptian seed in the Madras Presidency, 
These reports furnish interesung details of the experiments which 
have been made with Peruvian seed, and the results appear to be in 
most cases eminently successful. A judicious system of irrigation 
has been advantageously employed, and, indeed, seems to be 
essentially necessary during the hot season, though, as the plant is 
said to be perennial, it may possibly not require irrigation in suc- 
ceeding years when it has acquired more strength, and become 
more deeply rooted in the soil. It is supposed to take three years 
to come into full bearing, when it becomes a bushy tree. Further 
experiments are in progress, the results of which will be commu- 
nicated, Some of the samples excited general admiration. The 
cotton is fine and silky, and fully equal to any grown in Peru. 
Further supplies of seed are required, as the cultivation seems likely 
to extend. 

Turning to Scotland, we may note that the Mary Francis despatched 
to Southland by Messrs. Poiter, Wilson, and Co., of Glasgow, carries 
out with her a shipment of some significance. The advancement of 
the system of agriculture has been especially marked in the province 
of Southland, where already the steam plough is used in turning up 
the soil, and, asa result of well-directed enterprise, the land is yielding 
remunerative crops to the colonists. With a view tothe further com- 
mercial development of the country, a line of railway is being 
formed from Bluff Harbour to Invercargil, a distance of about twenty 
miles, and it is proposed to extend the line from Invercargil toa 
point some forty or tifty miles inland through the plains, and in the 
direction of the gold-fields. A number of railway carriages have 
been sent out from London, and the Mary Francis carries 2Uu tons of 
railway iron. Since the despatch of the Cheviot in 1859, the first of 
Messrs. Potter, Wilson, and Co.'s line which carried out a nucleus 
of agricultural emigrants, consisting of fifty persons, the tide of 
emigration to Otago and Soutbland has steadily increased, until it 
has now reached the number of 5,000 per annum, or a mouthly 
average of 400 emigrants. During this period a proportionat 
increase has taken place in the numbers of the population, Otago 
and Southland having advanced from a total of less than 6,000 souls 
to a population upwards of 50,000 in number; Danedin from 1,400 or 
15.0 toabout 15,000; and Invercargil, from the sparse number of 
less than 100, toa community of between 4,000 and 5,000 people. 
The construction of the railway from Bluff Harbour is not the only 
evidence of a growing energy in seeking to promote the interests of 
commerce in the colony. Two quays or jetties are being formed, one 
at Invercargil, and the other at the Bluff, the cost of which will 

' amount to about £40,000. Bluff Harbour is the best in the colony of 


, New Zealand, having a depth of water sufficient to receive the 
| largest ocean steamers. In respect to shipbuilding matters, we may 
| note that Messrs. Thomson, of Govan, have received orders from 
| Messrs. Burns and Macl ver toconstruct threescrew steamers of great 
| size—one for the Atlantic mail service, and two for the Mediter- 
ranean fleet. Mr. T. B. Seath has launched a handsome screw 
steamer, of 150 tons. She was named “Protector” by Miss 
Robina Murray. She is to be fitted up with engines on Mr. 
Seath’s patent by Messrs. A. Campbell and Son, engineers. On 
Saturday afternoon, Messrs. Charles Connell and Co. launched 
from their shipbuilding yard at Overnewton a beautiful iron 
sailing ship, of 600 tons register. She was named the 
“Lochlevea Castle” by Mrs. M‘Pherson, and is owned by 
the Glasgow and Asiatic Shipping Company, this being the second 
vessel built by Messrs. Connell and Co. for that line. Messrs. 
L. Hill and Co., of Port Glasgow, have launched an iron clipper 
ship of graceful proportions. She was named the South Easterd, and 
is a vessel of 302 tons register ; length, 135ft., by 25ft. breadth of 
beam ; 14ft. depth of hold. She was built for the firm of Messrs. 
James Jamieson and Co., of Glasgow, and is to load at Bowling for 
New York, under the command of Captain Welsh. ‘The Glasgow 
Water commission have agreed, in accordance with Mr. Bateman’s 
recommendation, to raise additional cast iron troughs on the Blair- 
bulachan, and Kelty sections of the aqueduct. (Loch Katrine 
works). As it is considered expedient to proceed with the works, 
(which will involve an outlay of £4,000) early next spring, the 
engineer, Mr. Gale, has been instructed to make the necessary pre- 
parations tor commencing operations in March. A smart looking 
paddle steamer, built by Messrs. A. Stephen and Son, Kelvinhaugh, 
is now fitting out to run the American blockade. Her bows are 
being strengthened, and the front part of her deck roofed, to enable 
her the better to brave the waves in crossing the Atlantic. The 
tine saloon steamer Iona is now being divested of her beautiful 
saloons, and otherwise made ready, bv Messrs. G. and J. ‘Lhomson, 
her builders, for the same perilous trade, having been sold for nearly 
£20,000 a short time ago. The river passenger accommodation, 
however, will not thereby suffer in any degree next summer ; for by 
that time the Messrs. Thomson will have completed another lona, 
with all the improvements suggested by the working last season of 
the boat just sold. That firm are at present very busy, for besides 
three paddle vessels of about the same size as the Iona, which, it is 
rumoured, are also for running the blockade, they have in hand a 
saloon steamer, sister to the Iona, which is to goto Buenos Ayres, and 
ply in the passenger trade of the River Plate. It is said that parties 
interested in running the American blockade are in terms for the 
purchase of another steamer belonging to the Clyde, and, with the 
view of testing her speed, she went down the river on Saturday. 
The Court of Session has been vecup ied with another phase of the 
case ‘Cooper and Wood v. the North British Railway Company.” 
The object of this litigation was to put down the North British Rail- 
way furnaces for converting or hardening iron rails, near Portobello, 
and to find the company liable in damages forthe injury they had 
done to Baileytield House and garden, the pursuers’ property. The 
cause was tried by a jury before Lord Barcaple on the 12th, 13th, and 
15th June, 1863, when a verdict for £290 damages was returned 
against the defenders. An exception was taken at the trial to Lord 
Barcaple’s direction to the jury that they were entitled to find for 
the pursuer if they were satistied that dust and gaseous discharges, 
as well as smoke, were thrown off by the defenders’ furnaces, although 
they might be of opinion that the injury was caused by the smoke 
aloue. Mr. A. R. Clark, in support of a bill of exceptions, main- 
tained that the pursuers were bound to prove their issue, which said 
that the injury was caused by “smoke, dust, and gaseous dis- 
charges,” and that it was not sutlicient to prove that the injury was 
caused by one of these three things, there being no alternative in the 
issue. ‘fhe court disallowed the exception, but granted a rule to 
show cause why the verdict should not be set aside as contrary to 
evidence. 

An etiort is being made to establish waterworks at Wisbech, at an 
estimated cost of £20,000. Marham Springs—which, it is said, 
would meet the wants of a town ten times the size of Wisbech— 
will be the source of supply, if the scheme is carried out in its pre- 
sent form. 


METAL MARKET. 
Tur Metal Market has resumed its healthy position, and a good business 
doing. : 
Baue—A strong market, with an upward tendency. A large business has 
been done at £6 15s. per ton for ordinary rails, at which rate there are 
buyers to some extent. : 
Scorcn Pig Iron.—An excited market : 64s. 6d. cash has been paid, and 
65s. 6d. 3 mo, open. 
Mixed Nos. Warrants, Buyers at 64s. Od. ; Scllers 64s. 3d. 
No. 1. G.M.B. ‘ 63s, Od. pm 63s. 6d. 
62s. 6d. 63s. Od. 


3. . ° ” 

Gartsherrie, 66s. ; Coltness, 663. ;’ Calder, 65s. ; Glengarnock, 63s. 6d. 

CoprEr.—In steady requast, at £105; Sheet aud Sheathing, ‘Tile and Cake, 
£98 per ton. i 

TiN,—A dull market, with a downward tendency, Block is quoted at 
£112; Bar. £113 ; Banca, £114 ; Straits, £115 per ton. 4 

Tin PLATES. —On good demand, at 23s. 6d. ; Ooke, Uharcoal, 27s, per box. 

L¥aD maintains its price. English, £20 10s. ; Spanish, £19 15s. per 
ton. 

DPELTER is quoted at £18 to £18 5s. per ton. 

65, Ulu Broad-street, London, 20th Nov., 1863. 


SCOTCH IRON MARKET REPORT. 
8. 


No. 1 Gartsherrie .. .. 65 0 f.0.b Glasgow. 





Moats AnD Co. 





» 1 Coltmess .. « « 65 0 do. 
» 1. Calder .. o .. 65 0 do. 
ae a G.M.B. .. o 6 0 do. 
a Di. ve a BS do. 
M. Nos. Do. .« « o @ 9 do. 
WARRANTS. s. d, 


7 Cash prompt .. .. 64 9 perton. 
3-5th No, 1 and { 1 a ~~ * 0 do. 
2-oth +, 3 ++ 12 mos. 5, nn aees 
G.M.B. (3 » ” co oo 6 C6 do. 

MANUPACTURED IRON. 

Bars,Govan .. .. «- + £810 : less 4 per cent. 


» Common oe 00 ee S$ 5 ” 
Drumpeller, Common .. .. 810 0 “ 
Do. Best 910 0 » 


Cramond Scrap Bars delivered 
m London .. .. .. «+ 1110 0 less 2§ per cent. 
Plates and Sheets . > «0 BOD e ” 


ae is of a to at ae ee ee 
on a ae a ae, 
Chairs .. os oe ef oe 45 0 


Glasgow, 25th November, 1863. 
A very extensive business has been done in our market since this day 
week, aud prices have advanced to 64s. 94. cash, and 65s. 6d., 3 mo. open. 
There is astrong sendency upwards still, and_ prices will likely be carried 
higher. Mauufactured —_ is very area Exports last week were 9,409 
rainst 9,615 tons in the same week last year. 
iciiacat Suaw, THomson, and Moorz, Metal Brokers. 
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PRICES CURRENT OF TIMBER. 
1862. 1863. | 

Perload— #4 & £ & £ 4 
Peak. cccceccccccesdlS O13 © & 5 
Quebec, red pine .. 3 410 | Canada, Ist 
yellow pine.. 3 040 2nd 
St.Johu,N.B,yel..0 0 0 9 5 0 § 10 | Archangel, yello 
Quebec, oak, white.. 516 610 510 6 lu’ St. Petersbg. 
.3 310 Finland... 
0 0 vu © | Memel 
F) 








t. 
jo... 11 012 0} 1 013 0 
w 13 01810) 13 01310 
os ae 












Men oe J 

elm 310 © Gotheuburg,yel... 10 011 @; 10 0 il - 
Dantsic, oak 310 61 white 9 * 910) 9 O Ye 
"fir. 210 310 Gefle,yellow...... 201011 0) Ww O11 
Memel, fir . 30 5 Soderhawn .....- gavlv lo) gly iv 10 


Riga... j 35 30 5 Chrisuania, per ¢ : 
Swedish sencsecsee ae Oh, 22 3 12h, vy 3 bry b m1 053 0, 2 os 0 
Masts,Queb.rd.pine 5 0 6 0 5 0 

y.pine5 0 6 0 6 O 


v in, .... yello 
0 || Deck plank. nist 9 34 1 4) 014 1yé 


SACAAwMEUES 





ri.pinev 0 060 0 0 0 | per 401, din... 
Lathwood, Dantafm 510 610 510 6 10 | Staves, per s:.ndard M. 4 | J 75 0 
St.Peters8 0 S10 8 0 lu || Quebec, pipe...... 70 0 760) 70 0 ie 
Deals, per C., 12.t. by 3 br Yin. i punch:on 18 0 200, 18 0 2 
Quebec, wht spruce 15 10 18 10 15 10 19 10) Baltic, crown 150 0 160 0/150 0 160 0 


tJohn, wht.spruce 14 01510 141016 10|| pipe...-.--- 





_ Nov. 27, 1868. 











Printing. — Estimates for Printing 
any Deseription of Work forwarded by TAYLOR and GREENING, 

of Graystoke-place, Fetter-lane, London, Printers of ‘THE ENGINEER 3 
(C924) 


7 RS ‘ a il ie: 
T° Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship. and at Moderate Prices, 








Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 
he London Drawing Association, 


‘i 
for supplying Engineering, Mechanical, Architectural, and Sous 
Drawing Designs, Maps, Plans, Travings, Xc. &e. Enclose stamp for Pros- 
eS. FREDERIC YOUNG, Sianager. 
7, Duke-street, Adelphi, L London. (E376) _ 


G . and J. Brown and Co., Rother- 
Be HAM ITRONWORKS, ROTHERHAM, Manufacturer of PATENT 

SOLID IKON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 

CARRIAGE, and WAGON TYRES. (C923) 


J ohn Fowler, Jun., 28, Cornhill, 


LON DON, E.C. 
Full particulars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 











Ss _ (B12) 


_ Catalogues, containing prices parr t 
Martin, Iron and Brass Founder, 


J,? @ 4, Vine- neh, York-road, Lambeth.—Every description of Castings 
executed with despatch, Lathes, Fiy and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Siocks, &c., Brass Bearmys, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F104) 


ra 2 : A eee +, 
jj enjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 


monials, sent post tree. 





drake Lathes; Seli-acting Planing, Slotting, Shaping, Drilling, and 
de rewing Machines in Stock. Del ivery immediate (E176 





\mith’s Traction Engines, mounted 


on Springs, are the Simplest and roth stin the World. Sizes, from 





3 to 5@ horse-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thrapston. (E1062) 

y) 
Messrs. R. J. and KE. Coupe, 


Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 


Con@ensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines . from 10 to 
66-H.P., constantly in stock. (E1504) 





« 
(Sharles Fallows, Manufacturer of 
SPONGE CLOTHS, uscd by her Majesty’s Government and the 
Principal Engineers in the K nedom ; also by Railway and Steam Packet 
Companies. Lamp Cotton and Engine Waste Maker. Rete» Works, 
41, Temple-street, London-road, Manchester. E1840) 


ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 

4 — and founders’ work.—JAS. HAYWOOD, jun., Phenix —— 
erby 45) 


[Punn's Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY PLANT of ev ery description. —WIN DSOR BRIDGE 
IRONW ORKS, near Manchester. (F105) 


Haswell’ s Patent Hydraulic Forging 
PRESS.—THE KitRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or ast 
D1769) 

















TO RAILWAY COMPANIES AND ENGINEERS, 


The Cheapest and Most Durable 


AXLE-BRASSES known, nade by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe- lan: Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pum »s, Cocka, &e. ; Patent Anti-Friction 
Metal, , Gun ¥ Metal, l, Brass Castings, A'uminium. Bronze, &c, (F128) 


NOTICE.—N«! i REMOVED 

H Suffell, of 132, Long Acre, London, 

W.C., hen of ened ‘Lransit Theodolites, Levels with 
permanent adjustments, Needle-socket I’rawing Instruments, Adjusting 
Dividers, Metallic Edze Rules, Measures of all Nations, &c., respectfully 
requests Engiseers, Contractors, Surveyoi : and the profe: ssion in general, 
who have for many years favoured him, to forward all Orders and Acc ‘ounts 
to the above address. N.B.—C. SUFFELL was the o niy Exhibitor of the 
ab: rve- pove-mentioned Instruments (see Juror’s Re ort, 186%). (F113) 
Fro oundation Stone to Fix Machinery. 

—Sound hard STONE, in blocks of larg 

given sizes, delivered in railway trucks at Cot: i:sm Station, at 9d. per 


cube foot. Cost of carriage to any locality sup, lied on application. — 
Apply to RANDELL and SAUNDERS, Corsham, Wilts. (f 861) 

















dimensions, prepared to 


FRoscoe’ s Self- Acting Luli icators for |” 


STEAM ENGINES.— Testimonials and Prices Pi st-free.—Apply to | 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam 1 revious to its pass- | 
ing through the valves into the cylinders. _(E! 1 7) 





rinding and other Machi. ery for 


corn mills, ue factories, &c. ; hydraulic presses, ro] '+,edge stones, 
&c., for oil mills ; malt mills, for brewe ries; corn and seed ¢1 t«: hing mills; 
horizontal steam engines, from 4 to 20-horse power ; porta t € eng’nes, 
from 2 to 10-horse power ; circular saw benches, rack and fixe . .&e. ‘ke.— 
Made by E. R. and F. TURNER, Engineers, Milwrights, ani Founders, 
Ipswich. ( 1833) 


[.xhibition Medal, , 1862, ‘awarded to 


JOHN CHEDGEY, The on, Great Guildford street, Southwark, 
J. Chedgey’s patent bored and potished Glass Cylinders are 
used for Pumping, Pulp Bleach, Chemicals, Water, Manur 
&e., made to order ; turned and polished Glass Kollers f« 
Grinding Ink, Chemicals, &e. Cast Glass Suction Pipes, 
Patent Mangles, with glass beds, patronised by her Maje 
gene rally 





extensively 
Beer Engines, 
zing, Sizing, 
hends, Xe. ; 
sty and pubiic 
___(B2 2138) 


TU ENGINEERS, MILLWRIGHTS, | STEAM PAC! KET COMPA Its, &c. 


‘Phe Patent Mineralised and Vulea- 


NISED LNDIA-RUBBER 










and Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets, Driving Belts or Mill Bands, 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warchouse, 9, Gresham- 
treet West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sndia-Rupher, up to 6 ft. in. diameter im any thickness. (621) 

‘ 
Cent.— 


as .—Saving of of 40 Per 


NORDHOF F and Co.'s 3 PATENT GAS CARBURETTING APPA- 
— US offers the following highly important advantages to Consumers 
asi— 


Great Economy—a saving of at least 40 per cent. 
Perfect purity of the Carburetted Gas. 
Threefold increase of the Intensity of Light. 
Simplicity and safety of the Apparatus. 
Certainty of Supply. 
6. No alteration in Gas-fittings required. 
Sole Agent fur the United Kingdom, Mr. MAX SABEL, 2, Coleman- 
street-buildings, Moorgate-street, City, London, — Respectable Avents 
Vanted, (E2173) 


we cot 


t, manufactured by WIL: 1AM WARNE | 


ee ee me 





THE ENGINEER 


¥ ~ NOTICR TO INVENT ORS. . 
{ \lice for Patents of Invention, 4, 


* —Trafilgar-square, Charing-cress.—The ‘* Circular of Information” 
may be had, gratis, as to the reduced expense and fac ility of proteetion 
for in wentions under the new Patent Law for the United Kingdom, er 
Foreign Countries; and every information as to a!l patents granted from 
1617 to the present time, b; applying versonally or by letter te Messrs. 
PRINCE andCo., Patent O ice, 4, Trafalgar-square, Charing cross. (5017) 


(ftice for Patents, London.— Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 








nventions !—Mr. William ices 
Patent and Registration Agent (20 years’ practice in patent atin, 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post en forwa: forwarding two postage stamps. (931) _ 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Dranghtsman, of T wenty-five years’ experience, begs to offer his services 
to IN VENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. (ireu- 


lar of information and plate of Mechanical Motion free on application. 
(933, 
Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 




















TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. _ (F120) | 
Patents —Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
pee 6 to 8 guineas. A “ Guide toInventors” free by ppost. —( (F380 80 


No Inventors —The General Patent 


COMPANY, Limited, 71, Flect-street, London, obtains PATENTS 
for INV ENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis, 

(8610) R. MARSDEN LATHAM, Sec. 


hy) . s 

permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir 

ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Buckinghame- 
street, Adelphi, W.C. ___-¢3987) 

\W ire Ropes for Mining, Railway, 

and ENGINEERING PURPOSES.—Steam Plough Ropes, made 

of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightuing Con- 

ductors, Strand Fencing, Sash Cord, &. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. Prams a (Biv4) 

7 : 

kK ox Brothers, Derby, Engineers, 

ENGINEERS’ TOOL MAKERS, late Joseph and James Vox. 

Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 


Machinery.— London Address, 151, Fenchurch-street-—W. G. Wuirrs, 
Agent. (E172) 


rick, Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe had of E PAGE and CQ., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in operation daily. (£365) 

















yr “i i, 
Brick Burning. — — Savi ing Two-thirds 
OF THE FUEL.—HOFFMANN’S PATENT ANNULAR OVENS 
for the continuous Burning of Bricks, Tiles, Pottery, &c. &., can be seen 
in action, and every information obtained, on application to Mr. H. 
CHAMBERLAIN, 3, St. John’s, Wakefield, Yorkshire, ( E2279) | 


rass and Copper “‘Tubes.— Muntz’r 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary rh 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


Parq uets Solidaires.—Howard and 


nt 26 and 27, Berners-street, are prepared to supply machine- 
made patented solid PARQUET FLOORS 50 per cent. cheaper than they 
have yet been offered. Illustrated catalogues, plans, and estimates free. 


(E2280) 
\ 


. 7 ae a + 
achinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 

, TURE and MANUFACTURE, 
N.B.—S. HOLMAN represents Houses, 


Also, Pipes, Tubes, and General Lronwork. 
having every facility for heavy 
orders.—Qtffice, 18, Cannon-strect, London, E.C, 
Illustrated Catalogues tree, on stating requirements, 


‘ 7 Mic 6 ; , 

‘I oContractors.—Sissonsand White's 

PATENT STEAM PILE DRIVER, the most perfect and economical 
| piling machine to which steam has been applied. Description and testi- 
| monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a pap er on Pile Driving, read bofore the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 51a, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been inv ented, prefer: ing 

Sissens aud White's as being the most economical and practically useful. 


Ra mi 


“ : z 

ailways. — Griftin’s Economic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Kailways, are respectfully invited to inspect this system, suid 
by our Chief Engineers and Contractors ** to be superior to any which has 


yet been adopted,” and “in every respect an improvement on the ordinary 





(D182) 








sleeper road.”—Can be scen on several metropolitan railways, and at 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, Juhn-street, W.C. 
(+70) 


T he Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, } ear = 
| Manufacturers of every description of Railway Carriages and Wagons; 
| Wrought and Cast Iron Carriage and Wagou Wheels, Tyres, Axies; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
| &c.; lron Roofing, Girders, Turntables, Water Columns, Water Tanlis, 
| Pumps, Travelling and F ixer i Crane 8, Switches, and Crossings. Ge, &. 
| London Office- ,G RE AT GEORG E 3ST REE T S.W. (020 76) 


| \ etropolitan Railway Carriage and 


| WAGON COMPANY (LIMITED), SALTLEY Wor KS, BIR- 
MINGHAM (succe-sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors . “Railway Carriages and Wagons of 
every description supplied either for casn or deferred paymente, ana 
Railway Wagons to be Let on Hire.—For terms and particulars appiy to 
saltley Works, Birmingham; London Agency, 8, ,Adam-street, Adeiphi, 
W.C. ‘E1849 


{ Yrmerod Grierson & Co. kngineers. 
~  Millwriznts, ana Boiiermakers, GEORGE’S IRONWULK», 
MANCHEST®.., weg to call attention i Bs stock or PATTY ONS .0r 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., veing toe largest 
stock in the Traue. WHEELS of ANY SIZE and PITCH not contained in the 
ist wiil be suppned on very advantageous terms, and nO Chart . maue 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast lron Bridges, Iron 
Rooffiug, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
aud Tauks Hydraulic and other Presses, &c, &c, (E429) 





— ——-— SS 








Cpecifications priced for Lap- -welded 


Boiler Tubes; Gun Metal and Iron Steam Engive Fitme ts ; 
Hydraulic Machinery ; Wrough: iron Pipe tor Steam or Water and Gas, 


LAMBERT PROTHERS, WALSALL. (#28) 


‘} re) - Ironfounders, &c.—J. Ireland, 

Foundr) Engineer, eanatnn begs to call the attention of Iron- 
founders to his LATENT UPPER TUYEKE CUPOLA FURNACE, which 
cflocts a say ingot rem 30 per cent, to 50 per cent, im Cokes, and also melts 
the metal in much less time, without avy additional labour or expense.— 
Full particulars and ‘Ic: timonials can be had, on application, at his Otfice, 
21, Moreton-street, Stran eways Manc hhester. 


72) 
*1) Ss > 21 r ‘ = 
(jowdery’s Patent Brickm: ee 
MACHINE, No. 789, may be seen, and full particulars had, by ap oa 
to him, at Llanymynech, near Oswestry, Salop. 

P.S.—Any respectable party desirous of making and bringing these 
Machines into use, here and in France, will be lib-ratly dealt with, —Apply 
as above, or to Messrs Prince and Co., Patent Office, 4, Trafalgar-square, 
Loudon. (E2060) 


[proved | Endless Band Saw, 30-in. 


Pulleys, with compensativg motion to prevent breakage of Saws, and 
movable ‘Table for angular and circular ¢ sitting ; portable aud fixed Eng 
— Tables, Mortar Mills, Cr: ues, Weighing Machines, Bending Rx 

&c —CLARK and CHARNLEY engineers, Preston. & 
TO ENGINEERS, ARCHITEC anv CONTRACTORS 1n Tuk EASTERN, 
SOUTH-cASTE RN, anp SUUTH-WESTERN COUNTIES. 


GREAVES’ BLUE LIAS LINE, 
14, SOUTH WHARF, PADDINGTON, W,, 
i M. TATHAM, AGENT. 


Arrangements are now made by which this well-known BLUE LIAS 
LIME can be sent direct from the kilas in Warwickshir», in Greaves’ and 
Kirshaw’s own trucks, to any Sta:ions on the above-named lines, as fresh 
as though burnt upon the spot, aud at a lower price, 

ANY QUANTITY, of either lump or ground, can be supplied at a few 
days’ notice, and trucks forwarded daily from the kilus and mill, 

Contractors will find this worth their notice, as they can ve suyplied at 
any time in quantities to suit their requirements, from SIX TONS and 
upwards. (E1722) 















GILL AND CO, 
TAVISTOCE [RON WORES, TAVISTOCK, 


(Established in 1804), Engineers, Iron and Brass Founders, M wufacturers 
of Steam Engines and Botiers, Caains of all dimensions, »teeled Shovels to 
any pattern, and every description of Cast and Haumered Lron for Mining, 
Manufacturing, and Agricultural purposes, — All Boilers and Chains proved 
by hydraulic pressure. Foreign Mining Companies supplied on liberal 
terms. Agents for Tangye’s Patent Hydraulic Lifting Jack, and Weston's 
Patent Differential Pulley Blocks. (D2214) 


ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLAsGOW, 


Anp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES, 


SPECIAL TOOLS FOR ARMOUR PLATES FOR 
FLOATING BATTERIES, Gv. 
PRIZE MEDAL, PARIS EXHIBITION 


1355. 
__ $1748) 


EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 
Platform Weighing Machines and HiND’s PATENT Rail and Road Weigh- 
bridges, Overhead Travellimg Weighing Cranes and Crabs, Railway 
Weighing ‘Turntables, &c, &. 


CRANES 


Ot the Wai, »’...ar, sortable, or Travelling kinds; and Crabs and Winches 
ior Sveam or Hand Power, & Also, Turntables, Water Columns, Tanks, 
and Pumping Machinery, aua General Railway Plant, manufactured by 


RICHARD KITCHIN, Engineer and Ironfouader, 


SCOTLAND BANK IRONWORKS, WARRINGTON, 
(E1889) 


COTTON PACKING. 
We 


By Royal Letters Patent, 


IDGEON’S SELICATED COTLON GASKET 
DUDGEON’S SELICALE iON GASHUT, 
FOR SUPERHEATED AND HIGH-PRESSUKE 51 EAM, 

Up to 650 deg. Fahrenheit, applicable to 
MARINE ENGINES, HIGH-PRESSURE ENGINES, 
LOCOMOTIVES, AIR PUMPS, &. 
Price List. 
No. 1 Silicated Cutton Gasket.. .. .. 
No. 2 Ditto ditto ee 
In all sizes, from jin. to gin, 

The PATENT SILICATED COTTON GASKET is specially adapted for 
Engines using Superheated or High-pressure Steam, being so prepared 
as to withstand the action of great heat, remaining uninjured at obu dey 
Fabrenheit, It does not char or burn at tit temperature, and will be 
found to save tallow, keep the rods smooth, and continue soll aud elastic 
until all is exhausted by the friction of the rods, &c. 

A. DUDGEON and CoO., 19, CULLUM STREET, 





2s. 6d. per Ib, 
Ba. Od. ,, 


LONDON. 
(12233 


3 





) 
Mc BAFFIée'S IMPR°?VED MALLEASLE IRON OR 


STEEL CASTINGS. : 
McHattie, Forsyth, and Miller, 
JV wine END, GLASUOW, ar 


now making, in this metal, ali kinds of 
Locomo ive, Marme, and other Engme Work, in castings weighing up to 
two tons cach, P R . 
The pecutiarity of this process is that the metal, after being treated in 
is cast &@ humogencous avd sevund steel, wincn ts after- 


the l.quid state, 
malicabie aud soft, Umoughout any Ulickuess, by 


wards easily jade 
annealing. 


Amoug this metal, aid which have proved 


numerous applications made of 


mest successiul, are Locomotuve Piston Packing-, Siiue Bucks, Brake 
Pinions and Nuts, Axie-boxes ond Fivtings, Suue Valves ana Valve 
Faces, &c., Crossheads, Piston kings, MKeversing and nxpansive Links, 


vast Caps, Bulwark and other Hisyes, Cap- 
stan and Windlass Gearing, and other ship tivtin ilydrautic Uy huders 
uy to vou, side diameter ; Pinions for Iron “Holling Milis, Sueils tor 
Kolls, fur producmmg the * Pallard finish.” All kinds of Wheels and 
Pinious, from the suullest class up to twotons weight, Tools for Collier's 
Patent Nut Machines, Steam Hammer Blocks ant faces, &c. &c 

This metal resists the destructive accion of sca water in a remarkable 
degree, and is therefore suitable for ali kinds of Subwarine Wors, 

A list of @ great varicty of articles mude by McH. F. aud M. will be sent 
on application. 

London Office for collecting and forwarding patterns, 27, Tavistock- 
street, Covent-garden, W. 

Glasgow, November, 1833. (E2272) 


Quadrants, &e, ; Llawse “pipes, 
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PENCILS, Black Lead, and Coloured Chalks. 


4, W. FABER’S POLYGRADE LESD PENCILS. 
Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137), 





TELEGRAPH WIRE. 
VY Lesage, Manufacturer of Gal- 


Vv ANISED * TELEGRAPH WIRE for the Belgian, Portuguese, 
Spanish, and other Governments and Railways. Holder of Prize Medal 
of the Exhibition of 1862, &c.; has Appointed, as SOLE AGENT for 
England, Mr. MAX SABEL, 2, Coleman-street-buildings, Moorgate-street, 
City, E.C., where samples and prices may be obtained on application. 
(E2170) 


SMITHS PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 


Every description of Machinery and Repairs at Reasonable Prices. 


ARCHIBALD SMITH, 69, Princes Street, Leicester Square, W. 
(F127) 


TOHN GLASGOW, 


GOVERNMENT CONTRACT WORKS, TRAFFORD STREET, 
MANCHESTER, 


MANUFACTURER OF 


Lifting Jacks, Parallel Vices, Hoisting Crabs, Pulley Blocks, 





Chain Cable, Chain Rigging, Shackles, Hooks, Thimbles Anchors, 
And every description of Ship Work. 
B SCREW BOLTS, 
All RIVETS, 
AND 
RAILWAY SPIKES, 
OF 


All sizes & descriptions. 
LATHES. 


Screwing, Drilling, Plan- 
ines, Slotting, Shaping, 





™ Punching and She: aring 
- Mac hines, Rivet-makin 
- > = z Machines, 
— (P76) 


ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, E.c., 


Rene 


a si : Sole Wholesale Agents for the Sale of 
Fi) THE “DUPLEX” 
; PATENT LEVER PUNCH 


ADOPTED by Tne ADMIRALTY. 


Powerful, Portable, Simple, and 
Easy to Work. 








PRICES. 
No. 1, to punch jin. in _ eeceeees £8 
No. 2, oo fin. in Jin. .....0. £9 
No. 3, “ fin. in gin. ......06 £12 


Weight of No. 1, 25lb. only. 


Engineers’ Tools of every description ; 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 
Steam Boilers; Collinge’s Patent 
Sponge Cloths ; Cotton Waste; &c. &c. 

(E2223) 





GREEN'S PATENT IMPROVED 
VERTICAL ENGINES AND BCILERS 


COMBINED. 











{hese Siaciace are Suitable for a 


variety of p ae ses, They occupy a small space, and will be found 
admissible in places where no other form of Engine and Boiler could be 
fixed. They are manufactured from 2 to 20-Horse Power, which can be 
scen at work at our London or Leeds estab lishments, 
~— ved Double-Geared (to lift light and heavy weights) HOISTING 
and PUMPING ENGINES, from 3-Horse Power and upwards, adapted for 
sage and other Mines, Contractors, Builders, Decks of Vessels, Whartfs, 


&e. 
‘Tlustrated Price Lists, with full particulars, free on application. 


THOMAS GREEN & SON, SMITHFIELD IRONWORKS, LEEDS ; 
Axp 2, FARRINGDON ROAD (late 2, Victoria-street), HOLBORN HILL, 
LONDON, E.C. (F148) 


Prize Medals, 1862, awarded both to the Exhibitors an the Inventor. 


PATENT VORTEX WATER WHEELS, 


WHIRLPOOL BLOWING FANS, CENTRIFUGAL PUMPS. 


For Descriptive Circulars, &c., apply to 


WILLIALISON saat shatenmnan CANAL ITRONWORKS, RENDAL. 
“BENSONS, ADAMSON, & GARNETTS, 
YORKSHIRE STEEL AND IRON WORKS, 


MANUFACTURERS OF 


Cast Steel Cranked and Straight Axles, Shafts, and 
General Forgings, 
LOCOMOTIVE anp oTHEerR Rartway WHEEL TYRES witnour WELD, 
CAST STEEL RAILS (to any Sation), BARS, BOILER PLATES, & 


BESSEMER STEEL INGOTS UP TO TWENTY TONS WEIGHT. 
Have appointed H. J. WALDUCK & CO. their Sole Agents for the United Kingdom, 


Heap Orricrs—1, MARKET STREET, MANCHESTER ; 
And at 5. Bennett’s Hill, Birmi ngham ; 335 Quay Side, Newcastle-on-Tyne; 12, Royal Exchange Square, Glasgow ; 





” STietoeia Chambers, South J'arade. Leeds ; 22, George Street, Sheffield. 
The Albany, Old Hall-street, Liv expel. 
And 11, OLD JEWRY eee LONDON, (E2277) 


INTERNATIONAL EXHIBITION, 1862, CLASS 31. 


Prize Medal for Security and Excellence of Construction. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. 
HOBSS’S MACHINE-MADEZE 
LEVER LOCKS, 


2s. and upwards, 











THE MACHINE-MADE LOCKS 


ARR 





ADAPTED FOR EVERY PURPOSE 





FOR WHICH 


LOCKS ARE REQUIRED 


AT 


PRICES THAT DEFY COMPETITION. 











#COOBING te. 
HOBBS’S MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE &s, 











MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY. 
Dlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to F75) 


HOBBS AND > ©O., 76, CHEAPSIDE Lu “DON, EC. 


RUSTON, PROCTOR, & C0’S 


CELEB ZATED PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF 


LON DON, ST. PETERS BURGE, SCHWERIN, GOTHEBORG, LILLE, FAMIURGH 
LA HAYE, BELFAST, &c. &c. 


They are made with one or two Cylinders, in sizes of from Four to F orty Horse Pow er, and are offered 
to the Public as combining advantages and improvements which render them superior to all others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. :— 













DRIVING CENTRIFUGAL 
PUMPS (for Irrigation or 
Drainage), 


COTTON GINS, &e., 
CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCIIES, 

FLOUR MILLS, 

THRESHING MACHINES, &e. &c. 





For Illustrated Catalogues, with full particulars, 
apply to 


RUSTON, PROCTOR, X CO., 
SHEAF IRONWORKS, 
LINCOLN. = (£222!) 


» 
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THE PROGRESS OF ENGINEERING SCIENCE. 
(From the “ Quarterly Review.”) 
(Continued from page 309.) 

Wis the plan of working by accumulations, it does not seem that 
any time or any power ought to be lost by the operation. It is quite 
true the power required to lift a ship out of the water by this pro- 
cess is the same as is necessary to draw one up the inclined plane of 
a patent slip; but its advantages are, that it gets rid entirely 
of the friction of the cradle on the rails, in which so large a pro- 
portion of the power is absorbed. It is also a more direct and 
convenient way of applying power ; and the number of vessels that 
can be docked by it in one day justifies the employment of steam- 
power, which would be too expensive for a slip which probably may 
be used only ten or twelve times in a year. 

It is, in fact, a very satisfactory solution in this particular case of 
the great problem of modern mechanics. We cannot get rid of 
weight and other resistances which are inherent in solid bodies ; 
but we may eliminate friction and other resistances which are not 
inherent, or at all events these resistances may be reduced to a 
minimum, as is done in this instance, and we may late the time 
of action in proportion to the available power; and this is pretty 
nearly all that we can hope to effect by our most elaborate mechani- 
cal combinations, 

Among the various contrivances which have been introduced to 
assist in rendering the great ocean available as a highway to the 
nations, none are more beautiful than the lighthouses that crown the 
headlands of every maritime country, or point out the dangers of the 
mid-ocean. Those that are erected on the shore too often, it is true, 
partake of the absurdities of modern shore-going architecture in 
general. There are Grecian and Gothic lighthouses, and even 
Egyptian towers, that would fain cheat us into the belief that they 
belong to long past ages; but even then we forget these absurdities 
in contemplating the beauty and perfection of their photogenic 
arrangements. These have occupied the attention of some of the 
ablest scientific men of modern times, and they now send their rays 
through the darkness with a space-penetrating power that a few 
years ago would have been deemed impossible, and vary or alter- 
nate them with a steadiness and precision that has given confidence 
to thousands, and saved many a storm-tossed vessel from destruc- 
tion. 

‘'o Smeaton is due the honour of having fixed the form of the 
best class of these structures ; and even now the Eddystone remains 
a modei which has hardly been surpassed. Nothing could exceed 
the patient ingenuity with which that great engineer mortised his 
tall tower to the wave-worn rock, and then dovetailed the whole 
together, so as to make rock and tower practically one stone, and 
that of the very best form for resisting, or rather for deadening, the 
action of the waves. The Bell Rock of the elder Stevenson, which 
succeeded this, is taller, and even more graceful, but its foundation 
was larger, and the difficulties far less. The Skerryvore lighthouse 
of the younger Stevenson surpasses both, whether in beauty of con- 
struction or grace of form, and would excite equal admiration for 
skill in overcoming difficulties, were it not that it is the third of its 
class, and the work was lightened by the experience previously 

ained. 

¥ It is to be regretted that these structures are generally ee 4 50 
far at sea that they are very little seen, for they are, taken altogether, 
perhaps the most perfect specimens of modern architecture which 
exist. ‘Tall and graceful as the minaret of an Eastern mosque, they 
possess far more solidity and beauty of construction ; and, in addition 
to this, their form is as appropriate to the purposes for which it was 
designed as anything ever done by the Greeks, and consequently 
meets the requirements of good architecture quite as much as a 
column of the Parthenon. 

Among English lighthouses that on the pier at Sunderland is 
remarkable, not for the beauty of its form, certainly, but for the 
operation performed upon it by Mr. Murray, in 1841. In conse- 
quence of a breach made in the pier by the sea, and the pier being 
lengthened, it was requisite either to take the lighthouse down, or 
to carry it a distance of 475ft., to a spot one foot seven inches higher, 
at the end of the new pier, and it was necessary to carry itround a 
corner and turn it’partly round, to suit its new situation ; a task from 
which the mightiest Genie of Oriental fable might have shrunk 
appalled. 

The mode in which this’ was effected was as simple as it was in- 
genious. Holes were first cut through the building north and south, 
a little above the foundation, and timbers passed through them and 
wedged tightly up against the masonry. The same operation was 
repeated east and west, and, alternately supporting each portion in 
succession, a complete platform of timber was placed under the build- 
ing. Each portion of this was again supported in succession, by 
screws and wedges, and eight lines of rails were inserted, and over 
these eight baulks of timber, to the underside of which were attached 
144 little wheels, each five inches in diameter. Another platform was 
inserted under the lantern, and tied to the lower platform by a chain 
inside the tower, and straps of iron outside ; and great shores from 
the outriggers of the lower platform completed the cradle in which 
the building was supported. It was then pushed and pulled by 
screws 28ft. northward, when the railway and the wheel baulks were 
taken out one after the other and reversed, and it was then drawn 
by winches 447ft. eastward, at an average rate of 33ft. per hour; but 
at one time it was moved 84ft. in one hour. The light was never 
extinguisbed, and no hitch or accident occurred though the building 
was 69ft. 7in. in height (of masoury), and weighed 338 tons. And 
such is the familiarity since acquired with works of that class, that 
twice the dimensions, or thrice the weight, would hardly make an 
engineer pause if asked to undertake such an operation. 

At present the tendency, unfortunately, is to abandon these 
beautiful and permanent structures, and to adopt wrought iron 
cylinders instead. Their cheapness, is of course, a great recom- 
mendation, but thereisalso the rapidity with which they can be designed 
and erected, which saves both time and thought, and is consequently 
too great a temptation. But harbour works in general are of so 
grand and so enduring a character that it may be hoped that some- 
thing better than these flimsy expedients will soon again be adopted, 
for we have so few real ee of architecture in modern times, that 
it is a pity to forego any chance that may procure us such examples 
as these sea-girt lighthouses certainly afford. 

Strange though it may at first sight be thought, it seems neverthe- 
less true that men sailed over the sea in ships, and provided ports 
and piers to shelter them, long before they thought of making roads 
to facilitate traffic on shore. In early times nations were content— 
as they are in most parts of the East now—with such loads as could 
be carried on the backs of beasts of burden. Long strings of camels 
or mules, or droves of bullocks, wandering over the half cultivated 
a, sufficed for all the rude wants of the Pheenician epoch. The 

tomans, living in a more closely cultivated country, and with a 
more extended empire than had previously been known, seem to 
have been the first to think of employing wheeled carriages for 
purposes of transport, and consequently the first who deemed it 
necessary to make permanent roads or to build bridges. 

In those days, however, the mechanical branch of the profession 
was so immeasurably behind that which we now designate as civil 
engineering, tuat the professors of the latter were content to effect 
by brute force what we now accomplish by infinite scientific con- 
trivance. They drove their roads straight as an arrow up hill and 
down dale, and paved them with blocks of stone, that not only must 
have enormously increased the friction, but must have tended to 
destroy any wagon not provided with springs, and have required a 
Roman's power of endurance to survive a journey long upon them. 

In order to understand this, it is necessary to bear in mind 
that the resistance to a load drawn along a road is made up of 
two parts, friction and weight. No human ingenuity has yet 
succeeded in taking one ounce off the weight, though by distribut- 
ing it over a very long surface, by means of low gradients, it ma: 
to a certain extent be rendered practically innocuous. All our ski 
has been applied to the task of getting rid of friction, and on our 
railroads we have so far succeeded as to diminish the relative im- 








portance of these two elements to an extent never before dreamt 
of. An active horse, for instance, will draw a cart, weighing.a ton, 
with tolerable ease along a well-made level road; and when he 
comes to such an incline as sha!l require a tractive force equal to 
what would draw two tons on a level, he can double his power for 
a short distance, and overcome it. The same horse, however, will 
draw ten, or even thirty tons along a perfectly level railway; but a 
very slight incline will double this, or require the exertion of ten 
to twenty times greater force to lift the train up the incline than 
what is required to move it on the level, and no horse could even, 
for a few yards, accomplish this. Indeed, up some such inclines 
as the locomotive now climbs he would require to put forth the 
power of 100 horses to lift the train while the friction remains 
constant at l-horse power. With the Romans all this was re- 
versed. Clumsymechanical arrangements made friction the element 
to be overcome ; so much so, that it is difficult for us to understand 
how a four-wheeled plaustrum, without a perch, was ever coaxed 
round a curve—how it turned nobody knows—and with the rude 
wheels keyed on to the axles, as was generally the case in baggage 
wagons, and without grease, the friction must have been so 
enormous that a slight addition to the lifting power required by a 
steep incline must have been of comparatively little consequence. 
Where pack saddles are used this is even more apparent ; the load 
a horse can carry on its back is so small in proportion to its tractive 
power, that the steepness of the road is of comparatively little con- 

uence, . 

‘he mode by which all these difficulties were overcome was so 
graphically described -by Sir W. Armstrong, in his opening address 
at the meeting of theBritish Association at Newcastle, that it may 
as well be given in his own words:— 

“ When coal*was first. conveyed in this neighbourhood from the 
e to the shipping place on the Tyne the pack horse, carrying a 


urden of 3 cwt., was the only mode of transport employed. As” 


soon as roads suitable fof wheeled carriages were formed carts were 
introduced, and this first step in mechanical appliance to facilitate 
the transport had the effect of increasing the load which the horse 
was enabled to convey from 3 cwt. to 17 cwt. The next improve- 
ment consisted in layin wooden bars or rails, for the wheels of the 
carts to run upon, and this was followed by the substitution of the 
four-wheeled wagon for the two-wheeled cart. By this further ap- 
plication of mechanical principles the original horse-load of 3 cwt. was 
augmented to 42 cwt.-.The next step in the progress of ae 
was the attachment of slips of iron to the wooden rails. 


Then came the iron tramway, consisting of cast iron bars of an | 


angular section; in this arrangement, the upright flange of the 
bar acted as a guide, to keep the wheel on the track. The next 
advance was an important one, and consisted in transferring the 
guiding flange from the rail to the wheel; this improvement 
enabled cast iron edge rails to be used. Finally, in 1820, after the 
lapse of about 200 years from the first employment of wooden bars, 
wrought iron rails, rolled in long lengths, and of suitable section, 
were made in this neighbourhood, and, eventually, superseded all 
other forms of railway. ,Thus the railway system, like all large in- 
ventions, has risen to its present importance by a series of steps ; 
and so gradual has been its progress that Europe finds itself com- 
mitted to a gauge fortuitously determined by the distance between 
tho wheels of the carts for which wooden rails were originally laid 
down. Last of all came the locomotive engine, that crowning 
achievement of mechanical science, which enables us to convey a 
load of 200 tons at a cost of fuel scarcely exceeding that of the corn 
and hay which the original pack horse consumed in conveying its 
load of 3 cwt. an equal distance.” 

At the point at which we now stand our mechanical skill has 
become so great that the civil engineers have been forced to seek 
out the lowest levels,‘to carry long viaducts across our valleys, 
to bore tunnels through mountains, and to scheme out a whole 
new system of intercommunication, in order to prevent the 
necessity of lifting a train up an incline from neutralising the 
advantage derived from the conquest achieved over the frictional 
element. Notwithstanding all our ingenuity wecan never, of course, 
get entirely rid of this difficulty ; but we have done wonders in this 
direction, and are daily accomplishing more. 

In addition to the normal difficulties from friction and weight 
the crossing of rivers formed a third that long impeded transport 
by land. Fords are not always practicable; ferries are always in- 
convenient; but to make a permanent roadway across a running 
stream was a difficulty which, in early stages of the science, seemed 
nearly insuperable. ith all their architectural skill the Egyptians 
never seemed to have attempted it, at least, they never tried to 
bridge the Nile; and as they made their own canals, and these 
were dry more than half the year, they had it all their own way as 
to how they would cross them, and were probably content with 
planks, or, at the utmost, with flags of stone, resting on upright 
supports. The Greeks had few rivers that were not fordable, and 
never, consequently, gave their minds to the subject; but the 
Romans faced the problem boldly, and with that grandeur of con- 
ception which characterised most of their architectural undertakings. 
There are still standing arches built by them of more than 10Uit. 
span, springing at more than 100ft. from the bed of the river. 
Their greatest undertaking of this sort was probably Trajan’s 
Bridge, over the Danube; but the superstructure was only of wood, 
though the piers were of stone and 180ft. apart, as near as can now 
be ascertained. 

In modern times the bridge over the Dee at Chester is the largest 
arch that has yet been attempted in stone. It is 200ft. span, with a 
rise of only 42ft.; and Brunel built a bridge of brick over the 
Thames at Maidenhead of two elliptical arches, each 128ft. span, 
with only 22{t. rise. Though these surpass all that has been done 
elsewhere in their respective materials, it is probable that these 
dimensions might be exceeded, if it were worth while; but it is 
scarcely probable it will be found worth while, as iron is every day 
more pA more employed in the composition of such structures. 
Before, however, it entirely supersedes the more durable materials, 
it is fortunate for us that we possess such a beautiful building as 
London Bridge, perhaps the most perfect specimen of its class in the 
world. It is constructed wholly of granite, with acentre arch 152ft. 
span, and with a roadway slightly but gracefully curved. This is 
far more pleasing than a straight line, with elliptical arches, as may 
be seen by comparing it with Waterloo Bridge, which, with all its 
grandeur, fails in reaching the perfection of its younger rival, 
though this may pe be partly owing to the Doric columns, 
which were absurdly added with an idea of ornamenting its piers. 

Long before these great bridges were erected, it had occurred to 
engineers that iron might probably be employed in building bridges. 
As early as 1775 Mr. Pritchard built one at Colebrook Dale, 10Uit. 
span, and in 1795 Thomas Wilson erected one at Sunderland, 237ft. 
clear span, with only 260 tons of metal, while the centre arch of 
Southwark Bridge, only 3ft. more in width, contains 1,665 tons. 
Hitherto these two have not been surpassed by any arches of the 
same kind; but Telford proposed to replace old London Bridge 
with one of a single arch, 600ft. span, and afterwards begged to be 
allowed to span the Menai Strait with one of nearly the same extent, 
More recently Mr. Page proposed to cross the Thames just above 
the Tower with a single arch of 750ft. clear span, to carry two lines 
of rails anda roadway 24ft. wide, besides footways. Id as the 

roject may appear, still Mr. Page’s experience and admitted know- 
Tedge of the subject are such that no one doubts its feasibility. 
From various causes none of these great schemes have been carried 
out, though there seems no reason to doubt that they might have 
been executed with success. As the resistance to pressure in cast 
iron is as nearly as may be ten times that of stone, there seems at 
first sight no reason why an arch of iron, 1,000ft. span, should not 
be made as easily with the same weight of material as one of 100ft. 
of stone ; and as blocks can be cast with more precision than they 
can be hewn, and fitted with flanges and other constructive expe- 
dients, even the most gigantic arches ought to be far easier to build 
in this material. The one element of uncertainty is the contraction 
and expansion of the metal from heat; but there seems little cause 
to fear it. When we first we allowed a quarter of 
an inch free space between each bar, aud took every precaution for 





freedom of expansion and contraction till one man, bolder than the 
rest, proposed to butt. them one against the other and join them 
with fish-plates. This has now been done, so that the rail from 
London to Aberdeen is one continuous unbroken bar ; it neither 
expands nor contracts, but submits, and so probably would a bridge, 
provided the abutments were sufficiently firm, or if it did expand, it 
would probably be marked only by a slight elevation at the crown 
of the arches. 

Before, however, engineers had proceeded far in the application 
of iron to bridges, they perceived that though the metal possessed 
the quality of resisting Sageame to ten times the extent of the 
materials they had usually been employing, it was even more re- 
markable for its tenacity; nor were they long in finding out how 
best to avail themselves of this peculiarity. By suspending the 
roadway from a chain hanging from the summits of two tall towers, 
they in the first place got wholly rid of the bugbear of expansion or 
contraction, and were also able to span a greater 5) with an 
infinitely smaller quantity of metal than was required for a bridge 
in compression. So great, indeed, was the economy of weight, that 
there seemed no practical limit to the extent of the span, while all 
other structures were liable to be broken by their own weight whev 
extended beyond certain moderate dimensions. 

Unfortunately these good qualities were accompanied by others 
which disappointed the sanguine hopes that were at one time enter- 
tained of this mode of construction. Its very lightness rendered it 
liable to undulation, always unpleasant and sometimes dangerous; 
and its weight was frequently not even sufficient to resist the action 
of the wind, which ruined at one time the chain pier at Brighton, 
and seriously damaged the bridge over the Menai Bsraits, as well as 


| that at Montrose. Notwithstanding this, Telford's great work has 


answered its purpose perfectly for the last thirty-seven years, and 
now that it has been strengthened, may still span the Straits for the 
next three centuries; while, considering the time when it was 
erected, it is one of the boldest as well as one of the most graceful 
works of modern engineering skill. 

On the Continent, where scientific knowledge is generally in 
advance of practical skill, they have carried this principle to 
excess, by using wire, which is iron in its most perfect form, for 
tenacity. This has reduced the weight of the bridge so much 
relatively to the load, as to render the undulation excessive, and 
frequently to lead to the most frightful accidents. Still the bridge 
over the Sarine at Friburg has stood for thirty years, with very 
slight repairs, though its span is 870ft., while that of the Menai 
Strait is only 570, and the bridge which recently crossed the Thames 
at Hungerford Market, which was our largest and typical example 
of the class in England, was only 676}. 

The boldest and grandest application of this principle is the bridge 
constructed for railway traffic by Mr. Roebling, just below the Falls 
of Niagara. So rapid has been the progress of engineering science, 
that if any one had proposed, twenty years ago, to throw a,railway 
bridge over a chasm 800ft. wide, and 245ft. above such a foaming 
torrent as that of the Niagara, he would have been looked on as a 
madman. Yet this has now been accomplished, and by very simple 
means. ‘The bridge consists of a rectangular tube 20ft. deep by 26ft. 
wide, or rather two floors 18ft. apart—the upper cur: ying the rail- 
way, the lower the roadway for ordinary traffic. ee are con- 
nected together by a series of wooden posts, braced together by 
diagonal iron tie-rods, By bracketing out from the rocks, the free 
length of the tube is reduced to 700ft., and it is then suspended 
from towers 821ft. apart from centre to centre by four wire cables of 
lin. section, and each containing 3,640 separate wires. These are 
further assisted by numerous braces radiating from the towers, and 
a multitude of ingenious minor contrivances. 

When a train weighing more than 300 tons passes over the bridge, 
the deflection is said to be only 10in. ; and certain it is that so far it 
has answered all the purposes Tor which it was intended, but never- 
theless it seems too frail and fairy-like a structure for the rough 
usage of railway traffic; and trains are not allowed to move across 
it at a higher velocity than a man can walk. With great care and 
continuous repairs it may do its work for years to come, but it may 
any day deposit its load in the boiling flood beneath, and so again 
separate the provinces it has so boldly united. Indeed, taking it 
altogether, there can be little doubt that the tubular girder a 
by Robert Stephenson for the same purpose would have been a r 

iece of engineering. It would have cost more in the first instance, 
or if the published accounts are to be believed, the suspension 
bridge cost only £100 per foot forward; but the durability of the 
tube would have been practically unlimited, its safety undoubted, 
and an occasional coat of paint all the repair it would have required. 

Fortunately for the engineers it is their privilege to be allowed 
to think. They are not like the architects, first forced to inquire 
whether or not a thing was done, in the fifth century before, or the 
thirteenth century after Christ, before they are allowed to act, and 
the progress of improvement in iron bridge building has conse- 
quently been rapid. For certain purposes a cast iron bridge, wholly 
in compression, was no doubt a very perfect thing, so also was a 
wrought iron bridge wholly in tension; but it was easy to predict 
that the most perfect result would be attained by a structure which 
should combine these two properties, so as to take the greatest 
possible advantage of both. 

The best method of effecting this was fully investigated, and 
practically settled, by the very complete and exhaustive set of 
experiments which were undertaken by Robert Stephenson and his 
associates before commencing his great work, the Britannia Bridge. 
The conclusions then arrived at were so sound and satisfactory that 
it is scarcely probable any extensive railway structures will in 
future be carried out on any other principle, though for local traffic 
simple compression or tension structures may still be used. 

Although the principles then evolved are now thoroughly under- 
stood by every engineer, they are so novel, and 80 little appreciated 
by the general reader, that it may be worth while to try to explain 
what they are before proceeding further. 
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In the above diagram the left-hand side represents the usual 
form of a cast iron bridge, supported by abutments, in the same 
manner as stone bridges are; and its stability of course depends 
wholly on their immovability. Instead of this, let us — that 
the ends of the arch rested on iron shoes, as at A, and that these 
were tied together, by a chain or bar of iron B: it is evident that 
by this expedient the arch would be prevented from spreading 
as well as by the abutments. It will also have this further advan- 
tage, that, as the tie expands equally with the arch, and the struc- 
ture is one homogeneous whole, with only a perpendicular 
bearing in its supports, you have a better bridge than before. 

It is remarkable that the Italian architects in the middle ages tried 
this principle in all their Gothic structures; but an iron tie to a stone 
arch is both mechanically and artistically a mistake. The expan- 
sion and contraction of the metal is always working when the stone 
is at rest, and the flimsiness of the one compared with the mass of 
the other always produces an effect so disagreeable that the true 
Gothic architects on this side of the Alps never adopted it. They 
always applied a stone abutment to a stone arch, which was as 
essentially the proper and legitimate mode of construction as the iron 
tie to the iron arch is now seen to be. é 

This principle of construction, once seized, was used in fifty 
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considering the difficulties of the execution, one of the most per- 
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different forms. One of the most obvious was to frame the arch and 
the tie strongly together, as shown in the right-hand side of the 
diagram, making'what is called;the bow-and-string bridge, and to 
run the roadway along the tie, in which form it has been extensively 
employed in railway structures. At the,high'level bridge at New- 
castle the spandrils are filled up level (as on the left of the diagram), 
and the railway runs along the top, the roadway along the string. 
At Saltash nm Chepstow, Brunel substituted a bent wrought iron 
tube for the cast iron arch, and tied the ends together, by a chain 
drooping in the centre, and suspended hisfroadway from both. At 
Mayence, Dr. Pauli improved on this by substituting a wrought iron 
T girder for the tube, and proportioning all the other more 
scientifically together, so as to produce what is theoretically perhaps 
the most perfect truss yet executed. The three spans of the German 
bridge are only 333ft. each, while the span of the two at Saltash is 
exactly 100ft. more ; but the proportion of the parts is so perfect, 
that the principle admits of extension up to the limit at which a 
girder would tend to break itself by its own weight. 

The defect of these bridges is that they are a little tooclever. If 
the load were always evenly disposed over their whole surface, and 
at rest, no;doubt every cubic inch ofiron would always bedoing all its 
work; but a railway train weighing 400 or 500 tons, and rushingat a 
speed of forty miles an hour, is a sad disturber of equilibriums : 
every part that ought to be in tension is at times thrown into com- 
pression, and every strut at times becomes a tie, so that engineers 
generally have agreed to adopt a plain straight girder instead of 
those with these beautifully calculated curves. ‘Che same thing 
ocourred with rails in the infancy of the system. Every mechanic | 
saw, and every mathematician calculated, thata fish-bellied rail must 
be stronger,than a straight one; but the practical result is, that all | 
rails are now made with parallel sides, and there is not one of the | 
other class in existence on any locomotive railway in Europe. It | 
will probably be the same with bridges when the true conditions of | 
ithe problem come to be more perfectly appreciated, except, perhaps, | 
in structures of such magnitude that the weight of the load bears a | 
very small proporti.n to the weight of the girder, and where the | 
tee of every tu of iron becomes of importance lest the weight — 
of the bridge shoul | i'self become a source of weakness. 

Barring such ex ‘-ptional cases, engineers are generally agreedjin | 
making the top and bottom flanges of their girder bridges practicaliy | 
parallel to one an her, and when these are of wrought iron, in 
putting the same quentity of metal into both. According to strict 
calculation, the proportions between the top and bottom ought to be 
as six to five; but as the lower or tension part depends wholly on 
its rivets, and the top or compression _ might almost be stuck 
together with glue, the same amount of metal is practically required 
for both, and the form in which it is disposed is mechanically 
immaterial. The cellular system has some convenience, but it does 
not seem to give any strength proportioned to the additional cost and 
difficulty of construction. 

One of the most obvious ways of applying these principles is by 
means of what is called the Warren girder. ‘This consists of a series 
of straight cast iron tubes above, butting one against the other, and 
achain of wrought iron links below, and then connecting these two 
systems by struts and ties placed diagonally where wanted. Theo- 
retically nothing can be more perfect than this arrangement: it is 
simple, but almost too simple; if one thing goes wrong all goes | 
wrong; and more margin is wanted for, the violent irregularities of 
railway traffic. 

Perhaps, after all, there is nothing better than the simple tubu- 
lar girder, which was evolved out of the first experiments, and 
used with such success in carrying the Holyhead Railway across 
the Menai Straits. The first and most obvious proposal for this 
bridge was one of cast iron in compression, which would have | 
been the cheapest and most architectural mode of effecting the 
object, but the Admiralty interfered, and insisted that a clear 
headway of 100ft. above high water should be maintained 
throughout. To meet this difficulty a tube suspended by chains 
was then suggested, nearly similar in principle to the one recently 
erected at Niagara; but as the investigation proceeded, it was 
found that the chains might be dispensed witb, if a tube of sufli- | 
cient rigidity could be constructed to carry any railway train | 
across the greatest opening, which here was 460ft. clear. So | 
complete were the investigations, and so careful the execution of 
the whole work, that subsequent experience has added little to 
the knowledge then attained; and, besides being the first, it is, 





fect works of its class. In extent, and, in some respects, for 
cleverness of execution, even this bridge is surpassed by that across 
the St. Lawrence, at Montreal, which, though only a single tube, is 
6,592ft. long, but the centre span is only 330ft., and the remaining | 
24 openings average 242ft. ‘The great engineering difficulty was , 
the erection of such a structure on so rapid a river, frozen at times, 
and at the breaking up of the ice bringing down great bergs, which 
threaten to overwhelm everything. All these difficulties have been 
successfully surmounted, and the bridge promises to be as stable as 
it is efficient. 

Neither of these, however, has reached the limits of the system, 
When, for instance, it was proposed to erect a railway bridge across 
the Rhine, at Cologne, Mr. Fairbairn gave two designs—one for a | 
bridge in four spans, which it was estimated would cost, when | 
complete, £230 per foot, and one in two spans, the expense of | 
which would have been £280. ‘The latter would have consisted of | 
two tubes, carrying the railway, with the roadway between them 
and footways outside, each tube measuring 1,140{t., supported by 
one pier in the centre ; the two spans being thus 100ft. in excess of | 
those of the Menai Bridge. Indeed, there seems no reason why 
openings of 700{t. or 800ft. might not be bridged by these means. | 
Whether or not this is the cheapest mode of accomplishing the | 
object is not quite clear. The Menai, with its double road, cost | 
£400 per foot ; and the Montreal, with its single line, £171. But | 
the only economy that could be made is in the vertical web that 
connects the top and bottom. All engineers are pretty well agreed | 
as to the amount of metal which is required to provide a given 
amount of strength to the top and bottom for a given span, but they 
differ as to the mode of forming the sides. Thus the great tubes of 
the Menai Bridge weigh about 1,600 tons ; 500 tons of this weight 
is in the top, and a like quantity in the bottom, and, consequently, 
600 in the sides.* Half that quantity would suffice according to 
some, and, consequently, all conceivable forms of lattice girders 
and trusses have been employed for this purpose, and :.ave econo- 
mised metal to a great extent; but it has yet to be ascertained 
whether they areas stable. There is a grand simplicity in a wall 
of iron, every inch of which is as available in tension as it is in 
compression, and, consequently, can take all the varying strains of 
the traffic without suffering from the inequality; whereas, the best 
designed truss must always be stronger and better in one position 
than another, and depends, more or less, on bolts and fastenings, 
which any inequality or sinking may throw out of work. If such 
be the case, it is to be regretted, tor it is to be feared that the tubular 
girder can never be other than ugly; while many of those com- 
»osed of diagonal framings are pleasing in themselves. A mere 
Jattice, like that at Cologne, is not better than a tube, and is as 
flimsy as it looks; but a well-designed truss, like that of the 
Charing-cross Bridge, is a beautiful thing in itself; and if the 
bridge really cost only £130 per foot for four lines of rails, is as 
cheap an_expedient as can well be adopted. The spans, however, 





* The smaller Montreal tubes weigh 252 tons, made up thus: — 
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So the only economy could be effected in the last item, and this is very in- 


considerable compared with the whole cost ; for, according to the published 
account, the masonry of the piers cost £114 foot of the bridge, jroving 








only £67 for the ironwork, and the only saving that could be effected woul 
be on one-third of this. 


are only 154ft., which, of course, prevents its being compared with 
the great works just mentioned.* _ ’ 

In the early ages of engineering experience tunnels seemed 
far more formidable undertakings than bridges. Men could face 
what they saw, and undertake what they could calculate; but 
it was another thing to burrow into the bowels of the earth to 
encounter rocks or quicksands, or it might be springs and 
moving clays, and all this in darkness, and in ignorance of what 
might come next. All these things are now becoming perfectly 
understood, and the mode of making them settled. There have, 
in fact, been more than eighty miles of tunnels excavated for rail- 
ways in this kingdom alone under every variety of circumstances 
bo difficulty, and atan averege cost of only £15 per foot for- 
ward. The experience so gained has been such that, were it 
now proposed to execute a new tunnel under the Thames, there 
are twenty contractors who would be ready to undertake it, and 
could carry it through. The first, indeed, would hardly have 
been found so difficult of execution had it not been carried too near 
the bottom of the river, where the soil was only recent sediment 
and rubbish. 

We have become so familiar with these wonders that it is 
curious to look back on the interest and excitement caused by an 
attempt to carry a roadway under the Thames, and still more to 
turn to what occurred less than one hundred — ago (in 1766), 
and mark the incredulity and the ridicule which were displayed 
when Br udley proposed to cut the Harecastle ‘Tunnel in Stafford- 
shire. Yet this was only 9ft. wide by 12ft. high, and 2,880 yards 
long ; and as the highest summit of the hill through which it was 
cut is only 190ft. above the tunnel, it could be and was worked by 
means of fifteen shafts fromabove. Even this tunnel took eleven 
years to execute, and at times its daring projector almost despaired of 
success, nor did he live to see it completed. Compare this with the 
great tunnel under Mount Cenis, nearly five times its length,t and 
at a depth of an English mile (1,600 metres) below the summit, so 
that shafts being impossible it has to be worked wholly from the 
ends, and so far as can be ascertained through hard rock the whole 
way ; yet there is no reason to suppose that it will take longer than 
Brindley’s tunnel to execute. But the remarkable fact is that no 
one seems to doubt the success of the undertaking, and any 
one attempting to ridicule its projectors would only render 
himself ridiculous. Yet though none doubt the practicability 
many doubt the expediency of the undertaking; the truth being 
that, since it was commenced, railway engineering has made such 
progress it is by no means clear that it would not have been better 
to keep on the surface of the earth, and climb the pass, steep though 
it might be, than to excavate a tunnel so unavoidably expensive as 
this one must prove. 

It may appear a strange assertion, but it is nevertheless true, that 
timidity is the cause which has hitherto most retarded the progress 
of railways. Men hesitated long in employing them because they 
were afraid that the smooth wheels would not have sufficient hold on 
the smooth rails to erable them to draw. They were afraid to join 
their rails for fear the expansion would cause them to rise and twist; 
but the most curious thing is, that long after the introduction of the 
present system, they were afraid the locomotive could not climb 
gradients so steep as lin 100. ‘The consequence was that ropes 
with stationary engines were employed—engineers wasted their 
time and their shareholders’ money in inventing atmospheric 


| traction and fifty other devices to get over this difficulty. At last 


they tried, and now any one may see the locomotive coming 
from Oldham to Manchester, dragging very heavy trains up an 
incline of 1 in 27, which is about the slope of Ludgate-hill; 
and in America in some of the mountain passes of Virginia, they 
rise 1 in 17 and one in 20, the latter being the slope of Holborn 
Hill, which tasks our local traflic so severely ; more even than this, 
it is asserted that the locomotive has actually scaled an incline of 1 
in 10 with a load greater than its own weight.} This is probably a 
steeper slope than any turnpike road we have. Whether it is an 
expedient or ecc ical mode of employing engines to use them in 
dragging loads up such steepslopes is another question, not so easily 
answered ;§ but it proves that the capabilities of the railway system 
for extension are unlimited. For though on all main lines where 
the traffic is great and the trains heavy and frequeut, no expense 
should be spared to obtain easy gradients, still on branch and local 
lines, where loads are light and trains few, any gradient that will do 
for carriage traflic will do for the rail. It is also found that where 





| the country undulates and the inclines are not long, there is really 


no great expenditnre of power in working them, the ease with which 
the downward slope is descended going far to compensate for the 
exertion required in ascending. It is when the slope is long and 
continuous that the powers of the engine are most severely tasked ; 
yet even in that case, great things may be accomplished. 

One of the first great lines on which this discovery was utilised, 
was the line over the Semmering Pass in the Noric Alps, on the 
line joining Viennaand Trieste. ‘The ascent on the north side is 
13} miles long, in the course of which 1,325ft. are ascended on an 
average of 1 in 47, and in one place the gradient is 1 in 40, and in 
addition to this the curves are so sharp, and the construction of so 


| expensive a nature, that to work it and keep it in repair absorbs the 


whole profits of the line. The descent on the other side to 
Murzuschlag is on the back of the slope, nearly straight, and with a 
uniform gradient of 1 in 50 is worked with facility, and without 
great additional expense. 

The Bhore Ghat incline, which has just been completed on the 
line from Bombay to Central India, is a more formidable and more 
extraordinary piece of engineering than even this. It is 159 miles 
in length, and the height surmounted is 1,831ft., so that the average 
is 1 in 48, or about the same as the Semmering ; but for one mile 
and a half it is 1 in 37,and for eight miles liu 40. The amount 


of tunneling, bridging, and embanking on the Indian line is such | 





that the cost was £1,100,000, or upwards of £68,000 per mile, which | 


is as near as may be the cost of the other. This railway has one 
advantage over its Alpine competitor, that all the heavy traffic is 
down the incline, and the trains may go up the Ghat either empty 
or only partially laden, whereas on the Austrian line the heavy 
traflic is towards the port and up the incline. 

As before mentioned, the Americans work some inclines with a 
steeper gradient than even these, but never so long or of so perma- 
nent a character. But it is now proposed to cross the Simplon by a 
railway, and before long Innspruck will be connected with Verona, 
so that it can hardly be said that any mountain chain which has 


been traversed by roads is inaccessible to the steam horse. Even | 


the Himalayas might be so traversed ; and if a hundred years hence 
some unborn Brunel be called upon to make desigus for the Lahore 
and Lanak Junction Railway, and find himself forced to tunnel 
through the ridge, it will not be that the engine could not climba 
pass even 18,00uft. above the level of the sea, but that the perennial 
snows of those regions would form so unsuitable and so uusatisfac- 
tory a foundation for his permanent way. 

No very recent statistics have been published which would enable 
us to state precisely what number of miles of railway are made or 
making, or what they have cost, but it 1s certainly no exaggeration 
to say that a sum larger than our National Debt has been spent on 
these undertakings in the Old World during the last thirty years; 

* For the railway bridge now erecting between Southwark and London 
Bridges Mr. Hawkshaw proposed, in order not to interfere with the traffic, 
to make the central arch 3vuft. span—which would have been a really grand 
object—the sides arches 15uft. The authori‘i2s decided that if there was 
one arch larger than the others ali the tratlic would go through it, and, 
consequently, ordered them all to be made equal, so that the bargees might 
be puzzled which to choose. 

+ The tunnel is to be as nearlyas may be 40,000ft. long, and is estimated 
to cost £50 per foot forward, or two millions sterling. 

¢ ‘Minutes of the Proceedings of Institute of Civil Engineers,’ 
vol, xviii. p. 51. 

bs At 36 miles per hour the resistance in rising 1 foot in 100 is doubled 
us i— 


Resistance in dead level 2241b. to ton of load. 
” lin 100 4481b. _ 
or, in other words, an engine that can drag 200 tons at a certain speed on 
a level, can only draw 100 tons at 1 in 100, and se on in proportion, 





and there is no reason to suppose that that sum will will not be 
doubled during the next thirty, if peace continues and commercial 
prosperity advances with the same rapid strides that it has been 
taking latterly. Already almost every capital in Europe is united 
directly or indirectly with every other, except Constantinople; and 
even the stolid indifference of the Turk cannot long save ‘old 
— walls’ from being profaned by the scream of the railway 
whistle. 

When Russia has completed the junction of the Baltic with the 
Black Sea and the Caspian, which she is now engaged upon, there 
will remain two great enterprises which the next few years will 
probably see undertaken, if not accomplished. As soon as the 
Americans are tired of fighting, they will set about connecting the 
Pacific with the Mississippi ; and notwithstanding the immense 
tracks of prairie that separate the two, they will no doubt accomplish 
it. The task of the Old World is to join the Indian lines with 
those of Europe. Political difficulties and the ignorant bigotry of the 
three great Mahomedan states of Afghanistan, Persia, and Turkey may 
retard this; but whether it isdone through Turkey or Russia, there 
are no engineering difficulties that could not be easily overcome, nor 
would the capital be long wanting if the way were only open. Even 
if this were done, it is probable that the heavy goods’ traffic would 
still follow the route by the Cape; but it would be a revolution, the 
importance of which we can hardly guess at, if the stream of com- 
mercial intercourse were again turned into the channels in which it 
flowed from the time of Alexander the Great to the downfall of the 
Roman empire. 

As might be expected, the conception of these great works soon led 
to a corresponding increase of dimensions iu the stations and all the 
minor adjuncts of railway traffic. ‘'wenty years ago we looked with 
wonder at the great halls of Padua and Westminster, though the 
former is only 84ft. span, and the latter 61ft., and were astonished at 
the boldness of their construction. But now we regard with in- 
difference two such halls as those which compose the station of the 
Great Northern Railway at King’s Cross, 105ft. wide, 800ft. long, 
and 91ft. high; and even such a roof as that of the Lime-street 
station at Liverpool, 152ft. wide, does not excite astonishment. 
Even now it is only the engineer who knows how difficult the task is 
or rather was, that sees anything to be surprised at in the great 
roof of the station at Birmingham, 864ft. long, and at one end 212ft. 
wide, without any internal supports. Yet this roof, which is per- 
fectly stable, was erected at a cost of £1 8s. 6d. per square yard, and 
promises to answer for many a long day all the purposes for which 
it was intended. As a general rule these works have been carried 
out in too great haste to allow of careful artistic elaboration, and 
with too much of a feeling that even the largest were only suited to 
present wants, and would require extension hereafter. They are 
thus open to adverse criticism: but it is an immense gain to have 
conquered space; to know that there is no practical limit to the 
extent of our roofs, and consequently that a largeness of parts may 
be introduced into our buildings, which cannot fail to have a bene- 
ficial effect on the art of design. 

While this splendid career has been opening for railways, 
their elder sisters, the canals, have been falling into neglect and 
decay. Yet it is only a century ago that the success which 
attended Brindley’s first effort in this direction excited as much 
enthusiasm, and gave rise to as much controversy, as the railway 
projects of George Stephenson did in our day. They were 
nearly as successful then, and answered perfectly the purposes 
for which they were designed. But it is curious to mark how 
little the means of communication which then existed between 
the countries even of Europe sufficed to bring the nations to- 
gether. The Canal of Languedoc, 148 miles in length, uniting 
the Mediterranean and the Atlantic, had been commenced in 
1661, and completed in twenty years, nearly a century before 
Brindley put forward his modest schemes. Yet both in the Parlia- 
ment and out of doors these were treated as visionary and impos- 
sible ; and no one seems to have known how much greater works 
had been executed in France before his day. Now, on the other 
hand, if a form of bridge or of chair is invented in America, or 
introduced in India or Australia, it is discussed in Great George- 
street within a month of its application, and is either rejected or 
added to the stock of engineering knowledge. 

Had railways been invented a century earlier, it is probable that 
nine-tenths of our canals would never have been excavated; though 
they do possess qualities that railways cannot compete with, and in 
flat countries, where water is abundant, they will probably always 
hold their own. They get rid of friction to even a greater extent 
than the rail ; and the lifting is done by water power—very simply 
and economically applied in locks—never by the tractive power, the 
canal being always a dead level. But, on the other hand, a boat 
passing through a canal has to displace a quantity of water equal to 
her own immersed section every time she moves her own length ; 
and, unless this is done very slowly and gradually the expenditure 
of power,becomes enormous. The locks, too, are an inevitable cause 
of delay, and in an active age, where time is so valuable, this 
inherent vice of slowness is fatal to the system in all but excep- 
tional cases. 

Notwithstanding this the French are now busily engaged in one 
of the greatest canal undertakings ever attempted. They are occu- 
pied in piercing the Isthmus of Suez by a ship canal, 190ft. at the 
surface in the narrowest part, and 28ft.in depth. Properly speak- 
ing, however, it can hardly be called a canal—it is, as the French 
call it, “‘ Un Bosphore;” an extension, in fact, of the Red Sea to the 
Mediterranean without any locks. Now that Mr. Hawkshaw has 
ascertained that the shores of the Mediterranean are firm enough to 
support the piers of Port Said, it is shown that there is no engineer- 
ing difficulty to prevent its execution; and there seems no reason 
for doubting the dictum of so competent an authority that it can be 
executed in five years from this time, at an expense of ten millions 
sterling. Whether it will pay or not is another question. Few, 
except perhaps the projectors, fancy it will: but it is the realisation 
of an idea of the Great Napoleon, it is believed to be a wound in the 
cuirass of England, and it gives the French a footing in Egypt; 
which, in their eyes, may be more valuable objects than dividends 
to shareholders. Perhaps they are right, but it is not the mode 
to encourage the investment of capital in similar undertakings. 
This, and the manifest absurdity of digging canals to accommodate 
steam boat traftic, have probably shelved for ever the cutting of the 
Isthmus of Panama, which used long to be looked upon as a sister 
project. The progress of the railway system is making it every day 
more apparent that one or two good railways will amply suffice for 
the class of traffic that will come across the American, as well asthe 
African isthmus, and at one-tenth part of the expense; while the 
improvements in sailing and steam vessels are daily rendering the 
voyage round the Southern capes less and less objectionable. One 
railroad has already been constructed to connect the Atlantic with 
the Pacific, and there will no doubt be others before long. ‘These 
will answer the purposes of all the traflic we can now foresee at a 
far less expense, and with far more certainty and rapidity, than a 
ship canal, even supposing tliat a ship canal could be executed at 
the same expense us the Suez Folly. ‘he science and skill of 
modern engineers could, no doubt, conquer the difficulties of this 
route as easily as that of Suez if it were worth while, but it is pro- 
bable that the one would be of as little advantage to commerce as 
the other, and it therefore will hardly be attempted. 

Generally speaking the aqueduct bridges that carry cauals are not 
graceful structures, the depth of the trough of the canal rendering 
the superstructures too heavy for the arches. Almost the only 
exception is the Pont-Oysylitau, on the Chester and Ellesmere 
Caual, where the water is carried in an iron trough on upright 
piers; aud this form might be made even more pleasing if it were 
ever to be employed again, though the opportunity wil! hardly be 
now afforded for trying it. 

A more pleasing form of aqueduct was that which the old Romans 
used for conveying drinking or irrigation water. ‘The invention of 
cast iron pipes has nearly abolished this form in modern times, 
though one very large but very ungraceful specimen of the class has 
been built across the Manhattan river, to bring water into New 
York ; and the French have erected the finest modern specimen,of 
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the class at Roquefavour,'to bring the waters of the Durance to Mar- 
seilles and its neighbourhood. The modern bridge is avowedly a 
copy, but with greatly increased dimensions, of the old Roman Pont 
du Gard, built for the same purpose in its immediate neighbourhood. 
The modern bridge is 1,289ft. long, the ancient only 882{t., and 265i/t. 
high, as against 137ft. Both are in three tiers of arches, one above 
the other, but there is a largeness of parts in the whole example 
that goes far to restore the equilibrium. The central arch in the 
Roman bridge is 80ft., that in the French only 49{t.;. and 
the whole design shows that though the Romans might be our 
inferiors in constructive skill, they were our masters in all that 
related to architectural conception. The Roquefavour aqueduct is 
ouly a pretty screen stretching across an opening in the hills. The 
Pont du Gard is a grand mass, worthily uniting the two sides of a 
rocky valley. But soit is with almost all our works. The con- 
structive and the artistic branches of the profession are divorced from 
one another, and practised by different sets of men calling them- 
selves by different names, and fancying they belong to different 
professions and have different objects in view. ‘Till they unite, and 
work harmoniously together, we cannot hope to see beauty united 
with the grandeur we have just been describing. 

Wonderful as many of the things are which have been alluded to 
above, perhaps the most wonderful thing of all is the electric tele- 
graph. And it seems destined to have about as much influence in 
bringing tue ends of the world together as even steam navigation or 
the rail. It is, however, the youngest of engineering inventions, 
and consequently the least perfect. 

Hardly more than twenty years have elapsed since the first little 
experimental line from London to Slough forced itself into notice 
by assisting in the cvpture of the murderer Tawell, and since then 
what progress has been made! Not only is it easy to converse with 
every important place in England, but messages can be sent to every 
capital in Europe, and answers received in an incredibly short space 
of time. Once it was possible to communicate with America, and it 
probably will be so again before the year 1864 changes its index. 
Already the Atlantic Telegraph Company have received tenders 
from eight different firms, any one of whom is competent to the task, 
and some of these tenders are so favourable that one of them will, 
no doubt, be accepted ; if so, London and New York may be within 
speaking distance again before twelve months are over, and this time 
with every chance of their connection being permanent, so great has 
been the improvement in the manufacture of submarine cables, and 
so extensive the experience of the mode of laying them. While this 
is being debated, a cable has left England which is destined to unite 
Calcutta with London, and which, in all probability, will accomplish 
this object ere lon’. But communication with any point in the 
North American coast must embrace also New Orleans and the 
whole of that continent. Our communication with Calcutta extends 
by an easy iink to Singapore,and from Singapore to Canton and 
Batavia; and from the latter place there is no difficulty in reach- 
ing the Australian continent. It may thus be that before many 
years are over we may see recorded in the morning’s Times 
evexts that happened at Sydney, or Shanghae, or San Francisco, 
on the previous day. Surely this is a wonder and a triumph of 
scientific skill if anything ever was; and surely the men who do 
these things are giants ! 

Mr. Smiles has profoundly studied, and has happily delineated in 
his lucid and instructive biographies, that remarkable succession of 
gifted minds which has, not by lucky guesses, but by incessant labour 
and by life-long thought, gradually erected that noble example of 
the dominion of man over the earth—the science of Engineering; 
and we are proud to know that there are men yet amongjus who can 
wield the arms of the invincible knights of old, and who will leave 
no meaner memory behind them. 

Besides the admiration which the works of our great engineers 
excite from the grandeur of their conception or the mechanical 
skill displayed in their execution, they have still another merit as 
worthy of the attertion of the philosophical inquireras either of these. 
They are the best and most complete examples that exist in modern 
times of an art carried out on scientific principles, and according to 
those processes by which alone success has hitherto been, or, so far 
as we can see, ever will be achieved in any art. From the days 
of old Sir Hugh Myddleton to the present time the only question 
with an engineer, after mastering the conditions of the problem put 
before him, was how he could most efticiently carry out the work 
with the most suitable materials, and within the limits of the means 
at hiscommand. In doing this the engineers have eagerly appro- 
priated every scientific discovery, and availed themselves of every 
new invention. They have always used the materials best adapted 
for their purposes, and in the mode in which most work could be got 
out of them. They have never looked backwards to the exploded 
forms of ancient days, but always acknowledged the age in which 
they lived, trying to outstep even its rate of progress. 

In this respect the engineers contrast singularly with the archi- 
tects, who form the other branch of one and tbe same profession. 
The latter, instead of following out principles, are content to copy 
forms, rarely thinking of what is really best under the circumstances. 
It is sufficient for them to know that a thing was done by some 
other people in some bygone day, and without thinking how social 
circumstances may have changed, or the arts progressed since that 
time ; if it has been done before, it ought, according to their creed, 
to be done again. ‘They aim at restoring an artistic heptarchy in 
the midst of the progress of the nineteenth century. 

The principles which the engineers are following out are iden- 
tical with those which taught the Egyptians how to erect the 
wondrous temples which still adorn the banks of the Nile, by the 
use of which the Greeks perfected their architecture, and which 
enabled the Masons in the Middle Ages to erect those cathedrals 
and castles which we still admire so much. In all other ages but 
this the principles of architecture were as well understood and as 
fixed as those of engineering. They were, in fact, identical; and it 
Was just as easy to ascertain then what was the best design for a 
cathedral or a mansion, as it is now to know what is the best form 
of a ship or the best mode of building a bridge. 

The consequence of this divergence of principle is that the archi- 
tects are quarrelling over Greek mouldings and Gothic pinnacles, 
and dreaming of reproducing the elegance of classical times, or the 
blundering enthusiasm of the Middle Ages, while the engineers 
are spanuing our rivers with structures such as the world never saw 
before, bridging our valleys with viaducts, arching under our 
mountains, and roofing acres for stations. They are, in fact, 
executing a series of works that throw everything hitherto done 
into the shade; but all this, unfortunately, without that touch of 
higher art which is alone wanted for perfection ; and this simply 
because the building profession is divided against itself. Because 
its two branches are conducted on different principles they cannot 
work together. The engineers cannot forego theirs because they 
are the only principles which men of common sense can follow ; 80 
unless the architects will consent to forego some of their archwologi- 
cal fancies, and work harmoniously with the cngineers, we may be 


condemned to live in the midst of ugliness forever. It is only this | 


reunion that is wanted to perfect the works described above, and it 
ought to be easy of accomplishment. ‘he architects themselves 
would delight in the change. It is the public who are their em- 
ployers who do not see the necessity for it, and cannot understand 
its bearing. When once the fact is appreciated we shall surpass all 
preceding ages in architecture, as we have done in engineering ; 
and if the engineers can only force this fact on public attention they 
will have done a greater service than in bridging the Menai Straits, 
or in tunneling through the Alps. To call architecture back within 
the domain of logic and of common sense is what is most wanted on 
the part of the engineers to complete the services which they have 
rendered and are rendering to mankind. 








Franco Spanish Trape.—(From our Correspondent).—It has been 
resolved to establish a line of steamers to unite the port of 
St. Nazaire to that of Bilbao. The service will be performed by 
ae screw steamers and the passage is expe:ted to be effected in 

ours. 
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METROPOLITAN RAILWAY PROJECTS. 


Tue notices of intended applications to Parliament in the ensuing 
session for railway bills are very numerous, exceeding 300 for Great 
Britain, including about 30 for the metropolis. The report of the 
Lords committee on railway communication in the metropolis last 
session has produced a response in the shape of elaborate railway 
projects for next session that few were prepared for. Most of the 
projects appear to have been prepared on the spur of the moment, 
without much consideration either as to the cost of construction or 
as to the practicability of working them when made. The very few 
good railways that are actually required for the great lines of trafliceast 
and west, north and south, should be as free as possible from junctions 
and branches, as they tend to cause delay aud accidents, particularly 
those underground and in crowded thoroughfares. When it is 
considered that every mile of railway occupies about 11 acres of land, 
including stations, and that land in the metropolis is worth from 
£100,000 to £1,000,000 per acre, and that the Charing-cross Railway 
and City branch will cost nearly £1,500,000 a mile, although passing 
through probably the least valuable property in the metropolis, the 
utmost caution and judgment will be required on the part of the 
committees on the bills in dealing with such of those projects as may 
be brought before Parliament next session. The difficulty of 
corstruction through houses and streets, the vast obstruction to 
business and other serious matters, should not be overlooked. 
During the past four or five weeks several persons have been alarmed 
by the announcement of the surveyors that their houses would be 
required for a railway, either underground or overground, or be 
cleared away for a station. There are about 30 separate railway 
schemes for accommodating a certain portion of the metropolis 
on the north of the Thames. There are also a _ vast 
number of diagonal and junction lines proposed to be 
constructed between existing railways and those in course of 
construction and those to be sanctioned next session. No doubt 
some of these schemes are intended as a system of railways for the 
metropolis, while others are intended as parts of the whole. The 
Thames embankment, from Westminster to Blackfriars, and the 
new street from New Bridge-street to the Mansion House, are 
favoured with five projects of underground railways—The London 
Low Level, the London Union, the Victoria Station and ‘Thames 
Embankment, the Metropolis District, and the Metropolitan Grand 
Union. The London, Chatham, and Dover Company seek for 
power to vest the Ludgate-hill portion of their Metropolitan Exten- 
sion line, from Earl-street to the Metropolitan Railway, in the Great 
Northern Railway Company, either wholly or partially. The Great 
Northern are to have power to run from their main line at King’s- 
cross over the Metropolitan and London, Chatham, and Dover 
Railway to the new station fronting the Crystal Palace, and also to 
run to and from the Victoria Station, Pimlico. The Metropolitan 
Railway Company propose to make a junction Jine with the Midland 
Railway near the Euston-road; to extend their extension line from 
near Finsbury-circus to Trinity-square, Tower-hill ; and also, at the 
other end, from Paddington to Notting-hill, Kensington, and 
Brompton. An intended company are to ask for power to extend 
the Metropolitan Railway from Baker-street station to St. John’s- 
wood and the Finchley-road station of the Hampstead Junction 
Railway. The Great Eastern Railway Company propose to extend 
their main line from near Tap-street to Wormwood-street, Bishops- 
gate, running for the greater part of the distance alongside of the 
City Extension of the North London Railway, having a station in 
Wormwood-street. They also propose to extend their line north- 
wards from near Tap-street to Tottenham and Edmonton, There 
are two schemes—the East London (Thames Tunnel) and the 
Thames Tunnel—to carry railways through the Thames Tunnel, 
to make suitable approaches, and to connect the railways north and 
south of the Thames in that direction. 

Charing-cross appears to be a very favourite point of convcrgence. 
A company proposes to make a railway from the London and North- 
Western Kailway at Willesden and the Great Western Railway 
near Bishop’s-road, Paddington, to the Charing-cross Railway. 
The Hampstead, Midland, North-Western, and Charing-cross 
companies propose to make a railway from Hampstead-heath, the 
Midland Railway at Upper Park-road, and the London and North- 
Western Railway near the Primrose-hill tunnel, to the Charing- 
cross Railway. ‘The Charing-cross Northern Company propose to 
make railways from the Great-Northern and Midland Railways near 
King’s-cross to the Charing-cross railway. The Tottenham and 
Hampstead Junction Company propose to make a railway from St. 
John’s Church, Holloway-road, forming junctions in its route with 
the London and North-Western and Midland Railways near Euston- 
road, terminating by a junction with the Charing-cross Railwa: 
near the northern end of the bridge over the Thames. The Nort 
and South Junction (high level) propose to make railways from 
Moorgate-street and Swan-alley to the South-Eastern and London 
and brighton Railways, with a branch to St. Helen’s-place. Another 
company proposes to make a railway from the Blackwall line near 
Cannon-street-road to the Great-Northern Railway near the Seven 
Sister’s-rcad Station, and to the Midland Railway at Kentish-town. 
The Tottenham and Farringdon-street Company propose to make a 
railway from Tottenham, Stoke Newington, Islington, and Clerken- 
well to the North side of Ludgate-hill. The Victoria Station and 
Thames Embankment Company propose to make a railway from 
the Victoria Station, Pimlico, sing through and under Victoria- 
street, and Broad Sanctuary, New Palace-yard, Bridge-street, and 
the Thames embankment to Blackfriars Bridge. The Thames 
Viaduct Company propose to make a railway from the third pier of 
Westminster Bridge to the second pier of London Bridge, city side. 
The Oxford-street and City Company propose to make a railway 
underground from Park-lane throughand under Oxford-street, New 
Oxford-street, High Holborn, Greville-street, and Charles-street to 
Farringdon-road, near the Metropolitan Railway-station. The Mid- 
London Company propose to make a railway from the West London 
Extension Railway at Kensington to the Victoria Station, Pimlico, 
passing under Cromwell-road, Hyde Park corner, to the centre of 
Coventry-street, near the Haymarket, and thence to York-terrace, 
Adelphi. Then another line from Victoria Station, Pimlico, passing 
along and under Victoria-street, Scotland-yard, along the foreshore 
of the Thames to New Bridge-street, to the Chatham and Dover 
Railway in Skinner-street, also a branch railway passing from New 
Bridge-street, under the centre of New Earl-street to Bread-street, 
Gracechurch-street, and the Fenchurchestreet Station. A railwa 
from the London and North Western at Gloucester-road, Regent's 
Park, to the above mentioned line in the centre of Coventry-street. A 
railway from Leicester-square to the Adelphi. Railways from Ken- 
sington to the Metropolitan Railway at Paddington. Some of this 
company’s lines are intended to be carried overground, and some 
underground. Of the 37 railways proposed by this company, they 
intend six to be made by the Metropolitan Company. The Cote 
Low Level Company propose to start with a railway from the Vic- 
toria Station, Pimlico, passing along and under Victoria-street, part 
of the 'hames Embankment, along and across sundry streets to 
Dowgate-hill. Branches from Scotland-yard to the Charing-cross 
railway, from the main line at Blackfriars to the Metropolitan 
Railway, Farringdon-road; and a branch from this underground 
branch near Ludgate-hill to the main line, where it is intended 
to cross Printing-house-square. The main line is proposed to 
be extended to the Metropolitan Railway at Finsbury-circus. 
‘They also propose to make four new streets. The London Union 
Company propose to make railways from Hendon to Chelsea, 
several junction lines with the South-Western and London, and 
Chatham, and Dover railways ; a railway from Westminster Bridge, 
along the foreshore of the Thames, to the Inner-temple, Blackfriars, 
Snow-hill, and Charlotte-row, Poultry. The London Main Trunk 
Company propose to construct their underground system from the 
Great Eastern at Old Ford-road to Mile-end Old Town and the 
Metropolitan Extension Railway at Finsbury-circus; a railway from 
this point to the Chatham and Dover Railway at Blackfriars, totally 
regardless of an existing and authorised line for that purpose; a 

ilway from Labour-in-vain-quare to Ludgate-hill; sundry 

anches to Whitechapel, Fenchurch-street, and Cannon-street ; 


finishing up with a railway from Labour-in-vain-square to the 
Bridewell, Whitechapel, Inner-temple, and Westminster Bridge. 
The Metropolitan District Company propose to construct an inner 
circle of railways within London north of the Thames, and also an 
outer circle round the metropolis north and south of the Thames, 
including 34 railways and junction railways. The main outer circle 
is proposed to commence at Wandsworth by a junction with the 
Chatham and Dover Railway, passing to Battersea, Old Brompton, 
Notting-hill, Kensington, Paddington, Kilburn, Finchley-road 
Station and Seven Sisters’-road, Stamford-hill, Stratford, New Cross, 
making junctions with the Great Western, the London and North- 
Western, the Midland, Great Northern, Great Eastern, and all the 
railways in its route. The inner circle is proposed to start from 
Brompton, thence to Cannon-row, Westminster, to Cannon- 
street, City, and the Blackwall Railway, Fenchurch-street. 
The Metropolitan Grand Union propose to make railways 
from the West London Railway at Kensington to the Inner- 
temple and to the Blackwall Railway, near Christian-street, from 
thence to the Metropolitau Railway at Finsbury-circus; from Ken- 
sipgton to the Metropolitan Railway at Paddington; a railway 
from the South-Eastern Railway in Bermondsey to the City branch 
of the North London Railway ; and about nine branch or junction 
lines with railways in its route. The projects for accommodatin 

the suburban districts are not numerous. ‘Ihe Great Northern an 

Victoria Station Company propose to make a railway from the 
Great Northern at a point about a mile and a half from Barnet, 
passing near Finchley, Hendon, Willesden, and Kensington to the 
West London Railway. The Edgware, Highgate, and Lon- 
don Company propose to make an extension from Hornsey 
to the Alexandra Park. The Wood-green and Enfield Com- 
pany propose to make a railway from the Wood-green 


Station of the Great Northern to the Great Eastern Railway 
at Enfield. The Watford and Edgware Junction Company propose 
a railway from Watford to the Edgware, Highgate, and London 


Railway at Edgware. The Tottenham and Hampstead Junction 
propose to make an extension to the Alexandra Park from the main 
line near St. John’s Church, in the Holloway-roal, to Muswell- 
hill, near the Green Man, skirting the Alexandra Park, and passing 
in its route through a beautiful ond healthy district which is prac- 
tically inaccessible to omnibuses, to the Colney Hatch Station of 
the Great Northern Railway. The North London Company propose 
an extension of their City branch northwards from Kingsland to 
Tottenham. 








THE NEW RAILWAY PROJECTS. 

Tue following is an official list of all the plans and sections for 
new railways deposited, in conformity with the standing orders of 
the Houses of Lords and Commons, with the Board of Trade up to 
8 o'clock on Monday, being the last day for receiving them :— 

Alford and Mablethorpe, Avon Valley, Antrim and Down 
Counties Junction, Aylesbury and Buckingham, Ashford and 
Faversham Junction, Aberystwith and Welsh Coast, Annandale 
and Solway Junction ; Alton, Alrewas, and Winchester Extension ; 
Aldborough Pier and Railways, Anglesey Central. 

Belfast Central, Bristol Port and Channel Docks, Bourton-on-the 
Water Extension, Blyth and Tyne (new works), Bromley, Blyth 
and Tyne (additional powers); belfast, Ballymoney, and Ballycas- 
tle; Banbridge Railway, Tramway and Pier; Belfast and Northern 
Counties; Beckenham, Lewes, and Brighton; Bristol and South 
Wales Union (additional lands); Buckfastleigh, Totness, and South 
Devon; Brecon and Merthyr-Tydfil Junction; Bristol Port Exten- 
sion, Brecon and Merthyr Junction (No. 1), ditte (No. 3); Bodmin, 
Wadebridge, and Cornwall Junction; Blackpool and Fleetwood, 
Blockley and Banbury; Bridport Harbour, Railway, and Pier; 
Bangor and Llanberis Direct, Bristol and North Somerset (Bath 
extension), Brighton Tramway, Bristol Central Station and Rail- 
ways, Bristol and North Somerset Extension; Blackfriars Embank- 
ment, Roadway, and Railways. 

Charing-cross (Western), Chichester and Midhurst, Corres ; 
Crief, Methvin Junction, and Brauch; Chipping Norton and 
Banbury, Carrickfergus Tramway, Chichester and Midhurst, Clifton, 
Carmarthen and Cardigan Branch, City of Glasgow Union, Ditto 
and Hutborn Tramways, Caledonian (Glasgow Harbour), Ditto 

Bredisholme and Tennochside), Cuekfield, Chichester and Midhurst, 
Yrystal Palace (new lines); Cheadle, Didsbury, and Manchester ; 
Carnarvon and Llanberis, Cannock Chase and Wolverhampton, 
Charing-cross (additional lands), Central Wales and Staffordshire 
Junction, Chard Railway and Lyme Regis Harbour Railway, 
Crystal Palace and South London Junction, Carmarthenshire, 
Charing-cross (Northern), Carnarvon and Llanberis, Cowes and 
Newport, 

Dublin, Rathmines, Rathgar, Roundstown, Rathfarnham, and 
Rathcoole; Devon (North) and Somerset ; Dublin, Rathmines, and 
Rathfarnham; Dublin and Baltinglass Junction, Dumfriesshire 
and Cumberland (Solway) Junction; Dover, Deal, and Sandwich ; 
Denburn Valley, Dublin Trank Connecting ; Dudley, Oldbury, 
and Birmingham; Daventry, Dublin Metropolitan, Drayton Junc- 
tion; Dublin, Wicklow, and Wexford; Dublin Grand Junction, 
Dublin. 

Exe Valley, East Gloucestershire ; Edgware, Highgate, and 
London (branch to the Alexandra Park); Exmouth Docks, Kast 
and West Junction, East London (Thames Tunnel), Edinburgh and 
Glasgow, East Norfolk Railways, Erith Tramways; Ely, Hadden- 
ham, and Sutton. 

Farnham, Aldershott, and Woking; Flintshire; Finchley, Wil- 
lesden, and Acton. 

Great Eastern (St. Ives to Ramsay), Great Western (further 
powers), Gloucestershire and Wiltshire, Great Northern, Nos. ‘1, 2, 
and 3, Guildford and Leatherhead, Glasgow and North British, 
Glasgow and Paisley, Great Eastern (Northern Junction), Great 
Northern and Victoria Station, Garstang and Knot-end, Glendevon 
and Crieff, Great Eastern (Highbeach Branch) Ditto Junction ; 
Gloucester, Cheltenham, and Oxford; Gloucester and Ledbury, 
Great Southern abd Western, and Midland Great Western Junction 
of Ireland, Great Eastern (Metropolitan Station and Railways). 

Hadleigh and Lavenham, Helston and Penrhyn Junction, 
Hammersmith and City Extension, Holywell, Hayling, Halifax 
and Ovendon Junction, Hammersmith and Wimbledon, Hoylake ; 
Hereford, Hay, and Brecon; Henley in Arden; Hounslow, West 
Drayton, Beconsfield, and High Wycombe ; Halifax, Huddersfield, 
and Keighley ; Hammersmith, Midland North-Western, and 
Charing-cross Junction. 

Ilfracombe. 

Kent Coast, Kilkenny Junction; Kew, Turham-green, and Ham- 
mersmith ; Kingsbridge, Knutsford and Warrington ; Kington and 
Kardisley ; Kingston, Tooting, and London, 

Liverpool and Central Station ; Launceston, Bodmin, and Wade- 
bridge ; London, Brighton, and South Coast (additional powers) ; 
Londonderry and Lough Swilly (extension); Lancashire and York- 
shire, ditto (additional powers); Lancashire Union, London Low 
Level; Leeds, Bradford, and Halifax (new works); London, 
Brighton, aud South Coast (Kemp-town Station and lines); ditto, 
Tovbridge (western and south-eastern lines); ditto (new lines to 
Battersea); London and North-Western (additional powers); Lym- 
ington Harbour and Docks; London and South-Western (Kensing- 
ton, Hammersmith, and Richmond); ditto (North Devon extensions); 
ditto (Chertsey extension), ditto (additional works); Llanidloes and 
Newtown (land); London and Blackwall (extension); ditto 
(Great Northern and Midland Junction); Llynvi Valley and 
Ogmore; London, Brighton, and South Coast (Ouse Valley 
line) ; Limerick, Foynes, Tralee, and Killarney Junction; Llanelly 
(No. 2); London, Chatham, and Dover (No. 2); Llandilo and 
‘Yeiffy ; London Main Trunk (underground connecting branches), 
London Union. 

Manchester and Milford (deviations and new lives), Metropolitan 
(extension to Trinity-square, Tower-hill), Metropolitan (additional 
powers), ag erg and St. John’s-wood, Midland (Chesterfield 
to Sheffield), Marple, Newmills, and Hayfield; Monklands, Mid- 
Wales, Mistley, ‘Lhorpe, and Walton; Metropolitan (Notting-hill 
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and Brompton Extension), Midland (new lines and additional 
powers), Macclesfield, Boddington, and Marple; Midland (branches 
to Bath and Thornbury), Macclesfield and Knutsford, Midland (St. 
Pancras Extension), Macclesfield and Cheshire Midland Junction, 
Mayfield, Market Harborough and East Norton, Market Harborough 
and Melton Mowbray, Maidstone and Ashford, Metropolitan and 
Grand Union, Metropolitan District. 

North Kerry and Limerick Junction, Newark and Mansfield, 
Newquay and Cornwall Junction, North Durham, North Stafford- 
shire (Silverdale, Madeley, and Drayton), North-Eastern (Leeds 
Extension), ditto (York and Doncaster), ditto (Leeds New Central 
Station), ditto (additional powers), North British (Carlisle Citadel 
Station), ditto (Abbey Holme and Leegate), ditto (Perth Branch), 
North and South Junction, North London (Tottenham Branch), 
ditto (additional powers), North Staffordshire (new works), Newry 
and Armagh (Extension), Neath and Brecon (new lines, Neath to 
Swansea), ditto Extension to Central Wales, North and South 
Staffordshire Junction, North and South London (High Level 
Junction), North and South-Western Junction, North and South 
London Junction. 

Okehampton Deviation, Oswestry, Ellesmere, and Whitchurch ; 
Oxford-street and City. 

Paddington and Thasteg-eom, Parsonstown and Portumna, 
Portsmouth and Portsea Extensions, Pembroke and Tenby, Purbeck, 
Prestatyn and Cwm, Peterborough, Wisbech, and Sutton; Pulbo- 
rough, Storrington, and Steyning; Portpatrick, Petersham, Peters- 
field, and Bishop's Waltham; Poole, Bournemouth, and Wimborne. 

Redruth and Falmouth Junction, Reigate and London (West-end 
Junction), Royston and Hitchin, Rib le, Ryde Station, Rhymney 
(Cardiff and Caerphilly), ditto (Junction with Merthyr ‘Tredegar, 
&c.), Ramsgate, Ross, Forest of Dean, and Monmouth, Rickmans- 
worth, Amersham and Chesham (level crossings). 

Stamford and Essendine (Sibson Extension); Salisbury and Yeovil 
(additional Jands) ; Stonehouse and Nailsworth Extension; Surrey 
and Sussex Junction; Swansea and Oystermouth; South Wales 
Mineral; Scottish North-Eastern; Scottish North-Eastern and 
Scottish Central; Scarborough, Whitby, and Stathes; Shrewsbury 
and Potteries Junction; South Cheshire; Southampton and Netley; 
Scottish Central (Dundee and Newtyle); ditto (extension of 
station); Shrewsbury Bridges; South Wales, Tenby, and Milford 
Haven Railways; Swansea Vale, and Neath and Brecon Junction; 
Staines, Egham, and Woking; Sunningdale and Yorkshire (with 
extension to Aldershott) ; Sheffield, Chesterfield, and Staffordshire ; 
South Eastern (No. 1); ditto (No. 2); ditto (No. 3); Stafford and 
Uttoxeter; Sunningdale and Cambridgetown ; Somerset and Dorset 
Railway (Cheddar Valley and Yatton); ditto (extension to Shepton 
Mallet); South Yorkshire (branches, &c.). 

Torbay and Brixham, ‘Tooting, Merton, and Wimbledon, 
Tendring Hundred, Thames Viaduct Railway, Tunstall, Tewkes- 
bury and Malvern (additional lands), Tottenham and Hampstead 
Junction (Alexandra Park Extension), Tottenham and Hampstead 
Junction, Teign Valley; ‘lamar, Kitthill, and Callington ; Tot- 
tenham and Farrinzdon-street, ames Tunnel ; Totness, Buckfast- 
leigh, Ashburton an! Newtown. 

Vale of Crickhowell, Victoria-station and Thames Embankment, 
Ventnor Tramway. 

Worcester, Dean Forest, and Monmouth (Gloucester Extension); 
West Yorkshire; Worcester, !. ominster, and Bromyard; Weston 
Super Mare, Axbridge Cheddar, and Wells; West Super Junction, 
Waterford and Weaiord, Wilts and Gloster, West Riding and 
Grimsby, Wellington aud Drayton, West Norfolk Junction, Watford 
and Edgware Junction, West Shropshire Mineral (new lines), ditto, 
alteration, Wallingford and Watlington, Woodgreen and Enfield, 
Wrexham, Mold, and Connah’s Quay ; Walthamstow, Clapham, and 
City ; Weald of Kent, Wolverhampton and Bridgemark, Wimbledon 
and Brixton, West Drayton, Staines, and Woking; Whitland, 
Tenby, and Milford Haven; Wensum Valley; the total number of 
projects being 300. 





BIDDELLS TRACTION ENGINES. 


_ Tusk improvements by George A. Biddell, of Ipswich, con- 
sist in the application and use of a@ friction clutch or clutches in 
combination with suitable driving and disengaging gear. The 
piston rod of the steam cylinder gives motion to the main or crank 
shaft, on which the friction clutches are by preference placed, 
although they may be placed on an intermediate shaft, one part 
having a sliding motion thereon, but always turning with it, whilst 
the other part which carries a toothed wheel is capable of turning 
thereon freely when the two friction clutches are not pressed together. 





On the main or crank shaft is a fly wheel. The toothed wheel 
carried by the friction clutches gives motion to another toothed 
wheel fixed on a second shaft, on which second shaft are two toothed 
pinions which turn with but can slide on that shaft; these pinions 
are coupled together by a double crank, connecting rods, and forked 
levers, or other suitable contrivance, in such manner that when one 
is moved out of gear with its wheel the other is moved into gear 
with its wheel. The crank by which these two pinions are slid is on 
a separate shaft having a lever handle, by which it can be turned 
in one or other direction at pleasure, and by the interposed mechan- 
ism slide the two pinions. One of these toothed pinions works in 
the teeth of an internal wheel, whilst the other works in the teeth 
at the periphery of a wheel of lesser diameter, but both these wheels 
are fixed on the same shaft. There are also two toothed pinions on 
this axle or shaft, which rotate with, but are capable of sliding on, 
the ends of this shaft or axle, so that either or both of such pinions 
may be in or out of gear with spur wheels carried by the two main 
road wheels, 

Motion is communicated to the crank shaft from the piston by its 
rod and connecting rod in an ordinary manner, there being guide 
bars, cross head, slide valve, eccentric, and parts in connection there- 
with, also & governor, throttle valve, starting valve, and feed pump, 
all which are arranged as heretofore. The starting gear, worked by 
a man at the back of the engine, is of the usual kind, and needs no 
description. There is a fly wheel and a small pulley fixed at opposite 
—- wet ae nor mb yom a which can be used for driving 
suitable nery when requ as by an ordinary portable engine. 
In the illustration g is the external part of the cast ison frietion sistch, 








REILLY AND MARTIN’S LUBRICATING HORIZONTAL SHAFTING. 
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having a cog wheel / securely bolted to it. Upon the largest dia- 
meter of this part of the clutch a wrought iron hoop is shrunk to 
give additional strength. This portion of the clutch, with its cog 
wheel 4, is free to turn upon the engine shaft, except when 
the other portion of the clutch is pressed into it, when it 
must revolve with that shaft. The whole clutch is kept 
in its position endways on the shaft by fixed collars. The 
internal part of the clutch has six sets of radial knuckle joints and 
screws & and adjusting nuts /. This portion of the friction clutch 
is always compelled to rotate with the crank shaft of the engine, 
being carried round by a key, but is capable of sliding endways. 
The hand when m gives motion to a screw through the small pair 
of bevel wheels n, which screws directly upon a forked lever, which 
receives two projections of a collar (made in halves), spanning the 
recess o in the boss of the part i of the friction clutch. By these 
means the friction surfaces of the clutch at p and g can be brought 
into powerful contact or released with perfect command, thus com- 
municating motion to the gearing at pleasure, whilst the engine is 
running, and without the necessity of stopping the engine shaft and 
piston. 


REILLY AND MARTIN’S LUBRICATING HORI- 
ZONTAL SHAFTING AND BEARINGS. 


Tuis invention, by James Railly and William Martin, of Man- 
chester, consists in forming the steps or pedestals of horizontal 
shafting with a recess or box to contain the oil or lubricating 
matter, so that as the shafting revolves it will only take up or use 
as much of the lubricating matter as is necessary for the purpose, 
and thus prevent the waste so generally complained of. 

Fig. 1 isa transverse section, Fig. 2a longitudinal elevation, and 
Fig. 3 a plan, without thecover, of one of the improved pedestals 
for a horizontal shaft without flanges; Fig. 4, a transverse section 
of a pedestal for a horizontal shaft with flanges; Fig. 5, a trans- 
verse section of the improved suspended pedestal or hanger ; 
Figs. 6 and 7, sections of the improved axle box for railway axles 
drawn to a reduced scale; and Iig. 8, a transverse section of a 
collar for forming the bearing surface of the shaft. 

In Figs. 1, 2, 3, 4, and 5, a represents the shaft, 0 its projecting 
bearing surface, c the brasses,d the body of the pedestal or banger 
which contains the brasses or other metallic bearings, and e 
the cover. The part of the pedestal which surrounds the brasses and 
ie bearing is formed as a box, having a cistern or recess / 
or containing the oil or lubricating matter, one or both sides g of 
the box being hollowed for the shaft to pass through. When the 
shaft is properly adjusted in the bearing, the cistern or recess is 
supplied with oil or lubricating matter to a short distance below the 
hollow A in the side of the box, and the bottom brass or bearing is 
partly submerged in the oil or lubricating matter, by which means 
the bearings are kept perfectly cool and lubricated in a very efficient 
mauner. It will be seen that the cistern or recess forms part of the 
body of the pedestal, perfectly distinct from the bearing or brasses, 
and therefore the shaft and brasses can be removed when required 
without ivterfering with the lubricating matter. The external 
shape of the box may be varied to suit the shape of the pedestal, 
and the dimensions of the cistern or recess adapted to the diameter 
of the shaft. The projecting collar or bearing 6 is placed loose 
upon the shaft, and afterwards firmly keyed to it. The collar is 
either of one piece or composed of two parts dovetailed together, 
as shown in Fig. 8, and may be made of iron, brass, or other 
metal. 

In Figs. 6 and 7, representing the improved axle boxes for rail- 
way axles, k is the end of the axle, / the box, and m the bearing of 
brass or other metal. The bottom of the box is formed as a cis- 
tern n, which contains the lubricating matter, and in the cistern 
there is a float o, and also, when desired, a sponge or other absorbing 
material. ‘I'he end of the shaft k revolves upon the float, which has 
apertures for allowing the lubricating matter to pass to the under 
side of the shaft, and be spread evenly over the surface, by which 
means the oil or other matter is continually being carried up to the 
upper bearing and returned to the cistern, and thus the shaft and 
bearing are effectually lubricated. The end of the axle is euclosed 
in the box, and at the inside of the box next to the wheel the axle 
is turned down, as at p, to form a flange and secure the steadiness 
of the wheel, and the block or cap, which contains the brass or 
upper bearing, is inclined, as at g, to cause the oil or lubricating 
matter to run down upon the working part of the shaft. 


AUSTRIAN INSTITUTION OF ENGINEERS. 

§1. Aw essay, furnished with the necessary drawings, for the use 
of architects and engineers, is to be written on the most practical 
desigus for iron and wooden roofs. 

The following are to be considered the most desirable parts of the 
contents of the paper :— 

The different forms of roofs, of various spans and designs, are to 
be brought by the competitor under certain systematic divi- 
sions, chosen by himself. The construction of each different form 
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of roof is to be exactly described in writing, and is to be made clear 
by means of drawings. 

These drawings must all be made to the same scale. For the sake 
of clearness, the scale chosen must not be too small. 

In order to attain the completeness required, the variations in 
construction, caused by the description of roofing material chosen, 
must not Le omitted. The forms of roofs, in which the covering 
material is also used for support—as is, for instance, the case with 
the Winiwierter roofing—must not be omitted. . 

2. The rules for calculating the principal parts are to be scientifi- 
cally determined. The resistance of the various designs, under the 
different accidental heads, is also to be calculated. 

3. In order to be able to determine the most eligible system for 
certain given cases, the datum of 15 Viennese centners per square 
Klafters (acentner is about an English hundredweight, and a Klafter 
is about an English fathom) of roof is given, according to which is 
to be calculated the amount of material used in some of the more 
important designs. 

The results of the calculations and comparisons must be tabulated 
in such wise that practical men may easily find the points to be 
considered in the construction of any particular roofs. 5 

§ 2. The essay which comes the nearest up to the above require- 
ment, will obtain the first prize of 400 vereins thalern; the secoud 
essay will gain the second prize of 200 vereius thalern (a thaler is 
about three shillings). 

The literary property of both the prize essays belongs to the 
authors; but they must engage themselves to publish their essays 
within the next six months, and to forward twenty copies of the 
work to the Institution. In case the authors do not print and 
publish their papers within the time, the Institution will take this 
upon itself, and will publish the two papers. aa 

In case the Institution should print any of the other essays in its 
publication, such papers will be paid for accordingly. — 

§ 3. Each paper must be provided with a suitable motto, 
and with a sealed signature and address. It must be sent before 
the 30th of September, 1865, to the “ Oesterreichischen Ingenieur- 
Vereine,” Vienna. : 

§ 4. Ihe prize committee will be chosen amongst the council of 
the Institution. The prizes will be allotted at the general meeting of 
the Institution in February, 1866, and will be at once given away. 

§ 5. The other essays will be left at the disposal of the writers 
in the office of the Austrian Institution of Engineers. 

Tue Councit or THe Austrian InstrtuTION OF ENGINEERS. 


Vienna, November, 1863. 





Buaketry Guxs.—The first of the four rifled guns, weighing 20 
tons each, manufactured at the Lowmoor Works, to the order of 
Captain Blakeley, for the Russian Government, was tested at the 
Royal Orduance butt st Woolwich on Monday, The proof charge 
consisted of 501b. of powder and a cylinder weighing 6UUIb., which 
was fired two rounds, according to the proof regulations. The result 
was satisfactory. 

Loxpon Low Leven Ratway.—Notice has been given of intended 
application to Parliament to incorporate a company to coustruct @ 
railway from the eastern side of the Victoria station, Pimlico, to the 
west side of Dowgate-hill, City ; passing alovg and under part of 
Victoria-street, part of the Thames Embankment, and along the 
foresbore of the river Thames, and under and across sundry streets, 
roads, and ways. An extension from near Dowgate-hill to the 
Metropolitan Railway near Finsbury-circus. Also for power to 
make underground branches from Westminster Bridge to Charing- 
cross, from Blackfriars to the Metropolitan Railway near Farringdon- 
street, from the branch under Farringdon-street, near Ludgate-hill, 
to the intended main line under Printing-house-square. Also for 
power to make roads and streets from Charing-cross to the ‘l hames 
Embankment roadway, from Whitehall-place to the preceding, (a 
roadway from the ‘Thames Embankment opposite the centre of 
Inner ‘'emple-gardens to New Bridge-street, aud a street from East- 
cheap to Fenchurch-street. Power toerect houses for the labouring 
classes on any land the intended company might acquire. . 

Steam Fire Enoives.—Messrs. Shand, Mason, aud Co. have just 
delivered to the London Fire Engine Establishment a steam fre 
engine, weighing but 27 cwt. It was tried, on Saturday last, at the 
Grand Surrey Canal, Addington-square. Steam was raised in 
twelve minutes. The jet was instantly changed, while at work, 
from jin. to lin., and from lin. to Jjin. The water pressure was 
maintained at from 9Ulb, to 1001b. with the {in. jet, at 8Ulb. with 
lin., and at 601b. with Ijin. The engine continued working with- 
out stopping for upwards of an hour, This engine is on the —_ 
principle as Shand, Mason, aud Co's, patent vertical —— re 
engine, which obtained the first prize at the late Crystal Palace 
trials, but is a size smaller. A fire occurred on Monday last, at 
12 o'clock, at Lamb’s-passage, Chiswell-street, adjoming ag 
Whitbread’s Brewery, where this cngine worked continaoasly for 
two hours, with nine 40ft. lengths of leather hose, and an inch jet, 
the water pressure not getting below 60lb. 
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Tuts invention, by Messrs. Nield, of Dukinfield, relates to core 
barrels for casting pipes, columns, cylinders, or other articles of cast 
iron or other metals. The core barrel may be made of any desired 
number of segments or curved plates joined together by hinges, and 
at the ends and middle of each segment there is a curved projection 
or lug. Through the interior of the barrel there is a shaft having 
fixed to it a number of cams corresponding with the working in 
juxtaposition with the lugs or projections on the segments. When 
the shaft is turned until the largest radius of each cam is in contact 
with its corresponding lug the core barrel is expanded to its 
largest diameter, but when the shaft is turned so that the cams are 
between the curved projections or lugs the barrel is allowed to 
collapse. At each end of the barrel there is a plate which covers 
the cams, through which plate and one or more of the lugs a pin is 
inserted for the purpose of maintaining the barrel in its expanded 
condition. 

Figs. 1 and 2 are longitudinal sections, Fig. 8 an end view, and 
Fig. 4 a transverse section, of the improved collapsing core barrel 
for socket pipes, the barrel being expanded to its fullest extent, and 
covered with loam; Fig. 5 is a transverse section of the barrel when 
collapsed ; Figs. 6 and 7 are views of a split or spring hoop for 
forming the socket ; and Fig. 8, a view of the lever for turning the 
shaft and in the interior of the barrel. 

The core barrel, shown in Figs. 1, 2, 3, 4, and 5, is made of three 
segments a, b, c, joined together by hinges d, and provided at the ends 
and middle with curved projections or lugse. The segments are 


made of cast or wrought iron, and the narrow segment c has a rib f 


extending its entire length for preventing the segment from twisting 
or buckling, but all the segments may have ribs when required. 
In the interior of the barrel there is a shaft g, having fixed to it as 
many cams / as there are lugs or projections on the segments, and the 
cams and lugs are maintained in line with each other by plates i, j. 
so that they may be in contact when required, the plates being fast to 
the end cams and keyed on the shaft. When theshaft g is turned by 
the lever, shown in Fig. 8, until the largest radius of each cam h 
meets the most projecting part of each lug e, as shown in Fig, 4, the 
barrel is expanded io its largest diameter, and a pin 4 ispassed through 
a hole in the plate i into a hole in one of the lugs, in order to main- 
tain the barrel in its expanded state as long as required, two of 
the segments having inclined edges, as at t, to allow the smallest 
segmeut to collapse, or, as before stated, pins may be inserted through 
the plate and all the lugs. When the sbaft g is turned so that the 
Jugs are between the cams, asshewn in Fig. 5, the segments leave 
the loam, and the barrel is collapsed and leaves the pipe with the 
core in the interior. When casting pipes with sockets at the top, 
the top of the segments may be made the shape of the pipe, no hoop 
being required ; or place round the segments a hoop of metal the 
size of the socket, and when the socket is at the bottom, as in Fig. 2, 
apply two hoops, one solid and one split, the solid hoop being 

laced in the seating plate and the split loop above it, a coating of 
joam being covered over the split hoop, the other being the size of 
the seating. The split hoop is shewn at m, Fig. 2, and also detached 
in Figs. 6 and7. The hoop is split, as at , 0, p, Fig. 7, and held 
together at the splits x, o,by thin plates rivetted to the metal, which 
plates enable the hoop to yield when the barrel is collapsed, and, in 
order to prevent the hoop from expanding out of the circle when 
placed on the barrel, the edges of the split p are bevelled. 





HETHERINGTON’S APPARATUS FOR COMBING 
COTTON. 

Tuts invention, by John M. Hetherington, of Manchester, refers 
to that description of machine for combing cotton and other fibrous 
material, known as Heilmann’s, and consists in a method of feeding 
the material to the usual nippers thereof. In this description of 
machine this feeding is effected by a pair of rollers, which, by their 
occasional revolution, convey forward the material so as to afford a 
given length to the nippers, which then preseut it to the revolving 
comb working in conjunction with other rollers, so as to afford a 
combing of both ends thereof. The present invention consists in 
the removal of the feeding rollers, and in substituting, therefore, a 
reciprocating apparatus, which thrusts the material forward by a 
rectilineal action, as distinguished from that of rotatory surfaces, by 
which means that point which acts upon the material may approach 
nearer to the usual nippers, and, therefore, to operate upon fibrous 
material of comparatively short staple. 

At a is the part which carries the ordinary bar or cushion 8, 
acting as the bottom part of the usual nippers, the upper part of 
which is shown at c; at d is one of the rollers employed for 
detaching the tuft of material and drawing the uncombed end through 
the topcomb. These are all ordinary parts. The part a, which is 
usually hollowed out to receive the feed rollers, is made up to a flat 
face, and upon this is placed a bar e capable of sliding upward and 





downward thereon, being guided in its motion by screws for other | 


Suitable arrangement. To the upper end of this bar is jointed a rod 
g, which at its other end is mounted upon a shaft A carried by a 
bell-crank lever i, &, formed, however, as shown, in two 
parts, mounted fast upon a shaft 1. The part & of this 


bell - crank lever is situate above the usual cylinder shaft m, | 
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lower end of which is situated above a cam p, p*, of two rises, 
the object of which will be hereinafter explained. The shaft 
also carries a lever g, to the outward end of which is jointed a rod 
r, connected at its other end by a joint to an arm s, turning upon a 
centre at ¢, which is carried by the sliding plate e. Upon the arm 
s is a bar uw, provided at its outward end with a blade comb », capa- 
ble of passing into a notch formed in the plate e as shown. The 
operation is as follows:—According to the position shown, a tuft of 
material has been delivered to be combed, and the preparation for the 
feeding action is about to commence. The shaft m being put in 
motion the part p of the cam will arrive in contact with the roller 
of the lever o, thereby causing it to turn upon its centre, by which 
means the shaft p aud lever q, fast thereon, will also be turned. 
This motion will draw forward the rod r and cause the arm s to 
turn upon its centre ¢ so as to move the blade comb v upward out of 
the notch in the plate e, so that there will be a space between these 
two parts sufficient for the passage of the material (shown by 
red colour), which is to be fed. The cam % will now arrive in 
contact with the lever k, which, being thus caused to turn upward, 
will impart motion to the shaft J, thus causing the other part i of the 
bell-crank lever to turn backward the shaft A bodily, and with 





it all parts mounted thereon. Py these means, therefore, the sliding 
plate e and comb blade » will be drawn backward together, sv 
that ithe comb blade and the notch in the plate e may be 
opposite to that part of the material which is to be laid hold of 
and passed forward. If, however, a provision to the contrary 
were not made, this carrving forward bodily of the parts would 
cause the comb blade v again to enter the notch before the end of 


p* of the cam is adapted, and this, coming into action shortly after 
the plate e begins to slide, causes the arm s to turn again upon its 
centre. The above described motions are those which have been 
preparatory to the feed, that is to say, the parts which are to 
lay hold of the material have been brought iatothe position for doing 
so, and the continued revolution of the cam p* will now allow the 
lever o to fall, thus bringing the comb blade v into the notch and 
nipping the material between the two parts, after which the cam n, 
by its decreasing radius, will graduaily allow the lever & to fall, thus 
permitting the plate e and comb blade v to move forward bodily and 
thrust forward the necessary length of material to the usual nippers, 
and thus the desired feed is effected. 


THE IRON FRIGATE NORTHUMBERLAND. 


(From the | Times.) 
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They must apparently differ not less in speed than in size, not less 
in outward form than in the thickness of their armour-plating. 
Though all have the same object in view, nearly every one is built 
on a different plan. According to Mr. Reed's theory, the size of the 
class of Warriors at present afloat is a radical and dangerous error, 
and the Admiralty reply to this by building still larger ones, but 
leave themselves a loophole of escape by at the same time construct- 
| ing one on Mr. Reed's size and plan, which is utterly opposed to 
| their own. The experience of La Gloire and the wooden armour- 
i ape ships of the French navy is considered by scieutific men both 
! here and there to be conclusive against that method of construction. 





upon which isa camn. Upon the shaft h is fixed a lever 0, the] So we are building them rather extensively, though the trip of the 





Prince Consort points ominously to the result we may expect. 
Captain Cowper Coles says virtually that all but cupola ships are 
wrong, and that his will knock Mr. Reed's “into a cocked hat.” 
So cupola ships are being built also. Now it is being said that the 
iron-clads built by Mr. Laird in the Mersey—vessels of only 1,800 
tons, but carrying 4in. armour plates—are the real things, after all, 
and that their form and build are the models which the Admiralty 
ought to adopt if they hope to prosper. Here, therefore, we have 
clearly six systems, with scarcely any single point of resemblance 
between the competitors, beyond that each agrees to decry the other 
as a costly and almost worthless sham. Of these six systems three 
have never been tried, and it says nothing for or against them to add 
that the partisans of each predict the utter failure of the other. Of 
the three that remain, the Warrior class has been tried and found 
nearly perfect ; the wooden coated ships have been partially tried, 
and the result has been much the same as has been experienced in 
the French vessels, and only the new Warriors remain to be experi- 
mented upon at sea. Three of these new Warriors are now building 
and nearly built,—one, the Northumberland, at the Millwall Iron- 
works, one, the Minotaur, at the Thames Ironworks, and one, the 
Agincourt, at Mr. Laird’s yard on the Mersey. Of these three, the 
Minotaur will be launched very shortly, but both the other ships are 
well advanced, and the principles on which they are constructed 
may be better seen in them than in the beautifully smooth hull of 
the Minotaur, where all is nearly finished. 

The plan on which the first Warriors were built may be roughly 
described as that of a square iron box, armour-plated at the sides 
and each end, and baving as it were a stem and stern not plated 
fitted on to this. These vessels have, to say the least, fully realised 
all that was expected of them. Their armour has been proved to be 
practically invuluerable to any artillery which we possess, their 
speed is higher than that of any other vessels, their buoyancy is 
great, their motion in a seaway easy, and, above all, they have 
proved watertight. As far, therefore,as our own experience 
and those of other nations yet go, our Warriors are regarded 
as models, and the new class of Warriors, the names of which we 
have just mentioned, only contain those alterations which there is 
every reason to believe will be improvements also. 

In the Northumberland, building at Millwall, these changes can 
be plainly seen. in the first place, all the new ships are longer, 
broader, and deeper, so as to make them of nearly 7,000 tons burden, 
and by this increase of size and a slightly flatter floor giving them 
greater displacement, they are enabled to carry armour-coating over 
all from end to end. Their length is no less than 400ft.; their 
breadth, 59ft. 3gin. ; their depth, 4!ft. Gin. Their internal method 
of construction is most massive, yet not so massive but that com- 
parative lightness is made an important consideration. Having 
no outer keel, the inner keelson is of unusual strength. It isa huge 
wrought iron girder, 3ft. 4}in. deep, which runs throughout the 
vessel from end to end, a rigid bolt, the backbone of the whole 
structure. To this the jointed ribs are rivetted. These ribs are 

laced very closely,—so closely, indeed, that there are only alternate 
intervals of 1ft. Llin. and 2ft. 4in. between each, and looking at 
where the ribs of the Northumberland are still in some places left 
uncovered, she seems an almost solid iron ship. The ribs vary in 
length from 10ft. long, and 3ft. deep, to 4ft. ong by 18in. deep— 
that isto say, they are made of wrought iron in these lengths to 
allow of their being rivetted to the longitudinals, which run from 
end to end of the vessel, and which by intersecting the ribs at the 
intervals we have stated divide the whole bottom framework into a 
series of small square cellular compartments of great depth, thickness 
and unyielding strength. Looking only at the ribs, however, 
without these intersections, they form an immense wrought iron 
bow, 4ft. thick at their widest part near the keel, and tapering off to 
18in. thick at the wales or widest part of the midship section, whero 
they are bent in,so as to form a ledge ldin. deep, on which the 
teak backing and armour plates rest, 5ft. below the water line. 

Strong and closely placed, however, as these ribs are, they are not 
so strong or so important to the framework as the longitudinals, 
which are placed five on each side of the keelson, and form single 
massive girders, so to speak, running from end to end of the ship, 
curving with the curve of her lines, and all converging in the bows 
and stern, and making in fact, one solid piece or girder of the whole 
frame. The cross beams which carry the deck are also of wrought 
iron, on thelower decks 15in. deep, beneath the upper deck 12in., 
while beneath the oak upper deck of all is an iron one to keep out 
shells. Thus every part and portion of the vessel is made a kind of 
iron box, as strong as girders, rivets, and angle irons can construct 
it,and the vibration which under a high power and heavy armour 
plates works wooden framed ships to pieces is reduced to a minimum, 
and rendered harmless. The height from the floor to the lower 
deck beams is 21ft., from lower deck to main deck 9ft. 2in., and 
from main deck to upper 7ft. 2in. clear. 

Outside the ribs we have described, but inside the armour, is the 
skin of the ship of wrought iron plates, and outside all is the armour, 
composed of Yin. of solid teak beams and 5}in. of rolled plates 
fastened through in the usual manner with bolts to the inner skin. 
Along both sides of the ship, almost from the floor to the main deck, 
run what are called wing passages, 3ft, Gin. wide, and the height of 
the decks with which they correspond. These wing es are 
shut off from the body of the vessel by wrought iron bulkheads, 
inside which, and below the water line, the magazines will be 
formed. Transverse webs communicating one with another by man- 
holes, which can easily be shut, divide these wings into a series of 
watertight compartments, and their use is to enable men to get at a 
leak, in case of ashot entering, or, in case of a fractured plate, 


| to confine the leakage to the compartment in which it originates. 


|case of an enemy boarding. 


The iron sides of the Northumberland have a slope inward of 2ft., 
an incline of about one foot in tev. ‘The bows are formed in outline 
like the curve of a swan's breast, the breast. or beak of the part to be 
used as a ram, projecting under water 6}ft. beyond the apparent 
bows above. ‘I'he stern is quite round, and at both bows and stern 
the armour plates are gradually lessened off from 54in. to 4}in. in 
thickness. ‘This reduction of their solidity is partly to lighten the 
stem and stern as much as possible, and is partly necessitated by 
the extreme difficulty of bending 5}in. plates to the peculiar forms 
required at these portions of the hull. The fine points to which 
botb bows and stern are carried, offer such facilities for shots to 


the retrograde motion was effected ; to obviate this, the second rise | glance off, that 4}in. is generally thought to be the maximum 


requisite here. The inner and outer stern partsof the Northumber- 
land are gigantic specimens of forgings, being 20in. by 10in., and 
18in. 10in. respectively, and each is 44ft. long. The beak or bow 
piece also is a single forging, and weighs 81 tons. . 

The Northumberland is to carry forty-eight of the heaviest guns 
on her main deck, with two immense pivot guns, and six broadside 
guns on her upper—fifty-six in all. Her ports are to be as small as 
those of the Warrior, that is to say, 3ft. 6in. high and only 20in. 
wide, so as to reduce the chances of a shot or shell entering to as low 
a point as is consistent with working broadside guns at all. She is 
also to have an iron tower on her upper deck, 18ft. long by 13ft. 
wide, coated with 4}in. iron, and pierced for riflemen in 
Her engines are already in 
course of construction by Messrs. Penn and Sons, and will 
be of no less than 1,250-horse wer nominal. Her bun- 
kers will hold about 1,400 tons of coal, or enough for ten y= vd 
constant steaming, and her mean draught of water when fully 


Tue variety of iron-clad frigates which we are promised will | equipped will be only 24ft., or nearly 2ft. less than the old wooden 
hereafier form a curious chapter for the historian of our navy. | 


line-of-battle ships. At this immersion her portsills will be nearly 
10ft. from the water, or a little more than 4ft. higher than those of 
the once famous La Gloire. The calculations of her designers and 
engineers give her a speed at full power of 14 knots, or more than 
16 miles an hour. One great improvement which these new 
Warriors will inaugurate is a total change in their rig. When the 
ironclads which are now afloat were building, the Admiralty would 
! not hear of any departure from the traditional three masts, and 
those were to be wooden ones. Three masts, and three masts only, 
were accordingly put into vessels which are twice as long as any 
line-of-battle ship afloat, and it was not until experience proved 
| that our ironclads were, under sail, the most unhandy vessels in the 
service, that their lordships consented to give the new ones their 
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roper quota of spars. The Northumberland and her sister, there- 

‘ore, are to have five masts each, threa to be square-rigged, two 
with fore and aft sail, and all to be of iron. The immense impor- 
tance of the latter change must be evident to all who consider what 
must be the position of the Warrior in action, with a wooden mast 
shot away and floating alongside till its mass of cordage fouled her 
screw, and left her a helpless wreck. An iron mast is twice as 
difficult to shoot away as a wooden one, and if it does fall it goes 
down alongside like a deep sea lead, tears itself free, and sinks. 
Perhaps, as these improvements are being introduced, it may not be 
out of place to mention another which would be equally gratifying 
both to officers and men—we mean the number of the crews of 
these vessels. A ship like the Warrior, though an overmatch fora 
wooden Channel Fleet, is only classed as a frigate, and, though 
twice as difficult to handle, and more than twice the size of any 
line-of-battle ship, has only a frigate’s crew. As regards the mere 
question of labour in scrubbing decks, &c., this deficiency is by no 
means unimportant, from the intense dislike with which such large 
under-handed vessels come to be regarded by sailors. But in the 
more important matter of handling the ship in a seaway, and 
perhaps having to handle the ship as well as fight it, the adherence 
to routine, in considering these formidable vessels as ordinary 
frigates, is little less than absurd, and may at any unexpected 
moment lead to most serious consequences. ‘he crew of the 
Warrior is only 550 men, when she ought to Lave 800. If these 
new and larger Warriors have less than &50 men, both officers and 
crews will find ample work in merely keeping them clean. We 
believe that in all the new vessels an endeavour will be made to in- 
troduce a. steering apparatus to overcome the serious difficulty 
which is now experienced in getting these ironclads to turn with 
tolerable quickness. 

The Northumberland is to be plated with the rolled plates of the 
Millwall Company, similar to those which recently, both at 
Vincennes and St. Petersburg, underwent, with success, such a 
severe trial from both the French and Russian rifled guns, At St. 
Petersburg the plates were fired at twice with Mr. Krupp’s 300- 
pounder stéel gun, loaded with 40 lb. and then 50 lb. of powder, and 
each time firing a 284 1b. steel shot at 250 yards range. Both these 
latter shots, of course, went clear through the plate, leaving a clean 
round hole, without cracking or splintering the metal in any way. 
‘This steel gun of Krupp’s, about which so much has latel y been 
said, has burst since these trials. The life of all large guns appears 
to be lamentably short every where. 


THE SOCIETY OF ARTS. 

Tne Society of Arts was founded in 1754, and incorporated by 
Royal Charter in 1847, for “ The Encouragement of the Arts, Manu- 
factures, and Commerce of the country, by bestowing rewards for 
such productions, inventions, or improvements as tend to the em- 
ployment of the poor, to the increase of trade, and to the riches and 
honour of the kingdom; and for meritorious works in the various 
departments of the Fine Arts; for Discoveries, Inventions, and Im- 
provements in Agr  jiture, Chemistry, Mechanics, Manufactures 
and other Useful Ar — for the application of such natural and 
artificial products, wh ‘her of home, colonial, or foreign growth 
and manufacture, as muy appear likely to afford fresh objects of 
industry, and to iacrea + ihe trade of the realm by extending the 
sphere of British Comm re; and generally to assist in the advance- 
ment, development, and p actical application of every department 
of Science in connection with the Arts, Manufactures, and Commerce 
of this country.” 

The importations of new products from our colonies, the reclaim- 
ing of waste lands, the improvement of agriculture, the application 
of chemistry to the industrial arts, and the improvement of machi- 
nery, were amongst the earliest objects to which the Society directed 
its attention, and its transactions show that the premiums it has 
awarded, the opportunities it has afforded for discussion, and the 
information it has been the means of disseminating, have led to 
many important improvements in manufactures, and have laid 
open many pew and valuable sources of industry and commerce in 
the United Kingdom, the colonies, and foreign countries. 

The Society now issues the following geveral list of subjects, in 











reference to which premiums and medals are offered. 1t is also 
directing its attention to the encouragement of artist workmen, by 
offering premiums for works in wood carving, modelling, repoussé 
and hammered work in metal, chasing, ivory carving, painting on 
enamel and porcelain, marquetry, glass engraving, &c. Particulars 
of these premiums will shortly be issued. 

From a very early period the Society has held exhibitions of 
various kinds, which, by showing what had already been done, and 
the degree of perfection that had been attained, have stimulated the 
progress of invention and design, and directed attention to points 
still requiring improvement. Since its incorporation by royal 
charter, in 1847, it has been able to carry out these objects more 
systematically, and by holding a geries of industrial, mechanical, 
educational, and fine arts exhibitions, it prepared the way for the 
Great International Exhibition of 1851, which was originated by 
the Society. 

It was subsequently occupied in establishing the International 
Exhibition of 1862, for which it obtained a guarantee fund of nearly 
£450,000, and a royal charter incorporating the Commisssioners for 
carrying out the Exhibition. 

For eighteen years the Society had the honour of having for its 
President the lamented Prince Consort, under whose auspices many 
of its most successful operations, including the Great Exhibition of 
1851, were carried out. His Royal Highness the Prince of Wales 
= - ened honoured the Society by accepting the office of Pre- 
sident. 

In 1852 the Society founded its “ Union of Tastitutions,” and 
now has about three hundred literary, scientific, and mechanics’ 
Institutions, and local educational boards, in the United Kingdom 
and the colonies, in union with it. One of the principal objects of 
this “union” being the promotion of adult education, the Society 
has appointed a central board of examiners, and for several years 
past has held examinations of members of these iustitutions and 
other persons, to whom it awards prizes and certificates, in all the 
principal branches of knowledge. His Royal Highness the Prince 
Consort, late president of the Society, showed his interest in the 
examinations by offering and annual prize of twenty-f've guineas 
as a special mark of distinction, and this prize has been graciously 
continued by her Majesty the Queen. 

The Society publishes a weekly journal entitled the “Journal of 
the Society of Arts,” which contains reports of the Society's pro- 
ceedings and transactions, reports of the Institutions ia union, and 
@ variety of information connected with arts, manufactures, and 
commerce; the Society also enters into correspondence and 
exchanges publications with foreign and colonial societies. 

The Society consists of upwards of three thousand members. 

Caudidates for membership* must be proposed by three members 
of the Society, and afterwards balloted for. “The annual subscription 
is two guineas, payable in advance, from the quarter-day next pre- 
ceding the date of election, or a life subscription of twenty guineas 
may be paid, ‘here is no entrance fee. 

The privileges of members are as follow: —‘To be present and 
vote at all general meetings of the Society. ‘I'o attend the Wednes- 
day evening meetings of the Society, when papers are read and | 





discussed, and to give orders admitting two visitors to each meeting. } 
To attend the courses of lectures delivered during the session, and 
to give orders admitting two visitors to each lecture. ‘To have | 
personal free admission to all exhibitions held by the Society. ‘'o | 
be present at all the Society's Conversazioni. ‘Io receive a copy of | 
the weekly Journal. ‘I'o use the library and reading room. =~ 

_ The session commences in November and ends in June. At the | 
Weduesday evening meetings during the session, papers on subjects 


* Gentlemen desirous of becoming members should communicate with 
the secretary at the Society’s House, Adelpli, London, W.C., who will | 
also furnish information to Institutions relative to the terms and conditions 
of union, 


relating to inventions, improvements, discoveries, and other matters 
connected with the arts, manufactures, and commerce of the country, 
are read and discussed. 

Courses of lectures, as follow, will be delivered during the Ses- 
sion 1863-4 :—Fine art applied to industry, by W. Burgess, Esq. ; 
Chemistry applied to the arts, by Dr. F. Crace Calvert, F.R.S.; 
International commerce, by G. W. Hastings. Isq., barrister-at-law. 


Svbsects FOR PReMIvMs DURING THE Sessions 1863-64 anp 1864-65. 


The Council, in issuing the subjoined list of desiderata, would 
urge upon the members of the Society generally: and others, the 
importance of communicating detailed accounts of new processes in 
arts or methods of manufacture, of any modifications by which these 
may be simplified or labour saved, and of any novel application of 
raw materials, whether previously known or not, to useful purposes. 
It is quite possible that some of the things here set down as to be 
done may have been already accomplished, but in such cases the 
knowledge of them is limited. One of the objects of this Society is 
to elicit discussion on the subjects with which it deals, to see that 
nothing is concealed which may in any way tend to promote the 
good of all, and to record facts and opinions. The weekly meetings, 
and the “ Journal of the Society of Arts,” afford the requisite facilities 
for effecting this; and the Council earnestly hope that the oppor- 
tunities thus given may be taken advantage of. 

Patented inventions are not excluded from receiving the Society’s 
awards. 

The Sosiety is willing to receive communications on subjects not 
included in the following list, but in all cases expressly reserves the 
power of rewarding any communication according to its merit, or of 
withholding the premium altogether. 

The degree of originality and extent of suggestions for improve- 
ments will have material influence on the adjudication of the award. 

In all cases a full account and description of the invention for 
which a premium or medal is sought must be sent to the Society. 

All communications must be written on foolscap paper, on one 
side only, with an inch and a quarter margin. They must be 
accompanied by such drawings, models, or specimens, as may be 
necessary to illustrate the subject. ‘he drawings should be ona 
sufficiently large scale to be seen from a distance when suspended 
on the walls of a meeting-room. 

In regard to colonial produce of all kinds, it is absolutely necessary 
that a certificate from the governor, or other qualified person, should 
accompany the samples sent to the Society, certifying that they 
really are the produce of the particular district referred to. The 
samples should be sufficient in quantity to enable experiments to be 
made, and an opinion to be formed of their quality; and it is 
desirable that the cost price in the district from which they are 
forwarded should be given. In every instance the probable extent 
of supply, with the average yield, if cultivated, and whether 
similar articles have hitherto been exported from the colony, or 
not, and in what quantities, should be stated. 

All communications and articles intended for competition must be 
delivered, addressed to the secretary, at the Society’s house, free of 
expense, either on or before the 31st of March, 1864, or on or before 
the 31st of March, 1865, except where otherwise stated. In the 
first case they will be considered during the Session 1863-64, in the 
second case during the Session 1864-65. This restriction, as to the 
date of receipt, does not apply to articles of colonial produce, in 
respect of which this list is valid until 3lst December, 1865. 

Any communication rewarded by the Society, or any paper read 
at an ordinary meeting, will be considered as the property of the 
Society. Should the council delay its publication beyond twelve 
months after the date of its being rewarded or read, the author will 
be permitted to take a copy of the same, and to publish it in any 
way he thinks fit. 

Unrewarded communications and articles must be applied for at 
the close of each session, between the third Wednesday in June 
and the last Wednesday in July, after which the Society will be 
no longer responsible for their return.—By order, 

October, 1863. P. Le Neve Foster, Secretary. 

PREMIUM LIST—SPECIAL PRIZES, 
Swiney Prize. 

Best Work on Juwrisprudence.—Under the will of Dr. Swiney, a 
silver goblet, of the value of £100 sterling, containing gold coin to 
the same amount, is presented on every fifth anniversary of Dr. 
Swiney’s death to “the author of the best published treatise on 
jurisprudence.” 

The next award of this prize will be made on the 20th of January, 
1864. Competitors for this prize should send the copies of their 
published works to the secretary. 

Fornerci. Prize, 

Under the will of Dr. Fothergill, funds are bequeathed for the 
offer of a medal, and “the following subjects are proposed to the 
Society for their consideration :— 

1. The best method of preventing destructive fires, and of detect- 
ing incendiaries. 2. Of speedily extinguishing fires when water is 
scarce. 3, Of speedily securing valuable property from the flames, 
and also from thieves. 4. Of preventing or diminishing the 
numerous fatal disasters from fashionable muslin dresses catching 
fire, whether by rendering such dresses less combustible, or having 
constantly in readiness a large cloak of incombustible fabric com- 
posed of asbestos or amianthus, with which instantly to enwrap the 
whole body. 

Paper of this kind (incombustible) might preserve from fire 
valuable deeds and other manuscripts. A premium for the encou- 
ragement of such a@ manufacture is also earnestiy recommended. 
‘The above to be varied at the Society’s discretion.” 

On the present occasion the Society’s medals are offered :— 

Steam Fire Engines.—1. For the best and most efficient steam fire 
engine for land use. 2. For the best and most efficient steam fire 
engine capable of self-propulsion on land. The conditions required 
are—rapidity in raising and generating steam, facility of drawing 
water, volume of water thrown, distance to which it can be thrown, 
lightness, strength, and durability. 

Srock Prize, 

Under the will of John Stock, funds are bequeathed for the offer 
of a medal for the encouragement of drawing, sculpture, and archi- 
tecture. 

Shell Cameo.—On the present occasion the Society's medal is 
offered to female artists for the best cameo designed and executed 
on any of the shells ordinarily used for that purpose. 


TREVELYAN Prize, 

Preserved Fresh Meat.—'Vhe sum of £70, placed at the disposal of 
the council by Sir W. C. Trevelyan, Bart., with the Society's medal, 
is offered for the discovery of a process for preserving fresh meat 
better than by any method hitherto employed, applicable to the pre- 
servation of meat in countries where it is now almost valueless, so as 
to render it an article of commerce, and available for stores on ship- 
board. Specimens, with detailed accounts of the process employed, 
must be seut to the Society. 

Denton Paizes. 

Cottages for the Labouring Classes.—T wo prizes, of £25 each, are 

placed iu the hands of the council by J. Bailey Denton, Esq., to 


| which are added the Society’s medals, to be offered for the most 


approved designs for cottages, to be built singly or in pairs, at a cost 
not exceeding £100 each. One prize is to be competed for by 
members of the Architectural Association, and the other is open to 
general competition. Detailed particulars have been issued, and 
may be had on application to the secretary. The plans, drawings, 
and specifications must be sent to the Society's House, not later than 
the Ist January, 1864. 

Art WorkMansuie AND Woop-Canvine Exurpition AND Paizes, 

Prizes are offered by the Society in these subjects, and an exhibi- 
tion will take place in 1864, Special lists relative to this competi- 
tion will be issued. 





GENERAL LIST. 


The Society’s medals will be awarded for communications or dis- 
coveries in relation to the following subjects :— 

ceed Work.—For the best essay on ancient goldsmiths’ 
work. 

2. Bronzes.—For the best essay on the manufacture and casting of 
bronzes, and on brouze washes. 

3. Moulds for Metal Casting.—For the production of a material 
to be used in the formation of moulds for casting bronzes and 
other molten metals, so as to enable the casts to be produced without 
seams. 

4, Pigments.—For an account of the various pigments used in the 
fine arts, with suggestions for the introduction of new and improved 
substances. 

5. Substitute for Wood Blocks.—For the discovery of a substitute 
for the blocks used by wood engravers, so as to supersede the neces- 
sity of uniting several pieces of wood. 

6. Photographs on Enamel.—For the best portrait obtained photo- 
graphically, and burnt in iv enamel. 

7. Photographs on China.—For the production of a dessert or other 
service, in china or earthenware, ornamented by means of photo- 
graphy, and burnt in from an impression obtained either directly 
from the negative, or from a transfer from a metal plate obtained 
directly from the photograph 

8. Photographs on Glass.—For a tablo service in glass ornamented 
by means of photography, under similar conditions to the above. 

9. Photographs on Windows.—For the production, commercially, 
of ornamental glass for windows, by means of vitrified photographs. 

10. Fluoric Acid.—For a substitute for fluoric acid, to be used for 
engraving on glass, which shall be free from noxious fumes. 

11. Reproducing Designs Jor Printing —For a rapid means of repro- 
ducing artistic designs or sketches tor surface printing by machi- 
nery, such process to provide for lowering portions of the work to fit 
it for steam printing. 

12. Rollers for Calico-printing.—F or any important improvements 
in facilitating the production and economising the cost of engraving 
rollers for printing calicoes and other fabrics. 

13. Doctors for Calico-printing.—For the best material for, and 
form of “ doctors” for calico printing machines, which shall obviate 
the several objections to those now in use. 

14. Aniline Colours.—For a means of fixing upon cotton and 
other fabrics all the ordinary aniline colours, so that the dyed fabric 
will effectually resist the action of soap and water, or cold dilute 
alkalies. 

15.—Naphthaline.—For a practical process for converting the 
naphthalineof gasworks into alizarine or madder-red. 

16. Turkey Red.—For an essay, with the results of experiments, 
on the manufacture of Adrianople red. 

17. New Scarlet Dye—For the production of a scarlet dye for 
cotton. 

18. Murexide Red.—For rendering murexide red more permanent, 
when exposed to the atmosphere and sulphurous vapours. 

19.—Bleaching Wool.—For an account of any important improve- 
ments in the bleaching of wool. 

20. Lakes for Carriages.—F or the production of cheap purple and 
yellow lakes, of good quality, suitable for carriage builders, &c., and 
not liable to fade or change colour. 

21. Mordants.—-For a treatise on the mordants employed fn the 
dyeing of cotton, wool, and silk. 

22. New Green Dye.—For an account of the “green dye from 
Malta,” as shown in the Indian department of the International 
Exhibition of 1862, including original researches, giving methods of 
fixing the sarne upon cotton and other fibres and yarns. 

23. Green without Arsenic.—For the manufacture of a brilliant 
green colour, not containing arsenic, copper, or other poisonous 
materials. 

24. Chlorophyll——For the manufacture of chlorophyll from grasses, 
suitable for dyeing silk and other fabrics of a green colour. 

25. Green Dyes.—For the manufacture of green dyes from coal or 
wood tar. ’ 

26. Ultramarine.—For an artificial ultramarine, not liable to 
alteration when thickened with albumen and fixed by steam. 

27. Colours for Dyeing, §e.—For the discovery of oxy-naphthalic 
acid, a preparation of chloroxy-naphthalic acid, or for a treatise on 
the application of Laurent’s colours to dyeiug and calico printing. 

28. Trade in Foren Lye Stuffs—For an essay on the influence 
of the aniline series of colours upon the trade and commerce in 
foreign dye stuffs. 

29. Thickening Colours.—For the introduction of any substance 
the use of which will essentially economise the cost of thickening 
the colours and sizes used in dyeing and dressing fabrics. 

30. Substitute for Egg Albumen.—For a thoroughly decolorised 
blood albumen, or any economic and efficient substitute for egg 
albumen for calico printing. 

31. Use for Yolk of Eggs.—For a new, large, and economic use 
for the yolks of eggs, with particulars of the mode of preparation and 
preservation. 

52. Uses of Seaweed.—For the extraction from seaweed of any 
substance or preparation capable of extensive application as a dye, 
drug, thickening, tanning agent, or other generally useful product. 

33. Clays.—For an account of the mode of occurrence and of the 
uses of Cornish, Devonshire, and Dorsetshire clays, aud the quanti- 
ties annually worked. 

34. Artificial Stone and Terra Cotta.—For an account of the 
various artificial stones and terra cottas introduced and employed 
for purposes of construction, stating their properties, advantages, 
and imperfections, and their relative cost. 

35. Lighting and Ventilating Mines.—For an account of the 
methods at present in use in the various coal-mining districts, for 
ventilating and lighting the mines, with suggestions for their im- 
provement. s 

36. Copper Smelting, §c.—For an account of the various commer- 
cial copper ores, of the smelting processes, and the methods by 
which the precious metals can be separated from copper. ; 

37. Tin --For an account of the treatment of tin, and its applica- 
tion in the arts and manufactures, and of recent discoveries of new 
sources of supply. : 

38. Wolfram.—For an account of the modes by which wolfram 
can be separated from other ores, and of the uses of tungsten in the 


ts. 

39. Menaccanite.—For an account of menaccanite or iserine, and 
suggestions for obtaining titanium from these ores* _ : 

4. Titanium.—For the best essay upon titanium, with suggestions 
for extracting and utilising the metal. ; 

41. Smelting Zinc.—For an account of the processes now in use 
for smelting zinc ores, with suggestions for their improvement. — 

42. Sulphur and Arsenic.—For the best account of the production 
of sulphur and arsenic from the metalliferous ores of the United 
Kingdom, with statistics of the use and export of these substances. 

43. Mining Machinery.—For improvements ia the machinery for 
dressing poor ores of tin, lead, &c. : 

44. Ropes for Mines.—For an account of the comparative value of 
chains, hemp, and wire ropes for drawing oros frum mines, giving 
the practical result of experiments. : 

45. Pumping Engines.—For an account of the relative meritsof the 
different kinds of engines used for drawing water from mines. 

46. Plumbago.—For the discovery of graphite in Australia, of a 
quality and in quantity calculated to be commercially useful. 

47. Aluminium.—For any new or improved process for the manu- 
facture of aluminium, which, by cheapening its cost, may render it 
applicable to many purposes for which it cannot now be employ ed. 

48. Silicium.—For the best essay upon silicium and its uses. 

49. Melting Cast Steel.—For an easy and cheap method of melting 
cast steel in large masses. is. 

50. Agricultural Steam Engine.—For the production of an efficient 
agricultaral steam engine, capable of use on the farm, aud of being 
made available as a traction engine, either on tramways or common 
roads, for carrying farm produce and marure to railway stations. 

51. Regenerative Furnaces.—For the best account of the struc- 
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ture and application of regenerative furnaces to manufacturing pur- 


ses. 

52 Brewery Plant—For a descriptive account of improved 
designs for the construction and plant of breweries, especially in 
the arrangements for boiling, cooling, hoisting, pumping, washing, 
attemperating, cask-washing, &c. 

53. Hydraulic Engine.—For a small, simple, cheap, and effective 
hydraulic engine, which, in connection with the ordinary water 
service of towns, could be applied to lifts in warehouses, driving 
lathes, blowing the bellows of organs, and many other purposes 
where steam cannot be made available. 

54. Lighting Railway Carriages.—For a system of lighting rail- 
Way carriages with gas, each carriage to have an independent 
supply equal to the duration of the oil lamps now carried, and the 
system to be adaptable to existing carriages 

55. Locomotives for Tunnels.—For the best locomotive engine for 
working in tunnels and underground railways, so as to avoid the 
injurious effects of ordinary engines. 

_ 56. Railways.—For a complete and economic system of construct- 

ing railways in iron, with the necessary plant for working railways 

in tropical countries and the colonies. 

57. Protecting Iron.—For the invention of an efficient method of 
protecting iron from the action of air and water, applicable to the 
various forms in which iron is used as a building material gene- 
rally, and also to iron ships and armour-plated vessels. 

58. Unsinkable Ships.—For plans or suggestions for the construc- 
tion of an efficient and seaworthy vessel, of such material and specific 
gravity that, when perforated either by shot or accident, she shall 
still maintain her floating power. 

59. Jron Ships.—For the best and most convenient method of 
welding together the framework and covering of iron vessels, so as 
to dispense with bolting and rivetting. 

60. Diving Apparatus.—For an improved diving apparatus, in 
which divers may work free from the influence of great pressure, 
and at greater depths than by means of the diving bell, helmet, or 
other existing appliances. 

61. Shoal Recorder.—For an instrument to indicate the depth 
of water under a ship’s bottom, to prevent danger when at sea or 
nearing land. 

62. Smokeless Fuel—For the discovery or manufacture of a new 
smokeless fuel, which shall not occupy more space or be of greater 
weight than the fuel now in use, and shall be equal in amount of 
heating power, without liability to injure metals in contact with it. 

63. Motive Power.—For the generation of power in sea-going 
vessels by any process whereby the necessity for carrying a large 
supply of coal may be avoided. 

64. Steam Coal in Australia.—For the discovery, in any of the 
Australian colonies, and the introduction into local commerce, of a 
good steam coal. Particulars of probable quantity available, dis- 
tance of mine from shipping port, and comparative heating power 
and cost to be furnished. 

65. £lectricity.—For any new process for producing or obtaining 
galvanic electricity, so that it may be obtained in large quantities at 
small cost. 

66. Application of Electricity to Organs.—For the production of 
an organ in which, by the use of electricity or magnetism, tunes of 
greater length and variety than those ordinarily produced on barrel 
organs may be performed mechanically. 

67. Electric Weaving.—To the manufacturer who practically ap- 
plies electricity to the production commercially of figured fabrics in 
the loom. 

63. Silk Bobbin.—For a bobbin for silk, which shall possess exact 
uniformity of weight, be incapable of being made heavier without 
detection, and which will not absorb moisture. The material em- 
ployed must not be liable to chip, or to affect the colour of the silk 
wound on it. 

_ 69. Lace Machinery.—For a mechanical substitute for hand labour 
in running in the outlines to figures in machine-wrought lace. 

70. Wi oven Garments.—For the production in the loom, and intro- 
duction into commerce, of woven garments suited for soldiers, 
sailors, emigrants, operatives, and others, so as to economise the 
cost of production, and reduce the amount of hand labour. 

71. Incombustible Paper.—For the production of an incombustible 
paper, so as to render the ledgers of commercial men, bankers, &c., 
indestructible by fire. 

72. Dressing and Dyeing Skins.—For an account of the materials 
and methods at present employed in preparing and dressing skins, 
and the colours and treatments to which they are submitted in 
dyeing. 

73. Dyeing and Dressing Leather.—For improvements in the 
method of dyeing or dressing morocco or calf leather, in such 
manner as to prevent the surface from cracking in working, and to 
render it more fit to receive the gilding required in ornamenting 
books, furniture, and other articles. 

74, Leather Cloth.—For improvements in the manufacture of 
leather cloth or artificial leather, especially in imparting strength 
and durability, so as to fit it for the purposes of saddlers, har- 
ness makers, trunk makers, shoemakers, bookbinders, and others. 

75. Substitute or Wool.—For any fibrous material available in 
large quantity and at a low price, capable of being used advauta- 
geously in textile fabrics, as a substitute for wool. The fibre should 
be from 1 to 6 or Sin. in length, and suitable for being spun on the 
ordinary woollen or worsted machinery. 

76. Substitute for Cotton or Flax.—For any new fibrous plant or 
substance which may be used wholly or in part as a substitute for 
cotton, flax, hemp, &c., or any new processes whereby useful fibres 
may be extracted from plants. 

77. New Gums.—For any new substance or compound which may 
be employed as a substitute for india-rubber or gutta-percha in the 
arts and manufactures. 

78. New Gums or Oils.—For any new gum or oils, the produce of 
Africa, calculated to be useful in the arts and manufactures, and ob- 
tainable in quantity. Samples of not less than 25 lb. of gum and 
50 Ib. of oil, to_be transmitted to the Society. 

79. Elastic Tubing.—For an elastic material for tubing suited to 
the conveyance of gas, and not liable to be affected by alterations in 
temperature, or to be acted upon by the gas itself. 

80. Glass.—For the production of glass by the use of the consti- 
tuents of which the French sands are composed, such glass to be of 
a quality equal to that produced from those sands, 

81. Colour for Japanned Surfaces.—For the preparation of any 
colour, applicable to the japanned surfaces of papier mache, that shail 
be free from the brightness (or glare) of the varnished colours now 
used, but possess the same degree of hardness and durability. 

82. Colour for Slate.—For the preparation of light colours to be 
used in enamelling or japanning slate, which will stand the action 
of the heat from the fire without blistering or discolouration, and be 
sufficiently hard to resist scratches, 

83. Japanning Zinc —For a process whereby the surface of articles 
manufactured in zinc may be economically japanned. 

84. Coating Watls.—For the production of a cheap white enamel- 
like composition for the interior walls, &c., of houses, applicable to 
all ordinary surfaces, easily cleansed, not liable to crumble or chip, 
and capable of being tinted. 

85. Substitute for Turpentine.—For a new and efficient substitute 
for turpentine applicable to the manufacture of varnishes, and to 
purposes for which turpentine is now ordinarily applied. 

86. Substitute for Pitch—For a cheap substitute for pitch, tar, 
&c., equally impervious to air and moisture, but non-inflammable. 

87. Paper Machinery.—For a portable machine for planing the 
bars of a rag-engine roll true when the roll is iu position. 

88. Paper Machinery.—For a cheap substitute for the expensive 
copper rolls now used in paper machines ; a firm surface, not easily 
damaged by indentation, and not liable to oxidation is essential. 

89. Paper Material—For the best essay upon paper-making 
materials, with suggestions for reducing economically the more 
refractory ligneous substances suited for paper-making to a fibrous 
pulp by mechanical or chemical means. 

90. rs for Printing Paper-hangings.—For a composition for 
feeding rollers for printing paper- hangings by cylinder machinery, 





similar in consistency and texture to the gelatine rollers used in 


letter-press printing, but adapted for working in water colours. 

91. Paper-hangings Coloured in the Pulp.—For the manufacture of 
papers from coloured pulp, bearing upon them designs, either 
coloured or white, discharged after the manner of calico printing. 

92. Lubricants.—For an account of the sources of supply, processes 
of manufacture, and relative value of the various lubricants employed 
on working machinery and rolling stock. 

93. Red Oil.—For the solidification of oil by nitrous compounds, 
without the formation of red oil, or for the removal of the red oily 
body without injury to, or softening the solidified fat. 

94. Improved Chemical Balance.—For the best chemical and assay 
balance, suitable for the use of students and experimentalists, which 
will (with 600 grains in each pan) show a difference of -005 or less. 
To be sold at a moderate price. 

95. Cheap Spectroscope.—For the best and cheapest form of spectro- 


scope. 
96. Dialysing Apparatus—For the best and cheapest form of 
dialysing apparatus, capable of being packed in a small compass, but 


of sufficient size to aid the country practitioner in the detection of 


poisons and adulterations, and in the preparation and purification of 
salts and drugs. 

97. Incombustible Wick.—For the production of an incombustible 
wick, suitable for oil, spirit, and other lamps. 

'yanog pounds.—For the economical production of 
cyanogen compounds for employment in the arts, or as manures. 

99. Naphthaline.—For the discovery of a practical means of utilis- 
ing naphthaline. 

100. Oxygen Gas—For a more economical process of obtaining 
oxygen gas than any in present use. 

lvl. New Edible Roots.—For the discovery and introduction into 
this country of any new edible root useful as food for man or cattle, 
aud capable of extensive and improved cultivation. 

102. Edible Seaweeds. — For a means of rendering seaweeds 
generally available as a wholesome vegetable food on board ship. 

103. Australian Sugar.—For the production and manufacture of 
not less than one ton of cane sugar, the produce of any of the 
Australian colonies. Details of the extent of land under cultivation, 
the yield of sugar per acre, and the cost of production per ton, to be 
furnished. 

104. Australian Coffee.—For the successful introduction of coffee 
cultivation into any of the Australian colonies, and the production 
: 1 cwt. of merchantable coffee. Samples of 101b. to be sent to the 

oviety. 

105. Spice Culture in Australia.—For the introduction of the nut- 
meg, clove, pepper, or any other useful commercial plant into the 
Australian colonies and the production of not less than one ewt. of 
produce therefrom. Samples of at least 1lb. of each to be sent to 
the Society. 

106. Ailanthus Silkworm.—For the introduction of the Ailanthus 
silkworm into Australia, and the production of not less than one 
bale of silk. Samples of 1 Ib. at least to be sent to the Society. 

107. Flax in Australia.—For the production in any of the 
Australian colonies of flax of a good marketable quality. A sample 
of not less than one bale to be forwarded to the Society. 

108. African Spice Plants.—For an account of the spice plants 
and condiments of Africa, wild or cultivated, with samples and cost. 

109. Essential Oils from Australia.—For the introduction into 
commercial use at a moderate price of the essential oils shown at 
the late International Exhibition from Australia, or of any other 
new essential oil likely to be useful in medicine or the arts. 

110. Mineral Oil from Australia. — For the manufacture in 
Australia of any very cheap oil from mineral or other sources, and 
its application to the purposes of illumination, lubricating machinery, 
use in the industrial arts, &c. 

111. Improved Sugar machinery.—For a practical report on any 
recent improvements in sugar machinery introduced into and 
adopted in the British or French colonies, or on the Continent. 

1}2. Emigrants’ Dwellings—For the best essay (for the infor- 
mation of emigrants proceeding to new séttlements), descriptive 





of the means of treating existing natural products in any locality, 


such as earth, shells, chalks, and limesto woods, barks, grasses, 
&c., andapplying them in the construction of dwellings. ‘Diagrams 
and illustrations of the methods of applying materials should be 
given. ‘ 

113. Coloured Starches.—F or the production of a series of coloured 
starches, which can be applied to articles of dress, such as lace, &c., 
without injuring or staining the fabric, but at the same time give 
to them the required tints, and thus render them in harmony with 
other portions of dress. 

114. Tobacco.—For an account of the cultivation, preparation, and 
manufacture of the various kinds of tobacco pd the commerce 
therein. 





INSTITUTION OF CIVIL ENGINEERS OF 
IRELAND, 


Art an ordinary general meeting, held May 13, 1863, M. B. 
Mullins, Esq., Vice-President, in the chair, the following paper, 
“On the Reclaimed Lands at Wexford” (conclusion), was read by 
William Anderson, Esq. (member).—“'l'he Appold Pump” (see 
Tue Enoinerr of February 20th, 1863.) 

The position of the old scoop wheel on Breast Island proved to be 
badly chosen, on account of the silting up of the channel leading the 
water to it. The new Appold pump was, therefore, erected on the 
eastern margin of Begern channel, a few yards back from the em- 
bankment. Figs. 1, 2, and 3 are a plan, longitudinal and cross 
sections, showing the general arrangement of the engine and boiler 
house, culverts, and sluices. The peculiar arrangement of the steam 
engine and pump, in a self-contained cast iron case or frame, is 
patented by Messrs. Easton, Amos, and Sons, and is specially suited 
for marsh lands, where it is commonly very difficult to obtain 
reliable foundations, failing which, machinery supported on detached 
masses of masonry, as at Drinagh, would speedily get out of adjust- 
ment. The pump itself is a fan of galvanised sheet iron, 4{t. in 
diameter, 1ft. 3in. deep, with a diaphragm in the middle of its 
depth, revolving in a cast iron case (Fig. 2). Two suction pipes 
convey the water to central orifices above aud below the fan. The 
curved blades whirl it out, and cause it to rise in the metal case till 
it reaches the level of overflow into the sea. The vertical pump 
spindle, which revolves 133 times per minute, is actuated by a bevel 
pinion of forty-three teeth, gearing into a mortice bevel fly-wheel 
of 114 teeth, keyed upon a crank shaft resting across the centre of 
the pump case, in strong standards, bolted on each side of it. 
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higher than the sea level in all conditions of the tide, wherein con- 
sists one of the chief merits of this form of drainage engine. It is 
not the author’s purpose to enter into details regarding the ferm and 
construction of the Appold pump; it is sufficient to state that it 
possesses the property, speaking roundly, of absorbing the same 
amount of power at every variation of lift, provided the speed be 
constant ; in other words, the quantity of water delivered is inversely 
as the lift, so that the machine is self-regulating, and, moreover, the 
greater the emergency pressing in the shape of flooded lands, the 
greater becomes the quantity delivered by the pump. The con- 
tractors having undertaken to discharge certain quantities of water 
at specified lifts with a given consumption of coal, the author was 
directed by the proprietors to institute experiments to test the per- 
formance of the pump. 
On the 19th February, 1863, a weir or notch was constructed of 
4-in. plank, just where the inlet branches from the Begern channel. 
The planks forming the weir had a gap 14ft, long, Lift. Gin. deep cut 
in them, the bottom and sides of which were bev, led off on the 
lower side at an angle of 45 deg., leaving &, -Zin. wide, The 
dam was let about 12in. into stiff mud, the and ends were 
carefully puddled, and the bed of channél.on the lower side 
securely pitched with large stones, to resist the stour/of the 
overfall. As soon as all the ions were completed, a 
plank was fixed across the notch, and the tightness of the dam and 
sides of channel satisfactorily proved wz. pumping out all 
the water below it. The greatest pains were nm to ensure accuracy 
of observation. A plan and longitudinal section of channel and 
weir were made, Figs. 6 and 7, stakes a and b, were driven 13{t. and 
26ft. from the weir respectively, for observing the velocity of a 
proach, another, c, 45ft. from the weir, for gauging the heads in still 
water, from a bench mark, referred to the crest of the weir by care- 
fully measuring from the surface of the still water when the pump 
was not in action, The power of the engines was determined by 
taking indicator diagrams with Richards’ high speed indicator, one 
fixed to each engine by meaus of pipes, which could be made to 
communicate at pleasure with the top or bottom of the cylinders by 
merely turning two cocks, so that diagrams of the up and down 
strokes were taken within three or four revolutions of each other. 
The method of conducting the observations was as follows :—The 
engines having been got to a steady speed, the heads, velocity of 
approach, and lift, were measured; the four indicator diagrams traced ; 
the number of revolutions asccrtained ; and, finally, the heads and 
lift checked. ‘The day on which the experiments were made was 
very calm and bright. - 

In table No. IL. are given all the observations made, and the 
results calculated from them. 
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Column 7.—It will beseen, on reference to Fig. 7, that the bottom of 
the channel leading up to the weir, was not very much below its 
crest and very irregular in section. ‘The velocity with which the 
water approached the overfall was, in consequence, considerable, 
and as part of the observed head in still water was expended in pro- 
ducing it, or in other words, in overcoming the resistance of the 
chanpel, it became necessary to determine the amount by observing 
the velocity of the current. This was done by noting the passage of a 
3in. wooden ball, loaded with lead “| any ogee = past the stakes 
a, 6, placed 13ft. and 26ft. respectively from the weir, 

' Golumns8, 9, 10,11.—The ane c po ow for measuring the heads in 
still water was at such a distance from the weir that no perceptible 
variation of level was found to take place, whether the pump was 
in action or not. ‘The heads measured here, however, are reduced 
by three-sixteenths of an inch, found to be expended as already ex- 

lained, in overcoming the resistance of the channel. In order to 





Motion is given by means of a pair of direct-acting cond gz 
engines, having cylinders 18}in. diameter, 24-in. stroke, capable of 
working under 50 Ib. steam, at a high degree of expansion, the cut- 
off being effected by the double slide valve arrangement. The piston 
rod crossheads are guided by grasshopper parallel motion, the s 
of which work the air and feed pumps. The proper speed 
of the engine is fifty revolutions per minute. Steam is generated in 
one Cornish boiler, 6ft. Gin. diameter, 22ft. long, with the furnaces 
in two internal flues, 2ft. Gin. diameter. Provision has been made 
in the boiler-house for a second similar boiler. Tbe mouth of the 
inlet culvert is protected by a close iron grating, and provided with 
rebates in each wall for the reception of planks, to form a dam, in 
case it is desired to exclude the water from the pump. To the 
pump case on the outlet side are hinged, on a vertical axis, a pair of 
self-acting sea-gates; similar ones, but much stronger, fixed in a 
massive metal frame imbedded in masonry, guard the sea end of the 
outlet channel, and, to provide against accident to these, a sluice, 
actuated by rack and pinion, is introduced just behind the embank- 
ment, 12ft. back from the outer gates. The pump being placed below 
the lowest level to which it is ever contemplated to reduce the 
water on the lands, does not require to be charged. The inlet and 
outlet culverts being very large, the water passes out at an extremely 
moderate velocity, the difference of level in the engine-house and 
at the outer sea-gates, a distance of 80ft., being only one inch. The 
bottom of the outlet culvert is sunk 4ft. 3in. below low water of 
spring tides, so that the pump only raises the water about one inch 





obtain data for arriving at the true volume discharged by independent 
methods, the heads were also measured vertically on the upper and 
lower edges of the crest, and further, four measurements were made 
by means of ordinates from a horizontal line, to determine the curve 




















of the upper surface of the overflow. These are given in Table 1IL., 
which relere to Fig. 8. 
Taste III. 
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The co-efficient selected 0°617 is that applicable to a thin plate, 
although the crest was 2in. wide; itis necessary, therefore, to explain 
that the author observed that the lower edge of the notch was not 
wetted after the stream had assumed a certain thickness, but on the 
contrary, the water curved up as represented in Fig. 8 at c, and to 
such an extent that a rule three-eighths of an inch broad could be laid 
on the lower edge of the crest, showing that the contraction was 
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complete along the whole border. Being most anxious to basd his 
calculations on good authority, the author again applied to Mr. 
Neville for advice, and obtained the following reply to a letter con- 
taining an account of the experiments. 


’ “ Joselyn-street, Dundalk, March 20th, 1863. 

“My dear Sir,— Owing to various professional engagements, I could 
not enter earlier into the subject of your letters of the 25th and 28th 
ult., respecting the quantity of water discharged by Appold’s 
centrifugal pump, erected by the proprietors of the Wexford Re- 
clamations. The plan and sections you furnished me with of the 
weir, reservoir, and overfall, the observations on the beads over 
the crest, and the forms of the approaching water sections, have been 
all given with a carefulness which observors frequently neglect, and 
there is, therefore, little difficulty in arriving at the quantity of 
water discharged, the value of the co-efficient, and the correction of 
the head required, before applying it. ‘The observations show that 
the contraction dver, and at the sides of the weir, was complete, and, 
therefore, the co-efficient is that due to a@, this plate placed under 
the same circumstances. The head producing the overflow is not, 
however, that'taken at still water atc, about 33ft. up the channel, 
measured at right angles to the weir, but that head reduced by the 
height due to the resistances caused by friction and variations of 
section betwixt the weir and c. Now, the observed velocity of 
ya being from Ldin. to 19in. per second, it is not difficult to 
show that the head due to these resistances approximates to three- 
sixteenths of an inch, in all of the experiments. This, therefore, 
will have to be taken from the observed heads at c, to find those 
acting as if there were no loss of effective head betwixt c and the 
weir. Take, now, Experiment No. 6, and the heads are as follow :— 


The head mea. The head mea- The head mea- 


sured from still sured over crest sured at d, 
water at c,33f, ate, enlarged section the upper 
above crest. 8ft. above crest. vertical face of 
crest. 
= 9-487 813 = 875 7yy = 7 563 
Deduct heads due 187 i a“ salah 
to resistance 7 8 ___ “02 eee: 
Corrected heads 9250 873 7563 


“ The co-efficient due to the first of these heads is -617, but the 
co-efficient for the head taken at only 3ft. above the crest would 
amount to about ‘674. If you deduct ,4in. from each of the heads 
observed at c, and apply the co-efficient -617, you will, under all the 
circumstances of this set of experiments, get the disc 6 ver 
nearly, and find it at Table IV., p. 424, of my book for different 
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heads. There are several interesting results to be deduced from your 
observations and the detailed ordinates, but I am prevented from 
drawing any other inference than that above from want of time. 
“ Yours, my dear sir, very truly, 
“W. Anderson, Esq.” “Joun NEVILLE.” 


Column 12.—The lift was measured at the difference of level 
between the water in the mouth of the inlet culvert, and in the 
outlet at the engine house wall, this being the useful lift. In fact, 
however, there would be aslight fall to the suction pipes of the 
pump, and in the pump case, the water at the side furthest from the 
outlet rose about six inches higher than at the gauge point in the 
culvert—the surface sloping down to it. The whirling motion 
communicated to the water by the fan expended itself partly in 
motion seaward, along the outlet channel, thereby reducing the head 
otherwise necessary to produce the current through it, and partly in 
heaping up the water, as described in the pump case; one source of 
loss, therefore, arises from the pump working practically under about 
six inches more head than the nett difference of level, amounting 
to from 6 to 8 per cent. of the lift. 

Column 14. As already stated, the indicator diagrams were traced 
by a pair of Richards’ indicators, the instruments in fact now on 
the table. The advantage they possess over the common kind 
is that the tracer can be lightly and accurately applied to the paper, 
no matter how rapid the vibrations. The metallic paper and sharp 
brass tracer used added also very much to the clearness of the 
figures. The four diagrams for each observation were ‘raced in 
less than half a minute. Figs. 4 and 5 are reduced copies of two 
pairs. 








Column 15.—The result of much labour and expense is now before 
the Institution. Tbe mean of thirteen experiments, carefully and | 
honestly made, gives 55°6 per cent. as the mean duty of the pump- 
ing engine; the greatest variation in the results being 7 per cent., | 
and (the 1st and 12th experiments excepted), the greatest variation | 
in the remainder is under 4 per cent. The speed of the _ was | 
purposely varied, to uscertain if any perceptible effect would be | 
produced in the duty. One-sixth may fairly be allowed as the | 
resistance of the pair of engines and the gearing, which would 
leave the pump doing 67 per cent. duty, a result highly creditable | 
to the makers. The consumption of fuel could not be ascertained | 
during the experiments, on account of the numerous stop but 
the average is 24 cwt. of fair Scotch coal per hour; and, by careful 
management, the author has run the pump with a little over 2 cwt., 
or 4} lb. per indicated horse-power per hour. 

The cost of the pumping engine complete was £€1,850—£37 per | 





The buildings, culverts, foundations, came 
The badness of 


indicated horse- power. 
to £2,725 or £54 10s. per indicated horse-power. 
the weather and the nature of the ground rendered the latter more 


expensive than was at all anticipated. In conclusion the author 
may remark that he has endeavoured to lay his experiments before 
the Institution in such form that any one interested in this 
matter may check the results obtained for himself—even as regards 
the indicator diagrams—which will be preserved among the papers of 
the Institution. 





Tue Bie Suir. — On Saturday the money subscribed by tho 
shareholders in the Great Eastern, towards realising the £10,000 
required to repair and set the great ship afloat again, was returned 
to the shareholders, and henceforth all the affairs connected with 
the great vessel will have to pass through the Court of Chancery. 

Trarric Returns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 21st of November, on 
11,028 miles, to £565,760, and for the corresponding week of last 
year, on 10,578 miles, to £520,237, showing an increase of 450 
miles, aud of £45,523 in the receipts. The gross receipts on the 
following 15 railways amounted, in the aggregate, on 7,790 miles, to 
£451,406, and for the corresponding week of 1862. on 7,556 miles, 
to £419,802, showing an increase of 194 miles, and £31,604 in the 
receipts. The increase on the Caledonian amounted to £1,208 ; on 
the Great Eastern to £3,009; on the Great Northern to 
£4,007 ; on the Great Southern and Western to £39; on the 
Great Western to £3,919; on the Lancashire and Yorkshire to 
£2,871; on the London and North-Western to £8,344; on the 
London and South-Western to £252; on the Manchester, Sireffield, 
and Lincolnshire to £1,332; on the Midland to £2,907; on the 
North British to £1,213; on the North-Eastern to £1,938; and on 
the South-Eastern to £618—total, £31,637. But from this must be 
deducted £33, the decreaso on the London, Brighton, and South 
Coast , leaving the increase as above, £31,604. The goods and 
mineral traffic on those lines amounted to £269,722, and for the 
corresponding week of 1862 to £253,577, showing an increase of 
£16,145. The receipts for passengers, parcels, &c., amounted to 
£181,684, against £166,225, showing an increase of £15,459. 7 he 
traffic receipts on 63 other lines amounted, on 3,238 miles, to 
£114,354, and for the corresponding week of last year, on 2,982 
miles, to £100,435, showing an increase of 256 miles, and of £13,919 
in the receipts. The total receipts of the past week show an Increase 
of £1,020 as compared with those of the preceding week, ending the 
14th inst., and as compared with the corresponding week of last 
year a considerable increase in the trade of the country. 
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TO CORRESPONDENTS. 


NoTice.—A SPECIAL EDITION of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
ry oy h he 

*," Covers for bindi lume can be had from t : 
price 2s. 6d. iad — 


P. E. H.— We regret that we can gire you no further infermation. 

J. D.—As we understand your question, no power will be required beyond 
that exerted by the column of water. 

8. N. W.—The revolving cylinder engine is not made in this country, although 
two or three much upon the same plan have been patented. 

R. C. (Belfast).— The Moscow and Sebastopol Railway is under the charge of 
Russian engineers. The sections of the Suez Canal are described in 
THE ENGINEER of August 7th last. 








MR. KRUPP’S NINE-INCH GUN. 
(To the Bditor of The Engineer.) 

Sir,—In your publication of the 27th ult. you have inserted my letter con- 
tradicting the assertion, made in your paper of the 20th, that one of 
Mr. Krupp’s 9-in. guns bad burst, but you added a note, asking why I had 
not corrected the same statement of the failure of the gun in the Times. 
To this I simply reply that there had not been time up to your going to 
press todo so. The Times of the 26th contained the incorrect notice of 
Mr. Krupp’s gun having burst, and on the 27:h I wrote to that paper, 
denying that report, which letter appeared in the Times of the 30th ult. 

In order to place the question of Mr. Krupp’s gun having burst beyond 
adoubt, I telegraphed Mr. Krupp, and that gentleman also requested, 

son of 


in diameter. In all, seven experiments, of seventy-two 
hours each, were made, from fourteen to twenty tons of 
coal having been burned at each experiment, in addition 
to the wood consumed in first raising the water to the 
boiling point. With anthracite coal, and with the air- 
holes in the fire door opened, and while burning at the rate 
of 811b. only of coal per square foot of grate per hour, the 
rate of evaporation from 212 deg. was 12-044Ib. of water 
per pound of coal. Mr. Isherwood is not quite content, 
however, with a standard of one pound of coal, but he had 
his coal analysed, and gives an evaporation of 13.865lb. of 
water from 212 deg. for each pound of “combustible,” as 
he calls it, contained in the coal. ‘This combustible ex- 
cludes the earthy matter of the coal, and consists of carbon, 
hydrogen, oxygen, &c. When the air holes in the doors 
were closed the rate of evaporation was diminished by 
about 3lb. water per pound of coal. The maximum rate of 
combustion was 113lb. only of coal per square foot of 
grate per hour, and with this and with the air 
holes open, 11-:06]b. of water were evaporated from 
212 deg. by 1lb. of coal. In burning “semi-bitu- 
minous coal” the rate of evaporation was not so great, 
and it may be mentioned, for the interest of those who 
insist that the heating value of gaseous coal is greater than 
that of purely carbonaceous fuel, that, not only was the 





through the wire, from his representative in Russia, the exact di 

this gun, and received in reply that the gun is in a perfect state, and that 
shortly trials with the same will recommence, in a few days, against double 
armour plates, that is, two plates of 4}in. bolted together. I therefore 
again most emphatically deny that there is any truth in the report con- 
tained in your paper and in the Zimes, of Mr. Krupp’s 9-in. gun having 
burst; and I think that itis much to be regretted that such statements, 
having no foundation as regards Mr. Krupp, have been made, 

Fried. Krupp's Cast Steel Works, Essen, Rhenish Prussia. 
London, 216, Camberwell New-road, 8. W., 


December Ist, 1863. ALFRED LONGSDON. 





THE ENGINEERING SOCIETY OF KING’8 COLLEGE. 
(To the Bditor of The Bngineer.) 


S1r,—In your publication of last week I see a letter from Mr. Maitland, 
who, as President of the Engineering Society of King’s College, invites any 
gentlemen from engineering offices to become members of the above society. 

I shall be glad to know with what object Mr. Maitland gives his invita- 
tion. Does he intend that ‘‘ gentlemen from engineering offices ” shall be 
taught their profession by the students of King’s College, or the students 
by these gentlemen? In either case I do not think that the interests of the 
society will be forwarded. 

It is far from my intention to detract in any way the credit due to 
Mr. Maitland for the energy he has displayed as president of this society, 
which for the last five or six years has been so ably supported by the mem- 
bers of the College ; but I feel certain that, by admitting gentlemen who 
may have been in no way connected with the College, he is unintentionally 
injuring it. Surely among upwards of sixty students now at King’s 
College, a fair number may be found who take sufficient interest in their 
profession to keep up the society. But if the president is desirous of extend- 
ing it beyond the walls of the College, I do not doubt but that a sufficient 
number may be found among the old students to make it as extensive as 
the convenience of the College will admit of. 

As an old student, and one much interested in the progress of the society, 
I cannot but express 1.y opinion that the admission of gentlemen fromany 
office will engender party spirit, and entirely thwart the object of its 
founders. I hope that such a premature scheme may not be put in force 
without due consideration of the provable results. H. H. 

Nov. 80, 1863, 





MEETING NEXT WEEK.} 


InsTITUTION OF CiviL ENGINEERS. — Tuesday, December 8th, at 8 p.m, | 


Continued discussion upon Mr. Morshead’s paper, on ‘* Duty of the Cornish 
Pumping Engines.” And if time permit, the foliowing paper will be read: 
** On the Closing of Reclamative Banks,” by Mr. J. M. Heppel, M. Inst. C.E) 


Tue ENGINEER can be had, by order, from any newsugent wn town er country 
and at the various railway stations; or it can, if preferred, be supplied 
divect from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tus ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line atterwards, sixpence. The line averagat 
eight words ; blocks are charged the same rate for the space theyll. Ail 
single advertisements from the country must be accompanied by stamps in 


hliehi. 





payment. 

Letters relating to the adverti. tsand p 9 rtment of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letter 
and communications to be addressed to the Bditer of Tus Enoinenn, 163 
Strand, London, W.C. 
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FRIDAY, DECEMBER 4, 1863. 


MARINE BOILERS, 


WE have noticed, in another column, a book by an Ame- 
rican engineer, Mr. Isherwood, treating to some extent upon 
the efficiency of various types of marine boilers. 

Mr. Isherwood has experimented upon certain water tube 
boilers in several of the American frigates, and with results 
which, as he declares,—speaking, too, with regard to the 
theoretical conditions of combustion and evaporation—leave 
no room for further improvement. This fact, if it be a 
fact, was arrived at by placing the steam space of these 
boilers in free communication with the atmosphere, and by 
boiling away water at 212deg. by the combustion of 
anthracite coal. We will give a description of one of the 
boilers of the steam ship Wyandotte, as a sample of the 
whole. This boiler was 13ft. 2in. long, 10ft. 3in. wide, 
and 13ft. din. high. 1t had three furnaces, each having a 
fire grate 2ft. Gin. wide and 7ft. long, the whole depth of 
the furnace being 4ft., with 2ft. clear above the grate at 
the front end, and 27in. at the back. The heat from each 
furnace was led back through a space 2ft. 6in. wide and 
2ft. Sin. high, in which were placed 311 tubes, each 2in. in 
diameter outside, thus making 933 tubes in the boiler. ‘This 
boiler has 58 square feet of fire grate, 691 square feet of 
heating surface exclusive of tubes, and 1,303 square feet of 
external surface in the latter. The whole calorimeter or 
cross area between the tubes for draught is 10 square feet; 
the total steam room is 526 cubic feet; the water 
room, up to one foot above top tube plate, 450 cubic feet ; 
the proportion of heating to grate surface is as 371 to 1, 
and the proportion of grate to calorimeter as 5.862 to 1. 


‘The grate bars were lin. wide at top, and there was ¢ in. | 


air space between them. The fire doors were double, the 
outer plate having ten 1-in. air-holes, and the inner plate 
eighty-three j-in. holes. The experiments were carefully 
continued for seventy-two consecutive hours. The fire 
was maintained by the natural draught of the chimney. 
The steam escaped freely into the air through a pipe 14in. 





absolute evaporation per pound of semi-bituminous coal 
less than with anthracite, but even the evaporation per 
pound of actual combustible matter in the former kind of 
coal was less than for one pound of the combustible of the 
latter. Thus, with anthracite, the evaporation of water 
from 212 deg. for every pound of “combustible” in the 
coal ranged from 11°983 lb. to 13°865 lb., while each pound 
of the actual combustible matter in the ‘ semi-bituminous” 
coal gave but from 11°466 lb. to 11°677 lb. of water evapo- 
rated from 212. ‘The evaporation was only slightly greater 
with the air holes in the fire doors opened. With the 
highest rate of evaporation attained the temperature of 
the products of combustion in the uptake was 250 deg. 
with the lowest rate of evaporation the temperature of the 
escaping gases was 285 deg. In one experiment of seventy- 
two hours a split bridge at the back of the grate, and an 
arrangement for more intimately mixing the gas and air 
were employed, but the rate of evaporation was found to 
be 74 per cent less than when the bridge and deflector had 
been taken outs 

Mr. Isherwood taking the heating value of one pound of 
pure carbon as 16,000 units of heat, equal to the evapora- 
tion of 16-5683 lb. of water from 212 deg., only nine-tenths 
of his “combustible” is, he finds, pure carbon, and he 
dismisses the other one-tenth as useless. This makes the 
maximum evaporative efficiency of one pound of com- 
bustible 14-91 Ib. of water from 212deg. His boilers 
actually attain 13°0383 lb. of this, when only 7°104 lb. of 
coal are burned per square foot of grate per hour. 

This distinction between coal, “ combustible” and carbon, 
will be found very tedious, and in either case we do not 
see that Mr. Isherwood’s long and costly experiments 
(much more than 1,000 tons of coal appear to have 
been consumed in them) have proved anything not 
known before. His rates of evaporation were about 
what could have been predicted, but it is, perhaps, as well 
to give his conclusions, for he has manifestly given unusual 
attention to the subject of marine boilers. 

He prefers the water tube boiler to all others. It admits 
more heating surface in a given space, and thus a higher 
rate of evaporation may be gained. ‘The water tube boiler, 
we may observe, is generally adopted in all vessels built 
for the United States navy, but the American steamboat 
owners do not appear to like it. At all events, guided by 
their own convictions of what is to their interest, they do 
not employ water tubes. 

Mr. Isherwood finds, as was to have been expected, that 
the economical evaporative power of boilers falls off as the 
rate of combustion is increased from 41b. to 201b. per 
square foot of grate per hour. With 12 lb. of coal per 
square foot of grate per hour, not less than 35 square feet 
of vertical water tube surface, nor less than 45 square feet 
of surface where horizontal fire tubes are employed, should, 
Mr. Isherwood concludes, be adopted to obtain the best 
result. The calorimeter, or clear passage between tubes, 
should, he says, be 4, that of the grate. Itmust not be less 
than jth nor more than }th. Mr. Isherwood observes also 
that “the horizontal fire tube boiler is much more sensibly 
“ affected by the calorimeter than the vertical water tube 
“ boiler, and requires a much nicer adjustment of it. It 
“is also more affected by differences in the ratio of the 
“ heating to the grate surface, using the same rate of com- 
“ bustion.” 

CENTRIFUGAL PUMPS. 


A PAPER read by Mr. Anderson, of Dublin, before the 
Institution of Civil Engineers of Ireland, and which 
appears on another page of our present number, will be 
found to contain very interesting data relative to the 
efficiency of centrifugal pumps. ‘The Wexford Drainage 
Commissioners had occasion to substitute one of this class 
of pumps in place of an old scoop-wheel, by which the 
flooded lands in and contiguous to the estuary of the 
Slaney had, for some time, been imperfectly drained. The 
centrifugal pump chosen was of the variety known as 
Appold’s, being, in fact, a water pump brought out, 
some years ago, by Messrs. Easton, Amos, and Sons, as a 
useful application of the centrifuzal machine for forcing 
air, and then (as now) known as Lloyd's fan. Although 
surpassed by improved forms of centrifugal pumps since 
devised and brought into extensive use, and, indeed, 
although inferior in the form of the discs to the centrifugal 
machine of Lloyd, the so-called “ Appold pump” is still 
employed, to a considerable extent, for draining lands and 
emptying graving docks. In the Wexford pump, a disc 
4ft. in diameter, and revolving 133 times per minute, is 
employed; the velocity of 27°84ft. persecond at the periphery 
of the pump, corresponding to a theoretical lift of 12ft. lin. 
The highest lift actually worked at this speed is 8{t. Tin. 
Mr. Anderson arranged for a series of careful observations 
upon the delivery of the pump over a weir. This was 
14ft. long, and its crest was 2in. wide. The true head, 


acting to produce a discharge over this weir, was 
found to be from S8}in. to 103in. The steam engines 
were carefully indicated, and an allowance made for 
engine friction, and the quantit flowing over the 
weir in a given time was estimated in the usual man- 
ner, the co-efficient of discharge being supplied by Mr. 
Neville, of Dublin. This co-efficient was given arbitrarily, 
or, rather, the experiments upon which it was founded were 
not assigned by Mr. Neville. The lift of water was taken 
by Mr. Anderson as the “ useful lift,” although the actual 
lift, from which alone the true efficiency of the pump 
could be estimated, was several inches more. Making a 
liberal, not to say, large, allowance for engine friction, Mr. 
Anderson assigns a mean duty of 67 per cent., attained by 
the pump, as compared with the power actually applied to 
work it. 

There can be no doubt of the care with which Mr. 
Anderson conducted his observations, and it must be ad- 
mitted that many engineers would be disposed to agree 
with him in all his conclusions. The proper estimation, 
however, of the efficiency of pumps from a comparison of a 
calculated discharge, over a weir, with a series of indicator 
diagrams, is one upon which all engineers are not agreed, 
and Mr. Anderson, we do not doubt, will accept a few ob- 
servations here in the spirit in which they are made, viz., 
a desire to ascertain, if possible, the exact truth, and a 
desire to avoid captious controversy. The general result 
at which he arrives is, we may at once say, nearly the same 
as we have ourselves determined, from experiments and 
investigations, conducted with considerable care, and we 
shall only here consider the mode in which this result was 
determined. 

The first question is, perhaps, how much power was actu- 
ally applied to work the pump? ‘This has been estimated 
from indicator diagrams. On looking at these, the first 
observation one is tempted to make is that the vacuum is 
very defective, and that, at one end of the stroke, the lead 
is altogether insufficient. ‘The manner in which these 
diagrams were taken is not fully explained; but our own 
experience, in identical cases, informs us that the diagrams 
do not show the true pressure at one end (probably the 
lower end) of the cylinder. The indicator, we have good 
reason to believe, was placed near the top of an upright 
cylinder, and only connected with the bottom through a 
small pipe more than 2ft. long. In this case the full 
cylinder pressure will not reach the indicator, and the 
arrival of the steam under the indicator piston is so late as 
to suggest the appearance of a great want of lead on the 
upward stroke of the piston. From what we know, how- 
ever, of the adjustment of the valves of Messrs. Easton's 
engines, there is no such real deficiency of lead. ‘The appa- 
rent difference of nearly 2b. per square inch in the mean 
pressures on the up and down strokes is only 
apparent and not real. Upon this point, indeed, we can 
have no better evidence than that of Mr. Charles I. Porter, 
the patentee of the Richards’ indicator (employed in the 
. Wexford experiments, and which, also, we now invariably 
employ in our Own). In his excellent litt}e work upon this 
indicator (just published by Messrs. Elliott Brothers) Mr. 
Porter says :—*‘* Any engineer can satisfy himself with this 
“ instrument that each inch of pipe occasions a perceptible 
“ fall of pressure between the engine and the Indicator, 
“ varying according to its size and number of bends, and 
“ the speed of the piston. Diagrams have been known to 
“ show, from this cause alone, 40 per cent. less pressure 
“than was actually in the cylinder.” Looking to the 
tracings of Mr. Anderson's diagrams, we should take the 
mean on the left hand engine at 191b., and that in the 
right hand engine as, at least, 174]b., or say, a mean of 
18} lb. in both engines. In his tables, however, Mr. 
Anderson makes the mean pressure from 144 1b. to 17 lb. 
only. We believe that he has thus under-estimated the 
real power exerted by the engines by nearly or quite 20 per 
cent., and that, instead of an average of 50 indicated horse- 
power, at least 60 were actually exerted. The fact, too, 
that, with high expansive working, and with considerable 
though imperfect condensation, the expenditure of coal 
was found to be so much as 431b. per indicated horse- 
power leads us a!so to suspect that the estimate of indicated 
power was too little, by at least 20 percent. Indeed, the actual 
consumption of coal was very great,andalmost unaccountable 
upon theestimate of only 50 indicated horse-power, the power 
having been derived from a large boiler, viz., 6ft. Gin. in 
diameter and 22ft. long, with two flues, each 2ft. Gin, in 
diameter—a boiler we may say which could easily give off 
75 indicated horse-power, or even 100 where the steam is 
much expanded anda condenser employed. 

From his estimate of 50 indicated hofSe-power, Mr. 
Anderson deducts one-sixth as the friction of the engine 
and bevel gearing, leaving less than 42 horse power 
actually expended upon the pump. Now, in cases of 
engines working with a very short stroke, and with large 
crank shafis, and with large slide valves, we have allowed 
as much as 14]b. per square inch as the friction of the 
engine when working without load, and We have made a 
further allowance, as the friction due to the load, of one- 
seventh of the pressure over und above that required to 
work the engine by itself. In cases where there has been 
much rivalry we have also unwillingly consented to a like 
allowance for the friction of engines which, we were 
certain, could not have absorbed anything like that pro- 
portion. Messrs. Easton’s engines have long connecting rods, 
taking hold of a moderate sized crank pin; the piston rod is 
guided by a delicately adjusted parallel motion, while the 
slide valves are not large, and, fur most of the stroke, are 
under but very moderate pressure. Against these advan- 
tages is, of course, to be set off the power consumed in 
working the air pump, and the friction of a pair of well 
made bevel wheels. One-eighth of the whole indicated horse- 
| power would, we should say, cover all the resistances of the 
| engines and gearing, and so, in the case of the Wexford 
| pump, we should obtain, say, 524 instead of 41% effective 
| horse-power applied on the average to work it. 

Now let us see what this 524 effective horse-power 
accomplished. 

It raised the water, discharged by the pump, not merely 
to the heights set down in Mr. Anderson’s table, but under 
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the resistance of at least 6in. more water heaped up over 
the pump case. Now, the true efficiency of the pump can 
be aaaet only with the help of the total absolute lift, or 
the height of the column of water against which the pump 
has to work. The term “ useful lift ” has no proper place 
in hydraulic calculations, where oy | dynamical re- 
sults are required. The water might have been thrown 
up a pipe to flow over and fall down to or even 
below the original source of supply. In this case 
the “ useful lift” would have either been nt/, or less than 
nothing, yet this would in no way affect the question of 
the true dynamical efficiency of the pump. In the column 
of lifts, therefore, the observed rise of 6in. over the pump 
case, on the side farthest from the outflow, should, we 
think, be added, an addition amounting, perhaps, to 6 per 
cent. or 7 per cent. to the work of the pump, as otherwise 
estimated. The gaugings of the water cannot be ques- 
tioned, but, despite the “complete contraction,” and Mr. 
Neville’s co-efficient of 0°617, we think the true co-efficient 
could not have exceeded 0°57, if, indeed, it were as much. 
Taking Mr. Blackwell’s experiments (not those at Chew 
Magna) we find that, with a weir 10ft. long, and with a 
level crest 2in. broad, only 0°534 of that which should 
theoretically have gone over was actually discharged when 
the true head was 10in. Here the discharge was actually 
measured in a gauge tank. Indeed, with a thin plate 10/t. 
long, and with a true head of 9in., the actual discharge 
was but 53 per cent. of that which theory would have 
given. With a thin-edged weir, however, Mr. Francis (the 
author of Lowell Hydraulic Experiments) ascertained, by 
actual measurement of the water discharged into a lock 
chamber of 12,000 cubic feet, that the co-efficient, under 
heads of from Gin. to 18in., was at least 0°61. But 
we must doubt that, with a weir 2in. wide, possibly 
not well ventilated under the falling stream, a co-eflicient 
so large as 0°617 would apply. We would not dare to 
employ so high a co-efficient under the circumstances, and 
we are sutisfied that an actual measurement of the dis- 
charge in a gauge tank, or lock chamber, would show that 
0°57 is the most to be depended upon. 

Taking 524 effective horse-power as actually applied to 
the pump, and working from the true lift, and a co-efficient 
of 0°57, the efficiency of the pump would be about 50 per 
cent., instead of 67 per cent. of the power applied, the 
latter being Mr. Anderson’s estimate. ‘This is, we believe, 
even more than the makers, from their own considerable 
experience, have claimed. 

lt deserves to be said, however, in justice to centrifugal 
pumps as a class, that much higher results are attained 
when proper attention is paid to the forms of the discs and 
vanes. ‘The parallel discs of the so-called Appold pump 
are obviously a mistake, and even in Lloyd’s fan, which is 
the real prototype of this pump, the discs approached each 
other towards the periphery of the fan. ‘The section 
through which the water flows should be reduced exactly 
in proportion as its velocity is increased, and an easy and 
gradual entrance for the water should be provided at the 
central openings. ‘This is well understood and acted upon 
by the makers of other centrifugal pumps, who obtain a 
much higher efficiency in consequence, and the same prin- 
ciples of construction are carefully followed by all or nearly 
all makers of blowing fans, which are merely centrifugal 
pumps for air. So, too, the course of the vanes in the so- 
called Appold pump is altogether wrong. The curve is 
very gentle, needlessly so, —from the centre to the 

riphery. The water is not carried directly outward, 

ut is churned indirectly outward, with a great expendi- 
ture upon what, in the case of ships, is known as skin 
resistance. ‘The Wexford pump forces out its water at a 
rate which may amount to a speed of nearly 20 miles an 
hour, and with very gradually curved vanes the rubbing 
velocity of these upon the water may be very much greater. 
The proper outward motion of the water should be gene- 
rated by nearly radial arms, falling back only near the 
periphery. 
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Experimental Researches in Steam Engineering. By Chief 
ngineer B. F. Isuxrwoop, U.S. Navy. Philadelphia, and 

Batuerg, London. 1863. 

Tus book contains the results of a great number of experi- 
ments upon American marine boilers, and upon certain 
varieties of land engines, So numerous and elaborate were 
these experiments that it has taken nearly 350 quarto 
pages to record them; and the book contains, moreover, a 
considerable number of plates. There are several varieties 
of marine boilers in use in the States. There are flue 
boilers, multitubular boilers with the fire within the tubes, 
and multitubular boilers with the water within the tubes, 
which in this case are vertical. Mr. Isherwood, as Engi- 
neer-in-Chief in the American Navy, has sought to ascertain 
which of these utilises the most coal, or, in other words, 
which gives the largest evaporation for a given quantity of 
fuel. There would not, of course, be great difficulty in 
determining this. The results are set forth at great length 
in the volume before us, and are in favour of ihe water 
tube varieties. 

The experiments of the United States Government Com- 
mission, appointed to ascertain whether, in the engines 
used in the navy, there was any gain, and, ifso, what gain, 
by expansive working, are also contained in this volume. 
‘They are given at great length, and prove that, with low 
pressure saturated steam, un-jacketted cylinders, and a slow 
speed of piston, there is little gain, and, in some cases, a 
positive loss by expansive working. ‘These experiments 
were made about three years ago, and we think that the con- 
clusions to which their results must lead are aiready preity 
well understood among engineers, few of whom, in this 
country, will care to go over Mr. Isherwood’s lengthy 
record of the Erie expe:iments. 

Mr. Isherwood’s general conclusions upon the subject of 
boilers are of interest, and we have embodied them in an 
article in another column. 

The volume under notice bears unmistakable evidence of 
having been prepared with great care, and the author dis- 














plays a thorough knowledge of the principles involved in 
the branch of inquiry to which his labours have been 
directed. The book will be found useful for reference, and 
there are many of our readers, we think, who will procure 
it for this purpose. 





Engineers, Manufacturers, and Miners’ Vade Mecum, in Five 
Languages. By Dr. Reenorst. Published by the Anthor at 
3, Cowper’s-court, Cornhill. 

Tuis is a large sheet, in which the equivalents of 295 tech- 

nical terms are given in tabular form in English, French, 

German, Italian, and Spanish. Such a vocabulary is, 

necessarily, a very scanty one, and here the terms are 

selected with very little judgment. Thus, for example, the 
only English words introduced under the initial A are air 
casing, air pump, air pump bucket, air shaft, adit shaft, air 
tube, amalgamator, apertures, arms of paddle wheels, 
aspiring pumps (sc) aspiring tube, and assets and liabili- 
ties. Now axle and anvil would, probably, have been 
found as useful as aspiring pumps and aspiring tube. 

Copper is not to be found per se, but we are favoured with 

“ beanshot copper” and ‘“feathershot copper.” Bridge 

appears only as “ fire-places and bridges,” and beam is only 

to be found as “ working beams of steam.” We have 

“collapsion” but neither canal nor chalk. For eccentric 

we have “eccentric stops” rendered into tenons, haupt- 

achse zapfen, arpioni, and espigas. We have “ guard 
rowels,” whatever they may be, but not gradient. Lever 
is only given in connection with “lever mortise machines,” 
which are translated simply as mortising machines. We 
have “ longstroke cylinder” but neither lime nor leather. 

We have plenty of barbarous mining terms, but neither 

mundic,gossans,norsump. We have “ pimple copper,” but 

neither piles, powder, nor points. Shaft is only rendered 
achse, arbre, &c., which would not answer for a miner. 

Shoddy has its place, but we look in vain for steel. The 

sheet contains, in one of the lower corners, a bombastic 

apostrophe to the greatness of Great Britain, conceived 
somewhat in the style of a celebrated address known as 

“Or any other man.” Dr. Rechorst, we feel no risk in 

supposing, is not an Englishman. We trust that, while 

he is here among us, he will improve in our language, 
and form better notions of the purpose for which English- 
men turn to technical word-books. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SPENCER V. JACK. 

Sirn,—In your article on this case you say: “ We regard most 
patents of the class which includes Mr. Spencer’s with suspicion, 
but we regret that he who has done so much for practical engineering 
should have been so unfortunate.” 

I take this to be « wise remark, and for that reason venture to 
call your attention somewhat move particularly to the judgment as 
well as I can remember it (not being provided with any note of it) 
as illustrative of the wisdom of your words. 

No doubt one who has “done much for practical engineering ” 
ought to have his services acknowledged, but a decision in a court 
of law must be independent of such considerations. It is obvious 
that if such considerations were entertained there would soon be 
confusion. 

But the principal point on which I am desirous of remarking is, 
that you “regard most patents of the class which includes Mr. 
Spencer’s with suspicion.” 

Now, assuming you are right here, as I believe you are, what 
does it involve? ‘The necessity of constructing the specifications of 
such patents with great strictness. And this was done in the 
present instance. The very meagre report of the judgment in the 
Times gave no information on this point, but it was dealt with quite 
clearly by the Lord Chancellor. 

He recognised the utility of the precise combination described and 
claimed in the specification, considering this established by the 
verdict of the jury, which was not objected to by the judge, but 
construed the specification strictly according to its terms. And this 
construction limited the scope of the patent to the use of the kind of 
condensers patented by the plaintiff in 1857 and 1858. 

Looking at the specification as a disinterested person, it appears to 
me that the interpretation put upon it by the Lord Chancellor is the 
only one consistent with its language throughout. But this inter- 
pretation excluded the alleged infringemént, because the kind of 
condensers expressly referred to in the specification had not been 
used by the defendants as part of their combination. 

And this point of the test of infringement hereby supplied in this 
case, suggests the great importance cf having such test supplied in 
all cases by authority at the outset of all legal proceedings. Why 
should a specification be allowed to be regarded as open to various 
interpretations? Why should a plaintiff patentee be allowed to 
press one construction of his specification on the Court for the pur- 
pose of establishing the novelty of the invention described and 
claimed therein, and another to convict the public of infringement 
of his patent ? 

But the defects of the existing practice were also illustrated by 
observations made during the hearing of this case. It appears to 
be a settled practice (ostensibly to save time) for a judge at nisi 
prius to “save” points of law for the decision of the full 
Court, he confining his attention at the trial to the points on 
which the jury require direction. Under this practice in a patent 
case the construction of the specification is “saved” or reserved for 
the full Court, so that the test of infringement is not supplied at 
the trial. And then comes a lengthy argument, repeating the 
statements made at the trial with other matters of a technical 
nature, 

There was an analogous practice in the present case. It was 
sent from Chancery to a Court of Common Law, to get a verdict of 
a jury, and then came back to Chancery for the law, which was 
determined on grounds distinct from and antecedent to the facts 
established by the verdict. It then came before the Lord Chan- 
cellor, and was decided as mentioned above. But if the law was 
thus distinct from the verdict of the jury, why was the case sent to 
them at all ? And, again, as a general rule, if a case ought to go 
to a jury, why should not the specification be first construed by the 
Court, subject to the finding of a jury on certain facts submitted 
to them? 

Witium Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 2nd December, 1863. 





Brays Traction Enoines.—Various officials belonging to the 
Russian embassy in Loudon have been in attendance during the 
past week at Woolwich for the purpose of witnessing the perform- 
ances of Bray's traction-engine, which is employed on permanent 
service in the dockyard. The Russian government have purchased 
a number of the engines, as stated, for the transmission of heavy 
ordnauce from St. Petersburg for the defence of their coast stations, 
and are under contract with the company for the delivery of a large 
number for service on an extensive scale. 





OPENING OF THE CHARING-CROSS RAILWAY. 


Tue line from London Bridge to the South-Western and Charing- 
cross was the first of the kind projected, and though only a very 
short extension, and presenting no peculiar engineering difficulties, 
it has been the most expensive for its length ever built. When all 
is paid upjit will be found to have cost very nearly, if not quite, 
£1,000 sterling per yard. Much of this immense expenditure was 
no doubt due to the unexpected opposition of the Governcrs of St. 
Thomas’ Hospital, and the compulsory purchase of the institution, 
which that opposition necessitated. Much was also lost by the 
secret of the intended route of the line not being well kept by those 
then connected with the management of the South-Eastern Railway, 
so that property of little value before the railway came was purchased 
for a mere song, and resold to the company at an immense premium. 
These and other causes have swelled the original estimate for the 
construction of the line toa sum four times greater than wasat first 
contemplated, and which, had it been foreseen at the time, would pro- 
bably have made the shareholders very timid about embarking in 
it. But during the interval that elapsed since it was begun, 
the necessities of passenger traffic have developed themselves 
beyond all proportion to the length of the extension to Charing- 
cross; so that, judging it by the present standard of railway require- 
ments, the line is regarded as positively a cheap one, and, like that 
to the Victoria station, certain to be largely remunerative. Though 
called by the general name of the Charing-cross line, this extension 
really embraces two distinct schemes, viz., the line from Charing- 
cress to London Bridge, and the line from Charing-cross to Cannon- 
street. Yet, though legally distinct, they are practically one, and 
from the junction at the Borough-market, where the Cannon-street 
branch diverges across the Thames on a magnificent bridge, both 
run on thesame viaducts toCharing-cross. The line leaves the London 
Bridge station by a rather sharp curve of little more than 500ft.. 
radius. This quick turn was introduced to propitiate the governors. 
of St. Thomas’ Hospital, and avoid, if possible, the necessity 
of buying that costly property. The curve, however, was: 
made in vain, and it is now deeply to be regretted that one: 
so sharp at such a spot was ever decided upon. Two girder bridges 
of large span and undeniable ugliness take it over the approach to 
London Bridge. A viaduct on iron columns carries it through the 
Borough-market, and thence the line is continued with scareely 
any curves or inclines worth speaking of through the poor neigh- 
bourhoods lying between the Borough and Blackfriars, across the 
Blackfriars-road, and parallel with Stamford-street to the Waterloo- 
road, where it makes a junction with the South-Western station, 
which it enters by a single line of rails, and so practically brings 
that large system of lines to Charing-cross, and hereafter to Cannon- 
street. From this it continues in almost a straight line across 
Stamford-street and the Belvedere-road to what was once Hunger- 
ford Suspension-bridge, but which has now been converted, if not 
into the handsomest, at least into one of the strongest and most 
important railway bridges over the Thames. On this the line is 
taken over the site of Hungerford-market, which has been trans- 
formed into one of the most lofty and spacious stations ever built in 
the metropolis, and which will be without a rival till that in 
Cannon-street is completed, which is to be larger and loftier again. 

This is, in brief, merely the route taken by the new extension, 
but such a description gives but a very faint idea of the nature of 
the works required to complete it. Inalineof only some two miles 
in length there are no less than fourteen iron bridges across streets, 
and some of unusually greatspan; twoiron viaductson columns, two 
junctions made with other lines, and two immense railway bridges 
across the Thames. ‘These latter, of course, have been the great 
difficulties of the whole undertaking, and it is in these, by the won- 
derful skill, fertility of resource, and capability of utilising, every 
inch of the valuable space entrusted to him that Mr. Hawkshaw has 
shown his genius. The bridge which is to take the line to Cannon- 
street has only just been begun, so we need only say of it here that 
it is to be in five spans, three of 135ft., and two of 125ft. Itis to be 
built of wrought iron plate girders, resting on cast iron cylinders, 
similar to those seen now under Hungerford. It is to be laid for no 
less than five lines of rails, to be 34ft. from the water, and no less than 
64ft. in its extreme width. When this bridge is completed, trains 
will run backwards and forwards between Charing-cross and 
London Bridge, like shuttles in a loom, all day long. This struc- 
ture has yet to be built, but the main difficulty of the undertaking, 
the bridge at Hungerford, has been overcome. This bridge has so 
many purposes to answer, so many difficulties to provide against, so 
many contrivances to eke out, and opposite objects to fulfil, that it 
is probably the most arduous work of the kind that ever has or will 
be attempted across the Thames. It is a railway bridge double the: 
width of any in the kingdom, a foot bridge twice as large as old 
Hungerford ; nearly one-third of the bridge is a main station; and, 
to crown all, though the structure is of iron, the brick piers of the old 
bridge had to be utilised in order to save cost. It is, inshort, abridge 
of compromises and contrivances, all met and allarranged with so 
much skill that it discharges each duty as if built for that alone, is: 
very cheap, enormously strong, and not nearly so ugly as railway 
bridges over rivers generally are. Under no circumstances coutd it 
have been made a very handsome bridge. The dead level at which 
it is carried, the supplementary footpaths at the side, the fan-shaped 
end, and brick piers all tend to destroy anything like uniformity or 
regularity, and in the absence of such all-important requisites archi- 
tecturai beauty is out of the question. There is, however, a certain 
harmony and appropriateness in its simplicity and massive strength 
which will redeem the w ork from absolute ugliness. 

It is rather difficult in these descriptions to give the general 
reader a clear account of such important works without using 
technical expressions, but in this case a mere outline of the work 
itself and the nature of the duties it has to perform will be sufficient. 
The total length of the bridge from end to end is 1,360ft., its width 
between the main girders is 50ft., and outside this there are two 7it. 
footways for passengers, making the total width 64ft., with a clear 
headway above high water-mark of 25ft. , 

Between the brick piers of the old structure the bridge is carried 
on cast iron columns, with a span of 154ft. between each opening. 
‘These columns have a diameter of 14ft. at the base, which isfforced 
down more than 30ft. below the bed of the river, and many feet 
into the London clay. As these rise to near the surface of the bed 
of the river they diminish in diameter to 10ft., a size at which they 
are continued to the summit. All these are filled in with masonry 
up to the 14ft. width, and thence with solid brickwork. One of 
them was steadily loaded with railway iron toa weight of 750 tons, 
under which enormous pressure on so small a surface the masonry 
was pressed together nearly 2im, but beyond this no yield of any 
kind took place. Two such columus fastened together at the top with 
a powerful wrought-iron close girder carry the roadway in spans of 
154ft. The main girders which bear all the strain of the roadway in 
the long interval between each pair of columns are the powerful 
lattices of wrought iron which may be seen now on each 
side of the bridge. The visitor who inspects these wonderful 
specimens of wrought iron work will find that they consist, at top 
aud bottom, of two trough-shaped girders, 14ft. apart, the top one 
4ft. broad and the bottom 3ft., the uppermost one being stronger, as 
it has to resist the compressive strain, which is always more trying 
to wrought iron than tension, which is met by the bottom girder of 3ft 
broad. ‘Though we have spoken of these as two, and 14ft. apart,. 
they are joined together and made in reality one immense girder of 
that depth by a latticework cousisting of a series of struts and ties, 
the struts to uphold against compression, the tiesto resist tension 
-—in plain terms, to meet thrust or pull in all parts of the structure. 
The struts vary from 12in. wide and 3in. thick to Gin. wide and 
2}in. thick, They are all placed in pairs, and may be known at once 
by their being joined at the back with a powerful wrought iron 
bracing to prevent their buckling out under great pressure. The ties 
vary from 12in. broad by 2}in. thick to 6in. broad by 2in. thick, 
the greatest strength being given at the ends, where the strain of 
the leverage comes. Each of these pairs of girders, which carry 
the roadway between the columns is, as we have said, 154ft. long, 
and the two are capable of bearing a load strain of 1,500 tons, the 
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greatest weight that could, by any possibility, be put upon them if 
the four lines of rails between feel ae loaded with tank engines 
and the footways outside thronged with people. Even with such 
@ load the strain would only be at the rate of four tons per sec- 
tional inch at the top of the girder and five tons at the bottom—a 
slight weight when we remember that the Britannia Bridge has a 

rmanent strain of seven tons to the inch, and many wrought 
ion bridges both in France and America have to do duty with 
nearly twice that load. The floor of the roadway between these 
main girders is formed of a series of cross girders, placed as close 
as 11ft. apart. Each of these weighs 9 tons, is 4ft. deep, and equal 
to a load of 110 tons, though 77 tons is the greatest weight that 
could be placed upon them. 

The foot passenger traffic is provided for by carrying out two 
7-ft. paths on each side, supported on cautilever or iron brackets, 
which carry also a handsome wrought iron railing. It is from the 
old Middlesex pier, however, that the great diffculties of the design 
commence, and a more awkward and uncompromising corner to 
turn into a commodious railway station was never given to an 
engineer. It was, of course, impossible to take the station into the 
Strand, and equally impossible to manage without a space equiva- 
lent to carrying the line as far; so no other alternative was left but 
to commence at the north pier, and, instead of continuing the bridge 
at a uniform width, to spread it out like a fan from that spot, widen- 
ing as the work advanced, so as to attain its maximum dimensions 
long before this curious river terminus enters upon the ground of 
old Hungerford market. To effect this difficult object a total change 
of plan takes place. The span is diminished from 154ft. to 100ft., 
but what is reduced in the length of the span is gained in the 
width, which is increased to such an extent that cross girders for the 
floor can no longer be used, and these supports in this portion 
of the structure are replaced by longitudinal girders running in the 
direction of the bridge. These girders are most massive; they are 
100ft. long, and 5ft. deep; each weighs 25 tons, and they are so 
closely placed that there is only 5ft. interval between them. So 
rapidly does the fanlike spread of this end of the bridge develope 
itself that, though ten of these girders suffice to carry the roadway 
from the brick pier over the first 100ft. of the span, no less than 
seventeen are required for the increasing breadth of the second 
span, and twenty-four for the third, which lands this end of the 
bridge, nearly 2U0ft. wide, upon the permanent brickwork of the 
great station at Hungerford. As a matter of course, the pairs of 
massive columns which carry the greater portion of the work across 
the river have to be largely increased in number under this wider 
end. ‘fo support the first spread of the fan there are seven, 
and for the second stage nine. The outermost of each of these 
groups of columns is 8ft. in diameter; the inner ones 
are 6ft. On the space thus gained there are two arrival and 
two departure platforms, and the interior of the station here is no 
less than 450ft. long, by 100ft. high, and 170ft. wide—as we have 
already said, the largest and loftiest station yet built, That in 
Cannon-street is to be no less than 30ft. higher, 40ft. wider, and 
100ft. longer. Two sides of the Charing-cross station are formed 
by the magnificent hotel in connection with the railway, which is 
being built by Messrs. Lucas. There are distinct entrances pro- 
vided at this station for the southern and Continental traffic, and 
that to Cannon-street. Avery large open space is preserved in 
front of the station, which is to be for carriage-ways, and in the 
centre of thisa perfect facsimile in stone of the old cross at Charing 
will be erected by the company. 

This account of the Charing-cross Extension would be incomplete 
if we did not add that it is intended to connect the Charing-cross 
station by a double line of rails with the North-Western, Great 
Northern, and Midland lines. Fortunately the level of the Charing- 
cross station with regard to those termini is such that an under- 
ground line in an open cutting, passing by tunnel under all the 
streets and under the Strand, can yet make its junction at a 
level into the Hungerford Bridge. With such an important 
link connecting the southern lines with the great sys- 
tems north of the Thames, passengers can book through 
from Southampton, Dover, or Brighton to any part of Eng- 
land or Scotland without changing carriages. The importance 
of such a saving of inconvenience and time will be understood by all 
travellers who know that to traverse London from the north to catch 
a southern train is, in point of loss of time, equal to 100 miles of 
rail added to their journey. In pointof trouble and annoyance itis 
infinitely worse than 290. With the completion of such a link also, 
the public are promised the utter banishment of railway wagons 
from the streets. Perhaps with those overladen, lumbering obstacles 
eliminated from our roads, and with the completion of the straight, 
broad avenue which the Thames embankment will offer, our city 
traffic may become manageable after all, and our streets be, in fact as 
wellas name, practicable thoroughfares. Without some such means of 
relief all the poltce regulations which were ever devised can do 
nothing more than mitigate their present congestion during the 
vad hours when their freedom from obstruction is necessary to 
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Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


2480. Dante, Layee, Trinity-square, Tower-hill, London, “ Certain im- 
provements in railway wrappers.”—/elition recorded 9th October, 1863. 

2668. Max PerenkoreR, Munich, “ Restoring the surface of pictures in oil 
without any danger to their original state.”—Petition recorded 20th 
October, 1863, 

2599. FxepERICK BuLLock, Rich d-terrace, G d, Kent, “ Improve- 
ments in ships’ logs or apparatus for ascertaining the speed of ships.”— 
Petition recorded 22nd October, 1863. 

2702. WintiaM Law, Northamp “ Imp in the construction of 
articles of furniture known as wardrobes, including improved arrange- 
ments for attaching doors to the same, such improvements in attaching 
doors being applicable to other articles of furnicure.” 

2708. Epwarp Jongs, Chariton, Kent, ‘‘ Improvements in the manufacture of 
bricks, drain pipes, traps, sewage tanks, and water-closet pans and valves, 
and the machinery and apparatus necessary for the same.’’—Petitions 
recorded 31st October, 1863. 

2715. Davip Davy, jun., Sheffield, “ Improvements in steam hammers.”— 
Petitvon recorded 3rd November, 1863. 

2733. WILLIAM AuDINWoop, Castle Donington, Leicestershire, ‘‘ Improve- 
ments in threshing machines,”— Petition recorded 4th November, 1863. 

2735. GREENWOOD Craven, WILLIAM CRAVEN, and JuHN Craven, Vauxhall 
Ironworks, Manchester, ‘‘Improvements in machinery for cutting and 
planing iron and other metals, particularly applicable to machinery for 
cutting and planing armour plates.” 

2740. BEWICKE BLACKBURN, Chelsea, Middlesex, ‘‘ An improved coupling 
or buckle.”— Petitions recorded 5th November, 1863. 

2752. Ropert SeuLar, Huntley, Aberdeenshire, N.B., “‘An improvement in 
the construction of harrows.” 

2760. WiLLIAM DANIEL ALLEN, Laithfield House, Norfolk-road, Sheffield, 
“ [mprovements in casting ingots of steel.” 

2764. WILLIAM Epwakp Newron, Chancery-lane, London, ‘* Improvements 
in sewing machines.”--A communication from Walter Davis Richards, 
Boston, U.S.—Petitions recorded 6th November, 1863. 

2770. Joun Dyson, JoszrH Dyson, and Gzoros WALTER Dyson, Tinsley, York- 
shire, ‘‘ Improvements in the method of and machinery for forming 
metal plates, bars, and rods taper.” 

776. CHARLES DENTON ABgL, Southampton-buildings, Chancery-lane, 
London, ** improvements in apparatus for raising and lowering bodies,” 
—A communication from Friederick Klingenfeld, Nurnberg, Bavaria. — 
—Petitions recorded 7th November, 1863. 

2798. Francois TesTUx, Air-street, Piccadilly, London, ‘‘ Improvements in 
brakes applicable to railway and other carriages.” 

2800. WiLiam Renwick Bowopitcau, St. Andrew's, Wakefield, Yorkshire, 
“‘Improvements in apparatus used in gas lighting.”—/etilions recorded 
l1th November, 1863. 

2311. Henny Joseru Stmuick, Old Ford-road, Bow, Middlesex, “ Improve- 
ments in the manufacture of fusees or matches employed to light cigars 
and pipes.” 

2818. BENJAMIN Peake, Coventry, Warwickshire, ‘‘ Improvements in the 
manufacture of neck ties, cravats, and waistbands, which improvements 
are also applicable to other articles of wearing apparel.” 

2815. ALFRED ILLINGWORTH, Bradford, Yorkshire, ‘‘ Improvements in means 
or apparatus employed in preparing and twisting cotton wool and other 
fibrous materials.” 














2817. Groner Daviss, Serle-street, Lincoln's-inn, London, ‘‘ Improvements 
m springs for railroad cars and other similar purposes "—A communica- 
tion from Augustus Ball Davis, Philadelphia, Pennsylvania, U.S. 

2821. Georar Havay BrockBank, Great College street, London, “ Improve- 
ments in pianofortes.” 

2823 Wittiam Epwarp NewrTon, Chancery-lane, London, “ Improvements 
in gas burners.”—A communication from George Washington Thompson 
and John Thomas Tully, New York, U.S. 

2825. DoveLass Munro Fyrf, Maidenhead, Berkshire, ‘Improvements in 
carriages and apparatus for raising, removing, and transporting heavy 
bodies from place to place.”—Petitions recorded 12th Norember, 1863. 

2827. BeNJamMiIn Marriott, Upper-street, Islington, and Caarurs RaDcuirr, 
Hampstead-road, London, ** Improvements in dead beat independent 
centre seconds watches.” 

2829. Wittiam Cuampers, Whitefield, near Manchester, ‘ Impr ts in 
machinery for beetiing and finishing cloth.” 

2831. HaRRyY Farxcomes Hopson, Western-road, Brighton, Sussex, 
“ Certain improvements in cigars.” 

2833. Ext Spencer and Jonn Dopp, Oldham, Lancashire, “ Improvements 
in mules for spinning and doubling.” 

2837. Thomas Harrison, Tudhoe, near Ferry-hill, Durham, “ Improvements 
in machinery for cutting and excavating coal and other minerals, appli- 
ong also to other mining purposes.”—/etitions recorded 13th Novemver, 

2841. De Bosco Huaenes, Liverpool, “‘ Improvements in producing dramatic 
and other like effects on the stage or in a room.” 

2843. Josern Exuison, Leeds, ‘‘ Improvements in flour dressing machines 
termed * silk recls.’” 

2847. ApotpH EvLissen, London, ‘‘ Improvements in preventing the fouling 
of the bottoms and sides of ships and vessels, particularly applicable to 
ships and vessels constructed of or sheathed with iron.” 

2849. Gror@x BARKER, Broad-street, Pendleton, Lancashire, ‘ Improve- 
ments in the construction of syphons tor taking off liquid sewerage, 
overflow of rivers, and other like purposes,” 

2851. Gores Henry Courtney, Broadway, Stratford, Essex, “ Improve- 
ments in tills or receptacles for money.” 

2853. Gustav LinpeMaNy, Salford, Lancashire, ‘* Improvements in machi- 
nery or apparatus for singeing woven fabrics.” 

2€55. LaucHLAN Mackirxpy, Greenock, Renfrewshire, “‘ Improvements in 
saturating, washing, and cleansing charcoal and other matters, applicable 
also to the separation of syrups from sugar.” 

2859. Joun Sourueatsz, Watling-street, London, “ Improvements in over- 
land and other portmanteaus.” 

2861. Joun Watmstey. Berlin, Waterloo, Canada, ‘‘ Improvements in ma- 
chinery for puiverising and cleaning the soil, and scattering seed, guano, 
bone dust, and other substances thereon.”"—Petitions recorded 14th 
November, 1863. 

2863. Evan Leia and Frepkrick ALLEN Leieu, Manchester, “ Improve- 
ments in the method of driving and feeding cotton gins, and of conveying 
away the ginned cotton and seeds therefrom.” 

2865. SamugL Cameron and Wittiam Jounston, Glasgow, Lanarkshire, 
“Improvements in taps or valves in pipe joints, and in the valvular 
mechanism of water-closets.” 

2871. IsiporE Pomes, Condon, France, ‘‘ An improved hydraulic motor.” 

2375. RicuarD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in the manufacture of salt, and in boilers to be fed by salt water.”—A 
communication from Charles Louis Edouard Lequin, Nancy, France.— 
Petitions recorded 16th November, 1863. 

2877. Freprrick WiuutaM Burton, Somerset-place, New North-road, 
London, *“‘ Improvements in the construction of music stools, tables, 
pe other articles of furniture, and in means of securing such articles to 

oors. 

2879. VALENTINE Baker, Dublin, ‘‘ Improvements in_breech-loading 
ordnance, and in apparatus connected therewith.”—Petitions recorded 
17th November, 1863. 

2881, WituraM Pratcuitt, Joux BLAYLOCK, and Joun Pratcutirt, Carlisle, 
“Improvements in and applicable to movable platforms for raiiway 
stations.” 

2885. Ropert WILLIAM Srever, Guilford-street, Russell-square, London, 
“Improvements in Jacquard machines.” — A communication from 
Edouard Maximilien Augustin Rigo, Neuilly, near Paris, and {Charles 
Grognet, Paris. 

2887. Josern Rock Coorer, Birmingham, “ Improvements in the manufac- 
ture of barrels for fire-arms, and in machinery to be used in the said 
manufacture.” 

2889. Joun ELper, Glasgow, Lanarkshire, ‘Improvements relating to 
floating and other docks.” 

28/1, JAMES MaAckEw, Leicester, “ Improvements in machinery for making 
looped fabrics.” 

2893. Josian George JENNINGS, Palace-road, Lambeth, Surrey, and 
Manvet Leorotp Jonas LAvaTER, Batii-street, Newgate-street, London, 
“Improvements in the manufacture of tubes, rings, and cords of india- 
rubber, and in covering telegraph wires.” 

2895. Patrick St. Gzorae GRoemg, Waterloo-place, Pall-mall, London, 
“Improvements in ships or vessels for war and other purposes.”— 
Petitions recorded 18th November, 1863. 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2884. Joan Hanry Jonnson, Lincoln's-inn-fields, London, “ Improvement’ 
in rotatory engines.”— A communication from Enrico Fava, Genes, Italy- 
— Deposited and recorded 18th Nov-mbex, 1863. 

2926. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘“‘ Improvements in preserving grain, flour, and other similar sub- 
stances, and in the apparatus connected therewith.”—A communication 
from Alphonse Louvel, St. Denis, near ‘Paris.—Deposited and recorded 
20th November, 1863. 

2041. James Sreart, St. James-road, Bermondsey, Surrey, ‘‘ Extracting 
the fibre from zostera marina and other aquatic vegetable productions.” 
— Deposited and recorded 21st November, 1863. 

2950. st. Gsorez Greoee, Austin Friars, London, and Tomas Gray, 
Mitcham, Surrey, *‘The production of thread, cordage, and woven tex- 
tile fabrics from prepared fibre of hemp, or any of the plants known of 
the order or genus ‘ Canabis,’ and in mixing such prepared fibre with 
= silk, or animal wool,”—Deposited and recorded 24th November, 





Patents on which the Stamp Duty of £50 has been Paid. 

2907. JoHN SHAKESPRARE MANTON and Tuomas IsiiP, Birmingham.—Dated 
26th November, 1863. 

3002. WILLIAM CLARK, Chancery-lane, London.—A communication.—Dated 
7th December, 1860. 

2904. Isaac Suanp and WituiamM ButMmer, Middlesborough, Yorkshire. 
—Dated 26th November, 1860. 

2924. NaTHaN AGER, Upper Ebury-street, Pimlico, London, 8.W.—Dated 
28th November, 1860. 

1827. Epwarp Triomas Hueues, Chancery-lane, London.—A communica- 
tion.—Dated 20th July, 1861. 

2052. JAMES RONALD, Liverpool.— Dated 1st December, 1866. 

2057. WiLliAM PeTeR PiGGoTT, Argyil-sireet, Regent-street, London,— 
Dated 3rd December, 1860. 





Patents on which the Stamp Duty of £100 has been Paid. 


2328. LABAN CLARKE STUART, New York, U.S.—A communication.— Dated 
29th November, 1856. 

2831. Josepu Latimer Cuark, Adelaide-road, Haverstock-hill, Hampstead. 
—Partly a communica‘ion.—Dated 29th November, 1856, 


Notices to Proceed, 

1810. Ropert BexJamMtn Brassey and James Hargreaves, Ashton-under- 

* Lyne, Lancashire, ** Improvements in machinery or apparatus for sizing 
and drying yarns and fabrics.” 

1812. Joun Baiwey and Wituiam Henry Baier, Albion Works, Salford, 
Lancashire, ** lmprovements in apparatus for the prevention of boiler ex- 

losions.” 

1814. WitttamM Epwakp Gepor, Wellington-street, Strand, London, “ Im- 
provements applicable to inland navigation.”—A communication from 
Charles Jacques Isaac Troll and Frangois Jacques Mercier, Rue de 
Faubourg St. Martin, Paris. —Petitions recorded 20th July, 1863. 

1821. Cart Hetnrich Roeckner, Rich i-terrace, Clapham-road, Surrey, 
** Improvements in machinery and process for reducing wood to a fibrous 
condition for the manufacture of paper stuff or pulp.” 

1823. WimiiamM LYLe AperpEtn, Belfast, Antrim, Ireland, ‘‘ Improved ma- 
chinery for breaking or softening and preparing flax, hemp, jute, tow, 
and other fibrous substances.” 

1825. Epwarp Tuomas Batnsriver, St. Paul’s-churchyard, London, 
‘Improvements in ventilators.” 

1829. EmiLe ALcay, King-street, London, “ Improvements in apparatus for 
condensing steam.”—A communication from Leon Gauchez, Brussels, 
Belgium. —Petitions recorded 2.st July, 1863. 

1833. James RONALD, Liverpool, *‘ Improvements in, and apparatus for, 
dressing or preparing for spinning hemp, flax, Mauilla hemp, and other 
like fibrous materials.” 

1838. CHaries Senior, Dead Waters, near Huddersfield, Yorkshire. 
‘Improvements in means or apparatus for closing, punching, and 
rivetting hose-pipes of leather or other substances, applicable also for 
punching and rivetting mill bands or driving straps, and similar pur- 





1839, Josern Simmons, Rainham, Sittingbourne, Kent, “ Improvements in 
ploughs.”— Petitions recorded 22nd July, 1863. 





1810. Witutam Cok, Wentworth-road, Bow-road, Mile-end, London. 
** Improvements in apparatus for securing the safety of persons in 
window cleaning, or otherwise working outside of windows,”—Petition 
recorded 23rd July, 1863. 

1852. ABRAHAM ExevtsH, Hatfield, Hertfordshire, “‘ Improvements in 
ratux for securing and protecting horses and other cattle during their 
transit by railand other ways, and on board ship.” 

1854. BerNaRD BransauM, New Broad-street, London, “ Improvements in 
gaiters and leggings.” —Petitions recorded 24th July, 1863, 

1804. Toomas THorNe, Southsea, Hampshi “Imp d 
disengaging ships’ boats.” 

1865. Geores Haseutive, Southamp buildings, Chancery-lane, London, 
“Improvements in coal-oil lamps."—A communication from Michael 
Boyd Dyott, Philadelphia, Pennsylvania, U.S. 

1868. James Wuhirtaker, Moons Mill, Walton-le-Dale, Lancashire, 
“ Improvements in engines for obtaining motive power by steam, air, 
or any other vapour.” — Petitions recorded 27th July, 1863. 

1886. Joseru Tuomrson Stevens and Cuaries Hoars, Bridport, Dorset- 
shire, ‘“‘Improvements in machinery for the manufacture of yarns, 
| --~ ga laid, twine, and other cordage.”— Petition recorded 30th July, 


tus for 





vP 





1895. Josern Pore Converwett, .Dublin, “ Improvements in railway 
lamps."—Petition recorded 31st July, i863. 

1914. BatTHasaR WiLnetm Geruanxp, Macclesfield, Cheshire, ‘‘ Improve- 
ments in the manufacture of size, glue, and phosphates,”—Petitions 
recorded 3rd Auust. 1863, 

1934. ALFReD Vincent Newton, Chancery-lane, London, “ An improved 
mode of, and apparatus for, producing stereotype plates.” —A commani- 
extion from Stephen Davis Tucker, New, York, U.S.—Petition recorded 
5th August, 1863. 

2075. James Eccueston, Manchester, “ Improvements in apparatus for 
economising or regulating water power used for blowing organs or har- 
moniums, which improvements are also applicable for other purposes 
where an irregular motive power is desired.” 

2081. EpMonp Pore, Clonmel, Ireland, ‘* Improvements in breech-loading 
fire-urms.” — Petitions recorded 21st August, 1563. 

2093. Louis GuitieMor, Rue du Moulin & Vent & Poitiers, Vienne, France, 
“An improved machine for obtaining perpetual motion."—Petition 
record-d 24th August, 1863. 

2172. Freperick CuarLes Putiuir Horrman, Newgate-street, London, 
** Improvements in machines for crusting hard substances, for washing 
ores and minerals, and for separating earth and earthy matters from solid 
substances.” —/etition recorded 2ad September, 1863. 

2389. WinttaM CLARK, Chancery-lane, London, * An improvement in the 
soles of boots and shoe..”"—A communication from Theodore Gustav 
Eiswald, Providence, Rhode Island, U.S.—Petilion recorded 20th Sep- 
tember, 1863. 

2405 Francis Rem, Liverpool, * Collecting or saving the spirit or alcohol 
generated by spontaneous fermentation in raw sugar, concrete, melado, 
and molasses, and thrown off during the process of boiling or refining.” 
—Petition recorded 1st October, 1863. 

2441. SamueL Matuews, Birmingham, ‘ Improvements in breech-loading 
fire-arms.” 

2444. KicHARD ARCHIBALD BRooMAN, Fleet-street, London, “* Improvements 
in steam boilers and furnaces.”"—A communication from Johann Christian 
Carsten Meyn, Rendsburg, Holstein.—Petitions recorded 6th October, 
1563. 

2596. ALEXANDER AN@vs CroLt, Coleman-street, London, ‘Improvements 
in the preparation of matters to be employed as disinfectants.” 

2600. James Mrroueut, Dyke Head, Lanarkshire, “ Improvements in sink- 
ing, quarrying, and excavating in the earth.” 

2606. WiLutAM Wuarton Burvox, Newcastle-upon-Tyne, “ Improvements 
in reducing and preparing wood for the manufacture of paper and pualp.”” 
— Petitions recorded 22nd October, 1863. 

2671. Georcr EpmunD Dosistuorrs, Leeds, ‘* Improvements in apparatus 
used when getting coal and other minerals.”—Petition recorded 28th 
October, 1863. 

2744. Lienry BRSSEMER, Queen-street- place, New Cannon-street, London, 
‘Improvements in the re-manufacture of railway bars,” 

2745. Sypney Smita, Hyson Green Brass Works, near Nottingham, “ Im- 
provements in savety valves for steam boilers, and in valves and taps for 
regulating the flow of fluids.” 





2746. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
sure of wmalleadl 


“Improvements in the e 
the apparatus employed in such manufacture.” 

2749. Frepeeick Evswortn Sickeus, Bute-street, Brompton, London, “ An 
improved mode of, and apparatus for, steering and turning vessels.”— 
Petitions recorded 5th November, 1863, 

2758. Josern Townsend, Giasgow, Lanarkshire, ‘‘ Improvements in the 
manufacture of nitrate of potash.” - Petition recorded 6th November, 1863. 

2766. Tuomas Critcuney Barractover, Manchester, * Certain improve- 
ments in looms for weaving.”—4 communication from Wilhelm Gminder, 
Reutlingen, Wirtemberg.”—Petition recorded 7th November, 1863. 

2781. HirrotyTe Meer, Kue de la FidGiité, Paris, ** Certain improvements 
in the manufacture of soap.”— Petition recorded 9th November, 1863. 

2806. WALTER Davis Ricuarps, Morley’s Hot-l, Cnaring-cross, London, 
** Improvements in caloric or heated air engines.”—A communication 
from tlenry Messer, Roxbury, Norfolk, Massachusetts, U.S.—Petition 
recorded 11th November, 1863. 

2859. Joun SouTueaTs, Watling-street, London, “‘Improvements in over- 
jand and other portmanteaus,”’— Petition recorded 14th November, 1353. 
2839. Joun E.pex, Glasgow, Lanarkshire, “Improvemeats relating to 

floating and other docks.”—Petitions recorded 18th November, 1863. 


iron and steel, and in 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
= geth wovember, 1863. 

607, 28. 10d. ; 609, Is. 2d. ; 702, Sd. ; 706, 4d. : 715, 10d. ; 721, 1s. 4d. ; 727, 
8d. ; 737, Is. 4d. ; 739, 4d.; 745, Sd; 749, 10d ; 750, 10d. ; 751, 8d. ; 754, 
2s. ; 756, 1s. 10d. ; 757, 18. 2d.: 758. 8d. ; 759, 4d. ; 760, 4d.; 762, Sd. ; 
763, 44, ; 764, 1s.; 765, 1s. Sd. ; 766, 4d. ; 767, Sd. ; 769, 8d. ; 770, 1s. ; 771, 
4d. ; 772, 4d.; 773, 44. ; 774, 41.; 775, del, ; 776, 4d. 5 777, 4d. ; 778, 4d. ; 
779, 4d.; 780, 4d. ; 782, 104. ; 783, 41; 784, 4d.; 786, 4d. ; 787, Sd. ; 788, 
6d. ; 789, Sd. ; 791, Sd. ; 792, Sd. ; 793, 4d. ; 704, 4d. 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
Pux ENGINER, at theofice of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
968. R. H. Lawsox, Victoria Docks, and W. Danuow, North Woolwich, 
Obtaining motive power.” —Dated 17th April, 1863. 

Accordiug to one method of carrying out this invention the inventors 
take a box or receptacle of cylindrical form, of about six times the diameter 
as to length, such box being divided in the centre by a partition, and 
having the ends made tight by covers, The box is suspended from the 
centie by suitable pivots, upon which it partially rotates, as required, 
The pivots are carried by a framing attached to the ground, or other 
foundation, as may be suitable. This tube or box has two holes in it, 
which are partially closed by two balls or ball valves, and two air holes 
are also arranged in the opposite ends of the two divisions, On the top of 
the tube or box two other tubes or boxes are placed, which the inventors 
prefer to make about one-fourth of the diameter of the large tube or box; 
these are fixed on the tube atan angle of about 5 deg., more or less, 
they are in length about four and a half times the diameter of the large 
tube or box; they are fixed so that one end of each tube is directly over 
aud connected with the larger orificein the box, while the other end oi each 
tube projects beyond the end of each partition or portion into which the tube 
or box is divided, The end of the box or tube opposite to that where the 
upper tubes overhang is furnished with a rod or bar, of about one and a 
half times the diameter of the tube or box in length, to which a weight is 
attached, as required. The two upper tubes are open, or partially so, at 
the outer ends. These tubes are partly filled with a number of pieces or 
balls of iron, or partly of wood or other suitable substance and partly iron, 
two of which balls close or partially close the apertures in the tube or box 
before referred to, The apparatus, above described, is entirely filled, as to 
the tube or box, with mercury, by preference, and is then ready for use, 
The apparatus is pulled over on its pivots to a cer ain polut by power being 
applied to the rod or bar attached to the end of the tube ; the mercury then 
enters the small tubes by the apertures therein, and, as it enters, it causes 
the pieces of woo |, iron, or other material, to rise in the small tubes. When 
they have ascended sufficiently high, the weight of the balls or other pieces 
of iron causes the tube or box to jose its inclined position, and return to 
its origina! hor.zontal position ; on its arrival at such ition, the mercury 
in the small tubes rans out into the large box or tube, and is thus made 
ready for another lifting or tilting operation, These are continued at regular 
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intervals, and the power so obtained may be readily transmitted in any 

convenient manner, as is well understood.—Not proceeded with. 

977. T. Huxt, Banbury, Oxfordshire, “‘ Obtaining motive power.”—Dated 
18th April, 1863 


In carrying out this invention the inventor provides a cylinder, which he 
mounts on trunnions, like the cylinder of an oscillating engine, and within 
the cylinder, and at the opposite ends thereof he applies two pistons, which 
he connects together by a parallel motion ; or he otherwise arranges them 
80 that the pressure put on the face of the one piston will have a tendency 
to give a lateral motion to the other piston. The ends of the cylinder he 
closes in the usual way, and conveys water or other fluid, under pressure, 
into the space between the outer face of the pistons and the cylinder ends. 
This pressure, by being simultaneously applied to the two pistons, will 
cause them to press edgewise against the opposite sides of the cylinder, and 
thereby convey rotary motion thereto.—Not proceeded with. 


981. C. BLANC, Paris, “* Using air and steam as motive power.”—Dated 20th 
April, 1863, P 

This invention relates to apparatus having for its object to combine the 
elastic forces of the atmospheric air and steam, so as to obtain thereby in- 
crease of power with economy of fuel and water. As arranged by the 
patentee the apparatus is provided with small double-acting pumps, of 
whica there may be one or more in connection with the upper portion of 
the apparatus, and a corresponding number in connection with the lower 
portion of the apparatus. The pump or pumps in connecti-n with the 
upper portion of the apparatus are for forcing atmospheric air into such appa- 
ratus, partially to condense the exhaust steam conducted therein by a 
suitable pipe or passage from the cylinder of the engine with which such 
apparatus is in connection. The pump or pumps in connection with the 
lower part of the apparatus serve to draw therefrom the partially condensed 
steam and atmospheric air, and force them into the boiler or ge- 
nerator, through pipes suitably arranged for that purpose. These pumps 
may be worked by the engine with which they are used. 

998. F. E. Bryant, Alfred-street, Bedford-square, L-ndon, “ Apparatus for 
ascertaining the temperature of steam and ils power of tension.”—A com- 
munication.—Dated 22nd April, 1863. 

This invention cannot be described without reference to the drawings. 
1006. G. B. Barser, Manchester, “ Steam boilers."—Dated 22nd April, 

1843. 

This invention cannot be described without reference to the drawings. 

1018. J. Suerrarn, Canterbury, Kent, ‘Steam boilers.”—Dated 24th April, 
1803, 

According to this invention an outer or fixed cylinder, of a suitable dia- 
meter, is employed, and in the interior thereof, and concentric with it, the 
inventor places another cylinder or drum of smaller diameter, capable of 
revolving, and keyed upon the shaft to be driven, the central line of which 
shaft passes through the axes of both cylinders, which are coincident with 
it, and with each other. To the face of the inner or revolving cylinder is 
fixed a piston plate, aap ce in a radial direetion therefrom, and fitting 
the space between the two cylinders. On opposite sides of the outer or 
fixed cylinder are two semi-cylindrical recesses, of the same width as the 
cylinder (one upon each side), their radius being rather more than equal to 
the distance between the two cylinders, and their axes being parallel to the 
central shaft. Inside these recesses are placed semi-cylindrical or conical- 
formed blocks, mounted on shafts, and capable of revolving, being con- 
nected by cranks and spur wheels to the central shaft, so as to revolve at 
the same speed, but in an opposite direction to the other. The revolution 
of those crescent-formed blocks is so timed that each one presents its 
holiow face at the time the piston plate is passing it, while the opposite 
one is revolving in contact with the inner cylinder, and acting as a steam- 
stop, the whole being made steam-tight by suitable packing. The valves 
are opened and closed, so as to admit and cut off the steam at the re- 
quired intervals by two eccentrics keyed upon the central shaft.—Not pru- 
ceeded with. 

1033. C. Bryer, Manchester, “ Safety valves."—A communication.—Dated 
25th April, 1803. 

It is weil known that the common or ordinary safety valve when loaded 
to counterbalance a given pressure of steam does not lift or blow off freely 
until the pressure ‘as increased to a considerable extent above the pressure 
fixed upon, consequently the boiler is but slowly relieved of the excess of 
pressure owing to the small area of the opening of the valve. The object of 
this invention is wholly or partially to remove this defect by causing the 
safety valve, when the pressure has become suffici to overcome the 
Weight upon it, to lift much higher than the ordinary safety valve, and 
thus yive a larger opening for the escape of the steam or other fluid; and 
the invention consists in forming a flange round the valve, commencing at 
the inner edge of the valve facing, which flange is undercut and concave in 
shape, and the concave side is towards the seating of the valve, which has 
also @ flange upon it, commencing at the outer edge of the valve seating ; 
but the upper surface of the flange is convex, and corresponds nearly to the 
concave surface of the flange upon the valve. There is a slight space 
between the concave and convex surfaces of the two flanges, which 
diminishes towards the outer edge of the flanges. When the steam begins 
to escape from betwecn the surfaces of the valve, it gets between the con- 
cave aud convex surfaces of the two flanges, and its force thus acts upon a 
larger area, and reacts upon the concave surface of the valve, and causes it 
to open to @ greater extent than the ordinary safety valve. 


1031, A. H. Chark and H. Horr, Birmingham, “ Valves."—Dated 25th 
April, 1863. 

According to this invention the inventors make the seat of the valve in a 
plane in which the axis of the pipe issituated, the ingressand egress pipes being 
placed on either side of, and opening respectively above and below, the said 
seat. The valve rises and falls in a line at right angles to the axis of the 
pipe. The said valve is fitted to a stem or axis, the upper part of which is 
made into a screw. The lower cylindrical part of the said stem or axis 
passes through a stufting-box, which is fixed upon and closes the opening 
in the pipe at which the valve is introduced. The upper screwed portion 
of the stem or axis works in @ concave screw in the plate closing the top of 
the stuffing-box. By means of a winch or handle on the top of the valve 
stem or axis, the said stem or axis can be turned, and the valve raised or 
lowered. The height to which the screw is raised out of the stuffing-box 
indicates the height to which the valve is raised from its seat. The gland 
by which the packing is compressed around the cylindrical part of the 
valve stem is held down by screws engaging in the top of the stuffing-box.— 
Not proceeded with. 


1052. J. Jerrreys, Upper Norwood, Surrey, “ Surface condensers, c.”— 
Dated 27th April, 1863. 

This invention consists, mainly, in constructing surface condensers of 
steam cngines with thin plates of copper, or other metal, which the 
inventor presses or stamps with numerous parallel fiutes, separated the 
one from the other by flat ridges. These plates are then placed together in 
pairs, face to face, so that the ridges of one plate come truly over those of 
the other, but they are separated by a soldering or brazing metal placed 
between the two, The pairs of fluted plates thus arranged are piled up one 
pile over the other, but with suitably fluted plates of iron between the 
i wsene as to make a solid pile, which is then placed under pressure to 
ring the ridges of the two plates of each pair close up the one to the other; 
in this state the pile is heated till the soldering or brazing melts, when the 
plate still under pressure, or placed if necessary under increased pressure in 
4 press, is allowed to cool.—Not proceeded with. 





Ciass 2.—TRANSPORT. 


Including Raihorys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, fe. 

1034, J. Dunpar, jun., and J. W. Wooprorp, Sutherland-street, Walworth, 
a “Steering and maneuvring ships and vessels.".—Dated 2th 
Apri, 1863. 

For the purposes of this invention an upright shaft or axis Js applied at 
or about the centre or midships of a ship or vessel, the lower ead of which 
passes through the bottom and has affixed to it radial blades or vanes, which 
come just below the bottom of the ship or vessel, or within a recess formed 
in the bottom. The upright shaft or axis passes within a tubular passage 
fixed within the ship which rises to a height sufficiently above the water 
line; or a suitable stuffing box or other provision is to be made in order 
that no water may get into the ship or vessel, and when desired the shaft 
or axis may be raised in order that the vanes or blades may be replaced. 
The shaft or axis is acted on by steam or other power to give rotary motion 
thereto, inorder that the axis or shaft and the blades or vanes fixed thereto 
may be caused to rotate towards the right hand or to the left, according to 
the direction in which it is desired that the vessels should be steered. 


1035, L. A. J. Brunt, Paris, “ Apparatus for registering, indicating, and 
verifying the time and distance passed over by vehicles, also applicable to 
machinery.” — Dated 25th April, 1863. 

This inven ion consists, First, in a method of indicating whether the 
vehicle is disengaged or employed. Secondly, in showing the distance 
travelled over, and the time the vehicle has stopped, calculated or repre- 
sented in distance. Thirdly, in a mode of marking, indicating, and verify - 
ing or proving the work performed by the vehicle or machine. A suitable 
external sign is placed on the front and top of the case of the mechavism, 
or on the drivers’ box, for indicating that the vehicle is disengsged or not 
hired. But when a fare is taken, the driver turns a handle a quarter of a 
circle, causing thereby the external sign to be lowered and to disappear, and 
at the same time to actuate the gearing required for the motion of the appa- 
ratus or mechanism of the distance index. The handle in turning performs 
three separate operations. The first shows that the vehicle is not hired ; 


the second, or the first turr of a quarter of a circle, shows that the vehicle is 
hired by the mile, that is to say—the distance run over, to which may be 
added the time of the stoppages, represented by the proportional mean of 





the distance (calculated at about five miles per hour). The third operation 
indicates the slow motion of the vehicle, that is to say—that independently 
of the velocity of the vehicle, the mile or distance index will constantly 
indicate a mean velocity of the vehicle when in motion, and its stoppages. 
By these means only one tariff per mile for all cases is required. When the 
fare leaves the vehicle, the handle is returned to its rest mark, the mileage 
inuex hand returns to 0, and the internal sign reappears. All these opera- 
tions show, to the fare or traveller, are written or marked on an internal plate 
or dial ; also the time of each of these operations. ; 

1080. W. Ropoer, Shawyfield-street, King's-road, Chelsea, “‘ Anchors.” —Dated 

29th April, 1863. 

This invention relates to those parts which are usually termed the crown, 
the arms, and the palms, and the object in view is to obtain a greater 
amount of strength and holding power with a given weight of iron. The 
additional strength is obtained by partly making the arms shorter than 
usual in proportion to the length of the shank, that is to say about one- 
fourth part, instead of about one-third, and partly by their sectional form. 
The sectional form of the shank is rectangular at its junction with the arms, 
and square at the shank close to the collar for the stock. But the sectional 
form of the arms is widely different from that of any other anchor now in 
use, being of a wedge form, varying in sharpness from the throat to the 
head of the palms. The back part of the arms is made parallel from palm 
to palm, and is much thicker than their front part, which is tapered in the 
direction of the point; and the arms from the crown to the head of the 
palms being much broader in the direction of the strain than is usual, gives 
them a great increase of strength. 





Cxiass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

970. C. Turner, Hunslet, “ Manufacture of felted fabrics.” —Dated 17th April, 
1863. 


Heretofore in the manufacture of felted fabrics, in order to strengthen 
the fabric and prevent it stretching, threads have been laid in transversely 
from side to side of the batt. ‘his invention consists in an improved 
method of laying in these threads. The threads to be laid in are drawn 
from a frame of bobbins placed at one side of an endless apron on which 
the batt is carried ; the threads pass down from their bobbins through a 
reed placed parallel with the endless apron, and this reed keeps the threads 
equally spaced, After passing through the reed, the threads enter a holder, 
which retains their ends. The holder employed is a comb with teeth set 
closely together ; it is fixed close up to the edge of the endless apron. The 
threads are taken across the batt by means of a carrier. The carrier 
employed is a moving comb similar to the holder or fixed comb. The 
carrier mses up in the space between the reed and the holder comb, and it 
thus takes the threads as it rises ; it lifts the ends of the threads out of the 
holding comb, and then moving away from the reed and across the endless 
apron it carries the threads over the batt. The carrier comb then again 
descends, and leaves the threads, On each side of the endless apron there 
is a row of points, which retains the threads in the positions in which they 
are laid. Between the endless apron and the holder comb there is a knife ; 
it may be an endless band of steel sharpened on the edge, or a rotatory 
knife, and thus cuts off the threads which have been laid across the batt 
from the bobbins. The operation is continued by the carrier comb 
returning under the endless apron, and again taking the threads as before. 
By the time it makes another traverse over the batt, the endless apron with 
the batt upon it will have travelled a distance equal to the width of the 
carrier comb, so that the threads will be laid on a portion of the batt 
i liatel ling that which received the yarns at the previous 





traverse. 
980. G. W. and J. Grauam, Burnley, Lancashire, ** Folding or plaiting 
Sabrics.”— Dated 20th April, \863. 

This invention relates to a new or improved machine for folding or 
plaiting silk, cotton, woollen, linen, or other woven fabrics into straight, 
even, and,equal folds of from twelve inches to two yards or more if required. 
Instead of a horizontal or curved table the inventors use a vertical frame or 
bar, or a series of frames or bars, supported in bearings at each end of the 
machine, or from the floor or otherwise, on the upper edge of which the 
cloth is laid, an equal length of cloth being made to fall down on each side 
of the frame or bar by means of a vibrating cage working in the are of the 
circle over the vertical frame or bar, or upon horizontal guide bars. A 
footboard, friction bars, handles for starting and stopping, strap guide and 
bar rods, break wheel, brushes, sloping board, and guide rod, with sliding 
collars, adjustable by set screws, or other convenient arrangement, may be 
used as in the present ordinary plaiting machines. —Not proceeded with. 


992. H. E. and 8, Yeavon, Stockport, and J. YEavoNn, Leeds, “ Healds for 
weaving.” —Dated 21st April, 1563. 

These improved healds are made of steel, iron, brass, zinc, or other suitable 
substance. such healds also termed eyelets consisting of bars, strips, or 
pieces. The said eyelets or healds are made with one, two, three, or more 
holes or orifices through the same, with any form of eye whether circular, 
square, or otherwise, as may be desired. These healds or eyelet pieces are 
arranged in or on frames of cast iron, or other substance, their ends being 
secured on steel or other wires or rods which are fastened and tightened by 
means of the threads on the ends of the said wires or rods, provided with 
nuts cerrespondingly threaded, and these healds or eyclets will facilitate 
the weaver in tying the threads with ease, and secure facility of passing 
of the threads of the warp, Instead of making the healds or eyelet pieces 
in the manner before mentioned, they may be made with one of the ends 
of each placed between pieces of wood, or other suita»le material, secured 
together, and thus fastening the healds or eyelet pieces in position by pitch 
or such like adhesive and cohesive material, holes being provided in the 
middle of the pieces. 

996, W. CAMPION and G. WiLson, Market-place, near Sneinton, Nottingham 
** Machinery or apparotus employed in the manufacture of looped fabrics.’ 
— Dated 21st Apri, 1863. 

In the first arrang t and ion of parts according to this 
invention the patentees employ a metal cylinder, which is bored out inside 
to a smooth surface ; the outside of this cyiinder is turned up true the whole 
of its length, and near one end thereof a groove is turned in it ; the portion 
of metat at the end forms one side of such groove and has a number of saw 
gates cut in it, these saw gates forming a siey for a number of needles. The 
other end of the cylinder is firmly secured in a vertical position in or upon 
a bed plate, and on the outside of this cylinder below the groove is a second 
metal cylinder, having a wide flange at the upper end, or the end nearest 
the groove of the first cylinder. The outer portion of this flange is some- 
what higher than the inner portion; on the top side of this thick outer 
portion are cut as many saw gates as there are saw gates on the upper end 
of the inner cylinder ; this flanged cylinder is bored out inside to receive 
the first cylinder, and it is also turned up on the outside thereof to receive 
a third cylinder which is also flanged; the flange of this cylinder lies under 
the flange of the second cylinder. In the saw gates of the second cylinder 
which radiate from the ceutre are needle bits, one needle bit to each saw 
gate ; each needle bit has a needle soldered or otherwise securely attached to 
it at the end nearest the centre of the machine ; the needles stand at right 
angles or nearly so to one edge of the needle bit, so that when all the needle 
bits are in their places, there will be a ring of needles standing in a vertical 
position, and of the required gauge, the saw gates forming such gauge. 
These needle bits are held securely in the saw gates of the second cylinder 
by means of a ring of wire, or by a number of short pieces of wire; such 
wire ring or pieces of wire are passed through holes or slots in the outer 
ends of the needle bit«, and are held securely in a groove cut in the circum- 
ference of the flange of the second cylinder, su that each needle bit has a 
ceptre or hinge of its own upon which it can turn. On the upper side of 
the flange of the third cylinder are secured one or more brackets, which 
extend over the flange of the second cylinder for about half its width; to 
each such bracket is attached aslur cock, the lower edge of which depresses 
the needle bits and needies so that they may form « loop, a thread of 
cotton or other materi.! being supplied to the needles from a thread carrier 
attached to each bracket. The slur cock is secured to or forms part of a 
spriug plate, one end of which is screwed fast to the bracket ; the other end 
stands up and is depressed according to the length of loop required by 
means of a nut and screw, or by their equivalent. A metal rim which is 
secured to the third cylinder supports all the needle bits at a certain height. 
In this rim there are as many portions cut out, or notches formed, as there 
are slur cocks, so that as the rim is turned round by the revolution of the 
third cylinder, the slur cock or slur cocks which move at the same time, and 
is or are over the space or spaces formed by cutting out portions of the rim, 
will depress the needle bits and needles to gain the loops they are raised 
again (as required) by the rim. The third cylinder and the brackets and 
rim attached to the third cylinder have motion communicated to them by 
teeth cut or cast on the outer portion of the cylinder flange, which is formed 
thicker for the length of a tooth for that purpose ; these teeth being formed 
on the under side of the flange, these teeth take into the teeth of a spur or 
bevel wheel on a short shaft at the side of each head or frame; or the 
third cylinder or cylinders may be driven by a worm or worms on one 
shaft, or by other equivalent contrivance. For winding up the work as 
fast as it is made the patentees pass it round a roller provided with a ratchet 
wheel, and moved by a clawker at every revolution of the machine, such 
clawker being thrown out of gear by the weight cn the work when the 
work is wound up too high. The above constitutes the first arrangement 
and combination of parts forming one head or frame, ia which the needles 
known a’ the tumbler needles are used. The Second arrangement and com- 
bination of parts consists of combining with this first arrangement and 
combination, one or more needle bits and needles, which are supported 
from or by the flange of the third cylinder, and the needles are moved out- 
wards to receive the thread to form loops upon them, and are then drawn 
inwards to throw off such loops, by which means they obtain a blind seam 
or seams on one side of the fabric. The movements of the needles are 
effected by a plate or plates secured to and supported by the bed plate of the 
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frame. The Third arrang t and bination of parts consists in using 
the common needle instead of the tumbler needle in the two above described, 
or first and second arrangements, with the addition of one or more presser 
plates attached tothe brackets on the third cylinder, or to the framing. 
There may be two or more heads or frames as above described secured to 
each bed plate. In all the three arrangements, the work as made will 
pass down the smooth inside of the first cylinder, when one head only is on 
the framing, and when more than one head is on the framing the work will 
pass down the cylinders to te work rollers. 

999. T. SETTLE, Bolton, “ Flvers.”"—Dated 22nd April, 1863. 

This invention relates to a novel method of securing the flyers upon the 
spindles employed in machinery for roving, slubbing, and spinning cotton 
and other fibrous substances, and consists in forming a long vertical ** key 
or rib in a suitable position in the interior of the flyer tube in which the 
spindle fits, in contradistinction to the use of a short stud as hitherto em- 
ployed, and which does not form a sufficiently perfect union between the 
spindleand flyer. The topof the spindle is grooved vertically into any required 
number of recesses, into which the said long key or rib falls, and so secures 
the flyeron the top of the spindle. The chief feature in the invention is 
the elongated form and position of the key, by the lengthened bearing or 
surface of which a better and steadier hold is effected between the spindle 
and flyer. 

1005. J. Lee and FE. Dawson, “ Looms.”"—Dated 22nd April, 1863. : 

The objects of this inveution are :—First, to hold out the cloth or fabric 
while in the act of weaving better than heretofore, and thus reduce the 
friction on the yarn or warp threads by the reed, and thereby prevent a 
great amount of breakage of yarn; Secondly, to keep the cloth or fabric 
in a straight line, and impart to the selvages a forward as well as an outward 
motion, so that they are kept tight, and thereby enabled to resist the drag 
of the weft which takes place when the shuttle is thrown from one side of 
the fabric to the other, by which means a more even selvage is obtained. 
The improvements consist in the employment of one or more screwed 
rollers, with right and left threads, either of the ordinary V-kind, or round 
topped, and with sing'e, double, or more threads, to present a greater or less 
angle to the cloth or fabric. The said screwed rolier or rollers is or are placed 
in a suitable frame or frames, bolted or otherwise fastened to any convenient 
part of the loom, so that the screwed roller or rollers may be brought in 
contact with each side of the cloth or fabric, and driven by an inter.nittent 
motion, transmitted from any working part of the loom, through or by 
wheels, levers, springs, weights, chains, or any other suitable appliances 
which will drive the screwed roller or rollers at a greater speed than at 
which the cloth or fabric is made. The patentees also employ a roller or 
rollers covered with a soft yielding substance, such as india-rubber, gutta- 
percha, leather, or other suitable material, which roller or rollers is or are 
placed in the frame above mentioned, but on the opposite side of the fabric 
to that of the screwed roller or rollers, and acts or act to press the cloth 
against the screwed rollers to give them sufficient hold on the cloth to pro- 
duce the outward and forward motion before mentioned. 

1013. P. McGrecor, Manchester, ‘‘ Machinery for spinning and doubiing.”— 
Dated 23rd April, 1863. 

This invention consists, First, in an improved arrang t and Q 
tion of hinery for effecting the second draw in mules. Secondly, in 
making the cam for throwing the rollers out and in gear in two pieces, 
whereby the working parts may be varied in the relative po-itions at 
pleasure. Thirdly, in an arrang' t and bination of | h 'y for 
pulling the building faller wire closer to the spindle point as the cop 
gradually increases in length for diminishing the amount of backing off in 
the set fills. In connection therewith,the patentee makes the scroll for 
pulling down the faller the reverse way to that generally adopted. 
Fourthly, in an arrang t and ination inery for throwing 
suddenly into gear the catch wheel and catch, or the clutch box for working 
the serew of the radial arm and raising the nut or point of attachment of 
the winding-on chain. Fifthly, inan arrangement of machinery connected 
with the builder for throwing the catch boxes for driving the front drawing 
roller into gear, so that as the cop increases in length, the rollers are latr 
in starting. Sixthly, in a mode of attaching the winding on chain to the 
radial arm, whereby amore beneficial action is produced on the winding on 
as the cop increases in diameter. Seventhly, when two ‘crolls are u-ed for 
taking in the carriage, the patentee connects the bands of both scrulls to a 
double lever mounted on a stud attached to the carriage, so that both bands 
are kept at a uniform tension. And, Lastly, in certain improved combina- 
tions and arrangements of self-acting machinery for tightening the winding 
chain, as the carriage goes in towards the beam. 
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Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


976. G. A. Bucuno.z, Clapham-road, * Apparatus for hulling grain, and 
Sor reducing granular substances.” —Dated 18th April, 1863. 

This invention has reference to a previous patent, dated 19th November, 
1862 (No. 3113). The First part of the present invention relates to an im- 
provement in the hulling machine, and consists in making it of 2 hollow 
conical case, which is provided at certain parts throughout its length with 
converging blades of iron or steel. These blades are set on edge, and are 
spaced out by thin filling pieces of paper, cardboard, or thin wood, and are 
arranged longitudinally in the case, so as to present their cutting edges to 
the grain to be hulled. The best result is obtainable by fitting a portion 
only of the inner surface of this conical case with these converging blades, 
the other portions of the case being made up of wire gauze or perforated 
metal, which will act as a sieve for the bran or skin that is removed from 
the grain by the action of the steel blades thereon to fall through. When 
this case is titted, a conical runner, provided at its periphery with longitu- 
dinal steel blades, is set radially around the runner. The conical runner is 
made of considerably less length than the case in which it is placed, to allow 
of its being moved up longitudinally therein into the more contracted por- 
tion of the case as the blades are worn away. and the diameter of the runner 
cons: quently decreases. In order to break down the hulled grain so as to 
prepare it for the operation which reduces it to the form of semolina, the 
patentee proposes, instead of using the crushing roliers described in the 
specification of the former patent above referred to, to groove one roller 
longitudinally and the other transversely. This improvement relates to 
the reducing machine, whereby the hulled and crushed grain is reduced to 
semolina. It may be described as a vertical, conical mill, the cutting sur- 
faces of which are furnished, like the hulling machine already described, 
with iron or steel blades, spaced out by strips of cardboard, paper, or thin 
wood placed between them. 


995. W. C. CamBriper, Bristol, “ Harrows.”—Dated 21st April, 1863. 

‘The first part of this invention relates to certain novel means of connect- 
ing together the beam, cross bars, and tines of harrows, The patentee 
invented and secured by letters patent, dated 19th October, 1861 (No. 2617), 
a plan for more effectua!ly securing the teeth of harrows, using for the 
beams double flanged or trough iron, there being introduced into the 
trough longitudinal pieces of iron, which were welded to the upper part or 
head of the tine, and formed cross heads, the parts being secured together 
by a bolt and screw passing through them. He now proposes to dispense 
with bolts, nuts, and screws, and to substitute in lieu thereof a transverse 
bar of iron, with notches or recesses cut therein, into which fit moveable 
clamps or wedges, one clamp being so disposed on the one side of the tine 
as to force the cross head of the tine tightly into the trough, while another 
clamp serves to maintain the tine on the other side by bearing against the 
reverse or side of the beam. The Second part of this invention relates to a 
novel construction of tined chain harrow, by the use of which the effects of 
a tine harrow and a chain harrow, as ordinarily constructed, are obtainable 
by one and the same implement, in order to impart a penetrating power 
to the chain harrow for which he obtained letters patent, dated April 23rd, 
1857 (No, 1152), He substitutes coupling tined links for the links hereto- 
fore employed im connec:ing lengthwise the transverse rows of chains form- 
ing chain harrows ; the tines, therefore, of this harrow will penctrate simi- 
larly to those of the ordinary tined harrow, and relieve themselves of all 
rubbish, and yield to the inequalities of the land, like the ordinary vertical 
links of a chain harrow, leaving at the same time a more clean and ne 
tilth. 





Vicrorta Station AND THaMes Empankment Ramway.—Notice of 
intended application to Parliament has been given for authority to 
make a railway from the Victoria station, Pimlico, passing through 
or under Victoria-street, Broad Sanctuary, the enclosure adjoining 
St. Margaret's Church, New Palace-yard, and Bridge-street, to the 
Thames Embankment at Westminster-bridge, thence along the shore 
of the river Thames, under and along the Embankment to Black- 
friars-bridge. ; 

Tuames Viapuct Rarway.—Notice of intended application to 
Parliament has been given for power to make a railway from near 
the third pier on the Middlesex side of Westminster-bridge to the 
second pier on the City side of London-bridge; also for power to 
purchase, by compulsion or agreement, the right to appropriate the 
land forming the bed of the river Thames, and to raise money on 
the credit of the railway and works. 

Ramway Catts.—The railway calls announced for December 
amount to £1,646,212, making the aggregate called in the year 1863, 
£10,711,732. This includes the calls for nearly every part of the 

- orld, except the United States of America. Of the December calls 
£800,000 arises from the Paris, Lyons, and Mediterranean new shares, 
and it is not payable till the 15th. The others are chiefly foreigu, 
except £245,512 on account of the last preferences created by the 
Great Western Company. 








Dec. 4, 1863. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 


EXcITEMENT IN THE Iron Trape: Rising Prices: Orders Rejected— 
DIFFICULTIES WITH THE MEN WHO ARE “ MASTERS OF THE PosITION ” 
—ApvaANcE IN Pig Inon—TxHE Compination Principte 1n SouTe 
Starrorpsuire: /ts Rapid Growth—Tue Coat 'I'rape: Continued 
Briskness—MOveMENT AMONG THE COLLIERS—INDUCING THEM TO 
Work on Monpay anv TusspAY—COLLIERY ENGINEERS AND THEIR 
Waces— Verpicr oF MANSLAUGHTER AGAINST A COLLIERY ENGI- 
NEER— OTHER Mininc Items—PartiaL Fatt or a Ratway 
Bree: A Railway Company /mplicated@— Genera TRADES: 
Continued Activity—GOVERNMENT ANDTHE BirMincHAM GUN ‘TRADE 
—Trave Bankruprcies— THe Birmingoam CHAMBER OF Com- 
MERCE— ALLEGED Waste oF CoaL By MAaAnvuracrurERS— THE 
Porrertes AND GOVERNMENT—Narrow Escape or a Ratiway 
OrriciaL—Rattway Accipent—T ue Boarp or Trape RETURNS FoR 
Octoser: Increase in the Value of Exports. 


Tuere is no abatement of the recent very active demand for iron, 
and it is more pressing now than it has been at any previous part of 
the quarter. In consequence, most makers have sent out circulars 
to the effect that all orders forwarded from the date of those advices 
must be subject to the prices of next quarter day, when, there seems 
now to be a general opinion, another £1 a ton willbe put upon the 
prevailing prices. The works are all kept fully on upon specifica- 
tions for iron to meet immediate requirements. Nearly all the deno- 
minations of finished iron are in request, but for no sort is there so 
pressing an inquiry as for plates for boiler, ship, girder, and bridge 
building. The demand from the Northern States of America is 
good, and the money is readily obtained. Excepting for America, 
it is not thought that any of the iron that is now being rolled is to 
be stored. Many orders might be taken for iron to be stored 
by merchants who are anticipating a rise, but their offers are 
rejected. It is related by some Liverpool house that they have 
offered to take the whole of next quarter's make, at prevailing prices, 
of aconcern where some 1,500 tons a week can be rolled. Mer- 
chants in th's district report that they cannot get any orders 
accepted by firms with whom they have had no previous dealings. 
The market is in a state of great excitement. Men of great experi- 
ence are utterly unable to calculate a week in advance. The men 
continue masters of the position, and are able to dictate their own 
terms, and pig iron is rising with great rapidity. ‘The Workington 
Company and Messrs. Schneider and Hannay both put up their 
prices 5s. a ton on Wednesday. 

Coal has been declared 1s. a ton dearer than in the thick-seam 
district of Westbromwich. The miners are all dissatisfied, and do 
very little work. They are asking for various advances in wages in 
different districts, and for alterations in their favour in certain local 
regulations which have hitherto prevailed. 

The limestone miners have just given notice for an advance of 4d. 
a stint. On the 12th and 13th of November the men at the 
Cannock Chase Collieries ceased work because their employers 
refused to give them an advance of 6d. a stint. On the third day 
their masters gave them half that sum, aud the men resumed their 
work, Still dissatisfied, however, they have, to the number of 1,200, 
again told their employers that, unless theadditional 3d. isconceded,a 
strike will begin on the 8th of the present month. At present the 
company are understood to be determined not to yield to this 
demand. Whether or not the force of circumstances or the power 
of their men will compel them to abandon this resolve remains to 
be seeu. By the men themselves it is stated that all the miners in 
the South Staffordshire district have sent in a notice which expires 
to-morrow for 6d. advance. If this be true there is little doubt the 
advance will be secured. 

The recent growth of the combination principle in the Midland 
iron and coal district has been unexampled in its alarming rapidity. 
Until the beginning of the successful puddlers’ strike, the principle 
was only in the bud; and its power seemed only to be discerned by 
those most interested. Now, however, the experiment has been 
tried. It has been successful; and the puddlers were only the 
pioneers of several bodies of workmen who have already, and who 
are still, travelling in their wake. As usual, success has but served 
to increase demand. The recent formation of a general union among 
the puddlers will be remembered. But the combination principle is 
not confined within limits such as these. Class helps class; trade 
helps trade ; and union helps union. Said one of the leading men 
among the colliers to a gentleman with whom he was travelling in 
arailway carriage a day or two since :—“ We intend to keep on with 
the movement, and each branch will help the other. We (the 
colliers) have supported the spade and shovel makels while they were 
striking for an advance of two-and-fourpence a dozen, and now they 
have got what they waut, the limestone miners can go out. And 
when they have got wha: they want, some more of the miners will 
strike. We don’t intend the masters shall tyrannise over us in the 
way they have tyrannised for such a long time. We will teach 
them a lesson.” These sentiments are substantially held by all. 
Every observant mind must perceive that the present period is quite 
an epoch in the history of the district. 

The difficulty of inducing colliers to work on a Monday or 
Tuesday is well-known to every coal master. Mr. Barrow, the 
proprietor of Springwell colliery, Staveley, has given notice that all 
those coalheavers who attend to their work on the days mentioned, 
shall, during the winter months, receive a rise of 1d., 2d., and 3d. 
per ton, according to the part of the pit the coal is got. ‘The banks- 
men are also to have an advance of 2d. per day. 

The frequency with which mine accidents are caused by the 
negligence and incapacity of colliery engineers, is a fact which all 
those conversant with the history of the South Staffordshire district 
cannot have failed to notice. Why is this? is the question naturally 
asked, ‘* Why,” says the colliery proprietor, “simply because the 
engineer is like everybody else employed at the pit—lazy and care- 
less.” But let the pit owner assign what reason he pleases for this 
state of things, »e will give our reason, and the reason of every other 
person who reflects upon the matter. It is because colliery engineers 
as a Class are underpaid ; and as a result are uneducated and incom - 
petent. Their duties are more important and more responsible than 
those of almost every one else connected with the working of the pit, 
aud yet while the miner who hews the coal is able to earn his 
seven or eight shillings a day, the engineer who works the machine 
that brings the coal to the surface, aud upon whose care and com- 
petence depends the safety of each miner who daily travels up and 
down the dangerous shaft, receives for his work a daily wage 
averaging less than three shillings aud sixpence. Such being the 
case, it is only natural that the standard of ability among this class 
of workmen should be extremely low. That this is so is proved by 
the fact we first stated; and as a single illustration of the truth of that 
fact we refer our readers to acase given below. The remedy is 
simple. Pay according to the quality of your work, and 
you will get competent workmen. Looking at the respon- 
sibility attached to his office, we maintain’ that the engi- 
neer should be a man intelligent, practical, and experienced. 
‘Till he is better paid, however, this he will not be ; and the death-roll 
written by the hand of his ignorance and negligence will grow fuller 
every day. The unusual number of hours during which the engineer 
is often kept at his post might also be advanced as an argument for 
ap increase in his wages. As a single illustration of this fact we 
may refer to the disclosures made in a case given below. At the 
inquest there reported it was stated that, after working all day, the 
engineer was now and then required to continue at his engine 
through the night, aud sometimes to the evening of the following 
day. And this, while in charge of all the human life that constantly 
ascends and descends the shaft! Truly after this an engineer should 
not bo hardly judged for an occasional lack of vigilance. With the 
recent advauce in the wages of colliers to stimulate them 
it is only to be expected that the men are already them- 
selves moving in the matter. At a meeting of nearly two 
hundred engineers —among them delegates representing several 





parts of the district—held at Pensnett, a few days since, it was 
stated that the rates in some collieries were 3s. a day, in others 3s. 2d., 
in others 3s. 4d., in five 3s. 6d., and in a few 3s. 8d. In the 
course of some short speeches it was generally expressed that one 
engine was worth as much to work as another, and that if masters 
could afford to give miners a fair price for their labour they could 
equally well afford to give the same to engineers. Resolutions were 
afterwards passed to the effect that, as some of the masters had 
given 3s. 6d. per day without notice, no increase upon this rate 
should at present be demanded; but that, wherever prices were 
below that standard, notice for an advance should immediately be 
iven. 

. On Monday last an adjourned inquest was held in Wolver- 
hampton upon the body of John Price, a sinker, who was killed 
during last week by being drawn over the pulley at the Blue Button 
pit of the Chillington Compary, at Ladymoor, near Sedgley. The 
engine of the colliery serves for two pits; and, on the day of the 
accident, was worked by Noah Rogers, the engine tenter. Two 
men had got into the skip, and were about to descend the shaft. 
As usual, they were raised a short distance, in order that the wagon 
might be withdrawn. Instead, however, of ceasing its motion at 
the usual point, the engine continued to draw, and one of the 
men was taken over the pulley, and was killed. Rogers, the 
engineer, alleged that, in consequence of the creeping or self-action 
of the engine, caused by the overbalancing weight at the second pit 
he was unable to control it. At the adjourned inquest, however, 
the head engineer of the colliery proved that the engine worked very 
well, and that nothing but neglect could have caused the accident. 
Other witnesses contirmed this statement. ‘I'he Government in- 
spector took a similar view. In describing the colliery, he said that 
one pit was 180 and the other 120 yards deep. The deep pit was 
34ft. in a direct line from the engine house, and the other 40ft. at an 
angle of twenty-tive degrees. So the pit at which the accident 
happened the sight was through a wooden tube 6}in. in diameter. 
Through this tube he could see distinctly the band chain, a portion 
of the frame, and also the tackler skip when it was raised 3{ft. above 
the wagon. By a slight declension of his body, but without leaving 
his gears, he could likewise see 10ft. above the wagon towards the 
pulley. Rogers made a statement to the effect that men used the tackler 
skip belonging to the deep pit instead of the bowk of the shallow 
pit. This threw his engine near the centre. He put the steam 
against the engine as near as he could, to prevent the lowest pit 
from pulling it, but the engine struck off the centre, and before he 
could reverse it again it snatched the band over the pulley, it took 
the steam that was drawn, and instead of lowering the men it took 
them the other way. He also complained of inadequate of sight 
to the pit bank, and said that as the men were in a sitting posture it 
was necessary to draw them up higher. A verdict of manslaughter 
was returned against him. At the first inquest it was shown that 
at the time of the accident he had worked all day, and was beginning 
a night turn, , 

Recently, Jas. Cotton, the chartermaster of one of the Silverdale 
Colliery Company’s pit, in the neighbourhood of Newcastle-under- 
Lyne, for violating a special rule, which provides for the frequent 
examination of all parts of the pit, was fined £1 and costs. 

One part of the pit under Cotton’s charge had remained for some 
time unused, and, acting under the impression that it was unneces- 
sary to examine this particular portion of the mine, he had allowed 
gas to accumulate to such an extent that a collier, who ventured 
into it with a naked candle, caused an explosion, and was severely 
burnt. 

Of the seven men injured by the explosion of gas in one of 
Messrs. Sparrows’ coal pits, at Swingle Hill, near Longton, on 
Saturday week, two have since died. ‘he inquest upon their bodies 
has been indefinitely adjourned, for the purpose of awaiting the 
results of injuries received by their companions. Sneyd, the doggy 
of the pit, has stated that he and one of the wounded men examined 
the workings at half-past five in the morning, and found a great 
quantity of gas floating near the roof. In consequence he warned 
the colliers about to begin work. They, however, gave so much 
heed to the warning, that they at once went to work with naked 
candles in their hands. ‘They worked four hours, when, as stated, 
one of their number, in passing a wagon which stood in his way, 
held his taper aloft, and caused the explosion. Mr. Wynne, the 
Government Inspector, is diligently inquiring into the matter. 

On Tuesday last an inquest was held upon the man, Jules, who was 
killed by the falling of a portion of a bridge on the line of the 
London and North-Western Railway, near Wednesbury. It was 
shown that, a few days since, Jules was passing under the bridge in 
a cart, with two of his children, one of them carrying a babe, when 
a parapet and a girder of the bridge fell, killed the man and his 
horse, and only as by a miracle spared the children. Three hundred 
yards from the bridge was a stone pit newly sunk, and the workings 
of which were supposed to extend under the railway. This had 
caused the line to sink, had occasioned crowdings-in of land near, 
had made two of the supporting walls open in fissures, and had 
altogether rendered the bridge unsafe. ‘I‘hese symptoms were ob- 
servable several months ago; and about two months since a watch- 
man had been set to watch the tottering bridge. Seven weeks since 
the four pillars which supported the parapet plates had been taken 
away. This had caused such a looseness in the two plates that they 
could easily be shaken by the hand, and it was the fall of one of 
these which caused the accident. It was also shown that the bridge 
itself was net constructed in such a compact mass as was consistent 
with safety. The inquest was finally adjourned to suit the conve- 
nience of the coroner. 

The general trades of the district are still lively. Orders in all 
the principal branches of Birmingham are numerous. The slack- 
ness in the gun trade, however, continues. At a meeting of 
all the branches of the tower gun trade, held yesterday 
week, some correspondence which had between the 
secretary and Mr. Scholefield, M.P., was read. In_ his 
first letter Mr. Scholefield said that he had po a 
memorial prepared by the trade tothe Karl de Grey and Ripon, and 
that he had been answered, that inasmuch as the supply of arms in 
store, together with those already under manufacture at Enfield, were 
quite sufficient for Government purposes, no fresh orders could at 
present be given out. Subsequently the committee again communi- 
cated with Mr. Scholefield, asking whether Government would be 
likely to give out any orders for hand-made guus, and if not, whether 
assistance would be given to them who wished to emigrate. ‘To the 
first question Mr. Scholefield was unable to give any definite reply ; 
in respect to the second, he advised the committee to communicate 
with the Emigration Commissioners. 

In regard 1o Wolverhampton, little news can be reported. The 
japanners are still busy on foreigu orders ; the ironfoundries are 
in constant operation ; fire-irons are leaving the factories in consider- 
able numbers. At Wednesbury, railway tittings and tubes are in 
good demand; and the staple trade of Walsall and West Bromwich 
areactive. Improvement at Darlaston is also reported. 

At the Birmingham Bankruptcy Court on Thursday week the 
case of S. Bird, locksmith, of Willenhall, was adjourned until to- 
day, in order that an allegation with reference to the concealment 
of property might be investigated. On the same day W. Yarrows, 
engineer of Wednesbury, failed to attend, and having also omitted 
to tile his balance-sheet, his case was adjourned fora month. H. 8. 
Getley, glass and lead merchant, of Weilington, received his order 
of discharge. On Friday H. Woodward, coal merchant, of Kidder- 
minster, received his order of discharge without opposition. First 
sittings were held in the cases of 8. Alloway, late of Court Field, 
ironmaster, and 8. Emberton, coalmaster, of Sunstall. At the 
Birmingham County Court Peter Jno. Farrell, machinist, of Sher- 
bourn-street, Lady wood, has received his order of discharge. 

At a meeting of the Council of the Birmingham Chamber of Com- 
merce, held on Thursday week, a resolution was adopted to 
memorialise Sir Charles Wood against the recent prohibition of 
the exportation of arms and ammunition from Singapore. The 
Bankruptcy Law and Government Contract Committee reported that 
they were pursuing their respective inquiries, and the Partnership 
Law Amendment Committee that the Partnership Law Amendment 








Bill is undergoing careful revision, with a view to its re-introduc- 
tion into Parliament early in the next session. It was stated that 
the Spanish Government had, through the Consul-General of Spain 
in England, forwarded to the Chambers an official copy of the 
Customs Tariff now in force in the Peninsula. ‘ 

A letter, interesting to the consumers of coal for manufacturing 
purposes, has recently appeared in one of the Birmingham papers. 
The writer says that he is convinced that in the great majority of 
cases in the South Staffordshire district there is going on day by 
day an extravagant use of coal, occasioned by the use of malcon- 
structed steam boilers and theirconcomitant malconstructed furnaces. 
“ Now,” he continues, “I have no hesitation in saying, without 
the fear of contradiction, that wherever the smoke nuisance exists 
there is positive proof of the malconstruction of furnace or boiler, 
or both, and also a certain waste of fuel in exact ratio of the 
quantity of black pulverulent smoke emitted from the chimney at 
every fresh charge of coal.” He then points out the neces-ity for 
accepting the aid of chemistry in the construction of furnaces and 
boilers, and said :—*“ Five cwt. of bituminous coal thrown on an 
active fire will produce 250 cubic feet of coal gas, the constituents 
of which are hydrogen and carbon, and the unions are carburetted 
hydrogen and bicarburetted hydrogen, called olefiant gas. This 
250 cubic feet of coal gas will require for its saturating equivalent 
of oxygen no less than 2,500 cubic feet of air for the combustion of 
the volatile portion alone, in addition to 6,000 cubic feet required 
for the incaudescent or fixed carbon on the grate, making together 
8,500 cubic feet of air at atmospheric pressure and temperature for 
the lete combustion of the tive cwt. of coal. . . . All these 
arrangements must be made in order to effect perfect combustion of 
all the hydrocarbons constituent of bituminous coal. There is 
also,” he says, “ another description of gas, of a commercial value 
of 20 per cent., the existence of which is totally disregarded by, it 
ever known to furnace builders, and which is, consequently, lost for 
all purposes of heat. The writer promises to refer to the malcon- 
structioa of boilers in a future letter. 

The question of Government interference with regard to the em- 
ployment of children in the Potteries continues to be discussed in 
the district affected. At a meeting held recently in Longton the 
matter was fully argued as well by manufacturers as by workmen. 
The general feeling of the assembly was that legislation is necessary, 
and that the most practical form of legislation will be a limitation of 
the age at which children should begin to work. A resolution was 
passed declaring thet in the opinion of the meeting there was a 
necessity for Government interference for the sake of improving 
the moral and physical condition of children employed in the 
manufactories. 

In the leading newspaper of Birmingham we notice a suggestion 
by a South Wales gentleman, who sigus himself “Sugar Planter,” 
that experiments should be tried with a view to the iuvention of a 
sugar-boiling pan that would stand three, six, or eight hundred 
degrees of heat. Pans with a fire-clay basis would, he thinks, be 
likely to answer the desired end. 

One of the officials at the Birmingham station of the London and 
North-Western Railway had a narrow escape from death on Friday 
last. On the morning of that day two trains coming from the same 
direction on parallel lines of the railway were due within five 
miuutes of each other. Both werelate. At length a train was seen 
emerging from the tunnel. Supposing that it was the train which 
it was not, one of the inspectors uamed Wilday stepped into the 
four-foot of the wrong line of rails, He stumbled, and had only 
time to lay himself flat on his face when the train came up and 
passed over him, causing only a graze to his shoulder from the high- 
hung fire-box of the engine. 

Between eight and nine o'clock on Saturday morning last the 7.15 
express a.m. train from Birmingham to London raa iuto the rear of 
a Juggage train which stood in its way, just at the entrance to the 
tunuel which leads to the Harbury Station on the Great Western 
Railway, near Leamington, smashed the guard's van to atoms, caused 
much damage to the front of its own engine, and shook and alarmed 
the passengers. On seeing the danger, the guards of the luggage 
train sprang on to the embankment and saved their lives. At the 
particular part of the line where the accident happened is a sharp 
curve, and either through negligence or inability the driver of the 
coal train had failed to run his engine on to the siding where it 
usually took refuge until the passing of its fleeter sister. 

The export returns for October, issued on Saturday last, again 
show a great increase. ‘I'he value of the British produce and 
manufactures exported durivg that month amounted to £15,082,332, 
which is half-a-million more than in the preceding month, and 
five and a quarter millions more than in the corresponding month 
of last year. Of the only three principal exceptions to this general 
increase wrought iron is one. ‘I'wo-thirds in value of the total 
exports were exported to foreign countries, and one-third to the 
British possessions. The increase has been going on progressively 
during the whole of the present year, and the exports of the ten 
months ended October 3lst show a value of £119,377,042, against 
£103,519,269 in the corresponding period of last year. The arms 
trade shows a decline upon the unprecedented exports of 1862, and 
in October only £32,728 were exported against £67,2)9, while the 
value fell from £163,821 to £54,290. Cutlery rose from £27,777 
to £32,281, cousequent on an increased exportation to France, the 
Hause Towns, Russia, India, South Africa, British America, the 
United States, Brazil, and the River Plate. In heavy hardwares 
there was an increase from £60,951 to £69,184, extending to every 
country except South Africa and Australia; and in lighter and more 
costly articles from £245,219 to £319,057, though there, was a 
diminution in the supplies sent to France, Holland, Spain, Russia, 
South Africa, and the United States. ‘he value of plate, plated 
wares, jewellery, and watches exported declined from £62,298 to 
£38,717. The orders executed iu machinery were unusually large. 
The shipments of steam engines exhibit a value of £180,090, against 
£131,134 ; and those of other kinds of £400,162, against £218,677. 
There was a lesseved exportation of steam engines to Spain, 
Australia, and Brazil ; but other descriptions of machinery show an 
increased demand from all quarters, Spain alone excepted, In metals, 
wrought iron and lead were the only exceptions to the general pro- 
gress, as will be seen from the following table :— 


MontTu ENDED Oct, 31st, 
1862, 








Copper, cwt. .. ee 37,740 ee 10,100 oo 20,000 
Trou, toms oe oe -. 3,800 oe 5,42 ee 7,401 
Steel 45 «2 oo oe 54 ee 350 ee 277 
Land 4p 06 ce «» 1,846 ee 2,307 oe 2,114 
Zhu » 02 oo +e oo 1,208 ee 2,180 oe 8,049 
Tin, CWE. 2. oc oc cf of oe 9,713 oe 4,186 ee 2,965 


There was a slight falling off in the exports of pig and puddled 
iron to Holland; but with that exception, the increase was general. 
France, Holland, Turkey, and British America, took less bar and rod 
iron than in the corresponding month of last year; but the exports 
to all other countries exhibited an increase. The difference was 
less in respect to railway iron, an increase in which was contined to 
the exports to Russia, Australia, Chili, and the United States. 
Castings more than doubled, the increase extending to all countries, 
except France and Russia. In hoops, sheets, and boiler plates, the 
increase was still greater, and extended to every consuming countr 
except France, Holland, and Spain. The inconsiderable talling o' 
in wrought iron occurred in the shipments to Spain, Holland, South 
Africa, and Australia. ‘here was a great increase in steel, notwith- 
standing the continued diminution of exports to France. ‘The export 
of copper continues to be agreat feature of metal trades ; the increase 
in wrought copper and yellow metal extending to every country 
except Italy and the Hanse Towns. France and India are the priu- 
cipal consumers; the exports to the former country, during the ten 
mouths endiug Oct. 31st, showing an advance as compared with the 
corresponding period of last year, in unwrought copper, from 
£265,877, to £527,616; and in uuwrought copper, and yellow metal, 
exclusive of copper articles, other than bars, rods, bottoms, pans, 
plates, sheets, and nails, from £64,514, to £217,740. ‘There was an 
increased exportation of lead to every country except China and the 
United States, the great diminution shown in the table arising from 
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the fact, that the latter country purchased to the amount of £3,628 
against £15,115 in the corresponding month of last year. The 
increase in unwrought has extended to every country, besides 
France and Turkey, while the former country alone exhibits a 
demand for tin plates. The imports which have risen in value dur- 
ing the current year, from eight millions in January to nearly twenty 
millions in August, amounted to little more than eight millions in 
September, being rather more for the month, than for the corre- 
Pore one of 1862, The metallic imports in October were as 
ollow :— 








Montu or OcToBER, 


1861. 1°62. 1863. 
Pig and puddied iron .. ., £121,825 ee £90,145 oe £136,245 
Bar, angle, bolt, androdiron., 179,160 * 182,769 on 258,583 
Railway iron .. .. «. «. 214,756 oe 246,235 oe 261,462 
ee ee ee 20,880 oo 35,485 
Iron castings .. .. oe .«. 85,507 36,109 ee 73,329 
Iron hoops, sheets, and boiler 
lates ee e és oe oe ORO oe $5,113 oe 189,237 
Wrought iron .. .. 4. «- 184,601 “s 248 205 246,820 
a eae ee 5,297 oe 12,732 ee 4,335 
Steel, unwrought .. « «- 73,203 ee 88,420 oo 99,175 
Copper, unwrought.. .. « 27,108 oe 38,973 ° 100,835 
” wrought, and 
yellow metal .. .. .. «- 175,882 oe 184,634 ~_ 265,911 
BERG cc cc cs oe oe oe 617,088 oe 14,258 = ve 26,755 
BORE 2s ns co ce 00 ce }=6$5088 oe 78,614 oe 44,697 
Tin, unwrought,. «2 «+ «+ 23,123 e 33,569 ee 58,532 
Tin plates .. «6 oe oe e+ 80,971 oe 80,491 oe 120,374 
Zincs Ct. ec 08 oe es 7,583 oe 8,284 oe 10,888 
NOTES FROM THE NORTHERN AND EASTERN 


COUNTIES. 
(From our own Correspondent.) 


Liverroo.: Mersey Docks and Harbour Loard—Vouron Warter- 
works, &¢. — Steri-pLatep Suips — State or Trave: Sheffield: 
Leeds; South Yorkshire—Nonrtuern Martens: Launch of an East 
Indian Clipper: Iron vy. Stone: River Wear Commission—F atau 
Bower ExeLoston—Scorri-u Matrers: Institution of Engineers in 
Scotland: The Nola (s. s.): Steamboat Traffic on Lochlend: Another 
Great Railway Bridge. 


Tue Mersey Docks and Harbour Board continue to fiud plenty of 
employmeut. At the last sitting it was agreed to accept the tenders 
of Messrs. James Taylor and Co., for two overhead steam travellers, 
and twelve travelling jennies, for quarrying and other purposes. It 
was also agreed to erect the necessary boundary walls, wood fences, 
and huts, together with carpenters’ sheds, to enclose the pew graving 
docks at Birkenhead, at an estimated cost of £2,500. In answer to 
a communication from Mr. Grayson, honorary secretary of the Ship- 
builders’ Association, it was intimated that every exertion was being 


made to complete these docks, and it was expected that the large one | 


would be ready for use iu two months, and that the graving docks 


on the Herculaneum estate would be proceeded with with all possible 
In an<wer to communications, it was intimated that at | 


despatch. 
present the board do not consider it necessary to enlarge the recess 
in the wall at the head of the Clarence dock, occupied by the Isle of 
Man Steam Packet Company. A letter from Messrs. John Bibby 
and Sons respecting the withdrawal from them of a berth on the 
south side of the branch Huskisson dock, was read, and it was re- 
solved to comply with their request for a copy of the return of the 
working of the branch dock. A communication having been received 
from Mr. M‘Iver asking for extended accommodation, the Harbour- 
master was requested to furnish a report as to the accommodation 
afforded at the southwest corner of the Sandon dock shed, with the 
superficial space occupied, the number of vessels and their tonnage, 
from the Ist January to the 31st of October. An application having 
been made by Messrs. Allen Brothers for permission to store coal 
under the high-level railway at the Wellington dock, it was resolved 
that ihe harbour-master should see Messrs. Allen Brothers on 
the subject, and then report to the committee. It was remarked 
by Mr. Arnold that the board often heard reasons why the tips 
for coals at Birkenhead were not used, and it was generally attri- 
buted to the circumstance that the coals were damaged by breakage 
in being shot over the tips. During the last week the committee 
had had an application trom a leading firm for the return of a 
deposit left with the board for the use of the tips. They had in- 
tended to load by the tip a vesrel of 700 tons, and the reason they 
gave for their application was, that owing to the coal being sent 
down in wagous unadapted to the tips, they were obliged to load 
the vessel by hand, to their great loss and inconvenience. He had 
mentioned this circumstance before, and he had met with some 
contradiction ; but here they had the fact of a vessel lying fourteen 
days opposite one of the tips, preventing some flats being loaded, 
and depriving the board of a revenue of some £15, which would 
havo accrued to the board for the use of, the tips. The board had 
provided appliances at great cost, but’ the railway companies did not 
send wagons adapted to those appliances. 

The Bolton town council will apply to Parliament next session 
for powers to extend their waterworks, and obtain additional sources 
of supply. It is also proposed to form a public park, “for the 
benetit and recreation of ihe inhabitants.” 

A speech made by Mr. Jones, of the firm of Jones, Quiggin, and 
Co., on the oceasion of the launch, at Liverpool, of two vessels 
made of steel plates, deserves extended notice :—Mr. Jones, in 
reply to the toast of “The Builders,” gave some interesting in- 
formation upon the subject of steel as a material for ocean-going 
and mail steamers and ships of war. Steel, as now manufactured 
for shipbuilding purpcses, was more ductile and malleable, and 
much stronger and lighter, than iron, and, in consequence, vessels 
could not only be more economically built of this material, but 
greater strength and carrying capacity would also be secured. 
‘The relative strength of iron and steel was—iron, from 19 to 22; 
steel, from 42 to 4%. Thus, in the Formby, the weight of steel 
used was 500 tons, while, if she had been built of iron, the 
weight would have been upwards of 800 tons. he Cunard mail 
steamer Persia (built of iron) had a burthen of 3,600 tons; her 
horse-power was 900 tons ; and she carried 1,400 tous of coal and 
1,000 tons of cargo. Had she been built of steel, with the same 
draught of water and speed, she would carry double the cargo, 
and the weight of the hull would be reduced to 1,100 tons, while 
her total displacement or weight would be reduced one-sixth 
Applying this calculation to her horse-power, in place of 9UU she 
would only require 750, the consumption of coals being reduced 
in proportion, With reference to ships of war the question was 
still more important and serious, now that the system of armour- 
plating had been adopted. The tonnage of the Warrior was 6,109; 
her engines worked up to 1,0U0-borse power; her speed averaged 
fourteen knots; and the weight of iron in her bull was 3,400 tons, 
making her total displacement 8,830 tons. In ordivary merchant 
ships the weight of the outside plating was about one-third of the 
weight of iron in the whole veesel; but in a ship of war, owing 
to the extra strength required for bulkheads, water-tight compart 
ments, &., the weight was one-fourth of the averege plating. 
Supposing the plating of the Warrior to be three-fourths of an 
inch, and the outside plating to represent one-fourth of the whole 
weight, it would give a thickness equal to 3in. on the external 
area. If built of steel, however, there would be a greater strength, 
and a saving of at least one-half in weight, or |}in. of thickuess 
instead of 3in.; and the result would be that a ship of war, which 
now carries an armour-plating of 44in., could carry a steel plativg 
of 9in, thick, and, at the same time, be superior in general strength 
and resisting power. But this was not the only auvantage. As at 
present const ucted @ vessel like the Warrior could only carry 1,850 
tons of cowl, which, at the rate of 155 tons per day, only gave her 
fuel for five days’ consumption, whilr, if built of steel, she would 
have so much more carrying capacity that her cal cargo would 
amount to 2,515 tons, equal to sixteen days’ consumption. Mr. 
E. J. Reed, Chief Constructor of the Navy, who had come down 
specially from London, said he felt the question of iron v. steel in 
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regard to shipbuilding to be so important that he had as a 
special visit to Liverpool on this occasion. He freely acknowledged 
that the Royal Navy was much indebted to the enterprise and 
boldness displayed by the mercantile community in regard to 
shipbuilding. In fairness, however, to vessels of war, it must be 
remembered that they had to be very elaborately and carefully 
constructed, as they were often absent four or five years in parts 
of the world where no repairs could be effected ; while, in the case 
of merchant vessels, even under the most difficult circumstances, 
repairs could generally be made once in twelve months. Those 
who had the management of the navy, therefore, required to 
exercise the greatest care in trying new inventions and making 
experiments. He had a very high opinion of steel, as com- 
pared with iron, for shipbuilding purposes; but he would not pledge 
himself to any decided course in this direction until he had seen the 
results of the voyages by the vessels just launched. ey 

Trade at Sheffield is reported to be in a satisfactory position. 
The cutlery trades are still active; the large iron and steel houses 
are doing a steadily increasing business; and the coal trade is also 
good. ‘I'he Leeds Chamber of Commerce observes, with reference 
to the iron, machine, and engineers’ tool trades of that district: - 
The makers of iron are very busy, both for common and better sorts, 
and most of them are full of orders. ‘’he machine makers are very 
fully employed, as are also the makers of engineers’ tools. Loco- 
motive and railway plant makers have still large contracts in hand. 
‘he demand for cut nails is exceedingly brisk. Altogether the iron 
and machine trades are in a very satisfactory state, and better than 
is usual at this time of the year, and there is an extension of works 
being made in some cases.” Amongst the applications intended to 
be made during the next session of Parliament by the Great Northern 
Railway Company is one likely to prove of especial advantage to the 
colliery owners of South and West Yorkshire, viz., the construction 
of a new depot south of the Regent's Canal, London, which was 
projected, but not carried out, last summer. Not only will the pro- 
posed depot do away with the great breakage from which this traflic 
has hitherto so seriously suffered, but it will also save a quarter of a 
mile of difficult journey to each mineral train entering the metropolis 
by this route. 

We learn from the Cleveland district, that Messrs. Pease, 
Hutchinson, and Ledwark, of Darlington, have nearly completed 
their new roliing mills, and expect to commence making plates ina 
few weeks. They are fitting up a large fly-wheel, weighing 
60 tons, which was cast and supplied by Messrs. Head, Ashby, and 
Co., of Teesdale Ironworks, Stockton-on-Tees. The rim of this 
wheel was made in four segments, and the boss and eight arms 
were cast separately, but, notwithstanding the difficulties in making, 
all parts fit «ecurately in a wheel of such a size: it was found on 
completion to be only a quarter ofan inch out of truth. We believe 
there are only two wheels of a similar weight in existence. We 
hear that Messrs. Head, Ashby, and Co., are at present making 
three other wheels of smaller size for the new rolling mills now 
building in that district. 

From the North we learn that yesterday week Messrs. J. Wigham, 
Richardson, and Co., launched an East India clipper from their yard 
ot 700 tons, for the firm of Messrs. Holmes, Knevitt, and Holmes, of 
London. Her dimensions are 183ft. long, 29}ft. beam, and 19ft. 
deep. She was christened the Delhi. One day last week a large 
new steamship, the Scotia, was entering the Tyne Docks when it ran 
with tremendous furce against one of the massive stone piers. It 
split it up, but the steamship herself was nothing the worse, At 
the last monthly meeting of the River Wear Commission the execu- 
tive committee reported that during the month of October the trade 
of Sunderland had continued in a very flourishing state. The total 
shipments had reached 208,792 tons, of which 127,136 tons were 
shipped in the dock, the total being 12,980 tons in excess of the 
shipments of any previous month. ‘The total revenue had amounted 
to £9,363 18s. 1Ud., being £1,043 in excess of the revenue of any 
previous month. The landowners on both sides of the river were 
evincing a disposition to avail themselves of the new quay line 
adopted recently, and the committee had prepared an agreement 
which would be signed by each Jandowner, and which would obviate 
difficulties hereafter. 

A serious boiler explosion occurred on Friday at the Phcenix Flour 
Mill, Bridge End, Wakefield, in the occupation of Mr. J. J. Cart- 
wright. ‘The usual time for the mill to commence working is six 
o’clock, but on Friday some alterations were being made, and the 
engine was not set going until ten minutes after six. There were 
three boilers in the place, two of which have been in use for several 
years, and the third is comparatively a new one. At six o'clock 
there was the full pressure of steam on, about 40 lb. which was the 
tigure indicated on the index, but when the steam was up the ma- 
chinery was not ready for immediate work. Before the machinery 
was set to work, one of the boilers exploded with a frightful report, 
killing three men and a boy. ‘The premises cover a large extent of 
ground, and face towards the north. ‘The boiler which has exploded 
is a tubular flued one, and has been in use for nearly twenty years. 
The boiler sheds are on one side of the mill, the warehouse and the 
chimney stand behind; in front is a small stabling compartment, 
and at the left is a sack-house. ‘The tire-box was forced out by the 
explosion, knocking down a portion of the gig-house, which is about 
thirty yards distant, and completely demolishing the sack-house. 
The brickwork of the boiler shed is entirely destroyed, and under- 
neath the ruins the bodies of the persons who were killed were found. 
A portion of the fire-box was blown a distance of nearly forty yards 
against the Cutter Inn, out of which a gentleman was coming at the 
time, but he fortunately was not injured. Directly the report of 
the explosion was heard, a number of people assembled around the 
ruins, and within a short time the bodies were found near the fire- 
place, charred and burnt in such a manner as to be scarcely recog- 
nisable. The persons killed were William Robinson, aged 40, who 
leaves a wife and seven children; John Briggs, 27, who has been 
married only a few months; Mark Coe, 25, unmarried; and James 
Firth, a boy of 13 years of age. When found they were all dead 
with the exception of Robinson, and as he showed some signs cf life 
a surgeon was sent for, but he remained insensible, and died within 
two hours after the explosion. 

We must now turn to Scotland. At the last monthly meeting of 
the Institution of Engineers in Scotland, Mr. J. R. Napier presiding, 
a valuable paper was read by Mr. J. M. Gale, engineer to the Glas- 
gow Water Works. ‘The Glasgow Water Commis-ioners were invited 
to be present, along with a number of gentlemen interested in the 
town’s water supply ; and among the strangers present were—Messrs. 
Andrew Fowler, Jas. Sa mon, John Taylor, and John Burnet, as a 
deputation of the Water Commissioners; Mr. William Beardmore, 
Parkhead; Mr. Peter Morrison, Shaw’s Water Works, Greenock ; 
and Mr, W. Copland, Paisley Water Works. Four honorary and 
four ordinary members were balloted for and admi:ted unanimously, 
and one new member was proposed. Messrs, J. H. Wright and Co,'s 
patent silver tube pressure gauges for steam and water were exhibited 
and explained by Mr. Wright on the invitation of the president. 
He stated that the motive power of the gauge was a corrugated 
nickle silver tube, consisting of ten corrugations, each of which took 
its part in longitudinal expansion, the whole expansion not exceeding 
the sixteenth part of an inch. The president then showed Captain 
J. R. Ward’s life belt; after which a discussion on Dr. Macquorn 
Rankine’s paper, “On the Expansive Energy of Heated Water,” 
took place. Mr. Gale then read his paper * On Glasgow Water 
Works,” and received the thanks of the Association. He also ex- 
hibited in motion Schiele’s turbine for small powers. ‘The paddle 
steamer Nola, which has been built and engined for Captain M-Nutt, 
of Glasgow, by Messrs. Caird and Co., has been between the Cloch 
and Cumbrae lighthouses, and ran the distance in 51 minutes, equal 
to 16 knots an hour. The Nola is 225ft. long, 25ft. beam, about 


| 650 tons builders’ measurement, and is propelled by a pair of oscilla- 


ting engines of 250 nominal horse-power. They are fitted with Mr, 
J. ‘1. Caira’s patent expansion gear, which has hitherto given the 
greatest satisfaction, giving the engineer the power of keeping up his 
steam pressureand working the machinery with the least possible 
amount of fuel. A party, consisting of the owners, builders, and 


their frends, along with others interested in steam shipping, who 


were on board, expressed entire satisfaction with{the trial. A meeting 
held at Dumbarton has resolved on the formation of a new steam- 
boat company for the development of the traffic on Loch Long. It 
was resolved to restrict the capital at first to £6,000. A provisional 
committee was appointed, and it has been arranged to build one 
first class saloon steamer, and put it under the command of Captain 
John Wilson, late of the steamer Chancellor. This steamer is to ply 
between Arrochar and Helensburgh and Greenock, and in connection 
with the railways and Loch Lomond steamers, will afford greatly 
increased facilities for tourists viewing the magnificent scenery of 
the districts of Loch Lomond and Loch Long. Some Scottish 
capitalists have announced their intention to embark in a monster 
railway bridge, although they will probably burn their fingers in 
doing so. The new bridge, if carried out, will be constructed across 
the Forth, to facilitate communication between the Eastern Lowlands 
of Scotland and the north, the traffic at present passing either by the 
route of the Western Lowlands to the north, i.e., via the Scottish 
Central Railway, to Stirling and Perth, or by a railway ferry at 
Burntisland, which is found expensive, cumbrous, and liable to deten- 
tion. The point which the parliamentary notices state to have been 
fixed upon for the bridge is about four miles above Queensferry, and 
is stated to be the point at which the Edinburgh and Glasgow Rail- 
way on the south side, and the Dunfermline railways on the north 
side ef the Frith, run nearest to the respective shores. Locally the 
point is known, on the south side, as Pardoyan, and on the north 
side as Charleston. The river bed and the character of the approaches 
on each side are favourable to the construction of a bridge at this 
point of the river, and a moderate headway only will be required. 
The new bridge is proposed to be constructed by an independent 
company, who will atford running powers and facilities to all the 
railway companies choosing to make use of it. The bridge, which 
will be built on about fifty piers, will be nearly as long, it is said, as 
the Victoria Bridge across the St. Lawrence; but its cost is not 
estimated;to exceed £500,000, while in the Canadian more than double 
the amount was sunk. 








METAL MARKET. 


Tue Metal Market continues in a healthy position. 
Rais are in good demand at £6 17s. 6d. to £7 per ton. 
Scotcu Pie IRON has slightly receded, and is quoted at 
Mixed Nos. Warrants, Buyers at 65s. Od. ; Sellers 65s. 3d. 
No. 1. G.M.B. 64s. 6d. 65s. Od. 
3. a pa 64s. Od. sa 64s. 6d. 
Gartsherrie, 66s. ; Coitness, 663. ; Calder, 65s. ; Gleugarnock, 65s. 
Coprer continues firm. Sheet and Sheathing, £105; Tile and Cake, 
£93 per ton. - 
Tin steady. Banca is quoted at £115; Straits, £114; English Block, 
£112 ; Bar, £113_perton. 
TIN PLATES in good request, at 23s. 6d., Coke ; Charcoal, 27s. per box. 
LeaD.—Au upward tendency. English, £20 10s. ; Spanish, £19 15s. per 
ton. 
SpeLTeR.—Some considerable purchases have been made at £17 lis. to 
£18 5s. per ton. Stock is 5,000 tons. 
65, Olu Broad-street, London, 3rd Dee., 1863. 
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Moatz AND Co. 





SCOTCH IRON MARKET REPORT. 


8s. d. 
No. 1 Gartsherrie .. .. 66 6 f.0.b Glasgow. 
» 1 Coltmess .. .. .. 68 6 do. 
9» LCalder ..  .. 6 6 do. 
oa & G.M.B.  .. .. t& 0 do. 
os 0. oo ee 63 0 do. 
M. Nos. Do. .0 o « 8 Y do. 
WARRANTS. s. d, 
ac - ash prompt .. .. 65 3 perton. 
. he : = i “yon o « BS do. 
2-5th 7 ies 2 mos. ” +o « 65 9 do. 
G.M.B- (gee a. 66 0 do. 


MANUFACTURED IKON. 


Bars,Govan .. .. «+ o« 48 10 0 less 4 per cent. 
» Common oe se cf $5 0 - 
Drumpeiler, Common .. .. 8 Ww 0 ‘as 
10. eat o- 910 0 ” 


Cramond Scrap Bars delivered 
in London 


Platesand Sheets .. -- -- ll 0 0,, ” 
et ua ows at we oe SO 
eww we ae eS 4 0 
Chairs .. sc co co «co oo #5 0 


Glasgow, 2nd December, 1863. 


strong, but has received a check by the dear- 

ness of money ; the highest price paid was 66s. 9d. cash on Monday ; but 

yesterday the price fell to G4s. 14d. cash, but rallied to-day to 65s. cash. 
Exports last week were 9,678 Lons against 12,777 tons in the same week of 


last year. 


Tue market has been very 


Suaw, THOMSON, and Moone, Metal Brokers. 
























PRICES CURRENT OF TIMBER. 
1862. 1863. || 1862. | 1863. 
Perload— 4 68 £ 8% £ 8 & Perlood— £4 wn £8) £8 £& 
Teak ....ceees 12 013 O 14 O15 O}) Yel. pine per rednced C. 
Quebec, red pine .. 3 410 310 410|| Canada, Ist quality 17 018 0| 17 018 0 
yellow pine... 310 410 3 0 4 0) 2nd do... 11 012 0; 11 0 12 0 
St.John, N.B,yel... 0 0 0 0 5 O 610}! Archangel, yellow 13 0 1310) 13 0 1310 
Quebec, oak, white.. 510 610 510 6 10) Bt Petersbg. yel. .. 11 10 12 | jllwis @ 
| birch......310 410 3 0 kot 9 010 
| Memel..0 000 0 0 10 015 0 
| elm . 310 5 0 310 9 oil @| 10 on 3 
Dantzic, oak . 310 6 10 310 6 a 
nro ee 210 310° 210 3 . 101011 10| 10 01110 
| Memel, fir #10 303 5 9.0 10 10 910 10 
| Riga.. 3 5 % 0 3 5/| Christiania, perC | " 
Swedish . 210 215 310 215|| 12. by 3 by9> 21 0 93 0} 21033 0 
Masts,Queb.rd.pine5 0 6 0 5 0 6 UI ent PEE go | 
Lpine5 060 560 6 0 eck plank. nts | 
ising 0 0 0.0/0 0 0 0|| per doit. ae | 01414) O16 
Lathwood, Dantz.fm 510 610 510 6 10 || Staves, per standard M. y ” 
St. Peters8 0 810 8 0 Slv) - 70 0 760! 70 075 0 
Deals, per ©., 12.t. by 3 by Sin. " } 18 0 200' 318 020 0 
Quevec, wht. spruce 15 10 18 10 15101 } 150 0 160 0/150 0 1600 
John,wht.spruce14 015 lv 1410 16 = 1 











Foreian AND Conosrat Jorrinas.—A telegram from Alexandria 
dated the 13th inst., says:—‘* ‘he railway is in full operation, and 
is bringing from 4,000 to 6,000 bales of cotton a week into our 
market. ‘The loss by the inundation is estimated at from 20,000 to 
25,000 bales. —The Montreal Herald says :--“ The Government 
have in substance concluded a new contract with Messrs. Allan. 
We uuderstand that a very large redaction in the price has been 
obtained, and that amendments are to be inserted in the contract 
which wiil leave no excuse for recklessly proceeding at high speed 
in hazardous circumstanccs.”—" Notwithstanding the near approach 
of winter,” says Galignani, “ building works are being pursued with 
as much activity as in the month of June, in all quarters of the 
French capital. he workmen, of whom there are 30(),000 em- 
ployed in tbe construction of houses, have had an excellent year, 
scarcely having suspended their labour for a moment.” — ‘Ihe 
amount of work now progressing at the Brooklyn Navy Yard is 
immense. Something like 40 vessels are in the stream and on the 
stocks, preparing for sea as rapidly as possible. There are nearly 
6,000 men on the pay-rolls of the different departments, and their 
monthly wages cannot fall much short of 200,000 dols.—‘The 
Numancia, which, as already mentioned, has just been launched 
from the building yard of La Seyne, is a fine steam frigate of 
40 guns, intended for the Spanish navy. She is to be clad with 
shot-proof iron plates 5}in. thick. Her masts, which have = 
brought from California, are each in one piece. Her length on — 
is 315{t.— Experiments are being made in France with # new kip 
of rocket, which is to prevent the enemy from working at night. 
Besides giving a most brilliant light, illuminating a distance of 20 
metres when let off, it offers the additional advantage of finally 
bursting like a howitzer, aud carrying wholesale destruction into 


- the hostile camp. 
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rinting. — Estimates for Printing 
y Deseription of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-lane, London, Printers of ‘THE ENGINEER % 


(C924) 
What will this Cost to Print ? 





is a 


thought often occurring to literary men, public characters, and 

persons of benevolent intentions. An immediate answer to the inquiry 

may be obtained. A Specimen Book of Types, and information for authors, 
sent on application, by RICHARD BARRETT, 13, Mark-lane Moreen , 
408 


To Paper-Makers. — — All Kinds of 


Ms. and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON. Agent. (D981) 


1 he London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and mend 

een Designs, Maps, Plans, Tracings, &c. &c. Enclose stamp for Pros- 

pectus FREDERIC YUUNG, Manager. 
; Duke-street, Adelphi, London. (E376) 


G and J. Brown and Co., Rother- 


® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 














CARRIAGE, and WAGON TYRES. ; (C923) 
J ohn Fowler, Jun., 28, Cornhill, 
LONDON, 


Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address. 
_ Catalogues, containing prices and testimonials, sent post free. (B124)_ 


J T= Martin, Iron and Brass Founder, 


@ 4, Vine-street, York-road, Lambeth.—Every description of Seatinan 
executed with despatch. Lathes, Fly and Band Wheels, Maileable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F104) 


Benjamin Miller, Machine Tool Bro- 


KER, Providence-street, eo t-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, ‘and Screw-Cutting Gap or 
#rake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176 


ee: ,_ a : : 
Smith s Traction Engines, mounted 
on Springs, 2re the Simplest and Cheapest in the World. Sizes, from 
8 to 50 horse-power. Portable and Fixed Engines, Saw Tables, &c.— 
Manufactory, Nene Side Ironworks, Thrapston. (E1062) 


Messrs. R. J. and EE. Coupe, 
Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 

Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 

en &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H. P., constantly in stock. (E1504) 


(Charles Fallows, Manufacturer of 


SPONGE CLOTHS, used - her Majesty’s Government and the 
Principal Engineers in the Kingdom ; also by Railway and Steam Packet 
Companies. Lamp Cotton and Engine Waste Maker.—Neptune Works, 
41, Temple-street, London-road, Manchester. (E1840) 


[zon Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 

of smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 

Derby. (D145) 


iene, s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
price. RAILWAY tLANT of every description. —WIN DSOR BRIDGE 
TRONW ORKS, near Manchester. (F105) 


TO RAILWAY COMPANIES AND ENGINEERS. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos, 8 and 9, Shoe-lans, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pums, Cocks, &c. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, ‘Aluminium, . Bronze, &c, (F128) 


F oundation Stone to Fk ix Machinery. 


—Sound hard STONE, in blocks of larg. dimensions, prepared to 
given sizes, delivered in railway trucks at Cot:iiam Station, at 9d. per 
cube foot. Cust of carriage to any locality suy, lied on application.— 

Apply to RANDELL and SAUNDERS, Corsham, W V ilts. (k 861) 





























rinding and ‘other Machi ery for 


corn mills, see factories, &c. ; hydraulic presses, rol '+,edge stones, 
&c., for oil mills ; malt mills, for breweries ; corn and seed ce. ts hing mills ; 
horizontal steam engines, from 4 to 20-horse power; portal \e engines, 
from 2 to 10-horse power ; circular saw benches, rack and fixe v,&c. &.— 
Made by E. R. and F. TURNER, Engineers, Miiwrights, and Founders, 
Ipswich. (* 1833) 


NOTICE.—NU 1 REMOV ED 


C Suffell, of 132, Long Acre, London, 


@ W.C., maker of enpeied ‘Lranusit Theodolites, Levels with 
permanent adjustments, Needle-socket I‘rawing Instruments, Adjusting 
Dividers, Metallic Edge Rules, Measures of all Nations, &c., respectfully 
requests Engineers, Contractors, Surveyo2 +,and the profe: ssion in general, 
who have for many years favour: d him, to forward all Orders and Accounts 
to the above address. N.B.—C. SUFFELL was the only Exhibitor of the 
above-mentioned Instruments (see Juror’s Re ort , 1865). (Pal 157) 


[ixhibition Medal, 1862, awar urded to 


JOHN CHEDGEY, The Grove, Great Guildford-street, Southwark, 
J. Chedgey’s patent bored and poiished Glass Cylinders are extensively 
used for Pumping, Pulp Bleach, Chemicals, Water, Manure, Beer Engines, 
&c., made to order ; turned and polished Glass Rollers for Glazing, Sizing, 
Grinding Ink, Chemicals, &. Cast Gla-s Suction Pipes, Bends, &c. ; 
Patent Mangles, with glass beds, patronised by her Majesty and public 
generally E2 2138) 


Brick, Pipe, and Tile Machines. — 


E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced. 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.c., where they may be 
seen in n operation daily. (£565) 

rick Burning.- — Savin ne Two-thirds 

OF THE FUEL.—HOF: MANN’S PATE ‘T ANNULAR OVENS 
for the continuous burning of Bricks, ‘liles, Pottery, &c. &c., can be seen 
in action, and every information obtained, on application to Mr. H. 
CHAMBERLAIN, 3, St. John’s, Wakefield, Yorkshire. (E2279) 


TU ENGINEERS, MILLWRIGHTS, STEAM PAC KET COMPA Ith, &e 


Le: Patent Mineralised and Vulca- 


Pr yas INDIA-RUBBER, manufactured by WILLIAM WARNE 




















in 
oo j Hose Pipes, Delivery and Suction. 
Washers, Fiexible Tubings. 

Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middiceex. Warehouse, 9, Greshain- 
— her = London, E. C. 

N. Sole Manufacturers of Valves of the Patent Mineralised (Red) 
Sodio Rubber, up to 6ft. in. diameter. in any thickness. (862i, 


Gas. — Saving of 40 Per Cent.— 


NORDHOFF and CO. ’S PATENT GAS CARBURETTING APPA- 
—— offers the following highly important advantages to Consumers 





1. Great Economy—a saving of at least 40 per cent. 
2. Perfect purity of the Carburetted Gas. 
8. Threefold increase of the Intensity of Light. 
4. Simplicity and safety of the Apparatus. 
. a of Supply. 
0 alteration in eninge required, 
Sole hanes: for the United Kingdom, Mr, MAX SABEL, 2, Coleman- 
street-buildings, Moorgate-street, City, London, — Respectable Agents 
Wanted, (E2173) 





NOTICE TO INVENTORS. 


(fice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, yratis, as to the reduced expense and facility of — 
for inventions under the new Patent Law for the Uni Kingdem, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, b Bas gm versonally or by letter te Messrs. 
PRINCE andCo., Patent Office, 4, oS cng Charing eross. (5017) 


( itice for Patenta, London.—Messrs. 


DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” gratis, on appli- 
cation or by letter. (893 32) 


Inventions !—Mr. William ‘Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent atteeh 
62, Chancery-lane, London, “‘A Guide to Inventers” may be had free on 
applic: ation, or by post on forwarding two postage stamps. (931) 


jnventors Assisted.—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, pa. of Mechanics’ 
institutes), British and Poreign PATENT AGEN TS and ENGINEERS of 
twenty years’ experience, 34, Southampton-tuildings, Holborn, W.C, 
Provisional protection for six mouths. Designs registered, Any informa- 
tion gratis. (F85) 














Portable Engines of all Sizes, both 


New and Second-hand, un SALE or HIRE. Also all kinds of 
Pumps, Mortar Mills, Winding Gear for sinking Shafts, Saw Benches, 
&c.—ISAAC W. BOULTON, Ashton-under-Lyne. (E1169) 


[xaction. Engine for Sale, at less 

than half its cost, quite new, in splendid condition ; fitted with 12- 
horse cylinders, and constructed to work at 100 Ib. pressure of steam. Tra- 
velling wheels entirely of wrought iron. This engine was shown at the 
Inter: ational Exhibition, and is a bargain to any one requiring a traction 
age. —Apply to RUSION, PROCTOR, and CO., Sh«af Ironworks, Lin- 
colt (E1407) 


« ; N ; y N 
"i ‘raction Engine forSale—a Powerful 
12-Horse Power, by Robey and Co., with Double Shafts, and Aveling’s 
Patent Steerage, Has done only eight months’ easy work at Steam 
Cultivation.—Apply to NALDER and NALDER, Challow —_* 
Wantage, Berks, aA ee 867) 
‘ > 4 > 
n Sale, Slotting Machine, ft, 
20in, stroke; do. 5ft., 16in. stroke ; do, S8ft., llin. stroke ; all 
fitted with quick return motion, and self-acting in every direction; bench 
do., 2ft., and 6in, stroke; Planing Machine, left. x 84 x 3ft. ; do. 8ft, 43 
3) X Bit. 5 do. Git. x Qt. x Bt. ; Serewing Machine, } to } ; do. } to 2in. 
Siot Drill, will cut slots lsin, to 18in, deep; Shaping Machine, bed 7hft., 
l2in. stroke ; do. 5ift. bed, l0in, stroke; Lover Punching Machine, will 
punch lin, plates 24in, from the edge ; Lever Shearing Machine, of same 














d ; Second-hand double ecantric Punching Machine, nearly 








. . ~™ - 

Patent Oflice, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty- -five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions, ( ircu- 

lar of information and piate of Mechanical Motion free on application. 
(933 


Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and RKEGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducied 
by Mr. HENRY, Memb. Soc. Arts. (F120) 


Patents. —Mr. Vaughan, mber 





Member 


of the Society of Arts, British and paren Patent Agent, 15, South- 
ampton-buildings, Chaucery-lane, W.C., transacts every description of 
business connected with Letters Patent*tor Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ** Guide tolnventors” free by post. (F158 








To Inventors —The General Patent 


COMPANY, Limited, 71, Flect-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforded to Inventors, A HANDBOWK as to the 
course of procedure and charges for securing patents is-ued gratis, 

_ (B60) R. MARSDEN LATILAM, Sec. 


Neild -and Co., Dailam Ironworks, 


Warrington, Lancashire, Manufacturers of Railway Whee's on 
zine, Tyre Bars, all kinds of Hammered Iron, and Merchant Bar Iron, &e, 


~ ‘ . ‘ 

\harcoal ! Charcoal !—Charcoal in 
large and small quantities, ata reduced price.—Address, AL RED 

LYON, britannia Chemical Works, W igan. (E2343) 


W ire Ropes for Mining, Railway, 


and ENGINEERING PURPOSES,.—Steam !loagh Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E. (B494) 


Wire Ropes « of Every Description. 


—Stzand for Fencing, Railway Signals, Wire Sash Cords, Copper 
Lightning Conductor-, Submarine Elevtric Cables, and Telegraph Stores, 
&e. —JAMES STEPHENSON and Co., Millwall, London, E. Fl 30) 


FE ox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph ms James 4 
Established 1781.—Sole manufacturers of T. 5S. Cressy’s Cask-making 
Machinery. — London Address, 151, Fenchurch-street—W. G. Wurrs, 
Ageit. (E1172) 


frass and Copper ‘lubes.—Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com 
panies, are cheaper and more durable than the ordinary tubes,—Address, 
GEORGE RICHARDSON and Co., 1, New Broad-street, B.C. (B131) 


‘“ e ° > 
arquets Solidaires.— Howard and 
SONS, 26 and 27 are prepared to supply machine- 
made patented solid P: RQUET F. LOURS 56 per cent. cheaper than they 
ha.e yet been offered. Hliustrated catalog rues, plans, and estunates free. 
(E2280) 


~ . " - ‘ 
Machinery, Home and kxport, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General lronwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—C4fice, 18, Cannon-street, London, E.C, 
_Mllustra ated Catalogues Tree, on stating g requirements, _ (D182) 


achiner y for ortable, Sta- 


TIONARY, and DONKEY ENGINES, multitubular, Cornish, and 
egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 
and screw presses, punching and shearing machises, mortar mills, saw 
frames and benches, bone mills, edge runners, hydro-extractors, mill- 
bands, fly-wheels, shafting and riggers, &c. &c.—T. TAYLOR, 41, White- 
street, Borough.—N.B. Machinery purchased for cash. (F102) 


ray a . 5 ‘5 x hi id 
i oContractors.—Sissonsand White's 

PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent ou application to 8, Station-terrace, Hull. 

Extract from a report of a paper ou Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5tn, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most priucipal machines which have been invente preferring 
Sisseus aud White's as being the mest economical and prac tics ally useful. 

(E713) 


R: ailways.— Griftin’s “ Kconomic 


PERMANENT WAY.” — Engincers, Directors, and Gentlemen 
interested in Railways, are respectfully invited to inspect this system, suid 
by our Chief Engineers and Contractors ‘** to be superior to any which has 
yet Leen adopted,” and “in every respect an improvement on the ordinary 
sleeper road.”—Can be seen on several metropolitan railways, and at 
Mr. GRIFFIN’S Offices, New Adelphi Chambers, Juhn-street, W.C. 

_¢ 70) 








Berners-street 

















‘Phe “Ashbury. Railway | Carriage and 


IRON COMPANY LIMITED.—Works: Openshaw, entedeno 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
lron, Hammeret Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Kooting, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &o. &c. 

Londo: n Otfice— 27, GI GREAT GE :ORGE STREET 3.W. (2076) 








' etropolitan Railway Carriage and 
~ WAGUN COMPANY (LIMITED), SALTLEY W ‘ORKS, BIR- 
MINGHAM (succe-sors to Joseph Wright and Sons, Kailway Carriage and 
Wagon Builters and Contractors. Railway Carriages and Wagons of 
every description supplied either for casn or deferred payments, ana 
Railway Wagons to be Let on Hire.—For terms and particulars apply w 
_— Works, Birmingham; London Agency, 8, Adam-street, ‘inieabe 
W.c SY» 





{ )rmerod Grierson & Co.. Lngineers. 
A Millwrights, ana Boilermakers, ST. GEORGE’S IRONWUk Ko, 
MANCHESTEL«, veg to call attention to their swoce of CATT ornd aor 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., ocing tae largest 
swoek in the Trade, WHEELS of ANY SIZE and PI/CH not contained in the 
iist will be suppned on very advantageous terms, and no cnurve i- mace 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Rooffing, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
and Tanks Hydraulic and other Presses, &c, &. (E429) 


new, will punch lin plates 18in, from the edge.—Prices and particulars on 
application to FRANCIS BERRY and SONS, Calderdale —— 
Sowerby Bridge, Yorkshire. (E17. 4) 


\pecitications priced for Lap- cwelled 


Boiler Tubes; Gun Mutal and Iron Steam Engine Fitmeuts ; 
By draulic Machinery ; Wrougb: iron Pipe for Steam or Water anu Gas, 
LAMB ERT PRO THERS, WALSALL. (P28) © 


Permanent Way —For Particulars 


i respecting C. W. RAMLE’S Roe RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &c., apply to Mr. F, WISE, C.E., 22, Buckingham- 
(3987) 


street, Adeiphi, W.C. 
‘fo lronfounders, J. Ireland, 


Foundry Engineer, conten, Se. to call the attention of “sad 
founders to his 1 ALENT UPPER TUYERE CUPOLA FURNACE, which 
effects a savingo! rom 30 per cent, to 50 per cent. in Cokes, and alao melts 
the metal in much 'ess time, without any additional labour or expense.— 
Full particulars and ‘Te-timonials ean be had, on application, at his Office, 
21, Moreton-street, Stran eways Manc' ester. (£2072) 


\jathematical Instruments of 


highest quality of workmanship and finish, Theodolite, Levels, 
Mining Dials, &c. ‘The only engine-divided box and ivory scales to be had, 
Prize Medal at the International Exhibition. List free by post. —WM. F, 
STANLEY, 3, Great Turnstile, Holborn, London, W.C. (F115) 


(Jowder ys Patent Brickmaking 
MACHINE, No. 789, may be seen, and full particulars had, er — 
to him, at Lianymynech, near Uswestry, Salop. 

P.S, ~—Any re-pectable party desirous of making and bringing these 
Machines into use, here and in France, will be liberatly dealt with.—Apply 
as above, or to Messrs Prince and Co., Patent Office, 4, Trafalgar-square, 
London. (E2060) 


yy eRPRENCTA eK > a a 
per oved Kndless Band Saw, 30-in. 
Pulleys, with compensating motion to prevent breakage of Saws, and 
movable Table for angular and circular cutting ; portable and fixed Engines, 


Saw Tables, Mortar Mills, Cranes, Weighing Machines, Bending Rollers, 
&e.— LARK and C HARNLEY, Engineers, Preston. (E2288) 








s 














| oscoe’s Self- Acting Lub: icators for 


STEAM ENGINES. Senha and Prices Pvst-free.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam \ revious to its pass- 
ing through the valves into the cy linde rs. (E1997) 


\ {atleable Iron Castings of Superior 
quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Drontield Foundry, near Sheffield, 
All orders promptly attended to.—London Office, No. 8, King’s-place, 





Blackman-street, Boro’. mies ae (E227 6) 
par tnership.— Messrs. Salter and 
ST. JOHN beg wo request that Firms who propose to entrust them 


with the Re-arrangement of Partuerships or Transfer of Business, to 
commence with the New Year, will favour them with instructions as soon 
as possible,—17, Abchurch- lane, E.C (E2330) 


james W oolcott, 1, Laurence 


POUNTNEY HILL, E.C CONTRACTOR and AGENT for every 
description of TOWN and COUNTRY CASTINGS. Wrought Iron Steam 
Boilers, Gas-holders, Rvofs, Girders, Pans, Tanks, &c. Bar Lron, Boiler and 
Ship Pi utes, Beam lron, Rails, Bolts, sc. Hammered Iron, in any state of 
finish, to the largest size, Railway plant of every description. (E2427) 

‘team Cranes, ready for delivery, 
viz , two 30 ewt., one 45 oa. and one 60 ewt.—Apply to DONALD 
ATKEY and O., cO., 33, Cornhill, EC. (E2389) 


Steam am Hammers.—3}-cwt., 6- -cwt., 

9-cwt., 12-ewt., and 20-cwt, CONDIE’S P PATENT DOUBLE ACTING 
STEAM HAMMERS, ready for delivery.—ALLAN C. WYLIE, od 
to John Condie, 9, Adam-street, Adelphi, London, W.C, 11870) 


Steam Pumps all Sizes, for Land 
and MARINE —— PORTABLE ENGINES, with ordinary 
Multitubuler Boilers ; PUNCH and SHEARING MACHIN ES, from 1} to 
14 tons.—JULLN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1398) 


‘team Boilers made of the Best 


material, tested at any required pressure by THOMAS WILLIAMS, 
Ellesmere Boiler Works, Water-street, Mauchester. Several small Boilers, 
from : 3 to 6-horse power, on Sale. (E:414) 


«team boilers made by Wilham 


S WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tig!t under a high pressure, and 
delivered at any railway station or shipping port in the kingloms at mode- 
rate rates. Lithograph of boilers forwarded post free on application. . (3022) 


«team Boilers, Portable and every 


other description, unde of the best material and workmanship, 
tested and made perfect under any required pressure, W.ought Iron 
Girders, Brewing aud Bleaching Pans, Punctuality in delivery shall not 
be sur passed by any makers in the trade.—WkLCH and CUMPANY, 
Northgate Boiler Works, Newark-on-Trent, (E1992) 


Steam Boilers, Engines, &.— 
Portable and every other descripticn of Boilers made of Best Iron, 
Cast Steel, or Puddled steel, proved and warranted perfect under a high 
pressure. Also Portable and Stationary Engines, Sugar and Burn. 
ing Pans, Wrought iron Girders, &c, Mauufactured by WILLIAM 
CAFFE RATA, at the Great Northern Ironworks, Newark-on-Irent, of 
the very best workmanship. The Steel Boilers are recommended tor 
strength and lightness. | Superintendent of Works, John Glasson, (E1171) 


























Steam Engine for Sale, Cheap.—A 
First-rate full l-horse power HORIZONTAL OSLILLATING 

ENGINE, with pump, pipes, and locks.—Can be seeu at C. ASKEW’s, 27}, 

Charies-stree et, Hampstead-road, N.W. (E2420) 


Steam Kngines tor Sale, all New.— 
One lin, cylinder, 18in, stroke; one 12in. pas rw 24in, stroke ; one 
12in, cylinder, Soin. stroke ; ; and one din. cy linder, 24in. stroke—all to be 
sold very cheap.—Can be seen at E. PAGE and Co,’s, Lawrence Pountney- 
place, Lawrence co Pountuey-hill, Cannon-street, E.c, (645) 
steamers, Iron Ships, Machinery, 
ke. NEW OR SECOND-HAND.—A. MacLENNAN, Consulung 
E ig ‘Sarvegen, aud Valuer, Liverpool and London Chambers, 
Exchange, Liverpool, will be glad to act as Sole Agent in Liverpool and 
Vicinity for ti e Sale or Purchase of Steamers, Lron Ships, and all kinds of 
Machinery, New or Second-hana, Those having anything in the above 
line for disposal will please send full particulars, with lowest price, &c 
those requiring any of the above will receive every information on | appli- 
cation.—A. MacLenuan’s experience and connection enables him to supply 














the best and cheapest St. amers, Machinery, &c., in the country. (E1983) 


FF _ 
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PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137) 


SMITH’S PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce Four times the usual quantity of Work, of 
Superior Quality, at One-Third the Cost for Labour. 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE 
KINGDOM AND ON THE CONTINENT. 


Every description of Machinery and Repairs at Reasonable Prices. 


ARCHIBALD SMITH, 69, Princes Street, Leicester opm, Ww. 
(F127) 


| J. TYLOR & SONS 


IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 
From £95 tro £135. 

















Tilustrated Catalogues on appli- 
f cation to the Manufacturers, 


J. TYLOR & SONS, 
WARWICK-LANE, NEWGATE- 
STREET, LONDON 


eS eae ee ee ’ (D2121) 
JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, TRAFFORD STREET, 
MANCHESTER, 


MANUFACTURER OF 
Parallel Vices, Hoisting Crabs, Pulley Blocks, 





Liftine Jacks, 


Crain Cable, Chan Rigging, Shackles, Hooks, Thimbles Anchors, 
And every des 


cription of Ship Work. 
SCREW BOLTS, 
RIVETS, 

AND 
RAILWAY SPIKES, 
oF 
All sizes & descriptions. 
LATHES. 
Screwing, Drilling, Plan- 
ing, Slotting, Shaping, 
Punching and Shearing 


Machines, Rivet-makinyg 
Machives, 





(Prey 





ANDREW AND TAYLOR, 
STEEL AND FILE MANUFACTURERS, 
40 BROAD STREET BUILDINGS, LONDON, E.c., 


— _— 





Sole Wholesale Agents for the Sale of 


THE “DUPLEX” 
PATENT LEVER PUNCH 


Powerful, Portable, Simple, and 
Easy to Work. 
PRICES. 


No. 1, to punch jin. in fin. ....06-- £8 
No. 2, a jin, in Jin. ........ £9 
No. 3, - jin. in gin. «2.22.66 £12 


Weight of No. 1, 25lb. only. 


Engineers’ Tools of every description ; 
Steam, Vacuum, and Hydraulic Gauges 
of every make; Brass Mountings for 





Steam Boilers; Collinge’s Patent 
Spouge Cloths ; Cotton Waste: &e. &c. 
(2223) 





GREENS PATENT IMPROVED 
VERTICAL ENGINES AND BCILERS| 


COMBINED. 








a a 


' hese Bastion. are Suitable for a 


i variety of meee ses. They occuny a small space, snd will be found 
admissible in places where no other form of Ergine and Boiler could be 
tixed. They are manufactured from 2 to 20 Hore Power, which can be 
seen at work at our London or Leeds establishments, 

Improved Double-Geared to lift light and heavy weights) HOISTING 
and PUMPING ENGINES, from 8-Horse Power and upwards, ted for 
Coal and other Mines, Contractors, Builders, Decks of Vessels, harfs, 


&e. &e. 
Illustrated Price Lists, with full particulars, free on application. 


THOMAS GREEN & SON, SMITHFIELD IRONWORKS, LEEDS ; 


Anp 2, FARRINGDON ROAD (ate 2, Victoria-street), HOLBORN HILL, 


and every deseription of Iron and Brass Castings of the best quality, and | 
far below usual prices.—For terms and particulars apply to 





LONDON, E.C, (F148) 









IMPROVED LIFTING JACKS, THWAITES & CARBUTT, 















BALEY’S PATENT IMPROVED RATCHET 
LIFTING JACK. JACK, LONDON OFFICES, 
MANUFACTURED BY 14, CANNON STREET, E.C. 
W. and J. * GENERAL 
eaLioway, irae tthe 
Parant Rivet Wonxr, MAKERS. 
MANOHESTER. SINGLE AND DOUBLE-ACTION 


STEAM HAMMERS 
From 3 cwt. to 20 tons, 
with or without 
SELF-ACTING MOTION, 


*,* The attention of 
parties who employ 
LIFTING JACKS 
is respectfully request- 
ed to the superiority 
‘ of those annexed, over 
. tuose hitherto in use. 


(8501) 





Vulcan Ironworks, 


BRADFORD, YORKSHIRE. 
(F89) 








LAMBERT’S OTHER DESCRIPTIONS OF 
DOUBLE BARREL POMP, Fl PUMPS 
CRANK AND FLY-WHEEL 5 FOR 
COMPLETE. E | SHALL.»W 
= AND 


DEEP WELLS, 
ARE MANUFACTURED BY 


T. LAMBERT AND SON, 


FOUNDERS & ENGINEERS, 











PATENTEES OF THE 
HIGH PRESSURE WATER 


AND 


: 2 j 
Steam Engines from £7 per Horse- | 

POWER ; Horizontal, Vertical, and Patent Steam Cranes, portable 
and fixed ; Turning 
Lathes ; Drilling, Slotting, Shaping, and Planing Machinery, and every 
description of Tools for Engineers’ and Mlilwrights’ use, including Punching 
and Shearing Machines, every size ; also Stone and Slate-Dressing Machines 
(Hunter’s Patent); India-Rubber Machinery, &c., all of the best construc- 
tion and finish, and warranted to give satisfaction ; Steam Boilers, Tanks, 


Patent ‘Turbine Water Wheels, from £3 to £700 each ; 








STEAM VALVES, 


SHORT - STREET, 


NEW-CUT, LAMBETH. 
(Bll 














GRIMMOND, LAIRD, & CO., 15, Cannon-street, W., seek: 
(F146) 


Prize Medals, 1862, onentet both to the Exhibitors and the Inventor. 


PATENT VORTEX WATER WHEELS, 


WHIRLPOOL BLOWING FANS, CENTRIFUGAL PUMPS 


For Descriptive Circulars, &c., apply to 


WILLIAMSON etnies CANAL ) a eee KENDAL. 


(#249) 














BENSONS, ADAMSON, & -GARNETTS, 
YORKSHIRE STEEL AND IRON WORKS, 


MANUFACTURERS OF 


Cast Steel Cranked and Straight Axles, Shafts, and 


General Forgings, 
LOCOMOTIVE anp oTHER Rattway WHEEL TYRES witnovut WELD, 


CAST STEEL RAILS (to any Setion) BARS, BOILER PLATES, &e 
BESSEMER STEEL INGOTS UP TO TWENTY TONS WEIGHT. 
Have appointed H. J. WALDUCK & CO. their Sole Agents for the United Kingdom, 


HEAD Orrices—1, MARKET STREET, MANCHESTER ; 


And at 5, Bennett’s Hill, Birmingham; 33, Quay Side, Newcastle-on-Tyne; 12, Royal Exchange Square, Glasgow 
Victoria Chambers. South Tarade, Leeds; 22, George Street, Sheffield. 
The Albany, Old Hall-street, Liverpool. 
And a2, OLD oe CRameenes, Bd 


RUSTON, PROCTOR, & CO.’S 


CELEBRAT p D PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE OF 


LONDON, ST. PETERS BURGE, SCHWERIN, GOTHEBORG, LILLE, FAMTURGH 
LA HAYE, BELFAST, &c. &c. 
They are made with one or two Cylinders, in sizes of from Four to Forty Horse Power, and are offered 


to the Public as combining advantages and improvements which render them superior to all others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. :— 





CENTRIFUGAL 
(for 


DRIVING 
PUMPS 


Drainage), 
COTTON GINS, &e., 
CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCIIES, 
FLOUR MILLS, 
THRESHING MACHINES, &e. &e. 


Irrigation or 





For Illustrated Catalogues, with ful! particulars, 
apply to 


RUSTON, PROCTOR, X CO., 
SHEAF IRONWORKS, 
LINCOLN. 





(E2221) 
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INDIAN RIVER STEAMERS.. 


we 8. ELEVATION 


SECTION 
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LENGTH... 200 FEET 
BEAM .....38 
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| 570 miles, but the navigable channel is often much longer than this. 


December 7th, | The Delta lies below Kotree, and is seldom now navigated by 

R. M. Cnristie in the Chair. — anna —— refer to it further. 
STEAM NAVIG. \ ee | _ 4tise and Fall o ‘ater.—The water of the river is subject to a 
GATION ON THE INDUS. | rise and fall of 17ft. to 19ft every year. During the winter mentha, 


By ALrrep ra ae ae (late Marine Engineer to the | or from the end of November to the middle or end of March, the 

— team lotilla.) water is at the lowest—in some places not exceeding 2ft. or 3ft. in 
Pe ecco ep of this paper is one that can hardly fail to be of | depth. It then rises gradually till the end of August, remains a 
pote Ren seeny - he Indus is at present the only artery of | few days at the highest, and then falls gradually till the end of 
ok i seme me e North West of India and the Western coast, | November. The rise of the water is due almost entirely to the 
a a or — be so until the completion of a railway up melting of the snows in the Himalayas, and is hardly affected at all 
ee o ce e ‘ndus—an event which can hardly take place for | by the rainfall, which is very small in that part of India, and gene- 
paced ae at least. : It is, therefore, of great importance | rally occurs only on a few days in July and August. 
den” Gs cee = es should be established on the | Current.—During the low season the current in the Indus is three 
yg ge ha hitherto made to accomplish this have, how- | to four miles per hour, and in the Chenaub two to three miles. 
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this the Indus wth na 8 a by small steamers. After | process continually going on, and the navigable channel is, in con- 
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fone — miles to the sea. The portion of the river on | permanent banks are always a good deal washed away. Villages 
naa oseina ae oe > Low established is between may then be seen undermined by the water, and falling into the 
Scinde Railway an Mestneh one ib Cesatehs tit loons tonenen| ome. eM = Fv Say oon cal ie oiadseastieen 
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the Punjaub Railway. The distance, measured along the banks, is ' Sukkur and Moulian, was ao wa wens 





It has happened that a steamer has made fast at night under the 
shelter of a projecting portion of the bank, and in a few hours the 
bank has been washed away, and the steamer cast adrift. A steamer 
was nearly lost in this manner in August 1861. The banks are 
generally low, flat, and uninteresting except at Sukkur and Seh- 
wan. 

Sukker Pass.—At Sukker there is a narrow pass between high 
rocks about half a mile in ae. There is a bend in the river just 
above the pass, and twoislands in the pass. The current has been 
gauged as high as 9-9 knots, or more than 11} miles an hour. The 
eddies are very violent, and at such times there is much difficulty and 
danger in getting up the pass. This prodigious current, however, 
will only last for a few days at a time during the rise of the waters. 
wg the low season the current is not stronger there than else- 
where, 

Navigable Channel during the Low Season.—The navigable channel 
during the low season is narrow and shallow. It winds about from 
side to side of the bed of the river, and not only changes its position 
after every inundation, but is continually changing it, so that e 
channel which is navigable one week will often not be so the next, 
another channel having been formed. The bottom, in many places, 
rises as the water rises. In 1861, when the water was high, there 
was a place below Kotree where there was said not to be more than 
five feet depth of water all across the river. Many of the bends of 
the river are exceedingly sharp, and in such places the current is 
almost always very strong. The most difficult period of the year 
for the navigation is during the fall of the river. The channel that 
has been formed during the low season is generally silted up or 
absorbed into a wider channel as the water rises. hen the water 
falls again, another channel has to be formed, and during this pro- 
cess it is sometimes difficult to find the channel at all, and the 
changes in it are very rapid. 

Native Pilots.—With such varying channels it would hardly be 
possible to navigate the river at all were it not for the skill of the 
native pilots in what they call “reading” the water, ie., telling by 
the appearance of the surface what the depth is. They are very 
rarely mistaken, but they sometimes take a channel which has be- 
come stopped up, and then they have to turn back and seek another 
channel. Englishmen who have commanded steamers on the river 
for years say that they could never learn to read the waters as the 
native pilots do. 

Wooding Stations.—In such channels it is impossible for steamers 
to proceed in the dark, and they are obliged to make fast to the 
bank. Wooding stations occur at every twenty or thirty miles, and 
steamers always endeavour to reach a station before nightfall, so as 
not to lose time by wooding during the day, wood being hitherto 
the only fuel used. 

Government Steamers.— The first steamers were placed on the 
Indus during the conquest of Scinde, and were of material assistance 
to Sir C. Napier in his military operations. After the conquest 
other steamers were built, with an especial view to the peculiarities 
of the navigation. They were principally employed in the convey- 
ance of troops and stores, which were carried in an accommodation 
flat towed alongside. Passengers were conveyed by them, but 
general merchandise was not sought for. 

Dimensions.—The four largest of these steamers, built by Messrs. 
Laird, of Birkenhead, are in— 


ft. in. 
Length on water line ... ... ss. see eee ove 168 0 
Length on deck ... ws. ses see cee eve eee 175 0 
a eee ee ee ee eee ee 
Draught when quite light ... ... .. «. ww. 8 8 


Steeple engines by Messrs. Maudslay and Field, 110-horse 


power :— 
ft. in. 


Diameter of cylinder ... 21. ee see eee eee 0 48 
Length of stroke ... -m - w« & 8 


Diameter of paddle-wheels... ... ... .. .. 17 6 
Width of do. a ae ae ee 
Length of engine-room =... us vee tee eee 8S OO 


ee ordinary working speed, without a barge in tow, is 
twelve to thirteen miles an hour. 

Form.—They are spoonshaped stem and stern, but they have a 
movable dead wood, which can be raised up and down, and is 
generally left down as the rudder is then found to act more 
efficiently. The spoon form of these vessels has been strongly advo- 
cated for two reasons. First, on account of the sup) facility 
for getting them off sand banks, and secondly, because they are 
thought to be less affected by the eddies of the river. I am of 
opinion however, that these supposed advantages are to a great 
extent fallacious. A spoon bow will take the ground nearer amid- 
ships than an ordinary bow, or if the vessel is going with any speed 
at the time of striking, it. will be liable to lift itself on the sand bank, 
and then I think it would be more difficult to get it off than if the 
bow had been wedged in. With respect to the effect of eddies on 
the bow, there may, perhaps, be some advantage, but I could not 
observe any superiority in their steering qualities when in troubled 
water. 

Construction. — These steamers are very aay constructed, 
There are five transverse water-tight bulk-heads and two longitu 
dinal bulk-heads which rise about 2ft. above deck at the engine 
room, and give great longitudinal stiffness to the vessel. 

Draught and Capacity.—The draught, with all stores and fuel on 
board, is 3ft. 9in. or more. They are therefore incapable, when the 
water is low, of carrying cargo on board, but they can then tow a 
barge carrying 100 to 120 tons, or two barges with the sainequantity, 
but it has been customary to put the cargo into one barge only. 
When the water is high and the current strong they may carry 80 
to 100 tons on board, but are not then capable of towing a barge. 

Defects and Merits. —The chief defects of these steamers are their 
small carrying and towing power, and their great draught. On the 
other hand, their speed is good, and the experience of several years 
shows that they are capable of withstanding the wear and tear of 
the river service better, probably, than any other steamer on the river. 

Oriental Inland Steam Navigati ‘ompany.—The first company 
started for placing steamers on the river was the Orieutal Inland 
Steam Navigation Company. Their plan was to carry out Mr. 
Bourne’s patent train of barges. The steamer was 200ft. long, 20ft. 
beam, and 5ft. deep. It had a spoon bow and convex stern, The 
first or connecting barge was 40ft. long, and 18ft. beam, with con- 
cave bow and stern. There were to be four other bar, 100ft. 
long, 18ft. beam, and 5ft. deep, with convex bows and concave 
sterns, so as to fit close into one another. The hindermost barge 
had a spoon-shaped stern. It was supposed that by this plan a 
number of barges could be towed with the bow resistance of only 
the one steamer. The result of a trial in the harbour of Kurrachee 
in 1859 is singular.* ‘The speed of the steamer alone was 9°37 
statute miles, with 273 indicated horse power, a very small s: if 
the steamer was in good working condition. With the 40ft. barge, 
and one 100ft. barge, loaded to 2ft. 10in. in tow, the speed was 
reduced to 7:19 miles with 303 indicated horse power. With a 
second 100ft. barge, the speed was reduced to 5:75 miles with 332 
indicated horse power, aud with a third barge to 4:33 miles, show- 
ing a diminution of speed for the first barge of 218 miles, for the 
second of 1°44 miles, and for the third of 2°52 miles. With sucha 
speed it was of course hopeless to effect anything on the Indus, but 
an attempt was made to ascend the river with one barge only in 
tow besides the connecting barge; it proved, however, an utter 
failure. The train was found to be quite unmanageable in the 
sharp bends and cross currents of the river, and after some further 
trials the train system was abandoned. The st and barges 
were altered so as to act in the ordinary way, two barges being 
towed, one on each side of the steamer ; her speed has always been 
slow, but she has run pretty regularly with her two barges until 
the spring of this year, when she unfortunately grounded amid- 
ships and broke her back. 2 

Steamers from the Clyde.—The company, finding that the trains 




















* From Mr. Ley’s Paper on ** Indian River Steamers,” read to the Scottish 
Shipbuilders’ Association. 
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were a failure, determined to purchase some of the Clyde steamers, 
and send them out to India; one, the Windsor Castle, was taken to 
pieces in the Clyde. The hull was shipped in a vessel which went 
to the Lottom before it had got to sea. It was therefore determined 
to build a new hull for the engines. This hull was made 30 ft. 
longer than the old one, but the same in other respects, and an addi- 
tional boiler was provided for the engine. This st was | hed 
at Kurrachee, in the autumn of 1861, and called the Indus. Her 
length over all is 218ft. 7in.; beam, 19ft. 6in.; depth, 7ft. din. ; 
draught with all stores and fuel on board, full 4ft; engines 120 
nominal horse power. She has a very fine entrance and run, and her 
speed at the trial in the harbour was said to be above 21 miles an 
hour. She has towed up the river three barges carrying 1,500 
hogsheads of ale, or about 430 tons. This, however, was under,favour- 
able circumstances of the river, and she could not do that on an 
average. Probably two barges with 150 tons in each would be a 
fair average load for her. Owing to her great draught she is incapa- 
ble of carrying any cargo on board. 

Merits and Defects.—The great merit of this steamer is its large 
towing power, but it may be doubted whether the same power might 
not be obtained in a steamer better suited to the navigation of the 
river. A steamer built for a speed of twenty miles an hour is surely 
not the best adapted, and, therefore, not the most economical for 
towing barges at the rate of twelve miles. Ifa vessel is not intended 
to go faster than twelve miles an hour, there can be no advantage 
in giving her a form suited to twenty miles. It is, I believe, an 
acknowledged principle, that if a vessel is fine enough to pass 
through the water at a given speed without raising a wave, there 
will be no diminution of resistance at that speed, by giving her a 
finer form, but, on the contrary, by increasing the length the surface 
is increased, and thereby the frictional resistance. Iam of opinion, 
therefore, that a steamer of shorter length, but greater beam and less 
draught, and the same engine power, would have quite as much tow- 
ing capacity and be more manageable and useful in the river; for it 
is certain that the shorter the length and the less the draught, the 
more suitable is the steamer to the navigation of the river. The 
chief defect of this steamer is its excessive draught. 

Harbour Tug.— his company have also a harbour tug steamer at 
Kurrachee. Others of the Clyde steamers purchased by them were 
lost in their passag: out to India. Another of the train steamers 
altered is now in c »rse of erection. 

Indus Steam Flo lla Company.—The next attempt to establish 
steamers on the river was made by the Scinde Railway Company. 
Their object was to have steamers running in connection with the 
Scinde and Punjaub Railways, so as to have a continuous steam 
communication from Kurrachee to Lahore. A company was, there- 
fore, formed in 1858, called the Indus Steam Flotilla Company, in 
order to carry out this object. Designs and tenders for steamers were 
obtained from various shipbuilders. The principal conditions laid 
down were that the length was not to exceed 2vUft. nor the draught 
of water 2{t., and the power to be sufficient to tow a barge with 
troops or cargo. The tender selected was by Mr. J. Scott Russell, 
and as there were some peculiarities in the design and method of 
construction, it was determined to have one steamer erected and tried 
on the Thames before ordering more. ‘The dimensions of this 
steamer, the Stanley, are as follows :— 

Dimensions.—Length, 200ft.; beam, 38ft.; depth on side, 6ft., 
with houses on deck; engines, 120 nominal horse-power; diameter 
of cylinder (three in number) 34in., oscillating, working on same 
crank pin; stroke, 4ft.; ordinary marine boilers, 25 1b. pressure; 
paddle wheels, 14ft. Gin. diameter. In form she was flat-bottomed, 
with long straight sides. The bow is 60ft. long, the stern 40ft., 
and the centre or straight part 100ft., or half the whole length. 
She has hollow water lines in the bow, and the bottom rising at the 
s‘ern to the height of 2ft., with couvex water lines. In the steamers 
subsequently built the bottom rose to a height of 3{t. 6in. She was 
tried in the Thames in February, 1859, and was said to have 
a speed of thirteen miles an hour. ‘The draught was under 2{t., 
aud the indicated horse-power was 663. This was considered such a 
favourable result that it was at once determined to have six other 
similar steamers built. The contract, however, was not given to 
Mr. Russell, but tenders were again invited. The specification was for 
hulls similar to that of the Stanley, with a few alterations, intended 
to give greater stiffuess and strength, but the design of the engines 
was left to the contractor, the horse-power only being specified— 
12)-horse power nominal. The contract was given to Messrs. 
Richardson and Duck, of Stockton, the engines being made by 
Messrs. Kitson aud Hewitson, of Leeds. 

Longitudinal System.—T he method of construction of these vessels 
is somewhat peculiar. They are not constructed in the ordinary 
way, with transverse ribs 2ft. to 3ft. apart, but are on what 
Mr. Scott Russell calls the longitudinal system. He considers 
that in the ordinary method the large quantity of iron put 
into the ribs of a ship does not impart strength where it 
is required, and is, therefore, to a great extent wasted. He says, to 
quote his own words, “ In the longitudinal system I take all that 
excessive, and as I think, comparatively useless quantity of iron, 
which is usually formed into ribs, and placed across the ship, loading 
it with a weight which contributes far less than its due proportion to 
the general strength, and I place it lengthways along the skin so as 
to contribute materially to the strength and efficiency of the skin, 
where it is much wanted, and to give strength to the structure as a 
whole, where it is at present weakest. To give tho best idea of the 
difference between the new system and the old system, I give the 
following example of ships of 60-700 tons scale, built on both 
systems, 





Weights of iron used in the general structure. 
Old System, New System. 


Tons. Tons, 
ao ee a: eee 
In transverse internal strengthening .. 130 .. ... 40 
In longitudinal 99 oe cee Dee ee «180 


It thus appears that the iron expended in strengthening the 
ship longitudinally in the new system is to thatin the oid in the pro- 
— of 130 to 40. It would certainly appear that this system 
nas great advantages for light flat-bottomed vessels, if shallow 
draught and liable to ground, where longitudinal stiffness is the 
great desideratum, and comparatively little is obtained from the skin 
of the vessel. Let me now explain the construction. 1 will give 
that of the steamers built by Messrs. Richardson and Duck. 

Details of Construction.—There are two longitudinal bulkheads 
22ft. apart, running the whole length of the ship to 14: ft. amid- 
ships, ie. to the end of the deck houses, of which they form 
the sides; they have a length of 14{t. Gin. Beyond this they are 
carried below deck tapering at the ends to about Sft. Gin. 
There are seven keelsons on the bottom, and two on the sides, 
three of them 18in. deep, and the rest Yin. In the engine-room 
they are all Lin. deep. ‘here are five transverse water-tight bulk- 
heads. Those at the ends of the engine-room are 14ft. Gin. in height 
between the longitudinal bulkheads. Fore and aft the engine-room 
there are ten, of what Mr. Russell calls partial bulkheads, or bulk- 
heads with the centre part cut out, forming a continuous girder 
round the vessel, 18in. deop at the bottom and ldin. at the sides, 
the deck beam being Sin. deep. These are 11ft. to 12ft. apart, and 
there are no ribs between them, In the engine-room they are about 
Git. apart, and 15in, deep. Stringer plates, 18in. wide, run rourd 
the gunwale and along the top of the longitudinal bulkheads. The 
plates of the skin are yin. thick under the engine-room, and 8 wire 
gauge elsewhere. ‘The plates of the bulkhead are 8 and 9 wire 

uge. The iron is charcoal iron, manufactured at the Pontypool 

ronworks, and is of excellent quality. 'The decks and wood fittings 

generally are of teak. No other wood is capable of standing the 
heat of the climate. The engines extend over the whole length of 
the engine-room, which is 52ft. long, and rest on box girders, 2ft. 
deep, 8in. wide, and ,‘;in. thick. They are direct-acting, working 
at an inclination on opposite sides of the shaft, the cranks being 
connected by a drag link. The diameter of the cylinder is 34in. ; 
stroke, 7ft.; diameter of wheels, 23ft. There are four boilers, of 
locomotive sbape, capable of working to 40 Ib, pressure. 


(To be Continued.) 





THE SMITHFIELD CLUB SHOW. 


A MeTROPOLITAN cattle show can hardly be supposed to arouse a 
lively professional interest in the mind of the mechanical engineer. 
He may visit it as he would attend a fair, or a race, or acircus; but 
hardly, in the ordinary course, for the purpose of acquiring useful 
information, applicable to his own special business. He has no 
difficulty in recognising, nor is he slow in appreciating a noble 
joint of luscious beef, when displayed upon his own or his friend’s 
table; he has a cultivated taste (literally) for Banstead mutton, 
dairy-fed pork, and other triumphs of field culture, stock raising, 
and pig feeding. He tastes all that the Smithfield Club, or the 
individual farmer or stock-breeder, can offer as their best, and is 
satisfied. The mechanical engineer, when he studies nature, does so 
generally with reference to some improvement in the practical art 
which is the business of his life. He readily enough per- 
ceives utility in a cow, or a sheep, ora pig, the pieces de resistence of 
Christmas and other dinners; but apart from nutrition, and the raw 
materialsof certain manufactures, there is nodirect suggestion of any- 
thing which immediately concernshimself. Now the horse is a nobler 
avimal—one associated with mau himself in a thousand forms of 
heroism—in strife and in adventure. The horse is often the friend 
and companion—always the faithful servant of man. A horse, so 
far from being a mere animated carcass, to be fattened and eaten 
(although our French friends of la Société Hippophagique have made 
horse-flesh the subject of many wonderful gastronomic experiments), 
has a majesty of form and a gracefulness of action which are as 
much admired by the mechanical engineer as by the most enthusi- 
astic patron of the “turf.” But horses are not exhibited at the 
Smithtield Club show. We cau well imagine a Penn or a Maudslay, 
or, indeed, the Institution of Mechanical Engineers en masse, going 
all the way to the Liverpool-road to see a show of selected horses. 
It may happen, some day, that such an attraction will be added to 
the bovine and porcine wonders of the present annual displays. 

But there is something to be seen, yearly, at the Agricultural Hall, 
Islington, well worth the attention of the mechanical engineor. 
This is the collection of farm machinery, in repose, it is true, and 
much of it so closely packed as to be hardly accessible. Lust year 
we had a remarkable display of this class of machinery. For six 
months many hundreds of farmers’ engines and implements were on 
view in the eastern annexe of the International Exhibition ; then 
there was a five or six days’ tournament of portable engines and 
thrashing machines in Battersea Park; and a year ago this week 
much of the same or like exhibited machinery found its way, for the 
first time, into the new Agricultural Hall. 

Without at once entering upon the question of what has been the 
improvement in agricultural machinery within the year, one cannot 
resist the impression that steam is conquering its way, acre by acre, 
upon the farm. ‘There are more engines, and, perhaps, upon 
the whole, better engines. Look at Clayton, Shuttleworth, 
and Co.’s latest number upon their portable engines — nearly 
5,800, a number almost equal to that of all the railway 
locomotives now running in the kingdom. ‘They sent, last 
year, 120 engines and thrashing machines to their Vienna agency 
alone, and (besides a large home trade) they are now delivering the 
same class of machinery to many other parts of the Continent and 
to Egypt. Messrs. Garrett, ‘'uxford, Hornsby, Marshall and Sons, 
Brown and May, Barrett, Exall, and Andrewes, Turner, Ransomes 
and Sims, and others also exhibit portable engines, as usual, at this 
year’s show. Self propelling engines form another class, and we 
shall reach them presently. Meanwhile we may note, as a new fea- 
ture in the way of farmers’ steam engines, that exhibited by Mr. 
F. H. Wenham, of 1, Union-road, Clapham-road. It is a high and 
low-pressure engine, thesmall cylinder being din. in diameter for 100 Ib. 
steam, and the larger one &{in., the stroke of both pistons being 
12in. The novel feature is in superheating the steam between the 
two cylinders. The boiler has 83 square feet of heating surface, and 
the tubular superheater in the smoke-box bas 25 square feet more, 
The engine is rated as 10-horse, and this appears to be about its full 
effective power, as the maker informs us that it will work against a 
resistance of 254 |b. at the periphery of a 44-in. fly-wheel, making 
120 revolutions per minute, corresponding to less than 11-horse 
power. ‘Che weight of the whole, in working order, is 2} tons, and 
the price £290. We have long advocated single-cylinder engines 
for farm purposes, and most of the engines exhibited this year have 
singlecylinders, but thereis good reason for preferring double cylinders 
when they are made and worked asin Mr. Wenham’s engine. The 
steam is worked at a good degree of expansion, and the loss by con- 
densation which ordinarily attends expansive working appears to 
be nearly or quite prevented by the intermediate heating of the 
steam after it has Toes its work in the smaller cylinder. The 
practical result is, of course, to save fuel and water, a saving which 
2 often of greater value in the field than the mere price of the 
ormer, 

Tue exhibitors of self-propelling engines this year are Messrs. 
Aveling aud Porter, Messrs. Garrett and Sons, Messrs. Clayton, 
Shuttleworth, and Co. (one of whose engines is also exhibited by 
Messrs. James and Frederick Howard), and Mr. John Fowler, jun. 
We have often expressed our opinion that Mesers. Aveling and Porter's 
engines possess the greatest number of excallences of any self-pro- 
pelling engines made, and the extent to which they are coming into 
use seems to afford full support to our opinion. ‘I'he engine exhi- 
bited by this firm, this year, is numbered 96, and is double geared, 
so as to work at either 2} or 4 miles an hour. The pitch chain 
which communicates the power to the driving wheels has been still 
further strengthened and improved. The links are very strong and 
carefully shaped, and an oil hole is provided to each of the steel 
pins upon which the link works. The self propelling engine exhi- 
bited by Messrs. Garrett and Sons is upon Mr. Aveling’s patent. It is 
geared for one speed only, and is not, we conclude, intended to work 
at the pressure for which Mr. Aveling’s own engines are made. 
Thus, Mr. Aveling works with 100 lb. of steam, the extreme range 
upon his gauge being 180 lb. to 200 1b., and the stay bolts in his 
fire-boxes are pitched 4}in. centres. Messrs, Garrett's engine has 
stay bolts pitched at about Gin. centres, and the extreme range of the 
gauge is 100 1b., the working pressure being, we conclude, about 
50 1b. The greatest improvement now being made in farmers’ 
engines is in adapting them to higher pressures, say 100 lb. or so, 
per square inch. 

Messrs. Clayton, Shuttleworth, and Co.’s self-propelling engine is 
of great size, having double cylinders, and weighing, empty, 
12 tons, It differs, in many respects, from that exhibited by the 
same firm last year, and still more from that shown by the same 
makers in the International Exhibition. The present engine has its 
pair of cylinders placed over the smoke-box, the crank axle being 
on the top of the boiler, at about the middle of its length. Thence 
a pitch chain works to a shaft, from which the driving wheels are 
driven, through an arrangement of bevel gearine, known in cotton 
machinery as the “Jack in the box,” the object being to permit of 
driving both wheels while the engine is turniug sharp curves. Each 
driving wheel is driven furthermore through a friction strap. The 
steering gear is, at last, arranged in front. The present engine has 
its tank upon the foot-plate, the two-wheeled tender, adopted in 
earlier examples, having been abandoned. The engine exhibited 
last year had a flush boiler; the present one has a raised fire-box. 
_ engine now exhibited is for Egypt, and has a verandah over the 
oot-plate. 

The engine by the same makers, exhibited by Messrs. J. and F. 
Howard, in connection with their improved ploughing tackle, is 
much upon the same plan as that just noticed. 

Mr. Fowler exhibits two engines fitted with his clip drum. One 
is of his usual pattern, with a pair of cylinders, while the later 
example, we are pleased to see, has but asingle cylinder. The motion 
is transmitted from the crank shaft to the driving axle, through a 
train of four stout spur wheels, all enclosed in strong iron boxing. 
The steering is from the foot-plate. An inclined shaft, to be turned 
by a hand wheel, is connected, by a pair of universal joints, to a 
short horizontal shaft nearly beneath the smoke-box. A pinion 
upon this shaft gears intoa larger pinion upon another shaft parallel 
to the first. The second shaft has a large worm wheel working 





into a toothed sector, to which the front axle is fixed, aud by the 
motion of which the front axle is turned. How roundabout, stiff, 
and clumsy is all this in comparison with Aveliug’s single edge 
wheel, wherewith the pressure of the little finger will, upon a good 
road, bring a twelve ton engine round a right angle! 

A good deal of plough tackle is shown by Messrs. Howard and 
Mr. Fowler, but one not specially conversant with this class of 
machinery would be unable to learn much from that exhibited. The 
various parts which complete the system, as a whole are, necessarily 
from want of space, huddled together without any reference to 
the relative positions which they are to occupy when at work, 
We may say, however, that little or nothing that is essentially new, 
as compared with what was shown last summer at Worcester, is 
exhibited. Mr. Fowler, it is well known, has three separate systems : 
First, that of his self-moving engine with clip drum beneath, and 
an anchor at the opposite side of the field, a balance-plough being 
drawn to and fro between them, by a double line of wire rope ; 
second, a windlass with clip drum, the latter driven through an 
ingenious strap (a Belgian invention) from an ordinary portable 
eugine—the other arrangement being as in tbe first plan,—and, third, 
the employment of two self moving engines, each fitted with a clip 
drum, drawing a balance plough, by a single line of wire rope, to 
and fro between them. 

Messrs. Howards exhibit a self-propelling engine in cénnection 
with their tackle, although it is intended for, and has been generally 
employed with the ordinary portable engine. Their balance plough 
cannot well be explained without diagrams. It is driven by a very 
simple windlass, the two drums being upon eccentric axes, whereby 
they may be alternately raised to and lowered from the driving 
pinions, driven by an universally-jointed shaft from the engine. 

Messrs. Tuxford’s new windlass has fricticnal gearing and self- 
acting brakes, but no opinion of its practical value can be formed 
from the present exhibition. 

The display of implements is much the same as usual, with the 
addition of oue cr two novelties here and there. Among these is 
certainly the lawn-mower exhibited by Messrs. Barnard, Bishop, 
and Barnard, of Norwich. By means of a loose ring of cast iron, 
hooped with india-rubber, aud placed between the driving wheel and 
kuife wheel, the latter is turned in going forward, and is kept at rest 
in drawing the implement backward. ‘This is effected by the posi- 
tion (which is self-assumed) of the india-rubber covered ring, its 
own centre, when driving the knife wheel by friction being above 
the straight line which would connect the centres of the knife 
wheel and driving wheel. In drawing back the implement, the 
friction ring is rolled out of the position in which ouly it can bite 
the knife wheel. ‘The three wheels are covered iv by a casing, and 
the whole arrangement is perhaps the neatest and best of its kind 
which can be devised. 

The general impression left upon the mind of an engineer who 
has visited a series of the Smithfield Club shows, as well as those of 
the Royal Agricultural Society, is that agricultura! machinery is 
being rapidly improved, both in plan or mechanical arrangement, 
and in workmanship. There is a nearer and nearer approach to that 
class of work which prevails in locomotive factories, and in the work- 
shops of the leading mechanical engineers. It is gratifying to see 
this improvement, which speaks as much for the farmer as it does for 
the makers. Itaffords, when we consider the extent to which ma- 
chinery and improved implements are now employed upon farms, a 
convincing proof that one of the most promising fields to which 
the engineer can now turn his attention is the arable soil of Eng- 
land—the source from which so much of our national wealth is 
already drawn. 





Bexeian Coan anv Iron.—The situation of the Belgian metallur- 
gical market (says the Colliery Guardian) remains unchanged. The 
orders become more and more numerous, and the works are in full 
activity, so that contracts for long future terms can only be con- 
cluded at prices much above current rates. The exports continue to 
follow a progressive course; several new contracis for rails are 
stated to be in course of negociation, and numerous deliveries have 
been made for the south and via Antwerp. ‘The export market has 
become rather feeble in the direction of Germany, but tends to acquire 
a great extension in other directions, Bwglish products are now 
entered into serious competition with Belgian, and in many cases 
the result of the struggle shows the progress accomplished in Belgium 
as well with respect to the quality as with reference to the reduced 
prices of its products. If the Government persists in the reduction 
of the tariffs on the State railways—as some measures recently 
adopted for diminishing the tariff for transports for long distances 
would lead one to suppose—the export trade will be endowed with 
a new arm, of which it seems dispused to avail itself with vigour. 
At Charleroi casting pig, although giving rise to a limited number 
of transactions, is very firm, and a rise of 2s. per ton is announced 
by some establishments, which quote No. 5 at £3 183. to £4 per 
ton at the works, witha scale of 2s, per number. The decided ad- 
vance in Scotch pig places Belgian in very good condition for competi- 
tion. At Liege the state of affairs remains unchanged. The situation 
of the Belgian coal trade has improved. Deliveries by the Meuse 
have regained great activity, the stock is diminishing rapidly, and 
by the time that the winter cold has fairly set in it is expected that 
it will be wholly exhausted. At Charleroi deliveries by boats have 
become less rare, but freight sustains itself ata very high rate. The 
transports by railway are still very considerable. 


Tue Wexsu Coat anp Iron Trapes.—The Newport correspondent 
of the Colliery Guardian states that in that locality the rise in the 
rate of discount has not checked the activity which bas for some 
time prevailed in the iron trads. On the contrary, prices have again 
gone up, and an extraordinary amount of firmness is evinced by the 
makers. The rise in Scotch pig, reduced stocks, regular demand to 
supply the actual and immediate wants of buyers, and other circum- 
stances, have contribu'ed to this improvement, and there is every 
prospect that still better times are not far distant. The following 
are the present average quotations :—Rails, £6 17s. 6d. to £7 2s. 6d. : 
bars, £7 to £7 5s. Messrs. Weston and Grice have commenced work- 
ing at Cwmbran Forge, aud a considerable number of men are 
already employed there. Messrs. Hill and Batt are also extending 
their works at Cwmbran, and the locality is in a more prosperous 
state than has been the case for severai years. The steam coal trade 
continues to show greater activity, and this week the line to the 
Aberdare Valley has been completed, and great expectations are 
formed as to the shipmeut of Aberdare coal at Newport. The house 
coat merchants are doing a considerable business, and the river 
wharves, where nearly all the coal house is shipped, are well occupied 
The colliers in the Monmouthshire district have given notice for au 
advance of 2d. per ton, or 10 per cent., on their present wages. This 
step was expected for some time, and it is believed that the rise will 
be granted by the colliery proprietors. At Cardiff the steam coal trade 
is now beginning to settle down to its usual regular state, and 
for the next few months it is expected that the orders will come in 
with a regularity that will keep the collieries on fulltime. The 
result of the Admiralty experiments at Devonport Las given great 
satisfaction, and it is expected that the result will be that South 
Wales steam will command a better market and higher prices than 
it has hitherto done. The Aberdare and Merthyr irouworks are 
well employed, and the announcement that Penydarren is about to 
commence working again, has given quite an impetus to local trade 
at Merthyr. Quotations are gradually advancing, and the predictions 
that the trade was on the eve of great prosperity are likely to be 
verified, and that before long. In last week’s report reference was 
made to a projected new dock, or rather docks, to be constructed by 
the trustees of the Marquis of Bute. From what can be gleaned 
from the parliamentary notices (the plans not having yet been 
deposited) it appears that it is the intention of the trustees to con- 
struct another dock on the east side of the town, widen and improve 
the entrance chaunel, erect a low-water pier, and make other addi- 
tions aud alterations. This will invelve an expense of about 
£1,000,000, and the result cannot fail to be a large increase in the 
trade of the port. 
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Dr. W. A. Mutter, F.R.S., in the Chair. 
ON MAGNETO-ELECTRICITY, AND ITS APPLICATION TO LIGHT- 
HOUSE PURPOSES. 
By F. H. Houmss, Esq. 

As this is a paper on the application of Magneto-Electricity to 
light-houses, I will begin by saying afew words on lighthouses 
themselves, their former and present state, and the systems now 
generally followed in the arrangements for lighting. 

Formerly lighthouses were very few, and were nearly all coal fires 
on high cliffs or towers, and most of them were the property of pri- 
vate individuals; but, as shipping increased, so the lighthouse system 
became more and more developed, both in the number of lighthouses 
and in the improvement of those already existing The coal fire 
gradually gave way to the oil lamp and candles; next we find the 
introduction of sphericals mirrors or reflectors, and these, again, were | 
superseded by parabolic reflectors, sometimes to the number of more 
than thirty in one lantern. After this came the introduction of the 
“ Fresnel Lens,” which took the place of the reflectors and their lamps 
however numerous they might be, and required instead one central 
lamp. 

This “ Fresnel Lens” has again grown, so to speak, larger and 
larger, as the want of a more powerful light was felt, till it has now 
a diameter of 6ft. and a height of 10ft.—for to increase the quantity 
of light the size of the lan:p must be increased, and the lens in pro- 
portion, or it would have been so far out of focus that the intention 
of the lens would have been frustrated. 

To make these progressive improvements in lighthouses, vast sums 
of money had to be expended; and now let us see what was the 
end sought. First to improve the light itself. This is done by the 
substitution of a lamp of four concentric wicks, the largest nearly 
4in. in diameter, for the coal fire. If the improvement had stopped 
at that it wouid have been small indeed, but this lamp is more under 
command than the coal fire. ‘The value of the introduction of oil is 
not so much, then, on account of its greater power, as for its aptitude 
for the employment of economising apparatus, whether this consists | 
of reflectors or lenses. All incandescent bodies give out rays, as it 
were, from the centre to the circumference of a sphere; of such 
rays only those which fall on the sea would be useful to 
the mariner, but by means of reflectors those rays which 
would pass inland, or upwards, or downwards, are reflected 
towards any required point, and by a_ proper arrangement 
of a series of reflectors, the whole, or nearly the whole, of the rays 
are directed where required. The Fresnel lens consists of a middle 
refracting belt, aud a double series of reflecting prisms, or zones, as 
they are generally termed, and, when properly constructed, it has 
the property of collecting all the rays into one horizontal beam, so 
that all the light from the lamp is utilised. Thus, then, we see 
great strides have been made, since the introduction of oil lamps, 
as regards the lenticular apparatus—in fact, that may be said to be 
nearly perfect; let us, then, return to the consideration of the light 
itself for a moment. 

Whether a large or a small lamp be employed it will make no 
difference in misty weather, so long as the thickness of the flame is 
the same, for a large lamp may be equal to ten or twelve smaller 
ones, and, if replaced by these ten smaller, it will be evident that 
when one of these is obscured by mist, the whole of them will be ob- 
scured. Quantity of light, then, will not add to its power of pene- 
trating mist. By making the large lamp with four concentric wicks 
the intensity of the light is a little increased, and such # lamp 
will penetrate further through mist in a slight degree. But it is in 
misty and hazy weather that the light is most required; hence, now 
that everything else is nearly perfect in a lighthouse, the authorities, 
both in this country and elsewhere, are directing their attention to 
the only thing wanting to makethe wholesystem perfect, thatis, a light 
capable of penetrating mist; and asthis powerdependson the intensity 
of thelight, andelectricity iscapable of producing the mostintenselight 
known, it was naturally looked to as the possible means of perfect- 
ing the whole system. But the light produced by electricity to be 
applicable for lighthouses must be certain and constant, not liable to 
extinctions or any great variations, as the first would tend 
to endanger vessels seeking and not finding the light; and if a 
one light had much variation, it might be mistaken for a revolving 
ight. 

Set us now see whether electricity can produce a constant steady 
or uniform light. Frictional electricity will give a succession of 
flashes intensely vivid, and might be used for the purpose, but for 
the fact that the slightest moisture is sufficient to convey the whole 
charge to the earth. The various forms of galvanic battery are all 
capable of producing a steady and intense light, but still (besides 
the great expense) they are not applicable, because of the necessarily 
varying current, which becomes weaker and weaker as the solution 
becomes saturated. The magneto-electric machine ‘s then the 
source from which one would naturally expect a light which should 
be invariable in its nature, and capable of being continuous for any 
given time, as the current produced by this machine is constant as 
long as the helices revolve with the same speed, and the speed can 
be easily regulated to any required velocity. 

The electricity derived from a magneto machine is induced in 
coils of wire, by the changing of the magnetic polarity of pieces of 
soft iron enclosed within the coils or helices; and the quantity or 
intensity of the induced current depends, first, on the amount of 
magnetism induced in the soft iron ; secondly, on the facility with 
which the poles of the magnetised soft iron can be reversed; 
thirdly, on the velocity with which the change of polarity takes 
place; fourthly, on the length and diameter of the wire forming the 
helices. 

The amount of magnetism induced in the soft iron depends on the 
size and force of the steel magnets employed, and on the weight and 
softness of the iron in the helices; but the weight in practice of the 
soft iron is limited by the weight of the steel magnets, for, if too 
heavy, the steel magnets will be slowly deprived of their magnetism. 
To facilitate the change of the poles, the soft iron cores of the helices 
are not solid pieces cf fron, but are tubes, single, double, or treble, | 
as it is found by experiment that the same weight of iron, when | 
divided in this manuer, loses or takes magnetism in much less time 
than when in a solid form. 

There is a limit to the velocity to be employed when the maxi- 





mum of electricity is required, for this reason. It has been already 
remarked that the amount of electricity depends on the amount of 
magnetism taken up, and that the soft iron takes time to become 
saturated, as it may be termed, with magnetism; hence, if the velo- 
city be too great with which the cores nove from one pole of a mag- 
net to another, there will not be sufficient time for the cores to 
become saturated. But as, again, the quantity of electricity increases | 
as the velocity increases, it is necessary to ascertain this maximum 
point exactly, which is easily done, either by experiment or calcula- 
tion, based on certain data. The length and diameter of the wire 
require to be different, according to the current required; for a 
short, thick wire, forming the helices, represents a galvanic battery 
composed of a dozen, say, of very large pairs of plates, whilst a long 
thin wire would represent a battery composed of thousands of smail 
plates. In other words, supposing the size of the helices to remain 
the same, if they are composed of thick, short wires, quantity is | 
obtained ; but, if composed of long, thin wires, intensity will be the 

result, | 

From all this it results that there are certain laws known and es- 
tablished, by which a magneto-electric machiue can be made to give 
a current of any given amount of electricity, with any given ratio 
between its quantity and inteusivy. 

Having seen on what the production of the current depends the 
next point to observe is the peculiar uature of this induced cur- 
rent. It differs essentially from a galvanic current in this 
that, while the helices are revolving, the direetion of the current is 
reversed, as the core of soft iron passes each consecutive pole of the 
steel magnets. | 

It now remains to explain how the current generated in the wires | 


| 


| cruin is between this end and the centre. 


| a piece of soft iron is fixed in the lever. 


of the helices is to be withdrawn from the.machine. In the first 

lace all the helices are connected in two, or four, or more series ; 
in doing this, great care must be observed that the direction of the 
coil of every alternate helix is in an opposite direction, that is, if 
one is wound as a right-hand screw, the next should be as a left- 
hand screw, or, what amounts to the same thing, supposing all 
wound in the same direction, then the two iuner ends of the 
wires must be joined of, say, Nos. 1 and 2, and the two outer 
ends of the wires of Nos. 2 and 3, and so on through the 
series; and lastly, the terminals of the series might be soldered 
into two insulated discs, and then led from the machine by two 

ieces of metal kept in contact with the outer surfaces of these discs 
= a slight spring; such an arrangement allows the alternating 
current to pass from the machine, and such a current will produce a 
light, but this light has certain disadvantages. It is never white, 
but always more or less blue or brownish; in fact it is like the 
electric light obscured by placing it behind a flame .from spirits 
of wine. It is also extremely injurious to the eyes, both from its 
colour and its tremulousness; I therefore do not use this current, 
but in its stead I convert this constantly-inverting current into two 
that flow from the machine in one direction only. This is accom- 
plished thus: one half of the helices are arranged so as to arrive on 
the poles of the magnet at the instant that the other half are exactly 
midway between the poles. Thus there are two distinct currents ; 
and what may be called the dead point, that is, the point when the 
current inverts in one series occurs exactly at the time when the 
other current is at its maximum, so that if now the inverted currents 
can be again inverted in both of these distinct currents, and that the 
two now flowing in one direction can be united as one compound 
current, it is evident that the result will be acurrent nearly as uni- 
form as that from a galvanic battery, with the advantage of equable 
continuity. This is done by the two commutators, which consist 
each of two insulated rings of metal, of such a form at the periphery 
that two rollers on rubbers change sides from one disc to the other 
at the same instant that the current is reversed. Then, by combin- 
ing the two commutators, a compound current is obtained that will 


| produce a constant white light or perform any of the other functions 


of the galvanic current, and in a more perfect manner, as it is more 
uniform in its action. 

A steady and constant current thus obtained from the magneto- 
electric machine is only one part of the problem of producing a 
constant and steady light, and, although the most impor- 
tant part, still it would be perfectly useless without an efficient 
lamp or regulator. In order to understand this it is necessary to 
explain that the carbon points used for producing the light or 
for converting a portion of the electric current into light, are con- 
sumed, and that the rate of consumption is irregular, owing to the 
irregularities in the structure of the substance used, which is the 
kind of graphite deposited in the gas retorts sawed up into pencils 
about a quarter of an inch square; but, as the consumption is 
irregular, no clockwork with continuous motion could be employed 
for the purpose of causing the carbons to approach as consumed, for 
it must be understood that the steadiness of the light as well as its 
brilliancy depend on the two carbon points being maintained con- 
stantly at a certain distance corresponding to the strength of the 
electric current. 

Many pieces of apparatus more or less complicated have been in- 
vented from time to time, for the —— of regulating the 
movements of the carbon electrodes, and many of them I have tried, 
but none of them, as formerly constructed, could be used iu a 
lighthouse, because they were more or less uncertain in their action, 
and because the clockwork was too delicate and liable to accident in 
other hands than those of an electrician. The question, what con- 
stitutes a good regulator, must be answered by stating what it must 
accomplish; and, moreover, it must perform its several functions in 
the most simple manner. It must, in the first place, maintain the 


carbons at a given distance, whatever be the variation in the state of | 
consumption, and must also be capable of being adjusted to any | 
strength of current; secondly, if by any accident the current should | 


be interrupted, and the light thereby extinguished, the regulator 


should be capable of relighting at once with full brilliancy, that is, | 
not only must it allow the carbon points to touch to re-establish the 
current, but must separate them again instantly, or there would be no | 


light. Such a regulator we have here, for its construction is 
simple, and it forms its different functions in a most perfect manner. 
Its construction is this: the upper carbon is attached by a kind of 
small vice to a bracket, standing out from a tube, which slides freely 
in a column. 
tube, exactly under the other carbon. 
put in motion thus: 
arranged, are wound on one spindle, but in opposite directions, 
On turning a stud fixed on the end of the spindle the regulator 
is wound up; that is, the top bracket is raised, and the lower tube 
depressed. On removing tke hand from the stud, the upper 
tube would descend, and, being loaded, would cause the lower 
tube to rise; but to prevent this, while the regulator is out of use a 
bolt is pushed in, which prevents any movement in the regulator 
till it is again withdrawn. The regulator being wound up, the 
carbons are firmly fixed in their places by tightening the holders, 
and are then adjusted so as to bring the poirts in the focal plane by 
turning a spindle to which the fixed end of the cord belonging to 
the lower carbon is attached. So far the regulator is only a means 
by which the carbons can mutually approach each other with a 
certain relative speed, depending on the different diameters of the 
two parts of the spindle around which the cords are wound. But if 
the carbon points remain in contact, there will be no light. Some 
contrivance, then, was necessary to separate the points to the 
distance, which, by experieuce, is found to give most light, and to 
maintain that distance between the points constantly till the whole 
of the pair of the carbons is consumed. These two operations are 


Both of these tubes are 


accomplished thus: the fixed end of the cord which works the | 


upper carbon is attached to one end of a lever; the other end of the 
lever has a piece of soft iron attached to it, over an electric magnet, 
so that when the bolt is withdrawn and the carbon runs together until 
they touch (thus allowing the current to pass) this electro-magnet 
instantly, by the action of the same current, lifts the cord, and with 
it the upper carbon, to the required distance. But this is not all, 
for the carbons would again run together were there not some con- 
trivauce to prevent them. To accomplish this, advantage is taken of 
these two facts—first, that the quantity of electricity is proportional 
inversely to the distance between the carbon points; secondly, 
that the strength of an _ electro-magnet is proportional to 
the quantity of electricity passing through the wire that sur- 
rounds it. Bearing these two facts in mind, it will be 
easy to understand the use of the second electro-magnet. 
Over this electro-magnet, at a small distance above it, is placed 
a lever, one end of which is drawn down by a spring, the 
strength of which can be regulated by a thumb-screw. The ful- 
The other end of the lever 
is furnished with a catch, and immediately over the electro-magnet 
On the carbons being 
allowed to touchas before, not only are they separated by the means 
described, but this second lever, acted on by its electro-magnet at 
the same instant, is drawn down towards it, and thus brings the 
catch between the teeth of a wheel placed under it for the purpose, 
and effectually locks the regulator. The strength of the spring is 
now adjusted till its tendency to lift the catch out exactly balances 
the current which draws itdown. Should the distance now increase 
but the 54, of an inch, the spring will be stronger than the current, 
will lift tne catch, and the carbons will approach ; but by doing so 
more current passes, the electro-magnet is strengthened, and is again 
enabled to overcome the spring and draw down the catch, and thus 
by their mutual action the distance between the carbon points is all 
but invariable. 

When these regulators are employed in a lighthouse there are a 


| pair tor each lens and two small lenses, so that, although it may 


take ten minutes to replace the consumed carbons, still the light is 
never extinguished ; for, suppose the carbons consumed in the lens 
No. 1, the regulator is ready in lens No. 2; and all the light-keeper 
has to do is to bolt the No. 1 regulator and draw the bolt of the 


The lower carbon is fixed in the end of another | 


two cords, passing over pulleys, properly | 


regulator in No. 2 lens; the current is thus diverted, No. 2 is 
instantly lighted, and the lighting of this extinguishes No. 1. 

Thus, then, we have a most intense light, which may be main- 
tained for any length of time, which does not require tu be trimmed 
or extinguished for a second, and which has all the steadiness and 
uniformity required for lighthouse purposes. Its advantages over 
the oil lamp are—first, its power can be increased ad libitum without 
increasing the size of the lens, for, if required, a machine may be 
made to give light enough to read by, say, at ten or twenty 
miles; in fact, the light is in direct proportion to the wer 
of the machine that produces it: secondly, its great inten- 
sity gives it a power of peuetrating haze only equalled by 
the sun: thirdly, its whiteness distinguishes it most perfectly 
from all other lights on shore, which is one of its most important 

roperties, for many a vessel has been lost for want of this property 
in lighthouses lighted with oil: fourthly, where coloured lights are 
required, for the purpose of distinguishing one lighthouse from 
another, this light gives all the colours in a perfect manner, while 
the oil lamp always gives its own tinge to the colour employed; 
fifthly, from the facility with which this light can be extinguished 
in an instant, and as instantly lighted to its full power, it offers 
other means of distinguishing lighthouse from glihenee, which 
cannot be obtained with any other light. The importance of this 
may be understood from the fact that there are still many points 
around our shores that require lighthouses, but which must remain 
without them till better means of distinguishing them with cer- 
tainty from others in the immediate neighbourhood can be employed ; 
for having no lighthouse is hardly worse for the navigator 
than having two in sight which cannot be distinguished one from 
the other. 

An objection has been made to this light, that, being so small, it 
would be altogether invisible at a considerable dist ; and when 
we merely cousider that the apparent size of distant objects depends 
on the visual angle, there seems to be some ground for the objection, 
but the law of visual angles does not apply in the case of self- 
luminous bodies, as can be demonstrated with this piece of fine wire, 
which, I suppose, is almost invisible, even with a strong light 
thrown on it, but now, if, by passing a current of electricity through 
it, it is made self-luminous, it a: pears gradually to iacrease in dia- 
meter as it becomes brighter; aud as a curious fact, illustrating the 
difference between the theorist in his study and the practical ob- 
server, a sailor, who had seen the magneto light from a great dis- 
tance, told me he supposed it must be at least ten feet in diameter, 
Another objection to the light is, that it is too bright; this may be 
an inconvenience in clear weather, but a light to be useful when 
most needed must be inconveniently bright in clear weather. 

@ The last point to be considered is the cost of the magneto-electric 
light as compared with oil, The French director-general of light- 
| houses has made a report to his Government, both as to first cost 
and as to cost of maintenance; both are greatly in favour of the 
magneto-electric light: of course in making their calculations of 
cost, they take the cost of an equal quantity of light in each case, 
that is, by oil and electricity. 
| Ihave now only to remark that this invention, if it may be called 
one, is purely English. Faraday commenced it when he discovered 
the fact that magnetism might be made to produce or induce an 
electric curreut ; and although the magnete-ttaks was first produced 
in Paris, it was by me; and so far from receiving assistance from 
any of the French savans iy the matter, I was ridiculed by all of them 
for attempting what they said they could demonstrate was impossible, 
With regard to the regulator, which is also invented by me, there 
is another just invented by a Mons. Foucault, on a very different 
principle, but which is quite as effective, though overloaded with 
clockwork. His regulator has this peculiarity: it can be used in a 
— vessel, and will bear with impunity the vibrations of a 
steamer. 








Discussion. 

Mr. Lawrence suggested that Mr. Holmes should give a descrip- 
tion of the practical arrangements of his apparatus at Dungeness 
lighthouse. 

Mr. Holmes stated that at Dungeness, where the light had been 
in constant use since the 6th of June, 1862, there were in the 
lantern two small lenses, fixed oue over the other, and two regulators 
to each. Only one light was shown ata time, but there were two 
regulators for each lens, so that an instantaneous change from one 
to the other could be made without extinguishing the light when 
fresh carbons were required. In the machine-room there were 
two magneto-machines, each capable of giving a powerful 
light, though both were in constant use. There was a 
distinct direct-acting steam engine attached to each machine, 
and there were two Cornish boilers, each capable of 
generating steam enough for the two engines. The material con- 
sumed ut Dungeness was about 80 to 35 1b. of coke per hour, and 
5}in. of graphite in the regulator per hour, the price of this last 
being under three farthings per inch. The principal item of 
expense was, at present, the engineer, who had charge of the whole 
apparatus ; but he expected that when there were several lighthouses 
on this principle, it would be found that one engineer would be 
| Suflicient for as many as were at present under the charge of an 
| agent, and that none but stokers and lightkeepers would be required 

on the spot. The magneto-electric machines which were at Dunge- 
| ness contained 120 horseshoe magnets of about 50 Ib. each, and 160 
| helices, but those which he now constructed contained only from 66 
| to 70 magnets, and from 88 to 120 helices. 
| The Chairman said he had listened with much pleasure to Mr. 
| Holmes'’s very clear statement. He was glad to see present Dr. Glad- 
| stone, a member of the Lighthouse Commission, and he hoped that 
geutleman would favour the meeting with some remarks tending to 
illustrate this subject, which was one of national importance. It 
| was most interesting to know that the little electric spark, not bigger 
| than a pin’s head, obtained by Faraday from the magnet not very 
many years ago, should have led to this development of power in 
the hands of an able and ingenious man like Mr. Holmes. 

Mr. Summerlin referred to an invention of a somewhat similar 
character by M. Berlioz, which, he believed, was superior to Mr. 
Holmes’ apparatus. He would have been glad if Mr. Holmes had 
given some description of it. 

Dr. Gladstone, I’..8., said, as his name had been mentioned by the 
chairman, he could not but rise to bear testimony to the able manner 
in which Mr. Holmes had brought forward this subject. Durin 
the existence of the royal commission, he had an opportunity o 
frequently witnessing the experiments made with this apparatus at 
the South Foreland. The commissionersafterwards examined every- 
thing connected with the lighthouse system in France, where, at 
that time, when this brilliant light had been burning for half a year 
at the South Foreland, they were still making preliminary experi- 
ments, for they had not then overcome the irregularity of the 
current of electricity, and could not get a steady light. Since then 
they had advanced very rapidly, and orders had been given to place 
a double light of this description at Cape La Heve, near Rouen. The 
Dutch might perhaps be considered to have been before the French 
in the adoption of this system, and the Emperor of Brazil was pro- 
bably before either. Je did not think Mr. Holmes had exaggerated 
the power of this light, or the ease with which it was managed, and 
he was glad to be able to say this, because they knew thatan in- 
ventor, justly proud of his child, was often unconsciously disposed to 
give the best possible account of it. He was very glad to hear what 
Mr. Holmes had said with reference to the expense of an engineer 
being divided amongst several lighthouses, hecause that was the 
main difficulty. When the complexity of an instrument was increased, 
more skill was required in its management, and this necessaril 
led to expense. The great desideratum was to have a light whick 
was capable of penetrating to great distances in misty or rainy 
weather, and in that respect this light was far superior to the 
Fresnel lamp, which was quite competent to send a light to the 

ht what- 


| 


extreme horizon on a clear night. In a dense fog no 
ever was of any use; but a mere mist, or a shower of rain, the 
electric light could penetrate. There was abundant testimony that 
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the lights at Dungeness and the South Foreland had been seen by 
the captains of steamers crossing from Folkestone to Boulogne, at a 
far greater distance than an ordinary oil lamp. Moreover, the 
intensity of this light could be augmented to any extent. 
Professor Faraday, in his reports to the ‘Trinity House, 
had laid great stress upon this. Ali that was necessary 
was to double the number of magnets, and — this 
was easily done, because there were duplicates of everything in 
such lighthouses, and in foggy weather it was possible to bring the 
power of both machines to bear upon one instrument; and in that 
way double the intensity of light could be obtained. Then, further 
-—supposing the fog to be so dense that no light could penetrate it, 
the steam engine on the premises might be employed to blow a horn 
or whistle, or to make some other noise which would serve as a 
direction to vessels. This had been pointed out by M. Regnault, 
«lirector of lighthouses to the French Government, and was of great 
importance at a time when the question of fog signals was attracting 
so much attention. 

Dr. Bachhoffner said, having been engaged in most of the patents 
taken out for producing the electric light, he had somelittle know- 
ledge of the difficulties which had hitherto been considered almost 
insurmountable in producing the results which had been shown this 
evening. The great merit of this plan was the particular mode in 
which the electric light was obtained, and in this respect, as far as 
he had seen, Mr. Holmes had displayed a great amount of ingenuity. 
He confessed, when he first heard that Mr. Holmes had taken this 
matter in hand, he was very sceptical of bis success; he did not believe 
that so much electric force could be obtained by the magneto-electric 
machine. The ingenuity displayed was very great, particularly in 
estimuting the exact quantity of iron necessary for the core. Some 
years ago he (Dr. Bachhoffner) was engaged in some experiments on 
this subject, but he used iron wire instead of a hollow cast. Mr. 
Holmes had spoken of the existence of liquid carbon between the 
two points, but this he (Dr. Bachhoffner) would be glad to have 
more evidence of. In using the electric light there was a deposit on 
oneof the carbons,and with coke points pure graphite was produced, 
but he had great doubts as to the fact of liquid passing between the 
two points. A perfect automatic machine for regulating the position 
of the points was essential, and Mr. Holmes had mentioned that a 
spring formed part of this apparatus. He (Dr. Bachhoffner) was 
sorry there was any spring at all, or even clockwork. He thoughta 
lamp might be constructed without a spring, and that would, in his 
opinion, make the machine perfect. The ingenuity displayed by 
Mr, Holmes up to this point would, no doubt, enable him to make 
an improvement in this respect. With regard to the question of 
cost, he did not think either the oxy-hydrogen light or the electric 
light would ever be useful for purposes of general illu- 
mination, for in such cases the cost of the light was a 
most important consideration, but for lighthouse purposes 
this ought not to be regarded, because the matter involved 
the safety of human life. evertheless, it would be interesting to 
know what was the cost of this system, light for light, as compared 
with other methods. He congratulated the public, the seafaring por- 
tion of it in yarticular, upon this valuable application of electric 
power, which at one time he thought hardly possible of accomplish- 
ment, 


Mr. Holmes said the cost of this light, compared with oil, had 
been gone into by M. Regnault, director-general of lighthouses in 
France, and he bad calculated very fairly on the principle of light 
for light, and, reckoning in this way, including the expenses of 
alteration, taking down the large lens and putting in two smaller 
ones, putting up the apparatus, two steam engines complete, and 
the building to contain them, the whole of the cost was calculated at 
half that of an ordinary first-class lighthouse, light for light. They 
would quite understand the actual expense was greater than in an 
ordinary lighthouse, but, when the quantity of light was considered, 
it was less by one half, while the working expenses were only 
one-third. The light at Dung " Iculated, was equal in 
quantity to fourteen of the large oil lamps with four concentric wicks. 
With regard to the intensity of the light, there was no 
form of combustion, and no chemical action which could produce a 
light—explosion was a different thing—beyond a certain amount of 
intensity. The greatest was that obtained from lime, because the 
hydrogen and oxygen gases, burnt together, approached as nearly 
as possible to an explosion. With regard to the small size of this 
light it might be argued that so small a light would become invisible 
at a great distance, say, thirty or forty miles. If an object 3ft. in 
diameter appeared to be only an inch at the distance of a mile, what 
must this little point of light be ata long distance? He admitted 
there was something in this argument, when based on the 
theory of the visual angle only, but it did not apply to lumi- 
nous bodies. [Mr. Holmes illustrated this by showing a thin 
wire, Which was almost invisible till rendered incandescent by a 
current of electricity, when its apparent diameter was greatly in- 
creased, | 

The Chairman said the next duty which devolved upon him was 
the agreeable one of proposing a vote of thanks to Mr. Holmes for 
his valuable paper. He was quite sure they had heard with satisfac- 
tion what had been stated by Dr. Gladstone, who had had opportu- 
nities of examining on a large scale the methods of illumination at 
present practised, and he was sure every remark from that gentleman 
would have great weight with those present. The power which 
this light possessed of penetrating to a great distance constituted its 
superiority to any system of lighting now in use; and it 
was to be borne in mind that that was dependent upon the ex- 
treme intensity of the heat evolved. It had been correctly 
stated by Mr. Holmes that of all the lights produced by 
chemical means, that of the combustion of hydrogen and 
oxygen gases upon a ball of lime was the most inteuse; but 
electricity was far more intense than any chemical action. By its 
means they could fuse the most refractory metals, and convert into 
vapour substances which could not be volatilised by other means. 
With regard to the precise condition of the carbon as it passed from 
point to point, there might be a difference of opinion. He thought 
it doubtful whether it was liquified. He could corroborate the 
statement of Dr. Bachhoffner as to the complete conversion of 
the carbon into graphite when coke was employed. Mr. Holmes 
was greatly to be congratulated on the manner in which he 
had contrived to economise the power of his currents. He 
had by an ingenious method detected the means of indicating the 
exact quantity of magnetism residual in the magnet. Another 
curious result which Mr. Holmes’s practical experience had enabled 
him to effect, was the proportioning the weight of the armature to 
the size of the steel maguet, so as to avoid diminishing its power. 
This was one of the most curious results in the science of magnetism 
that had been produced in the course of this inquiry. An opportu- 
nity had been presented to Mr. Holmes of making experiments on a 
grand scale, which could not be done in the laboratory of the 
chemist. The practical man followed the theorist, and hence there 
arose @ harmonious co-operation between the two in the advance- 
ment of science: He congratulated the society upon having had so 
valuable a paper brought before them. 

The vote of thanks was then passed. 








Tur Navy.—To morrow (Saturday), another and very formidable 
addition will be made to our iron-clad navy, by the launch of the 
Minotaur. This frigate has been constructed in the yard of the 
Thames eins Company, at Blackwall—the same firm which 
built the Warrior, and which but a few weeks since launched the 
iron-clad Valiant. The Lords of the Admiralty have entered into a 
contract with Messrs. J. Brown and Co., of Sheffield, for the supply 
of upwards of 1,000 tons of armour-plating for the iron-cased 
frigate Lord Warden, at Chatham. The armour-plates, with which 
the Lord Warden will be covered will be 5}in. in thickness for her 
lower broadside tiers, and the remainder 4jin. in thickness, the Lord 
Warden differing in this respect from the other armour-plated 
frigates in having her armour-plates of the same thickness on the 
sem and stern as on her broadside. 
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Tuis invention, by Joseph Musgrave, of Bolton, is applicable to 
steam boilers having two longitudinal flues, containing at one end 
the fire-grates. These flues extend from one end of the boiler to the 
other, and impart the requisite strength to the ends, but they are 
closed near the bridge at the firingjend, either by partitions of fire- 
brick or otherwise. The products of combustion descend through 
vertical flues into an external horizontal flue, they then pass along 
external flues to the end of the boiler, where they enter the end of 
the internal flues, from whence they descend through vertical 
flues into an external flue which is in communication with the 
chimney. 

Fig. 1 is a longitudinal section of the improved boiler; Fig. 2 is 
aground plan, and Fig. 3 a transverse section through the firing 
flues. 

ais the outer cylindrical casing of the boiler; 5, b, the two internal 
flues, extending from one end of the boiler to the other, thus impart- 
ing the requisite strength to the ends c,c. The flues 6 are rather 
larger at the firing end than at the other, to give space for the grates 
d, d, and bridges e, e. The flues } are closed at about the centre of 
their length by the partitions ff made, by preference, of fire-bricks. 
The products of combustion passing over the bridges e pass 
through the vertical flues g into the external longitudinal flue A! 
which conveys them towards the firing end of the boiler, where the 
longitudinal flue A branches upwards and conveys the products of 
combustion into the side flues i, which extend the whole length of 
the boiler, and deliver them into the ends of the internal flues }, 
from which they descend through the vertical flues 7 into another ex- 
ternal flue %, which is in connection with the chimney. 

Figs. 4, 5, and 6, are three views of a boiler constructed according 
to a modification of the invention. In these views the boiler is made 
with a single flue 6, containing the fire-grate d and bridge e. The 
products of combustion, after passing over the bridge e, descend 
through the vertical flue g to the horizontal external flue h, then 
into the side flues 7, from whence they return into the internal flue 4, 
and again descend through the vertical fluej to the external flue 4, 
which communicates with the chimney. 

In boilers of the ordinary construction, with internal flues ,it is 
well known that the expansion is very unequal, particularly when 
the steam is being raised rapidly on starting ; this unequal expan- 
sion is due to the upper surface of the flues and the upper portion of 
the cylindrical shell of the boiler being heated before the lower parts 
thereof, but in the boiler above described such unequal expansion 
cannot take place, as the upper and lower parts of the boiler, both 
internally and externally, are heated equally at the same time, thus 
establishing a complete circulation of the water in the boiler as soon 
the fires are ignited. 


Tue Wetsa Coat anv Iron Trape.—The Newport correspondence 
of the Colliery Guardian states that the staple trades of that district 
are in a really improving state, and there is now hardly an establish- 
mentineither the Eastern or Western valleys of Monmouthshire which 
is not either well employed or about to commence work vigorously. 
The Pontnewynydd forge is to commence operations as soon as the 
machinery is put in order, and this will be done with as little delay 
as possible. It appears that Mr. T. P. Price, who has taken the 
works, is acting for a number of gentlemen who have formed them- 
selves into a limited liability company, and who have some con- 
nection with Messrs. Peto, Betts, and Co., of the Millwall Works. 


In consequence of the cheerful state of things at present, buyers | 


have been and are more pressing to get their orders executed, and 
— as a natural result, have gone up about 2s. 6d. per ton for 

rs. The following are the present average quotations :—Rails, 
£6 12s. 6d. to £6 15s.; bars, £6 12s. 6d. to £7. The steam coal 
trade evinces increased activity, and several large orders have 
recently come to hand. The inquiry from the general market is 
also increasing. At Swansea additional orders are reported, but now 
large makers being still well stocked are not very anxious to enter 
into fresh contracts, at present rates, for the general impression is 
that prices will advance rather than retrograde. There has been a 
slight falling off in the quantity of iron exported, but the various 
works are in full operation, completing orders for the continental 
markets. Prices continue firm. In the coal trade there is stilla 
very large demand, so much so that considerable difficulty is 
experienced in loading the large number of vessels constantly 








arriving. From Cardiff ‘it is stated:that the Penydarren works 
have at last been disposed of, and immediate steps will be taken to 
commence operatious. The nominal purchaser is Mr. David Davies, 
late manager at the Gadlys works, who, it appears, is acting for a 
company of gentlemen connected with the Millwall Company. 
The mineral estate at Penydarren is not a rich one, but the forge is 
one of the best and most convenient in the district. Part of the 
work is to be dismantled, and all the old materials are to be remelted 
and converted into good iron. The same gentlemen have leased the 
Brynna estate, where the furnace erected some four or five years 
since is to be put in blast, and pig is to be produced from native ore 
and cold blast. The Brynna pig will afterwards be sent to Peny- 
darren to be puddled and finished. Evidently good times have 
dawned upon the iron trade, and the din of an improvement in the 
state of the trade is to be heard from all parts of this district. The 
effect of the recent advance to the puddlers, ballers, labourers, &c., 
is beginning to be felt by all classes of the community, and trade 
generally is more active. The books of the makers have some 
important orders on them, and but few of the ironmasters are open 
to large contracts, owing to having so many specifications in hand. 
Even America, that is, the Northern States, comes in for a fair share 
of the orders, and the inquiries on American account are increasing. 
The advance in the bank rate of interest has hardly affected the 
trade, as the orders in the market are given out to meet a substantial 
demand, and not for speculative purposes. Quotations are unusually 
firm, with an upward tendency. The business in steam coal is 
quite as active and brisk as it was last week, and the advanced 
quotations are fully maintained. The demand from France, Spain, 
Italy, and one or two other continental countries is good, and a 
large quantity of steam coal is also being sent to the Northern 
States. The house coal proprietors are moderately well off for 
orders, and there is an average trade doing. 

Raitway in La Venpee —( From our own Correspondent).—English 
enterprise has penetrated the historic region of La Vendée, in 
which three lines of railway are about to be constructed, viz., from 
Napoleon Vendée, to the Sable d'Olonne, from Napoléon Vendée to 
Bressuire, and from Bressuire in the direction of Tours. The 
Government offered a subscription of £100,000 for the section from 
Napoléon Vendée to the Sables d’Olonne, and of £5,840 per kilo- 
metre (§ mile) for the section from Napoleon Vendee to Bressuire. 
The concession was obtained, in consideration of a reduction of 
£28,000 on the subsection, by the Comte de Monthiers, with whom 
are associated Mr. T. Savin, Mr. Adams, Mr. R. R. Benson, Mr. 
Pope Hennessy, M.P., Mr. W. H. Bishop, Mr. G. Owen, and other 
English gentlemen. 

Hotsorn Vattey.—Our notice of the plans for bridging Holborn- 
valley would be incomplete without a special reference to that 
proposed by the corporation. This has, for the time at least, like 
Aaron’s rod, swallowed up all the others ; we must, therefore, pay 
it due honour. In principle and general scope it bears a close 
resemblance to the design by Mr. Sorby, the winner of the second 
premium. The corporation propose to make a viaduct, commencing 
at the west end, near Ely-court, and terminating atthe east end, near 
the Old Bailey. This viaduct will occupy the line of the present 
route. The junction streets between the higher and the lower 
levels will be, one to run from the intended new street at 
the corner of West-street, to Hatton-garden, and another to 
run from a point about fifty yards to the north of the 


‘end of Snow-hill, in Victoria-street (or Farringdon-road) to 


Skinner-street, near St. Sepulchre’s Church. Another new street 
is also designed, which will run from the end of Shoe-lane, next 
St. Andrew's Cuurch, then pass under the arch of the viaduct, and 
join the new street to Hatton-garden, about 45 yards west of its 
junction with the Farricgdon-road. The corporation scheme also 
contains a suggestion of great value. It is proposed to raise the level 
of Farringdon-street, commencing at Newcastle-street, and termi- 
nating in Farringdon-road, 23Uft. north of New Charles-street. The 
advantages of this will be that the new junction streets will start 
from a higher level, and their gradients will be consequently 
diminished. We do not regard this scheme as compleie. It 1s more 
than probable that as the corporation proceed with the work they 
will find it necessary to modify their design in some particulars, 
and even to open new thoroughfares, in order to give every possible 
oy to the large traffic that will crowd into this vicinity.—City 
Tess. 
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MR. REED’S NEW TARGET FOR ARMOUR 
PLATED SHIPS. 


An interesting trial of a new target took place at Shoeburyness, 
on Tuesday. 
This target, called the Bellerophon target, is put forward by Mr. 
Reed, who, if his theories are right, will revolutionise our whole 
system of ironclad frigate building. The Warrior target weighs 
about 335 Ib. to the square foot, and it was thought to be venturing as 
far as it is safe to go in the new frigates of the Minotaur and North- 
umberland class when their bulk was increased to 347 1b. per foot. 
Yet, Mr. Reed’s target weighs no less than 381 1b. per foot, and it is, 
perhaps, the heaviest target ever put forward at Shoeburyness which 
professed to represent the broadside of a sea-going frigate. The 
size of the target is, in round numbers, 20ft. by 18ft. This is covered 
in front by two armour plates, each 20ft. by 4ft. 3in., and no less 
than 6in. thick. The method of its construction is briefly as follows: 
—The inner skin of the ship is composed of two thicknesses of 
wrought iron plates, each three-quarter of an inch thick, with a layer 
of felt between the two thicknesses, so that here we get no less than 
lin. of iron to start with. On this skin is laid four large angle- 
irons of great strength, each placed 2ft. apart from the other, so as 
to form, as it were, four longitudinal troughs 2ft. wide and 9}in. deep; 
the depth of the angle-irons themselves. In these troughs the 
teak balks are laid 10in. thick, so that the extra half-inch can be cut 
off to a true surface for the reception of the 6in. armour plates. 
Thus, then, there are no less than 7}in. of iron and 9}in. of teak. 
Each armour plate is secured by twenty-two bolts, about 2ft. apart 
longitudinally and 2ft. 9in. vertically, those for the upper plate 
being 2}in. in diameter, and for the lower 2$in. The bolts securing 
the wood backing are lin. diameter, and the ribs supporting the 
inner skin are on very much the same principle as those used in 
alliron frigates, only apparently stronger, and placed two feet apart. 
The first rounds were merely routine—a 68 solid shot, with a 
16 lb. charge, and a 110-pounder Armstrong, shortened to a weight 
of 664 1b., fired with the same charge. Both these struck the upper 
plate, and made the usual indent of nearly 2in. deep, but effected 
nothing more than that which they always do—that is to say, show 
the quality of the iron plates against which the guns have to con- 
tend. On this occasion the iron was literally perfect, and through- 
out the rest of the experiments the opinion was universal that better 
some had never been tested at Shoeburyness. Even under the 
eaviest shot, though indented deeply, they showed scarcely any 
perceptible symptom of buckling out; and though struck on the 
edge and around the bolt-holes, it was almost impossible to crack 
them. A salvo of two 68-pounders and two 110-pounder Arm- 
strongs, with shot shortened to 66} 1b., was next fired, but of 
these four guns, one missed the target altogether, one 
touched it so slightly on its upper edge that, as far as damage 
was concerned, it may also be called a miss; the remaining 
two struck close together, one on each side of a bolt, so that 
the bolt itself was squeezed up like putty, and projected slightly 
outwards, but still held firm. ‘Two shots, coming so close, were a 
hard trial for any plate; but it stood it perfectly, without any sign 
of crack or ragged edges. The back of the target was absolutely 
unhurt, and so perfect was the workmanship of the whole mass 
that, from the commencement to the end of the day, scarcely a rivet 
was started. A cylindrical, round-headed 66-lb. shot was next used, 
but effected nothing, and then the Whitworth 70-pounder muzzle- 
loading gun was loaded with a steel shell, charged with 24 1b. of 
powder, and fired with a 12-lb.charge. As regarded the target this 
effected nothing, though its indent at once showed, by its severity, 
the immense superiority of steel projectiles against armour plates 
over the old gray cast iron shot. ‘lhe indent made by this shell, 
though only 2lb. heavier than the 68-pounders, was, at least, 40 per 
cent. deeper, and its fragments cut into the mass of iron as if it had 
been so much wood. When steel projectiles were first used, from 
the same guns, and with the same charges as common shot, they, as 
a rule, gave an increased penetration of from 30 to 35 per cent. 
over the cast iron. Later experiments, however, have added even 
to this high percentage of superiority, and, looking at the rapid 
improvement in the manufacture of the metal used for these projec- 
tiles, there seems to be no reason why we should not look for still 
higher results. Sir William Armstrong has sent steel shot to Shoe- 
buryness of such perfect metal that, even after penetrating a 6-in. 
sang they have been so little injured that they could with safety 
ave been used again. One thing is absolutely certain, that our 
present cast-iron shot will never be able to effect much against 
armour ships. 

Mr. Whitworth’s 150-pounder was next tried. In consequence 
of there being a slight flaw in this fine piece, Mr. Whitworth 
reduced its firing charge from 27 Ib. to 23 lb., the shell, of homoge- 
neous metal (which is only a hard name for soft steel), weighing 
1511b., with 51b. of powder as a bursting charge. Much was 
expected from this formidable shot, but, unfortunately, it failed— 
the shell from some mysterious cause bursting about 20 yards from 
the muzzle of the gun, and sending its fragments in all directions 
screaming hoarsely through the air. 

The Armstrong rifled gun was then tried with a spherical cast 
shot of 151 1b., fired with 35 lb. of powder. This struck with the rather 
high velocity of 1,570ft. per second, on the edge of the upper plate, 
making an indent of 3}in., breaking one bolt, slightly bulging the 
inner skin of the target, and therefore starting the ribs of the ship 
itself just enough to be perceptible. Beyond this, however, it effected 
nothing of importance. The plates still remained as tough and un- 
bending as ever, there was no sign of cracking in them, and every 
rivet, to the astonishment of all on the ground, stood fast. A steel 
spherical shot of the same weight was fired from the same gun with the 
same charge, and this, rather unfairly for the target, struck between the 
slightly parted edgesof the upperand lower plates. It completely buried 
itself, and must have passed through the entire plate, but, strange to 
say, though two bolts gave way, all the rivets beld on; and, 
although the immense mass was bedded in the substance of the 
target, it produced scarcely any effect worth speaking of on the 
inner skin, which, as far as fighting purposes are concerned, re- 
mained as good as before it was fired at. A shot from a 7in. muzzle 
loading gun of the Ordnance Select Committee was fired with a 
1201b. steel shell loaded with 2 1b. of powder. This accomplished 
absolutely nothing, though it might have done a good deal more 
than it was intended, inasmuch as one of its fragments flew back to 
the guns and buried itself 2}1t. in the ground, close to where 
some of the visitors were standing. A shot from the rifled 
300-pounder (a cast iron projectile), fired with 35 lb. of 
powder, did very little, in spite of the weight of the mass 
hurled against the target. It made an irregular dent of 34in. 
deep, and bent back the upper plate a little more than 2in., making 
the first real crack in the plate at the point we have mentioned as 
being where the two shots struck on the bolt-head. From this spot 
there was now, for the first time, seen a perfect crack, nearly a foot 
long, and extending quite through the plate, apparently; but this 
was all. The last shot fired was from Mr. Whitworth’s 150-pounder, 
loaded with a steel shell and51b. of powder. This struck the lower 
plate, and exploding, buried itself deeply ; but though it had evidently 
penetrated the plates, it had failed to make any perceptible impres- 
sion on the inside of the target itself. 

The result or the whole day's experiments gave to the target the 
most complete victory—a victory almost as greatas that achieved by 
the target of Mr. Chalmers. In estimating the relative merits of the 
two targets—beyond all doubt the strongest and best constructed in 
erp ever experimented on—it must not be forgotten that Mr. 

teed’s target is larger by some forty superficial feet than Mr. Chal- 
mers’s. In thickness of metal it is 20 lb. per square foot heavier, 
and its cost of construction £400 more. To these facts we may add 
that Mr. Chalmers’s target was assailed with fifteen more rounds than 
were fired at Mr. Reed’s—fifteen rounds which were fired with 
130 1b. of powder, and threw no less than 1,500 1b. weight of metal 
against the target of Mr. Chalmers more than were fired against 
that of Mr. Reed. One among the many shots discharged against 
Mr. Chalmers’s invention was a steel 300-pounder, fired with 45 Ib. 











LETTERS TO THE EDITOR. 


(We do not hold vurselves responsible for the opinions of our 
Correspondents.) 


BOILER EXPLOSIONS, 


Sm,—Having had a deplorable accident at the Phenix Mills, on 
Friday morning last, by the explosion of a large Cornish boiler, by 
which four persons were killed, my object in again writing to vou is 
to call the attention of engineers and firemen to the singular cireum- 
stances of which I wrote to you after the fearful boiler explosion at 
Miles Platting, near Manchester. I beg to forward you asketch 
of the boiler referred to on a former occasion, and one of the boiler 
which exploded at the Phoenix Mills, which I visited on Friday and 
Saturday mornings after the explosion. 

I will, with your permission, refer to the Cornish boiler, to which 
I referred on a former occasion, giving particulars of its condition at 
the time, and the alterations made in it since; it is 30ft. long, 
8ft. Gin. wide, with two holes 3ft. in diameter, as shown in sections. 
Figs. 1 and 2, and provided with a mushroom brass valve, for feed 
pipe A, with suitable balance weights and float, a glass water gauge 
and safety valve B, of the ordinary construction; also, whistle 
signal ©, for indicating low water, as shown in Fig. 2. 

The water is supplied from the waterworks at about 45ft. pressure, 
and the boiler is generally worked at from 6 to 8lbs. The 
circumstances which first'led to an inquiry was, that the engineman 
always observed after the bars had been thoroughly cleared and 
the fire burnt up bright, the signal whistle indicated want of 
water in the boiler, although the glass water gauge indicated the 
proper quantity, or a little higher than usual. This suggested 
a thorough examination internally of the boiler, which indicated 
from incrustation on the sides, as shown on the line D, D, D, which, 
from the position of the floats accounted for the signal, and on 
examination of tubes over fire, they were free from crust, and 
appeared perfectly clean. This was, I considered, from being fre- 
quently heated, and without water, but when the fire doors were 
opened or the feed valve pressed down, the whistle ceased. This at 
once suggested the necessity of fixing the feed valve over the box E, 


PARROTT, BROOKE, AND BLAKELY GUNS, 


Sir,—I yesterday saw, for the first time, a pamphlet published in 
New York last year by Mr. Parrott, in which my system of building 
cannon is vigorously attacked by the author, who, however, naively 
acknowledges that he knows nothing about my guns, except from 
hearsay. He ends by claiming great originality for his own par- 


of the simplest kind, composed of one piece of cast and one piece of 
wrought iron. It has no taper, no screw, no successive layers of 
hoops.” 

The latter sentence is, doubtless, meant to point out the distinc- 


Nel. 


tion between the good and simple Parrott and the bad and compli- 

cated Biakely guns. 

The 7imes correspondent from Richmond is also rather hard upon 

my system of guns, greatly preferring the “ Brooke” gun. 

I confess I have been a good deal astonished by these claims to 

superiority, aud you will share my surprise on comparing the accom- 

panying drawings, where yon wiil see that the vaunted Parrott and 
rooke guns are simple reproductions, in 1861 and 1862, of the guns 

I had made in Liverpool in 1859, and which were then publicl 

fired several days, and were afterwards exhibited to the Britis 





of powder. 





Association at Oxford, and described in all the English papers. I 


ticular form of gun, which he thus describes :—“ It is a hooped gun | 
| in 1862, 
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which enabled the engineman to keep the water over the tubes, and 
are now covered with slight incrustation, the same as other 
portions of the boiler, and I think fully justifies my former remarks. 

It now becomes a question with me—was that the cause of the 
explosion on Friday morning last? The engine usually commences 
working at six a.m., but in consequence of some alteration in the 
mill there was a delay of ten minutes. The explosion took place 
without any apparent cause. Figs. 3 and 4 are sections of the 
boiler which exploded. The plates over the fire are jin. thick, 
and appeared sound and in good working condition ; but on ex- 
amining them I did not find on that portion over the fire the least 
incrustation, they appeared as if new, and this was the point at which 
the explosion occurred. And the water gauge indicated having the 
proper quantity of water. The engineman says that he opened the 
fire doors and put down the dampers, and going into the mill to see 
if they were ready, was knocked down by the explosion. Now 
supposing the water to have been off the tube over the fire, and re- 
turning on opening the doors the water rushed on the heated surface 
produced a large volume of steam, when at the same time it wag 
blowing off through a valve not exceeding 24in. or 3in. in diameter, 
and acting on over-heated surface, caused the explosion. 

If this should be noticed by any one having a Cornish boiler with 
the feed valve placed in a similar situation, asshown in sections, and 
working at a pressure of 30 to 40 Ib., I should be glad if the would 
try the experiment of placing a signal whistle over the re-box, 
which, I think, will indicate similar results. I am quite satisfied 
that no boiler with tubes should be without a feed valve and signal 
whistle over the fire-box. I may remark that good coal is used for 
firing boilers in this district, and, of course, burns up rapidly; and 
if any one should try the experiment, please to use the kind of coal 
to which I refer, or one of equal quality, as I believe it can only be 
produced by an intense bright fire. 

The boilers working at the establishment (five in number) with 
which I am connected are under the inspection of the Manchester 
Boiler Association, and, although a very useful society, I hope to be 
able, through the medium of your columns, to suggest a plan which, 
I think, would be a great improvementin preventing boilerexplosions. 

Wakefield, December 2, 1863. G. Harr, 


had, indeed, made similar guns in 1855 and 1857, but not so 


| publicly. 








To prevent any ibility of cavil, I send you the original 
working drawings of my cannon (which please return), No, 1 isa 
section of my 6yfin. gun of 1859. You will perceive that it is 
dated 10th November, 1859, and signed by Messrs. Fawcett, 
Preston, and Co. 

No. 2 is a section of the Parrott gun of the same calibre first made 
This is drawn from official descriptions which I enclose. 

The wrought iron jacket of mine was like Mr. Parrott’s, in one 
single piece. The only difference that I can discover, is that 
Mr. Parrott cooled the casing from within by water, and I did not 
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No. 3 is a section of the Blakely 3-5in. gun, which was used at 
the first siege of Fort Sumter, and which was afterwards adopted 
as the model for the Confederate guns, in consequence of its 
being serviceable after firing upwards of two thousand rounds. 
This is also an original drawing, and you will perceive Messrs. 
Faweett, Preston, and Co.'s signature, and the date 15th May, 
1860. 

No. 4 is a section of the 3-67in. Parrott gun of 1861, the 
nearest in size to the above. The proportions you see are pre- 
cisely the same. 


No. 5 is the Brooke gun, also 1861. This drawing is also an 
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wiginal, and signed by Captain Brooke himself, 
—_ copy of my “Sumter” gun with all its fa 
dfling, &. do think several layers n 


"Mr. Parrott, in his pamphlet, says, “ Successive layers of hoops | Mr. Parrott will think so, too; and 





as oe. It isa | are deemed, both 
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ts, sharp angled | essential in obtaining the full advantage of this plan.’ 
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for large guns, and 
wonder himself how he 
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could, after the published experience of Sir William Armstrong and 
Mr. Whitworth, have fallen into the same error they did, namely, 
making his large guus on the same model as the small ones, 
instead of greatly increasing the proportionate strength. When, 
therefore, Mr. Parrott makes a 10-in. cannon which bears long- 
continued firing, I anticipate that it will resemble my 10-in. gun 
nearly as much as his 6,4;-in. gun resembles my 6,4,-in. guns. 

At all events the principle of construction will be the same, and 
the successful 10-inch guns will not be a simple cast-iron tube cased 
in one tube of wrought iron, like Mr. Parrott’s, Mr. Brooke’s, and 
my 6-inch guns. I have myself quite given up that construction, 
and would rather make the outer casing of cast iron than of wrought 
iron, which stretches too much. In England cast steel is the most 
suitable material. For America I think I should prefer cast iron. 
I am really sorry Mr. Parrott should have been so ill-informed of 
my proceedings as to write his pamphlet. We should be allies, not 
tivals, having independently hit on identically the same method of 
constructing cannon. 

As for Captain Brooke, I cannot believehe in any way approves of 
the claim made on his behalf by the Times correspondent, for, in 
the Confederate States, he was not the first even to make these guns. 
Captain Fairfax, of the Navy, made several of the 6}in. guns, at 
Norfolk Navy-yard, a year before he made any, and Mr. Cameron, 
of Charleston, made some field-guns. Neither of these gentlemen 
can object to acknowledge that they exactly copied my model. 
Indeed, in all the Confederate agent's official letters, the “ Brooke ” 
guns are called “the gun on the Blakely pattern made in the Con- 
federacy,’ T. A. BLakeELy. 

December 4th, 1863. 

CENTRIFUGAL PUMPS. 

Si,—I gladly accept the remarks you have made on my experi- 
ments on the Appold pump, at Wexford, in the spirit in which they 
are offered; and the same laudable object with which you analyse 
my conclusions will induce you to give me space for a few remarks, 

You have correctly described the arrangement of the indicators, 
and I should have made an allowance for the difference of 21b 
which appears in nearly all the diagrams between the mean pressure 
in the up and down strokes, had I been certain of the accurate 
setting of the valves, and but for the circumstance of the valve 
chest being close to the upper end of the cylinder, rendering 
the steam passage to the lower much longer than the other. 

I think, however, that it would be safer to add one pound 
to the mean pressure, which would raise the indicated horse- 
power about six percent., and not twenty, as you state. I ain quite 
satisfied that the co-efficient 0-617 is the correct one. It is below 
what might fairly be derived from the Chew-Magna and Lowell ex- 
periments, while inthe Kennet and Avon canal gaugings, to which you 
refer, the co-efficient 0°534 embraces the loss due to the resistance of 
approach, and the oblique position of the weir, for which I have 
made a correction, founded on the observed velocity of the current. 
This circumstance has been repeatedly pointed out by writers on 
hydraulics, with whom it has been a matter of regret that Mr. 
Blackwell neglected to measure the velocity of approach, and so, in 
a great degree, vitiated his otherwise admirable experiments. As 
regards the shape of the fan itself, I may remark that the area of 
the passages can be varied by the curvature of the blades, as well as 
by dishing the discs. The most advantageous form of pump has 
been arrived at after long mathematical and experimental investiga- 
tions, at some of which I recently had the opportunity of assisting ; 
still, I am far from believing that the Appold pump is perfection 
and I would rejoice to see a set of reliable experiments which would 
give to some different form a better position. 

40, Trinity College, Dublin, 

December 7, 1863. 

[If the co-efficient 0-617 be admissible, then Messrs. Gwynne and 
Co.’s large pump in the International Exhibition must have attained 
an efficiency of about 90 per cent.—Eb, E.] 





Witt1am ANDERSON. 





THE PIG BOILING AND BESSEMER SYSTEMS OF IRON 
MANUFACTURE, 

Sir,—My attention having been called toa letter on the above 
subject, in a recent number cf your journal, which attributes to the 
late Mr. Joseph Hall, of Bloomfield Ironworks, Tipton, the dis- 
covery of the *‘ pig boiling” system, I should be glad of your per- 
mission to say a few words on the subject. I happened to know 
the late Mr. Hall intimately, and, I am sure, that no person is more 
anxious to render full justice to his talents and high practical 
attainments than myself; he was endowed naturally with consider- 
able powers of ingenuity, and in his day contributed in no small 
degree to the progress of iron manufacture. Suill, if praise is to be 
| awarded, I apprehend that it should be meted out with even-handed 
| justice; thus it is that I take up my pen in defence of one 

(without his knowledge or sanction) who, if not openly avowed as 
| the originator, must at least be considered as strongly aiding in the 
| development of the system; and if hitherto his modesty has pre- 
| vented any promulgation of his particular deeds, I may perhaps be 

pardoned if I state, in common fairness, how the system had its 
| origit. 
| ‘The late Mr. Hall, and the Messrs. George and Edward Thorney- 
croft, together with my father, were all intimately acquainted at an 
early period of life, and [ suppose that few men entertained for 
each other a more cordial feeling of regard. I well remember, 
when quite a boy, the late Mr. Hall visiting my father (who at that 
time was manager of the Messrs. Bagnall’s works) for the purpose 
of consultation ; these visits were not “few and far between,” but 
continuous. Mr. Hall had then established, in connection with a 
Mr. Lewis—though upon a small scale—what are now so well 
known as the Bloomfield Works. I have frequently been 
present at these consultations, and have as frequently received in- 
struction from their conversation; scarcely an idea occurred to the 
' one which was not made known to the other; and thus, by an in- 
terchange of opinion upon practical matters relating to their avoca- 
tions, somewhat difficult problems have often been fully solved ; it 
was at this period that the working of pig iron alone was com- 
menced by my father—tried indeed as an experiment—necessity, 
however, had something to do with it. My father was anxious, 
with the existing capabilities of the Messrs. Bagnall’s works, to 
increase the make of puddled bars, and, consequently, the production 
of finished iron. Previous to this attempt the “ charge” to the 
puddling furnace consisted of part pig and part refined iron; and, 
in some instances, this is still maintained. I have now in recollec- 
tion, although nearly thirty-five years have subsequently elapsed, 
the anxious solicitude of my father as to the success of the attempt 
thus made. Samples of the puddled bars were regularly taken and 
tested; and, as deficiency in the working details developed itself, 
his own practical experience supplied the remedy, till at length he 
had so far succeeded, that the finished iron—though in a cold state— 
could be twisted into any form, and cable chains were produced, able 
to bear enormous strains. The success thus achieved sealed the fate 
of refineries, so far as Messrs. Bagnall’s were concerned. As these 
results progressed Mr. Hall became acquainted with them, and 
some of the samples were shown to him. The Messrs. Bagnall 
were highly pleased with the results thus accomplished, and pre- 
sented my father with a pecuniary acknowledgment for the services 
so signally rendered; their observation to him being, “ there is no 
end to this, the advantage to us is great.” By evading the refinery 
process, a greater supply of pig iron was given to the puddling 
turnaces, and hence, as my father desired, a greater quantity of 
puddled bars were produced; but the Messrs. Bagnalls were rather 
sceptical as to the final issue, when my father assured them that the 
quality of their iron should not suffer, as “ he would refine the iron 
in the puddling furnace.” ‘Thus the process became a fait accompli, 
and I may state, without fear of contradiction, that the Messrs. 
Bagnall’s works were the first where “ boiled pig iron” was intro- 
duced. Some inconvenience attended the system at first, from the 
fact that, to boil the iron properly, a much higher degree of heat 
was necessary, and a greater difficulty consequently existed of keep- 
ing the backwall and jambs in proper condition. This led Mr. 
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Hall, some years afterwards, to calcine the tap cinder, thus pro- 
ducing what his men called “ bulldog,” and which afforded the 
requisite protection to the furnaces, at a less cost than the material 
previously employed. In 1834 my father introduced the system in 
South Wales, when at the Old British Iron Company's works, 
Abersychan, but it has never made much progress in that district ; I 
remember that many of the Welsh iron masters came to see the 
operation, and expressed their high approval of the result; but, 
with the er of Messrs. Bailey, of Nantyglo, Mr. Leigh, of 
Pontypool, and a few others, who adopted it, to a small extent only, 
Iam nit aware that much has been dono with “pig boiling” 
in South Wales; that the system has been attended with advantage, 
not only in a pecuniary point of view, but also in improving the 
quality of the iron, cannot be doubted, and yet there are those to be 
found who repudiate the benefit thus conferred: they never were 
in love with tle system, and, perhaps, never will be. 

The “ Bessemer” system may be considered, in one respect, as 
somewhat analagous, for it may be called a “ huge boiling process,” 
or the process of boiling carried out upon an enlarged scale, but 
with different appliances, viz., the introduction, upon liquid iron, of 
highly powerful jets of air, which raises the heat in the converter to 
an intense degree ;enot that the idea of introducing compressed air 
upon liquid iron had not been previously attempted, though in a 
different way, to Mr. Bessemer’s. There can be no doubt of the fact 
that the intense heat obtained by Mr. Bessemer’s process is such as can- 
not possibly be had in any puddling furnace; indeed, I have frequently 
heard my father remark that he never saw a puddling furnace work 
hot enough for him, and that it was impossible to boil iron at too 
high a temperature. The Bessemer system has one advantage over 
all others, viz., the feasability with which large masses of iron can 
be obtained, and I look upon this as being its chief feature. I do not 
thiuk, bowever, that it will ever become largely adopted in this 
country I may give the following as two reasons for my opinion :— 

1st. The system cannot be called an economical one—the waste 
being excessive—consequently, it will neither suit manufacturers in 
general to adopt it, nor consumers to pay for it. 

2ud. The iron produced by the system is hard and brittle, and, 
therefore ill adapted for general purposes. 

Nevertheless, the iron may be «applied to some purposes with 
advantage. As an old rail maker, I am ready to admit that railway 
bars made from the massive ingots of homogeneous iron, which the 
Bessemer system produces, will be less liable to become affected by 
heavy pressure, or in other words, will bear a greater crushing 
force. Lamination will be comparatively small ; indeed, the system 
naturally produces a hard compact material. Hardness of the 
surface of a rail, as we all know, is a desirable property ; still, if 
carried too far, it may endan er the safety of travel, so that, in ob- 
taining one advantage, we run the risk of losing another; besides, 
with such extreme hardness of the running surface, the wheel tyres 
will not fail to become deeply grooved, and thus necessitate frequent 
returniogs. 1am, however, far from supposing tha the Bessemer 
iron cannot be rendered tough and fibrous by submitting it to sub- 
sequent processes ; but the first cost being so enormous, this would 
only be adding to the expense, and making what is already dear, 
doubly so; and after all would not excel in such a state the 
tenacious property of good boiled pig iron. 

I am aware that rails from Bessemer iron are even now being 
made, and it would be a matter of some importance to know whether 
any one of them would undergo the severe test to which I have fre- 
quently submitted rails made from “ boiled pig iron,” viz.,a rail 
21ft. in length was placed upon bearings 4{t. apart, some vertical 
shears were erected, which, when spread to the required angles, 
gave a fall of 30ft. From this height a cast iron ball one ton in 
weight was allowed to descend with its accumulating power upon 
the surface of the rail, causing a moderate deflection only. The 
rail was then reversed, and the bottom surface received a similar 
blow, by which the rail became straightened; the test was con- 
tinued, reversing the surface for each blow ; ten blows in the whole 
were given, but the rail could not be broken. I very much ques- 
tion whether the Bessemer rails would stand such a trial, but 
rather, whether one or two such ponderous inflictions would not tell 
upon them with fatal effect. I know it has become the fashion 
now-a-days to decry the toughest rails that can be made; but I 
would much rather entrust my life to them than to others of ques- 
tionable superiority, though they may exhibit a harder face. 

Loudon, December 7th, 1863. E. Taxsor. 





PREVENTION OF FOULING IN IRON-CASED SHIPS. 


S1r,—As much attention is now directed to the means of prevent- 
ing the fouling of iron ships, and various compositions have been 
constantly suggested and tried for this purpose, I should wish, 
through the medium of your valuable columns, to make a few 
remarks upon this subject, and also to offera practical suggestion for 
overcoming the difficulties which have hitherto surrounded this 
matter. 

To obviate the growth of weeds, poisonous anti-fouling composi- 
tions have been sought for by the various marine chemists, and 
applied under the idea that, owing to their poisonous qualities, the 
marine insects and weeds would not attach themselves; but, not- 
withstanding all that has been done, the bottoms of iron ships, when 
long at sea, persist in becoming a perfect bed of weeds and barnacles, 
offering such a resistance to their motion that all the advantages of 
fine lines and scientific construction is completely lost; neither can 
success ever attend their application, for the reasons I shall now show. 

Iron, next to zinc, is the most highly electro-positive metal in 
common use, particularly when in copnection with chlorine, or any 
of its salts; and all the permanent poisons, whether copper, arsenic, 
or otherwise, being of metallic origin, their primitive metals are 








electro-negative to iron; therefore, upon coating a ship's bottom 
with a poisonous, metallic, anti-fouling composition, and immersing 
it in sea water (the preponderating element in which is a chloride 
of sodium), electrolytic action is set up, the poisonous salt, reduced 
to its metallic element, rendering it inert as a poison, but evolving 
its electro-negative principle in the highest degree, and causing the 
whole ship’s bottom to form a single cell battery, the iron of which, 
being the positive electrode, is rapidly corroded and dissolved by 
the sea water; then these poisons, in their metallic form, cease to 
affect either animal or vegetable life, and the growth of barnacles 
and seaweed is not prevented; therefore, not only are they ineffec- 
tual for their original purpose, but themselves exert a destructive 
effect upon the ship's plates. This fact, affecting all poisoncus com- 
positions, must entirely preclude their successful application. 

Metallic copper or its alloy, known as Muntz’s metal, is perfectly 
successful when applied to wooden vessels, but would appear to be 
inapplicable to iron, from the electro-negative character of the 
copper and its alloy. Were it possible to apply copper in such a man- 
ner that, while its anti-fouling properties remain, it shall be prevented 
from exerting its galvanic action upon the iron of the ship, it would 
be far preferable to anything else at present known. 

Now, copper and iron, with sea water for an exciting fluid, will 
form a simple galvanic series ; ic., a single cell of a single fluid 
battery, of which the copper will be negative, and the iron positive; 
but it is necessary to the action of a pile, that the negative and posi- 
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tive metals be both immersed in the exciting fluid at the same time, 
I should propose, therefore, to coat the iron with the copper plates in 
such a manner that a surface of copper alone should be opposed to 
the sea water, and the iron entirely prevented from being wetted 
thereby. 

To do this I would first attach to the ship's plates in lines with 
intervals between equal to the width of the sheets forming the 
sheathing copper bands, having an H section as at a; the side of the 
H abutting on the ship’s bottom should be stout to pans the too 
frequent recurrence of rivet holes; the other side of the H may be 
of the same thickness as the copper sheathing, and beat up so as to 
show a section as at b, the space between these bands to be entirely 
covered, and filled up with felt well soaked in some tarry material, 
so that no portion of the iron or the rivets (if of iron) be exposed, 
and so also to form a bed or surface for the sheathing to rest upon. 
One side of the sheet of copper is thea to be riveted to one of the 
bent-up sides of the copper band, as at 6', then the whole pressed 
down flat upon the felt, its other edge turned up and riveted 
to the other band as at 4, which joint is afterwards to be 
turned down and hammered flat, the whole, when complete, to 
show a section as atc. Care should be taken that the whole of the 
cellular interstices between the iron plates and the copper sheathing 
be entirely filled with felt and tar, leaving no air space into which 
the sea water might insinuate itself. dis a sectional view of a por- 
tion of a ship's side, showing the copper bands, felt, and sheathing 
when applied. e, 7; g, are various forms of band and joint by which 
the same end may be accomplished. 

These drawings are not to any scale, but merely illustrative. 

By these means, and by carrying the sheathing sufficiently above 
the deep load line, to prevent at any time both metals being im- 
mersed, au iron ship may be entirely covered with copper, so that 
by no possibility can the sea water come in contact with the iron, 
and thus galvanic action is prevented, while the copper will preserve 
its anti-fouling properties uuimpaired. 


Bury St. Edmunds, 2, December, 1863. G. Fuirer Guy. 





LAW REPORTS OF PATENT CASES, 

Six,—The subject of law reporting is just now occupying the 
attention of the Bar. And this is probably owing to the state- 
ments made a few months ago in the House of Lords by the Lord 
Chancellor, showing that the judges are in effect legislators, and that 
their recorded decisions form one branch of the law. 

It will have been observed that the subject of law reporting 
generally has been referred to a committee of barristers for the pur- 
pose of ascertaining whether any remedy can be found for the 
acknowledged evils of the present system of free trade in reports. 
And it has been proposed to substitute authorised reports for private 
ones, 

Now, having myself bestowed considerable attention on the subject 
of reports of patent cases, and having long ago arrived at the couclu- 
sion that it would greatly conduce to the strengthening of patent 
tribunals if the essential matter of the reports were arranged so as 
to be easily referred to when required, this may be a favourable 
time for recurring to some of the points previously suggested 
through the medium of your columns. 

My suggestion mainly was that the essential matter of the reports 
should be arranged in such a manner that the series of cases illus- 
trating a given point should be found in succession. “It would 
thus be comparatively easy to trace the line of authoritative decision, 
with the several qualifications and limitations imposed on the broad 
principles enunciated, so as to render them applicable to future 
practical cases.” I proposed to place at the head of each case the 
proposition in patent law established by it, and to arrange the cases 
according to such headings. ‘This would supply a sort of digest or 
compendium of patent law, more distinct in character, and in a form 
more available for use, than anything we have at present. Then I 
proposed that the publication of reports in this form should proceed 
from authority, not merely to prevent any appearance of uncertainty, 
but because the labour required to be bestowed upon them would be 
necessarily unremunerative, and, therefore, would not be bestowed 
by private persons. 

It will thus be evident, that my suggestion rests on considerations 
quite distinct from those which were discussed at the imeeting pre- 
sided over by the Attorney-General, and, consequently, that it would 
be untouched by a report of the committee of barristers ; to the effect 
that they do not see their way to a removal of the defects of the 
existing systera of general reporting. 

The main point ofinterest to the public involved in the discussion 
at the meetirg appeared to be, which plan gave the greater security 
for certainty and accuracy, that of an authorised report for each 
court, or that of free trade in reports. And it is obvious that this 

int is quite distinct from that of preparing reports in a condensed 

orm, involving an amount of skilled labour that must necessarily 
prove unremunerative to private reporters. Work of this kind 
must be undertaken un ler the sanction of a public authority, and 
paid for out of a public fund, or it will not be undertaken atall. And 
it appears to me to be a legitimate development of the scheme, 
which, under the sanction of the Commissioners of Patents, has pro- 
ceeded so far as to add the ordinary reports to their library, and to 
prepare an index to the names of the cases. 

But the argument in favour of such condensed reports, which is 
continually suggested to my mind, corresponds with that which 
was pointedly urged by the Lord Chancellor in the House of Lords. 

After giving instances of the uncertain manner in which reported 
decisions have been occasionally used by judges, his lordship said, 
“ These things are not to be lightly regarded, because your lord- 
ships will be kind enough to remember what is the position of the 
lawyer who is called upon for his opinion. A case is laid by a client 
before his adviser. The latter searches in his books of precedents. 
He finds that a particular case had been decided which he thinks 
will govern the oue submitted to him, and he gives his opinion 
accordingly. Then he goes into court and finds, to his astonishment, 
that the case may be treated either for or against his client in the 
manner I have described; the result being that it is impossible to 
predicate with any degree of satisfaction or of certainty beforehand 
what will be the issue of the case.” 

Now it is a common thing for a patent agent to be consulted as to 
the validity of a patent in point of novelty or sufficiency of specfii- 
cation or as to a question of infringement, and it would often be of 
great assistance to him in giving such advice as would be likely to 
prevent litigation if he were in a position to draw the attention of 
his client to the settled state of the law on the point in question. 

50, Chancery-lane, London, W.C. ILLIAM SPENCE, 

9th Dec. 1863. Assoc. Inst. C.E- 


QUARTERLY WRITERS ON ENGINEERING. 
(From the Builder.) 


Or all the departments of knowledge supposed in this age to be 
accessible to that mysterious being, the general reader, engineering 
science visibly plays the most prominent part. The daily realisa- 
tions of Arabian Night dreams by engineering means, and the 
intimate interweaving of mechanical science with almost all the 
phases of modern life, naturally create a curiosity in the popular 
mind as to the causes of these remarkable effects. There is thus a 
demand for capable popular writing on these subjects,—a demand 
which appears to exceed the supply. The most audaciously insuffi- 
cient trash is the result. Just as each ignorant pretender, lacking 
everything but impudence, now-a-days dubs himself a “C.E.;” 
just as every boy, so unlucky as to scrawl a sketch with the mistiest 
resemblance to a steam-engine, is at once styled “a mechanical 
genius” by his fond mamma ; so does every smatterer, scarcely able 
to distinguish a pump-bolt from a cow’s tail, think himself capable 
of writing on enginering matters :— 

“ As he that makes his mark is understood 
To write his name, and ‘tis in law as good ; 
So he that cannot write one word of sense, 
Believes he has as legal a pretence 
To scribble what he does not understand, 
As idiots have a title to their land.” 








It is impossible to take up any of the morning papets without 
noticing some of the engineering forms of this disease; but the 
exigencies of daily publications are some excuse: when, however, 
we see the “ Quarterly Review” stoop to blunders, it seems necessary 
that some notice should be taken of it. 

Under the title of “ Progress of Engineering,” the present num- 
ber of the “ Quarterly,” as we have already mentioned, has favoured 
the public with a supposed “ bird's-eye” view of ancient and modern 
engineering. The paper claims to be acompound boiled down from 
all the “ Proceedings of the Institute of Civil Engineers ;” supple- 
mented by Mr. Smiles’ “Lives of the Engineers,” and by the latespeech 
of Sir William Armstrong at Newcastle. The editor of the “ Review” 
has placed it at the post of honour, the beginning of the number. 

The belief of some editors of popular periodicals that experts cannot 
take a bird's-eye view of their several professions, may be well 
founded; and it may be true that the productions of amateurs are 
often more readable than those of experts ; just 

“ As little sparkles shine more bright, 
Than glowing coals that give them light.” 
The “ Review,” however, hasa quarter of a year’s time to compile its 
lucubrations. 

One of the most astonishing bits of information vouchsafed to us 
by the “ Quarterly Review ” is the following :—* When we first made 
railroads we allowed a quarter of an inch free space between each 
bar, and took every precaution for freedom of expansion and con- 
traction, till one man, bolder than the rest, proposed to butt 
them one against the other, and join them with fish-plates. 
This has now been done, so that the rail from London to 
Aberdeen is one continuous unbroken bar; it neither expands nor 
contracts, but submits.” We should be sorry to see the reviewer 
travel on a pair of “ continuous unbroken bars.” If he insisted on 
the trip, we should recommend him to previously make his will. 
For the “ continuous unbroken bar” in January would be a wrig- 
gling serpentine bar in June, diversified in some places by a series 
of picturesque long-bows of iron. Some occult and mysterious 
force is here supposed to belong to “fish-plates,” by which they 
acquire the power of temporarily suspending the law of nature of 
the expansion and contraction of metals by heat, in the same way 
as itis in human power (p. 310) “to eliminate friction and other 
resistances which are not inherent” (to bodies). We find (p. 294) 
that “air is, perhaps, too elastic to be ever practically used as an 
accumulator.” The “perhaps” in this sentence would make the 
assertion excusable if the reviewer had never,—which we can 
scarcely think,—seen a common air-gun. We are further informed 
that Cornish boilers are so economical, principally because “ the fire- 
bar area is so great ;” that some steam engines make 1,000 strokes 
in a minute; that locomotives consume “coals with reckless waste- 
fulness ;” and that the “ vital heat” of a locomotive is launched 
iuto the air with the waste products of combustion.” Such statements 
are below criticism. When the reviewer writes that“ it is no byper- 
bole to say that already, within the last hundred years, the engineers 
have doubled the mechanical power, and havethus doubled the produc- 
tive resources of mankind,” engineers would be very much flattered 
did they not remember thatengineering has done much more. A rolling 
mill employing 100 men, will turn out 10,000 ton . per annum. 
The manulacturing power of each man is thus 100 tons of iron per 
annum. A rolling mill is thus estimated by M. Michel Chevalier to 
have multiplied the manufacturing power of one man by thirty. One 
man can now spin 400 times more thread than in 1769, when Ark- 
wright took out his first patent. Compared with what one man 
could do atthe ancient wind-mill, a modern miller can grind about 
150 times as much corn. The new mechanical appliances now 
used in California for extracting gold have multiplied the produc- 
tive power of a single gold digger by 2.500. By means of modern 
machinery one woman can now make 100 times as much lace as by 
haud-work. An iron-plated ship, 1,400 horse power, nominal, has, 
in reality, the power of 42,000 horses of flesh and blood,—a number 
of horses probably never seen together, or, at least, only once or 
twice in the world’s history. 

The reviewer points to Sir William Armstrong as the first 
inventor of water power engines. Engines on this principle are 
described in that venerable work, “ Belidor’s Architecture Hydrau- 
lique ;” and it is stated therein that those engines were built in 
1731. The reviewer appears to be unaware that piston and cylinder 
engines driven by guupowder have been used with some success, 
alihough the plav failed to dethrone King Steam. We are quietly 
informed that “ that the invention of a practical (steam) engine is 
hardly more than eighty years old,” although Watt took his tamous 
condenser patent in 1769; and although Newcomen’s engine was in 
use for seventy years previously to that date. So far from New- 
comen's engine being quite “ unpractical,” there are actually some 
old specimens yet extant and at work, in out-of-the-way parts of the 
country where fuel is cheap, 

The canvas, as a whole, might form an interesting picture, 
although the separate figures were marred by incorrect drawing. 
But this picture is not merely badly arranged, but many important 
figures are entirely left out. We thus find no mention of the 
application of steam to the farm. Steam ploughing is now effecting 
the most important changes, not merely in the productive power of 
the farm labourer, but in the productive power of the farm itself. 
No mention is made of the Bessemer process of making steel, which 
is said by a good judge, M. Michel Chevalier, to be ‘*Pour la 
puissance du genre humain et pour son bien ét:e d'une autre portée que 
la découverte des mines d’or de la Californie et de U Australie.” We 
see 10 mention of the late application of engineering—the sluice 
system—to the working of Californian gold; no mention of the 
pueumazic despatch, although the plan will be, very likely, applied 
to underground railways; no mention of the application of engineer- 
ing to warfare in the shape of the Whitworth, Armstrong, and 
other rifled guns; of the new rifles; and of the use and influences 
of railroads on warfare. 

What are the philosophical reflections of the reviewer on 
the extraordinary steps in material progress that he could 
not fail to notice? He begins his paper with a definition 
of man “as a road-making animal;” a definition which, he 
carefully informs us, “has not yet found its way into the 
books.” He might just as well define man as a “ shoe-makin 
animal,”—in fact, the latter would appear to be the best “ definition. , 
Is it not well known, by the bye, that the only roads in America 
before its colonisation by the white man, were the tracks formed by 
the buffalo herds on their way to the “salt licks?” His paper is 
a but a piece of patch-work, formed out of his common-place 

ok. 


And yet, what a splendid subject for a pen worthy of the theme! 
—to show that the principal steps in civilisation were effected by 
successive subjugations of mechanical power to labour; from the 
use of beasts of burden, to the employment of slaves by a dominant 
race; until, at last, slaves are completely, and animals partially, 
superseded by the powers of nature ;—to trace the influence of in- 
vention on modern civilisation; to point to gunpowder beating 
down the castle walls, and the costly armour of their lords; the 
printing-press destroying the monkish thraldom of the middle 
ages; the magnetic needle discovering a new world ; the immense 
extension in the powers of production and locomotion by means of 
the steam engine. 

Last year’s Exhibition, though so faultily arranged, might have 
been one immense study for a mind really desiring to trace the 
“ Progress of Engineering ;” but its teachings have been neglected 
in the article to which we have thought it necessary to point 
attention. 





Turin anp Savona Ratsway.—(From our Correspondent).—The 
works on this line are now in progress; they are divided iuto three 
sections irrespective of the two great tunnels of the Sella and the 
Belbo, which form two distinct divisions. The tunnel of the Sella, 
which is 7,206ft. in length, has been attached at the two ends, and 
by eight pits of an average of 233{t. ‘The Belbo tunnel, the most 
important work of the enterprise, is 14,013ft. in length, and has 
been attached at the two heads by nine pits of an average depth of 
146ft. 
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Tus invention, by John Grantham, of 31, Nicholas-lane, E.C., 
refers to machines with turntables or mould frames, upon whieh are 
affixed a certain number of moulds, and around which three 
——— are carried on nearly simultaneously, namely, firstly, 
filling the mould with the small coal or other material ; secondly, 
subjecting the material to the action of a hydraulic press for 
the purpose of solidifying or compressing it ; and, thirdly, subjecting 
it to the action of another press for the purpose of discharging the 
block of fuel from the mould. The moulds are presented seriatim to these 
operations, and hitherto the turntable has been moved by means of 
manual labour, which it is now proposed to effect by the use of 
hydraulic machinery. For this purpose a pulley, grooved or plain, 
is set concentric or otherwise with the turntable, and this is fitted 
with levers, ratchets, and catches, so that if the pulley be turned in 
one direction the turntable will move with it, but if reversed, the 
turntable will remain stationary. Upon this pulley is placed a chain 
or belt, and exch end of the chain is attached to a separate hydraulic 
ram ; these rams are of unequal size, the smaller one is always under 
the influence of the water pressure, and the larger one is sufficiently 
powerful that when in operation it willdraw the chain and so move 
the pulley and turntable, and at the same time draw out the smaller 
ram even against the water pressure; when the valve is shut off 
from the larger ram the smaller ram exerts its force and reverses the 
pulley ready for the next operation, 

Upon the edge or periphery of the turntable frame is a flange, 
in which are three or more indentations, according to the nnmber 
of operations for each revolution, and a lever is bent so 
that one end fits into the indentation, and a weight or spring is 
arranged at the other end to force it against the indent. ‘The 
valve of the larger ram referred to is set in action by an ordi- 
nary lever, which is connected to the bent lever by means of rods 
or other suitable contrivance, so that, when the valve lever is raised, 
it will draw out the bent lever from the inden‘, and also “set- 
on” the valve, by which the turntable is moved the distance 
required to the next indent, into which the lever falls. atthe same 
time closing the valve, and holding firmly the turntable, while 
ne pressing, and delivering of the moulds is being proceeded 
with. 

Fig, 1 is a plan, and Figs. 2, 8, and 4 are sectional elevations 
of the different parts. The circular frame in Fig. 1 is the turn- 
table. A, B,C, are the mould-boxes fixed in the turntable; over 
the box B is a hydraulic press, to force downwards and compress 
the small coal or other material, and under tne box C is a hy- 
draulic press, to force upwards and liberate the compressed block ; 
D is the pulley before mentioned set within the turntable, and E is 
a lever connected with the said pulley; F is a tongue or catch ; 
G, G!, G", are ratchet points : H, H!', is a chain, one end cf which is 
attached to the hydraulic ram I, and the other endto the smaller ram J; 
K and L are the supply pipes to these rams, as may be more clearly 
seen by reference to Fig. 2, which is an elevation facing the line, 
a', a', in Fig. 1, the pipe K being always in free communication with 
the accumulator or forcespump, and a branch from this pipe at M is 
carried to the stop valves N, O, from which the water is communi- 
cated toand fromthe ram 1; M'is the waste water pipe; P isahandlever 
to work the valves, of which Fig. 3 is a side elevation. At Q is the 
fulerum and cams or lever arms for raising the valves. At the 
point R of ihe lever is attached the rod S, which is connected with 
the bent lever T’, of which U is the fulcrum; Fig. 1, V, V, V, are 
indents upon the periphery of the turntable. ‘i'he bent end of the 
Jever T fits into the indents, and a force is applied in the direction of 
the arrow W to keep it in that position by means of the chain or 
rope, shown by the dotted line X, which runs over a guide pulley, 
and to which a weight is attached suspended in the well Y. Fig. 4 
is a section, on the line c!, $!, Fig. 1, of the ram I, and of a portion 
uf the turntable at Z, also of the chain H, and the pulley D. 

he operations are as follows :—The small coal or other material 
is tilled in the mould at A ; the turntable is then moved so asto carry 
with it the mould from A to the position of B. To effect this move- 
ment the attendant moves the hand lever P, so as to pull the rod S 
and the chain X, with its weight, in the well Y, and at the same 
time draw out the bent end of the lever T from the indent V, 
tlso at the same time closing the escape valve O, and opening 
u.v valve N; the ram I draws the chain H, H', by which the 








MANUFACTURING COMPRESSED FUEL. 




















pulley D and lever and catch E, F, impinge upon the ratchet | for instance, that a contractor sent in 50,000 bricks, and that the 
point G, and thus move the turntable the required distance, at the | engineer having special charge of the works did not consider them 


same time drawing out the ram J from its cylinder. 


operation (the lever P being let go) the bent end of the lever T rides| dispute would then arise. In t 
ov the edge or periphery of the turntable, being forced thereto by the | was to be « question for arbitration ? 


weight on the chain X, until the next indent V is presented, and 
the bent end immediately falls in, arresting the further movement 
of the turntable, and at the same time the rod S is drawn onwards, 


moving the lever P to the position shown in Fig. 3, and thus closing | general arbitration clause. 


During this| of a proper quality. The contractor might say that they were. A 


In that case would the board say that 
There would be thousands of 
such disputes, and unless the engineer had some control over the 
contractors, he could not see his way to the completion of the works. 
He cautioned the board, therefore, against the introduction of any 
If there was to be a special clause like 


ihe pressure valve N and opening the escape valve O. The lever! that introduced in the contract for the Royal Exchange, he thought 


aud catch E, F, Fig. 1, have been moved from G to G', and the 
water pressure on the ram J now exerts its force by drawing the 


| 


there would be no objection to it, and if the board should refer the 
subject to a committee they ought to meet as soon as possible, so 


chain H, H', thus drawing out tke ram I, and bringing the pulley | that no time might be lost in informing persons upon what grounds 
D, and the lever and catch E, F, back to the position shown in the|they might send in their tenders. Mr. D’Iffanger opposed any 
drawing Fig. 1, and thus the mould at C is brought to the position | reference to a committee, as no difficulty whatever had been expe- 


of A, to be filled in its turn, whilst the material which was at A is 
being pressed under B; the operation is repeated until the pressed 
material at B is moved to C, and the block forced from the mould ; 
and thus the operation of filling, pressing, and discharging are 
carried on simultaneously. 





Tue Lrverroot Potyrecunic Sociery.— The fourth meeting of 
the session of this society was held on Monday evening. Mr. T 
R. Arnott, the president of the society, occupied the chair. There 
was a good attendance of members. The minutes of the last meet- 
ing having been read, and Captain William Betts and Mr. Charles 
Langton proposed as members, Mr. J. T. Towson delivered an ad- 
dress on “ The deviations of compasses in iron ships.” Mr. Towson, 
in the course of his lecture, recommended shipbuilders to place 
vertical irons, such as funnels, as far away from the bridge compass 
as possible, so as not to affect it. He advised captains not to depend 
on compensation or tables of error, but to check the compass at every 
opportunity by observations of the heavenly bodies. A short dis- 
cussion ensued, or rather a number of questions were put to the 
lecturer, and after he had replied to a vote of thanks was passed to 
him for his excellent lecture. A paper was to have been read by 
Captain Paton on “ The repairs of the Great Eastern at New York,” 
but from some cause that gentleman was not present. The secretary 
announced that the committee of delegates to the Gallery of Inven- 
tions and Science would present theic annual report on Tuesday, 
December 15, at seven o'clock, at the lecture-room of the Free Public 
Library. ‘The President then delivered his annual address, review- 
ing briefly the questions under consideration at the various meetings 
throughout the year, and observing that as mechanical appliances of 
every kind took the lead in this age, when the manufacturing and 
commercial progress of our country is so rapid, such meetings as 
these were very useful, inasmuch as they promoted earnest practical 
study, but they were also beveficial iu that they were a relief from 
the beaten track of every-day business life. Having spoken of the 
various improvements and projected improvements, including the 
transatlantic cable, the Suez and Panama Canals, and a tunnel under 
the Alps, he asked, “If a tunnel under the Alps, why not one 
through the sandstone under the Mersey?” In conclusion he thanked 
the members for their kind co-operation during the two years he had 
occupied the president’s chair, and expressed pleasure to find that 
the society was not only increasing in the number of its members, and 
in the interest of its proceedings, but was also in a very satisfactory 
position in regard to its finances. In regard to the suggestion of the 
chairman of the practicability of a tunnel under the Mersey. Mr. Scott 
said that a friend of his had a paper in the course of preparation on 
the subject, which he intended to read at an early meeting of the 
society. 
ings. 

MetropouitaN Boarn or Works.—At a special meeting of the 
Metropolitan Board of Works held last week, Mr. Miller, M.P., 
moved the insertion of an arbitration clause in the specification for 
the works for the northern embankment of the Thames between 
Waterloo-bridge and the eastern end of the Inner Temple. 
Samuda seconded the motion. The chairman hoped the board 





rienced, and he was not inclined to alter a system that had worked 
so well. He did not know, indeed, why it should be inserted at all, 
unless it was to please certain persons who wished to have it all 
their own way. The board had constructed the northern and 
southern main drainage works, besides the outfall works, and they 
had never heard any complaint whatever, and they had been carried 
on without any arbitration clause whatever. If they were to intro- 
duce this arbitration clause it would cast doubt on their own 


T. |engineer, who had worked so well up to the present time; and as to 


the specifications, there could be no difficulty in getting plenty of 
contractors to come forward. Mr. Samuda supported the motion, 
contending that in all large contracts there was an arbitration 
clause, and that if there was not a clause of this description con- 
tractors would take some other way of helping themselves. Con- 
tractors were in the habit of putting down from £20,000 to £30,000 
to cover any loss to which they might be subject, and the conse- 
quence was that the board had to pay many thousands of pounds 
more than they ought for the work that was done. Mr. Newton 
urged that if the insertion of this arbitration clause would save a 
contractor £30,000, it would be the same as putting that amount 
into his pocket, and any one obtaining a contract under it would 
obtain an undue advantage. Mr. Freeman did not believe there 
could be any influence on contractors, as described by Mr. Samuda, 
in large sums being added to the tenders to guard them against 
loss, inasmuch as the estimates of their own engineer, Mr. 
Bazalgette, had always been greater than the amount of the tenders 
for their very large works. Mr. Carpmael, Mr. Phillips, and Mr. 
Dermer spoke against, aud Mr. Saunders, Mr. Roche, Mr. Savage, 
and Mr. Nicholay in favour of the clause. ‘The chairman then put 
the motion, and there appeared—For it, 10; against it, 19; and it 
was accordingly negatived. The board then adjourned. 


Tue Zoutverein.—Some official documents enable us to arrive at 
a complete appreciation, so far as the year 1861 is concerned, of the 
mineral and metallurgical production of the Zollverein. Details 
with respect to the corresponding industries of Prussia have already 
been given ; and this state holds the first place in this confederation, 
its mineral production attaining 71 per cent. of the same total. The 
States which compose the Zollverein are Prussia, Avhalt, Lippe, 
Waldeck, Luxembourg, Bavaria, Saxony, Hanover, Wurtemberg, 
Baden, Electoral Hesse, the Grand Duchy of Hesse, the States of 
Thuringia, (Weimar, Coburg, Meiningen, Altenburg, Schwarzburg, 
and Reuss), Brunswick, Oldenburg, and Nassau. We select a few of 
the most striking totals illustrating the confederation’s production in 
1861 :—Coal, 14,133,048 tons, of the value of £4,039,070; lignite, 
4,622,312 tons, of the value of £665,245; combustible mineral of 
every other kind, 2,542,530 tons, of the value of £1,641,128 ; pig 


A vote of thanks to the president concluded the proceed- | iron, 531,786 tons, of the value of £2,2/0,028 ; steel pig, 1u,6r5 tons, 


of the value of £46,988; casting pig, first fusion, 49,122 tons, of the 


| value of £477,973 ,iron, 354,745 tons, of the value of £3,710,294, and 


| 


Mr. | 


would not agree to the introduction of a general arbitration clause, | 


or they would never get through their works, and every obstruction 


would be attended with an enormous expense. He would suppose, | 


steel, 34,258 tons, of the value of £823,817. The number of work- 
men employed in the mines of the confederation was 167,538 ; in its 
ironworks, 77,453; and in its saltworks, 5,994; making a total of 
250,985, representing, with women and children, a population of 
about 750,000 souls in round tigures.— Colliery Guardian. 

Tue Great Suir.—An advertisement in a Manchester paper 
states, that a prospectus of a new company will be shortly issued. 
Shareholders in the old account will be allowed 2s. 6d. per share. 
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TO CORRESPONDENTS. 


NotTicze.—A SprciaL EpItIon of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*x" Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

A. B.—Brass tubes, solid-drawm, are in general use for marine boilers. 

G. W. H.—We never recommend particular makers to purchasers of 
machinery. 

C. (Bristol).— We shall be happy to receive a sketch and description of your 
apparatus. 

P. B.— You might possibly find, in the Patent Office, specifications of envelope- 
making machinery. 

J. 8.—The total digference of level between the surfaces of the water in the two 
legs of a bent tube represents, of course, the water pressure. 

A WipowER.— We are, unhappily, unable to pronounce upon the advantages of 
the school to which your friend proposes to send his little girl. 

G. F. :\Jun)— We think you would sind it necessary to proceed to Rio de Janeiro, 
in order to obtain a concession from the Brazilian Government, 

J. Mavo.— We shall be delighted to see your machine as soon as you have got 
it at work, and actually accomplished the wonderful results which you pro- 

mise for it. 

A SUBSCRIBER (near Manchester).— We do not think that dynamometers can 
be procured ready-made. Alnst any of the Manchester engineers would be 
ener to jit you tp a simple contrivance for testing the resistance of your 
niachines. 

E. A. C.—Have you @etually made and used such a pen-holder? Your sketch 
is much too indistiwet to enable us to understand it. How do you aimit air 
to the surface of the ink in the holder? If yor donot do this the ink will 
not flow out. 

B. 'T. B,—Hven had your boiler been heated red hot the rivets, drilled out, 
would not have been bent as shown by your sketch. The plates, we have no 
doubt, did not come together properly, and have been “ drifted” together. 
Do not allow the rivets to yo out of your possession. 

F. 8. (+ ynn).—Chimneys are built mostly upon one and the same “ principle.” 
The hivher your chimney, and the thicker its walls (which must be perjectly 
teght) the better will be the draught. Thickness of wall, or, which is still 
better, an annular air space around the flue, prevents the ascending heated 
column of air from being prematurely chilled. 





WATER BALANCES. 
(To the Editor of The Engineer.) 
_Sir,—Can you, or any of the readers of your very useful publication 
give me any information on the subject of water balances, used in some of 
the deep mines to counterbalance the dead weight of the pump rods ? 


5th Dec., 1863. AN OLD SUBSCRIBER. 
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ORDNANCE, 


In all cases of judicial inquiry it is supposed that the 
final decision rests ;upon the balance of evidence, instead 
of upon the evidence of one side only. Whoever goes 
through the great blue book embracing the last report of 
the Ordnance Select Committee, cannot fail to perceive 
how much the balance of evidence is against the Armstrong 
gun. Yet the Zimes, after a lengthy examination of this 
report, and the evidence accompanying it, concludes that it 
proves all Armstrong guns up to 40-pounders to be “ in all 
“respects satisfactory,” and that the 110-pounders are in 
general favour, in the navy, for chase guns. Now the 
Committee’s own observations prove that the Armstrongs 
rating below 40-pounders exhibited, in many cases, so many 
and such grave defects as to make it impossible that they 
could have been “ satisfactory” in the general sense of the 
term. As to naval men, it is curious how few were ex- 
amined. The Duke of Somerset was by no means very 
decided in his impressions, but he thought the 110-pounders 
were not satisfactory. Captains Cochrane and Hewlett 
were willing to admit a few of them, as chase guns only, 
into ships of war, but Admiral Dacresand Captains Seymour, 
Ewart, Wainwright, Jerningham, Scott, and Coles, were 
either very shy of the 110-pounders, or objected to them alto- 
gether. It is to be remarked how few among the largenumber 
of naval captains who have notoriously formed an unfavour- 
able opinion of the Armstrongs, were called to give evidence, 
but even the balance of that actually given was decidedly 
against the Armstrongs. Those who spoke in favour of the 
gun did so only in respect of its superior range and accuracy 
in calm weather, although when a vessel is rolling a little, 
the Armstrong shot, Captain Wainwright says, are absolutely 
thrown away. It is unfair, because naval men, (and Cap- 
tains Cochrane and Hewlett are by no means the only 
ones) are disposed to prefer a good gun which can be 
depended upon for accurate long range firing, to say that their 
preference, or even their sworn testimony, is directly in 
favour of the Armstrongs. No one can deny that this gun 
can fire further,and nearer the mark, than any smooth 
bore, both being fired from a fixed platform, but this 
superiority of the Armstong gun is also possessed by 
Blakely’s, Whitworth’s, Britten’s, Jaffrey’s, Thomas’ 
Clay’s, Krupp’s, Cavalli’s, Wahrendorf’s, and other guns, 
and the question is not, whether one particular gun 
has the advantage in range and accuracy, over 
the old smooth bores, but which, of the many guns 
which indisputably possess this advantage, is the best. 
True, the select committee had not the evidence before them 
to decide fully upon this point, but there is evidence, 
accessible to all well informed men, although it may not 
have been formally given in a committee room, which 
points clearly to guns of equal range and accuracy, 
and of far greater simplicity of construction and working, 


than the Armstrongs. It is abundantly proved by practice | again by the length of the weir in feet or decimals of ‘a 





that muzzle-loading guns, with but a few shallow rifled | foot. The final product will*express the overflow in cubic 
grooves, and firing elongated shot fitting closely to the bore | feet per minute. Thus, with a depth of overflow of 18in. 
and taking the grooves by means of an expanding copper | upon a weir 3ft. 3in. long, we should have 1-5ft. x 4/ 1°dft. 
saucer, or by zinc or wooden studs, have for a given charge | <x 193 x 3-25ft. = 1,1524 cubic feet of water per minute. 
of powder, a range and accuracy not surpassed by any | This is the quantity, we will say, with which we have to 
Armstrong or Whitworth gun ever made ; and it is evident | deal. Suppose the difference of level between the head and the 
that, with equal strength, the former guns are every way | tail water is 9ft. 6in. In applying a turbine the water 
superior to the latter in cheapness and certainty of con- | will not flow away at exactly the level of the tail water, 
struction and working. but at a height afew inches above it. Call the available fall 
The whole question of good guns is embraced in the | 9ft. The absolute theoretical power of the stream will be 
question, “How to make a strong gun?” ‘To make the | the product of the overflow, in cubic feet per minute, multi- 
strongest gun we must employ the strongest metal. That) plied by the fall in feet, and divided by 528. Reckoning 
metal is steel, not the highly tempered brittle kind em- | upon 70 per cent. efficiency in a turbine, the proper divisor 
ployed for cutlery, but a mild description, generally known | will be about 700 instead of 528. Thus, 
as homogeneous metal, or, at any rate a steel which may be 1152°5 cub. ft. x 9ft. fall > 
welded, and which shall turn into long, tough curls under 700 = 148 
the cutting tool. Such a metal has four times the tensile | horse-power, representing the practical, useful effect to be 
strength of cast iron, and at least one half more than that | derived from the stream. 
of wrought iron. It has also, which is of great im-| Now what will be the size and proportions of the tur- 
portance, an immense resistance to compression—equal | bine to work 1,1 524 cubic feet of water upon a ft fall ? 
nearly to that of cast iron, and more than twice, if not | The theoretical velocity of a falling body at the end of 9ft. 
three times that of wrought iron. Steel, at the same time | f its fall j pea I bi 
can be cast with almost the facility of cast iron, into any | ° its fall is v9 x Sft. = 24ft. per second, = tarcine, 
form required. Now wrought iron is notoriously an un- | however, doing good work, the rate at which the water 
certain material when forged in large masses. ‘The “coil | flows through the narrowest space between two adjacent 
system” merely permits of securing the whole strength of | buckets is about 56 percent. that of the velocity er 
wrought iron in the direction of the diameter of the | due to the fall; or, injthe present case, 13-44ft. per second. 
gun; but it cannot in any way increase that strength, and | It will be understood that this diminished velocity implies 
the coil system can only be adopted at the risk of end | no loss of effect in itself, all that is lost in velocity 
failure. Toagh steel, when cast, is equally strong in all being made up by pressure, exactly as if the tur- 
directions, and at least one-half stronger than wrought iron | bine were supposed to be a pressure engine, working 














in any direction. ‘This fact is founded in nature, and it | slowly undera lofty column of water. The aggregate area 
of the narrowest parts of the buckets must be such, there- 
fore, as to permit the passage of 1,152 cubic fect of water 
per minute, at a velocity of 13°44ft. per second, The 
necessary area will be found to be 1°43 square feet, or 206 
square inches, 

It will be necessary, next, to fix upon the diameter of the 
wheel. ‘This may accord with the speed at which the 
shafting and machinery is to be driven. If we take the 
| velocity of the inner circumference of the wheel as equal 
| to that of the water passing the narrowest part of the 

buckets, we shall have 806°4ft. per minute. If the wheel is 

to make 60 revolutions per minute, its internal diameter 

will, therefore, be 4ft. 3}in. ; if at 100 revolutions, 2ft. 7in.; 
| and so on, the least area of discharge between the buckets 

being, of course, 206 square inches in either case, as already 
| ascertained. With the larger wheel we should employ 41 
buckets, with an opening of l{in. by din. at the narrowest 
place between two adjacent buckets. With the smaller 
wheel we should employ, say, 34 buckets, each gin. open at 
the narrowest part, and 8in. high. The diameter of a 
turbine is regulated much by convenience, and in no case 
does it bear any absolute or necessary relation to a particular 
fall or a particular quantity of water. 

Our remarks will apply more especially to outward flow 
wheels, but those of parallel flow can be set out, in their 
general dimensions, in muchthe same manner, It would be 
impossible, here, to give all the rules and diagrams for 
setting out the forms of the guides and buckets, and 
although there is, in these, great chance to go astray, it 
must be borne in mind that guide curves and bucket curves 
are not always sect out precisely in accordance with inflexi- 
ble rules, even by the best makers. A good deal is and 
always will be left to experience and judgment. 

One of the most important conditions to the successful 
| working of turbines is that the water be kept absolutely, 
| clear of obstructions aud floating objects of every kind. It 
|is worse than useless to put down a turbine in a foul 
| stream without first thoroughly straining it of all solid 

impurities on its way to the buckets. 
Oue of the most perplexing circumstances which have to 
be provided for in putting down turbines is often the 
variable flow of the stream. For every turbine there is 
an exact and proper flow which gives out the best efficiency, 
| due to the water, of which the wheel is capable. If this 
| flow be increased or diminished there is a loss of useful 
| effect. In the first case a part of the water runs off to 
| waste and in the second, the relative efficiency of the 
diminished discharges is more or less reduced. ‘The proper 
course is to have two wheels, the one capable, say, of work- 
ing up three-eighths, and the other five-eighths of the full 
stream. ‘Thus, by running either or both wheels, the full 
effect due to three different stages of water may be 
obtained. With the foundations, flume, gearing, &c., of 
one wheel already in, the proportionate cost of a second 
wheel is not great. 

The cheapest and simplest turbine is the parallel- 
flow variety. Its efficiency is scarcely less than that of 
any outward flow wheel, and greater than that of any 
|having an inward flow. It admits, more readily and 
cheaply than any other, of discharging the water down an 
air tight pipe, wherewith the wheel may be placed above 
the bottom of the fall,—in case of high falls as much as 
25ft. above the bottom. ‘This saves shafting and renders 
the wheel much more accessible for examination and 
repair. With a large lignum-vitw footstep, there is 
| seldom any difficulty in respect of the wear; at any rate 
there need be none when a part of the weight is taken off 
by collar bearings above. 

In many cases a useful power could be obtained from the 
| condensing water of steam engines on its way into the 
| condensers. An atmospheric pressure of 123 1b. per square 
inch is equal to a column of upwards of 26ft., and an engine 
working up to 200 indicated horse-power requires about 
60 cubic feet of water per minute, the useful effect being, 
it is true, but 21-horse power. In the cases of pumping 
engines, however, where rotary motion is either not pro- 
duced, or, if produced, not communicated to other ma- 
chinery, turbines working in the condensing water are often 
very convenient. At the Stoke Newington pumping 
| station of the New River Company a turbine of considerable 
power is driven by the water pumped out from the con- 
densers. 

It is remarkable how extensively turbines for moderate 
powers are now coming into use. Many well known makers 


must hold good, whether wrought iron and steel, respec- 
tively, are employed in a gun, a chain, a bridge. or an axle. 
For the inner surfaces of guns, especially, wrought iron will 
not stand. ‘lhe whole history of wrought iron guns proves 
eee and the Armstrong guns are, at last, lined with 
steel. 

Now, with respect to modern gun makers and ordnance 
engineers, Captain Blakely was among the first to employ | 
steel for the inner surfaces or chase of his guns, and he and 
Mr. Mallet were the first to work out the problem of ringed 
structure with initial tension, and to apply this principle to 
the construction of ordnance. This very principle, some 
time afterwards adopted by Sir William Armstrong, gives 
to his guns nearly all the strength which they possess, and 
yet he has affected to attach little or no importance to the 
tightness with which the several tubes of his gun are 
shrunk one upon the other. Now it cannot, for one mo- 
ment, be pretended that a hooped gun would be stronger 
than one made out of the solid, provided the hoops did not 
grasp tightly around the inner tube, while it is equally 
certain that, were the hoops forced too tightly on, they 
would be overstrained, and the gun would be weakened. 
Captain Blakely has carefully investigated the question of 
the proper tightness of the outer hoops or tubes upon the 
inner tubes of built-up guns, and in this he has done great 
service to the science of gun construction. 

Captain Blakely, like a sensible man, patented his inven- 
tion, and shortly afterwards offered it to the Government 
ata nominal royalty. It was declined in toto. In 1861 he 
again pressed the matter upon the notice of Government, 
when, as appears by the documents lately published in the 
Ordnance Select Committee’s report, he was informed that 
the matter could be reconsidered only upon his filling up a 
form covering nine clauses with reference to his invention. 
One of these was the price at which he would assign his 
patent to the Government. A fraction of his patent was 
owned, we believe, by a gentleman in the Mauritius, and 
from this circumstance he was hardly in a position to set a 
price upon the patent. However, he named £500,000—a 
round sum, certainly—but one which may yet be considered 
very reasonable, and he at the same time offered the alter- 
native of a license, at a charge of Is. per cwt., equal to say, 
£4 for a large naval gun, and to say £25 for one of the very 
heaviest dimensions yet known. ‘This certainly was not 
unreasonable, yet the Zimes, which has distorted the whole 
spirit of the evidence upon the Armstrong gun, is now, 
characteristically, accusing Captain Blakely of having 


“demanded” half a million of money of the Government | 


before he would allow his invention to be used. 

The French, the American, the Russian, and the Spanish 
Governments have adopted cast iron or steel guns, hooped 
with wrought iron or steel, and it is not possible that our 
own Government will much longer do without them. 


* 


TURBINE WATER WHEELS, 


THOSE who are considering how best to turn to account 
a given stream of water, are naturally apt to direct their 
attention to the turbine. 
point, however, sad mistakes have been made in proportion- 
ing turbines to the water at command and the work to be 
done, and great loss and disappointment have resulted in 
consequence. Kven in a work which is commonly supposed 
to be authoritative upon the subject of turbines, it appears 
that rules are given which would allow for hardly more 
than one-half of the proper outflow of water through the 
wheel. We will give, daniian, the mode in which the 
power of a stream may be ascertained, and the mode | 
whereby a turbine may be proportioned to it. To measure 


the stream, its overflow, at the rate which may be depended | 


upon in average working, must be obtained as follows: set 
a straight weir or board, at right angles to the course of | 
the stream, and in such a position that the whole overflow 
shall take place fairly over the upper edge of the board, 
and between two end pieces at a definite distance apart. 
It is important, if possible, to have a postor pile in the stream 
at some distance, say 20ft. or more behind the weir, the top 
of this post being level with the edge of the weir. ‘The 
true head of water over the weir is to be measured as that 
above the head of this post. When the natural flow is 
going over the weir, the exact depth of the water npon the 
head of the post is to be carefully measured, and converted 
into feet, or decimals of a foot. ‘This is the true 
depth of overflow. Then multiply this depth by its own 
square root, this product again by 193, and this 


In many cases to which we could | 














344 


THE ENGINEER. 


Dec. 11, 1863. 








are giving their attention to this matter, and the result has 
been, not, perhaps, any decided improvement in the actual 
éfficienty of the wheels themselves, but a simplified con- 
struction and lessened cost of production. The cheapest of 
all, for a given efficiency, is, we think, the parallel flow 
wheel, and we have no doubt that, when this class of 
motor is better understood, it will be turned out 
at a cost of which few employers of power have now any 
conception. ‘Ihere are many situations where advantage 
could be taken of the tides to drive large turbines. With- 
out any great expenditure in banks, it is easy in many 
places to maintain a practically permanent difference of 
ével of from 6ft. to 12ft. in water locks at the sea side. 
The steam engine costs far more than the turbine, to say 
nothing of fuel, attendance, repairs, and liability to ac- 
cident. 





THE NEW EXPLANATION OF BOILER 
EXPLOSIONS.* 
(From the Civil Engineers’ end Architects’ Journal.) 

A ruck cloud of steam and dust usually succeeds one of those 
awful! catastrophes called boiler explosions. An equally dense 
mental cloud has long hung over the explanation of these disasters. 
This intellectual mist appears to have been only lately dispersed. In 
@ small pamphlet published nearly four years ago by Mr. Zerah 
Colburn, we find what appears to be the first rationzl explanation of 


the originating causes and ultimate phenomena of boiler explosions. 
The pamphlet is in sub-tance an elaboration of certain articles by 
Mr. Colburn in our excellent contemporary THe ENGINeeR, extend- 
ing from the 16th of September, 18/9, to the 4th of November 
following. The author successfully explodes, one after the other, 
the erroneous hypotheses formerly current. Not the least erroneous 
of these explanations are those accounting for explosions by means 
of —electricity—decomposed steam—simple over pressure —spheroi- 
dal ebullition —and sivvilar causes. ‘The explanations were quietly 
received, not merely by the unthinking majurity, but even by men 
who ought to have known better. [ven at present the rational ex- 
planation has not yet made its way into general acceptance. We 
thus find Professor Tyndall, in his late remarkable work, ‘ Heat 
considered as a Mode of Motion,"¢ suggesting in one place the sphe- 
rodia! ebullition of water, at another page the explosive ebullition of 
water when it is deprived of air, He says, “It is very remark- 
able that a great number of locomotives have exploded on 
quitting the shed where they had remained for a time quiescent 
The number of explosions which have occurred just as the en- 
gineer turned on the steam is quite surprising. Now, supposing 
that a locomotive had been boiling suffivieutly long to expel the 
air contained in the water, that hquid would possess, in a greater 
or less degree, the high cohesive quality to which | have drawn 
your attention. It is, at least, conceivable that, while resting pre- 
vious to starting on its journey, ap excess of heat might be thus 
stored up in the boiler; and, if stored up, the certain result would 
be that the engineer, on turning on the steam, would, by a mecha- 
nical act, produce the rupture of the cohesion, and steam of 
explosive force would instantly be generated.” It is needless 
to say that, in the first place, such an explanation doves not 
account for the many explosions when the engine is not starting ; 
hor does the learned Professor remember that although the engine 
is stationary while in the shed, this is not often the case with its 
donkey-pump or Injector. It is indeed difficult to conceive how the 
water in a boiler, under any circumstances, could be deprived of air. 
Irrational explanations were not merely current amougst eminent 
savans—who, however well up in the theory, are generally unac- 
quainted with the practical working conditions of steam engines— 
but also amongst practical engineers of acknowledged ability. We 
thus find Messrs. Armstrong and Bourne, in an excellent little work 
on Boiler Engineeriug,t doing full homage to the impotent sphe- 
roidal ebullition theory of boiler explosions. Similar exp'anations 
were successively adopted by the chief engineer of the Manchester 
Association for the Prevention of Boiler Explosions ; as may be seen 
= the printed reports of the Association, issued previously to 


Mr. Colburn’s explanation advances in four distinct steps or 
stages—practically instantaneous in their operation. 1. “The 
rupture—under hardly, if any, more than the ordinary working 
cone a defective portion of the boiler; a portion not much, 

at all, below the water-line.” The distinction between « rapture 
above and a rupture below the water-line is exceedingly important. 
On the rupture vccurring below the water-line, the water and 
steam are gradually driven out of the boiler, and no materials 
exist—the steam and water being in free space—for the develop- 
ment of any further action in the boiler. 2 “The escape of the 
free steam from the steam chamber, and the consequent removal 
of a considerable part of the pressure upon the water, before its 
contained heat can overcome its inertia, and permit the disen- 
gagement of additional steam.” We may easily imagiue a gigantic 
steel spring to be in a state of compression by a weight of, say 
several hundred tons; and some notion may be formed of the 

‘ects consequent on a sudden removal of the pressure from the 
surface of the heated water in an average sized boiler, by fancying 
the weight suddeuly removed from this supposed spring. 3. “The 
projection of steam, combined as it necessarily must be with the 
water, with great velocity, and through a greater or iess space upon 
the a sides of the shell of the boiler, which is thus forced com- 
pletely open and broken in pieces. 4. The subsequent disengage- 
ment of a large quantity of steam from the heated water now no 
longer confined within the boiler, and the consequent projection of 
the already separated part of the boiler to a greater or less distance.” 
The last two propositions are visibly true as to the effects of an 
explosion; but whether the ultimate phenomena of a_ boiler 
explosion be thus exactly explained, remains to be determined by 
experiment. 

r. Colburn quotes in his pamphlet a letter from Mr. D. K. 
Clark, in the Mechanics’ Magazine of Feb. 10th, 1860. In that 
letter the probably important part played by the percussive action 
of the particles of water “ impinging like small shot on tae sides 
of the boiler,”"—to use the words of Mr. D K. Clark himself, in 
the “ Encyclopedia ltritannica,”"—is first pointed out. his action 
of the steam on the water is thus an evident development of the 
phenomenon of priming, so generally observed in boilers impro- 
porly arranged with regard to a due circulation of the water. No 
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one can doubt the percussive action of both fluids and liquids when 
projected at a high velocity. Numerous instances of the pbeno- 
menon can be cited in common life, and the rationale can be 
calculated mathematically. The action of gunpowder on fluids 
and liquids has been long known; men have destroyed them- 
selves by using a pi-tol loaded with water instead of a ball, a 
water-tight wadding being, of course, placed on the powder. Any 
recognition after death was then avoided by the suicide, his head 
being literally shattered to atoms by the impinging particles of 
water, The bodies of the Indian mutineers blown from the gins 
were, in the same way, blasted to fragments by the percussive 
action of the air driven out by the powder in the cannon. At 
the same time, the exact part played by the fluid steam and the 
liquid water—either separately or both together—is yet only inde- 
finitely determined. The sudden release of the internal pressure 
from the metal tube has, probably, also a slight share in the 
ultimate crumpling of the exploded shell. The expzrimentum crucis 
would evidently be tv expiode a small builer by the agency of steam 
alone. 

It is the lot of most things in science to be called untrue as 
long as they are new; when once received as true, a discovery 
is branded as not uew. ‘The new explanation of boiler explosions 
has not escaped the general fate. 

Now, there is uo doubt that several of the steps from which Mr. 
Colburn has built up his staircase have been hewn out by the un- 
avoidable experience of others. It has thus been often noticed 
that the steam gauge showed the normal pressure, and that 
the safety valves were blowing off as usual, just before the 
doomed boiler exploded, It has also been noticed that some 
boilers only ruptured, their fluid and liquid contents being harm- 
lessly driven out. ‘The self-evident result of the sudden 
release of pressure from a volume of boiling water has often been 
pointed out. The question was raised by Mr. Josiah Parkes some 
twenty years ago, When speaking of some phenomena of the per- 
cussive action of steam, * whether the remarkable facts cited by 
him might not serve to assist in elucidating some of the very 
difficult avd apparently inexplicable phenumena connected with the 
explosion of steam boilers.” Mr. Colburn, however, appears to 
have been the first to weld the scattered links into a sound chain of 
reasoning; into a rational explanation of boiler e<plosious; into ap 
explanation now generally received by thinking engineers. 

The question as to the originality of Mr. Colburn’s theory has 
been lately discussed in the pages of our contemporary, the JWe- 
chunics’ Magazine. Mr. Colburu himself, and Mr. DK. Clark, the 
accomplished authors of ‘ Railway Machinery,’ have waged this 
paper duel. We may state that we have been at some trouble to 
get to the bottom of the disputed question of scientific priority ; and 
also, that if we have any bias for either of the coutending parties, 
it is rather for Mr. Clark. 

We understand Mr. Clark to make two distinct charges, re- 
pudiating Mr. Colburn’s claim to the explanation of boiler explos 
sions enunciated in the pamphlet to which we have alluded. Mr. 
Clark says that—1. Mr. Colburn is indebted to a Mr. Harshman for 
the substance of the first proposition we have quoted from Mr. Col- 
burn’s pamphlet. 2. Mr. Clark states that iu a private note he 
received from Mr. Colburn, the latter acknowledged that “ he got 
nearly all he knew touching the action of steam by momentum ” 
from Mr. Clark himself. It will be noticed that Mr. Clark does not 
impugn Mr. Colburn’s merit in connecting the several propositions, 
and this is, indeed, the principal merit of the theory. With respect 
to the first accusation of Mr. Clark, we may state we have carefully 
read Mr. Harshman’s book, and we do not discover any foundation 
therein for Mr. Clark’s assertion. 

The following is Mr. Harshman’s theory of steam boiler explo- 
sions, which we give, word for word, with all its flowers of rhetoric 
intact. :—* Then as steam boiler explosions are caused by the explo- 
sive combination of certain elements, upon polar principles (sic). 
From well-known laws of nature, we may be able to establish polar 
conditions between the watery elements within the steam boiler and 
the aer form elements without, so as to forma perfect safe- guard 
And in order to accomplish this, we must place a copper covering 
over iron steam boilers, extending down the sides and ends (!) as 
far as the fire wires, with a small air space between. This combi- 
nation of these specific metals with the air space does, upon the 
great principles of polarity, answer two important purposes. Copper 
is positive in this case, and iron is negative.” All that is required 
to prevent boiler explosions is to place a copper clothing over the 
boiler! Such is the deduction arrived at by Mr. Harshman at the 
termination of his experimental explosions. What does it matter to 
such a philosopher whether a boiler burst below or above the water 
line? ‘he copper casing, like charity, cloaks all sins of coustruc- 
tion; all the defects caused by hard usage, by age, by incrustation, 
by burning of the plates, by acidulous water, and by any other 
causes, to the boiler. At the same time, there is no doubt that 
Mr. Harshman’s experiments are valuable and suggestive, although 
a very different mind to his own is required to put them to 
advantage. 

he second charge against Mr. Colburn is, that he has entirely 
derived the percussive portion of the theory from Mr. Clark; not 
merely the portion acknowledged as due to Mr. Clark in Mr. Col- 
burn’s pamphlet, but the whole. Mr. Clark relies upon certain 
private letters for the substaatiation of his claim. Can a corre- 
spondence, of which but a sirgle sentence has been published, be 
accepted as evidence? Questions of scientific priority as to in- 
vention and discovery have often distracted the scientitic world, 
and the laws upon which such questions are to be settled have been 
laid down long ago. We will quote the generally-accepted doctrine 
of a man eminent in every way—a distinguished scientific dis- 
coverer, an eminent mathematician, a most eloquent speaker and 
elegant writer—the late secrétaire perpetuel of the Academy of 
Sciences, Frangvis Arago. He states that the only foundation for a 
scientific claim is priority of publication. A scientific dis- 
coverer who delays the publication of his discovery dves so 
at his own risk and trouble. He shows that the fear of spoil- 
ation through a premature publication is unfounded, as the 
scientific world always looks with just disdain upon the squatters 


on a private domain as yet incompletely explored, Arago then | 


determines what is evidence, and we cannot do better than quote 
bis own words :— 

“ J’appelle (publication) toute lecture academique, toute legon faite 
devant un nombreux auditoire, toute réproduction de la peusée par 
la presse. Les communications privées n'ont pas Uauthenticité necessaire. 
Les certificats d’amis sont sans valeur; l'amitié mauque souvent de 
lumiéres, et se laisse fasciner. Hu rappellant des principes dont 
Vhistorien des sciences ne saurait assez se péuctrer, je n'ai pas 


entendu, Dieu m’en garde! venir en aide & ces Ecouteurs aux portes | 


qui chaque jour contfient & la presse le secret dout ils sont parvenus 
a s'emparer la veille. Dérober uve pensée, est & mes yeux unecrime 


encore plus impardonable que de dérober de l'argent oude lor, Un | 


titre imprimé peut done éire soumis aux mémes vérifications qu'un 
billet de banque. II faut que les interessés aient le droit de s’inscrire 
en faux; il faut que les dires contradictoires soient débvattus avec 
une stricte justice, condition qui sauf de trés-rares exceptions, une 
parait devoir entyémer le rejet de toute réclamation posthume.” 

We could not have quoted a more capable expert, for Arago is 
one of the most eminent ecientilic biographers of France, aud he is 
himself the author of many great scientific discoveries. According 
to his doctrine, the letters from Mr. Colburn are out of court. Mr. 
Clarke's letter containing his projectile theory was published in the 
Mechanics’ Megazine of February, 1860. Mr. Colburn’s pamphlet 
was pubished in the following mouth. Mr. Colburn often‘cites Mr. 
Clark's name in his publication, and he has therein reprinted the 
letter. ‘To those wishing to kuow more of the theory aud of the 
controversy, we, would give the advice to read Mr. Coiburu’s pam- 
phlet,* aud Mr. Chak’s excellent article,t “ Steam Eagie,” in the 
“ Kneyclopedia Britaunica.” 





* Published March 14th, 1860.—Eb. E. 
t Published May 26th, 1860,—Ep. E. 


| Navat Encrneers.—The following appointments have been made 
| since our last: —Thomas Duncan, chief engineer, to the Conqueror; 
Samuel E. Derrick, W. W. Christie, and Harvey Beubow, engineers, 
| to the Euryalus, additional for disposal; Heury Kuight, engineer, to 
| the Cornwallis; F. W. Sutton, acting-engineer, to the Cornwallis 

tender; Charles J. Martin, acting-eugineer, to the Hawke tender ; 
| Alexander Stewart (a), Robert Glasspole, James Rogers, Alfred H. 
| Rogers, Thomas Haywood, Henry A. Palmer, Michael Harris, John 

Koberts (b), and Evan L. Williams, assistant-engineers, to the 
| Euryalus, additional for disposal; Philip Blanch, a Reid, and W. 
Vaudrey, assistant-engineers, to the Conqueror; Charles Hethering- 
ton, of the Marlborough ; J. R. Cooper, of the Cumberland; Thomas 
Wilson, of the Fisgard; Wi'liam Young, of the Rattler; David 
Landlands, of the Caradoc; John Roberts (b), of the Euryalus; 
David Miller, of the Majestic; Thomas Edgar, of the Phoebe; John 
King (a), of the Hydra; Alfred Smith, of the Psyche; and Edmund 
Hawke, of the Charybdis, promoted to eugineers ; William Sides, of 
the Curfew, promoted to acting-engineer. 

Loxpon, CuatHaM, ANv Dover RatLway.—This company have 
given notices of intended application to Parliament for power to 
separate the portion of the company’s Metropolitan Extensions line 
lying to the north of Earl-street, Blackfriars, from the portion on 
the southern side of Earl-street, now in’ course of construction, and 
to vest the northern portion in the company and the Great Northern 
Railway Company, or one of them, and to incorporate a new com- 
pany for the purpose of carrying out this arrangement. The London, 
Chitham, and Dover, and the Great Northern Railway Companies 
ure to contribute the requisite capital for the construction of that 
portion of the undertaking, and to appoint a joint board of directors 
tor the management and working of the undertakiug. Running 
powers over the Metropolitan Railway are to be sought for the Dover 
and Great Northern Railway Companies; and the Great Northern 
is to have running power over some of the Metropolitan Extension 
lines of the Dover Company. There is also a provision for the 
admission of the Great Western, the London and North-Western, 
the London and South-Western, the London and Brightou, the 
Metropolitan, aud the Midland Railway Companies, or any of them, 
to participate in the undertaking and the ownership thereof. The 
London, Chatuam, and Dover Company also intend to apply for 
powers to make twelve junction railways in connection with the 
Metropolitan Extension and other lines on the south side of the 
Thames, to Stewart’s-lane, Falcon-road Junction, Denmark-hill, 
Herne-bill, Deptford, Lewisham, and other places, and two junction 
lines with the Metropoliian Railway and Finsbury Extension live, 
near Snow-hiil and Smithtield-bars. It is also intended to ask for 
power to allocate and appropriate any of those additional lines to 
the Brighton, the Great Nortuern, the Great Western, the South- 
Western, or other railway companies, and to authorise them to 
subscribe funds for the purpose. 

Mining aNv Meratturcy In FrRance.—The Government of 
Napoleon IIL has sought incessantly to facilitat: the arrival of 
coal at the various centres of consumption at the cheapest possible 
rate, and more than oue new line of railway has been decreed in 
1363 with this object. In the North a concession of a line, intended 
to unite the Denain forges to the Busege and Somain Railway, has 
been granted to the proprietors of the forges. The Eastern of 
France Railway Company has received concessions of two lines 
intended to bring on tothe French territory by the most direct 
possible means the products of the impor ant collieries of Belgium. 
There has been conceded besides to the same company a line intended 
to join across a country rich in minerals, Bar-sur-Seine te Chatilion 
and the group of forges in the Cote-d’Ur. As regards the south- 
eastern district, a concession has been granted to the Paris, Lyons, 
and Mediterranean Railway Company of a line from Marseilles to Aix 
aud of another line from the right bank of the Rhone, with a branch 
to Aubeuas. These lines are intenied, the first to accommodate 
directly the important carboniferous basin of Aix, and the other to 
vivify the mines in the neighbourhood of Aubenas, at the same time 
increasing the outlets for the Alais collieries. In the centre and in 
the south the two basinsof Aubin and Graissessac, which were equally 
interested in the establishment of a line uniting directly Rodez to 
Montpellier via Miihau and Lodeve, have obtained in this respect 
every satisfaction. Finally, in the west of France, the two lines 
from Nap leon Vendee to Bressuire, which are now conceded, must 
exercise in an early future a favourable iufluence on the develop- 
ment of the working of the Vendean basin. It is important, also, 
when speaking of French metallurgical industry, to recal the fact 
that by the conventions concluded by the State with the Eastern, 
Western, Lyons-Mediterranean, Southern, and Orleans Kailway 
Companies in the course of the past summer, there has been created, 
principally with regard to coal and iron minerals, a fourth class of 
goods submitted to a tariff of four, tive, or eight centimes per ton per 
kilome:re, according to the distances traversed. Previously tie 
general taritl for coals wastixed at ten centimes per ton per kilometre, 
and in a great nuwber of cases the companies levied the whole of this 
tari. Although 1863 has not fully run its course, a tolerably close 
approximate estimate may be formed of the total production for the 
year of French coal mines and iron works. From data collect.d by 
the Government it appears probable that the extraction of French 
coal mines will attain in 1863 a total of 10,000,000 tons, in 1862 the 
corresponding production was only 9,400,000 tons, so that an increase 
of 600,000 tons is expected to ve established for the year. The 
value of the current year’s production is estimated at £4,712,000, so 
that the additional supply of 60),0UU tons is being brought on the 
market without the average price—within a fraction of 9s. 6d per 
tun, having sensibly varied. In 1553, the extraction of French 
coal mines amounted only to 5,937,985 tons, so that in ten years the 
indigenous coal production of France will have been increased by 
more than two-thirds. Treating the ironworks of France in the 
same manner as the coal mines, 1t is calculated that the quantity of 
charcoal-made pig will attain in 1863 a total of 28),0UU tons, of 
the value of £1,850,000; and the production of the blast furnaces 
working with mineral combustible alone or mixed will be at least 
90U,UUU tons, of the vaiue of £3,840,000, making a total of 1,180,000 
tons, of the collective value of £5,720,000. In 1862 the quantity 
fabricated was, 1,053,u00 tons of the value of £5,405,200, showing 
fur 1863 an additional production of 127,000 tons and an augmen- 
tation in the value of £314,800. As regards iron, the progress 
realised, without being so marked, has, nevertheless, a certain 
importance. In 1863 the fabrication appears likely to amount to 
76,800 tons of the value of £1,234,000 of iron made with charcoal ; 
to 22,700 tons of the value of £348,720 of iron made with mixed 
combustibles ; and to 66,0U0 tons, of the value of £606,400, of iron 
made with mineral combustible; making an aggregate of 705,500 
| tons, of the value of £7,092,720. In 1862, the total quantities fabri- 
cated were only 700,500 tons, of the vaiue of £8,062,240. There is 
| thus likely to be an increase of 5,UUU0 tons in the quantity of iron 
produced, while the vaiue promises tu show an augmentation of 
£369,520. On the whole, these various results are satisfactory. 
They indicate a constant progress in the fabrication of French iron 
| and a notable diminution in the sale price of pig ; they also demon- 
| strate the vitality of French industry, which has not ceased to 
develop itself, notwithstanding the numerous ditticulties against 
| which it has bad to struggle. During the first nine months of 1863 
there were instituted seven concessivns referring to mines of cual of 
a superticies of 3,530 acres, of which five are in the department of 
the Hautes-Alpes, and one in each of the departments of the Moselle 
and the Pas-de-Calais; three concessions of iron mines of an extent 
of 8,322 acres, of which one each are in the departments of the 

Doubs, the Meurthe, and the Haute-Vieune, a concession of pyrites 
of iron of an extent of 652 acres, in the department of the Gard; a 
coucession of miues of autimony, of a superticies of 1304 acres, in the 
depirtmeut of La Corse; a concession of mines of lead, silver, Ze, 
and copper, of au extent of 5,385 acres, in the department of Ariege; 
and two concessions of miues of bitumen, of a superticies of 426 acres, 
both situated in the department of the Pay-de-Dume; or altogether 
15 concessions, of a total area of lv,672 acres. A further list of 

| applications to the number of 120 were “under cousideration 

| September 30; of these, 31 referred to mines of combustible, and 84 
to metallic mines.—Colliery Guardian. 














Dec. 11, 1863. 


THE ENGINEER 


346 














THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

2288. CHARLES Henry CHADBURN and WILLIAM JouN TRISTRAM, Adlington- 
street, Liverpool, “‘ Improvements in the construction of ships and other 
vessels, and in the hinery for propelling them.”—Petition recorded 
17th September, 1863. 

2383. Joun Battery, Salford, Gzorez WituiaM Buakk, Manchester, and 
WittiaM Henry Baier, Salford, La hire, ** Iupr ts in baro- 

. meters, gas regulators, and other apparatuses for regulating and indi- 
cating the flow and pressure of liquids and fluids.”—Petition recorded 
28th September, 1863. 

2514.. ALEXANDER CRELLIN, Dorset-place, Dorset-square, London, “ Im- 
Pp n apparat plicable to ib , in order to indicate 
the number of persons entering such vehicles and the distances travelled 
by passengers.” — Petition recorded 13th October, 1863. 

2557. Louis EyNarD, Langham-street, Portland-place West, London, “ Im- 
provements in brakes for railway trains and other purposes,”— Petition 
recorded 19th October, 1863. 

2617. James RONALD, Liverpool, ‘Improvements applicable to the machi- 
nery used for spinning hemp, flax, manilla, wool, and other like long 
fibrous material from the hand, or when previously formed into a sliver.’” 
— Petition recorded 28rd October, 1863. 

2632. ARTHUR PorreR and WiLLIAM Perceval Porrer, Longfleet, Dorset- 
shire, “ Improvements in railway wagons for the transfer of minerals 
and general merchandise.”— Petition recorded 24th October, 1863. 

2709. THOoMaS ADAMS and Joun Scort, Little Tower-street, London, “ An 
improved kind of envelope for the transmission of patterns or samples of 
merchandise by post.”— Petition recorded 2nd November, 1863. 

2716. Joun Macintosu, North Bank, Regent's Park, London, “‘ Improve- 
ments in taps or cocks for liquids or gases."—Petition recorded 3rd 
November, 1863. 

2756. Ropert SAUNDERS, Croydon, Surrey, ‘‘ Improvements in fastening 
together the parts of ships and vessels, and in respect to the more efficient 
caulking of the seams thereof. ’—Petition recorded 6th November, 1263. 

2810. BARNABY ANGELO MuRRAY, Manchester, *‘ Improvements in machi- 
nery for doubling, twisting, and winding silk and other fibrous sub- 
stances.” 

2812. ANDREW Craie, Rock Ferry, Birkenhead, Cheshire, ‘‘ Improvements 
in distilling hydrocarbons from coal, shale, and other bituminous sub- 
stances, and in apparatus employed for that purpose.” 

2816. HuGu HoupeN, Preston, Lancashire, “‘ Improvements in shuttles for 
weaving.” 

2819. WiLuIAM Epwarp GEp@z, Wellington-street, Strand, London, “ An 
improved process and apparatus for amalgamating the precious metals.” 
—A communication from Jean Baptiste Baux and Alexis Guiod, Passage 
des Petites Ecuries, Paris. 

2822. Lovis EmiLz Constant Martin, Albion-street, Hyde Park, London, 
“Improvements in apparatus for generating steam.”—Petilions recorded 
12th Novemuer, 1863. 

2826. CHARLES WILLIAM Siemens, Great George-street, Westminster, 
“Improvements in apparatus for submerging submarine teelegraph 
cables,”—Partly a communication from Werner Siemens, Berlin, Prussia. 

2828. Witt1aM Robertson, Manchester, ‘‘Certain improvements in machi- 
nery for spinning and doubling.” 

2830. Gzorce Remineton, Haverstock-hill, London, “ Improvements in 
atmospheric or p ic railways, and locomotive engines to be used in 
connection therewith.” 

2832. WILLIAM FRANCIS DEARLOVE, Goswell-road, London, ‘‘ Improvements 
in means or apparatus for effecting the chopping or separation of animal 
and vegetable substances.” 

2834. JouN WaLLace DrumMonD, New York, U.S., ‘Improvements in 
looms for weaving.” 

2835. George Kennepy GeveLin, King-street, Cheapside, London, *‘ Im- 
provements in the construction of water-closets.” 

2836. GsorGe ToMLINSON BovusFigLD, Loughborough Park, Brixton, Surrey, 
“*Improvements in apparatus used when rolling blinds, maps, and other 
articles on rollers.’—A communication from Silas Safford Putnam, 
Dorchester, Norfolk, Massachusetts, and Harriet Luthera Parker, 
Brooklyn, King’s County, New York, U.S.—Petitions recorded 13th 
Nove , 1863. 

2838. MaTTHew ANDREW Murr and James McILwuaM, Glasgow, Lanark- 
shire, ‘‘ Improvements in looms for weaving.” 

. JAMES Mepway and SAMUEL Joyos, Owen’s-row, London, ** Improve- 
ments in the facture of starches by the introduction of colouring 
matters.” 

2842. Josspu Pickes Binns, Guilford-place, Farringdon-road, London, 
“Improvements in sewing machines.” 

2844. Joun Cuarurs WIiLson, Canuon-street, London, “Improvements in 
cotton gins on the roller principle.” 

2848. Tuomas SyMES PripEavx, Piccadilly, London, “ Improvements in the 
construction of armour for ships of war and land batteries.” 

2850. WILLIAM ALEXANDER LyTTLE, Priam-place, Albion-road, Hammer- 
smith, Middlesex, “Improved covers for umbrellas, parasols, or sun- 

















2852, WiLLIAM EpwarpD NgwrTon, Chancery-lane, London, ‘‘ Improvements 
in the treat t or facture of wrought and cast iron and steel.”— 
A communication from Marc Antoine Augustin Gaudin, Rue St. Sébas- 
tien, Paris. 

2854. Joun Lewis, Essex, New Jersey, U.S., “ Improvements in rudders.” 

2856. RICHARD ARCHIBALD BRoomaAN, Fleet-street, London, ‘‘ Improvements 
in presses for lithographic and other printing.”—A communication from 
Jean Theodore Dupuy, Waris. 

2855. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in engines and boilers specially applicable for agricultural purposes.”— 
communication from Jean Baptiste Pierret and André Schweizer, Paris. 

2860. ‘1HoMas WILLIAMS, Bolling-street, Bowling, Bradford, and Isaac 
Nayior, St. James’-square, Horton, Bradford, Yorkshire, ‘* Improve 
ments in paper spools or tubes used in spinning and doubling hines.” 
—Petitions recorded i4th Norember, 1863. 

2864. CHARLES PENGELLY, Bodmiu, Cornwall, “ Improvements in mecha- 
nism or apparatus for reducing or pulverising ores and other substances 
required to be reduced or pulverised.” 

2866. GiLBERT THONGER, Birmingham, ‘‘ Improved modes of preventing 
accidents arising from the sale or use of poisons.” 

2868. Rosert GrirFitHs, Mornington-road, Regent’s Park, London, ‘‘ Im- 
provements in propelling ships or other vessels.” 

2869. ANDREW POLLOCK HENRY and RICHARD THRELFALL Powsr, Liverpool, 
“An improved method or apparatus for affixing labels on bottles, canis- 
ters, and other like articles.” 

2870. Grorce TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey, 
‘‘Improvements in the manufacture of cartridges.”—A communication 
from Albert Hook, New York, U.S. 

2872. Jouann JacoB MavuReER, Paris, ‘‘Improvements in towing boats and 
other vessels.” 

2874. CHARLES WEIGHTMAN HARRISON, Battersea, Surrey, “‘ Improvements 
in filters.”—Petitions recorded 16th November, 1863. 

2876. PERCEVAL MosEs Parsons, Kent, ‘* Improvements in the construction 
and manufacture of ordnance, parts of which are applicable to small- 

arms.” 

2878. Witt1aM CowAN, Edinburgh, Mid Lothian, ‘‘ Improvements in gas 
meters.” 

2880. Josepu Berre.ey, Liverpool, ‘* Impr ts in sheathing ships and 
other vessels.”-— Petitions recorded 17th November, 1863. 

2883. RupoLrH Mayer, Birkby, near Huddersfield, Yorkshire, ‘‘ Improve- 
ments in breech-loading fire-arms, and in bayonets and cartridges con- 
nected with the same.” 

2886. WILLIAM Mattizu WiLLiAMs, Oak Alyn, near Wrexham, Denbigh- 
shire, ‘Improvements in apparatus for the distillation of coal and peat, 
and such other substances as are or may be used for the manufacture of 
solid and liquid volatile hydrocarbons, or for the manufacture of the said 
hydrocarbons and coke.” 

2888. WiLLIAM WIGFALL and GorTiizs JouLy, Sheffield, “‘ An improved ex- 
plesive compound to be used in the manufacture of cartridges, and an 
improved mode of manufacturing cartridges therewith.” . 

2890. Joun SrewakT, Leigh, Lancashire, “ Certain improvements in stea 
boilers or generators.” 

2894. Heinrich Hirzet, Terminus Hotel, London Bridge, Southwark, 
Surrey, ‘‘ Improvements in the manufacture of colouring matters suitable 
for dyeing and printing.” —Petitions recorded 18th November, 1863. 














Invention Protected for Six Months by the Deposit of 
Complete Specification. 
2998. Martin Reevt Pion, Aguascalientes, Mexico, “Improvements in 
fire-arms.”— Deposited and recorded 30th November, 1863. ws 





Patents on which the Stamp Duty of £50 has baen Paid. 


2947. ARTHUR Jackson, Liverpool.—Dated Ist December, 1860, 

2009. James Rogson, jun., North Shields, Northumberland.—Dated sth 
December, 1860. 

2959. WiLLIAM PILKINGTON, Windle Hall, within Windle, Laneashire.— 
Dated 3rd December, 1800. 

2963. EDWARD ‘InoMAS Hueues, Chancery-lane, London.—A communica- 
tion.— Dated 3rd December, 1560. 

2960. Wit.tAM GALLOway and JoHN GALLOwAY, Manchester.—Dated 3rd 
December, 1360. 

2982. CHARLES WILLIAM SieMENS, Great George-streot, Westminster, 
Dated 5th December, 1860, 





2985. EDMUND Morewoop, Enfield, Middlesex.—Dated 5th December, 1860. 

= Musust, Coleford, Gloucestershire.—Dated 8th December, 

8030. Rowexr Musuet Coleford, Gloucestershire.—Dated 10th December, 

2980. CHARLES STEWART Duncan, Hereford-road North, Bayswater, London. 
—Dated 4th December, 1860. 

8017. Davip Annan, Albert-terrace, Bow, Middlesex.—Dated 8th December, 


1260. 
3138. Joun CnarrerTon, Highbury-terrace, and Witiovensy SMiTH, 
Pownall-road, Dglston, Middlesex.—Dated 21st December, 1860. 
143. Joun Jonson, Derby.—Dated isth January, 1861. 
— Musugt, Coleford, Gloucestershire.—Dated 12th December, 
60. 


-—. Ropert Musuegt, Coleford, Gl) tershire.—Dated 13th December, 








Patents on which the Stamp Duty of £100 has been Paid. 

2861. Freperic Siemens, John-street, Adelphi, London. — Dated 2nd 
December, 1856. 

2867. ADAM BuLLOVeH and WILLIAM BuLLoven, Blackburn, Lancashire.— 
Dated 8rd December, 1856. 

2874. JaMes APPERLY and WILLIAM CLIssoLD, Dudbridge, Gloucestershire. 
—Dated 4th December, 18/6. 

=, Davip CrawrorD, Glasgow, Lanarkshire.—Dated 4th December, 
1856. 

=. + HADFIELD Bowers, Gorton, Manchester.—Dated 6th Decem- 
ver, 1856. 

2915. Tuomas Vicars, sen., THoMas Vicars, jun., THoMas AsHMORE, and 
JAMS SMITH, Liverpool.—Dated 9th December, 1856. 

2916. TiuMas Praks, Abbey-street Mill, Lerby.—Dated 9th December, 
1856. 


2936. Tuomas WueaTLey and Wittiam Wuatiey, Openshaw, near Man- 
chester.— Dated 1lih December, 1856. 





Notices to Proceed. 

1861. JouN WELLINGTON WELCH, Manchester, ‘Improvements in sizing 
and finishing fabrics, and in the machinery or apparatus employed there- 
in.”— Petition recorded 27th July, 1863. 

1874. JouN JeWELL, Devoran, near Truro, Cornwall, “ Improvements in 
setting boilers.”— Petition » ecorded 28th July, 1863. 

1867. Paul Hyacintuk Girardin, Paris, * Improvements in lamps.” 

1882. Epwin Sruxer, Walworth, Surrey, “ Improvements in coating or 
protecting metallic surfaces."”— Petitions recorded 29th July, 1863. 

1883. Grorek INskREP, Madeley, Staffordshire, “‘An improved mill for 
grinding bones, grain, logwood, and such like substances,” 

1887. Joskru Bensert Howewt, Sheffield, “ Improvements in ordnance, 
fire-arms, and projectiles.” 

188). GeorGe SMiTH, jun., King’s-road, Chelsea, Middlesex, ‘‘ Improve- 
ments in buffing and traction apparatus of railway carriages and 
wagons, 

1891. Tuomas Apps, Lower Norwood, Surrey, ‘Improvements in four- 
wheeled vehicles.”— Petitions recorded 30th July, 1863. 

1893. Grore SieL, Vienna, Austria, ‘‘ Improvements in the construction 
of force pumps.” — Petition recorded 3\st July, 1863. 

1902. KICHARD ARCHIBALD BRroomAN, Fleet street, London, “ Improvements 
in dyeing mixed animal and vegetable fibres, whether in a raw or manu- 
factured state."—A communication from Theophile Grison, Deville les 
Rouen, France. 

1904. Gorge TayLor, Leeds, ‘‘ Improvements in shaping boiler and other 
plates, and in apparatus employed therein.” 

1909. Epmunp Sutton, Palace-road, Well-street, South Hackney, Middle- 
sex, “Improvements in fastenings for cigar cases, portemonnaies, 
bags, and other like articles.”—Petitions recorded 1st December, 1863. 

1913. JOHN WILLIAM PARKER Fikip, Ligh Holborn, London, ** improve- 
ments in the manufacture of sheaths or cases for staves or other similar 
weapons, "— Petition recorded 3rd August, 1863. 

1919, JoserH ABRAHAMS, Great Prescott-street, Goodman's-fields, London, 
“‘Improvements in brakes for railway and other carriages.” 

1921. GEORGE STEVENS, Malvern Cottages, Portland-place North, Clapham- 
road, Surrey, ‘‘ Improvements in means or apparatus for effecting a 
regular supply of air or aeriform fluids for various purposes.” 

1126. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in hi or apparatus for lding and casting hollow projectiles.” 
A communication from Jean Sunon Voruz, sen., Rue St. Sébastien, Paris. 
— Petitions recorded ith August, 1863. 

1953. Joun Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in app for p ing sea-sickuess."—A communication from 
Henry Giffard, Paris. 


1958. EDMUND Morgwoop, Stratford, Essex, “Improvements in coating 
metal.” —Petiteons recorded ith August, 1863. 

1984. WiLLIAM Gray, Brownrigg, Haddington, N.B., ‘‘ Improvements in 
certain parts of reaping machines, and in the working or application of 
the same." —Petition recorded 11th August, 1863. 

1996. WILLIAM CLARK, Chancery-lane, London, ‘‘An improved lamp for 
burning coal oil and other similar hydrocarbons, without the aid of a 
draught chimney.”—A communication from Woolsey George Sterling and 
Nathaniel Wheeler, Bridgeport, Fairfield, Connecticut, U.S.—Petition 
recorded 12th August, 1863, 

2006. Harvey Brown, King-street, Cheapside, London, “ Improvements in 
burners for lamps for burning oils or fluids.”—Petition recorded 13th 
August, 1863. 

2023. Epwarp Scort, Manchester, “ Certain improvements in apparatus for 
governing or regulating the speed of engines.”—A communication from 
Arnold Winder, Hard, Austria. 

2026. Epwarp Lorp, Todmorden, Yorkshire, “Certain improvements in 
machinery for preparing, spinning, aud doubling cotton and other fibrous 
substances.”—Petitions recorded 15th August, 1563. 

2035. Joun Smit, Cheetham, Manchester, “ Improvements in machinery 
for finishing woven fabrics.”—Petition recorded 17th August, 1863. 

2031. Henry Batt, Chariton King’s-road, Kenti h Town, London, “ Im- 
provements in roughing horses without taking off the shoe.”—Petition 
recorded 24th August, 1863. 

2151. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in the mode of, and apparatus to be used in sewing by machinery.”—A 
communication from Charles Frederick Bosworth, Milford, New Haven, 
Connecticut, U.S.—Petition recorded 31st August, 1863. 

2300. Henry CHARLES HUSKINSON, Manchester, “Improvements in the 
manuiacture of buttons.”—Petit-on recorded 18th September, 1863. 

2561. WiLL1AM INGHAM, Manchester, and Isaac Woop, Pendleton, near 
Manchester, *‘ Impr in the manufacture of copper rollers used 
for printing calico or other materials,”—Petition recorded 2vth October, 
1863. 











2676. OnMRop CorreeN Evans, Manchester, “Improvements in digging 
machinery.”—Petition recorded 29th October, 1863. 

2731. Jzan Av@usTiIN BarrRal and Louis Apotpue Cocuery, Rue de la 
Fidélité, Paris, “ Certain imp ts in the facture of manure.” 
—Petition recorded 4th November, 1863. 

2752. KopertT SELLAR, Huntly, Aberdeenshire, N.B., ‘‘ An improvement in 
the construction of harrows.”— Petition recorded 6th November, 1863. 

2784. NaTHan Tuompson, Abbey-gardens, St. John’s Wood, London, *‘ Im- 
provements in apparatus for stopping bottles and other vessels.” — Petition 
recorded 9th November, 1863. 

2809. GeorGk HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in endless chain horse-powers,”-- A communication from 
Stuart Perry, Newport, Herkimer, New York, U.S.—Petition recorded 
11th November, 1863. 

2834. Joun WaLLacke DrumMonD, New York, U.S., “Improvements in 
looms for weaving.” 

2836. GEORGE TOMLINSON BousFigsLp, Loughborough Park, Brixton, Surrey, 
** Improvements in apparatus u-ed when rolling blinds, maps, and other 
articles on rollers."—A communication from Silas Stafford Putnam, 
Dorchester, Norfolk, Mas-achusetts, and Harriet Luthera Packer, 
Brooklyn, King’s County, New York, U.S. 

2837. THoMas Harrison, Tudhoe, near Ferry-hill, Durham, ‘‘ Improve- 
ments in machinery for cutting and excavating coal and otner minerals, 
applicable also to other mining purposes.” - Petitions recorded 13th 
November, 1863. 

2838. MaTtszw ANDREW Mvcir and James McI_wuaM, Glasgow, Lanark. 
shire, ‘‘ Improvements in looms for weaviug.”—Petition recorded 14th 
November, 1863. 

2870. GEORGE TOMLINSON BousFiELD, Loughborough Park, Brixton, Surrey, 

*‘Improvements in the manufacture of cartridges.”—A communication 

from Albert Hovk, New York, U.S.—/etition recorded 16th Nov.mber, 

1863 

2888. Witniam WiGrALL and Grrriicn JoLty, Sheffield, “ An improved 
explosive compound to be used in the manufacture of cartridges, and an 
improved mode of manufacturing cartridges therewith."— Petition recorded 
18th November, 1303. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
Tus En@inesr, at theojice of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c, 
“=> > and W. R. Hiwt, Bolton, “ Steam boilers."— Dated 8th April, 





This invention consists in forming in the internal flues of steam boilers 
one vr more water-tight compartments, which act as stays, and also provide 
additional heating surface.—Not proceeded with. 

896. G. SPENCER, Queen's-road, Peckham, *‘ Preventing incrustation in steam 
engine boilers.” —Dated 9th Apru, 1863. 

This invention consists in preventing incrustation in steam engine boilers 
in the following manuer: -'The patentee places on some convenient part of 
the boiler in connection with the steam space a close vessel of iron or other 
suitable metal, of a cylindrical or other suitable fourm, furnished with a 
number of diaphrag.us or dishes placed in each vessel, one over the other, 
Through the . entre or sides of such vessel he brings the feed. water pipe, so 
that tue feed water is di-charged into the top dish or diaphragm, from 
which it flows into the next under, turough holes or spaces farvished with 
raised edges, nut quite sv deep as the raised edges of the outside of tne dish, 
so that the water may ail pass into the ueat lower dish by such holes or 
spaces, There being a series of such dishes, the water passes from the feed 
pipe into the top dish, then from that through the spaces into the next 
lower dish, and so on through the whole series of dishes. The object of 
this contrivance is to catch and retain the salts he'd in soiution wy the cold 
water, and which are thrown down as a deposit on the boiling of the water 
in the dishes or diaphragm~, by the heat of the steam of the boiler, with 
which the wi.ole inside surface of the vesset is always in contact, or a series 
of dishes may be arranged, having one with the lougest diameter at b sttom, 
and each vue placed over this of a tittie less diameter than the one under it. 
These dishes have no holes or spaces in them, but the water passed by the 
feed pipe into the top dish flows over the raised edge of that aish into the 
one under that, when full into the next, and so on to the bottom oue, and 
lastly, in either case, through a hole in the boiler top and into the steam 
space of the boiler. As an additional security, he coats the surface of the 
inside of this vessel, and the dishes and the inside of the boiler and outside 
diameter of tubes or flues (if any), with a suitable substance, such as 
Green's oxide paint, to prevent the adhesion of the deposited metal. 

907. T. Baupwin, Bury, Lancashire, “ Superheating steam." — Dated 10th 
April, 1363. 

In carrying vut this invention, for the purpose of superheating the steam 
before it enters the working cylinders of steam engines, the patent-e passes 
the steam from the boiler through any convenieut number of tubes placed 
in a horizoutal, vertical, or inclined position. The said tubes are eucased in 
a flue or chamber, through which the hot gases from a separate furuace to 
that used for generating the steam in the boiler pass, aud a e diverted in 
their passage among the said tubes by plates of metal or fire-clay, so as to 
cause tue heat to be more equally diffused in the said flue or chamber ; or 
he uses the flue or chawber without the plates of metal or fire-clay when 
necessary. The hot gases from the separate furnace, afver pa-sing among the 
tubes, are conveyed direct to the chimney by a separate flue; or they may 
be conveyed into the flue of the boiier, as required. He places a damper in 
such a position as to regulate or prevent the flow of the hot gases from the 
separate furnace among the tubes, and he places another daniper to allow 
the hot gases to pass to the cuimney, either along the flue of the boiler or 
through a separate flue to the chimney, as may be required. The steam 
from the boiler, on its way to the working cylinder, passes through the 
tubes, and becomes superheated by the action of the hut gases from the 
separate furnace, thereby requiring less fuel to produce a given mechanical 
effect than when used without being superheated. He also uses tubes 
placed one inside the other, the steam passing through the space between 
the tubes, and the hot gases through the lesser tubes and around the larger 
ones, He places the tubes in the flue or chamber before named. 

966. J. GoucuEer, Worksop, Nottinghamshire, “* Steam boilers,” —Dated 17th 
April, 1863. 

These improvements in steam boilers consist in making the boilers 
conical or tapered in the direction of their length, and with or without a 
fire box. The boilers are formed of two conical tubes or cases, one tube 
being placed within the other. Or a series of tubes are placed within a 
conical or tapered case. In some cases the patentee adds a third tube, by 
which the steam may be superheated ; or this tube may be male open at 
the ends, and constitute a water space at pleasure. The invention also 
consists in placing round the chimney a water cistern, for heating the 
water both with the spent heat and the exhaust steam which passes through 
a coil or straight pipe; the cistern being kept only two-thirds full so much 
of the steam as is not condensed will pass off at an outlet at the top of the 
chimney, and thereby increase the draught. 

1114. F. Aprseeats, Bradford-on-Avon, Wiltshire, “‘ Spring balances and 
pressure gauges.” —Dated 4th May, 1363, 

Instead of using dial and index hands or pointers pointing to the gradua- 
tions on a disc or other dial plate in these instruments, the inveutor makes 
the dials or indicators of such apparatus of a plain opaque surface covering 
the graduations of the dial, which are visible through au opening glazed or 
otherwi e through which the reading of the guage 1s vbtained, such open’ng 

sing over the graduated dial or surface either of a circular or of a 
engthened form, aud the indicator (that is the plate with the opening) 
either rotating or moving in a direct lme as usual.—Not proceeded w 
1119. W. Booturoyp, Halifax, “ Stationary engines."—Dated 5th May, 

1864. 

In carrying out this invention the inventor employs a cast iron or other 
suitable framework, the top of which is provided with four pulleys or 
wheels, for carrying a horizontal or main shaft. On this horizontal or main 
shaft are fixed two bosses, each buss having four arms, the arms being 
connected together by fuur plates or cross bars, extending from arm to arm 
on each boss, On the said horizontal or main shaft he aiso employs a spur 
wheel, geared into another spur or pinion whee) fixed on a cross or counter 
shaft. The said cross or counter shaft is provided with a toothed wheel 
geared into another toothed wheel, for the purpose of giving motion to an 
eccentric tappet or lever, attached to a carriage, for pulling and pushing 
two or more weights on aud off the before-named plates or cros: bars. He 
also employs anvther shaft, with suitable gearing, one end of which receives 
motion from the toothed wheels on the cross or counter shaft, and the 
other end, by means of another pair of toothed wheels, gives motion to two 
rollers. Tnese rollers are provided with chains or ropes, for lifting the 
weights, wheu pulled off the plates or cross bars, into their proper position, 
These rollers turn in opposite directious by means of three bevel wheels, 
two of the bevel wheels being loose, so that either one or the other may be 
put into gear as required, Above the framework he fixes a carriage and 
tramway, with a sheaf pulley attached, for the purpose of the chains or 
ropes to work over, the said carriage being moved to and fro by the eccen- 
tric tappet or lever. He also employs a brake wheel, for regulating the 
speed as may be required.—Not proceeded with. 

1135. A. Sturrock, Doncaster, “ Locomotive engines and tenders."—Dated 
6th May, 1863. ; 

This invention consists in fitting auxiliary cylinders and engines on or to 
the tender, in connecting them through ordinary connecting rods, in the 
usual manner, to the wheels uf the tender, in coupling all or some of the 
wheels of the tender, aud in taking steam for the tender cyiluders from the 
ordinary boiler which supplies the engine proper. ‘The invention also con- 
sists in forming the water tank in the tender with a false bottom, and in 
leadiug the exhaust steam from the tender cylinders into the chamber 
between the two bottoms. Sometimes, instead of forming the tender with 
a false bottom, the patentee causes the waste steam to circulate through a 
coil or series of pipes carried through the water in the tender; this steam 
heats the water in the tank, and the steam which is condensed in the 
chamber or pipes returns into the teuder, and is torced by tne pumps into 
the boiler. 

1136. C. W. ATKINSON, Montagve-place, London, “ Steam or other motive 

power engine.” — Dated 6th May, 1803. 

This inveution consists in a certain arrangement whereby the to-and-fro 
motion of the piston of a steam or other motive power engine is converted 
into a rotary motion, without the intervention of a crank or other 
apparatus as ordinarily employed. The arrangement for this purpose 
consists in bringing pressure to bear alteruately on e.ther side of an enlarged 
head, or on either of two surfaces carried by the pistou rod. The rotating 
shait, which is tu receive the coivervet co-and fr» motion, ts bebween such 
surfaces, aud hus, Ou either side thereuf, the apparatus to recel)@ bue bo and- 
fru motion. —Not proceeded with, ‘ 

1144. T. SMALL, Bargate, Boston, ** Motire power machi very." —Dated 7th 
May, 18 3. ; 

The bject of this invention is to gain power by combining together, and 
with certain other mechanism, a system of levers. The tollowing is an 
example of the said bination:—In a suitable framing the inventor ad- 
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aren by pivot or fulcrum, a lever of the first order; the longer arm of this 
ever is fitted into an eye or socket, formed in a double-toothed rack, which 
has vertical reciprocating motion imparted thereto by two sector wheels, 
having teeth thereon, which take or gear respectively into the teeth of the 
aforesaid double rack; the said sector wheels are mounted on an axis or 
shaft, and one of the said sectors is fast on the shatt, the other sector 
being loose thereon. i 


These sectors have rotary motion imparted thereto 
in opposite directions by a bevelled pinion, taking into the teeth of bevelled 
wheels fixed to or formed upon the aforesaid sector wheels, or otherwise 
connected therewith. The aforesaid sector wheels are so placed with res- 
pect to each other that, when one sector is in action, the other is out of 
action ; the rotation of one sector raises the double rack before mentioned, 
and actuates the lever connected thereto, and the other sector depresses the 
rack, and moves the lever in an opposite direction, thus imparting conti- 
nuous vibrating motion to such lever. The short arm of the lever is 
connected by a rod to a crank fixed on a shaft, on which is arranged 
another set of wheels and sectors, similar, in all respects, to those above 
described, and gearing into another double rack similar to that above wen- 
tioned, and in this manner any number of levers may be ted 


1039. J. Dimock, Manchester, ‘* Muchinery for cleaning, sorting according to 
size, and doubling silk, &c.”—Dated 25th April, 1863. 

The patentee claims, Firstly, the system or mode described of cleaning 
and sizing threads at the same time; also the system or mode described of 
cleaning, sizing, and doubling at the same time. Secondly, the use of 

edge-shaped spaces for sizing threads, and arrangements for varying the 

ition of the thread or threads to be sized in such spaces, as described. 

irdly, the use of a piston, or its equivalent, in tion with oscillating, 
gauging, or sizing mechanism, to moderate or prevent irregularities, as 
described. Fourthly, the use of stopping arrangements in connection with 
mechanism for sizing threads, acting in the manner described. Fifthly, the 
system or mode of doubling two threads, as described. Sixthly, the method 
and arrangements fur unwinding s)zed thread, as described. 
1054. R. A. BRooMAN, Fleet-street, London, ‘* Twisting and doubling silk.”— 

A communication —Dated 27th April, 1863. 

To overcome the many disadvantages arising from the use of separate 
frames or machines, the inventor has devised a method of effecting the 
most simple preparation of silk upon one frame, and at one operation, and the 








together. Motion is imparted 0 the above mechanism by a handle or 
puiley fixed on the axle of the first set of wheels, and worked either by 
hand or by a steamengine The inventor also proposes to adopt a fly- 
wheel to each of the separate sets of wheels aforesaid, to carry the cranks 
past their mill points.—Not proceeded with, 





CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, Fc. 

1102. J. W. Gipson and W. Turner, Dublin, “ Springs to be used for rail- 

way buffers, &c.”—Dated 2nd May, 1863. 

This invention relates to the employment for the purpose above mentioned 
of volute springs or bars of steel, or their equivalents, in connection with 
certain special arrangements for twisting or winding up such springs or bars 
of ‘ond thereby affording the requisite power of resistance.— Not proceeded 
with, 

1106. J. B. Duprevin, Paris, “ Carts, wagons, &c.”— Dated 2nd May, 1863. 
This invention consists in a method of constructing carts, wagons, and 

other similar vehicles, whereby they are rendered capable of weighing their 

contents, — Not proceeded with. 

1113. Haseitine, Southanpton-buildings, Chancery-lane, London, “ Springs 

for railway carriages, &c.""—A communication.— Dated 4th May, 1863. 

This invention relates, chiefly, to the use of longitudinally fluted bars in 
the construction of spiral or helical springs, to the novel modes of combin- 
ing india-rubber or similar material with metal in the formation of springs 
for supporting heavy weights, or resisting great pressure, to a novel con- 
struction of the parts, whereby the strength is greatly increased and the 
weight diminished, and to so arranging the parts as to augment the elasticity 
of the spring by means of confined air, The required elasticity of the com- 
posed spring is obtained by the use of a spiral spring in connection with 
india-rubber or similar material or by the use of one or more concave-c :n- 
vex springs and india-rubber, or by the employment of india-rubber in con- 
nection with confined air. 

1121, F. Appiecate, Bradford-on-Avon, ** Stopping and starting railway 
trains."—Dated 5th May, 1863. 

This mvention consists in the application of a spring or springs, to be 
thrown into gear to take up the vis viva of a railway train, which the 
inventor appiies in connection with the wheels of the tender while in motion, 
at the same time applying a breaking action thereto, whereby to stop the 
train. The spring or springs are by this means wound up in great tension, 
and are capable of being held in such state of tension and afterwards utilised 
in overcoming the vis inertiw of the train in starting. — Not proceeded with. 
1124. W. Grover, South Shields, ** Apparatus to facilitate the steering of 

ships, &c.”—Datet 5th May, 1863. 

Upon the axis of the steering wheel the patentee applies another wheel, 
toothed or otherwise, formed to hold the parts of a chain or rope, which is 
thence guided by suitable pulleys, and has its opposite ends made fast to the 
circumference of a wheel applied to the rudder head, or to the axis of 
motion of the rudder. Thus by acting on the steering wheel, motion is, 
through the single rope or chain, communicated direct to the rudder. By 
this means aslack chain is avoided, and the power exerted is more imme- 
diately effective. 
om. T. Ward, Swansea, Glamorganshire, ‘* Carriages.”—Dated 6th May, 

563. 

In carrying out this invention the inventor makes the bo'y of the 
carriage of the form of the vehicle ordinarily called a ** wagonette,” the said 
body of the carriage being provided with movable raised backs to the seats. 
He provides a cover for the carriage, which cover, being placed upon the 
body and fixed temporarily thereon, converts it from an open to a close 
carriage. The said cover has a seat in front, which will accommovate four 
persons, and is railed round and top so as to fit it to carry luggage. The 
said cover is provided with windows, As the movable high backs to the 
seats are not required when the cover is used with the carriage, the said 
backs are removed before the cover is put on. The invention consists, 
Secondly, in the addition of a folding or collapsible luggage basket. He 
hames this carriage the *‘ Cawdor.”— Not proceeded with. 

1092. C. P. Stewart, Manchester, and J. Kersuaw, Duke-street, West- 
minster, “ Apparatus for obtaining compreased air, and for applying 
the power thereof in propelling railway and other carriages.”—Dated 
30th April. 1863. 

This invention relates, First, to engines and hi PE for 
compressing air, and consists in a bination and arrang tof machi- 
nery or apparatus by which air is compressed by the action of water or other 
liquid, having a reciprocating motion imparted to it by a piston or plunger, 
actuated by a piston or pistons worked by steam or other motive power. 
One feature of the improvements consists in applying the power of the 
steam or other motive engine so that, when the piston or plunger actuating 
the water is at one end of its stroke, the piston of the steam or other 
motive engine will be about mid-stroke. By this means the piston of the 
steam or other motive engine will be at its greatest speed or power when 
the piston compressing the air is at its slowest speed, and has the greatest 
resistance to overcome. Another feature of the invention consists in com- 
pressing air at several operations, by means of water actuated by steam or 
other motive engine, that is, in compres-ing the air in the cylinder, then 
transferring it to another cylinder of smaller area, where it is further com- 
pressed, and so on will it has attained the pressure required. 

. a Aprrursy, Manchester, ‘*Propelling ships."--Dated 30th May, 
This invention relates to a peculiar arrangement of propellers for ships 

and barges, and consists in the application and use for that purpose of two 
or more screw propellers or heliccs, having their respective blades placed at 
opposite or reversed angles, such propellers bemg carr.ed on two or more 
separate shafts, one or more of which are placed at eaca side of the vessel, 
and at right angles to the keel ; or two or more may be placed on each side 
of the stern post or midship. A sufficient space or opening is left between 
«ach set of helices or screws, to allow the dead water to escape, the propel- 
lers acting not as screw but as paddles. By this arrangement the loss of 
power from back water is obviated, and the speed of the vessel will much 
depend upon the rapidity with which the screws are worked, thus over- 
coming a difficulty always met with in the ordinary paddle-wheels now 
in use, 

1150. A. Skwarcon, Lerden/iall-street, London, “ Turntables."—A communi- 
cation,— Dated 7th May, 1863 

This invention consists, First, in bolting or rivetting lengths of railway 
bars on tie underside of the H-iron bearers at the point where the short 
pieces of the bearers butt against, or are connected to, the long pieces, by 
which means the strength of the cross bearers is carried through from one 
side to the other, and the bearers made continuous. Secondly, in forming 
the centre spindle on which the table revolves of wronght iron, and of such 
@ form as to allow the horizontal plane of the table to be out of the squere 
with the vertical axis of the spindle, without bringing any bending straining 
on the spindle. Thirdly, in forming the oil cup or box in the same piece of 
metal as the spindie, and in fixing in the centre of the oil cup a steel stud, 
upon which rests another steel stud, which is fixed to the wrought iron cap 
of the table. By this arrangement the surfaces of contact of these two steel 
studs are always working in oil. And, lastly, in connecting the circular 
rail with the casting of the central spindle by means of round wrought iron 
rods.— Not proceeded with. 
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CLass 3,—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1028. C. Poouky, Manchester, ‘* Machinery for preparing and spinning 
cotton, de "— Dated 25th April, 1863. 

This invention is applicable to all machines in which drawing and calendar 
rollers with top rollers are employed, and it consists in an improved mode 
of constructing the weight hooks and saadles to which the ordinary weights 
are suspended. It has heretofore been customary to make a hole in the 
weight hooks and saddles, through which the oil is poured for lubricating 
the top roller. Now, thisinvention consists in making the weight hooks and 
saidles with recesses or chambers, containing a wad of felt, or other suit- 
able material, saturated with oil or other lubricating compound, which, as 
the top roller revolves, passes through small holes at the bottom of the 
recesses or chambers, and thus lubricates the top rollers, Another part of 
the invention consists in suspending the weight hook to a projection within 
the saddle, which is made broader than usual to reduce friction. 


most Pp operations upon one frame at one time, the winding not 
being included—that is to say, that the first torsion, the second torsion, 
and the doubling are simul ly effected by one single operation. A 
frame, fitted according to this invention, unites and combines in one single 
operation three operations, which heretofore necessitated as many frames. 
With the exception of the winding, he performs upon the same frame, and 
at the same time, the first and the second torsion, as well as the doubling, 
when the two torsions are necessary.— Not proceeded with. 

1056. W. Hupson and C. Catiow, Burnley, “‘ Looms for weaving.”—Dated 

27th April, 1863. 

This invention cannot be described without reference to the drawings. 

1057. A. RouLason, East Peckham, Surrey, ‘* Dyeing and staining fabrics.” — 
Dated 27th April, 1863. 

This invention relates in the first placeto a mode of dyeing or staining 
woven fabrics or paper that have been rendered waterproof by being coated 
with solutions of pyroxyline, either alone or mixed with oils, gums, resins, 
or other suitable A oe my which are capable of combining or being mixed 
with volatile ethereal or spirituous liquids. The fabrics having been coated 
in the ordinary or any convenient manner with the waterproofing liquid, 
may be dyed or stained of various shades of colour, by simply applying a 
methylic, alcoholic, or ethereal solution of the desired colour to the surface 
to be operated upon. Aniline colours, or colours obtained from coal tar, are 
the colours the inventor usually employs.—Not proceeded with. 

1061. 8. CRABTREE, Bradford, ** Balling motions."—Dated 28th April, 
1863. 

This invention consists}in forming balls of slivers of wool or other fibrous 
materials or warps in such a manner that, when in course of the successive 
operations these balls are placed to be worked upon by the machines 
following each other in the processes of working wool or other fibrous 
materials, the sliver or warp is so drawn out from the inside of the said ball 
that the twist which the said sliver or warp has had hitherto is removed, 
and thus a considerable advantage gained in the working of slivers of wool 
or other fibrous materials or warps. The patentee effects this by drawing 
off the sliver or warp trom the inside of the ball through the circumference 
of the same, instead of out of the ends, as hitherto ; and for this purpose he 
places in the middle of the barrel or bobbin upon which the balls are usually 
formed in a radial direction a fast or movable barrel tube or spindle, 
through the openings of which the sliver or warp at the beginning of each 
ball is drawn and fastened at the outer end, there being a corresponding 
groove in the balling roller or rollers or drum for this tube or spindle to 
revolve in. He then forms the ball by the usual ineans, the tube or spindle 
preserving an opening through the same. He is thus enabled to draw off 
the sliver or warp when required to be further worked upon from the inside 
through the circumference, by which means the sliver is made to come out 
from the bal! perfectly straight and open. 


1070. R. Burrerwortn, Failsworth, ** Carding engines."—Dated 28th April, 
63, 

This invention relates to that part ef the carding engine known as the 
stripper, and is employed to strip the “ fleece’’ or sheet of fibrous material 
from the “ doffing cylinder.” The invention consists in the employment 
and use of an internal shaft having a number of pins or points arranged in 
several spiral lines or otherwise upon its periphery, and in enclosing such 
pins within a cylindrical casing, excepting at the point where they are 
required to protrude tostrip the doffing cylinder, such casing being per- 
forated with holes corresponding to the pins through which they emerge 
and retire. This exterior casing is plaeed eccentrically from the internal 
central shaft, its ends working or eccentrics, and it is also provided with an 
internal ring of teeth, taking with a pinion on the said shaft. The casing 
beng thus driven by a band and pulley, causes the rotation of the shaft, 
both revolving together, but eccentrically to each other, which causes the 
pins to emerge in succession from the perforations ata certain point of the 
revolution to strip the fibrous matters from the doffer, and to retire again 
within the cylinder, cleansing themselves against the sides of the perfora- 
tion. 

1075. J. Row.ey, Stafford-street, Peckham, ‘* Recovering the fibres of wool 
Srom tabrics or materials composet of wool combined with cotton or other 
vegetable substance.”— Dated 29th April, 1863. 

In carrying out this invention the patentee first cleanses and then tho- 
roughly saturates the woollen rags, fabrics, or other materials to be treated 
by steeping them in dilute acid (by preference, sulphuric), the strength 
being varied according to the nature of the materials to be operated upon. 
The rags or materials, after having had the steeping liquor discharged 
therefrom in any convenient manner, are placed (by preference, for the 
purpose of being dried) in a rotating drum or cylinder, made of wire- 
gauze, or perforated metal or materia!, and a current of hot air is forced 
or drawn through them from a tube or flue, suitably contracted for this 
purpose, by which means the rags or other materials are dried. The rags 
or materials having been thus dried are deposited in boxes or trucks, and 
as they are deposited therein they are, by preference, intimately combined 
with, and imbedded in, heated sand, previously prepared and cleansed from 
all oxidisable metallic substances at the same time. The boxes or trucks 
are then, by preference, raised to the upper storey of the building in which 
the operation is carried on, and after remaining in the hot sand, or other 
material, for a suitable length of time, according to the nature of the 
tibrous materials under operation, they are discharged, and the sand is 
separated therefrom by rotating sieves, or by other convenient mechanical 
means. The cotton or other vegetable substances contained in the fabrics 
or materials, after being treated as above described, will be so far destroyed 
as to be readily separated from the fibres of the wool previously combined 
therewith, the latter being unaffected by the process employed. 





In that kind of gin called the Macarty gin the patentees place the doctor 
in a horizuntal position, and cause it 10 press on the top of the roller 
instead of pressing against the side, as heretofore employed, the beater 
acting horizontally instead of vertically. This position admits of a vertical 
feed more conveniently, whether fed by hand or power, and causes the 
roller to bite or nip the cotton with greater certainty. They make the 
rollers in the ordinary manner, but place under the léather some elastic 
substance. The beater can either be actuated by a crank motion, or fixed 
upon springs. In the latter case they cause a notched wheel to be fixed 
on each end of the rollers. These notched wheels or wipers have as many 
teeth as the number of strokes required of the beater for one of the roller, 
commonly five or six, so that, when motion is given to the roller, the 
notches, acting against steel pins or bowls fixed to the beater, or to the 
springs, press it back, and allow the stroke to be made by the force or 
elasticity of the springs. This arrang nt dist s with the crank 
shaft. The next improvement is the application of a maintaining power 
for gins, and other machines turned by hand, This they accomplish by a 
small tly-wheel, keyed on a light steel shaft, and accurately balanced. 
This shaft runs upon friction bowls, having smail steel gudgeons, and is 
turned by a strap from the gin roller or otherwise, so that it can be used 
or not at pleasure. In feeding the gin they place a grid in a vertical 
| position over the gin roller, through which the seeds are pushed by 
the action of the beater. These gins may be made with one, two, four, or 
more rollers. 


1085. H. W. Rupiey, Cheltenham, “* Apparatus for printing jsibrous 
naterials."—A communication.—Dated 29th April, 1863. 

This invention is more particularly applicable to the printing of fibrous 
materials which are afterwards to be drawn and spun into yarns, though 
fibrous substances may in like manner be printed after they have been 
spun, and these improvements may be used separately or in bination 
with suitable mechanism for drawing the fibrous materials before they are 
caused to be spun, The printing liquid is applied to a roller, the circum- 
ference of which is covered or coated with a porous cloth or material; the 
printing liquid is applied in such manner as to prevent there being any 
excess of colour upon the surface of the roller, or the excess of printing 
liquid may be expressed or removed from the outer surface of the soft and 
porous covering of the roller, in order that fibrous materials when they 
come in contact with the roller in the process of printing may not by the 
simple contact have colour transferred to them from the roller. For this 
purpose the inventor has in some cases used thick woollen cloth to cover 
the roller, aud in other machines the roller has been covered with india- 
rubber cloth, and over it thin woollen cloth. Both these modes of covering 
the roller have answered the purpose, but other elastic porous coverings 
may be employed. The colour is conveniently applied to the covered roller 
by means of another rolier partly immersed iu the printing liquid, and 
revolving in contact with the covered roiler, so as to apply printing liquid 
thereto, and any excess of printing liquid is expressed either by a third 
roller or otherwise from the soft and porous coating of the covered roller. 
The printing is effected by means of a printing roller or surface on which 
| the desired device is raised or engraved. This printing surface is employed 














1079. E. and F. A, Leian, Manchester, ‘Cotton gins ”"—Dated 29th April, | 








to press the fibrous material against the covered roller, and the raised parts 
of the pattern press the fibrous materials into the soft and porous covering 
of the roller in which the colouring liquid is contained, and the fibrous 
material then receives colour from the roller. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
960. A SAMUELSON, Cornhill,’ London, ‘‘ Manufacture of 
April, 1863. 

This invention relates to an arrang t of 'y and apparatus for 
the manufacture of oil, and particularly intended for use in the colonies, 
and in foreign countries, and consists in so arranging and disposing the 
various parts as that all the shafting required, in place of being attached 
to the building containing the mills, is attached to or forms part of an 
independent framing, forming part of the machinery itself,so that no 
separate fitting or attachment is required for such shafting, and the same 
is quite independ of the buildings, the advantages attained being that 
the fitting or fixing abroad with skilled workmen is dispensed with, and 
the whole of the ma-hinery, being compact, is easy of export and removal. 
1022. J. Connes and J. C. Davis, Jiford, ‘‘ Lawn mowing, rolling, and 

collecting machines.”— Dated vith April, 1863. 

This invention consists in so constructing machines employed for the 
above purpo-es as to impart to them an undulating motion, by adapting 
springs to the axes of the revolving parts of the said machines, and, further 
in combining revolving brushes therewith, one of the said brushes being 
fixed upon the axis of the small running wheels, situated at opposite sides 
of the framing of the machine, and resting upon the surface of the ground 
immediately in front of the revolving cutters—which are of the ordinary 
spiral form. This brush is intended to raise the blades of grass if laid, and 
present them to the cutters, The other brush above referred to is intended 
to lift the cut yrass from the cutters, and assist in depositing the same in a 
box or receptacle fixed above the cutters, and in front thereof. Another 
feature in this invention consists in connecting the axis of the small running 
wheels and cutters before mentioned to two bent levers, mounted loosely,upon 
another axle, the ends whereof revolve in bearings in the sides of the fram- 
ing of the machine. Upon the middle of this axle a spur pinion is fixed, and 
gears into a spur wheel mounted loosely upon another axle, carrying the 
driving roller of the machine, which runs on the surface of the lawn in the 
ordinary manner. A further improvement in lawn mowing machines con- 
sists in adapting helical springs around the axle of the aforesaid driving 
roller, which »ress against the clutch boxes, and thus keep them always 
locked with the driving spur wheel, thus dispensing with the necessity for 





oti.” — Dated 16th 
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* keeping the clutch boxes pressed in gear by hand during the working of 
he hi q 





t he | tees propose to throw the clutches out of gear by 
levers, and hold them so by pins when the cutters are not required to be 
in action. In connection with the bent levers, before mentioned, and to the 
upper arms thereof, a rod is loosely connected by its end<, and at the centre 
of the said rod a screw nut is formed, which carries the screwed end of 
another rod extending horizontally at right angles to the former rod ; this 
second rod is supported in a bearing at the hind part of the machine, and 
has a lever wheel fixed thereon for turning the screw round, by doing which 
the bent levers aforesaid, together with the parts connected thereto, may be 
readily raised and lowered, and the cutters adjusted any desired distance 
from the surface of the ground. By these means, and by adjusting nuts 
placed upon the supports of the axis of the cutter and running wheels before 
mentioned, the said cutters may be set to a nicety, so as either to cut only 
the tops of the blades of grass, or cut it close as may be desired. ‘lhe cutters 
are driven by spur gearing. There is a castor roller, and handle, connected 
to the front part of the framing of the machine ; and there are also handles 
at the back of the machine. 
1033. J. P. and E. B. NUNN, Royston, Cambridge, ‘* Hoes and cultivators.”— 
Dated 25th April, 1863. 

This invention consists in the employment of a circular dise or polygon 
with the cutting edge or edges placed horizontally, or at a slight angle to 
the horizon, and fitted on the lower end of an upright shaft, free to revolve 
and also to rise and fall within certain limits in a tube or tubular bearing 
fixed in or connected toa beam. Upon the implement being drawn or pro- 
pelled through the soil, the cutting disc will be caused to revolve, when 
the pressure on one side is greater than that on the opposite side, thus pre- 
venting any accumulation on the cutting edge or edges. 

1042. W. E. Newton, Chancery-lane, London, ** Threshing machines.”.—A 
communication.—Dated 25th April, 1863. 

The patentee claims, First, the threshing, decorticating, and cleaning of 
grain or seeds by passing them between two cylinders, in the manner and 
for the purpose set forth. Secondly, grooving or fluting one of the cylinders, 
the other being covered with an elastic substance, such as caoutchouc. 
Thirdly, driving the cylinders at different speeds. Fourthly, the general 
arrangement of apparatus. 

1053. H. Beare, Newton Abbot, Devonshire, ‘‘ Thrashing out corn from its 
straw.” —Dated 27th April, 1863. 

According to these improvements the patentee uses a cylinder on which 
he placed the teeth or radial pins, and distributes them uniiormly through- 
out its entire length and periphery. They may be set in spiral or helical 
lines, or otherwise, but in either case should have very few teeth engaging 
in the corn at one time. This apparatus is also used for threshing out the 
corn and combing the straw for thatch and other purposes. In threshing 
machines in which the straw is allowed to pass through and the winnowing 
conducted at same time he applies a feeding apparatus consisting of radial 
teeth ona drum, reel, or c)linder, such as before described, which takes up 
corn to be threshed, and feeds or supplies it to the machine, which it does 
in a regulated and efficient manner, a'!though the sheaves or parcels of corn 
may be thrown in by the attendant indiscriminately. To facilitate the fecd he 
mounts over this rotating toothed feeder a concave surface ; this leads the 
corn into the concave and beater below, into which it passes, and is acted 
on in the ordinary way. The feeder may be used at sume time as a comber 
The feeder has rapid rotary motion communica:ed to it by a strap from the 
driving gear cf the machine, which is driven by horse or steam power, as 
usual. 

1066. J. H. Jounson, Lincoln's-inn-fields, London, “ Drying and cooling 
grain.”"—A communication —Dated 28th April, 1863. , 

This invention relates to a mode or method of drying and cooling grain 
by the action of hot and cold air in suitable apparatus, and consists in the 
employment for the purpose of a box or kiln, provided at its upper portion 
with « perforated metal, or with a web of fine wirework, which extends 
over the entire area of the box or kiln, with the exception of a small slit or 
opening at one end of the box or kiln, through which the dried grain 
escapes to the cooling apparatus. This perforated metal plate or wirework is 
corrugated longituuinally, so as to form a series of parallel troughs or 

i ls of a i section, within each of which channels or troughs 
works an Archimedean screw, or a shaft provided with a number of inclined 
blades, their object being, when rotated, to carry the damp grain along the 
perforated or reticulated surface. By making this surface in the form of a 
series of troughs, the hot air which enters below the same can penetrate 
the passing grain from the bottom and sides simultaneously, and so expe- 
dite the drying process, 


Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §e. 

1086. M. Henry, Fleet-street, London, ** Apparatus for manufacturing beton 
and artificial stone, pugging clay, &e.’—A communication.—Dated 29th 
April, 1863. ee 

This invention mainly refers to the manufacture and application of a 
certain beton composition or artificiai stone, tor which Francois Coignet 
obtained British letters patent, respectively numbered 2659 and 2757, and 
dated 26th November, 1855, and 6th December, 1359. The invention first 
relates to improved inery for facturing Coignet’s patent beton or 
artificial stone, such machinery being also applicable for mixing concrete 
pugging clay, working mortar, and other similar purposes. Machines 
hitherto constructed for these objects have been provided with one or two 
small ejection orifices, through which the materials were forced out or dis- 
charged. Now, according to this invention, the machine is formed with an 
ejection opening extending continuously, or nearly continuously, or with- 
out, or nearly without, division or break, round the discharge end of the 
machine ; or large or numerous, or both large aud numerous, ejection open- 
ings are distributed all round that end of the machine. By these means the 
materials, after having been mixed, pugged, or treated in the machine, are 
discharged therefrom freely aud continuously, with little or no obstruction 
orr The ci ber or casing of the machine is constructed of three 
parts, in one of which the ejection openings are below the two others, and 
one of these latter is removable, so that the chamber may be easily cleansed. 

In this chamber a shaft revolves, carrying appliances for mixing, kneading, 

or otherwise acting on the material, and others for pressing, drawing, OF 

heaping them towards the ejection orifices, and for discharging them there- 
from. The passage through the ejection orifices may be regulated by 
aunular valves. 














Ciass 6.—FIRE-ARMS. 


including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or Jor Defence, Gun Carriages, ¥c- 
1023. J. Tuompson, Bilston, ** Manufacture of barrels for fire-arms and 
other descriptions of tubes."—Dated 24th Apri, 1503. | 
This invention consists in making barrels for fire-arms without weld or 
joint, and with a soli breech ; and also in making «ther descriptions of 
tubes which may require to have solid parts upon them. This the patentee 








Dec, 11, 1863. 


cae Beetle see 

















effects by means of rolls of peculiar construction, and by employing a thick 
solid tube or billet of metal, with a hole punched through it for the forma- 
tion of such tubes. This billet or thick tube is first passed in a heated 
state (if the metal is of a kind to require heat) through preparing rolls of 
the ordinary construction, by which it is lengthened or drawn out, and it is 
then removed to rolls formed with a double collar in one or both sides of 
the groove, or with a collar and a bearing; a stop piece is fitted into the 
groove, against which stop the roller plaees the end of the barrel or tube ; 
this stop also acts as a guide to indicate when the barrel is to be put in the 
rolls, and governs by its position in the rolls the length of the barrel or 
tube. At any suitable point in the periphery of the grooves of one of the 
rolls a sinking is formed to shape the breech or solid part of the barrel or 
tube, and as the barrel requ'res turning in the direction of its cireumference 
after every rolling, an opening is cut through the bearing of the roll to 
admit the breech or solid part, which is thus forced against the roller, and 
against the stop and shaped. 


1043. A. V. Newton, Chancery-lane. London, “* Breech-loading flre-arms.”— 
A communication.—Dated 25th April, 1863. 

This invention cannot be described without reference to the drawings. 

1051. W. Ricnarps, Birminvham, “ Ordnance, jire-arms, and cartridges.’ 
—Dated 27th April, 1863. 

In constructing ordnance according to this invention the inventor em- 
ploys an inner tube or liner, and he shrinks or forces on to this exterior 
rings or tubes, as has heretofore been practised. The inner tube or liner 
he makes of steel or iron, faced interiorly with steel, in order that it may 
be less liable to wear, or be injured in fixing, than if it were of iron ; and, 
further, for the purpose of insuring that the inner tube or liner shall be 
efficiently supported by the exterior ring or tubes, he splits the tube or 
liner from end to end, before the exterior rings or tubes have been shrunk 
or forced upon it, and he prefers that this split should follow one of tie 
grooves in the rifling of the piece, and that it should be inclined at a con- 
siderable angle to a racius of the bore. By this arrangement the inner 
tube or liner will be rendered capable of expanding slightly, and nearly 
the whole strain of the explosion will fall on the exterior rinys or tubes, 
even should these not be perfectly fitted. {n constructing the barrels of 
fowling pieces and similar fire-arms, he employs a thin steel tube, and he 
cases the breech end thereof with iron, in order to give to it the strength 
required to resist the strain of firing ; but the end of the tube which forms 
the muzzle of the barrel he leaves uncased, as it will not be exposed in 
firing to a sufficiently severe strain to render this necessary. He cases the 
breech end of the steel tube by lapping a band of iron around it, and 
adding it tothe tube. In this manner he obtains a light and safe barrel, 
with an interior surface of steel, which is not so liable to rust, and is less 
subject to wear, than an ordinary wrought iron barrel. In making car- 
tridges for breech-loading fowling pieces he places at the back of the case 
of the cartridge a wad, which is saturated with wax or other similar mate- 
rial. The wad has a small hole formed in it, and a tube or long capsule is 
passed through it; the tube or capsule is conveniently made of thin 
copper, and is charged with fulminating material. At the back of the car- 
tridge, and behind the wad, a pin passes through the side of the cartridge, 
and its lower end rests on the exterior of the tube or capsule containing 
the fulminating material. When the capsule is placed in the gun, and the 
gun is fired, the hammer strikes the pin, explodes the fulminating mate- 
rial, and ignites the powder at the front side of the tube or capsule.—Not 
proceeded with, 


1062. G. Haut and L. WELLS, Worcester,“ A new explosive compound.”— 
Dated 28th April, 1863. 

This invention consists in producing an explosive compound for general 
purposes of the following ingredients, the same being slightly modified 
according to requirements—say, in the proportion of 100:—The patentees 
take 47 parts of chioride of potassa, 38 parts of ferrocyanide of potassium, 
together with about 5 parts of sulphur or other chemical, such as refined 
sugar, which they have found to be preferable from two causes—first, it is 
less detonating or liable to explode from mere friction ; and, secondly, 
more perfectly explosive, leaving no deposit or fouling. They reduce 
these ingredients separately to a powder by grinding in a suitable mill or 
otherwise, and when the ingredients are properly ground they are to be 
thoroughly mixed, adding water, or nitric acid diluted with water, which 
increases the strength, imparting to the compound a blueish green colour, 
and is readily taken up and incorporated with the other ingredients, to 
permit the whole to be formed into a stiff paste; afterwards they allow 
the composition thus prepared to stand, allowing the water to evaporate, 
and then they add 10 parts of caoutchouc, slightly incorporated with bi- 
sulphide of cirbon, which has the effect of destroying any impurity in the 
general comp und, so that there shall be less residue after the explosion. 
These ingredients must be thoroughly mixed one with the other, and if to 
be used in the form of powder must be pressed, and then granulatei tine 
or coarse, as preferred, or according to the purpose for whica it may be 
required to be used. 


1081. H. Worms, Park-crescent, Portland-place, London, “ Apparatus for 
elevating guns.” —Dated 29th April, 1863. 

For the purposes of this invention, apparatus is applied at the hinder 
part of the gun carriage in the following manner: —‘Il'wo toothed sector 
racks are used, which slide in guides below the rear end of the gun at their 
upper ends ; these two -ector racks are connected together by a bar or axis, 
on which it is preferred to place a roller for the hinder part of the gun to 
rest upon. Motion is communicated to the two toothed racks by means of 
two toothed wheels on an axis turning in bearings carried by the two sides 
of the gun carriage. The axis and toothed wheels receive motion from 
another or driving axis or axes, on which there are two toothed pinions, 
which take into aud drive the toothed wheels on the first-mentioned axis. 
On the outer ends of the driving axis or axes are cranked handles, by 
which motion is communicated thereto. In order that the elevation of the 
guu may at all times be known, there are graduated ratchet discs or plates 
on the drawing axis or axes, and a stop or catch to take into such teeth, 
and thus to retain the driving axis or axes from turning after being set, and 
such teeth are at regulated distances apart, so as to indicate (in degrees or 
parts of degrees) the elevation of the gun. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1050. M. VALKENHUYZEN, Paris, *‘ Castor for furniture.”—Dated 27th April, 


The patentee claims, Firstly, the use of a double plate to constitute the 
system of rotation ; Secondly, the use of a double circular groove corre- 
sponding between the two plates, to serve as channel for the rotating balls 
or beads ; Thirdly, t: e use of loose balls or beads of hard material rolling in 
the circular groove between the two plates; Fourthly, fixed rivetting of a 
rod or stem more or Jess long in the upper plate, aud loose rivetting of the 
same in the lower plate, to facilitate the movement of the cheeks or cap in 
every direction; Fifthly, the nearly vertical cheeks or cap forming one 
piece with the lower plate. 





Cass 8.—CHEMICAL. 
Including Special Chemical and I’harmaceutical Preparations, Fuel 
, and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1008. J. Wuitey, J. B, Vor, axp J. W. Bunton, Leeds, “* Manufacture of 
metals.”— Dated 23re Apri, 186%. 

In carrying out this invention the inventors generate steam from water 
mixed with hydrocarbon oils, aud pass the vapours through charcoal at a 
red heat, which vapours they use in conjunction with the atmospheric air, 
or apart from it, in smelting or refining iron, cup, er, and other metals con- 
taining sulphur. Not proceeded with, 

1012. T. RicHarpson, Newcastle-upon-Tyne, and J.C. STRVENSON, Durham, 
* Manufacture of sulphate of soda.”’—Dated 23rd April, 1863. 

In the manufacture of soda in aikali works, common sait and sulphuric 
acid are mixed together in a decomposing pan, but the salt is used at the 
erdinary temperature, and the sulphuric acid is generally heated before 
being mixed with the sa:t. This invention consists in heating the salt by 
avy convenient method before mixing it withthe acid. In order to prevent 
evaporation of the sulphuric acid, the temperature of the heated salt must 
not exceed the boiling point of the sulphuric acid employed. 

1021, P. Passavant, Bradford, Yorkshire, “ Manufacture of blue colouring 
matters, de.”"—A communication.— Dated 24th April, 1863. 

In manufacturing this blue colouring matter the inventor takes four 
parts of fuchsive, eight parts of aniline oil, and two parts of acetate of 
soda, and heats this mixture slowly to 160 deg. Beaumur, at which tempe- 
rature he kceps it for two hours, when he raises the same to 200 deg. 
Beaumur, agam maintaining that heat fur two hours. As soon as the 
required shade is obtained the mixture is taken f.om the fire, and poured 
iuto four parts of alcohol, to which are added tweive parts of muriatic acid, 
for the purpose of neutralising the blue matter. When cooled he obtains a 
hard brownish black substance, which is ground, and then boiled for a 
quarter of an hour in a quantity of water, with eizht parts of sulphuric 
acid. This mixture is filtered, and the blue matter obtained is boiled twice 
in eight parts of muriatic acid, for the purpose of destroying the red tint 
which has remained more or jess in the biue matter. After this operation 
he washes the blue matter several times in warm water. until all vestige of 
acid has disappeared. When this mixture has been pulverised and 
dried he pours on the powder ten parts of alcohol, and lets it stand a few 
hours, until all vestige of red colour has disappeared. He then 


filters the mixture, pulverises and dries it, and the powder thus obtained 
fit for dyeing purposes, He calls it Bleu de Nuit.—WNot proceeded with. 








1036. A. Porrkrer and C. Cuappat, jun., Paris, “ Blue and violet colouring 


matters.”— Dated 25th April, 1863 

For the purposes of this i tion the p take the aniline reds 
(known in commerce under the names of fuchsine, roseine, magenta, and 
under other names, and chemically as being different salts of rosaniline), 
and they treat these red colours with naphthylamine —a substance which is 
derived from naphthaline, as aniline is derived from benzine. 

1064. W. CLARK, Chancery-lane, London, ** Machinery for the manufacture of 
paper."—A communication.— Dated 28th April, 1863. 

This invention consists, principally, in the bination and arrang 
of two or more cylinder moulds, in such manner as to deliver their webs 
of pulp one upon another, for the purpose of being pressed together to 
form a board of a required thickness, and in the arrangement of 
drying and calendering apparatus for drying and calendering such board 
while in a continuous length, and before it is cut into sheets, so that the 
board is made and finished ready for the market by one continuous opera~ 
tion, The same arrangement of machivery may, with very slight additions, 
be adapted for the manufacture of several distinct and separate webs of 
paper at the same time. 

1083. F. Gretron, Burton-upon- Trent, ** Heating the contents of mash tuns.” 
—Dated 29th April, 1863. 

This invention consists in the combined employment of coils of pipes or 
heating cases both at the lower part or bottom of the tun, and at or near 
the top surface of the wort or liquor contained in the tun, the surface 
pipes or heating cases being made to float by being connected to buoys or 
air vessels. The inventor fits flexible pipes to the surface heaters, to enable 
them to rise and fall with the contents of the tun, and he passes steam, hot 
water, or hot air through the pipes and heating cases, The invention also 
consists in heating the contents of mash tuns by means of pipes or cases 
made to float at or about the surface thereof, and supplied with steam, hot 
water, or hot air.—Not proceedid with, 

1109. E. R. Sournsy, Wareham, Dorsetshire, “ Extraction of scents from 
plants, flowers, &ce.”—Dated 4th May, 1863. 

In carry mg out this invention the inventor extracts the odoriferous part 
of plants, flowers, and other -ceut-yielding substances, by dissolving the 
same in the light spirit derived from petroleum and other native oils, or from 
coal shale and other analogous substances, by destructive distillation, and 
commonly known as etticrene.—Not proceeded wi h. 

1116. W. Watsu, Manchester, ** Obtaining and purifying oxalate of soda,.”— 
Dated ith May, 1563. 

This invention consists in submitting woody fibre or other organic sub- 
stances to the action of caustic soda alone. The patentee uses caustic soda 
kvown as dry or solid caustic soda, containing from 60 to 70 per cent. of 
caustic alkali, and submits it to a temperature of from 450 deg. to 800 dey. 
Fah. in acrucible or cast iron vessel, so that it can be liquefied without ad- 
mixture of water, and thereby obtain a fluid of the before mentioned 
strength. This fluid is removed from the crucible to another vessel, and 
the wuody fibre or other organic substances placed in it, and agitated by 
hand or machine. On account of the great heat and strength of the caustic 
soda lixiviation takes place, and forms, with the woody fibre, a pulp, which 
is acrude oxalate of soda. This pulp is afverwards dried, and contains 20to 
80 per cent. of oxalate, which is purified and converted into oxalic acid in 
the ordinary manner. 


1138. J. Park, Bury, Loncashire, ‘*‘ Communicating motion to machinery for 
manufacturing paper pu p.”— Dated 7th Mau, 1863. 
This invention cannot be vescribed without reference to the drawings. 


1143. G. Bower, St. Neots, and A. Dick, Alfred-stree', City-road, London, 
** Improvements in the puryication of gas ordinarily used ia illuminating, 
and in the reduction of ores and smelting of metals by means of such 
gas.” — Dated 7ih May, 1363. 

This invention consists iu the employment of heated iron sponge for the 
purpose of decomposing and removing sulphurous compounds which may 
be contained in coal gas. The commonly purified coal gas retains small 
quantities of sulphurous compounds, particularly of sulphuret of carbon, 
which render it unfitto be employed for metallurgical purposes. By this 
invention all sulphur compounds and impurities are decomposed and 
removed by the action of heated metallic iron in a porous state. 


1148. T. Honupay, Huddergfeld, ** Blue colouring matter.”"—Dated 7th May, 








This invention consists in obtaining a blue colouring matter by the com- 
bination of rosaniline with the beuzoate of aniline, or combination of 
benzoic acid with aniline or its homologues, or mixtures of them.—Not 
proceeded with. 

1157. E. C. Bort, Lille, France, ‘* Tanning hides and skins.”—A communica- 
tion. — Dated sth May, 1863. 

By the use of this invention any hices or skins can be tanned, although 
they have not been previously deprived of their hair or wool, which will 
preserved; they are also rendered tough, supple, and waterproof. Skins 
thus prepared are fit for coverings for the feet, carpetings, knapsacks, and 
other similar objects. The skivs are thoroughly penetrated by the tannin, 
and in a shorter time than by the usual process. The subs‘ances which the 
patentee makes use of are the following: -Tan or vak bark, cashoo or 
catechu, sumach—a plant known in commerce as ‘* Dur dur ”’—fennel, and 
common salt, 


1088. A. H. Remonp, Moorgate-street, London,“ Process for retaining the 
aroma. of cofice and cocoa,”—Dated 30th April, 1363. 

The nature ot this invention consists in giving to the coffee berries and 
cocoa nibs during the roasting operation a coating of such a material as 
will fill up the pores of the berry and prevent the escape of any aroma 
whatever therefrom, but at the same time will impart no disagreeable 
flavour thereto. ‘The agents preferred are white sugar anda thin mucilage 
of cum or gelatine, either in conjunction or separately.—Not proceeded 
with, 

1089. W. CLARK, Chancery lane, London, ‘* Manufacture of hydrocyanite of 
ammnonia,and of alkuline and earthy cyanides,’—A communication, — 
Dated 30th April, 1863. 

The patentee claims, First, the reaction, at a red heat, of ammoniacal 
gas on soot or lamp black, or, preferably, carburetted hydrogens, or other 
matters producing at a high temperature carbon in a nascent state, 
Secondly, the production of hydrecyanite of ammonia, and its transforma- 
tion intw cyanide with a base of lime, potash, soda, or of metallic oxide. 
Thirdly, the simultaneous passaze of the ammonia, carburetted hydrogen, 
or naphthaline, over a mixture of charcoal and alkaline carbonate heated to 
redness, as described. La-tly, the method of producing the carbon neces- 
sarv for the formation of the cyanogen in a nascent state, and in intimate 
mixture with the ammonia, by the decomposition of a hydrocarburet or 
other matter capable of producing the carburetted vapours, 





Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, Elec- 
tral Apparatus, Galvanic Batteries, gc. 


963. R. Kyieut, Dunkirk, France, “ Treating and preparing iron, copper, 
and other wires Jor telegraphic and other uses, for the purpose of pre- 
venting them from corrosion or decay.”— ated 17th April, 1863. 

The patentee claims treating and preparing iron, copper, aad other wires 
for telegraphic and other uses by coating such wires with pure tin, and 
condensing the same thereon by any suitable mechanical means, as 
de-cribed, for the purpose of compressing or condensing the coating of tin 
when applied on the surface of metallic wire, in order to +o completely close 
up the pores of the tin as to preveat the coated wire from being chemically 
acted upon by acid or other solutions, or from the oxygen of the atmosphere, 
cr trom other atmospheric, gaseous, aqueous, or submarine influences, 
1069. T. Moorn, Leadenha/l-street, London, ‘* Apparatus for laying down, 

protecting, and controlling submarme cables, for teleyraphing from 
vessels moored off or close to the shore.”"—Dated usth April, 1863. 
This invention caunot be described without reference to the drawings. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


901. G, Ferranp, Wooley Bridge, Derbyshire, ** Apparatus for supplying oil 
or other liquid lubricant to frictional surfaces.” —Dated 9th April, 1803 

This invention consists in the employment of a bent or angled tube iuside 
the can, one end being attached to and forming part of the delivery tube or 
* spout,” the other end being brought near to the interior surface of the 
“can,” the distance being just sufficient to allow the oil to pass mto the 
aperture of the tube. such ap:rture being at a point about opposite the 
puint of delivery, so that the liquid only covers the aperture, and aliows it 
to pars down the tube, and to the spout, when the can is partly inve:ted, 
as in oiling. The delivery spout is held downwards when a flow of liquid 1s 
required, from which it issues in drops, air passing up the spout between the 
delivery of each drop ; or air may be conveyed by a separate tube into the 
can. A receiver or channel is arranged near the end of the point of delivery 
to receive and convey waste drops back again to the can cither down the 
spout or down the air tube — Not proceeded with. 

903. G. Low, Newark-on-Trent, “‘ Machinery for boring rocks, dc."—Dated 
9th April, 1863. 

This invention relates to a novel construction of boring machinery, 
whereby the driving of adits and the working of quarries may be greatly 
expedited. The machinery, which admits of various modificaiions, may be 
described as consisting of a frame, in which is mounted one, or a series of 
cylinders, fitted each with a piston attached to a holiow rod, which carries 
at one end a hollow boring tool. The frame will run on wheels for driving 
horizontal adits or railway tunnels, and against the face of quarries ; or it 


* may be arranged to hang from a chain when driving or sinking perpen- 








dicular or inclined shafts. Another form of frame 





ing a portable 





one) 
consists of a pillar or column which can be adjus betwixt the top and 
bottom of the adit ia any position, by the attend In one arran nt 


geme' 

the working cylinders are set on guide frames, along which they slide by a 
self-acting worm and screw motion, according to the progress of the boring 
tool. Each of the cylinder frames is so arranged as to admit of being easily 
moved by the t, either perp icularly or sideways, and also at any 
angle in either direction, for the purpose of bringing each of the tools into 
a position suitable for the nature of the rock stratato be bored. The pistons 
are worked either by steam conveyed by pipes covered with felt, or by com- 
pressed air, or by any other motive gases. 

905. G. CoLoms, Aigle, Vaud, Switzrlani, “Manufacturing factitious blocks 

of wool, &c.”—Dated 10th April, 1863. 

The patentee claims, First, making blocks of factitious wood with joiners’ 
shavings, by rolling up or heaping together shavings of natural or dyed 
wood, so as to form bundles or trusses of diversified shades or colours, and 
mixing, if desired, strips of soft metals or other substances with the ssid 
shavings. Secondly, heaping up together several bundles in a frame, pack- 
ing them tight together. Thirdly, dipping the same intoa bath of hot giue, 
or any other similar agglutinative substance. Fourthly, pressing the biocks 
thus obtained sideways by suitable presses when dry enough. Fifthly, 
drying the blocks in a hot room, through which runs a current of hot air, 
all as described. 

908. S. SuELMeRDINE, Stockport, and J. DRANSFIRLD, Oldham, “ Ornamen™ 
tation, by printing, of felt hats."— Dated 10th April, 1863. 

In carrying out this invention the patentees make the felt hat body in 
the shape of a cone, and then print or stain any desired pattern or ornament 
on the said cone shape body, by the block or machine printing operation, 
printing first one side of the cone, and then the other, thus giving the 
necessary ornamentation instead of making the hat in sections or of 
different portions of fancy materials. They then block the body of the 
required shape or configuration m the usual way, Iu order to facilitate the 
operation of printing the said cone-shaped felt hat, they pass it between 
two or more revolving rollers to give it two flat surfaces; they then place it 
iu a press, or put it under pressure co give the flat surface a greater amount 
of solidity, If a press be used, it may be worked either by hand or power, 
according to the amount of pressure required. They print the said hats 
either 1 the self-colour, or stain or dye them previous to printing as may 
be found most suitable for ornamentation. 

909. H. R. Spicer, Clement's-lane, London, ** Boxes or cases for the preservation 
of human remains.”— Dated 10th April, 1863, 

This invention consists in the use of glass for the manufacture of boxes 
or cases of any desir fig ion, for the 1] e and preservat on of 
human remains. These glass boxes can be hermetically sealed. In some 
instances, for the further securing or aiding the preservation of the contents, 
the inventor produces a vacuum or partial vacuum within the said glass 
boxes by exhaustion. The said glass boxes or cases may be enclosed in an 
outer case or shell of wood of the ordinary kind.— Not proceeded with. 


912. J. Gimson, Leicestershire, ** Screw culting lathes.”—Dated 10th April, 
1863. 











This invention consists in so constructing, fitting, and applying parts to 
such lathes that a tool or tools is or are applied to the operation of cutting 
the thread or threads of screws while the screw under operation is being 
rotated in either direction, that is to say, the screw will be cut by a tool or 
tools actuated and advancing in the ordinary manner, as also (while such 
ordinary tool is being run backwards, and the screw under operation is 
rotated in the opposite direction) by another tool or tools thrown in during 
the time the first named tool or tools is or are out of action; thus the 
operation of cutting the screw may be said to be a continuous operation ; 
and the time in running back and the saddle is not lost, as in the ordinary 
manner.—Not proceeded with, 


915. F. VersMann, Bury-court, St. Mary Axe, London, “* Moulding ma- 
chines.” — Dated 11th April, 1863. 

The patentee claims, First, the method by which a certain quantity of the 
muterial introduced into the machine is delivered in any torm or shape 
required by a screw revolving in the interior of a hollow cylinder with an 
intermittent action, or any other arrangement producing the same effect, 
such as a plunger piston, or a reciprocating biade or cylinder, with a semi- 
rotary piston, as described, Secondly, the peculiar method of cutting off 
the said material into given lengths by means of the reciprocating cuvters 
or knives mounted in a frame. Thirdly, the intermittent action, and the 
mode described of obtaining the same, and communicating it to the endless 
bands for assisting the delivery of the material, and alternately to the feed- 
ing screw, or other feeding power, and the cutting-off frame, He does not 
confiue himself to the method described, but he claims all such other 
methods as may accomplish the same result.—Not proceeded with. 

917. D. Myurea, Church, near Accrington, * Fire-bars or furnace grids.”— 
Dated 11th April, 1863. 

In carrying out this invention, the patentee makes the cross bars of a 
waved, zig-zag, or corrugated shape, either circular or angular, with a 
groove on the upper surface to catch or collect small dust from the ashes 
from the fuel, which dust, being a non-conductor of heat, preserves the bars 
from being soon consumed or burnt, and also prevents the coals from 
clinkering. In one arrangement he casts the side bars and cross bars 
together, so as to form a framework or grid for the furnace, and makes the 
side bars either straight or corrugated, but in either case there is a groove 
or recess on the surface of the side, and cross bars for the collection of the 
the dust or ashes. This plan enables him to make the bars much lighter 
than the usual form, as weil as economising fuel and metal, and preventing 
the clinkering of the coals, The corrugated or zig-zag surface of the bars, 
by presenting the greatest amount of surface to the acvion of the atmo- 
sphere, keeps them cvol. 

920. W. CLARK, Chancery-lane, London, “ Separatingores from their gangues.”’ 
--A communication.—Dated 11th April, 1863, 

The patentee claims, First, the improved apparatus for classifying ores, 
consisting of a series of screens or sieves of diferent degrees of coarseness 
serving to collect the particles of the ore in uniform sizes of grain as 
described. Secondly, the several modifications of the above-mentioned 
apparatus as represente: in the drawings. Thirdly, the improved atmo- 
spheric separating apparatus in which a torced current of air is employed 
for acting on ores of different gravity, although of same size, in order to 
separate the quartz from the metal particles, as described. Fourthly, the 
imp. oved apparatus for treating schlammes, the sieves having a to-and-fro 
motion imparted in the manner described. Fifthly, the arrangement of cup 
chain for supplying the ore in a continuous manner into the hoppers of 
the several apparatus, ali as applied, described, and represented in the 
drawings. 

921. P. R. Baty, Robert-street, Adelphi, London, ‘‘ Constructing breakwaters 
piers, sea-walls, &c"— Dated 11th April, 1863. 

In constructing breakwaters, piers, aud other similar structures having 
two parallel or nearly parallel faces, or faces inclined to one another, the 
patentee employs at intervals transverse frames constructed of cast or 
wrought iron bars or rods or plates, These frames are by preference 
triangular in form, and are, if necessary, strengthened internally by other 
bars or rods or plates, dividing the frame up into a number of smali triangles, 
The base of the frames is suitably secured to the bottom, or is supported 
thereon upon screw or other piles or chairs of iron, wood, or stone, upon a 
bank of stone, or other made foundation ; or the frames and plating at- 
tached to them may be supported by the plating resting upon the ground, 
or upon a made foundation. To the sides of the frames cast or wrought iron 
frames are fixed to form the two parallel or nearly parallel faces, or faces 
inclined to one another, of the structure, These plates are corr: gated, or 
arranged in ridge and furrow ; the corrugations or ridges run horizontally 
in, and they serve to give great rigidity to the structure in this direction, 
these corrugated plates, or plates arranged in ridge or furrow, may be 
of wrought or cast iron, and connected together and to the frames by bolts 
and nucs, screws, rivets, clips, or in any other suitabie manner. In joining 
the plates together endways, it is preferred to make those of one row, 
break joint with those of the next row. Ina direction at right angles to 
the corrugations or ridges, a certain amount of stiffness is given by the 
transverse frames before mentioned, and these are assisted by means of bara 
placed on the exterior of the plating at distances apart equal to the distances 
between the transverse frames. These bars are piaced upposite and parallel 
to the sides of the frames, and are securely fixed to the top of each corruga- 
tion or ridge of the plating, which they cross, as are also the exterior bars 
of the traverse frames above described. ‘Thus it will be seen that the sides 
of the transverse frame acting with the corrugated or ridged plating 
attached to it, and with the exterior bar parallel thereto, form together a 
framed girder of great strength. In order to give additional stiffness to the 
corrugated or ridged plates, pairs of bars or single bars may be made to 
cross, and be fixed to the corrugations or ridges upon the exterior and interior 
of the plating, and intermediate between the frames above described. 


924. J. Ramsnortom, Crewe, Cheshire, ‘‘ Hammering, rolling, and shaping 
metols.” Dated 13th April, 1863. 

This invention consists, First, in certain improvements in or applicable 
to duplex or F i steam h 8, having two or more hammer 
blocks, moving in opposite directions towards the metal to be operated 
upon, in such wise that the acting forces may counteract each other, and so 
avoid in most cases the use of an anvil. Secondly, in an improved com- 
bination of machinery for rolling and shaping meta's, The invention can- 
not be described without reference to the drawings. 

925. J. Gin, Bdinburgh, “ Printing machinery.”’—Dated 13th April, 1863, 

This invention cannot be described withvut refereuce to the drawings. 
931. M. Myers, Wigmore-street, Cavendish-square, London, “ Trunks, port- 

manteaus, and boxes.” —Dated 13th April, 1863. 

In carrying out this invention the patentee forms the trunk, portmanteau, 
or box, of wicker or basket work, w , leather, or other light material, 
and covers the exterior with leather, leather cloth, or other waterproof 
fabric, the interior being lined in the ordinary manner. He makes the top 
or lid of the box with a collapsable or bellows-formed receptacle, the 
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entrance to which is, through an aperture, exposed when the ‘id is thrown 
back or opened. He also makes baskets, portmanteaus, or boxes with a 
plain lid or top, and makes the upper half of the box collapsable. He 
arranges springs in the inierior of the collapsable receptacle in such manuer 
that they shall open or raise them to their utmost limit ready for being 
packed. When the box is closed, the collapsable receptacle may be com- 
pre sed by means of the straps, 

934. G. Beery, Horton, Lond, * Locks.” - Dated 14th April, 1863, 

This invention has reference to that description of lock in which a number 
of siding guards pass through notches ina locking plate also having notches 
init. The First improvement consists in cutting notches on the sliding 
guards at right angles to the notches which have to pass the locking plate. 
The inventor then places an immovable mask or partition in each of the 
first named notches, and these masks or partitions consist of rirgs placed 
in a barrel, or 4 plain plate placed in a box, when the mo’ion intended to 
open the box is lineal instead of circular. The result of this @ rangement is 
that the notches in the guards cannot be got at by any instrument what- 
ever, as they are placed in a line parallel to the part acted upon by the 
key, but separated by masks or partitions, The Second improvement con- 
sists in cutting the sliding guards into two parts, in such a manner that, if 
force be applied to one part, that force will be communicated to the other, 
and both wili move in the -ame direction. Those psrts through which 
force and motion are communicated to the other parts are called media; 
and the result is that no vibration of those parts which indiree’ly receive 
force and motion is communicated to the key, or any instrument applied to 
open the lock,- Not proceeded with, 

936. W. and J. Keats, Street, Somerse'shire, ‘* Boots, shocs, dc.” —Dated 14th 
April, 1863 

In manufacturing boots, shoes, or other coverings for the feet, according 
to this invention, the edge of the sole has a strip cut from its under side 
all round its edge, so as to leave all round the upper edge of the soie a strip 
of less thickress than the rest of the sole; to this thin strip, the edge of 
the up, er previous'y cut to the required shape is sewn, the outer face of 
the upper being towards the outer face of the sole. The upper and sole 
are then turned in-ide out, and the boot or other covering for the feet may 
then be finished ay though the upper had been connected to the sole in the 
usual way. Jn addition to the soie being cut as above described, so as to 
leave a tin sirip around its edze, the patentees prefer to enlarge the strip 
by cutting with a suitable tool a slit into the edge of the so'e, just below 
the bottum or under sive of the strip, In cons ructing boots, shoes, or 
other cov: rings for the feet, when a welt 's employed, they stitch together 
all round their edges the insole, the welt, and the upper, the u der side of 
the insole and the outer face of the upper being at that time towards each 
other, and the weft being between the two, The upper and the insole are 
then turned inside out, thus causing the welt to project outwards from the 
insole; the welt may then be connec ed by stitcling or otherwise to a 
bottom or outer svle formed to the shape of the last, thereby rendering it 
unnecessary to shape the welt until the said parts are connected In order 
to facilitate the parts being turned inside out, they should—except when 
very thin leather is used—b» wetted previous to bcing turned, 


937. J. Compe and J. H. SMaurace, ‘* Machines for winding cops, &c."— 
Doted 14th April, 1803, “ Arete 

This invention, consists, First, in giving a positive rising motion to the 
spindles of cop windi ig machines, by meaus of a shaft placed in the lower 
part of the machine, on which shatt a boss with collars is k: yed fast oppo- 
site each spindle, a lever with a spring strap clasping round the boss, pro- 
jecting towards and under the lower end of the spindle, so that when a slow 
motion is given to the shait, the friction strap embracing the boss will 
cause the lever end to raise the spiudle during the wiuding of the cop, the 
friction of the strap round the boss being so tempered by a screw that the 
lever end may be depressed ty the hand to a certain space below the 
a. to that during the time the lever end is r sing through this space, 
the spindle Leing stationary allows the first portion of the cop to be formed 
on its top before it begins to rise by the action of the lever on its lower end. 
The invention consists, Secoud'y, in a spring cluten for stopping or starting 
the rotation of the spindles of cop winding machines as required, in whiea 
the boss of the spindle wheel revolves freely in a socket in which it is re 
tained from rising out of gear with the driving wheel by a collar screwed on 
the lower end of its boss. The invention consists, Thirdly, in a more com- 
pact and simple arrangement of the parts of cop winaing machines, in 
which the tension léver and stopping jever are mounted together and re- 
movable in pairs, the stopping lever rocking on each side of a vertical line, 
and actuated by the elo. gation of » spiral spring. Also, in the use of a 
compressible spiral spring, acted on by a screw for giving a variable and 
adjustable tension lever of cop winding machines for winding from the 
boubin or the hank ; and in the construction and arrangement of swifts for 
varrying the hanks from which cops are to be wound. The patentee em- 
ploys two or more pairs of jointed arms retained by elastic bands, aud two 
or more pairs of fixed arms radiating from a nave or centre which revolves 
on pivots, aud acted on by a retarding friction lever, one end of which is 
connected with the tension lever, so that the retarding pressure of friction 
lever is removed from the nave, and the swift liberated by the approach of 
the tens:on lever to the spindle on which the cop is being wound. ‘ihe 
invention consists, Fourthly, in carrying cops for warping purposes on 
tubes arranged in suitable proximity, and inserted into the bars of a wood 
framing or grating, such tuves projecting ou the opposite side of the wood 
framing to that from which the yarn ends are to be taken to the back 
rollers of the boom or warping machines, Two such wood framings of 
sufficient height and Jength to contain the required number of cops are 
arranged in the furm of a V, with the apex towards the warping machine, 
and with the tubes projecting inwards, There is sufficient space between 
the two framings at the narrow e..d tu allow of a cop being slipped on to 
the tube, which is made of such a size as to pass easily through the central 
part of the cop; the inner end of this tube is provided with a smooth eye, 
through which the yaru from the cop is then passed, and through the tube 
and bar, in which it is inserted by means of a small wire, and from the end 
of which the yarn is taken hold of on the other side of the wood framing. 
To this guide bars are Uxed, over which the yarn cords are passed as they 
converge towards the loom or warping machine. 


838. J. Keats and W. S. Cuark, Street, Somersetshire, “ Sewing machines.” — 
Dateu lath April, 1863. 

The patente claims, First, the combination of apparatus described. 
Secondly, employing a shutue in a sewing machine to work m combination 
with a hook for the purpuse of producing a lock stitch with two threads, 
Thirdly, placing the shuttle and shutte race of sewing machines above the 
table or surface ou which the material to be sewed rests, Fourthly, the 
arrangement of apparatus described for operating, a hook, a shuttle, and a 
feeder fri m eccentrics in one needle box, Fifthly, the arrangement of 
apparatus described for dividing the loop of thread that is drawn up by the 
hook, and for spreading the loop over the shuttle. sixthly, the arrange- 
ment of apparatus described for supplying the thread to the hook. 
Seventhly, the arrangement of apparatus described for shortening or 
lengthening the stitch, and for feeding the work at any angle. 

939. H. Trapnewt, Bristol, “ Vent taps.”—Dated 16th April, 1863, 

This invention consists in making such vent pegs in the form of a metal 
tube, provided with an ordinary cock, and having a screw thread formed on 
the lower end, 80 as to enable the vent peg to be screwe into the barrel or 
receptacle in place of being driven there in the ordinary manner. By 
turning the plug of the cock, the entrince of the air can be regulated, and 
more readily shut off, than with the ordinary vent peg. The top of the vent 
peg or tube may be closed, if intended to be driven into the cask by a mallet 
or hammer, and is slightly expanded and proviced with Jaieral apertures for 
the entrance of the air or the escape of gases from tue cask or receptacie, 
aveording to the purpose to which it is applied. —Not proceeded with, 

940. Ro A. Brooman, Fleet-sireet, Loudon, ** Murdening end colouring 
gupseous limestones and sand and calcareous slunes.”—A communication, 
—Dalet sth April, 1863. 

In hardening gypseous limestones the inventor first reduces the pieccs of 
stone to artistic dimensions, such as balustrades, friezes, columns, &c. He 
then diies them in a stove heated toa certain temperature After removal 
from the stove, the pieces of stone are placed in a bath containicg a mineral 
solution, The bath may be composed of lime water, sulphate of iroa, 
¢) anides, alumina, potass, soda, or vegetable substances perfectly combived 
with minerals, or substances obtained from alkaline matters. Force souring 
recourse is had to a cheu ical operation, Wie reby the inventor obtains a 
transformation of colours by making one svlution to ch. micailly succeed 
another, 

943, J. Leacu, Cheadle Cheshire, “Apporatu: for washing, squeezing, mangling, 
and churning.” Dated loth April, 1863. 

In corrying out this iuvent.ou (he patentee makes use of a barrel or other 
Suitably formed vesse: for coutaining the water and clothes or other artic es 
to be operated upon, This vessel is formed or fitted with trunmons working 
in suitable bearings (ca:ried by the frammy of the machine), so as to be 
capable of be ng revolved end over end, and is closed by meaus of a cover 
heid down by ; ressure screws, which force it against an india-rubber or 
other partially yates packing, 80 as to produce a water-tight joint. The 
pressure screws whereby the cover is heid down pass through a frame, 
which is entirely removable from the barrel or vessel, leaving no projections 
above its top, «hus affording every faciii:y for the incroduction and removsl 
of the clo’ hes or other articles treated. To the interior surface of the 
barrel or other vessel, at suitalbe intervals apart, are fiaed circular 
or other conveniently shaped rubbers, formed with grooves to give 
increased surface for acing upon and turning she ciothes or other 
articles to be treated. The inner side of the cover and of the bottom 
of the vessel are likewise provided with projecting, gr o.ed, or corragaied 
surface: or dises, aud a grooved or corrugated Uiting board is attached to 
the iuterivr of the vessel extending partly across it, at or about the centre 
of its vertical length. In addition to the foregoing, which constitute the 

ments of the interior of the i or vessel, he makes use also 





form), the specific gravity of which is such as will cause it to sink in the 
water or other washing liquid employed, and which is provided with corru- 
tions or projections, so that by the revolution of the barrel or ves-el, it 
Cause to some extent entangled with the clothes or other articles 
contained therein, carrying them against and between the rubbers util, 
being caught by the tilting board, it, with the clothes or other articles, is 
carried upward-, until in the course of the revolution it falls from the 
tilting board, and is again caught and carried up as before. In this way 
the clothes with the movable piece (which i. termed a *‘ dolly”) are at each 
revolution precipitated through the liquid to the bottom of the ve-sel, thus 
causing a thorough washing and slu cing, whereby the clothes or other 
articles are eff ctually cleansed. The squeezing and mangling are effected 
by rollers suitably arranged. 
947. H. A. Bonnevinie, Paris, “ Gas burners.”—A communication.—Dated 
15th April, 1863. 

The patentee claims the construction of gas burners by means of which 
the combustion of the gas operates without pressure by the holes of a 
reservoir placed above the tube which regulates the supply. 

950. H. Katon, Mancheste, *‘ Improvements applicable to presses for baling 
purposes.” —Dated 15th April, 1863. 

These improvements apply to that part of baling presses termed the 
stillage, and relate, First, to an improved mode of constructing stillages 
upon the principle of that for which letters patent were granted to the pre- 
seit patentee on the 21st May, 1862 (No. 1596) and this part of these im- 
provements consist in making the movale ribs ot holluw wrought iron, or 
other suitable malleable metal tubing. and in -ecuring them to the bed of 
the stiliage by set screws, or by bending up the end ribs, so as to take hold 
of the overhanging plate ; and instead of making the bed plate of the 
stillage flat, it is made convex, and the iron ribs are made parallel, bat bent 
to fit the convex bed plate. The Second part of the invention has for its 
object means for supporting the entire surface of the b«Je while it is beiug 
pr ssed, and then forming ga s for the hoops or ropes to be passed round 
the bale, and this part of the invention cousists in forming stillages by a 
series of ribs or sections about equ 1 in breadth to the brewth of the hoops 
or ropes, which ribs are so constructed and secured against the bed of the 
stillage that, when the bale is pressed, openings at the places required for 
the hoops or ropes may be formed by allowing the ribs oppo-ite those places 
to collapse, fall back, or be withdrawn, This Second part of the invention 
also consists in forming stillages by combining compound or collapsing ribs, 
or ribs that can be drawn back to allow the hvop or rope t» be passed round 
the bate when the bale is in the press and has been pr. ssed with stillayes 
having movable ribs, the compound, withdrawing, or collapsing ribs being 
80 arranged and constructed as to be secured and changed in place, the 
same as the ribs referred to in the first part of this specification, and 
described in the specification of the aforesaid patent. The Third part of 
the invention relates toa mode of constructing compound, collapsing, or 
withdrawing ribs to be used in common stillages, where the spaces for the 
hoops or ropes are fixed and unalterable, and also for carrying out ‘he 
second part of the invention above described, and this part of the invention 
consists in forming such compound rib. of tw. parts, connected together by 
a series of short props, which are joosely jointed at «ne end to the inner rib, 
when the two ribs are at their greatest distance apart; each of the series of 
pr ps is perpend cular to both ribs, and will thus support the outer rib, 
which i< ag+ist the surface of the bale; but by applying a lever so as to 
draw the outer rib endways, ail the props are thrown or turned on one side, 
which causes the outer rib to approach the in: er rib, and leave a space 
between the outer rib and the baie for the hoop or rope to be passed through. 
951. J. S. Morton, Northampton, “* Locks.”—Dated 15th April, 1863. 

In those locks the key does not act directly upon the bolt, but upon a 
plate which the key causes to revolve. This plate is fitted inside the key 
hole, and is kept in position to receive the key by means of a projection 
formed with arecess in which a pin on the revolving plate res's. The pro- 
jection is formed on a curved bar, one end of which is free to move ona 
pin or stad, while the curved end re-t in a segmental recess formed on one 
arm ofa bell-crank lever; the other arm of this lever is bent, and the end 
abuts against a tappet fixed on a rod held in the sides of the lock plate. This 
rod carries another tappet at right angles, or nearly so, to that first named, 
and is pressed against by a spring which rests upon the lock plate. The 
revolving plate carries a projecting arm, and on the key being turned, it 
carries the plate with it, and the arm ent: ring a notch in the bolt, and the 
motion of the key being continued, shoots the bolts. The key in carrying 
the plate round comes in contact with the segmental recess in the bell- 
crank lever, forces it back, and causes the tail to press upon one of the 
tappets on the rod before named. The pres-ing in of this tappet depresses 
the other tappet. and forces down the spring; and this tappet pressing at 
the same time upon one arm of a lever, raises the opposite arm, which is 
hooked, free from a locking lever, and the motion of the key being continued 
brings the arm on the circular plate into a notch on the tail of the locking 
lever, whereby the face of this lever, formed with a crutch, is forced behind 
and into a recess made in the bolt, and holds it secure until the motion of 
the key in the reverse direction, ac'ing through the arm on the revolving 

late, the bell-crank lever, the tappet rod, and booked lever, releases the 
ocking lever, whereupon the hooked lever engages into the locking lever, 
releases the crutch from the bolt and allows of the bolt being drawn back 
by the arm on the revelving plate entering the notch in the bolt. The 
working parts of the lock are at such a distance from the keyhole that they 
are inaccessible or nearly so to any instrument for picking the lock,—Not 
proceeded with, 
952. A. V. Newton, Chancery lane, London, “ Blowing apparatus.”"—Dated 
15th April, 18¥3. 

According to this invention a novel form of centrifugal blower is con- 
structed capable of being used singly or in combination of two, three, or 
more blowers, the same being mounted one behind the other in the same 
case, but in separate chambers, which communicate the one with the other 
by central openings in the partitions which divide the case into chambers, 
The improved fan or blower is made in the following manner :—A pair of 
discs set at a suitable distance apart carry leaves, which extend from the 
boss of the fan to the periphery, and the periphery is covered by curved 
plates of metal, so arranged as to provide tangential vents for the air that 
is drawn in at the centre of the blower. When a series of such blowers is set 
in action the revolution of the first will draw in air and expel it at its peri- 

»yhery. The air wi.l then pass next to the chamber, and entering the second 
lioner will be still further compressed. From this blower the air will 
escape to say a third chamber, and be again still further compressed, when 
it may be employed for any purpose for which strong blasts are required, 
Each chamber may, with advantage, be provided with a pressure gauge, 
and valves are fitted to the partitions for regulating the admissivn of air 
from one chamber to the other. 

953. T. B. E. Fuetcuer, Birmingham, “ Apparatus for collecting the solid 
portions of sewage.”—Dated loth April, 1863. 

In carrying out this invention a receptacle or pan is placed in any position 
where it will intercept the passage of the sewage from its source to the 
outlet ; this receptacle is furnished at or near the top with two bands, one 
for the ingress of the sewage, and the other for the egress of the fluid 
portion only, the latter being provided with a grating to prevent solids 
from being washed through. The advantages of this arrangement are that 
the solid sewage is collected, the fluid passing away, By the arrangements 
of the bendsethe water acts as a double stench trap, and the grating 
operates as a filterer. 

959. W. OLpFreLD, Noble-street, St. Luke's, London, ‘' Locks."—Dated 16th 
April, 1563. 

This invention consists in so constructing and arranging the parts of a 
lock that the lock and bolt may be applied to and curved by the upper part 
or cover of a despatch box, or of a writing or diessing case, or other simiiar 
receptacle, the key being introduced through a key hole formed in the 
upper surface or jid of the box or case. The locking plate or catel is fixed 
on the lower portion of the box or case, by which arrangement despatch 
boxes, writing, dressing, or other folding cases can be unlocked and 
readily opened and without reversing their position after being unlocked, 
as is the case wien the locks are applied to the lower portion of such 
articks. For this purpose the locking plate, which is fixed upon the 
iower part of the box or case, is by preference formed with one or more 
hvok shaped projections, which when the two parts of the box or case are 
folded together, pass up the suitable openings in the under plate of the 
lock intu a position to e: gage with the projections of the bolt of the lock 
when shot forward, ‘Ihe bolt is extend: d upwards, to the top plate of the 
lock in which the key hole is formed, and slots or openings are formed in 
the bolt for the introduction of a spring tumbler or other locking apparatus. 
‘There is also a fixed projection on the lock plate of the lock, which passes 
through a slot in the bo.t tosuppo t the key pin. Suitable wands, zrooves, 
inclines, or projections are formed upou the belt for the key to act upon, 
The form and action of the bolt, together with the arrangeme:.t of the other 
parts of the lock, may be greatly varied, according to the purpose for which 
it is required, without departing from the nature of the invention. 

964. Ritgy, Oldham, * Cocoa and chocolate.”— Dated 17th April. 1863. 

This in ention consists in the application (as a compound ior commercial 
purposes) of coffee, or its essence, With cocoa, its essence orextract, or its husks, 
all orsingular; aiso in theapplication of such combination or combinations with 
taraxxcum, chicory, or calcined sugar, their essences or extra ts, all or 
singular, whic compound may be prepared by the mixing of coffee and 
cocoa, or the husks of cocoa, with taraxacum or chicory, or caicined sugar, 
in various proportions, or it may be p:epared by the wixing various pro, or- 
tions of ali the said ar icles.— Not proceeded with, 

972. C. W. SigmENS, Great George-street, Westminsier, and F,. SitMEns, Bir- 
mingham, * Furnaces.”— Dated sih A, ril, 1803. 

This invention consists in treating coal or other carbonaceous matter for 
its conversion into coke and combustible gases either fur heating or for illu- 
minating pu by means of furnaces of such peculiar construction that, 
not only is the separation of the gaseous from the solid or carbonaceous con- 









manner without losing either the combustible gases evolved or the heat 
residing in the coke while in a state of incandescence, but also the separation 
of the gaseous constituents is effected with such uniformity and atsuch constant 
temperature that the coal or other material operated uon is converted into 
gases of considerable heating and even iliuminating powers, and into coke of 
superior hardness «nd value to that produced in the ordinary gas retorts or 
breeze ovens, in addition to which substance 2s such as wood, lignite, peat, and 
poor coat may also be made available for the production of comparatively 
rich combustible and illuminating gases. The invention also consists in so 
arranging the apparatus that those gases and vapours which are usually 
formed when the process of distillation is carried on at the temperature 
heretofore employed, such as light carburetted hydrogen and oletiant gas, 
the vapour of tar auu.onia, carbonic acid, and others, become decomposed, 
and reformed under the influence of a white heat into another class of carbu- 
retted hydrogens of great vaiue for iiluminating and heating purposes, such 
as acythylene, propylene, aud ana'ogous compounds. 

969. W. MasstneuaM, Boston, * Apparatus for cooling liquids.” —Dated 17th 

April, 1863. 

For the purposes of this invention a rotating fan mounted on a vertical 
axis is employed in order to put the air in motion above the liquids which 
are contained iu a suitable open vessel. The fan carries hollow channels in 
the form of tubes, or otherw'se, which are causid to revolve with the face 
ab ve the liquids. The turwad end of each hollow channel is inclined down- 
wards, so that its forward point ur eud comes just below the liquids; hence, 
as the channels revolve, the liquids ascend the inclined ends ot the channels, 
and flow along the same til they arrive at. the out.et ends, which it is preferred 
should be so formed, by being perforated or otherwise, as to divide the liquids 
into numerous streams. Tne forward end of each of the channels is also 
provided with a beil-moutbed entrance above the inclined parts, by which 
currents of air are caused to pass along with the tiquids through the channels. 
—Not proceeded with. 

973. W. 5. “AcvONALD, Manchester, “ Drying animal, vegetable, and_mineral 
substances.” —Dated isth April, 1863. 

This invention € insists in drying silk, wool, cotton, hemp, flax, jute, grass, 
fibre, or leaf, whether in the raw or manufactured state, auc minerals or 
their products, either raw or manufactured, by means of one or more revolv- 
ing, endless, or continuous aprons or jappivgs, between whicn the substances 
to be dried are placed, i nd along with wnich they pass round a stationary or 
revolving cylinder ore linders, heated wit! steam or otherwise, or overheated 
steam chests, which endiess or continuous aprons or lappings may be made of 
auy material suitable for the quality and condition of ihe substances to be 
dried. The aprons or lappings pass over guiding rollers. which, if neces-ary, 
may be kept to the pr per breadth by piich eha‘ns and tenter teeth or houks, 
orany other equivalent nm ethod to keep the said endiess or continuous aprons 
or lappings dis.ended.—Not proceeded with, 


974. T. A. WESTON, Birmingham, “ Ratchet levers."—Dated 18th April, 
1863. 


In earrying out this invention large and strong teeth are employed in the 
rat: het whevis of the said ratchet levers, and the same nicety of adjustment 
obtained = hich js usually obtaiued vy tine teeth. The patentee makes the teeth 
of tue ratchet wheels of tne said ratchet levers by preference ou the face instead 
ofon the periphery of the ratchet wheel, the said teeth being larger aud 
stronger thau the teeth of ordinary raichet whecls, aud he employs a series 
of palis or clicks greater or less in number than tac number of the ratchet 
teeth, The said teeth ure of uniform length, and occupy the whole ¢ rcum- 
ference of the face of the ratchet wheel, aud the said pails or cl.cks are situated 
at uniform distances apart, and are distributed over the whole cir- 
cumference of the face of the disc carrying them. The palis employed con- 
sist ofa series of sliding boits working 1m a dise or short cylinder, turning on 
the axis which carries the ratchet wheel. The said bolts have motion in 
lives perpendicular to the face of the said disc or cylinder, that is, in lines 
parallel to the axis of the ratchet wheel. The said bolts are forced outwarcs 
by springs. As the disc or cylinder carrying the palls is turned, the several 
pails ascend the inclined sides of the teeth, and tall in successiun as tuey 
arrive at the summits of the several teeth. When the pall dise is turned 
through a distance equal to the Jeugth of one tovth, each of the palis will 
pass over one tooth, aud each of the said pallis will assume the same relative 
position with re«pect to the woth to which it is brought as it had with respect 
to that from which it had been movea. But as the distance between the 
palls is greater or jess than the length of the teeth, the palis do not pass over 
the teeth simul ly, but in ion, so than when the pail dise has 
been moved through the Jength of a tooth, cach of the pails has in succession 
fallen from the summit of the tooth on which it previously rested, and has 
engaged with the vertical side of the said tuoth. That is by moving the pall 
disc through the leng:h of one tooth, there have been as many engagements 
of the said dise with the ratchet whe-l as there are palls. There is thus 
obtained with large and sirong teeth the nicety of adjustment ordinarily 
obtained with fine teeth, whicn by their rapid wear soon become useless. 


982. J. Ropry, Newcastle-under-Lyne, ‘Separating fluids from solids.” —Dated 
20th April, 1863. 

For the purposes of this invention a close hollow vessel is employed, 
mounted in such manner that it may be caused to revolve at a high velocity. 
Thi» vessel, it is preferred, should be of a cylindrical form, and mounted on 
a hollow axis, aud the vessel is divided by a diaphragm or par.ition itu two 
compartments. ‘Ihe fluids to be separated are caused to fiw into, or they 
are constantly supplied to the first compartment of the vessel through the 
hollow central axis, so as to keep such compartment fuil of the fluids and 
more solid matters mixed or combined therewith. The fluids aud matters 
thas introduced into the first compariment will, by centrifugal «ction, ve caused 
to be separated a: cording to their specific gravities, the matters heavier than 
the fluid flying off to the greatest distance from the central axis of the vessel, 
while those matters which are lighter than the fluid come to or do not pass 
away from the centre of the first compartment of the vessel. At a distance 
from the centre,und intermediate between thecentreand the outer circumfereoce 
of the partition or diaphragm, are openings to admit of the passage of the 
fluids from the first compartment of the vessel into the second compartmeat 
thereof. In the centre of the vessel on the other side of the partition or 
diaphragm there 1s aiso a hollow axis of somewhat larger diameter than the 
holiow axis through which the liquids are suppiied into the first compart- 
ment, and out at this bollow ax s the fluids will continually fluw, teparated 
from the matters with which they are previously mixed or combined. 
When the more solid matters fill, or for the most part fill, the 
first compartment, they are to be removed therefrom, and such matiers will 
be found to be arranged within such compaitment in the oider of their 
specitic gravities; thus, by this apparatus, in those cases where the liquids 
are such as will become clear by subsidence, such liquids will be separated 
in a clear or more or Jess clear state, Wale the matters h-avier and lighter 
than the fluids with which they were previously mixed or combined, wiil be 
retained back separated from the fluids.—Not proceeded with. 

985. A. Forp, Battersea-fields, and R. Riee, Great Winchester-street, London, 
“* Re-forming and re-using old or waste vulcunised ind.a-rubber.”—Dated 
2lst April, 1863. : ce 

The pateutees Claim, Firs’, the preparing of vulcanised india-rubber, 
when in a state of tine division, and without any previous anvealing or 
amaigamati: g in moulds, fur tue purpose of its ein. subsequently suvmitied 
to the action of heat. Secondiy, the re-moulding and re-vulcanising Mila- 
rubber without the aid or necessary admixture of any of the new or uuvul- 
canised jnudia-rubber. 


986. H. RaFreEn, Coventry, ** Obtaining printing surfaces.” —Dated 21st April, 
1863. 

This precess for obtaining printing surfaces is founded on the elasticity of 
a sheet or film of india-rubber, or simiiar clastic yum or substance, which 
is made in certain ports to adhere to a piate or sheet of a porous, perm: abie, 
or pervious, and comparatively wou-lustic material, or some non-elasiic 
material that is mude permeable or pervious in the parts not require: to 
adhere. A fluid is then mide to pass through this nou-elastic piate ur sheet, 
with a certain degree of pressure, whch expands the elustic sheet or film in 
those paris not achering. As ing as t: e pressure is continued, these paits 
are fuund pr jeciing ia convex surfaces from the non-e artic piute or sheet, 
and tie surface of the elastic sheet cr film in this state being made conduct- 
ing with a coat of piumbusge, an eiectrotype can be taken, which will be the 
printing surface requiied. 

987. J. Heap, Ashkton-under-Lyne, “ Adjustable wrenches for nut pipes and 
pins.” —Dated 2ist April, 1563. 

The First of these impicvements consist in constructing wrenches of a 
new jorm, the handle c.eing made so as to be lngthened at picasure, by 
which meons an eduitional leverage or power can at all times te obtuiney, 
and which is of great importance when the instrument is to be appied to 
nuts, pipes, or pins of varying dimensions. The ivventor «flects this im- 
provemeut by baving the hanule made of a hoilow piece of r.uad iron or 
pipe, which 1s screwed or tapped iuside with a thread to correspond with 
the thread of the screw on the contrary end ot the head or jaw of the in. tru- 
ment. The handie is made larger in circumference next tne screw than the 
sciew itself, by which means 1t operates as a flange and regulates the 
sliuing box. Another part of the improvements cousis(s in making the head 
or jaw of the instrument with a tail screw to work into the screw of the 
haudle, the part next above the screw being made square or four sid.d, on 
which 1s piaced the slide box, with a tongue or catch working on a pivot or 
cenire piu fixed on a projection or nib on the upper side of the slide bex, 
» hie is acted upon by a spring attached to the :ongue or nik. The Second 
iv provements consist in consiructing nut wrenches with a screw of selid 
metal, and with pivots at each end, which tun in bearings comp sed of 
two smal) plates jet into grouves m the heus of the key.—Not proceeded with, 
938. E. L. Simpson, Bridgeport, Fairjield, ‘‘ Waterproof compounds.” — 

Dated 218 tApril, 1863 

This inveution consisis in producing a compound free from sulphur or 

iph i dients, whch, when applied, will render the articles or 
fabrics to which opelied im ious to air or water, and free from the 
ffensive odo he ts 











of the coal, and in some cases the sub t i 





arrange’ 
within the vessel of a loose or movable piece, formed by pref in the 
shape of an oblate spheroid (but which may be of avy other convenient 
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carbonaceous constituents into combustible gases, effected in a continuous 
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ur arising from sulphured or vulcanised yo T 1 
made use of are gutta-percha, naphths, camphine, and linseed or other oil. 
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993. H. Donan, Johnstone, Renfrew, “ Bending or straightening metal 
plates.” —Dated «1st April, 18 3 p 

The pa entee claims, Fi st, the gereral arranzement and ¢:nstruction of 
rolling mills or machives for bending cr straightening metal p'ates 
essentially as describ-d. Secondly, the introductios and use of an inter- 
mediate rolier of small diom ter be: wern the upper roller ans the tw> lower 
rollers in rolling machines «f th’s class, avd ‘or the purposes dese:ibed. 
Thirdly, the forming of the rollers of such milis or machines with argular or 
V-shaved grooves as described. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Seriovs Aspect or THe Iron Market: Prices still Rising; A con- 
templated Advance of £1 10s. a Ton—Tue Coat ‘I'nave: Continued 
Activity: Probable Rise in Price: A jitution among the Colliers—A 
NEW Kalbway OreNED—THE GENERAL MANUFACTURING | RADES: 
Bris\ness Undiminished—T we Witrensart Locke traps: Activi y: 
Contrast with last year Favourable--Lecrure ON TuE Lock T'rave: 
Alleged * Siowness” of Woverhampton Mukers: Waut of Ma- 
chinery— Tue Manuracture or Fire-Arms sy Macsainery — 
AGiTaTION AMONG THE CuarnMakers - ‘T'HE Birmincuam Camber 
or Commerce— Tue Snow or IMPLEMENTS AT THE LIkKMINGHAM 
AgaricutturaL SHow—Tue Gate in THe Buack Country. 





Tue iron market is assuming a most serious aspect to all persons 
who require large quantities of that metal for civil engineering or 
any other purpose. 

The excitement which was so perceptable last week has been more 
than maintained since the date of our last. At the former period 
the confident members of the trade were ready to predict that prices 
of finished iron will at the next preliminary meeting be put up £1 

rton. Yesterday (Thursday), however, in Birmingham, and on 
the day before, in Wolverhampton, there was almost a general 
opinion that the advancu will be £1 10s. This larger rise, it is con- 
tended, will be necessary, that the masters may put themselves right 
with the men. The workmen are now receiving 6d a ton wages 
more than the masters say they are entitled to; and it is proposed 
to adjust the difference by giving the men Ls. aton rise after the pro- 
posed 30s. has been put upon iron. No maker will now accept orders 
at the current list rates, audonly a few at £1 advanceon that list. 
Nail sheets are now realising in Birmingham £3 a tou more than the 
Jowest price within the present year, aud while a few makers of 
hoops consented yesterday, and on Wednesday, to take orders for 
that denomination at £10 a ton, others refused to accept less than 
£10 10s. An excellent demand is still coming from New York, and 
from all parts of the home market there is an eager inquiry. 
The demand is still most perceptible for plates for shipbuilding and 
girder aud bridge building, and some makers have accepted orders at 
recent prices that will require several months yet to execute, and it 
is a fact that not all the orders that were taken when bars were £7a 
ton have at some few works been rolled off. There are few works 
where there are not enough orders in hand to keep machinery fully 
on for two months. Messrs. G. B. Thorneycroft and Co. have issued 
acircular stating that they cannot accept orders at any price for 
delivery within that period, barring one special pattern of plates 
largely adopted by engineers. 

Pig iron is still rising. ‘The best local makers are now quoted 
at £4 10s., and the generally used qualities at £4 and £45s. On 
Wednesday Messrs. Schneider and Hanney put up their forge-pigs 
5s. They are now firm at £4 5s. The local makers complain loudly 
of the miners, who will do very little work, and are very dissatisfied 
with their wages. Nota few makers who usually get all they want 
from their own mines have to buy coal. 

Coal is still in active dewand. Prices are high, but even upon 
these a further advance is threatened. This, however, will depend 
upon the persistence or otherwise of the colliers and iron- 
stone workmen west of Dudley, in their movement for a 
rise of wages. Should they prove determined—and that they 
will so prove is almost certain—and should the rise be given, 
then the rates for coal will go up 1s.aton. White ironstone and 
gubbin are firm at our last quotations. 

The agitation among the colliers of the Staffordshire district 
eortinues. On Saturday, the men employed by the Conduit Colliery 
Company, at Brownhill, ceased work, to the number of about 220, 
for an advance of 6d. per day, on stint wages. Their employers were 
taken somewhat by surprise, by reason of the men not having given 
the full terms of notice. The men working at the other pit remained 
at work. The men on strike behaved in a quiet aud peaceable 
manuer. 

Noah Rogers, the engine tenter who worked the engine by which 
a collier named Price, was drawn over the pulley and killed, at the 
Bluebutton pit, of the Caponfield Colliery, of the Chilliugton Com- 
pany, near Wolverhampton, and who wasseut for trial by the coroner, 
on a charge of manslaughter, was acquitted at the Stafford Assizes 
on Wednesday last. His plea that the engiue crept, or acted of itself, 
in consequence of the overbalancing weight at the second pit, was 
successful. 

The Aberdare branch of the West Midland Railway has been 
completed, and opened for mineral traffic. This will give the 
amalgamated company direct access to the Aberdare coal-field. The 
company has given parliamentary notice for a further extension of 
the Aberdare line, and it is proposed to make branches to the principal 
collieries in the valley. 

In the general trades of the Midland districts briskness continues 
to be the leading feature. With the exception of those of minor 
importance, this remark applies to every branch. Many of the 
Birmingham manufacturers have orders sufficient to ward off auxiety, 
until Christmas has come and gone; and only among the gun-makers 
are loud complaints just now heard. The brass-founders are in full 
operation; the wire and tin-plate workers are we!l employed; the 
orders for edge-tools are numerous; the rolling mill are in constant 
motion ; and the hollow-ware moulders have plenty of work. The 
metal trade is brisk. The electro-platers are duing an average trade, 
and in the jewellery department an improvement is mauifest. 

At Wolverhampton the lockmakers in both the cabinet and fine- 
plate branches are well supplied with orders Fire-irous and other 
miscellaneous articles of iroumongery are selling fast. For japan 
ae there is a good inquiry, and the tin-plate workers and iron- 

ounders are busy. 

The tray aud caddy brauches of the Bilstop japan trade have im- 
proved. The Wednesfield traymakers are in a tolerably good posi- 
tion. Coach-springs, nuts, screws, and railway fittings are in 
active call at Darlaston and Wednesbury; but in regard to gun- 
locks an opposite remark applies. Pleasing reports are given by the 
Westbromwich iroufuunders, and at Walsall the saddlers’ iron- 
mongers are not idle. Inactivity at the iron-foundries ie also needless. 

Cousidering the very uusettles condition of the money aud metal 
markets, the lock trade of Willenhall shows a fair amount of activity. 
In the rim-lock branch orders from Australia and New Zealand 
continue steadily to arrive, and in the case of commouer descrip- 
tions of lift-up locks, the demand is large. Lu dead and mortice 
looks there is full employment both for home and foreign trade. 
For draw-back and other kinds of hall-dvor locks the demand is 
not quite so brisk; but in these branches the supply is 
comparatively limited, so that the slight depression affects only 
a few manufacturers, The padlock trade is remarkably active, 
Especially is this the case in the superior descriptions of those 
articles, the manufacturers of favourite samples haviug many orders 
in perspective. In the cheaper kinds, also, there ix considerable 
activity, in consequence of the large and increasing demand 
from India, a market which bids fair, so far, at least, as this branch 
of industry is concerned, to supply the place of the United States. 
An improvement bas taken place in the trauk and barrel locks branch 
for the South American market, the dewand having been inactive 
for some months pee The latch makers are busy, the 
country trade being brisk, consequent upon the anxiety of the factors 





to clear off all orders before the end of the year. The key stampors 
are not so full of orders as they were a few months ago, the demund 
for stamped keys from the Continent having, to some extent, sub- 
sided. In bolts there is great activity, notwithstanding the recent 
advance in price, which in these articles have been proportionately 
greater, the material being the chief item in the cost of their produc- 
tion. The manufacturers of screws, gridirons, and miscellaneous 
articles report a good aud steadily increasing demaud, ‘The curry- 
comb trade is, perhaps, a shade better, but is still greatly and well- 
nigh hopelessly depressed, At Short Heath and New Invention 
there is a fair trade for chest, till, and cupboard locks, these 
branches having just emerged from the stagnation iuto which they 
were plunged by the sudden stoppage of the American demand, that 
market being formerly the principal consumer of these articles, 
The gun lock trade of Duarlaston continues languid, but in the nut, 
screw, coach spring, and other branches, there is full employment at 
remuuerative prices. 

Taking a retrospective view of the lock trade of Willenhall 
during the past twelve mouths, the present time contrasts very 
favourably with the corresponding period of last year. At that 
time the demand was limited and precarious; the artizans were only 
partially employed. and the store-rooms of manufacturers groaned 
with the burden of accumulated stocks. During the year, however, 
as we have reported at periodical intervals, there has been a steadily 
increasing improvement in the condition of employers and em- 
ployed. 

On Monday evening Mr. Philip Walters, lately in partnership 
with his brother, the well-known lock manufacturer of Wolver- 
hampton, delivered a lecture at the Atheneum in thattown on * The 
Wolverhampton Lock Trade.” Mr. Hobbs, he said, had been a 
great benefactor to the trade, for if he had not started his lock 
making concern in this country, Great Britain would have been in- 
undated with American-made locks, as it had been with American 
clocks. It wasa mistake to begin the concern in London, but he failed in 
his efforts to fiud men to support him with capital in Wolver- 
hampton, Whe lecturer condemned the practice of sacriticing quality 
to cheapness, and said it would be found that the makers 
of a good article enjoyed a steady trade, while, the producer 
of the inferior and: chexper article was without orders. Le 
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denounced the method which some makers pursued, of putting on | 


goods the names of firms who were really not the makers. ‘That 
practice he considered very prejudicial to the interests of the bona 
fide manufacturer. Of all articles respecting which price should not 
be sacrificed to quality, locks, whose e<sential use was to secure pro- 
perty, should stand first. He said that more enterprise was wauted 
in the lock trade of Wolverhampton. “ Uhirty years ago (he con- 
tinued) the quantity of Bramah and other pateut locks made in the 


town was euormous, but since that time machinery for cutting the | 


guards had been introduced into Loudon, where the trade in those 
descriptions were now for the most part carried on.” During the 
Crimean war the Government demand for lucks was enormous, and 
notwithstanding there was now no war, yet more Government orders 
ought to be secured in Wolverhampton than were now coming into 
the town. Indeed, Wolverhampton ought to secure all such orders, 
aud not these alone, but also the entire home and foreign 
demand. The lock trade was easy of extension, and, when 
properly managed, a lucrative one also. He was of opinion that 
locks could be made cheaper and better by machincry than by hand. 
Operative locksmiths, instead of suffering by the introduction of 
machinery into their trade, would be benefitted. 
to give their hand labour, and to work more hours and harder and 
for less money than was the case ten yearsago. He knew of decent 
locksmiths who did uot earn more than 15s or 16s. a week, but who, 
he contended, should, at least, earn 5s. or 6s. a day.” By the use of 
machinery the men at Willenhall, in particular, would no longer be 
compelled to work so toilsomely at the anvil all day, to the rapid 
destruction of the health, “making men at forty to possess no 
better a constitution that men at seventy.” This unnecessary waste 
of bone, muscle, and sinew was a positive disgrace to the age. 
There was wanted in the lock trade what was so efficient in the 
manufacture of pins, needles, and steel pens and the like—a system 
of the division of labour which was the secret of properly develop- 
ing such trades. The present mode of “one man making a lock 
out and out,” if persisted in, must drive the trade from the district 
entirely. He should be glad to see a different class of men engaged 
in the trade. Their habits at present were profligate and drunken, 
and this he attributes to the old and bad syetem of want of discipline 
and to the masters allowing them to work or play as they 
pleased. In anvther essential point—a sanitary one—he knew 
of premises, which were a disgrace to any manufacturer, for they 
had not been cleaned or whitewashed for thirty years. Men 
were wanted at the heads of the lock manufactories, who, 
by their talents, discretion, and, above all, by their ex- 
ample, would promote the well-being of the workmen, by a 
proper system of discipline founded upon philanthropic and 
Christian principles. Some manufacturers in that district had 
started working men’s institutes in connection with their works, 
This was a step in the right direction. The School of Design was 
calculated to benefit the trade; but its advantages were not 
seized upon as readily as they ought to be. The 
French and Germans, however, brouzht all their artistic 
skill to bear upon all their locks, which were far ahead in out- 
ward appearance of those made in the Wolverhampton district. 
He repeated that the present position of the trade was a disgrace to 
them as a trading community. As many lever-locks were made in 
London now ina month as were formerly made in ayear. And was 
it not a strange idea that locks of London manufacture should 
actually be sold in Wolverhampton? Why, it was like sending 
coals to Newcastle. London, tov, was formerly their best market. 
They could not now sell hand-made Jocks with any satisfaction either 
to masters or men; aud they had to groan under the low prices they 
obtained as compared with those obtained for machine-made 
articles, The lock-trade was making rapid progress in Lau- 
cashire, and was being graduaily introduced into Birmingham. 
Ne had heard of the starting of a manufactory at Kidderminster, 
and the Coventry people, he kuew, were anxious to get the 
trade introduced there. He hoped he should yet see such 
reforms introduced, and such a spirit manifestel, as would tend to 
restore the trade in Wolverhampton tuits former sound aud prosperous 
condition. Our readers must not conclude that no macuiae-made 
locks are turned out in Wolverhamptou, inasmuch as very large 
numbers of almost every description are so manufactured there. 
The lecturer's brother, and Mr. Aubin, and Mr. Yates, are chief 
amongst the lock makers who are using machinery in that towa., 
It caunot, however, be devied that where custumers are prepared 
to give what the makers term “a fair price” for a lock, a first-class 
hand-made lock is preferred by both Government and also private 
customers. 

The progress of the scheme set on foot a year anda half ago by 
the makers of Government small-arms in Birmingham, with a view 
to the making of those implements by machinery in that town, as 
they are made at the Eutield manufactory, and by the Londou 
Armoury Company, is detailed in a complete and interesting article in 
the Birmingham Post 

Au agi‘ation has arisen among the chain-makers of Cradley and 
the neigtbourhvod, with the view of obtaining an advance of 
wages. ‘he men employed in this branch of trade are a very 
numerovs body, and many of them are now on strike. At the 


Stourbridge Police-court, ou Friday last, Messrs. Noah Hingley | 


aud Son charged several of their men with neglect of work. The 
defendants were ordered to return to their work aud pay costs 

The Birmingham Chamber of Commerce are at present engaged 
in making inquiry iuto the working of the system of Goverument 
contracts, and they have issued circulars to mauufacturers and others 
asking for information on the subject, and for suggestions as to the 
best method of improving the existing forms and conditions of the 
contracts. A writer ou this subject in a Birmingham paper says :— 
“ There is strong reason to hope that the Government will adopt any 
well-grounded sci of a dment that may be laid before them, 
because the inquiry now pending is initiated by the Director 








They “had now | 


| John Whittinshaw, 





of Contracts at the War Office, who finds that the | present 
system has the effect of deterring many manufacturers from ten- 
dering. ‘This fact makes'the case more hopetul than if the move- 
ment arose from without, as would have been the case if the manu- 
facturers had endeavoured to obtain redress for their wrongs, instead 
of quietly abstaining from the competition, as many of them in this 
town have done. The grievance complained of is frequently of this 
nature. A coutract emanates from the War Office or the Admiralty, 
aud mannfacturers are invited to tender for a supply of some article 
of common use in the army and nayy. A pattern is exhibited by 
the Government, andfrom this pattern the manufacturers set to work, 
When their goods are seut in for approval, they have to pass under 
the notice of men who are generally incompetent to exercise a pro- 
per judgment. According to a penny wise and pound foolish 
system of false economy, these viewers are ignorant men, receiving 
low salaries commensurate and accordant with a low standard of 
intelligence. By the inexorable measure of red tape, all kinds of 
goods are judged and decided upon, and supplies are often rejected 
from the caprice or the ignorance of the viewers. In other cases 
some trifling divergence from the pattern causes rejection, even 
though that divergence, as has been the case in many instances, 
actually increases the value and utility of the article. The worst of 
the matter is that from the decision of these ill-informed aud incom- 
petent viewers there is no appeal, and the manufacturer has his 
stock of zoods thrown back upon his hands, aud is utterly ‘without 
redress. Perhaps the articles he has contracted for are useless unless 
he can sell them to a foreign Government whose purchases are made 
on a more lairand sensible system; perhaps they remain on hand 
for years before a customer can be found. In any case the loss and 
annoyauce are vexatious aud great; and that the grievance is not 
imaginary is proved by the fact that the Government itself is driven 
to ackuowledge its existence and cast about for a remedy.” 

At the Birmingham Agricultural Show, which closed last week, 
Messrs. Rinsome and Sims, of Ipswich, exhibited a collection of 
eugines and agricultural implements. Messrs. Marshall, Sou, and 
Co., of Gainsborough, showed au 8-horse portable engine, with 
several improvements ; circular saws, and so furth, The third stand 
was supplied by Messrs, Mapplebeck and Lowe, of Birmingham, who 
exhib ted a variety of chaff-cuttiung machines. The fourth stand was 
that of Messrs. Belliss and Seekings, of Broad-street, who exhi- 
bited a 2-horse power high-pressure vertical fixed steam engine, 
suitable for factory work, grinding, sawing, and other purposes, 
Mr. IT. Bradford, of Mauchester, exhibited a number of washing, 
wringing, and maugling machines. Messrs. T. W. Ashby and Cy,, 
of Stamford, exhibited a variety of farming implements, Messrs, 
Ashby and Co., showed one of their patent hay-making machines, 
They also exhibited a 4}-horse portable steam engine, which can be 
heated with wood, and is, therefore, suitable for the colonies. 


Messrs. Ashby also exhibited a number of chaff cutters 
and other implements. Mr, W. Middleton, of the Vual- 
can Foundry, Birmingham had also a stand of ma- 
chinery, including a punching and shearing machine. 


Messrs. Amies aud Barford, of Peterborough, had a stand, the most 
remarkable implement upou which was “a water ballasting wrought 
iron field roller. Messrs. Amies and Barford also showed drain- 
age pipes of cast iron, fitted with gratings which would prevent 
vermin from passing up into the drain, but would allow water aud 
sediment to pass treely down. Messrs. Ilornsby and Sons, of 
Grantham, exbibited «a good collection of iron ploughs and other im- 
plements. Mr. W. C. Cambridge, of Bristol, showed. clod-crushers, 
combined tine and chain harrows, and washing and other machines. 
Messrs. J. and F. Howard, of Bedford, exhibited hay-makers, 
horse rakes, ploughs and a new chain harrow. Measrs, Howard 
also showed some horse rakes, with reduced leverage. ‘The 
proprietors of the Beverley Ironworks showed several 
model carts. They also showed a liquid manure distributor, 
or water cart. Mr. E. G. Handley, of Moor-street, Birmingham, 
showed a number of Freuch and other millstones, aud some “ silver 
steel millpicks.”. Mr. R. Boby, of Bury St. Edmunds, showed a 
double-action bay-making machine, of light draught, and of simple 
construction. Mr. Boby also showed a patent self-acting corn 
screen, with blower for removing thin and broken corn and dirt. 
Messrs. Clayton, Shuttleworth, and Co., of Lincoln, exhibited 
a 6-horse power portable engine, and a small thrashing 
machine. Mr. E. Il. Bentall, of Heybridge, Maldon, Essex, 
had a collection of chaff cutters, root pulpers, &c. | Mr, 
Broad-street, Birmingham, exhibited steam 
engines and circular saw benches. Messrs, Ruston, Procter, 
and Co., of Lincoln, showed an 8-horse power engine, with an 
arrangement of the tubes intended to prevent the deposit of sedi+ 
ment upon them. Messrs. Picksley, Sims, and Co, showed a 
nutber of chaff-cutters. Messrs. Roby and Co., of Lincoln, showed 
a portable steam engine, 8-horse power, with a patent fire-box sur~ 
rounding the grate and ash pit, and preventing sparks from blowing 
about. Mr. J. Baker, of Jamaica-row, showed a number of washing, 
wringing, and mangling machines. A large space was occupied by 
Messrs. Garrett aud Son, the agricuitural imvlement makers, of 
Saxmundham, Suffolk. Mr. W. 8. Underhill, of Newport, Salop, exhi~ 
bited a treble- blast threshing machine, with a pateat elevator and 
cross screen suspended to the “joggle” board: At au annual 
meeting of the subscribers, Mr. io as ono of the implement 
exhibitors, expressed the satisfaction of himself and fellow exhibitors 
with the mauner in which the Stand Committee had discharged their 
duties this year. Last year a recommendation was made that the 
agricultural character of the implement department should be more 
strictly preserved, and this recommendation had been received and 
carried out by the committee in a way which had thoroughly met the 
desires of the implement exhibitors, who were delighted to tind that 
their department did not this year present that appearance of a 
general bazaar which last year all were agreed that it did. Me, 
Mathews, speaking on behalf of the agriculturists, said that the 
change was considered as agreat improvement. “ They were put to 
some expense in coming, and many of them had to come from a 
distance, and they were always glad to find in the show what they 
came to see, aud nothing else.” Mr. Wiggin, as a member of the 
Staud Committee, explained that they were anxious that the show of 
implements should be as much of an agricultural character as pos- 
sible; but if the space was not filled by them, rather than see it 
empty they would take things most closely allied to horticulture and 
its kindred pursuits 

This district in common with every part of the kingdom, suffered 
from the gale of Thursday week. But in a district bristling with 
those lofty outlets of smoke of never-ceasing fires, which form one 
of the chief features in a midland landscape, it might well have 
been imagived that the loss to life and property would very far ex- 
cved that which actually resulted. Many, doubtless, were the huge 
stacks whish reeled and staggered in deference to the mighty force 
of a mighty wind; bat few were the cases in which their boisterous 
assailant was successful in accumplishiug his purpose, ‘The most 
notable of these exceptions cecurred at Birmingham. At the 
fender makiug worksoi Mr. William Turner, in Virchall-street, at noon 


| asound as of pebbles coming over the roof was heard, and folowing 





close upon it a tall chimuey crushed into the roof, the workpeople 
were buried in Leaps of ruins, and when at length rescued, several 
of them were badly injured, and one, a young girl—was found with 
her skull clove, aud dead. An inquest was afterwards held upon the 
body, aud adjourved in order that inquiries might be made in regard 
to the strengih of the chimuey. 

Ou the morning of Thur-day last, William Randall, a tin-plate 
manufacturer, of Birmiugham, was pouring some spirit from a can, 
when a strong wiud coming through the open door, blew the flune 
of agas lamp ivto coutact with the liquid, set the whole of it on 
fire, caused Raudall to run into the yard, wuen the can and its con- 
teuts exploded, and so severely injured him that he died in a day or 
two afterwards. 

“The Cranages’ discovery was immediately improved upon by 
Mr. Hall’s pig-boiling principle,” iu ours of the 27th ult, should be 
—The Cranages’ discovery was immensely improved upon, &., the 
word “immediately ” being a misprint for immensely. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverroot: Mersey Docks and Harbour Board—Haurax Warter- 
workKS—State OF EMPLOYMENT IN LANCASHIRE: Commencement of 
the Public Works —Tue Sono Ironworks, Bouton : Large Castings 
—Srate or Trave at Suerrienp—Deata or Mr. S. Hatt— 
Demanp ron Lasour In THE CLeveLAND District—ComMence- 
MENT OF A Pusriic Park at OLtpnam—Tue Cortron Suppiy 
Question : Hopeful Prospects of the Future—Nortuern Matters: 
Exports from the Tyne: The Cleveland Iron Trade: The Low Lights 
Jock: The Newcastle Time Guns—Scotuann: Gartness lronworks: 
Trade of the Clyde: Steam Shipbuilding: Sanitary Reform at Edin- 
burgh, &e. 

To commence with Liverpool. The Mersey Docks and Harbour 
Board at its last sitting determined on rather a considerable expen- 
diture. The Committee of Works recommended that the larger 
lock at the Canada Half-tide ‘dock, and also the smaller lock adjoin- 
ing should be lengthened in accordance with a plan submitted, at an 
estimated costof £2,800. The chairman explained that, originally 
it had been intended that the 30ft. lock should be lengthened 10ft., 
and the smaller lock left as it is at present. It was then agreed that 
they should expend £2,500 in the large lock, £500 of which was to 
be reimbursed by the Bridgewater ‘Trust. But while that work 
was going on, the committee thought it would be very desirable that 
the smaller lock, as well as the large one, should be increased, 
because if there was a necessity for lengthening one lock, there 
appeared to be an equal necessity for enlarging the other. The 
original length of the 32ft. lock was 78ft. It was approved by the 
board tiat it should be lengthened to 100ft. This did not include 
the adjoining lock of 20ft. in width. The proposal now is to 
lengthen both locks to 112ft. each. The board would understand 
clearly that the change involved a total outlay from the beginning 
of about £4,800; but he believed that from the facility of working 
them the docks would be able todo very much more work, the flats 
being got out of them with great readiness, and that the board would 
be reimbursed for the outlay that was proposed. After some discus- 
sion, the recommendation was agreed to. It was agreed to lay a branch 
line railway, running westward from the dock line on the east side of 
the Wapping Basin, to the margin of the Duke’s dock, at an esti- 
mated cost of £175—subject to the board being reimbursed the 
amount so proposed to be expended. It was stated that this was to 
be carried out in compliance with an Act of Parliament. It was 
agreed to erect a shed on a portion of the north-west quay of the 
Brunswick dock, at an estimated cost of £4,750. In reference to 
this matter, Mr. Graves said that when considering the proposal to 
erect a shed on the Brunswick Dock Quay, it had been palpable to 
the Docks and Quays Committee that for some time the Brunswick 
dock had not been doing at all its fair share of work, and finding 
that the trade of the port had overtaken the ability to find accommo- 
dation for it in the other docks, they turned their attention to the 
Brunswick dock, and they considered that the north-west side of it 
might very aed be dealt with and made available for the gene- 
ral wants of the port. The quay of that dock was four feet four 
inches under the level of the other dock quays, and it was impossible 
to erect anythiug upon its present level without running the risk 
of having any goods stored or landed injured by high tides. It, 
therefore, became necessary to raise to the present level a portion, at 
all events, of this west side, and that the engineer proposed to do by 
simply raising the floor of the proposed shed to the height of four 
feet four inches. By doing that they would get a platform similar 
to those used in railway stations, where the goods could be landed 
direct out of the ship’s hold, and rolled on to the cart, which could 
be backed in at the other side of the shed in order to receive the 
goods, without, he hoped, the extra expense of hoisting. 

The Halifax Town Council has entered into contracts, to the amount 
of nearly £40,000, for the extension of its waterworks in the Ludden- 
den Valley. 

The state of employment in the manufacturing districts was 
summed up as follows at the weekly meeting of the Manchester 
central executive relief committee ou Monday :— 


Full work, Short time. Out of work. 


Last week in July eo coe 286,837 ee 121,718 oe 178,205 
% » August oe 3 46 eo 118,900 ee 171,535 
om » September .. 267,962 : 104,198 ee 160,835 


» = yg,:«<October .. ., 26640L .. 106,857 .. 154,219 
- »» November e. 248,824 oe 116,615 ve 159,117 
A letter was read from the Home Secretary, in answer to the charge 
of delay made against the Loan Commissioners, and the charge of 
costliness with reference to the nature of their operations; this 
document was beld over for another week. After a long discussion 
it was agreed by the committee that all public works commenced 
under the recent Act must be under the direction of town councils 
and other boards set forth under the Act, and in no case under that 
of relief Committees, The first of these works was commenced on 
Monday at Prestwich, where the Manchester corporation are about 
to construct a new reservoir, capable of holding 20,000,000 gallons 
of water. In accordance with arrangements previously made 
between the town council and the board of guardians, 51 men from 
the labour establishments of the latter were taken by Mr. 
Somerset, deputy-clerk, to Prestwich, where Mr. James Lynde, 
the city surveyor, and Mr. Worthington, the contractorreceived them, 
Out of the number Mr. Lynde selected 48 able-bodied men, the other 
three being rejected as unfit for the kind of work required. The 
whole of the men chosen were bona fide mill operatives, and great 
care will be taken that labourers of no other class mix with them. 
In less than an hour the men were working away with zest and 





cheerfulness, to the perfect satisfaction both of the city surveyor and 
the contractor. The men work in gangs of six each, with two 
skilled foremen over the whole. The pay will be regulated by the 
work, and the scale will be such as to allow of a good week's wages 
being earned. Additional men will be put on as the works proceed. 
‘The present occupation of the labourers is digging, excavating, and 
preparing the clay for the puddling of the reservoir. The com- 
pletion of the undertaking, which is under the control of Mr. Lynde, | 
will occupy probably two years. 

We may note that four castings in greensand, of unusual magni- | 
tude, have recently been successfully made at Messrs Hicks and 
Sons, Soho Ironworks, Bolton. Two comprised a press top and 
bottom, for Government, each weighing 20 tons. Another was 
part of an anvil block, weighing 25 tons, and the fourth was 
the remaining part of the anvil block, weighing 42 tons. This 
gigantic anvil block was made for the use of tue Bolton Steel Com- 
pany. 

Trade at Sheftield is reported to be in a healthy state. The 
country demand for steel for miscellaneous purposes is active. The 
demand from America for steel and cutlery continues large, although, 
to a certain extent, of a speculative character. From Australia, 
New Zealand, and India the orders continue moderately good. The | 
large iron and steel houses continue to receive considerable orders | 
for railway materials, armour-plates, gun-metal, and heavy goods 
generally, 

The death is announced of Mr. Samuel Hall, a Nottinghamshire 
gentleman, of a very advanced age (82 years), who, in his earlier | 
days, displayed considerable inventive powers. Apart from several 
important improvemeuts connected with the lace manufacture, for 
which Nottingham has attained a deserved celebrity. Mr. Hall 
obtained patents for improvements in the steam engine, for com- 
bustion of smoke, for the prevention of the explosion of steam 
boilers, and for the reefing and unreefing of paddle-wheels. The 
principal ao ede ag in the steam engine consisted in a new 
mode of condensation of the steam, by ing it through metallic 


pipes or channels surrounded with cold water. The same portion 
of water was made to circulate through the boiler and the 
pipes, so that no fresh supply was required even duriog long voyages, 
and no incrustation was formed within the boiler and engine. This 
improvement was well known to Captain Sir W. E. Berry, R.N., 
and Captain Horatio Austin, R.N., and a saving of more than 20 per 





cent. in fuel and repairs was reported to the Admiralty as being 
thereby effected. The combustion of smoke was produced by 
arrangements for slowly and gradually feeding the fire with fuel, and 
forthe admission of atmospheric air to the ascending gases and smoke. 
This apparatus is in operation at the General Post-office, in London. 
The prevention of explosion in steam boilers was sought to be effected 
by arrangements for giving a constant rotary movement to the 
valves so that they cannot become immovable and ‘ fast,” and for 
supplying the constant waste of water in the boiler, so that this can 
never become empty, or nearly empty. Lastly, the reefing and un- 
reefing of paddle-wheels were effected, without stopping the engine 
or vessel, by means of the simple contrivance of placing the central 
ends in grooves made of two discs of metal, converging in one and 
spiral in the other. As the latter turned upon the former the 
paddles are protruded, or drawn inwards, according to the direction 
given. This operation wasregulated in the most interesting manner 
by observing the number of strokes made in a given time by the 
piston of the steam engine. On these and kindred subjects Mr. 
Samuel Hall laboured with enthusiasm and constancy to the close of 
his protracted life. 

A correspondent of a Manchester paper, who signs himself 
“ Vulcan,” makes the following suggestion :—“ Will you allow me, 
through the medium of your paper, to call the attention of strong, 
able-bodied, unemployed young men, to the present great demand 
for workmen in the iron trade. Through the increased consumption 
of iron for shipbuilding and other purposes, a wonderful impetus 
has been given to the demand for manufactured iron, and new 
works have been and are being erected in various parts of the 
country, but chiefly in the North Riding of Yorkshire and the county 
of Durham, or in what is calledthe Cleveland istrict. Several of these 
works are now nearly ready for work, and already there is scarcely 
a sufficient supply of workmen to keep the works going that are in 
existence. ‘he manager of one extensive works has been adver- 
tising for underhand puddlers in the Manchester papers for the last 
twelve months; and by commencing as underhands, strong young 
men would in course of two years or so be able to work as puddlers, 
who are now making from 50s. to 60s. per week. The manufacture of 
iron in this country is likely to increase, from the almost inexhaus- 
tible supplies of the raw material; and I would earnestly call the at- 
tention of our unemployed workmen—especially the younger portion 
of them—to this branch of industry as a permanent andremunerative 
employment.” 

A public park has been commenced at Oldham, with the twofold 
object of finding work for unemployed operatives, aud providing 
means of wholesome recreation for the local public. 

Messrs. Neil Brothers, gentlemen of much ability and experience, 
estimate the total probable supplies of cotton for next year at 
2,665,000 bales, as compared with a probable aggregate of 1,910,000 
bales in the current year. Assuming that Messrs. Neil Brothers 
estimates are realised, the Lancashire mills ought to work two- 
thirds time in 1864, and with the aid afforded by public works pau- 
perism ought to be brought, by the close of next year, nearly to its 
normal level. Great progress is certainly being made in the deve- 
lopment of miscellaneous sources of supply. At the last weekly 
meeting of the executive committee of the Cotton Supply Associa- 
tion, a letter was read from the British Vice-consul at Latakia, 
North Syria, stating that cotton has further advanced in price, and 
that the French packet took 157 bales on the 12th ult., being the 
first large export for the year. There is abundance of cotton, but 
the native cleaning machines work slowly, and the agents of 
French houses are, therefore, buying it in the seed, in order to 
secure a supply. The writer offers his services to purchase 
cotton on commission at three per cent., the prices quoted being 
24 piastres the oche of 2#lo; and having secured the assis- 
tance of an experienced merchant accustomed to do busi- 
ness with the natives, he is prepared to execute any orders 
that manufacturers or others may send to him. A Jetter was 
received from Rio Grande do Sul, respecting the distribution of seed 
sent out by the Association, and stating that a quantity of seed had 
also been received by a Brazilian gentleman from Pernambuco. 
Attention has now been drawn in all parts of the province to the 
cultivation of cotton, and it is expected by June next that the pro- 
duce will be coming to market. Communications to the newspapers 
in Portuguese on the cultivation of cotton have been forwarded to 
be printed for wider circulation. A letter was read from her Ma- 
jesty’s Consul-General in Cuba, reporting the arrival of seed sent 
to him by the Association, and stating the measures which he has 
adopted to promote its distribution. A small sample of cotton was 
received from Cuba, and valued at fully 24d. per pound. It is 
grown by a gentleman who has taken a large act of land in Guai- 
maro, about 70 miles due east from Principi, and who purposes cul- 
tivating it independently of slave labour. There is a floating 
population of about 1,000, and his plan is to make small advances, on 
condition that the same be refunded in cotton only. He takes 
the cotton in the seed, having himself provided sufficient 
machinery for cleaning and packing, thus making the cultivation by 
small holders of land an easy matter. He expects to ship this year 
between 500 and 800 bales, and has no doubt the quantity will be 
increased year by year. He is using his own resources freely, aud 
is so convinced that his plan of growing cotton by free labour can 
be made successful, that he has removed his family from Principi to 
Quaimaro, in order that he may personally superintend the experi- 
ment. The samples of cotton grown at Salem, in the Madras Presi- 
dency, and which obtained the Governor-General’s prizes this year, 
were valued, the indigenous (Ooppum) at 22d., and the exotic 
(Bourbon) at 31d. to 32d. per pound. A small sample of cotton 
grown by an old colonist at Adelaide was submitted for examination, 
and valued at from 29d. to 30d. per pound. Seed was supplied for 
Barbary and Java. 

The exports of goods from the Tyne, last week comprised 35,197 


| tons of coal, 3,775 tons of coke, and 11,075 ewt. of iron. There was 


an increase of 1,486 tons in the shipments of coke, and of 150 ewts. 
in the shipments of iron, but the exports of coal fell off 4,517 tons, as 
compared with the preceding return. Messrs. R. Stephenson and Co. 
observe in their December circular, with regard to the Cleveland 
iron trade :—* Our pig iron market has undergone a further change, 
No. 1 being now 60s., and very firm. White pigs have advanced 


| from 52s. to 55s. These advances are justifiable, being based upon 


prudential grounds. ‘The principle involved is one of supply and 
demand in the first instance, and the probability of demand without 
supply inthe second. Our make at the present moment is so many 
thousand tons per week, witk a demand fully proportionate; but the 
balance of equilibrium may be wonderfully altered if the discontent ap- 
parent amongst the colliers should terminate in a general and protract- 
ed strike. Sales at the full list prices may come in rather tardily, but 
the ‘back’ orders are heavy enough to afford a guarantee against any 
accumulation of stock. Messrs. Hopkins and Co. have commenced 
and are proceeding rapidly with their new furnaces. four in number. 
This firm bids fair to become one of the largest manufacturing firms 
in the north. The demand for manufactured iron—particularly for 
plates—is considerable, and prices are consequently very firm. Some 
few thousand tons have been booked within the last ten days, and 
there are many inquiries for forward delivery. We anticipate in the 
early part of next year large orders for Kussia and elsewhere, and 
already Sweden is in the market for rails, &c., for summer delivery. 
Barring all political contingencies, we see before us a prosperous new 
year. The rapid rise in discount has had a temporarily depressing 
effect upon our iron shipbuilding trade, the London market being 
most affected. Messrs. M. Pease and Co., and Messrs. Pile, Spence, 
and Co.,—in fact the whole of our iron shipbuilding firms—are, we 
believe, full of orders; the first-named firm having received orders for 
some first-class ships of very considerable tonnage. The new tirm— 
Messrs. Candlish, Fox, and Co.,— have just laid keels for their first 
two ships, and are about to lay down a very large steamer; and we 


| hear of another new tirm having closed with the Tees Commissioners 
, 


for ground near Newport, on which to construct iron ships.” On the 
subject of the long-discussed Low Lights Dock, deputations from the 
Tynemouth Council and the Chamber of Commerce waited on the 
coal trade in Newcastle, on Saturday. On the part of the three 
bodies, great friendliness was expressed towards the projected under- 





taking, but of the countenance and support for which the Tyne Com- 
missioners have so long appealed in connection with the work, no 
prospect was held forth. e only guarantee afforded by the coa 
trade was the oft-repeated one that the subject should receive “ the 
very best consideration.” The firing of the Newcastle time guns 
has been suspended for a few days, to enable the telegraph 
company to make the necessary arrang ts for pli with 
the conditions laid down by the Astronomer Royal of Scotland for 
securing perfect accuracy in the transmission of the electric current 
from the Royal Observatory of Edinburgh to the guns. When 
this is done, the firing at one o’clock will be permanently resumed. 

From Scotland we learn that the Gartness Ironworks have been 
sold to an English firm, who will at once commence operations. 
The amount of custom duties received at Glasgow last month, was 
£85,031, against £80,457 in November, 1862, and £81,183 in 
November, 1861. The customs receipts at Greenock last month 
were £87,040, against £92,743 in November, 1862, and £81,708 in 
November, 1861. At Port Glasgow, the customs produced £13,549 
last month, against £10,441 in November, 1862, and £12,370 in 
November, 1861. The trade of the Clyde is thus exceedingly well 
maintained. A hand screw st has been launched from 
the building-yard of Messrs. M‘Nab and Co., of Greenock, and has 
been named the Rhoda. She is 352 tons burthen, and is fitted up 
with direct-acting engines of 50-horse power. ‘he Wellington, a 
screw steamer, built and engined by Messrs. Blackwood and 
Gordon, Port Glasgow, for the New Zealand Steam Navigation 
Company (Limited), has made a trial trip on the Ciyde. The di- 
mensions of the vessel are:—Length, keel and forerake, 1s2ft. ; 
breadth of beam, 24ft. 6in.; depth of hold, 14ft.; tonnage (builders’ 
measure), 527 tons. The vessel is handsomely fitted, both in the 
fore and after cabins, for about 100 passengers. She is also fitted 
with horse stalls and everything requisite for the New Zealand 
trade, and is propelled by a pair of direct-acting inverted condensing 
engines of 80-horse power; diameter of cylinders, 34in.; length of 
stroke, 27in. She has large boiler accommodation, and works up to 
a pressure of 30 1b. per square inch, her consumption of fuel when 
at full power being about 10 cwt. per hour. When running the 
distance between the Cloch and Cumbrae Lights, the tide was 
against the vessel, notwithstanding which she accomplished the 
distance in exactly 65 minutes, making a uniform speed all the 
way of 12°615 knots, or 14°532 miles, which was very satisfactory, 
as the vessel’s speed was guaranteed at 11 knots, being nearly two 
miles above her guaranteed speed. On the way home a select party 
sat down to dinner in the after saloon of the vessel, after which, the 
usual toasts being given, Captain M’Intyre proposed the “ Prosperity 
of Messrs. Blackwood and Gordon.” In doing so, he stated that the 
vessel reflected credit on the builders, and he was sure she would be 
one of the swiftest and handsomest vessels in the colony. Mr. 
Blackwood proposed the ‘“ Prosperity of the New Zealand Steam 
Navigation Company, coupled with the health of Mr. Levin,” the 
managing partner. Mr. Levin mentioned that he was pleased in 
every respect with the vessel, and that he expected that there 
would soon be more work from the same owners to Messrs. Black- 
wood and Gordon. The town council of Edinburgh has approved a 
report in reference to a bill, for which parliamentary notices have 
been given, for the drainage of the water of Leith, and in which it 
is proposed to confine that assessment to the property or districts 
draining into the water of Leith. An amendment was proposed to 
re-consider the whole subject of assessment, and the opinion was 
expressed by several members that, being a sanitary improvement 
for the whole city, as well as a drainage scheme for that particular 
district, a general tax should be imposed. The report was, how- 
ever, carried by 28 to 9, the understanding being that the other 
outlets of the city drainage should be dealt with in the same way in 
a subsequent measure. The new Dumbarton Steamboat Company 
has contracted with Messrs. Rankin and Blackmore, Eagle 
Foundry, Greenock, for two paddle-wheel steamers, which are to be 
in every way adapted for the comfortable and rapid conveyance of 
passengers between Dumbarton and Glasgow and Greenock. It is 
expected these steamers will make the run to Glasgow from Dum- 
— in about an hour, and that they will begin to ply early in 
April. 














METAL MARKET. 


Tue Metal Market is well supported, and there isa good demand fo 
most articles, 
RaiLs.—A large business has been done at £6 17s. 6d. per ton to £7 for 
ordinary quality. 
Scorcu Pie Iron closes as follows :— 
Mixed Nos. Warrants, Buyers at 63s. 6d. ; Sellers 63s. 9d. 
No. 1. G.M.B. ‘is 62s. 6d. sy, = > 
28, Od. 


ee x 6ls. 6d. ,, 

Gartsherrie, 67s. ; Coltness, 67s. ; Calder, 65s. ; Glengarnock, 65s. 

Coprer.—Some considerable purchases have been made for the Indian 
Presidencies at £105, Sheet and Sheathing ; Tile and Cake, £93 per ton. 

Tixn.—A dull market. Banca has been done at £116; Straits, £114; 
Engiish Block, £112 ; Bar, £113,per ton. 

Tix PLates.—A good inquiry at 23s. 6d. ; Coke, Charcoal, 27s. per box. 

Leap. —A good business at £20 10s., English; Spanish, nominal. 

SpELTER has slightly receded ; £18 19s. 1s the nearest quotation. 

65, Olu Broad-street, London, 10th Dec., 1863. Moats AnD Co. 





PRICES CURRENT OF TIMBER. 
1862. 1863. || 1862. | 1863. 


















Perload— £3 £ 8% £ 8 £ 58.) Perload— ££ 8 £ 8 & 
OAK. eee ee +12 013 0 14 015 0©)| Yel. pine per redneed C. 
Quebec, red pi . 310 410 310 410 | Canada, Ist quality 17 018 0| 17 0 18 0 
yellow pine... 310 410 3 0 4 0) 2nd do... 1l 0 12 0 il 0 12 0 
St.John, N.B.,yel... 0 0 0 0 5 0 510|| Archangel, yellow 13 0 13 10) 13 0 13 10 
Quebec, ouk, white... 510 610 510 6 10 || St. Petersbg. yel. .. 11 wi2 0) lllwh oO 
birch...... 310 410 3 » 310)| Finland. - 9 010 0} 9 OW O 
Memel.. 0 0 0 0 © 0 YW ©/|| Memel . 015 0} W 0b 0 
elm 310 5 0 310 5 O | Gothenburg, y 011 0) 10 O11 0 
Dantzic, oak ... 310 61 | white 9 « 910) 9 0 910 
fir.. 210 310. Gefle, yellow.. . 10101110) lw O1110 
Memel, fir .. 3 0 3 5 | Soderhamn ...... 9201010, 9101010 
303 5 
210 215 023 0, 21 023 0 
5064 
yl. pt se¢e 01414 01414 
rd.pine? O00 0000 
Lathwood, Dantz.fm 510 610 510 610 Staves, pe rd M. Pay, ‘ 
St. Peters 8 0 810 8 O 810. Quebcc,pipe...... 70 0 750) 70 O75 0 
Deals, per C., 12 t. by 3 by Sin. punchron 18 0 200) 18 02 0 


uebec, wht. sp ruce 15 10 18 10 35 10 19 10/) Baltic, crown 150 0 1600 150 0 1600 
QJohu,wht. spruce 14 015 10 1410 16 10|| pipe.....ee 


Horotogicat Propuctions.—“ Rangedaround the base of the clock 
were the watches which Mr. Benson exhibited, and which have been 
universally admired for the beauty and elegance of the ——— 
engraved upon them. The movements are of the finest quality which 
the art of horology is at present capable of producing. —iustrated 
London News, Nov. 8, 1862. Chronometer, me ape — —— 
repeaters, centre seconds, keyless, split seconds, and every Gescrip- 
ticn of watch, dapted to all cli sala Bensou’s Illustrated Pamph- 
let on Watches (free by post for two stamps) contains & short history 
of watchmaking, with prices, from 3 to 200 guineas. It acts as a 
guide in the purchase of a watch, and enables those who live in any 

art of the world, to select a watch, aud have it sent by post. Prize 
Medal and Honourable Mention, Classes 33 and 15. J. W. Benson, 
83 and 34, Ludgate-hill, London, Established 1749. W atch aud 
clock maker by special warrant of appointment to H.R.H. the Prince 
of Wales. 

Cueap Raiways.—Mr. James Samuel, in a letter to the Times 
denies that the Finn Valley Railway, in Ireland, which cost ~~ 
£5,330 per mile, is the cheapest line ever constructed in the es 
Kingdom. He says :—“ So far back as 1852 | completed and a , 
the Morayshire Railway of six miles for £5,305 per mile, inclu ing 
the Parliamentary expenses, exceeding £8,000. JI constructed = 
cpened the Vale of Towy Railway, in South Wales, eleven mi pr} 
long, in 1857, at a cost of £5,380 per mile ; also, two extensions = 
the Morayshire Railway, opened in 1858 and 1800, at a cost of £5,02 
per mile. ‘lo these I might add other lines.” 











Dec. 18, 1863. THE ENGINEER. 








EXHIBITION MEDAL, 1862. 


WEIGHING MACHINERY, 


CONSISTING OF 


EXHIBITION MEDAL OF 1862 TO 


THE STEPHENSON 
METAL TUBE AND COPPER ROLLER COMPANY 


(LIMITED). bridges, Overhead Travelling Weighing Cranes and Crabs, Railway 


Weighing Turntables, &c. &. 


WORES, LIVERPOOL STREET, BIRMINGHAM. 7 
ALEXANDER PARKES, MANAGER. CRAN ES 
CONTRACTORS TO THE ADMIRALTY. Ot the Wai’, P.i.ar, cortable, or Travelling kinds; and Crabs and Winches 
‘an 7 7 ¢ > TURES. ior Steam or Hand Power, &e Also, Turntables, Water Columns, Tanks, 
MARINE AND LOCOMOTIVE BOILER TUBES ° and Pumping Machinery, anu General Raliwav Plant, manufactured by 


Superheating Steam and Condenser Tubes; 
CALICO PRINTING & EMBOSSING ROLLERS, &c. 
London Agent, Harcourt Quincey, 150, Fenchurch-street. (F129) 


RICHARD KITCHIN, Engineer and Ironfouuder, 


SCOTLAND BANK IRONWORKS, WARRINGTON. 
(E1889) 














Prize Medals, 1862, awarded both to the Exhibitors and the Inventor. 


PATENT VORTEX WATER WHEELS, 


WHIRLPOOL BLOWING FANS, CENTRIFUGAL PUMPS. 


For Descriptive Circulars, &c., apply to 


WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. | 


(F2240) | 











BENSONS, ADAMSON, & GARNETTS, 
YORKSHIRE STEEL AND IRON WORKS, 


MANUFACTURERS OF 


Cast Steel Cranked and Straight Axles, Shafts, and 


General Forgings, 
LOCOMOTIVE anp orHeR Rattway Wuee_t TYRES witnout WELD, 


€AST STEEL RAILS (to any Sation), BARS, BOILER PLATES, &¢ 
BESSEMER STEEL INGOTS UP TO TWENTY TONS WEIGHT. 


Have appointed H. J. WALDUCK & CO. their Sole Agents for the United Kingdom, 
Pa Heap OrFrices—1, MARKET STREET, MANCHESTER; 
And at 5, Bennett’s Hill, Birmingham; 33, Quay Side, Newcastle-on-Tyne; 12, Royal Exchange Square, Glasgow 5 
Victoria Chambers. South Parade, Leeds; 22, George Street, Sheffield. 
The Albany, Old Hall-street, Liverpool. 
And 11, OLD JEWRY CHAMBERS, LONDON, 








THOMAS TURTON AND SONS, 


MANUFACTURERS OF 


CAST STEEL FOR PUNCHES, TAPS & DIES, 
TURNING TOOLS, CHISELS, &c, 
CAST STEEL Piston Rods, Crank Pins, Connecting Rods, Straight 
and Crank Axles, Shafts, and Forgings of every description. 
DOUBLE SHEAR STEEL, Fires Markep yj 
BLISTER STEEL, T. TURTON. y 
SPRING STEEL, Edge Tools Marked ‘ 
GERMAN STEEL, WM. GREAVES AND SONS. 
Locomotive Engine, Railway Carriage and Wagon Springs and Buffers. 
SHEAF WORKS AND SPRING WORKS, SHEFFIELD, 


LONDON WAREHOUSE, 35, QUEEN STREET, CITY, 


Where the Largest Stock of Steel, Files, Tools, &c. &c., in the World, may be selected =, sto 
(E24 


RUSTON, PROCTOR, & COS 


CELEBRATED PORTABLE ENGINES 


FOR THEIR SUPERIOR EXCELLENCE HAVE RECENTLY HAD AWARDED 


SEVENTEEN GOLD, SILVER, AND BRONZE PRIZE MEDALS, 


INCLUDING THOSE oF 


LONDON, ST. PETERSBURGH, SCHWERIN, GOTHEBORG, LILLE, HAMBURGE 
LA HAYE, BELPAST, &c. &C. 


They are made with one or two Cylinders, in sizes of from Four to Forty Horse Power, and are offered 
to the Public as combining advantages and improvements which render them suyerior to all others, 
especially for the following purposes, for which, in any climate, they are specially adapted viz. :— 
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DRIVING CENTRIFUGAL 
PUMPS (for Irrigation or 
Drainage), 


COTTON GINS, &e., 
CONTRACTORS’ MORTAR MILLS, 
BRICKMAKING MACHINERY, 
SAWING BENCIIES, 

FLOUR MILLS, 

THRESHING MACHINES, &c. &c. 





For Illustrated Catalogues, with full particulars, 
apply to 


RUSTON, PROCTOR, X CO, 
SHEAF IRONWORKS, 
LINCOLN. 





(E2221) 


Platform Weighing Machines and HIND’S PATENT Rail and Road Weigh- 


—.— 

| CHANGE »« HEELS ror SCREW-CUTTING LATHES, 
UNRIVALLED AS SPECIMENS OF CASTING. 
TO BE HAD ONLY OF 
RICHARD LLOYD, 
Mechanical Tool Manufacturer and Mill and Machine Ironmonger, 
135, STEELHOUSE-LANE, BIRMINGHAM. 

The above are cast from the most complete sets of machine-cut patterns 


in the Kingdom, and, in consequence of increased facilities are now 
offered at REDI'ICED PRICES. (8716) 


| 

| : = 

| CHUBB’S 
| PATENT DETECTOR 


LOCKS, 


| 
{ AND 
| 
| 


| 
} 
j 
| 
| 
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FIREPROOF 
SAFES. 


Illustrated Price Lists Gratis and post-free, 
CHUBB AND SON, 


| 

| ST. PAUL’S CHURCHYARD, LONDON; 28, LORD STREET, 
LIVERPVOL; 16, MARKET STREET, MANCHESTER; 

| AND WOLVERHAMPY N, (F141) 

| 

| 

| 

| 





ROLLED MALLEABLE IRON 
¥ JOISTS AND GIRDERS. 
| Of various sizes up to 12in. deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 80ft. leng, 
Can be produced 18in. deep if required, 
ANGLE, TEE, and all other forms of ROLLED 
IRON, of extraordinary sizes and lengths. 


eaciall 


— 43° 





For SECTIONS, PRICES, and other particulars, 
| Apply to 
; MATHER, LEDWARD, and 60. 


-———-5——_—4 LIVERPOOL. (E1462) 


FRANCIS MORTON & CO., 
JAMES STREET, LIVERPOOL, 
LONDON OFFICE, 19, PARLIAMENT STREET, WESTMINSTER 
DRAWING f2 3, MANUFACTURERS OF 
- ; CORRUGATED GALVANISE 
IRON ROOFING PLATES 
Of all Sizes, 
GALVANISED IRON 
ROOFING TILES 
RASILY F . 
AND PREPARED FOR 
Export. 
Iron Roors anp BuILpIN 6, 


Illustrated lists and full particulars on application. 
vOPPER ROPE LIGHTNING CONDUCTORS, complete 








1 

IMPROVED 
10d. to Is. 8d. per foot. 

IMPROVED DRY HAIR FELTS, in long lengths, 1s. 14d. to Is. 7d 


per yard. Wire Ropes, &&. ; Wricheripers. 

Sole Manufacturers and Patentees of the Prize Iron Cable Stran 
Fencing, for Railways, Parks, Pleasure Gi sunds, and Farm is, and for 
export to the colonies. Saves two-third.. of the labour usually ‘eskeay 


) J. TYLOR & SONS’ 


IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 

Frou £95 to £135. 

Illustrated Catalogues on appli- 
, cation to the Manufacturers, 


J. TYLOR & SOME, 
WARWICK-LANE, NEWGATE- 
STREET, LONDON 
(D21 











- JOHN GLASGOW, — 
GOVERNMENT CONTRACT WORKS, TRAFFORD STREET, 
MANCHESTER, 


MANUFACTURER OF 
Lifting Jacks, Parallel Vices, Hoisting Crabs, Pulley Blocks, 
Chain Cable, Chain Rigging, Shackles, Hooks, Thimbles, Anchors, 
And every description of Ship Work. 


SCREW BOLTS, 
RIVETS, 

AND 
RAILWAY SPIKES, 
OF 
All sizes & descriptions, 
LATHES. 


Screwing, ge Plan- 
ing, Slotting, Shaping, 
Punching and Shearing 


ivet-making 


= Machines, 
wel (F76) 
LIFTING JACKS, 











LCP ROVED 
IMPROVED RATCHET 
JACK, 


BALBY’S PATENT 
LIFTING JACK. 





MANUPACTURED BY 
W.and J, 
GALLOWAY; 
Parunt River Wezxr, 
MANCHESTER. 
ot 


*,* The attention of 
parties who eniploy 
LIFTING JACKS 
is respectfully request- 
ed to the superiority 
of those annexed, over 
_ those hitherto in use, 


(8501) 
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MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, EC.—PARIS OFFICES, 55, RUE DE DOUAI. 





Flat Bars to 12 inches wide. 
Square do. to 5 inches. 


Sheets, Hoops, Nail Rods, Sash Iron. 


Round do. to 8 inches diameter. 
Girder, Beam, and Bulb Iron. 

=~ Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. 
«= Angle and F Iron all Sizes. Bowling Bars, Plates, Angles, &c. 


An Extensive Town Stock of 


Treat test] 





Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Bridge, Tram, and Contractors’ Rails. 
Furnace Bars, Slit Rods, Forged — Knees, Chain, &c. 
Cast, Blister, Shear, and Spring Steel. 

Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c. 


Sheets ot Sections and Lists of Prices sent on application. 


Charcoal Sheets and Plates. 


(F145) 








JOHN MUSGRAVE & SONS, 


GLOBE 





rer, 


3} cwt. HAMMER. 30 to 50 cwt. HAMMER 


IRONWORKS, 


BOLTON: 
ESTABLISHED 1839, 


a 








LANCASHIRE. 





6 to 20 cwt. Hammer. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 


Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND CASI IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, havin; one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 


THE TRADE 





SUPPLIED WITH CASTINGS ON 
LONDON OFFICE, 


LIBERAL TERMS. N.B.—HAMMERS 


9 ADAM STREET, ADELPHL W.-C. 


FROM 33 to 20 owr. ALWAYS IN STOCK. 


(E1822) 











SCHIELE’S TURBINE WATER WHEELS. 


Compstall Mills, near Stockport, 23rd July, 1863. 
GeENTLEMEN,—Agreeably with your wish we beg to say 
that the Turbine of 60-horse power, on a fall of 16ft., you have 
erected for us, works very satisfactorily. From the experience 
we have had we consider it one of the best machines for the 
utilisation of water power that has come under our notice. It 
is simple in construction, economical in working, and its motion 

is also remarkably steady and regular. 
GEORGE ANDREW anp SONS. 


Liverpool—i2, South John-strect, December 12th, 1862. 
GgnTLEMEN,—In reply to your inquiry I have the pleasure to 
inform you that the 50 hor e power Turbine (with horizontal 
shaft), for a fall of 100ft., you have erected for me, at the Pen- 
machno Slate Quarries, near Llanrwat, by Conway, gives every 
satisfaction. It drives sand saw frames for working slate. It 
has the advantage over the ordinary wheels in giving more power 
from the same quantity of water, in i:s first cost being very 
much less, and its easy application, comparatively no founda- 
tions or such like preparations being needed. It works very 
steadily, and with great regularity of motion. I shall be glad 

to show the Turbine at work.—I am yours respectfully, 
WM. ORME CARTER. 








Holme Mill, Ewood Bridge, near Bury, May 20th, 1863. 
GENTLEMEN,—The Turbine, of 60-horse power, on a fall of 
18ft., you have erected at this mill, works in the most satisfac- 
tory manner. As I had one of the ordinary over-shot wheels, 
which is considered superior to any in the district, I never 
believed your Turbine would come near it in efficiency, but I 
was agreeably disappointed ; and I have now much pleasure in 
admitting the great superiority of your Turbine. It works very 
economically, and with the most perfect regularity of motion. 
Its small size makes its application very convenient—the Tur- 
bine being only 42in. diameter, while the old wheel is 21ft. dia- 

meter and 12ft. broad.—I remain, gentlemen, yours truly, 
XICHARD HAWORTH. 


Sinyrna, July 31st, 1863. 
GeNTLEMEN,—I have the pleasure to inform you that the two 
Turbines you supplied me with work most satisfactorily in every 
respect, and hope shortly to hand you an order for one or two 
others. The great simplicity and compactness of your Tur- 
bines make them particularly suitable for export, and I have no 
doubt you will sell a great many in this country. I am glad to 
learn you have orders for three more Turbines from some of my 
neighbours, in consequence of their having seen those of ours at 

work. ~—Yours, THO. R. REES. 





Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12,1862, 

GENTLEMEN,—In reply to your inquiry respecting the Tur- 
bine of 30-horse power, on a fall of 24ft., you have erected for 
us, we have much pleasure in stating that it has given us the 
greatest satisfaction ever since it was started. We are driving 
more machinery with only half its ports open than we could at 
any time do with our old wheel. From its motion being more 
rapid and steadier than that of the ordinary water-wheel it 
is much better calculated for woollen machinery, as the throw- 
ing off or on of a machine is not noticeable. We think it only 
requires to be better known, from its simplicity of construction, 
economy of price, and small space required, to supersede all 
other water-wheels.—Yours respectfully, 

JOHN anp JAMES READ. 


Roxborough.— Loughrea, November 8th, 1862. 
GENTLEMEN,—The Turbine you have erected for working my 
Wood or Saw Mills fully realises what you led me to ex- 
pect, and I am perfectly satisfied with its operation in every 
respect. Ithasa great advantage over the common wheel which it 
replaced in regularity of speed, and it gives us more power from 
the same quantity of water. I can confidently recommend your 

Turbine as much superior to the ordinary water-wheel. 
Yours, &c., DUDLEY PERSSE. 


References to Thousands of Horse-Power, on any fall from 4ft. to 2OOft. 


ABOUT A DOZEN TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 





THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 








Dec. 18, 1863. 
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SOCIETY OF ENGINEERS. 
December 7th, 
R. M. Curistie in the Chair. 
STEAM NAVIGATION ON THE INDUS. 
By Atraep Warren. Assoc. 1.N.A. (late Marine Engineer to the 
Indus Steam Flotilla. 
(Continued from page 336.) 

Objections to Longitudinal System.—It will be seen by the above 
description, and a reference to the drawing between the keelsons and 
bulkheads, that there are large spaces where the plate has no su 
port. Some of these spaces are as much as 11ft. Gin. by 4ft. Gin. In 
a sea-going ship with thick plates, there is no objection to this; but 
when the vessel is constantly grounding, and the plates are very 
thin, the effect of the grounding is to bulge the plates inwards 
between the frames. This effect was just apparent in the Stanley 


than to tow it or a portion of it in a barge alongside, as has hitherto 
been done. 

Deck House.—The house on deck is certainly a mistake. The 
object was to provide a cool cabin for passengers, but in the extreme 
heat of Upper Scinde this result is not obtained; on the contrary, 
the heat in the cabin of the ws was once at 112 deg., with an 
awning over it. In cabins below deck the temperature would never 
rise much above 90 deg., and with a punkah this heat is quite bear- 
able, and indeed feels cool on passing into it out of a temperature of 
above 100, which the air generally has during the day in summer. The 
deck-house greatly increases the difficulty of managing the vessel, 
and opposes considerable resistance to the wind. 

Corrosion.—I may here mention a singular circumstance which has 
occurred to one of these steamers. She was launched at Kurrachee 
in the beginning of 1861, and remained at anchor in the harbour. She" 
was perfectly tight till this year, when she was suddenly found to 





be leaking in several places through the centre of the plates of the 
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after one voyage up the river; and it is to be feared that, in a year ,; bottom. She was puton shore at once, and then it was found tha 


or two, it will become serious. It may be doubted whether this 
defect will not more than counterbalance the advantages of the lon- 
gitudinal system. 

Performance of the Stanley in India.—The Stanley was sent out 
to India and re-erected there, but she never had the {speed said 
to be attained in the Thames. Her engines were raised 18in., and 
the wheeis increased 3ft. in diameter. This alteration improved the 
working of the engines, but the speed hardly exceeded eleven miles. 
She made a trial trip up the river to Moultan in December, 1860. 
The water was unusually low at the time, and her light draught 
enabled her to pass over shallows where Government vessels were 
aground; but her great size made it very difficult to steer her in 
narrow chanpe!ls and shallow water—all steamers steer more or 
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less badly in shallow water, and the greater the extent of flat bottom 
the worse they steer. This effect is particularly seen in passing 
from deep water into shallow water. Steamers on approaching 
shallow water will often fly off against their helm, while there is 
still several feet of water below the bottom. This defect was very 
manifest in the Stanley, and I believe it is impossible to remedy it. 
In deep water she steered with great ease. The paddle wheels 
caused great commotion in the water, raising large waves at the 
stern. This was, no doubt, due tothe great length of straight sides, 
the extent of flat bottom, and want of a fine run, which prevented 
the water escaping freely from the wheels. The Stanley is pow 
running regularly on the river. 
Performance of the other Steamers 
in India.—The first steamer, built 
by Messrs. Richardson and Duck, 
was tried in Kurrachee harbour in 
April, 1861. The engines were found 
defective in two particulars. The 
condensers could not maintain a va- 
cuum, and the boilers primed so 
much that it was found impossible 


to prevent the water from passing AFT CODY-FORE BGDY 
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her bottom was full of holes, having the appearance of being eaten b 
worms. I never before heard of an instance of worms eating through 
iron. This company have lately purchased six of the best of the 
Government steamers with the dockyard and machinery, and the 
Government establishment is broken up. They have also some tugs 
and a number of barges of galvanised corrugated iron, but they have 
been found too small, and altogether unsuited to the service of the 
river. 

New Government St .—A st and barge for transport- 
ing troops, of very large dimensions, have lately been built by 
the Government, according to the recommendations of a com- 
mission appointed by them in 1857, to report on the navigation 
of the shallow rivers of Europe. The steamer is 350ft. long, 45ft. 
beam, and 2ft. draught, spoon-shaped fore and aft, 120 horse- 
power. (I believe these are the correct dimensions.) She 
is strengthened longitudinally by two arched girders. The 
barge is 220ft. long. The speed of the steamer at the trial trip at | 
Kurrachee is said to have been eight miles an hour. She has got up | 
to Kotree and the Government has placed her in the hands of the 
Indus Steam Flctilla Company, in the hopes that they may be able 
to work her, but there is little hope of her being of any use in the 
river. She is much too large to get up the river when the waier is 
low, and she has not nearly power and speed enough to stem the 
current when the water is high, 

Drawing No. 6. shows plans of all the different steamers to a scale 
of jin. to a foot on one sheet. The differences between them may be 
seen at a glance. 

Having thus described the peculiar characteristics of the river, 
and pointed out the merits and defects of the various steamers at 
work upon it, we have sufficient data to lay down the principles 
which should guide us in designing steamers for the river. 

— Steamers should uot exceed 200ft. in length. This 
may appear an unnecessarily small limitation of length, as the most 
powerful steamer on the river is 210ft., but I have pointed out that 
this steamer would probably do her duty better if she was somewhat 
shorter. It is certain that small steamers, 150ft. long, have always 
made their journeys more regularly than the larger ones in the low 
season, and it must be remembered that this season extends over 
four months, and is the busiest season of the year. The Stanley, 
which is 200ft. long, has been aground fore and aft across the main 
channel of the river in by no means the narrowest place. If she 
had been much longer than she is there would have been great 
difficulty in getting her up the river at all at her trial trip, 
when she was without a cargo. It is, I know, the universal 
opinion of commanders of steamers on tho river, that 200ft. is the 
extreme length that a steamer should have, and that it is preferable 
to keep within it. 

Draught.—The extreme load draught should not exceed 3ft. Gin., 
and it would be better to keep it to 3ft. Steamers drawing 4ft. are 
sometimes delayed for weeks in the passage up and down the river 
when the water is low, while those drawing under 3ft. are seldom 
delayed seriously. 

Carrying and Towing.—They should be easily manageable in the 
shallow, narrow channels, sharp bends, and strong currents of the 
river. This opens the question whether towing or carrying steamers 
are preys Hitherto towing hus been the universal practice, 
but I think there is some ground to question its correctness. It is 
certain that, in such a river as the Indus, a steamer by itself is 
more manageable and less liable to accident, and will make her 
journeys with much greater regularity, than one baving barges in 
tow. On the other hand, she could hardly carry as much cargo. 
The example of the steamer Indus shows that we may rely on a tug 
steamer to tow two barges, with 300 tons, up the river. A steamer 
of suitable size for the river could hardly carry more than 200 tons 
at sft. Gin, draught, but this is more than any of the steamers 











over into the cylinders. These de- 
fects were remedied after a delay of 
some months, after which further 
delays took place and it was not till 
the spring of this year that the 
steamer was sent up the river. None 
of the other steamers have been 
tried. This result is very much to 
be regretted, for I am persuaded 
though these steamers may not ke 
all that might be desired, yet that 
they are capable of doing good ser- 
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vice in the river, and that there is 44 
no sufficient reason why they should : 
not all have been at work on the FEET 


river by this time. 

Great Capacity.—These steamers have’ one great merit which has 
not yet been tested. They have great capacity for carrying at 
a light draught. They are capable of carrying 250 tons, inclu ing 
fuel, or, say, 220 tons, exclusive of fuel, at a draught of 3ft. Gin. ; 
and J believe it would be far preferable to putall this cargo on board 
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formerly belonging to the Government are able to convey. ‘Chis 
question can only be determined :by practical experience, but the 
author is strongly of opinion that proper carrying steamers will be 
found the most efficient. 7 4 . 





Form—The form should be suited to ‘speed of twelve oF 


thirteen miles an hour. The spoon bow is nota necessity. The 
hollow bow of the Stanley answers perfectly well. At the same 
time the performance of the spoon bows in shallow and in troubled 
water is good if it is not rough. A spoon stern is objectionable, as 
it affects injuriously the passage of water to the rudder. Straight 
sides should be avoided, and it would be better to give the bottom a 
rise of an inch or two rather than keep it perfectly flat. 

Construction.—The construction of the steamers should be such 
as to enable them to withstand constant grounding without injury 
by straining or in other ways, and should be as light as possible. 

Engines,—With respect to the engines nothing has hitherto been 
eaid, but there is no great difficulty about them. Oscillating engines 
have the advantage of having no exposed rubbing surfaces, which is 
desirable in the case of sand storms, which frequently occur, at 
times lasting for hours, and doing much injury to exposed surfaces. 
The steeple engines of Messrs. Maudslay and Field have, however, 
worked well on the river for years. The direct acting engines of 
Messrs. Kitson and Hewitson have the advantage of spreading the 
weight and pressure over a great length of the vessel ; but they 
are not compact, and the arrangement of the boilers is open to 
objection. Surface condensers should certainly be provided 
in consequence of the intense muddiness of the water. The 
starting gear should be on deck. The paddle wheels are very liable 
to injury; it has been found best to provide against this; not by 
making them very strong, but by making them very slight, so 
as to be easily repaired. If a wheel is seriously injured by striking 
a bank, as often happens, the steamer is made fast, the injured 
part is taken out and replaced by spare material, which is always kept 
on board, and in half an hour or so the wheel is entirely repaired, 
and the vessel proceeds on her way. Loilers must be provided 
with large furnaces for burning wood. They should have large 
water and steam-room, so as not to be liable to sudden fluctuations 
of water level and pressure. As all the stokers are natives, this is a 
desirable precaution. The square marine boiler, with returning 
tubes, seems to have an advantage over the locomotive form of boiler. 

Proposed Cargo Steamer.—The author then proceeded to give a 
rough outline of two designs for steamers, in which he endeavoured 
to embody the above principles, and which he ventured to think 
would be found efficient steamers for the river. One is intended for 
carrying, and the other for towing. He first described the cargo 
steamer ; its dimensions being :— 


ft. in. 
Length on 3Sft. water-line ... 1. 6. se oe 190 0 
eS ee ee eee ee 
Beam See ae ee ee ee ee ee 
Depth from underside of deck toskin .. .. 9 6 
Draught, with all stores, but no fuel, under 2 0 


1,000 maunds, or 365 tons of wood fuel, equivalent to about 
twenty hours’ consumption ; 3in. draught ; 200 tons of cargo, 17in. 5 
extreme load draught, without fuel, 3ft. din. ; ditto, with fuel, 3ft. 8in. 

‘orm.—There is a slight rise of 3in. in the floor, so as to avoid a 
perfectly flat bottom. The sides begin to taper almost at once from 
the midship section, so that there is no length of flat side. Tho 
water-lines are slightly hollowed, so as to give as fine an entrance 
and run as possible; there is a slight rise forward ; the stern pro- 
jects aft over the rudder, There is an advantage in this, as it 
protects the rudder, and makes the anchor-boat to be towed astern 
without fear of damage from the rudder, and it renders it possible to 
steer from the fly, which was found a great advantage in the 
Stanley. (The Stanley had a projecting stern added after sho was 
built.) 

Construction.—The method of constructioa is substantially the 
same as that of Government steamers. The skin is supported by 
transverse ribs 2ft. apart at the engine room, and 2ft. Gin. elsewhere. 
The floors are Gin. deep, and ,%,in. thick. Reverse angle irons are 
carried along the top of the floors, and up the frames at the sides. 
There are five transverse water-tight bulk heads. The longitudinal 
strength is obtained by two longitudinal bulkheads, fastened to the 
top of the floors and the deck beams, 22ft. apart, and by four 
keelsons 15in. deep at the engine room, and 12in. fore and aft. 
There will be deck beams 5in. X 3in. on each alternate frame, and 
a gunwale stringer l5in. wide running all round the vessel. Tho 
engine bearers and beams would of course have to be adapted to the 
engines. They should be made as stiff as possible, so as to avoid 
any straining of the engines when the vessel grounds. The plates 
should be of the best quality of iron, they would be }in. thick in 
the bottom, and ,',in. in the sides, and 9 wire gauge in the bulk- 
heads. The angle iron generally would be 2}in. X 2}in. X jin. 

Engines. — The engines would be 110 horse power nominal ; 
oscillating cylinders 43in. diameter, 4{t. stroke ; diameter of paddle- 
wheels 18ft., length 9ft. To have surface condensers, Boilers to 
be of the form of ordinary marine boilers, to work to 25 1b. per inch, 
with large furnaces for burning wood. They should be supplied 
with superheating apparatus, and any other improvement which 
would tend to economise fuel, the great item of expense. 

Passenger Accommodation could be provided in the after hold 
similar to that provided in the Government steamers ; but it would, 
of course, materially diminish the space for cargo, and there is, in 
the steamers now at work on the river, quite suflicient present 
accommodation for passengers. Cabins would, of course, be pro- 
vided for officers and crew. 

Proposed Tug Steamer.—The dimensions of the tug steamer 
would be— 


ft. in. 

Length on 3ft. water line... ... se wee vee 190 O 
” CRED as ss ns we et ct ee 
ee ae ee ee ee ee ee ee 
Depth from underside of deck to skin ... ... 9 6 
Draught with store, but no fuel... ase one 2 8 


1,000 maunds of wood fuel, equivalent to din. draught. The form 
of this steamer is similar to that of the cargo steamer. The prin- 
cipal difference is a diminution of 10ft. in the beam. The method 
of construction is precisely similar, with such adaptation as the 
diminished beam requires. The engines to be of 120-horse power 
nominal. They have more work to do, and should, therefore, have 
more power than those of the cargo boat. As the hold is not 
wanted for cargo, the engines and boilers may be spread over a 
greater length of the vessel, by placing the boilers fore and aft of 
the engines. ‘There is, however, an advantage in having the boilers 
altogether abaft the engines, as it keeps the engine room and stoke- 
hole so much cooler. ‘The barges for this steamer should be capable 
of carrying 150 tons at 3ft. draught. 


ft. in. 
a ae eee 
Beam .. oo oo 9 


Depth from underside of deck to skin 7 0 

The author thought it unnecessary to enter further into the details 
of construction of these steamers and engines, being anxious only 
to point out the kind of steamers which he considered most suitable 
for the navigation of the river, and the principles which should 
guide us in their construction ; and he was coufident that steamers 
of this description would prove altogether efficient on the Indus, »ud 
accomplish all that could be required of them. He then made a few 
observations with respect tothe commercial view of the case.» I has 
been stated lately, by the chairman of the Indus Steam Fiotill 

Company, that there 1s a much greater demaud for freight than the 

are able to provide for, and that more steamers are urgently required 

They have, indeed, obtained tenders for two tug steamers 275ft. long 
to tow each two barges 200ft. long. If this design is carried out 
there can be little doubt that it will add another to the failures 
already made in navigating the Indus, as steamers of such a length 
will be useless for several months of the year, as has been pointed 
out. He hoped wiser counsels would prevail with respect to them, It 
is difficult to estimate, with any thing like accuracy, the cost of 
such steamers as those described. The cargo steamer, when completed 
with all her equipment, would hardly cost less than £20,000. 
The tug steamer would cost somewhat less, but the two barges 
would probably come to £4,000 a piece. No estimate that the author 
could make of the probable warnings would be of any vale, but 


Seer -<-y - 
sees 


seh: 


oat. 








352 


THE ENGINEER. 





Daze. 18, 1863. 








the steamer Indus earned on one occasion more than £2,000 on the 
freight of the down journey alone, and other steamers have earned as 
much for the double journey, and as the cost of a double journey 
would not be more than £500 exclusive of wear and tear, there is 
surely sufficient margin for profits. 

It is owing to the misfortunes that have befallen both companies 
having steamers on the Indus, and the great consequent expenditure 
of unprofitable capital, that they have been unable, as yet, to pay any 
dividends. If suitable steamers could be placed on the river at a 
reasonable cost, and judiciously worked, there can be little doubt 
that they would earn very good profits. It must be conceded, 
however, that steam communication on the Indus can never be rapid. 
The up journey will always take on an average a fortnight or more, 
and the fee journey about a week. Whena railway is completed 
from Kotree to Moultan, the journey may be accomplished ina day. 
The actual cost of freigut per mile is more by the steamers than by 
the Scinde Railway. There is, therefore, no chance of steamers 
competing with a railway for through traffic; but there will always 
be a considerable amount of local traffic on the river, which a rail- 
way could not accommodate, and for which steamers will still be 
required, 

rawing No. 7 showed the lines of a native Indian coasting trader. 
All the native-built vessels, whether coasters or small fishing boats, 
are very fast sailers. The diagram at the top of the drawing may 
explain why they should be so. The lower line is the 3ft. water line, 
supposing the vessel to be trimmed 6in. by the stern. The upper 
line is one of Mr. Scott Russell’s true wave lines. ‘T'he coincidence 
between the two is remarkable, and if the wave theory is true these 
vessels ought to be fast, as in fact they are. The rig is one large 
lateen sail with the mast ruking forwards, The largest size vessels 
only have two masts. \\ith this rig they cannot tack, but are 
obliged to wear when thy change their course. This makes them 
unhandy for beating up a:sainst the wind, but when running before 
the wind very few vessels can beat them. 

In conclusion, he expr: sed a hope that steam navigation on the 
Indus would be more successful in the future than it has been in 
the past. There are ceriiinly great difficulties in the way; but 
difficulties are not impossibilities, and should only stimulate us to 
greater exertions, and encourage us to look forward to more gratify- 
ing successes. 





ON THE CONSTRUCTION OF IRON PLA‘TED 
SHIPS. 
By W. Fatesaren, Esq., LL.D., F.R.S., Hon. Assoc. LN.A.* 

Tue future destiny of nations seems to be involved in the con- 
sideration of iron, and its application to an entirely new system of 
construction in vessels of war, calculated to unite with equal facility 
the powers of attack and defence. To combine this force and 
power of resistance in one construction is a desideratum not yet 
attained, but every effort is now being made by the Government of 
this and other maritime nations, to approximate as nearly as 

ssible in the construction of ships of war to that desirable object. 

t appears from what bas already been done by the Government of 
this country, and the preparations now going forward in the 
French dockyards, as also from the trials and experiments made in 
America, that the war ships and fleets of the future will undergo a 
thorough change, not only in form, but also in the material used in 
their construction, Thirty years’ experience in the appliance of 
iron to the building of our mercantile navy, has shown the great 
superiority of that material for shipbuilding ; and much greater pro- 
gress in this direction would have been made in the Government 
dockyards, but for two reasons, namely, the strong prejudices 
engendered against iron in the first instance, and the dangers 
arising from the effects of shot on iron ships in the second. 

As early as 1834-5, the Admiralty were urged to institute a series 
of experiments, to solve the difficulties which appeared to surround 
these opinions: but it required several years before their lordships 
made up their minds as to what should be done. At last, through 
the influence of the late Admiral Sir George Cockburn, and others, 
the subject of iron ships was brought under consideration, and 
targets were ordered to be prepared at Woolwich, for experiment 
with a 32-pounder smooth-bore gun, ata range of oniy thirty yards. 
The result was condemnatory of the use of iron, and the Aduiiralty 
then fell back upon the old wooden walls, as the only class of vesseis 
calculated for the purposes of war. This decision on the part of the 
Government retarded everything in the shape of progress, until the 
French Emperor, in 1855, gave a fresh impetus to the subject, by 
the introduction of thick iron plates for casing the sides of vessels, 
as a medium of resistance to projectiles at high velocities. This 
innovation—or invasion as it is now called—upon old constructions 
roused the lethargy into which we had fallen, and showéd the weak- 
ness of our fleets and: squadrons, when exposed to the attacks of 
“iron clads” of superior force, thoroughly protected by defensive 
armour. ‘These facts, so strikingly exemplified by the I'rench iron- 
cased batteries during the Crimean war, could no longer be resisted, 
and hence followed the changes and experiments which are now in 
progress. It would be premature to conjecture what may be the 
ultimate results of those changes, as fortunately we are not engaged 
in war to enable us practically to test the efficiency of the vessels 
already built on the new principle; nor have we sufficient experience 
to enable the Admiralty to determine what size, form, and class of 
vessels are best adapted for a particular service. We are, however, 
feeling our way by experiment in the right direction, and we may 
safely predict a new and successful era in the construction of iron 
vessels, calculated to meet all the requirements of a powerful and 
effective navy. 

Whatever may be the issue of the present moveme ts, the Board 
of Admiralty are entitled to every commendation for the liberal and 
effective manner in which they are endeavouring to meet the changes 
now pending over the destiny of the couutry. They do not appear 
to be guided by precedents or the influence of bygone times, but are 
open to the opinions of sound practical men, and those, supported by 
experimental facts, are the true harbingers of success. Whatever 
may have been the shortcomings of past administrations, it must be 
admitted that the present Board of Admiralty are actuated by a 
sincere desire for the improvement of the navy and the sdvance- 


| portance. Viewing them in this light, we will consider, first, 
~_ — and description of ordnance by which vessels of war may 
assailed. 
It is generally known that a new kind of rifle first introduced by 
M. Minié into the French service gave results superior to similar 
' constructions in this country, and that it directed the attention, not 
only of the Horse Guards and the War Office, but also of the public 
at large, to the achievements, long range, and precision of fire which 
it attained over the common rifle. Now in guns, in ships, and in 
munitions of war, this country cannot afford to be behind any other 
nation, whatever may be its power or means for aggression ; and the 
result of this invention introduced through the War Office a series 
| of experiments by Mr. Whitworth to meet the improvements intro- 
| duced by M. Minié. 
Mr. Whitworth, after much thought and labour. produced a rifle 
much more accurate and more powerful than the Minié; and his 
| experiments were extended to breech-loading guns of large calibre on 
the same principle of hexagonal shot as his small rifle. During 
these experiments Mr., now Sir W., Armstrong introduced his rifled 
gun, which met the requirements of the War Office; and from that 
time to the present Sir William has been the ordnance constructor to 


the Admiralty as well as to the War Office. 

For several years the Armstrong guns (chiefly-breech-loaders) 
have done good service. All of them, from 6 to 300-pounders, have 
been employed in conjunction with the 68-pounder smooth bore in 
the experiments at Shoeburyness ; and it is interesting to observe, 
that the 120-pounder shunt gun, with a charge of 27 lb. of powder, 
was nearly equal to the resistance of a 4}in. plate ata distance of 
200 yards. The same gun with an equal charge was, however, 
unable to make much impression on the same plate when supported 
by asolid backing of wood, similar to the sides of the Warrior. The 


| 300-pounder Armstrong smooth-bore gun with a 150 lb. bolt and a 


| 


charge of 50 1b. of powder, however, penetrated the Warrior target, 
with its 4}in. plates and 18in. of solid teak backing. 

Matters were in this state when Mr. Whitworth was permitted to 
try his 40, 70, and 120-pounder rifled guns against similarly con- 


| structed targets ; and the results of those experiments overturned all 





previous impressions as to the power of projectiles when delivered 
at a distance of 200 yards. It is true that Mr. Whitworth’s shot and 
shell were made of hardened steel or homogeneous iron, but the 
results were greatly superior to those of any previous experiments, 
The following table gives an abstract of the results :— 


Experiments with the Whitworth Guns on 43in. and 2hin. Targets. 














No. of PROJECTILES, 
rounds. | Description of ordnance. ——W—— eiteteecnastias 
| Nature. Form. 
Shell— )j — 
120-pounder muzzle- ~ _ |) § Cylindrical— 
1 { loading rifled gun. } { nouogenicous 5 flat-ended 
9 
~~ ” ” ” 
3 ue | Hollow cast iron * 
| Solid shot— | 
4 ” { homogeneous i - 
metal. j 
Shell— | 
5 | 70-pounder. { homogeneous \ Flat-endel 
metal. } 
6 
” | — | ”» 
~ 12-pounder breech- € Solid shot— } 
. loading rifled gun. U cast iron ” 
8 | a j Shell | a 
| ( Homogeneous } 
9 ” d metal ” 








pets —> _Range, Indent, in | Velocity at | Thickness of 
Weight, in Ibs, in yards.| inches, 580 yards. plate. 
} wb | 7 00 | through | 1,170 ain, 
[us | " 2 ar " 
129° | “ as through 1,204 - 
| 81 | 28 600 ‘ | 1,107 7 
, oo | ‘i " 155 | (1,146 ” 
|} 49 | i 200 85 | - 2hin, 
| 12°2 1} ~ through | _ - 
121 | 12 ” » } _ »” 














On a former occasion I endeavoured to establish the formula 
which led me to insist on the waste of work by cast iron shot in con- 
sequence of their own disruption. These results did not at first 
appear sufliciently reliable, based as they were on experiments with 
asingle piece of ordnance of extremely small calibre. We have 
now, however, the results of the trials with the Whitworth guns, as 
given in the table, with steel projectiles flattened like those of the 
wall piece; and it therefore appears desirable to examine how far 
the anticipation of a high penetrative power in such missiles is borne 
out by facts. 

Unfortunately the experiments with the Whitworth gun are not 
complete enough to determine the maximum thickness of perforation. 
In every case the armour plate was pierced by the steel shot, and we 





are not entitled to infer that a somewhat greater thickness would 
not also have been perforated. This might have been the case or it 
might not, but until the point at which the shot is thrown back from 
the target without perforating is ascertained, we are not at liberty to 
assume that the maximum thickness of perforation has been reached, 
and hence we are without the necessary data for deducing a con- 
stant. 

I have, nevertheless, calculated, for the sake of comparison, the 
maximum thickness of perforation for the Whitworth projectiles, by 
means of the formula deduced from the experiments with the wall- 
piece, and in the following table these results are placed side by side 
with the thicknesses actually perforated in the Shoeburyness experi- 
ments :— 





Comparison of Formula deduced from Results with Wall-Piece, and Experiments with Whitworth’s Steel Projectiles. 











a@ These velocities are calculated. 





The results here givén are satisfactory, considering the limited 
number of experiments which have been made ; and it will probably 
be found that the resistance to projectiles is not exactly as the square 
of the thickness, but in a slightly less ratio. 

Still further to illustrate the composition and force of shot calcu- 
lated to pierce iron plates, a long series of experiments was instituted 
for the purpose of ascertaining by actual pressure the force required 
to break upshot composed of cast iron, wrought iron, and steel, and to 
compare them on impact. It is instructive as well as interesting to 
ascertain, not only the form, but also the material of which shot is 
composed to produce certain effects ; for example, as regards form it 
requires double the force to crush cylindrical shot with flat ends as 
compared with those of round ends. This will be seen from the 
following experimental results on statical pressure :— 


Shots with cast iron flat ends crushed with 55.32 tons per sq inch. 


a », Castiron round ends crushed with 26°86 Pm 
» 9» Wrought iron flat ends distorted 

by compression 74°00 a 

- » Wrought iron round ends .. 49°89 » 
ss »» Steel flat ends slightly ecmpressed, 

but not crushed - ee 120°27 o 

Steel round ends crushed with 90°46 se 


” »” 

From the forgoing, we may conclude that the steel shot with flat 
ends would have followed the same law as the cast iron, provided the 
apparatus had been sufficiently strong to crush the specimen, which 
was not the case. 





ment of the public service; and, considering the heavy resnonsibi- 
lities involved in the transfer of the whole british Navy frova wood 
to iron, exclusive of the additional circumstance of having them fire- | 
proof and shot-proof, it is not toomuch to say that the noblemen and | 
gentlemen of that department have gone the right way to work to | 
meet the requirements of an entirely new construction, and to render | 
the future navy of England equally effective under every condition 


of power and speed for the double purpose of attack and defence, | 
Viewing the subject in this light, and giving the Government | 
credit for the desire to go cautiously and safely to work, it may be | 


fdetermined in the first instance to ascertain by experiment the 
ollowing important facts :— 

1. The power and description of ordnance that vessels may be 
called upon to resist; 2. What description of iron plating, what 
quality of metal, and what thickness and form of plates are requisite 
to resist the entrance of shot and shell from the most powerful guns; 
3. The form of vessels, tonnage, displacement, and power necessary 
to propel them at a given speed; and 4. The mode of fastening the 
armour plates, the nature of the backing, and other conditions 
essential to the development of a shot-proof iron ship. 

Now, all these important conditions have been inquired into, and 
to some extent ascertained by direct experiment; and formulw have 
been deduced from the experiments to show the power as far as is 
at present knownof theenemy’s guns; thesortof iron required to resist 
them ; and the size, form, and description of vessels best adapted to 
meet these requirements. 

It may be interesting to notice briefly these results in the order in 
which they are given above, and to exbibit the greut attention 
which’ has been bestowed on a subject of such vast national im- 


“© Road at ‘the fourth “Session ot ‘the Institution of Naval Architects, 
March 26th, 1863; the Right Hon. Sir J. S, Pakington, Bart,, G.C.B., 
D.C.L., M.P., President, in the Chair, 


It has been correctly stated that it requires a considerable amount 


| of force to break up shot when delivered with great velocity against 


an unyielding object, such as the side of an iron-cased ship or a 
target representing a portion of such a structure, and hence it may be 
concluded that the force expended in thus breaking up the shot must 
be deducted from that employed iu doing work upon the plate. This 
is confirmed by experiment, which shews, that although the whole 
of the force contained in the ball, when discharged from a gun at a 
given velocity, must be delivered upon the target, yet, the amount 
of work, or damage done to the plate, will depend upon the weight 
and tenacity of the material of which the shot is composed. If, for 
example, we take two balls of the same weight, one of cast iron and 
the other of wrought iron, and deliver each of them upon the target 
with the same velocity, it is obvious that both balls carry with them 
the same projectile force as if they were composed of identically the 
same material. The dynamic effect, or work done, is, however, 
widely different in the two cases, the one being brittle and the other 
tough; the result is that the cast iron is broken to pieces by the 
concussion of the blow, while the other either penetrates the. plate, 
or, what is more probable, flattens its surface into a greatly increased 
area, and inflicts a greater amount of punishment upon it. In this 
instance, the amount of work done is in favour of the wrought iron 
shot. It does not, however, alter the condition in which the force 
was, in the first instance, delivered upon the target, but is entirely 
due to the superior tenacity of the wrought iron shot to that of the 
cast iron, which yields to the blow, and is broken in pieces in con- 
sequence of its inferior powers of resistance. The same may be said 
of steel in a much higher degree, and this was forcibly exempiified 
in the experiments with the Whitworth shot and shell. In this case 
it will be observed that the shot inflicted nearly the whole of vis 
viva upon the aaa A permagay | the plate. It was the same with 
the shell which exp! after it had gone through the plate; and 
from this it is obvious that the work done, or the whole dynamic 











oe Weight of shot | Charge of _| Velocity of shot | Semi-diameter pong peadhor mig PO mage 
Description of Gun. in lbs. powder in Ibs, — lof shot in inches. a a Fee y A ml 
Wall-piece .. eo ce ce ce ce ee 03438 —_ 1,141 0°435 081 0°8L 
Whitworth .. «ss oe ++ 12-pounder 12°06 1875 1,202 a 1500 2°72 2°50 
9” . ww ++ «+ 12-pounder 12°16 1°750 1,157 a 1:500 2°63 2000 
es ve oo +, 7¢-pounder 68°50 12-000 1,276 2750 5-09 4:00 ¢ 
” o 00 00 oe .. 120-pounder 129°00 23°000 1,278 370) 6°20 450d 
” © ee eo e+ ee ++ 120-pounder 130°00 25°000 1,268 3°500 617 4°50 
March 17th, new experiment... .. 120-pounder 130°00 25°000 — 3°500 617 5°50 














b The shell penetrated 12in. of wood backing, and buried itself in a sandbank behind. 

e This shot penetrated 13in. of wood backing, and indented and cracked a 2-in. plate in the rear, 
d This shot penetrated 20in. of wood backing, and fractured the iron skin. 

e The shell burst while penetrating the wood backing. 


effect, was not expended in perforating the plate alone, but that a 
certain portion was held in reserve to penetrate the backing and 
indent the skin on the back of the target. 

Having described the force and nature of the ordnance and pro- 
jectiles by which our ships and forts may be penetrated and attacked, 
we have next to consider what description of shield is best calculated 
to resist such powerful artillery, and the requisite quality of the 
material to be employed for that purpose. 

A long series of experiments, conducted with great care, has deter- 
mined that the material which presents the greatest power of resistance 
to _ at high velocities is the softest and best description of 
well-wrough/ malleable iron. I use the term “ well-wrought ” for the 
purpose of showing that it is necessary to pass the mass from which 
the armour plates are manufactured through the different processes 
of hammering, welding, and rolling, in order to give it the required 
fibre, toughness, and ductility to resist impact. For many purposes 
these repeated processes of manipulation are not necessary; but if 
we are to have a description of material of maximum resistance, it can 
only be obtained from the best quality of iron, carefully prepared by 
a system of operations calculated to increase its tenacity. 

We have shewn in the forgoing table the thickness of plates per- 
forated by the Whitworth homogeneous shot and shell, and in order 
still further to develope the relation which exists between the forces 
of impact, as derived from projectiles and that of statical pressure, it 
may be interesting to know that in the latter case the resistance of 
plates varies directly as the thickness ; that is, if the thickness be as 
the numbers 1, 2, 3, &c., the resistance will be as 1, 2, 3, &c.; but 
those obtained by impact shew that up to a certain thickness the 
resistance to projectiles increases nearly as the square of the thick- 
ness; or, in other words, if the thickness be 1, 2, 3, 4, &c., as before, 
the resistance to impact will be as the numbers 1, 4, 9, 16, &c., 
respectively. ‘The measure of the destructive power of shot is, there- 
fore, its vis viva, and not its momentum, as has been sometimes 
supposed; but the work accumulated in it varies directly as the 
weight of the shot, multiplied into the square of the velocity. 

There is, therefore, a great difference between statical pressure and 
dynamical effect; and in order to ascertain the difference between 
flat-ended and round-ended shot, a series of experiments was under 
taken with an instrument or punch exactly similar in size an 
diameter, and precisely corresponding with the steel shot of the wall- 
piece, (‘85 inches diameter), employed in the experiments at 
Shoeburyness. The result on the plates marked A, B, C, D, were 
as follows :— 


i ee ia - Resistance in Ibs. 


Character of p! i-—_——— : 
Character of plates. | Punch, flat ended. |Punch, edilanibel 














61,886 





A plates .. | yd = 
$7 

}-inoh thick 9 area let 1,035 85,524 

D plates .. aA 49,080 43,337 

5; : B plates .. . $4,587 | 98,420 

i-inch thick ip plates .. «. 82,381 $8,571 

Mean .2 + e+ «- 67,017 | 72,754 
‘Those figures show, that the statical resistance to punching is about 
the same, whether the punch be flat-ended or round ended, the —_ 
being in the ratio of 1,000; 1,085, or 8) per cent. greater in the 
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round-ended punch. It is, however, widely different when we con- 
sider the depth of indentation of the flat-ended punch, and compare 
it with that produced by the round-ended one, which is 3} times 
greater. Hence we derive this remarkable deduction, that while 
the statical resistance of plates to punching is nearly the same, 
whatever may be the form of the punch, yet the dynamic resistance 
or work done in punching is twice as great with a round-ended 
punch as with a flat-ended one. This, of course, only approximately 
expresses the true law; but it exhibits a remarkable coincidence 
with the results obtained by ordnance at Shoeburyness, and explains 
the difference which has been observed in these experiments, more 
rticularly in those instances where round shot was discharged 
rom smooth-bore guns at high velocities. ‘l'o ascertain more clearly 
the dynamic effect, or work done by the weight of shot which struck 
some of the targets at different velocities, let us examiue tie follow- 
ing results :— 














—he 
p Work done on target. 
Weight of shot 
Target. wn “eee Per square foot. | Total. 
~ Foot Ibs. | Foot lbs. 
8-inch Shield... .. «. 1,253 212,316 | 29,078,000 
10-inch embrasure ee 3,511 492,933 | 
Roberts’ target " .. ++ 946 $22,000 | 
Fairbairn’s target ee 1,024 000 
Warrior target .. 3,229 312,000 
The Committee's target. 6,410 —_—- 124,98, 780 





From the above, it will be observed that the lest two targets have 
sustained in work done what would, if concentrated, be sufticient to 
sink the largest vessel in the British Navy. Still further to illustrate 
the effect of shot upon iron targets, or the sides of an iron-cased 
vessel, we may state that the shot of a gun is simply the*means of 
transferring mechenical power from one place to another. The gun- 
powder in the gun developes by its combustion a certain quantity of 
mechanical force, or work as it is now called, and the object of the 
shot is to convey this work toa distance, and apply it to an object 
supposed to be otherwise inaccessible. The effect of this, according 
to Mr. Pole’s formula, is,— 

V = weight of shot in lbs. 
V = its velocity in feet per second. 
Then by the principle of vis viva, the quantity of work stored up by 


the moving mass, measured in lbs. one foot high, is = 29 gg 
ging the force of gravity = 32}. 

Thus, if we take a shot like that recently used against the 
Warrior target, 1561b., moving at the rate of 1,70Uft. per second, 
the work done will be 

156 X (1,700)? _ 
64 
shewing at once the immense power that this small body is able to 
deliver on every resisting medium tending to arrest its course and 
bring it toa state of rest. Or, in other words, it is equivalent to 
raising upwards of 3,000 tons a foot high in the air. 

Having ascertained the thickness of plates which ordnance of 
certain calibre is able to perforate, it now becomes a question of 
great importance to know to what extent the imprcvement in 
gunuery may yet be carried, and what thickness of plated armour 
will be required to resist the force of a concentrated battery of the 
largest guns that can be made. Sir W. Armstrong has already 
constructed a 300-pounder which has, with a charge of 50 Ib. of 
vowder, and a 150 Ib. bolt, made its way completely through the 

Warrior target; and, I believe, both that gentleman and Mr. Whit- 
worth are prepared to construct guns of double that force, provided 
it can be accomplished without the risk of bursting; in fact, it has 
been intimated that whatever description or thickness of iron is used 


7,008,238 Ib, one foot high ; 


in the shape of armour they will make guns to penetrate it. If this 
be true, the guns must eventually become the victors. Acting, 


however, on the defensive, we are not prepared to admit these views, 
as there appear to be limits to the strength of guns as well as the 
strength of plates, and 1 am not quite sure that the 300-pounder 
has not attained its maximum strength. Assuming it is possible to 
make 600-pounder guns, and that such can be worked on board 
ship, we have yet to discuss under what form they can be made 
secure or rendered formidable under conditions of which we have 
no knowledge, and to which science and practical experience have 
not been applied. In the seauel we hope to be able to discuss this 
question more in detail; for the present we shall confine our in- 
vestigations to the 300-pounder, assuming that guns of that power 
are more manageable and better adapted to the service of the navy 
than ordnance of a much larger calibre. Taking, therefore, the 300- 
pounder guns as the maximum force that ships of war can use, we 
require to ascertain what description of vessel and strength of 
armour plates are necessary to resist a battery of such immeuse 
force, and how the ship is to carry so great an increase of weight. 
It has been calculated that our largest vessels, such”as the Warrior 
and Black Prince, could not carry with safety plates thicker 
than 5in.; and with this load, and all her stores, armament, &c. on 
board, it is very questionable, notwithstanding her speed and great 
power of engines, whether or not she would be sufficiently lively at 
sea. Iam inclined to think she would be quite the reverse, sup- 
posing she had 1,300 tons of plates on her sides, including her 
machinery and all the other requisites for a vessel of her class. 
Viewing the subject in this light, and taking into consideration the 
weight of plates that a ship can carry without destroying her 
efficiency as a sea-going vessel, it follows that certain sacrifices 
must be made as regards security, by the exposure of parts of the 
ship to the passage of the enemy's shot. ‘lo meet these require- 
ments and save the ship from absolute destruction it would be 
necessary to construct the battery at midships on the Warrior and 
Mr. Reed’s principle. In this construction 6, 7, or 8in. plates might 
be used without danger to the strength or sea-going properties of 
the ship. 

We have seen by experiment that a 4lin. plate on the side of a 
ship, with solid teak backing, is capable of resisting either cast or 
wrought iron shot from a 12U-pounder gun ; and by the formula,* a 
plate 5:2in, thick would resist a 30U-pounder spherical cast irou 
thot. Now, as plates of that thickness would be much too heavy 
for a vessel larger than the Warrior, it follows that a new arrange- 
ment and distribution of the armour plates would be required. ‘Io 
accomplish this, the following considerations present themselves :— 
To attain celerity of motion, and the required power of resistance to 
the varied strains to which an ocean steamer is subjected, we must 
study with care and consideration, in the first instance, the nature 
and properties of the material employed in the coustruction ; aud, 
in the second, the laws of distribution, by which every portion of 
the structure shall be equal in its powers of resistance to the work 
it has to perform. 

In every description of constructive art this appears to be a most 
desirable object to accomplish, and in shipbuilding, especially, it is a 
principle which ought to be carefully studied and judiciously 
applied. There are many constructions both cf ships and bridges 
of great strength and great powers of resistance; but if examined 
with reference to their scientific proportions, many of them would 
be found of double the strength at one point, and essentially weak 
at another. Now, this great irregularity of strength is obtained by 
a useless waste of material, and in many cases, such as those of 
ships and bridges, it is uot only useless, but highly detrimental to 
the strength of the structure to give it more work to perform and 
more weight to carry than it is entitled to bear. The great 
desideratum in iron shipbuilding is, therefore, to consider how we 
are to arrive at the maximum of strength with the minimum of 
material ; and for the attainment of this object, 1 have ventured—in 
the absence of experiment—to point out certain conditions and 
certain laws which enter into the application of irou in the recon- 
struction of the navy, 

_On a former occasion I endeavoured to show the forms and 


FP nd asa 1esistance of plates to impact is as the 1°74 power of the 














appliances necessary to be observed in building an iron ship, and 
pointed out what I considered the weak points of our present con- 
structions; while at the same time I urged the necessity of adhering 
strictly to the laws of proportion in giving uniformity of strength to 
every part of the structure. From these laws, founded on my own 
experimental researches, 1 have never deviated, and I am more and 
more convinced that their observance is essentially necessary at 
this important juncture of the transition of the navy of this great 
country from wood to iron. 

Impressed with these views, and having no reliable results of 
experiments on ships, excepting those of an approximate character, 
to guide me, I can only suggest that all vessels whether for war or 
commerce, should be treated as regards their ultimate strength as 
hollow beams and girders: that all large ships should be of the 
cellular construction along the upper deck and along the hull to the 
keel, and double plated; and that the frames and plates should be of 
suflicient strength to support a covering of armour plates capable of 
resisting the heaviest ordnance. 

Now, with respect to the first condition of strength, I must refer 
you to my paper, “On the Strength of Iron Ships,” published in the 
first volume of the Transactions of this Institution ; and, as regards 
the second, I think the cellular system imperative, from the fact that 
it gives the required strength with the least expenditure of material, 
and it increases the security of the ship when double plated. 

It will be observed that 1 consider armour-plated vessels as having 
only one fighting deck, and that they are plated from the top of the 
upper deck down to a sufficient depth below the water line. From 
this point downwards and all around, the hull should be of the 
cellular construction. Above those parts to the upper deck I would 
haye a covering of armour plates, either for the whole or part of the 
length of the ship, as may be deemed expedient, in order to meet 
the requirements of her tonnage, displacement, and powers of 
floatage. 

In this construction I would also suggest that the vessel be 
strengthened along the whole lize of the upper deck by six longi- 
tudinal cells under the iron deck beams, one of the cells on each side 
being of thick plates, triangular, and forming a continuous stringer 
bracket for strengthening the sides of the ship, and prepared for 
receiving the ends of the deck beams. In this arrangement it will 
be observed that the whole of the upper deck will be in combination 
with the cells and the sides of the ship, and this added to a covering 
of iron plates rivetted to the deck beams will give a power of resist- 
ance to strain corresponding with the cellular system below. It is 
now well known that the cellular form is the only one calculated 
to attain the maximum powers of resistance, with a flexible material 
such as wrought iron plates, to a compressive strain. Nature works 
in this direction in all her constructions, and it has been demon- 
strated from direct experiment that nearly one-lialf the material is 
saved by the cellular system ; or, in other words, it would require 
double the weight of metal on the deck of a ship, or the top of a 
girder, to resist a corresponding force of compression to that of 
tension. 

Looking to the principle of uniting the upper deck beams with 
the longitudinal stringers, it would be necessary to have them 
flanged on both sides, and rivetted to the top plate and angle iron 
of the cells. Under the longitudinal cells would be iron columns at 
convenient distances for the support of the decks. 

The whole upper deck is combined so as to offer an effectual and 
powerful resistance to the varied strains of pitching and rolling, and 
from this we may reasonably conclude that such a vessel is able to 
contend with the elements at sea, independently of her iron sides, 
aud her power of resisting the enemy’s shot. 

Having pointed out the more prominent features of construction 
of an iron-clad ship, I would next venture to direct attention to the 
carrying powers of the vessel, aud to what extent her armour 
plating can be carried without injury to her efficiency as a sea-going 
steamer. 

It has been stated that the Warrior carries as great a weight of 
armour plates as she can bear, and that if loaded to any greater 
extent she would roll fearfully, and become unmanageable at sea. 
With her present load (if I am correctly informed) she is wet, 
plunges, and does not rise to the sea in a head wind, and moreover, 
requires a storm-deck over the forecastle to prevent her decks being 
flooded. Now, these are considerations which require to be taken 
into account in the construction of vessels of war, it being, in my 
opinion, desirable in the first instance to obtain an active, lively 
ship, with impregnable armour and great speed. All these qualities, 
independent of strength, are what appear to be wanting in ships of 
war, and to arrive or rather to approximate—as some sacrifices 
must be made—to these conditions, we shail require to adhere as 
closely to every minutia as the nature of the construction and 
circumstances will admit. 

It may be true, as suggested, that in order to carry a suflicient 
weight and thickness of armour plates our ships must be made 
longer, and greatly increased in dimensions. In fact, some have 
gone so far as to recommend vessels as large as the Great Eastern, 
but I must confess I am not of that opinion, as vessels of that magni- 
tude appear to be very unmanageable, and they could not possibly 
manceuvre with the same celerity as vessels of one-third or one- 
fourth the tonnage. Again, I am persuaded{that too much may be 
sacrificed to armour plates at the expense of speed and other qualities 
equally essential to the security of a well-constructed and well- 
armed ship. I believe that officers of the navy are not favourable 
to very large and heavy-moving ships. They prefer compact, 
lively vessels, with good speed, to a large ship incapable of quick 
manceuvring, however fast she may steam ahead. 

Assuming there is some truth in these remarks, it will be neces- 
sary to consider by what means the difficulties of weight, Xc., are to 
be overcome, and what description of vessels is best suited for the 
public service. To the consideration of this question, both science 
and skill must be brought to bear, in order that iron-clad vessels 
may be so constructed as to contain all the elements of speed, secu- 
rity, and other conditions required for attack and defence. Taking, 
for example, a vessel of the same tonnage as the Warrior or the Black 
Prince, with an armament of heavy guns capable of perforating 
plates G}in. thick, and supposing that it was necessary to cover the 
sides of such a vessel with plates from 7in. to 8in. thick, it is evident 
that this weight of armour would destroy her efficiency as a sea- 
going vessel. If this be the case, there is no alternative but to 
reduce the weight and concentrate the battery of heavy guns at 
midships. For this purpose the armour plates Zin, or 8in. thick 
would only extend one-balf or two-thirds the length of the ship, and 
the stem and stern would be left entirely free for the shot to pass 
through the fore and aft parts of the gun deck. On this plan the 
length of the battery may be extended or contracted to suit the 
carrying powers of the ship. In vessels of this kind there can be 
no objection to the armour plates being discontinued both fore and 
aft beyond the iron-clad battery at midships, as the men working 
the guas would, on an emergency, be no more exposed than they 
were in former days on board of wooden vessels. ‘The upper deck 
on this construction would require to be made strong, in order to 
support two platform guus at the bow and stern, under circumstances 
where they may be required. On the other hand, it may be neces- 
sary to have iron-clad bulkheads at each end of the battery, to pre- 
vent the vessel being raked by an enemy’s shot. With respect to 
the lower deck, above and below the water line the ship would re- 
quire to be plated all round to a depth of 5ft. or Gft., and as high as 
the gun deck. Along those parts the thickuess of the plates would 
be the same as the armour plates at midships, but gradually taper- 
ing to din. thick at the bow and stern. The upper deck, the longi- 
tudinal stringers, cells, and plating would exteud the whole length 
of the ship, but would be thicker and stronger at the sides than at 
midships ; and thus, by a careful distribution of the material, duly 
pons maximum of sivength might be, if not entirely, at 
east approximately, obtained. 

I have not entered upon the question of the quality of plates,angle 
irons, &c., necessary to be employed in the construction of ships of 
war. It has been referred to on former occasions, and clearly shown 
that what are called boat plates vary in their tensile strain of resis- 
tance from 14 to 17 tons per square inch, This isa low standard of 





value, and unprofitable in its application, by adding to the weight 
without increasing the strength of the vessel. In ships of war, and 
also those for commercial purposes, none of the plates nor iron of 
any description should be under 20 or 21 tons per square inch ; and, 
moreover, they should be double-wrought, or, in other words, they 
should undergo as many processes of heating, hammering, and 
rolling, as will give them tenacity and fibre. In the use of steel or 
homogeneous iron, the greatest care will have to be observed in 
regard to uniformity of strength, whether it is made from the 
puddling furnace or on the principle of Bessemer. In the present 
state of the manufacture it is difficult to ascertain whether plates of 
this manipulation are good or bad. _I have tested plates of this sort 
from the same batch up to 22 and 36 tons per square inch, and I 
have no doubt when the manufacture is further developed, and has 
attained a greater degree of certainty in the different processes, that 
steel plates may be used for shipbuilding with greatly increased 
security. 

With reference to jointing, rivetting, &c., Ican only state that 
good material is of little value unless carefully united by an accu- 
rate system of sound workmanship ; and having consulted Mr. 
Grantham’s paper, published in the last volume of the Transactions 
of this institution, | cannot do better than refer the meeting to the 
valuable suggestions it contains on that subject. 

When the improvements in the construction of guns have 
attained greater perfection, and when guns of much greater 
power than those at present in use may be employed «against 
iron-plated ships, it may then become imperative to augment 
the thickness and weight of the plates. In; doing this it would 
be expedient to reduce the heath of the midship battery, and 
extend the unprotected portions, in order to maintain the sea-going 
qualities! of the ship, and at the same time not to diminish her 
powers of resistance to strain. This appears to me to be a sine qua 
non in marine construction, and for this purpose I would suggest 
that whatever may be the extent of the armour plating, it should 
not interfere with the ultimate strength of the ship; that the upper 
deck in every case should be equal in durability and strength to the 
cellular structure below ; and that whatever may be the effect of the 
enemy's shot, it should not on any account detract fromthe original 
strength, power, and speed of the ship. 

Viewing the subject in this light, I have taken the liberty to urge 
upon the attention of the meeting certain experimental facts with 
which I happen to be familiar, and which apply with considerable 
force to the construction of war ships. I make no pretension to the 
best forms in naval architecture ; but, taking iron vesselsfin the'forms 
and conditions under which they are built, 1 may probably be ex- 
cused, if in this state of transition I have ventured to elicit facts 
which bear directly upon the strength, power, and security of the 
British navy. 

Before I conclude, allow me to direct attention to Captain Coles’ 
system of cupolas, which, in vessels of war, would be highly advan- 
tageous, on account of the facilities which that system affords in 
revolving the guns and bringing them to bear upon the object of 
attack. 
revolving turrets, whether conical or vertical, are liable to be 
damaged by the enemy's shot when exposed to a battery of heavy 
guns. The machinery, under these circumstances, is liable to get 
jammed, or crippled, so as to render the armament utterly useless, 
and expose the vessel, with all on board, to the power of the enemy. 


These are considerations which appear to require careful attention 
on the part of Captain Coles and the Government, before the plan is 
tried and confirmed, as the application of twin screw-propellers, by 
Mr. Richard Roberts and Captain Symonds, appears to introduce an 
effective remedy for these evils. On this principle the ship can 
manwuvre in any direction, and to any extent; by reversing the 
motion of one engine the vessel can be turned round, with the whole 
of her broadsides, in about the same time as the cupola with one or 
two guns. ‘his power of motion in any required direction appears 
to me to be a desideratum in mancouvring ships of war, and is well 
entitled to the consideration of the Admiralty, ata time when science 
and its practical application may place the navy of England on a 
principle in advance of every other nation. 


DUNLOP’S MACHINERY FOR GINNING COTTON. 

To that class of machinery known as Macarthy's gin, Mr. Dunlop, 
of Manchester, applies a cylinder or shaft, with pegs or agitators 
placed near the point of contact of the gin roller, and the knife, or 
“doctor,” on the feeding side of the gin, or it may be a cylinder 
with a vane or vanes set spirally or inclined to the axis. The 
shaft or cylinder above mentioned is carried in brackets or 
bearings secured to the framing of the gin, and may be used with 
or without a grated rack hereafter referred to, or the shaftor cylinder 
may be carried by the ends of the grated racks described in the 
specification of Mr. Dunlop's patent, No, 1922, dated July Ist, 1862, 
and in the latter case would move up and down with the grated 
rack. ‘I'he shaft or cylinder above described is to have a suitable 
revolving motion given to it, or it may have one or more revolutions 
first in one direction and then in the other; or it may have an 
intermittent motion ; or it may have a lateral motion. 

The object of these arrangements is to keep presenting the seed 
cotton to the action of the roller and knife that it may be more 
readily engaged thereby, and the seed separated from the cotton. 
The shaft or cylinder in place of being provided with the vane pegs 
or agitators, as above described, may be a roller, either fluted, 
toothed or covered, so that it will move the seed cotton, and keep it 
in constant movement at the feeding part of the machine. 

These improvements may also be applied to the roller churka gin. 
One or both of the rails shown and described in the specification of 
the patent above referred to, and which carry the “doctors,” in 
place of being applied as therein described, is or are mace to 
swivel on pivots which fit into holes bored or formed in the 
frames. These rails, with the “doctors” attached to them, when 
so made to swivel, are kept in their proper working position relatively 
with the covered rollers of the gin by set screws screwed into snugs 
cast with or formed on the framing, and they are thus caused to give 
the necessary pressure against the covered rollers. 4 

The top of the wood connecting rods and the movable knife 
described in the specification of Mr. Dunlop's former patent, in place 
of being arranged and connected as therein described, have shoes 
applied, into which the wood connecting rods are fitted. These 
shoes are bolted to the movable knife, and have projections down- 
wards to admit of their being well secured to the wood connecting 
rods. Across bar or projection is cast across each of the shoes, 
and a corresponding notch is cut out of each of the wood connect- 
ing rods, so that the strain does not entirely depend upon the bolts. 

Fig. 1 represents the two rollers, single beater plate, and grated 
racks or feed troughs, as described in the specification of Mr, Dun- 
lop’s patent, dated July 1st, 1862. In addition thereto there is also 
shown the two cylinders or shafts A, A', with the pegs or agitators 
placed near the point of contact of the giu roller aud the kuives or 
** doctors” on the feeding side of the gin. Instead of having the 
pegs or agitators, the cylinders A, A', may have vanes set spirally 
or inclined to the axis; these shafts or cylinders are carried in 
brackets or bearings secured-to the framing of the gin, there being 
slots in the ends of the grated racks or troughs to allow the ends to 
pass through, or they may be carried by the ends of the grated racks 
or feed troughs before referred to, and in this case would move up 
and down with the grated racks or feed troughs, but the former is 
preferred. ; 

Fig. 2 shows the application of the cylinder or shaft to the single 
roller gin having the grated rack or feed trough before referred to. 
Figs. 3 aud 4 show the application of this cylinder or shaft with 
the pegs to the ordinary single roller gin with the usual feed table, 
witout the grated racks or feed troughs before referred to, the pegs 
passing through the wires in one view, and moving the seed cotton 
to be engaged by tho gin. It may be placed either above the usual 
feed table, as at Fig. 3, or below it ag at Fig. 4; in this case the 
cylinders or shafts may be applied to double roller gins in the same 
manner as here shown applied to single roller gins, such double 


This plan is, however, attended with considerable risk, as- 
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roller gins not having the grated racks or feed troughs, but having 
the usual feed tables. Any or all of these cylinders or shafts in 
place of being provided with pegs, agitators, or spiral vanes as 
before described, may be rollers, fluted, toothed, or covered, so that 
they will move the seed cotton, and keep it in movement at 
the feeding part of the machine. A suitable revolving motion 
is to be communicated to these shafts or cylinders from any conve- 
nient part of the gin, such as the rollers ; or they may have one or 
more revolutions, first in one direction and then in the other ; or they 
may have an intermittent motion; or they (excepting when 
arranged as in Fig. 4) may have a lateral motion, with or without 
the before-mentioned rotating motions. The object of these arrange- 
ments is to keep presenting the seed cotton to the action of the 
roller and knife, that it may be more readily engaged thereby, and 
the seed separated from the cotton. 





Pig. 5 shows the application of the shaft or cylinder to the roller 
churka gin when using a feeding trough. 

Vig. 1 also represents one or both of the rails B, B', which carry 
the “ doctors.” In place of being applied as shown in the drawing 
of the specification dated July 1st, 1862, they are made to swivel on 
pivots C, C!, which fit into holes bored or formed in the frames, or 
which may fit into holes formed in adjustable brackets bolted to the 
frames. ‘These rails, with the “doctors” attached to them, when so 
made to swivel, are kept in their proper working position relatively 
with the covered rollers of the gin by the set screws D, D'!, screwed 
into the s1 Is, 1o', east with or formed on the framing of the gin, 
and they are thus coused to give the necessary pressure against the 
covered rolicrs I’, I 










The top of the wood connecting rods and the movable knife or 
beater plate described and shown in the specification of the patent 
already referred to, in place of being arranged and connected as 
therein described have shoes or intermediate pieces, Fig. 6, into 
which the wood connecting rods are fitted; these shoes are bolted 
to the beater plate by bolts passing through the holes H, H', and 
have projections downwards to admit of their being well secured to 
the wood connecting rods by bolts passing through the hoves I, I'. 
A cross bar or projection M is cast across each of the shoes, and a 
corresponding notch is cut out of each of the wood connecting rods, 
so that the strain does not depend entirely upon the bolts. 








Tue Warrior Tancer.—The Warrior target recently experi- 
mented upon at Shoeburyness has, by direction of tho authorities at | 
the Admiralty, been removed to Sheerness dockyard, preparatory to 
its being{taken to pieces by the mechanics employed at that esta- 
blishment. Since its arrival the target has undergone a minute survey 
at the hands of the leading officials of the yard, in order to ascertain 
if any and what portions gave evidence a weakness. The work- 
manship and material are, however, found to be, as nearly as possi- 
ble, perfect; while no defective portion of the target can be 
detected. Its battered condition, then, is entirely the consequence 
of the heavy concussions to which it was subjected from the 
600-pounder Armstrong shots, which, it is almost needless to remark, 
no target yet constructed, or ever likely to be built, will ever effec- 
tually resist. One of the 4}in. iron plates has a hole cut right 
through it, as if it had been drilled. This shot passed completely 
through the wood backing, tearing away enormous pieces of teak 
and oak, and at the same time starting one of the massive timber 
supports. Another shot appears to have struck on the edge of one 
of the other plates, in which it has caused a severe fracture, the bolts | 
which held the plate being drawn by the force of the concussion | 
some ten ora dozen inches. The target weighs about 18 or 20 tons, 
and it is stated to have cost £1,500. 





CLARKE’S FASTENING RAILS FOR 


Turse improvements, by E. F. 
Clarke, of Holmer, Hereford, re- 
late to the construction of the 
chairs and keys employed to sup- 
port and fasten the rails to the 
sleepers on railways, and also to 
the method of fixing and securing 
thom. The chair is formed with 
a vertical slot tapering downwards, 
and which is cit or formed in the 
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inner faces of the chair, and ex- 
tends through the bottom. The 
keys are each formed with a head, 
which fits on the side of the rail 
and drops into a recess formed in 
the chair for that purpose, and a 
vertical fin projecting from the 
outside and extending downwards 
in such a form that when the keys 
are placed one on each side of the 
rail the fins meet underneath, and 
on being dropped vertically (in 
this position) into the chair the 
fins exactly fit and completely fill 
the taper vertical slot in the chair. 
The heads of the keys are of the 
same width as the chair except at 
the joint chairs, where they are 
made wider so as to act as fish- 
plates. 

In order to keep the keys and 
rail in their position, and to pre- 
vent the rail from rising, the 
patentee drills or forms a hole 
longitudinally (in the direction 
of the rails) through the chair 
beneath the rail, and forms a cor- 
responding hole through the ribs of the keys (half in each) at the 
point where they meet under the rail, and he drives a pin through 
the chair and the keys, and thus secures the whole firmly together. 
The chair is fastened to the sleeper in the ordinary manner. 

In a modification of the above, the lower part of the fin is dispensed 
with, and a holeis drilled longitudinally through the side of the chair 
and the rib of the key for the pin to go through, and in a further 


modification it is proposed to use only one key of the form last above | 


described. 

Fig. 1 shows an elevation of one modification of the improved 
chair and keys, the rail being shown in section ; Fig. 2 is a plan view 
of the chair with the keys in their position; and Fig. 3 is an eleva- 
tion of the keys removed from the chair. 

In this modification the chair A, A, is formed with a vertical slot | 
a, a, tapering downwards, cut or formed in the inner faces of the | 
chair, and extending also through the bottom. The keys are each | 
formed with a head b, b, (which fits against the side of the rail and | 
drops into a recess formed in the upper part of the chair for that 
purpose) and a vertical fin}, 6, which fits into and completely fills 
che slot a, a, in the chair above mentioned. There isa hole drilled 














| longitudinally (or in the direction of the rails) through the chair 
beneath the rail, and a corresponding hole c through the lowerjpart 
of the keys, half in each (see Fig. 3). In fixing the rails the keys 
are placed, as in Fig. 3, one at each side of the rail, and the whole 
dropped vertically into the chair, and secured by driving a split pin 
or screwed bolt d (see Fig. 1) through the chair and the keys. 

Fig. 4 shows a side elevation of a joint chair wherein the head 
B, B, of the key is made wider than the chair, and acts as a “ fish- 
plate.” 


Figs. 5 and 6 show front and side elevations of a modification 
of the above, wherein the lower part of the fin },b, is dispensed 
—_ and the slot does not extend through the bottom of the 
chair. 

Fig. 7 shows a section of a rail with the keys placed in position 
prior to dropping them into the chair. 

Figs. 8 and 9 show a further modification, in which only one key 
is used. In both of these latter modifications it will be observed 
that the hole for the split pin or screwed bolt dis made at one side 
of the chair (half in the jaw and half in the back of the key), instead 
of beneath the rail, as in the former instance. 











MYLREA’S FIRE-BARS 








OR FURNACE GRIDS. 


FIG. ¢. FIC.5S. 











Turse improvements are by Daniel Mylrea, of Church, near 
Accrington, Lancashire. He makes the cross bars of a waved, 
zig-zag, or corrugated shape, either circular or angular, with a 
groove on the upper surface to catch or collect small dust from the 
ashes from the fuel, which dust, being a non-conductor of heat, pre- 
serves the bars from being soon consumed or burnt, and also 
prevents the coals from clinkering. 

In one arrangement he casts the side bars and cross bars together, 
so as to form a framework or grid for the furnace, and makes the 
side bars either straight or corrugated, but in either case there is a 
groove or recess on the surface of the side and cross bars for the 
collection of the dust or ashes. This plan permits of making the 
bars lighter than the usual form, as well as economising fuel and 
metal, and preventing the clinkering of the coals. The corrugated 
or zig-zag surface of the bars, by presenting the greatest amount of 
surface to the action of the atmosphere, keeps them cool. 

Fig. 1 is aside view, Fig. 2, plan, and Fig. 3, an end view, of 
the improved fire bars or furnace grids; Figs. 4 and 5 are top and 
bottom views of part of one of the fire-bars ; and Fig. 6 a vertical 
section of part of the same. In this arrangement there are six fire- 
bars or furnace grids a, but only one drawn complete, the others 
being in outline; each bar is formed of two outer side bars J, 
and a number of corrugated or serpentine cross bars ¢ cast to them. 
Thecentre bearersare shown at d, thev are bolted together by the bolts 
e,and have spaces / for the tie bars. In the top of the side and cross- 
bars there are recesses or grooves q. Fig. 4, all connected together 
for collecting or catching the small dust from the ashes, and 


at the bottom of each cross bar there is a thin rib A, Figs. 5 and 6, | 


which rib may be straight or corrugated; but the patentee prefers 
the straight rib, as, in conjunction with the corrugations of the bar, 
amore irregular surface is formed, which has the effect of causing the 
draught of air to rebound from the front of one rib to the back of the 
one adjoining, thereby keeping all parts of the bar equally cool ; 
and as the bar is cast in one piece, it is of great strength, and allows 
the cross bars to be very light and shallow, which enables the top 
surface of the bar to be kept as cool as possible, by the admission of 
fresh cold air as near the surface of the furnace as can be obtained. 
Each of the fire-bars or grids may be made of any length and width, 
and any number may be used, according to the dimensions of the 
furnace; and the cross bars may also be placed in a diagonal direc- 


| tion, and the corrugations formed of varied curves or angles, in any 


desired manner, 


aw 





t 
The arrangement may be modified by making the longitudinal o 

side bars of a corrugated form, and using either the transverse 
corrugated bars, or a series of longitudinal corrugated bars, with as 
many cross bars or tie pieces as may be required, the corrugated 
parts being cast all in one piece, or separately as single bars. The 
recesses d collect the dust or ashes, which being a non-conductor of 
heat, prevent the burning or melting of the bars, and the corrugated 
form of the bars enable them to be made very strong and light, 
with a large area of space for the supply of air, which not only 
keeps the bars cool, but maintains the fuel in such an intense com- 
bustion as to prevent the formation or accumulation of clinkers. 





Great Locomotive.—We gave, a few weeks ago, a few particulars 
of a large engine made at Reading, U.S., and employed to assist 
heavy coal trains up a gradient of 1 in 155 (34ft. per mile), and 
rather more than 1} miles long. The leading dimensions of this 
engine have now been published, and they are as follow :—The 
cylinders are outside and horizontal, 20in. in diameter, and the 
pistons have a stroke of 26in. ‘There are six'pairs of coupled wheels, 
each 3ft. Zin. in diameter, the extreme base of the twelve wheels 
being 19ft. 7in.,the distance between each pair of the six axles 
being 3it. Llin. The steam ports are of the great length of 18fin., 
their width being 1fin. The exhaust port is 3jin. wide. The lap 
of the valve is jin. The main connecting rods are no less than 11ft. 
4in. long from centre to centre. ‘Ihe barrel of the boiler is 48in. in 
diameter and contains 174 iron tubes, 2in. outside diameter and 13ft. 
Gin. long. The fire-box is 9ft. long upon the grate, and 3ft. dip. 
wide, being designed for anthracite coal. There is also a combus- 
tion chamber 2ft. lin.long. The area of the fire-grate is 31} square 
feet, the whole heating surface being 1,428 square feet. The engine 
is 36ft. long over all and 8ft. 6in. wide. Thechimney stands 14ft. 
high from the rails. The weight of the engine is given as 
100,320 Ib. or 443 tons. There are three water tanks, ore at each 
side of the fire-box, beneath the foot plate and one upon the top of 
the fire-box ; the aggregate capacity of the three tanks being 1,224 
American gallons, or say 1,000 imperial gallons. No coal is carried 
except in the fire-box, the firing being done at the ends of the runs, 
Two injectors, a No. 9 and a No. 10, are employed for feeding the 
boiler. The blast orifice can be varied from 11 square inches to 24 
square inches area. The fire grate is made of tubes through which a 
circulation of water is maintained. 
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TueEse improvemeuts are by Messrs. Swinburne and Stanley, of 
Ashford and London, and apply to several parts of steam engines 
and generators. ’ 

The first improvement provides a new mode of actuating the 
slide valve of steam engines, giving thereto a deferential movement, 
and the power of reversing; very similar in effect to that of the 
link motion hitherto in extensive use (at less first cost and expense 
attendant upon after wear and tear). This improvement it 
is wished to be called Swinburne’s Slide Valve Motion; the 
arrangement for carrying out of which is to fit an annular 
shaft or tube upon the crank shaft or axle of any steam engine 
(or upon another shaft that takes motion therefrom), loose to 
move without the shaft a limited distance in a rotating direction 
only ; such annular shaft having two trunnions or pivots opposite to 
each other, so arranged as to form an axis for and to carry a sort of 
gimbal cr annular disc. The gimbal or disc so carried is rendered 
capable of being set in any ‘required position, and there held by 
means of a connecting link, one end of which is attached to the 
gimbal near the periphery about midway between the pivots, and 
the other end attached to a gland or sheave free to move (longitudi- 
nally only) upon the apnular shaft by means of a forked lever or 
guide taking into a groove, or clasping the gland or sheave. 

By this arrangement the gimbal can be set either to run true with 
the shaft or take a wabbling to-and-fro motion in the direction of 
the axle line. This wabbling to-and-fro motion is made to give motion 
to the slide valve, through the medium of a sort of bell crank and con- 
necting rod, or by any other convenient means. When the gimbal 
is set at right angles with the main axle line, the slide valve will be 
at rest, and when it is set at an oblique angle one way the valve will 
move right for forward action, and when set the contrary way for 
backward. The limited rotary motion allowed to the annular shaft 
gives the required lead to the valve by means of a segment of a 
spur wheel taking into and passing out of a spur wheel fitted 
tight upon the annular shaft or to the gland or sheave; in 
the latter case the spur segment is of greater width, to allow 
the movement of the sheave without missing the gear. Another 

«method is to place the pivots that carry the gimbal at an oblique 
angle with the axle-line, so as to give the short travel to the slide 
valve. When the face of the gimbal transverse to its axis is set at 
right angles with the main axle line, as is obtained by setting the 
die in the centre of the link in ordinary use. In this case the exact 
movement produced by the link motion is obtained without giving 
the lead by moving the annular shaft as described. 

The illustrations show the application of this improvement to 
a locomotive engine. Fig. 1, a, the crank shaft; 6, the annular 
shaft; c, the gland or sheave; d, d, gimbal or annular disc; gq, the 
connecting links between c and d; e, e, two clips fitted into grooves 
in the edges of the gimbals d, d; h, h, two jointed pieces to connect 
e, €, and 2, ¢; 7, 7, two rods to connect the slide valves i, i, two bell- 
crank or right angled levers to move the sheave or gland (©, Figs. 1 
and 2; f, the spur wheel fast to the annular shaft, or attached 
to the gland or sheave. By passing the teeth on the segment g 
through the wheel, the lead is given whichever way may be 
required. g, the segment; K, a shaft to carry the segment; /, an 
arm to receive movement from any suitable connection leading from 
the foot plate. n, Figs. 1 and 3, is a thick flange on the annular 
shaft 4, having asinking in the outer face to take over the crank 
arm a, so arranged as to allow the annular shaft to move far enough 
togive the lead forward or backward, and to forma driver both ways for 
the same. 1, s, t, Figs. land 2, are a way shaft, two crank arms and a 
clip to take into a groove in the glandor sheave c,and give therequired 
movement thereunto through the medium of the connecting rod 0, 
or any other convenient means for setting the gimbals d, d, full 
forward or backward, or to any intermediate set for expansive 
working. Figs. 5 and 6 connecting link between e and i enlarged. 
Fig. 4 represents the gimbals upon an oblique axis in order to give 
the lead and expansive action without the aid of turning the annu- 
lar shaft. 

The novelty of this improvement is that of obtaining motion for 
the slide valve from the wabbling motion of the periphery of the 
gimbals or disc, when set at oblique angles with the main axle line, 
and holding of the same if any suitable way. 


The second improvement providesanother novel mode of working 
the slide valves of steam engines (this it is wished to be called 
Stanley’s Variable Eccentric), by which a single eccentric and an 
ordinary clip and rod are made to produce very nearly the same 
variations in the motion of the slide valves as have heretofore been 
produced by a double eccentric and link (known as the link motion), 
to describe which, suppose an ordinary eccentric disc or sheave to 
be fitted loose upon a square crank shaft, stayed from moviug in 
the direction of the axis by any convenient means, and fitted close 
to the shaft on two opposite sides, having considerable space for 
movement on the intermediate two sides; such spaces, together 
with the part occupied by the shaft, form a slot fully three-quarters 
the diameter of the eccentric iu length, and are fitted with wedges 
having their draught reversed; the thick end of that on one side 
and the thin end of ;that on the opposite side connected to a boss or 
gland, and so arranged that by means of a fork-ended lever or 
guide taking into a groove in the periphery of the bossor gland 
longitudinal movement can be given to the wedges, thereby differ- 
ing the degree and direction of eccentricity at will. ‘The eye 
of the eccentric to be made by preference sufficiently out of centre in 
the direction transverse to the length to give the shortest travel to 


the slide valve when the shaft is in the centre of the eye, and the | 


full travel and lead forward or backward when the shaft is at the 
end of theslot in the eccentric. 

By another arrangement a round shaft is applied, having thereon 
a boss or tube, and two flanges fast thereon, between which - flanges 
the eccentric is also held from turning on the shaft by the 
wedges passing through the flanges. In applying this im- 
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provement to pairs of engines, two eccentrics may be placed 
between the flanges instead of one, each having a separate | 
clip and rod, In this case another pair of wedges are ap- | 
plied to move the additional eccentric at right angles with the 
first. The eye in the evcentrics are of such a form as will allow 
their required movement. Fig. 12, a longitudinal section, and 
Fig. 13, a transverse ditto, at 2, z, on Fig. 12. Z, the wedges; Y, 
the eccentric; W, the flange or gland to which the wedges are 
attached; V.the boss and flanges between which the eccentric is 
held; when the wedges, gland, and eccentric are in this position 
they are right for the engine moving in one direction with full 
steam (shown by the plain line), and when in the dotted line posi- 
tion the other direction with full steam also. The intermediate will 
give any required degree of expansive working obtained by the link 
motion, 

The third improvement is introduced to increase the sensitiveness 
of the ordinary ball governors, and provides that, instead of the 
joints at the top of the suspension rods being made fast to the 
upright shaft, they are attached to a loose boss fitted close between 
two collars on the shaft. The junction of the sleeve that carries 
the lower end of the stay bars and the shaft, is a quick pitched 
screw, so arranged as to become the drivers of the balls, and to assist 





their rising when the speed of the shaft is on the increase, and to 
quicken their descent when the speed is on the decrease. } 
The fourth improvement consists of a novel form and arrangement | 














FIC.IS. 


in the construction of upright cylindrival steam boilers, and provides 
that in addition to the ordinary fire-tube and annular water space, 
that the water space be exte nded under the ash-pit; that outside of 
such water space be an annular flue space continued also under the 
water space beneath the ash-pit, and the flue spare be connected to 
the fire space by means of a.series of short horizontal tubes, and 
again surrounded with another water space or with brickwork, so 
arranged as to conduct the draft downwards, and cause it to pass 
under the bottom of the boiler before going away to the chimney, 
and may either be taken away by a descending flue to the upright 
shaft, or it may be made to pass down one side under the bottom, 
and up the other side between the two water spaces. 

Fig. 14, A, the fire tube or space; B, annular water space; ©, 
annular flue space; D, outer water space, or brickwork ; E, the tubes 
that pass the draught from the fire-tube A to the descending flue space 

}; I’, the water space under the ash-pit. 

This improvement may be carried out in two other ways, one of 
which is to take the draught through the water in syphon tubes, 
leading it from the top of the fire-box up to within a few inches of 
the top of the water, and then downwards below the fire (as shown 
left-hand half section), Fig. 15. The other way is to fit tubes to 
the tire-box, as in Fig. 12, and conduct them down in the water 
space (as shown in the right-hand half of the section, Fig. 15), The 
water space and draught may or may not pass under the ash-pit, as 
before described. 


SUPERHEATING 


STEAM. 


FIC.1. 

















Tuis invention is by Thomas Baldwin, of Bury, for the purpose | 
of superheating the steam before it enters the working cylinders of 
steam engines; he passes the steam from the boiler through any 
convenient number of tubes placed in a horizontal, vertical, or 
inclined position, the tubes being encased in a flue or chamber 
through which the hot gases from a separate furnace to that used for 
generating steam in the boiler passes, and are diverted in their 
passage among the tubes by plates of metal or fire-clay so as to | 
cause the heat to be more equally diffused iv the flue. Or the 
flue or chamber is used without the plates of meta! or fire- 
clay when necessary. The hot gases from the separate furnace, 
after passing among the tubes, are conveyed direct to the | 
chimney by a separate flue, or they are conveyed into the flue of the 
boiler, as may be required. A damper is placed in such a position 
as to regulate or prevent the flow of the hot gases from the separate 
furnace among the tubes, and another damper is placed to allow the 
hot gases to pass to the chimney either along the flue of the boiler, or 
through a separate flue to the chimney, as may be required. The 
steam from the boiler, on its way to the working cylinder, passes 
through the tubes and becomes superheated by the action of the hot 
gases from the separate furnace, thereby requiring less fuel to pro- 
duce a given mechanical effect than when used without being super- 
heated. Mr. Baldwin also uses tubes placed one inside the other, | 
the steam passing through the space between the tubes, and the hot 
gases pass through the lesser tubes and around the larger ones. The | 
tubes are placed in the flue or chamber before named. In all cases 
where convenie nt the steam is passed from the boiler in such a way 
that it shall flow through the heating apparatus in an opposite 
direction to the flow of the hot gases from the furnace. 

The illustration shows an arrangement with the tubes lying hori- 
zoutally. Fig. 1 is a plan, Fig. 2 an end view, and Fig. 3 a side | 
view with parts in section. 

The steam from the boiler h or boilers k, hj, passes through the | 
pipes 6 into the box c, to which the tubes a are secured at one end, | 
then through the tubes a and into the box ¢,, to which the tubes a | 
are secured at the other end, and from thence to the engine through | 
the pipe b,. The furnace d for superheating the steam is placed, by 
preference, as shown in Figs. 2 and 3, when two or more boilers.are 
used; but when only one boiler is used the furnace dis placed on 
the side of the boiler in the most convenient position for firing | 
and admission of the hot gases to the boiler flue or chimney. The 
heated gases pass from the furnace d along the passage e and among 
the tubes a, and through the passage for f,, Fig.1, as shown by the 
dotted lines and by the arrows in Fig. 3, as may be required. The 
passages ff}, open into the flues of the boilers, and are opened or 
closed when required by the dampers i, 7,. ‘I'he tubes aare enclosed 
in the flue or chamber g through which the hot gases from the fur- 
nace pass. When the hot gases from the furnace d are intended to 








pass to the chimney instead of passing into the flue or flues of the 
boiler, a separate flue is made for the purpose, and a damper or 
dampers placed therein. The chamber g is formed of fire-brick or 
other similar material. 


A Roya Careiace.—A state railway carriage, for the use of the 
Prince and Princess of Wales, has mn nearly completed at the 
Stratford workshops of the Great Eastern Railway. The body of 
the carriage is 26ft. long outside, the principal compartment, or 
“saloon,” being 11ft. long, while there is also an ante-room and 
dressing room, each 7ft. lin. long, inside measure. The inside 
width of the carriage is 7ft. Gin., and the height 7ft. India-rubber 
cushion springs are placed between the body and the under frame. 
A layer of india-rubber is also interposed between each axle box and 
its spring, and india-rubber washers encircle the pins in the spring 
links. Mr, Sinclair, the company's engineer, is making a like appli- 
cation of india-rubber in 220 new carriages of all classes now in 
course of construction for the Great Eastern line. 

Trarric Recewrts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 5th of December, on 
11,028 miles, to £553,750, and for the corresponding week of last 
year, on 10,578 miles, to £517,950, showing an increase of 450 miles 
and of £45,770 in the receipts. The gross receipts on the following 
15 railways amouuted in the aggregate, on 7,790 miles, to £450,401, 
and for the corresponding week of 1862, on 7,596 miles, to £415,200, 
showing an increase of 194 miles and £35,901 in the receipts. The 
increase on the Caledonian amounted to £1,624; on the Great 
Eastern to £2,838; on the Great Northern to £1,734; on the Great 


| Southern and Western, to £422; on the Great Western to £3,995 ; 
| on the Lancashire and Yorkshire to £3,563; on the London and 


North-Western to £9,005; on the London and South-Western, to 
£1,845; on the Manchester, Sheffield and Lincolnshire, to £1,044; 
on the Midland to £3,853; on the North British to £1,023; 
on the North-Eastern to £5,952 ; total, £36,898. But from this must 
be deducted £1,520, the decrease on the London, Brighton, and 
South Coast, and £177 on the South-Eastern, leaving the increase 
as above, £35,201. The goods and mineral traffic on those lines 
amounted to £273,283, and for the corresponding week of 1862 to 
£248,433, showing an increase of £24,850. The receipts for pas- 
sengers, parcels, &c., amounted to £177,118, against £166,767, 
showing an increase of £10,351. The traffic receipts ou 63 other 
lines amounted, on 3,238 miles, to £113,319, and for the correspond- 
ing week of last year, on 2,982 miles, to £102,750, showing an in- 
crease of 256 miles and of £10,569 in the receipts. The total 
receipts of the past week show a decrease of £4,385, as comparet 
with those of the preceding week, ending the 28th of November, 
and as compared with the corresponding week of last year a cun~ 
siderable increase in the trade of the country. 
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EXPERIMENTS AT SHOEBURYNESS. 


Tue smashing powers of Sir William Armstrong’s 600-pounder 
shunt gun were tested on Friday last, at Shoeburyness, against 
the Warrior floating target. 

The target is an exact counterpart of a section of the Warrior's 
side, and measures 18ft. long by 10ft. in height. It is constructed 
of iron plates of the best homogeneous metal 4}in. thick, bolted to a 
backing of teak 18in.in depth. Behind this come two sets of 4-in. 
plates, rivetted to massive ribs of ‘T-iron, the whole being shored 
up by slanting beams of fir of immense thickness. The target was 
moored at 1,000 yards distance from the firing points of the 600 and 
800-pounder Armstrongs, and wooden targets for ascertaining the 
correct elevation for this range floated close by, a little clear of the 
iron one. 

The first shot from Big Will was a dummy cast iron shell weigh- 
ing 600 lb., and was levelled with such unerring aim at the wooden 
target as to smash it literally to powder. The elevation of the piece 
in this instance was 2deg. 5min., and the charge 701b. The next 
shot was a steel shell with a cast iron head weighing 610 lb., and 
containing no less than 24 1b. of powder, which is only four-fifths 
of its normal charge. Before firing this shot a consultation took 
place among the artillerists present as to the elevation to be given, 
it having been discovered that the wooden target demolished by the 
first shot had been moored at 1,020 yards instead of at 1,000, as had 
been originally intended. After some discussion the gun was fired 
at 2 deg. 10 min. elevation, the shell passing just over the top of the 
target a little to the right of the central line. The next 
two shots—live steel shell similar in all respects to No. 2— 
demoustrated in a most surprising way the wonderful accuracy of 
the gun in obeying the slightest change in elevation. For shot No.3 
the piece was depressed to 2 deg. 3 min., the shell passing through 
the exact ceutre of the top of the target, and carrying away a piece 
of the wood framing of a semicircular shape. The fourth shot was 
fired at only three minutes less elevation, and struck the target as 
near the centre as possible, making daylight through it, and ex- 
ploding at the very moment of impact. Those who did not mind 
getting a wet jacket from the spray made arush for the boats, the 
more prudent making use of the steamtug Bustler. On boarding 
the target the havoc made by the ponderous missile was found to have 
surpassed all expectation. A hole, 2ft. by 20in., yawned in the 
4}-in. plate, level with and a few inches on the left of the bull’s 
eye. ‘he teak backing was splintered into fragments from the size 
of a cocoa-nut to the merest fibre, and the }-in. plates and one of the 
ribs were completely torn away, like so much paper. In front, 
below the hole, there lay a huge mass of iron plate, weighing three 
or four hundredweight, and looking like a piece of crumpled black 
rag. ‘The plate above the one which was pierced was started from 
its place and bulged outward, nearly the whole of the bolts holding 
it to the target being broken away. In fact, all present allowed 
that since the great battle of gun versus plate had begun to be 
waged there had never been such a complete triumph for the former 
combatant. 

At first it had been intended to try the effects of the 600-pounder 
upon the warrior target at 2,000 yards, but the first blow at 1,000 
yards so disabled it as to render a new target necessary, 

On returning to the firing point the 300-pounder was next tried, 
four shots being fired, but owing to several causes only one of them 
took effect. The charges for this gun were found to be a few 
inches short, the co: sequence of which was that in three instances 
the target was miss d, At the fourth shot, the charge for which 
was of the proper si «, the shell struck the right top corner of the 
plate, smashing but ut penetrating it. The slight effect taken by 
this shot was no dou t greatly owing to the target having been 
slewed round to an angle of nearly 40 degrees with the line of fire 
by the fourth shell from “ Big Will.” ‘This concluded the firing for 
the day. 

When the tide had ebbed sufficiently many of those present re- 
visited the smashed target. All around it, to the extent of two or 
three hundred feet, lay masses of iron and steel of different sizes, 
which gave one a perfect idea of the damage that would have been 
caused to the “ between decks” and opposite side of any vessel un- 
lucky enough to receive such a shot. On closely examining the 
breach made, it seems clear that the projectile must have exploded 
when about half-way through the target. This was made peculiarly 
evident by the way in which the hole gradually enlarged after pass- 
ing through the outer iron plate, and by the appearance of the 
splinters in the teak backing. One of the massive balks of timber 
was split in two, another was blown upwards apparently by the 
mere force of the explosion. In the mischief done everything be- 
tokened a great excess of power; there is, consequently, every 
certainty of the effect being almost equally great at 2,000 yards, as 
the velocity of the shot at that distance is only diminished by about 
120ft. per minute. 

A large number of gentlemen, including several members of the 
Ordnance Select Committee and the Special Committee on Lron, were 
present throughout the experiments. 

Captain Noble ascertained the initial velocities of the projectiles 
fired from the 600-pounder, and found them to differ only very 
slightly from those already given in Tue ENGrneer. 

During the whole of the day gusts of rain and wind were driving 
across the range from right to left, but seemed to have little influence 
on the accuracy of firing. 


Tue Cmer Encrneer or tae American Navy.—Our readers 
have, before now, heard something of Mr. Isherwood, the Engineer- 
in Chief of the American Navy. His experiments, made at great 
length, to ascertain whether steam, worked expansively, gave out 
more power, in proportion to the weight of steam used, than when 
worked without expansion, are known in this country, and have at 
least caused some amusement. Under the head of a “ Candid 
Admission,” the New York Times of a recent date, says:—“ Chief- 
Engineer Isherwood, on his cross-examination, admitted that when 
he was commissioned as Steam Engineer in the United States Navy, 
he had never had charge of an engine.” 

Marrin’s Patent Ancnor.—A new description of ship’s anchor, 
invented by Mr, Martin, and ordered by the Admiralty for her 
Majesty's ship Edgar, was on Saturday tested by the hydraulic ma- 
chinery in ‘Woolwich dockyard. A number of scientific persons 
were present to see the working of the apparatus, for which a 
medal was last year awarded to Mr. Martin by the Commissioners 
of the International Exhibition. ‘The weight of the anchor tested is 
2tewt. 2qrs.and 121b., and that of the steadying bar 1 cwt. 2 qrs. 
and 21b, Its construction and shape in no way resemble that of 
auy other anchor yet in use. It consists of a shank, two palmed 
flukes, and a sector with palms, and has no stock. Both 
flukes take hold of the ground at the same time, leaving 
no part exposed to the danger of fouling, or being fouled, 
however shallow the soundings and ancliorage may happen to be. 
At the test on Saturday the tensile strain commenced at a_pres- 
sure of 15 tons, which gave a deflection of jth of an inch; at 
20 tons of 4 of an inch; and at 24 tons of ,5, of an inch, that being 
the required Admiralty test. ‘Uhe permanent set, 9 tons, gave a 
deflection of 3. The strain off, the anchor returned to the same 
point at which the pressure commenced, and exhibited no permaneut 
deflection. The proof was pronounced thoroughly satisfactory. 
‘The anchor is to be removed to the smithery, and will be fire-proved 
—namely, heated to a low red heat, to discover if the metal is free 
from flaws or defects. Arrangements have been entered into to 
carry out the manufacture of the anchors on a large scale. For that 
purpose a company has been formed of which Vice-Admiral the 
Hon. Sir Montague Stopford, K.C.B., is the chairman; Near-Ad 
miral Sir Thomas Raikes ‘Thompson, and Rear-Admiral W. LL. 
Hall, C.B., director of the Peninsular and Oriental Stram Naviga- 
tion Company, and other influential persons, are the directors. 
Admiral Stopford, Mr. Martin, and various members of the company, 
were present at Woolwich, and witnessed the test, as also the Com- 
modore-Superintendent, Sir F. Nicholson, C.B., Mr. Turner, master 
shipwright, and the principal officers of the yard. 





THE IMPROVEMENTS OF PARIS. 


At a meeting of the Royal Institute of British Architects on 
Monday evening last, Professor Donaldson in the chair, the pro- 
ceedings commenced by an announcement that the Institute of 
France had appointed Mr. Donaldson a full member of that impor- 
tant body, in the place of the late Mr. Cockerell. 

Mr. Tite, M.P., then read a long-promised paper on the improve- 
ments of the city of Paris, derived from documents obtained princi- 

Ily by the good offices of Lord Cowley, our Ambassador at Paris, 

indly seconded by Baron Haussman, the Prefect of the Seine. 
Mr ite explained that this paper was originally prepared for the 
meeting of the British Association at Newcastle, and partly read at 
that meeting, but that since that time he had obtained additional 
information, had rewritten the paper, and now desired to present it 
to the Institute as a subject of peculiar interest at the present time, 
when such vast improvements by railways and streets were under 
consideration'in the metropolis. Mr. Tite, by the assistance of a large 
plan of Paris, explained the various improvements which had been 
made, and which were commenced in 1848 by the works undertaken 
for the purpose of continuing the Palace of the Tuileries to the 
Louvre. ‘his work was subsequently extended to the disengage- 
ment of the Hotel de Ville, and the continuation of the Rue de 
Rivoli onwards to the Rue St. Antoine. 

As most of our readers are familiar with the important changes 
made in Paris, commencing with this great work, we need not follow 
the lecturer in this part of the subject, but go on to the next portion 
of his paper, “the cost of the improvements,” and the means by 
which the expenditure has been met. 

It appears that the State assisted in all the cases, except the first, 
with a subvention that varied in amount from one-half to one-third 
of the cust ; and it has always proved itself anxious to contribute to 
the embellishments of Paris. It has, from time to time, authorised 
the authorities to contract loans to the amount of 180,000,000f. up 
to the close of the financial year 1861, and has facilitated this em- 
ployment of public credit in every way in its power. It even would 
appear, from the statement by the Prefect, that it had paid upon the 
operations, then ascertained to have been effected, the total sum of 
40,500,0U08. 

Mr. Tite further stated that in 1861 M. I’. de Lasteyrie said that 
the city of Paris had incurred liabilities, by the decisions of juries, 
to the extent of 321,000,000f., and that the total amount was far from 
being limited to that sum. ‘The principal result of some important 
expenditures were thus given by Mr. Tite:— 

HAies CENTRALEs. 


Francs. 
The cost of lands, houses, and rebuilding was... ... 31,796,238 
Credits for lands soldand unsold... 04. ose eee eee = 6,723,071 
aa see. ea 25,073,167 


Rve ve Rivou. 
First operation, at the sole expense of the city, from the 

Place du Louvre to the Hotel de Ville, including the 

opening for the square of St. Jacques la Boucherie .... 40,401,237 
Second operation, at equal cost of the State and the city 17,419,490 
‘Third operation, two-thirds on account of the State, and 


one-third of the city a ne 
Fourth operation, at one-third for the State and two- 

thirds for The city 1. cco oie cee ose see one cee | SOON OOD 

ee ee ee 108,657,23 


Francs. 


Deduct, sales of land, old materials, &c. .... 34,133,198 
And it was shown by the accounts read 

that, in addition to this credit, the State 

contributed a sum of 4...) ase eee wee = 20,740,967 


Making together —— 54,874,165 





Total 0. so coo ose cco coe coe «58,783,068 

The final cost to the city of Paris for this improvement and con- 
tinuation of the Rue de Rivoli will, therefore, be about £2,100,000, 
and the loss on the whole operation 68°57 of the original cost. The 
cost of the Boulevard Sebastopol is in the same proportion, the total 
cost being 58,000,000f, of which the State contributed two-thirds, 
and the loss is about 60 per cent. on the operation. Mr. Tite 
pointed out the defects of some of these great lines of communication, 
as, by reason of the uniform level given to these long lines, the side 
streets were left without convenient means of communication. At 
this part of the paper Mr. Tite gave a few details of the cost of 
the city of London improvements; but he had failed to obtain by 
a return moved for in Parliament any very practical results. These 
returns made showed, however, that New Cannon-street had 
cost £589,470 and the New Victoria-street £330,675; but neither 
of these sums showed the credits or estimated credits 
for property to be sold. He believed that the losses on such 
improvements in London were generally 50 or 60 per cent. 
For the pu of meeting this large expenditure there are 
several sources that usually figure in “the budget of 1861,” presented 
by the Prefect under the name of “ Recettes ordinaires,” a set called 
the “ Recettes extraordinaires,” the ‘ Recettes supplémentaires,” 
and the ‘“Recettes sur fonds spéciaux.” ‘The “ Recettes ordinaires ” 
amount to a total of 119,935,272f., of which the octroi supplies 
77,257,065f. The others are tolls of markets, waterworks, abattoirs, 
&c., to which are added sales of property, taxes on territories united 
to Paris, and contributions and payments by the State. The receipts 
called “supplémentaires” and “ fondsspéciaux,” including 48,825,212f. 
borrowed, raise this total to the large sum of 199,807,203f. These 
statements would appear to show that the ordinary budget of the 
city of Paris amounted to about 112,500,000f. a year, or about 
£4,500,000 sterling, for which the city, it must be observed, does 
much that we leave to be done by private companies, or by 
individuals—as, for instance, the abattoirs, cemeteries, water- 
works, &. ‘The city of Paris has however, to pay the 
interest upon the sum borrowed, and the expenses of lighting, 
watching, paving, sewers, and watering the city. Mr. Tite 


stated that the funded debt for the improvements amounted to about | 


£422,000 sterling ; that the published accounts were clear and dis- 
tinct, and contain all the elements for the analysis of the separate 
accounts such as he had been enabled to give. In the discussion that 
followed (in which the Rev. Mr. Burgess, Mr. Ashpitel, the chair- 
man, and others spoke at some length), the systems for obtaining 
property in Paris and London were compared, whence it appeared 
“that they do not manage these matters better in France” than 
here, and that the total outlay upon the improvements in Paris 
amounted to £17,000,000 sterling ; for which large sum the State 
had to account to the municipality, not only for the contributions 
before referred to, but also for the cost of the works at the Bois de 
Boulogne, the Pare de Monceaux, and other works of a public 
character. Mr. Tite, in conclusion, referred to an able paper in the 
Builder of Saturday, which gave the account of receipts for a year 
later than his data, copied from the J/oniteur, by which it appeared 
that the “ordinary receipts for the following year” had slightly 
increased. 

Aiter the usual vote of thanks to Mr. Tite, the meeting separated. 


Buaxgty Guxs.—The four 20-ton guns cast at the Lowmoor Iron- 
works, to the order of C 
have been proved on st 
nal. Three of them } tood the test satisfactorily the 
fourth was fired with ary proof charges, viz ,—0ov \b. of 
powder, a wad, and a 600 ib. cylinder. The gun underwent the 
first round with apparent success, but on meking the usual survey 
and examination it was discovered that the base section at the head 
of the breech, and into which the “ button” appears to be screwed, 
had given way, anda large rent or split was clearly perceptible. 
The proof was, of cou at an end, and the gun was afterwards 
hoisted on one of the heavy trucks, to which some seventy or eighty 
men belonging to the storekeeper's department were attached, and 
was conveyed to the wharf for transshipment. 








n Blakely, for the Russian Government, | 
ive days at the butt in Woolwich Arse- | 


LAUNCH OF THE MINOTAUR. 


AnoTHeER magnificent addition to our iron-clad fleet was made on 
Sturday by the launch of the Minotaur from the yard of the Thames 
Ironworks, at Blackwall. 

Not more than a week has elapsed since, in an account of the iron 
frigate Northumberland, a sister vessel to the Minotaur, was given a 
long and most detailed account of the principles of construction 
which render these ships by far the strongest wrought iron fabrics 
that have ever been rivetted together since wrought iron was first 
used by man. It is unnecessary, therefore, on this occasion to reca~ 
pitulate in all their technical detail of ribs and girders the manner in 
which the Minotaur is welded into one piece from end to end. She 
is the first launched of the new class of Warriors, and a class which, 
as it now turns out, can scarcely be called an improvement on the 
formidable ships which preceded them. The Warrior class are 2}in. 
of iron and 18in. of teak; the Minotaur and Northumberland class 
are Shin. of iron and Yin. of teak. The reduction of the timber and 
increase of the iron were at the time rather hastily made, and 
against the advice of many competent to give a judgment on such 
matters, Since then, however, it has been shown that the thickness 
of the backing to the armour plates, is to the full as important as the 
thickness of the armour plates themselves, and the Minotaur target 
recently tried at Shoeburyness failed, to say the least, to realise the 
expectations which were formed of its powers of resistance. 
Opposed to a vessel of the Minotaur class, “ Big Will,” it is now 
evident, would have no difficulty in sinking it with a couple of shots. 
In size and estimated speed, however, the new class are an improve- 
ment on the old. They are 20ft. longer than the Warrior, and will 
have engines of 100 nominal horse-power greater. Thero 
are at present, exclusive of the wooden ironclads, three 
pairs of iron-plated ships afloat. The Warrior and Black Prince 
are each of 6,176 tons, with engines of 1,250-horse power; the De- 
fence and Ltesistance are each of 3,720 tons and 600-horse power ; 
the Hector and the Valiant are of 4,068 tons and 800-horse power ; 
of the largest ships there is the Monotaur, 6,812 tons and 1,350-horse 
power, and the two sister ships now in course of building—the 
Agincourt and the Northumberland—the former at Birkenhead and 
the latter at Millwall. The six ships first mentioned are only 
partially protected by armour plates; two of them, the Hector and 
the Valiant, have armour carried right fore and aft, covering all tho 
guns ; but for about 60ft. at each end they are unprotected on the 
water line. The three last mentioned are protected from stem to 
stern on the battery as well as the load line. 


The Minotaur was intended, when contracted for, to be !aunched 
in May last, and is, therefore, now six or seven months behind her 
time. The cause of delay, however, has all arisen from the various 
changes and improvements which the Admiralty have from time to 
time introduced into the method of her construction. Still, as it is, 
she is likely to precede her sisters on the water by nearly a twelve- 
month. She is launched, too, in a very forward state, all her 
internal fittings being quite complete, the teak-backing finished, and 
a great part of the armour plates already on her sides. Regarding 
only her size, and the quantity and quality of her work, she has been 
more quickly built than any other of the iron fleet. The Achilles, 
building at Chatham, though not nearly so large, nor carrying much 
more than half the weight of armour plates of the Minotaur, was yet 
begun nearly ten months earlier, and will not be afloat yet for 
another fortnight. 

‘The work ot fitting the Minotaur with her fiveiron masts, and gene- 
rally completing her for sea, will be effected in the Victoria Docks, 
It will be quite next autumn, however, before she is ready for her 
first cruise in search of bad weather. 





Tus TrovustesoMe ARrMsTRONGS.—On the recommendation of 
Brigadier-General J. St. George, C.B., President, and the members 
of the Ordnance Select Committee, the Secretary of State for War, 
with the concurrence of Field-Marshal the Duke of Cambridge, has 
directed the following changes to be made in the matériel of artillory, 
and the same has been notified at Chatham garrison:—The system 
of proving Armstrong guns with a single charge of powder, and a 
shot of double weight, has been found, in some instances, more 
trying to the ventpiece of an Armstrong gun and the extremity of 
the bore, or the part immediately surrounding the breech bouch, 
than the former system of proof with a double charge and single 
shot. This being attributed to the fixed dimensions of the chamber 
and the space that remains when only the service charge is used, the 
following modification in the system of proof of these guns has beeu 
approved for provisional adoption until further orders :—I1st, the 
use of lubricators in proof is to be discontinued; 2ndly, wooden 
blocks are to be placed behind and next to the proof cylinder. These 
blocks are to be of the diameter of the charge chamber nearly, and 
of such length that, when placed in the above position, they shall 
have no more space than will be filled by the service cartridge. 


Raitway Provects in Scor.anp.—It is proposed to ask for powers 
in the ensuing Session of Parliament to amalgamate the Caledonian 
and Scottish Central Railway Companies; the Caledonian, Edin- 
burgh, and Glasgow and Scottish Central Railway Companies ; the 
Edinburgh and Glasgow, and the Alloa Railway Companies; and 
the Hamilton and Strathaven, and the Caledonian Railway Com- 
panies. The North British Railway Company propose to make a 
| branch to the general railway station at Perth ; the Scottish North- 
| Eastern to make a railway from Dundee to Forfar, and branches ; 

the Caledonian to make a railway from Rutherglen to Tennochside, 
| and railways to Glasgow harbour; the Edinburgh and Glasgow to 
| make branches to Cowlairs, and from Mayhill to the river Clyde. It is 
| proposed to make a railway from Glasgow to the North British 
Railway at Edinburgh, with branches to the Paisley, the 
Monkland, the Charleston, and South Queensferry lines ; but it 
is supposed the object is for the North British Company to obtain 
running powers over one of the two existing lines between 
Edinburgh and Glasgow, and not tomakeathird line. A company, 
to make a railway from the Devon Valley Railway at Crook to the 
Scottish Central at Crieff. The Dumfriesshire and Cumberland 
| (Solway junction) propose to make a railway from the Caledonian 
Railway across the Solway Frith to the Maryport and Carlisle Rail- 
way at Aspatria, with branches to the Glasgow and South-Western 
Railway at Annan, and to the Port Carlisle and the Silloth Bay 
Railways. A company propose to make junctions with the existing 
railways in Glasgow and a central station. “It is proposed to makea 
railway from Crieff to Methven. The Denburn Valley scheme has 
been renewed for making a junction line at Aberdeen between 
the Scottish North Eastern and Great North of Scotland Railways. 
The Forth Bridge Railway Company propose to make a junc- 
tion railway from the Edinburgh and Glasgow Railway, near 
Pardovan, to the North British Railway at Charleston, cross- 
ing the Firth of Forth by a high level bridge between Blackness 
Castle and Charleston. The length of line will be about 
43 miles, including the bridge, which is to be 24 miles in 
length. The spans proposed to be adapted vary from 3v0ft. in the 
ceutre to 207ft. at each eud adjoining the abutments and approaches, 
which latter will consist of piers and arches in masonry 40ft. span 
each. It appears that this project has been well matured, having 
been under the consideration of the engineers, Mr. G. R. Stephen- 
son and Mr. J. F. ‘lone, for a considerable time ; the bridge, which 
is inteuded to combine great strength and economy, has been de- 
signed for about two years. ‘he proposed pointof juncture with the 
Edinburghand Glasgow Rail way 1s abouttwo tiles trom the Firth on 
the south side andthe North British Railway is close to the edge of 
the Firth on the north side. ‘Uhe point of crossing has been selected 
with a view to obtain a comparatively small depth of water, which, 
however, is about 45it. It appears the chief object of the promoters 
has been to utilise the existing railways as far as possible, to make 
the proposed junction line, including the bridge, at a moderate cost, 
todo away with the nccessity of railway ferries across the Firth of 
Forth, and to greatly facilitate the important traffic north and south 
of it. The estimated cost of the line, including the bridge, is 
» £500,000. 
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THE AMERICAN MONITORS. 


Tue Scientific American has the following description of the 
“ Monitors :"— 

Barely two years ago the keel of the Monitor was laid at Green- 
point, L. I.: on the 6th of March, 1862, she started on her eventful 
trip, the result of which materially changed the aspect of our present 
war. On the 9th of March ensuing she engaged the rebel steamer 
Merrimac, and in a five hours’ contest completely demonstrated the 
practical character of her construction, and the impregnability of 
her iron mail. 

Built as she was in haste, under many disadvantages, the Monitor 
contained some features which experience and greater facilities for the 
construction of iron ships have caused to be modified. Of such are 
the great projection of the armour shelf forward and aft, the i- 
tion and shape of the pilot-house, and the peculiar shape of the 
hull, which last peculiarity is shown in the midship section below. 
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Monrror. 


The straight lines, so unlike those of an ordinary vessel, were 
adopted merely to save the time needed to bend the frames and 
plates. For about 70ft. amidships this same cross-section was 
preserved; making, as one conversant with such matters will 
perceive, a material reduction in the amount of work involved in 
building the hull. The deck plan was also parallel for somewhat 
over 80ft., and terminated at both ends in the shape of a gothic arch, 
with curves of 75ft. radius. The pilot-house was situated 26ft. from 
the bow ; its outside dimensions were Gin. in width, 50in. in length 
(fore and aft) and 47in. high above the deck; it was composed of 
iron beams Yin. thitk, fitted at ihe corner log-cabin fashion. 








We will now give some of the principal dimensions of the Monitor; 
premising that we have been at considerable pains to obtain data, 
which, in the case of this and the others of its class. should be re- 
liable. This we have been induced to do from the fact that news- 
paper reporters, though well known to be a hard-working set of 
men, make stat ts which, especially in mechanical matters, are 
not wholly trustworthy :—Extreme fength on deck over armour 
173ft.; extreme beam on deck over armour 41ft. 6in.; depth, 
12ft.; length of iron hull, 127ft.; beam of iron hull, 
36ft.:2in. ; depth of iron hull, 6ft. Gin. ; projection of armour 
shelf, forward, 14ft.; projection of armour shelf, aft, 32ft.; 
the thickness of the side armour was 5 in. above the 
water-line and for a short distance below it, thence diminishing 
to 3in. at the bottom. The armour was made of inch plates, laid 
one over another so as to break joints, and fastened to the wood 
backing by blunt bolts. 

The wood backing was made thus:—Blocks of wood 3ft. 3in. in 
length, about a foot in width, and varying from 14in. in thickness 
at one end to 12in. at the other, were placed vertically against the 
side of the vessel, with their broad ends resting on the armour 
shelf. These blocks were placed close together the whole length 
of the ship, and outside of them were fastened five ho- 
. rizontal courses of timber, as shown in the sketch. Out- 
side of this was the armour. The entire thickness of the armour and 
its wood backing was 2ft. 8in. From the armour shelf to the deck 
measured 5ft., which, of course, was the height of the mass of wood 
and iron by which the hull was protected, and through which, as 
will be seen by the section, or through some 18ft. of water, a ball 
must pass to damage the body of the vessel. The deck plating 
was lin. thick. The hull was of }-in. iron, with angle iron frames 
18in. apart, and 12-in. cross-floors on every alternate frame. 
The deck beams were 10in. square, 3ft. from centre to centre, 
and the deck was of 7-in. plank. The turret was made of eight 
thicknesses of lin. iron plate; its inside diameter was 20ft. and 
height 9ft. It contained two 1lin. guns mounted on wrought iron 
carriages, arranged side by side and revolving with the turret. Their 
recoil was checked by friction brakes applied to the sides of the gun 
slides. The portholes were each closed by a heavy iron shutter, 
which swung over them after the manner of a pendulum, when the 
gun recoiled. The engines had two horizontal cylinders, 40in diame- 
ter and 22in. stroke; the two cylinders were cast in one, with a dia- 
phragm in the middle of its length, A “half trunk” with the 
usual link, connected the piston to a rock shaft, which transmitted 
the motion to the main crank ; as the same style of engine is used in 
most of the Monitors a diagram is given to show the position 
of the parts. The valves were the ordinary three-ported balanced 
slide, the cut-off by a separate slide valve. The reversing was 
effected by a peculiar arrangement of Captain Ericsson's, by which 
the eccentrics were turned half round, thus dispensing with the link 
motion. The air pump, which was also horizontal, and placed aft of 
the eylinders, was enclosed in the ordinary jet condenser, and was 
worked from an arm on the port rock shaft. The boilers, of which 
there were two, were horizontal tubular, each containing 172 tubes, 
2iin. in diameter by 10ft. 2in. long, and having nearly 3,000 square 
feet of fire surface, and 93 square feet of grate surface. The pro- 
peller was a four-bladed one, 9ft. diameter, and 16ft. pitch. 





Passaic Ciass. 


When the little Monitor had so triumphantly vindicated the prin- 
ciples of her construction, it was at once determined to build nine 
more ou a similar plan, with such modifications as experience had 
suggested. Their names were—Camanche, Catskill, Lehigh, Nahant, 
Nantucket, Passaic, Montauk, Patapsco, Sangamon. Length on 
deck, 200ft.; width on deck, 45ft.; depth on deck, 12ft.; Length of 
hull proper, 159ft.; width of hull proper, 37ft. Sin.; overhang of 
armour shelf forward, 16ft.; overhang of armour shaft aft, 205ft. ; 
tonnage, 844 tons ; draught of water, 10ft. All were alike in model 
and every other particular, and the following cross section and 
dimensions apply equally to every one of this class:— 

The hull is made of }-in. plates, except the garboard strake 
which is §-in. thick. The frames, which are placed 18in. from face 
to face, are of 4-in. by 4-in. angle iron, and on each alternate one is 


THE ENGINEER. 


centre, and the deck is of 7-in. plank. The thickness of the side 
armour is din., composed of five 1-in. plates, and the entire 
thickness of armour and wood backing is 3ft. 8in. The deck is 
plated with two thicknesses of }-in. plate. Both side and 
deck armour are attached to the woodwork by blunt bolts. 
The turret is made of eleven thicknesses of 1-in. plates, 
and is 21ft. inside diameter and 9ft. high, containing 
either one 1l-in. and one 15-in. gun, or a 150lb. Parrott 
gun instead of the 11-inch gun. On the top of the turret is the 
pilot-house, cylindrical like the turret, and of eight thicknesses of 
1-in. plates; it is 6ft. inside diameter, and nearly 6ft. high. The 
turret revolves round a fixed vertical shaft, 12in. diameter, which 
may in action be keyed up from below so as to relieve the iron ring 
in the deck on which the turret bears from a large part of the super- 
incumbent weight. To the top of this shaft the pilot-house is 
attached, and consequently it does not turn with the turret. The 
rods which connect the steering wheel with the rudder pass down 
in grooves in the side of this shaft, as does also the rod by which 
the turret engines are started, reversed, or stopped. 











The portholes are closed in a different and much better manner 
than those of the Monitor. Instead of the pendulous shutter there 
is a heavy crank-shaped forging, the axis of which is vertical and 
nearly opposite the centre of the porthole. When this is turned in 
one position the offset of the crank portion will allow the muzzle of 
the gun to reach the porthole, while a quarter of a revolution of this 
port stopper brings the solid metal directly opposite the opening and 
effectually closes it. Under the turret is the turret chamber, formed 
by two athwartship, and two fore and aft bulkheads, which support 
the deck below the turret, and for that purpose are heavily braced with 
angle iron. This chamber is about 15ft. square and the whole depth of 
the hold. Through the centre of it run two fore and aft keelsons, 35in. 
deep and fin. thick, resting directly on the 16-in. cross floors, and 
topped and bottomed with 4-in. by 4-in. angle iron, which support 
a step for the vertical shaft above mentioned, a portion of the strain 
on which is also transferred to the fore and aft bulkheads by two 
ee of braces, running from the step to the top of the bulk- 

eads, like the two sides of the letter V. This chamber contains, in 
addition to the two engines, which move the turret, and which have 
cylinders 12in. diameter and 16in, stroke, two vertical engines with 
cylinders 10in. diameter and “12in. stroke, which drive the 
blowers by which the ship is ventilated. The main engines are 
precisely like those of the Monitor, driving a propeller 12ft. 
diameter and 16ft. pitch. There are two of Martin’s boilers, each 
containing three furnaces, and having a total heating surface of 
about 3,600 square feet. 


Harsour AnD River Monitors. 

This class of Monitors consists also of nine vessels, named :— 
Canonicus, Manhattan, Oatawba, Oneota, Manayunk, Mahopac, 
Tecumseh, Saugus, Tippecanoe. Their principal dimensions are as 
follows :—Length on deck, 224ft.; width on deck, 43ft.; depth on 
deck, 13ft. 6in.; length of iron hull, 190ft.; width of iron hull, 
37ft. 6in.; projection of armour shelf forward, 9{t. Gin. ; projection 
of armour shelf aft, 24ft. Gin. 








Tippecanoe CLass, 


The hull is of 3-in, plates, garboard strake §-in. Frames 4in. by 


4in., 18in apart, and on every alternate one a 16-in. cross floor of 
}-in. iron, topped with two bars of 3}-in. by 3}-in. angle iron 
Deck timbers 12in. sqnare, and 3ft. from centre to centre, deck of 
7-in. plank. The side armour is cf five thicknesses of inch plates, 
in addition to which the vessels of this class have two masssive bars 
of iron called “ armour stringers,” running entirely around the 


| ship, under the armour, and serving to support it near the water- 


line. These stringers are 6lin, wide by Gin. thick for about 70ft. at 
the bow, and for the remaining distance they are 6}in. wide by 4in. 
thick, thus making the armour in the part most liable to be hit 9in. 
in thickness. The deck armour is of two plates, the upper one lin. 
and the lower one }in. thick. To provide against such an accident 
as happened to the Monitor, there is introduced in the angle formed 
by the sides and the armour shelf a plate iron sponson, the space 
behind which is filled in with pine wood ; the thickness of armour 
and wood backing is 2ft. Sin. 

The turret is made of ten thicknesses of inch plates, is 9[t. high 
and 21ft. inside diameter. To avoid being disabled as the Passaic 
was, in the first attack on Charleston, the base of the turret is 
strengthened by a band of iron 1din. wide and din. thick, having its 
outer edges well rounded so as not to be “upset” by any chance 
shot. Instead of the original arrangement by which the recoil of 
the gun was checked, a more complicated plan is adopted, by which 
the friction is produced on the periphery of a wheel which is con- 
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the Puritan 31ft. has been added amidships. The Puritan, also, is 
to have two turrets in place of the Dictator’s one; in other points 
the description of one vessel will answer for both. 

Puritan—Length on deck, 351ft. ; width, 50ft.; depth, 21ft. Sin. ; 
length of iron hull, 300ft.; width, 41ft. 8in. 

Dictator—Length on deck, 320ft.; width, 50ft.; depth, 21ft. 8in. ; 
length of iron hull, 270ft.; width, 41ft. 8in.; projection of ar- 
mour shelf forward, 19ft.; projection of armour shelf aft, 31ft. 

‘The keel is made of 1-in. iron, the garboard strake of {-in. plates, 
and the rest of the hull of }3-in. plates. The frames are of 6-in. 
by 4}-in. by 4-in. angle iron, the long leg being inward, and spaced 
18in. from face to face. On every alternate frame is a 20-in. cross 
floor of §-in. plate, topped with two bars of 3}-in. by 3}-in. angle 
iron. The deck beams are of oak, 3ft. from centre to centre, and 
14in. square. The deck is of 9-in. plank. There are six 1-in. 
plates in the armour, and these are further strengthened and sup- 
ported by three armourstringers, 4}in. thick and 7in. wide, ranning 
completely around the ship; making the entire thickness of armour 
near the water-line no less than 10}-in. The thickness of the 
armour and its wood backing is 48in., and its height 72in. The 
deck is plated with two lin. plates. The turret is 26ft. inside dia- 
meter and 9ft. high ; its thickness is 15in., distributed thus :—Inside 
are four courses of lin. plates, outside of these are bars of iron, 5in. 
thick and 11}in. wide; running round the turret, and outside of 








these, are four more courses of plates,the whole forming a structure 
of great firmness. The rivets which unite the inner parts of the 
turret do not pass through the outer courses of plates, and so the 
danger of bolts being driven through is entirely obviated. The 
turret will contain two of Mr. Ericsson’s new wrought-iron guns, 
lain. bore, and fitted with the new friction gearing. The pilot- 
house is of twelve thicknesses of lin. plates. The arrangement 
of turret and blower engines is similar to that in the other 
Monitors. The main engines differ from those before described in 
having their cylinders vertical instead of horizontal ; but the arrange- 
ment of trunks, links, rock shafts, and connecting rods is the same, 
slightly modified to suit the change in the position of the cylinders. 
The two cylinders are 100in. diameter and 48in. stroke; and the 
common air-pump and jet condenser are used. There are six of 
Martin’s boilers, each having ten furnaces arranged in two rows. 
The six boilers will have 1,500 square feet of grate surface, and a 
total heating surface of about 30,000 square feet. The propeller is a 
four bladed one, of cast iron, 21ft. Gin. in diameter, and 30ft. pitch. 
Liaut Dravent Monrrors. 

This is the latest modification of the turreted battery, and is in- 
tended for river navigation, and consequently draws only 6ft. of 
water when ready for action. The names ar follows :—Casco, 
Chimo, Modoc, Napa, Tunxis, Umpqua, C hoes, Etlah, Klamath, 
Koka, Naubuc, Nauset, Shiloh, Sancock, Squando, Wasuc, Waxaw, 
Yazoo, Yuma. The form of cross section is shown in the cut. 





The inner iron hull has vertical sides and a flat bottom, both of 
iin. iron plates, and has the usual angle-iron frames, and 12-in. cross- 
floors All around this is a water compartment, also with vertical 
sides 2ft. wide; and outside of this are the “wooden walls” 4ft. 
thick, of pine , covered with three 1-in. plates for a distance of 3it. 
from the deck; so that if in action the deck is only 18in. from the 
water the plating extends only 18in. below it. The deck beams 
are put close together so as todispense with the uso of deck planks, 
and are covered with two thicknesses of }in. plates. The water com- 
partment, of course, serves to vary thedraught as may be found neces- 
sary, and is readily freed from water by powerful Andrews’s pumps. 
The principal dimensions are as follows:—Length on deck 225it. ; 
width, 45ft.; depth from top of deck beams to bottom plate, 9ft. ; 
length of iron hull, 183ft. 9in.; width, 33ft.; depth of deck beams at 
centre, 15in.; depth of deck beams at ends, 12in. 

The arrangement of turret and blower engines does not differ 
materially from that of the other Monitors, The turret is sur- 
rounded at the base by the same iron ring as is used in the 
Tippecanoe class, is, like that, 21ft. inside diameter and 9ft. high, 
has eight thicknesses of inch plates, and will probably contain one 
11-in. Dahlgren and one 150-pounder Parrott gun. The pilot-house 
has two more courses of plates than the turret, making its thick- 








nected to the gun carriage by a train of gearing; much 
greater control is thus obtained over the motion of the 
carriage, but at the expense of simplicity. The pilot- 
house is like the turret, lin. thick and 6ft. inside diameter. 
The turret engines have cylinders 12-in, diameter, and 16-in. stroke 
those of the blower engines are 15-in. diameter and 12-in. stroke 
and each drives one of Dimpfel’s 60-in. blowers. The main engines, 
are similar to those of the Passaic class, but are considerably larger, 
having cylinders 48-in. diameter and 24-in. stroke. Instead of the 
jet condenser they have a surface condenser, containing 5,367 
$-in. tubes, each 5ft. long through which the steam passes. 
The auxiliary engine for working the air pump which stands 
aft of the main engine is of the beam variety, with a 
cylinder 23-in. diameter and 23-in. stroke; at each side of the 
main beam, and moving with it, is a shorter one, the one of which 
works two air-pumps 22in. diameter and 1ldin. stroke, and the other 
two circulating pumps 18in. diameter and 1ldin. stroke. The two 
main boilers are of the horizontal tubular pattern, each one contain- 
ing six furnaces, and 384 tubes 8ft. in length, and varying in dia- 
meter from 3}in. iu the bottom row, to 2jin. in the top row. In addi- 
tion to these there are two auxiliary boilers, each with one furnace 
and 64 tubes, like the main ones. The total heating surface in the 
four boilers is 7,500 square feet. The propeller is a four-bladed oue 
of cast iron, 14ft. in diameter and 20ft. pitch. 


Dicrator AND Poriran. 
The next vessels of the Monitor class in order of construction are 
the Dictator and Puritan. They are the largest and, by far, the 
most powerful of any which have been built in this country, and 





a 16-in. cross-floor, topped with two bars of 3}-in. by 3}-in. angle 
iron. The deck timbers are 12in. square and 3ft. from centre to 


contain many improvements not embodied in the others. The 


model, which is a very fine one, is exactly alike in both, save that in 





ness 10in. 














To give the vessels the ability to turn in a narrow channel, they 
are furnished with two propellers, 9ft. diameter (6ft. oo 
and 12ft. pitch. Each propeller is driven by a single inclin 
engine, having a cylinder 22in. in diameter by 80-in. stroke, and 
capable of running at very high speed. The surface condenser and 
engine for producing a vacuum does not differ materially, save in 
size, from those of the Tippecanoe class. ‘The boilers are of the 
horizontal tubular construction, and have 3,900 square feet of fire 
surface, and 144ft. of grate surface. 

Besides the foregoing vessels the whole of which were mainly 
planned by Mr. Ericsson, or under his supervision, there are quite a 
number building which are to have revolving turrets, but differing 
from those we hav- mentioned in many particulars. Such are the 
Roanoke, the Onondagua, the Agamenticus, Monadnock, Tonawanda, 
Miantonomo, andjsome others, of which it is as yet too early to give 

, descriptions. 
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Tuts invention by Mr. J. W. McCarter, of the Foyle-street Saw 
Mills, Londonderry, comprises improvements applicable to ma- 
chinery for sawing wood, and more or less to other wood-cutting 
machinery. Deal frames upon his plan are sawing thirty two deals 
per hour, two being cut at the same time. Figs. 1 and 2 are side 
and front elevations, Fig. 3 is a horizontal section of a part of the 
machine, and Figs. 4, 5, and 6 are enlarged views of details. 

As the present invention does not relate to the saws with their 
frames and guides, these are not shown while the framing and 
driving gear of the machine are represented merely to show as clearly 
as possible the manner of applying the improved arrangements. 
The framing consists of two side frames 1, 2, bolted down to a sole 
plate 3, and connected by a rectangular top frame 5, aud by cross 
bars 6. ‘The main shaft 7 is placed in a low position in independent 
bearings 8, 9, one 8 being within the side frame 1 while a crank 10 
on the innerend of the shaft serves to drive the saw frame. ‘The 
wood is fed through the machine by the action of lower rollers 11, 
on two parallel horizontal sbafts 12, which have bearings in the side 
frames 1, 2, aud project through one side frame 1, to receive outside 
thereof the spur wheels 13, by means of which they are driven, 
being actuated by a central pinion 14 on a short shaft 15, which 
turns in bearings in the side frame 1 and in a bracket 16, attached 
to the side frame by strong stud bolts. 

The first portion of the invention relates to an improved silent 
feed motion, the principal part of which is a disc 17, fixed on the 
shaft 15, hereinbefore mentioned as driving the feed roller shafts 12. 
This disc 17 is acted upon by a double or forked lever or pair of 
shears 18, centred on the dise shaft 15 with its arms 19, one on éach 
side of the dise 17, and made to reciprocate by an eccentric 20 on 
the main shaft 7 (or it may be by other convenient means). The 
eccentric rod 21 is joiuted to a block 22, fitted upon the outer parts 
of the lever arms 19, and capable of being adjusted longitudinally 
thereon by a screw spindle 23, so as to alter the extent of the 
vibrating stroke of the lever and the consequent rate of feed. The 
dise 17 has formed in its faces, at directly opposite parts, two 
concentric grooves a, and in the insides of the lever arms 19 cross 
srooves are formed so as to face the portions of the dise grooves a 
crossed by the shears. The grooves a in the disc 17 are by preference, 
semicircular, while those in the shears 19 are by preference rectan- 
gular. The grooves in the shears are slightly tapered, deepening 
upwardly, and there are inserted in them two wedges 6, shaped to 
fit the dise grooves and shear grooves, and shown detached and 
enlarged in Fig. 4. When the shear piece or double lever 18, 19, 
is lifted by the action of the eccentric, the wedges 6 cause it to 
take a firm grip of the disc 17 and thereby turn it, while as the 
shear piece 18, 19, returns downwards, the wedges free themselves 
and do not draw the dise back. ‘The wedges 6 are prevented from 
jumping out by pins screwed through the sides of the levers 19, 
and entering slots formed in the backs of the wedges, the slots 
allowing a limited but sufficient movement of the wedges. To pre- 
vent the disc 17 from moving back or slipping, a second pair of 
wedges, shown in Fig. 5, are held in stationary blocks 24, in such a 


Way us to fice themselves when the dise 17° moves forward, these 
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| tapped through the blocks 33. 





| but the line was cleared by the evening. 
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wedges being kept in contact with the disc grooves by springs 
applied to their ends, to insure their acting and gripping the disc 
should it tend to move in the opposite direction. Springs may also 
be applied to the shear wedges if found desirable. 

A second portion of the invention relates to improved rollers for 
carrying, moving, and guiding the wood through the machine, these 
rollers being so contrived as to dispense with the fence, side rollers, 
weights, and springs hitherto employed. Each lower feeding 
roller 11 is made in two pieces, one, 25, with a square flange, and 
the other, 26, with a slightly bevelled or coned flange. The square 
flange part 25 is firmly keyed on the shaft 12, and acts as a sta- 
tionary fence, while the other part 26 is fitted to work loosely on a 
feather, and is pressed towards the square flange part 25 by a 
helical steel spring 27 on the shaft. The spring 27 can be adjusted by 
means of a screw 28 inside the shaft 12, and acting by means of a 
cross key and ring. The flanges of the rollers keep the wood 
firmly in position, while the springs allow them to adapt themselves 
to inequalities in the thickness or width of the wood. ‘To increase 
the grip on the wood the lower rollers 11 are fluted or toothed. 
Upper rollers to bear on the top of the wood may be used, of the 
same kind as the lower rollers 11; but, as the upper rollers 29 are 
not driven, they can be mounted on comparatively small spindles 30; 
so that the modified construction represented in Fig. 6 cau be 
adopted. This Fig. 6 is an enlarged section of one of the upper 
rollers 29, the parts of which are held together by spiral springs 31, 
the springs being in recesses formed in one part of the roller and 
acting on bolts attached to the other part. ‘lo prevent sawdust 
from getting in between the parts of the rollers, both lower and 
upper, 11 and 29, grooves facing each other are turned iv the inside 
faces of the parts, and rings 32 are fitted into the grooves, so as to 
cover the intermediate space and exclude dust. As the upper 
rollers 29 have no driving action, but simply a guiding and holding- 
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down action, they are not grooved or fluted like the lower rollers, 
but are turned smooth. The upper rollers 29 are held, by means of | 
their spindles 30, upon blocks 33, fitted to slide in vertical slots in | 
the side frames 1,2, being adjusted in height by screw spindles 34, | 
The screw spindles 34 have bevel 
wheels on their upper ends in gear with bevel wheels on horizontal | 
spindles 35, fitted with hand wheels 36. The spindles 35 are not 
continuous across the hine, being c: ted by a loose coupling 
in the middle, whereby to support each other, and the pulleys 29 at 
each side of the machine can be adjusted independently. 








A Cuaprsr or Ratway Acciwents.—The West Midland section | 
of the Great Western Railway has been unfortunate during the past | 
week in accidents. On Weduesday morning the first train proceeding | 


from Worcester and Hereford, on approaching Ledbury tunnel, run 
into an obstruction on the line, which proved to be a fall of earth in 
a deep cutting which had taken place in the night. ‘The train wasa 
slow goods’ train, and was proceeding up an incline, so that little 
damage was done. The subsequent passenger trains were delayed, 
On the preceding evening 
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there was an extraordinary escape from a frightful accident on the 
West Midland line. As a goods’ train was proceeding from Oxford 
to Worcester, a coupling chain broke, and several trucks became 
detached, the driver proceeding without them. Fortunately, there 
was a guard at the end of the dissevered trucks, and he knowing 
that the express train from London to Worcester was following 
behind, ran back with his lamp and succeeded in attracting the 
attention of the driver, who pulled up just.a few yards before reach- 
ing the trucks. He then pushed the trucks before him to the next 
station, the only result being a delay of about an hour. On the same 
day, as some men were employed in recasing the interior of Mickle- 
tou tunnel, on the same line, near Chipping Campden, a portiou of 
tbe roof of the tunnel fell in upon the workmen. ‘Three men and 
a boy were injured. ‘The boy, named Wrisberg, had his skull frac- 
tured, and was conveyed to Worcester Infirmary, where he is doing 
well. ‘The other sufferers were not so much hurt. ‘I'wo or three 
nights ago a special train from Worcester to Malvern, on approach- 
ing the former place, had to pass a level crossing ona turupike road 
in the suburbs of Worcester. ‘The gatekeeper, having no notice of 
the train, had the gates closed; but the driver, not heeding the ob- 
struction, drove through and smashed the gates to pieces, Fortu- 
nately, no person was passing along the road ut the time. 

Coan iN America.—(Norruenn Srtares).—There is something 
abnormal in the extraordinary advance in the price of coal. In 18dL 
and 1859, for instance, the },roduct was 1,008,394 and 992,678 tons re- 
spectively, and then the prices ruled so low that it was tound to be 
cheaper as fuel than wood, even in localities where the latter material 
was tolerably abundant. The present year the mines have actually 
produced 1,800,000 tons more than in any previous year (an increase 
one-third more than the entire product iu 1851 and 1899), yet the 
prices have doubled. The most favourite hypothesis to account for 
this phenomenon has beep the enormous Government demand for the 
consumption of steam vessels on blockading duty. Undoubtedly this 
cause has had its effect, but it is pretty clearly proved that the in- 
creased demand from this source cannot be more than 300,000 tous 
(leaving 1,500,000 tons still to be accounted for), and probably this 
is an over-estimate, for a very large proportion of the vessels now in 
the navy were actually employed in mercantile service before the 
war broke out. A large variety of co-opeiatiug causes must also be 
taken into the account in searching for the reason of this remarkable 
advance. foundries and machine-shops of all kinds, in all parts of 
the country, are driven as they never were before, and many new 
ones have been erected, expressly for the construction of irouclads. 
Influences of this kind operate legitimately to enliance the cost of 
fuel; but there is still another cause which has probably been as 
potent as any. Not only has everything which enters into the 
mining of coal, such as power, oil, timber, horse feed, &c. &c., doubled 
in price during the last few months, but the miners, by successful 
combinations, have compelled their employers to pay them rates 100 
per cent. higher than they received in the early part of 1862. There 
were efforts made by some of the operators to thwart these combina- 
tions, but there was no concert of action, and the miners carried the 
day.—New York Correspondence of the Manchester Examiner. 








Dec. 18, 1863. 


77 


Ms 


TH 





ENGINEER. 











TO CORRESPONDENTS. 
NOTICE.—As Christmas Day, this year, falls ona Friday 


it is our intention to publish the next number of THE 
ENGINEER on Thursday next, instead of the following 
day. Advertisements, therefore, for our next publication, 
should be sent into the Strand office not later than Seven 
o'clock on Wednesday evening. 


Notice. —A SpreciaL EpItion of THE ENGINEER is 
published for FoReIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
puss through the foreign post offices at the charge of a 
single postage. 

*s" Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

G. W. D. (Dundee).— We will look into your propeller. 

i. W. (Bury).—Obdtain Mr. Binns’ werk from Wea'e's. 

Giasaow, — We are unable to refer you to a coal-crushing machine. 

MANCHESTER.— IVe are, unhappily, ignorant of the ** fairy fountain.” 

_A fa (Dundee).— We consider the Richards’ cr Porter Indicator the best 
oa 

C. V. S—We are unable to inform you who makes Mackworth’s washing 
machines for coals and ore. 

A Ke«peR.—Probably Mr. Binns’ book, published at Weale’s, will answer 
your purpose, 

. M. B.— We regret to say we cannot give you a rule, but we believe there is 
one, which we must search out. 

T. L.—Mr. Beattie's patent 1s employed upon the London and South-Western 
Railway. Consult his specifications at the Patent Opice. 

J. N. (Manchester)— Cannot you obtain a line from your employers? If 
not, go to Canada, and apply to Mr. Baton, Grand Trunk Railway, at 
Montreal. 

J. K. (Sheffield). —Main and Brown on the Marine Engine is the best book for 
you. Keep clear of the navy—its low pay and harsh treatment —and qualify 
Sor the merchant service. 

A. T.—The Battersea Suspension Bridge? Do you mean that from Chelsea 
into Battersea Park? Thomas Page, Esq., was the engineer. The bridge 
is now under the charge of the Chief Commissioner of Works. 

IRONMASTER.—A query like yours cannot be answered inaline. It would re- 
quire an article of considerable length to properly inform you how to pro- 
duce, in the best manner, chilled, mild chilled, and grain rolls for rolling 
iron. 

W. N. B.—Your note has been overlooked. You will have a pressure of 
3,100 lb. upon your piston. If the stroke is short a lin, rod will answer. 
The key and the space beyoud it are very light indeed, lighter than we would 
like. You can drive your jly-wheel if of good iron, and with spokes in 
proportion, at the rate of 200 revolutions per minute, 

Dr. bh. P. Ten R.— We did not anticipate that our notice of your work would 
prove altogether satisfuctory to you. You, however, have no right to com- 
plain. You submitted your vade mecum to us sor our opinion. This you 
havehad. If you are dissatisied, you must argue your case elsewhere. We 
cannot accept our opinions sroia the Mining Journal. 

J. S.—200 gallons of water per minute, on a Sit. fall, would amount, 
theoretically, to 3-horse power, but 2-horse power is the most you could count 
upon from your wheel. Of course this power would drive a 10in. pump 
under the pressure of 40 futhoms of water, but the bucket of the pump 
could move ouly at the rate of 8/t. per minute, and the whole quantity lifted 
From the depth of 240-ft. could not, in any c tse, exceed 28 gallons or 30 gallons 
per minute, with the power at your command. 

J. C, (Beifast). -17 your engines exert full 200 actual horse-power, and the 
rim of the toothed jly-wheel moves at the rate of 2,394ft. per minute, the pres- 
sure upon the tecth will be about 2,800 lb. For this pressure Mr, Fairbuira 
prescribes 2Vin. pitch and a breaith of tooth of Zin. ‘ours is Sin. broad 
and 2hin, pitch. At sucha high speed the teeth are not over strong, but we 
should consider them safe in the ordinary sense of the term, supposing, of 
course, that theyare well made. Your pinion, 7/t. in diameter, will go very 
Jast at 109 revolutions per minute. Unless ing is perfect you will 
have considerable vibration. We should like further particulars before 
replying to the other question. 

EXperimenter.—Mr. Bell, of Newcastle, gives the following analysis of Cleator 
hematite iron:—Iron, 93°94; carbon, 4°18; silicon, 1°92; manga- 
nese, 0°02 ; caleium, 0°12 > magnesium, 006 ; sulphur, 0°05 ; phosphorus, 
0°08 ; total, 100°37. An analysis, by Miller, of Lancashire hematite gave 

95'777 iron; 2217 carbon, and 0°538 graphite; silicium, 0951 ; 

sulphur 015, ant a trace of phosphorus. Gartsherrie No. 1 (very gr+y) 

contains iron, 58983; carbon, 1347; graphite (in large flakes), 3°156 ; 
silicium, 2721; manganese, 2°461; sulphur, 1°267; and phosphorus, 0°842, 

Gartsherrie No. 5 white cast iron had 89°865 of iron; 2451 carbon ; 

0 877 of graphite ; manganese, 2°715 ; sulphur, 2°516; phosphorus, 0913; 

silicium, 1-124. 








IRON AND LEATHER LINKED STRAPS. 
(To the Bditor of The Engineer.) 


Sir,—Will you permit us to point out to you an error in your impression 
¢f the 11th inst.? In speaking of the diff y dopted by Messrs. 
John Fowler and Co, in steam ploughing, one plan you mention is by “ an 
ingenious strap (a Belgian invention) "— 836. This is an invention of 
one of our firm, and has been before the public for some time. Your men- 
tioning this would much oblige us. JAMES APPLEBY AND Co. 

Dudbridge Patent Machine Works, near Stroud, Gloucestershire. 

December 15th, 1863. 








PISTON PACKING. 
(To the Biiter of The Bagineer.) 

Sir,—If you can give me any information on the management of a steam 
engine piston packing, through Tux ENGINEER, you will greatly oblige. This 
steam engine is one of Hackworth’s patent horizontal engines, length of 
stroke, 20in.; diameter of cylinder, 21{in.; makes 140 revolutions per 
minute, with 301b. per square inch. ‘The piston packing are two narrow 
rings next the cylinder, and one steel ring the breadth of both these: this 
steel ring is about jin. thick. When the engine is standing, and steam 
turned on, this packing is perfectly steam proof, there is not the least 

through, neither when the engine is going slow, say, about 40 revo- 
lutions ; but when the full pressure is put on, and the engine at the speed 
required (140 revolutions), the steam blows through and presses the ends of 
the rings together, and makes a noise like a blow with a hammer. | think 
the inside ring wants more strength, should be the thickest opposite where 
ivis cut, this one is the same thickness throughout, J. T. 

November 30th, 1863. 

(We have printet oar corresyondent's letter, inasmuch as it relates toa 
common fault of prston packing, J.T. has discoverd the true cause of the 
yeckuge under Fall pressure.—Lv. B. | 


Tus ENGINEER can be had, by order, from any newsugent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Hals-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and suxpence per annum 
will be made, 
TuE ENGINEER is registered for transmission abroad. 
Advertisements cannot be guaranteed insertion unless delivered before seven 

o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
ant communications tu be addressed to the Bditor of Tu® ENGing&r, 103, 
Strand, London, W.C. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
WHEN Robert Stephenson died, the Zimes truly wrote of 
our profession, that it had “ not yet been formally char- 
tered,” that it was “represented by no faculties at the 
university, and no offices at court,”—a profession which was 
not, in fact, “ one of the ¢hree professions.” Very true. 
We are represented by no faculties at the universities, if 


| men reading for honours at Glasgow and in Gower-street, 
and others who may not be plucked at King’s College here, 
—on our left—in the Strand. We, certainly, are not of the 
three professions, because there were already three profes- 
sions before engineering, as a profession, was known. 
But we are of the four professions, and we are willing to 
leave it with our barrister, our “ medical man,” and our vicar 
(of course it will be said “ What an inversion of rank!”) 
to decide what is the relative status of the engineer. We 
have no fear even of their verdict. We are not jealous, 
although there are those of other professions who are 
jealous of the engineers. A profession, whatever it may 
“ is but a department of thought. Theological thought 
is trammelled. We hardly need observe that a bishop, 
whether he be of Oxford or Nutal, caunot quietly think 
what he likes; nor that a vicar, whether he be of Welles- 
street or of Brading, must not indulge in independent 
opinion. As for the doctors—whew! See how the hommo- 

ths fare in the Lancet. We will say nothing of the 
awyers. Are they not qualified to take care of them- 
selves? But of all the “three” professions, which one 
admits of the independent exercise of thought permitted 
to engineers? In engineering, happily, we may overturn 
one day, what was carefully built up the day before. We 
may think freely, and decide, without fear of ostracism, 
upon the evidence placed, day by day, before us. We 
cannot do this in theology, medicine, or law. Thank God! 
the engineers are neither tongue-tied nor conscience-bound. 
Our business, as glorious Robert Stephenson once said, is 
no longer a craft, but a profession, and we may believe what 
is proved unto us. Engineering is now a power, and it must 


the success of the Institution of Civil Engineers, which, 
whether we are members or no, whether we are or are not 
immediately bound up with it, is the real exponent of our 
professional power. The Institution which, forty-seven 
years ago, comprised but eight members, now numbers 
upwards of one thousand, of all classes. Its investments 
now exceed twenty thousand pounds, and its annual in- 
come, from all sources, is upwards of four thousand 
pounds. ‘The mectings, the conversazioni, and the an- 
nual dinners of the Institution attract, if they do 
not command, the presence of royalty, the nobility, 
and of the most distinguished men of our time. ‘This 
is but natural. When man is in the full possession 
of health he needs no physician, and often forgets 
his parson. He always keeps clear of his solicitor, unless 
van business is pressing. But man is enriched by his 
engineer, and he can hardly employ him too often. We 
say this without professional vanity. ‘The wealth of this 
kingdom has, within the last few generations, been more 
than octupled by the labours of British engineers. This 
surely cannot be said of the gentlemen of the church, the 
bar, or of the medical fraternity. 

We may congratulate our profession, and our descendants, 
we believe, wiil have far greater cause for gratification 
than ourselves, It is a great advance upon the traditions 
of the past that engineers are now respected as they are, 
and we are convinced that the future will unfold far greater 
things for engineers. There is nothing which theology, 
medicine, or law has done for mankind which can be com- 
pared in material and social advantage to the railway 
system of this kingdom, the steam navigation of our coasts 
and the sea, and the introduction of the electric telegraph. 
These have been the fruits of engineering, whether under 
its own name or that of invention, and it is impossible to 
say what fruits of this kind the future may bring forth. 
It is entirely due to what, by common consent, is recognised 
as the profession of engineering, that we can ride through 
the land rapidly, securely, and cheaply. It is to engineering 
that we owe the rapid transit of stormy seas; to engineer- 
ing, or something nearly akin to it, that we owe the 
economical conversion of the wild products of nature into 
goods of inestimabie value, comfort, and convenience, and 


which all are now content to class with the toil of the 
engineer that man is elevated, in all material things, above 
the brute. 

What engineer is there who is not proud of his pro- 
fession ? 

We may, therefore, be proud of the Institution of Civil 
Enginecrs. It is to the status conferred by the dignity 
and value of the proceedings of the body in Great George- 
street that we, individually, owe much of the success of 
private practice—a success which is but commensurate 
with the popular estimation in which engineers are now 
held. But for the Institution, the worth of men like 


personal, and not as representative of a body. It is only 
through our Institution that we are thoroughly connected 
with these great names in the eyes of the world. ‘The 
value of every representative name, in a worthy cause, is 
incalculable. Intrinsically, there may now be an abun- 
dance of capable engineers—as competent to grapple with | 
untried difficulties as the Stephensons, the Rennies, or the | 
Telford of a quarter or a half century ago. But the world 
is slow of apprehension, and the Brunlees who safely 
bridges Morecambe Bay, or the Hawkshaw who success- 
fully stems the torrent of the middle level, rises only through | 
official and tardy recognition into the rank of a great 
engineer. 

There cannot be too strong an attachment to the fortunes 
and interests of the Institution of Civil Engineers. ‘Through 
its fortunes we, as individual engineers, are made known | 
to the world, Society has the assurance that our Institu- 
tion is a consociation of peers, and that the moral weight 
of the whole will crush the individual quack. ‘lhe Great 
George-street aspirant is weighed by a competent and a 
severely critical jury ; and whoever wins general praise at 
the Institution is, as all may be assured, well deserving of 
it. ‘The favourable verdict of the Institution carries much 
that is valuable with it. Every young engineer should 
aspire to one or another grade of membership. 

{t is not yet imperative that the engineering prac- 
titioner be regularly qualitied. It is not, however, un- 





Oxford and Cambridge alone are meant, although we have 
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demanded. The best resource, therefore, for those who, just 


be a source of gratification to every engineer to contemplate | 


it is almost wholly to that successful struggle with nature | 


Telford, Stephenson, and Hawkshaw, would be reckoned | 


likely that something of this kind will, by and by, be | 
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entering upon the profession, are desirous of creating for 

themselves a permanent position within it, is to give their 
| full adhesion to the Institution. It places no restrictions 
| upon them; it imposes but few and reasonable conditions 
| of membership. ‘The advantage is all upon the side of the 
|member. Say what we may, there is but one Institution 
| of Engineers, for it has no rivals. The Mechanical Engi- 
| neers, head-quartered in the provinces, and holding quad- 
| riennial meetings, cannot for one moment be called a 
| power. The junior associations of the younger engineers 
| are no more than mutual improvement societies, and none 
other than that founded by Field, and presided over by 
Telford, can be regarded as giving real status to its members. 

We are pleased to know that the Institution is as flourish- 
ing as itis. It comprises many members, and commands 
ample funds. It awards liberal distinctions to the authors 
of meritorious communications, and its own proceedings are 
published in good style. 

Not, however, in the best style. We would wish every 
paper read at the ‘Tuesday meetings to be published, with 
reduced copies of al/ the drawings and diagrams which 
accompany it. Already many of the papers are out of 

rint. These, we are glad to know, are to be reprinted. 

t has even been proposed to reprint valuable original 
papers, like those of Smeaton, dating beforethe foundation 
of the Institution. It has been proposed, also, to print 
deserving communications which, although caretully super- 
vised, do not go through the ordeal of a formal reading 
and discussion. We think this step would be an important 
one, attended with useful results. At the same time, we 
would be glad to seejthe regular proceedings of the Lusti- 
tution published more promptly and in better style. All 
illustrative drawings should be reproduced, and a paper, 
once read, should be in print and lithograph within two or 
three weeks. This could be easily managed. We may 
refer to our own columns for this. Several of the woodcuts 
which appear in our present number were begun by our 
engraver as late as yesterday noon. ‘The delay in publish- 
ing valuable papers read before the Institution is something 
to be complained of. Occasionally they do not appear 
until a year after having been read. ‘lhe necessary re- 
forms, in this respect, are easy of estimation, and will, we 
doubt not, be effected within a reasonable time. 

The greatest value of the Institution will be seoured by 
the adoption, on the part of the leading members, of the 
| example of the late worthy president, Mr. Hawkshaw, iu 
| contributing papers descriptive of their own principal works. 
| Within the last year, Mr. Hawkshaw has published, or 
|caused to be published, descriptions of his impor- 
| tant works in connection with the Middle Level Drain, 
|the Charing-cross Bridge, and the Suez Canal. Mr. 
| Hawkshaw, too, upon his introduction to office, delivered 
an address which has already acquired a permanent value 
in the records of the Institution. If other leading 
|members will do the same, the resources of the Insti- 
| tution, in the way of original information will become 
invaluable. 








SUGAR MACHINERY.* 

Mr. Burgh, an engineer who has had to do with sugar 
machinery, has been letting the cat out of the bag. 
Knowing, as he must know, that the really simple appli- 
ances of sugar refining are concealed as great mysteries in 
“the trade,” he has written, and those leading publishers of 
really practical works, Messrs. Spon, have actually pub- 
lished, a quarto volume giving, as a Frenchman would say, 
all the “ informations” as to tue manufacture of sugar, from 
the cane tothe grocers’ window. ‘lherearea number of gentle- 
men, sugar refiners in a small way, who will say that all this 
is unfair, and extra-professional on the the part of Mr. Burgh, 
and they will douvtless propose to sit upon him. We 
cannot, however, imagine such men as the late Mr. Finzel 
(were he alive), or the great London firm of Hall and 
Boyd, frowning upon such a book, It is not a philosophical 
treatise, but a practical digest of sugar making as it is, 
and as regarded by an engineer in active practice. As such 
the book 1s uniqae. 

We will say little of Mr. Burgh's literary style. It 
is not only weak in descriptive power, but often ungram- 
matical. Such expressions as “ square acre,” “ the length 
}of canes are,” &c., “the best known apparatus are 
deemed worthy,” &c., “a data,” and an almost infinite 
length and a considerable incoherency of sentences, 
are against Mr, Burgh’s book. But we will endorse it for 
all this, for it is the only one on sugar making which can 
advance any pretensions to a practical character, and from, 
what we know of sugar making, (and that is something), 
the book is trustworthy. Still we must again throw in the 
| remark that the grammar is very bad, very bad indeed: a 
| sort of half-breed, colonial English running through nearly 
|every page. Wecan, however, understand it all, 

The great value of Mr. Burgh’s book lies in the estimates 
and especially, in the drawings. He gives a fair plan of a 
26in. mill, with three rollers 4ft. 4in. long, and without 
the cane carrier. Nearly all the details are given upon a 
separate plate. Then come vacuum pans and details, proot 
sticks, expansion valves, vacuum pumps, heaters, claritying 
pans, melting pans, charcoal and bug filters, centritugal 
machines, retorts, &c., together with complete plans of a 
colonial and of a home sugar house of considerable size. 
On the whole, this book wil let the planter, sugar mer- 
chant, sugar baker, and working engineer into considerable 
information, and, as far as it gues, information of much 
practical value. ‘This is all the more to be prized, because, 
heretofore, it has been nearly inaccessible. 1t is notorious 
that little hospitality is extended by sugar bakers and 
“ sugar engineers” to those in scarca of practical know- 
ledge in their line, and unquestionably this secrecy has given 
a great advantage to a certain number of engincers. Kooks 
such as this which Mr. Burgh has written, however des- 
titute of literary merit they may be, will assist in breaking 
down this monopoly of information upon what is really 














* A Treatise on Sugar Machinery ; including the process of producing 
sugar from the cane; refining moist and loaf sugar ; Home and Coloniul 
the Practical mode of Designing, ‘Manufacturing, and Erecting the 
Machinery. ‘Together with rules for the proportions and estimates 
| illustraved by four single and twelve large folding plates. By N. P. Burgh, 

Euginmer ; bk. and F. N. Spon, 1263. 
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a very simple manufacture. Sugar bakers, as well as 
colonial sugar planters, pay heavily, on account of 
this monopoly, for they can apply to but a limited 
number of engineers, whose charges, and whose work- 
manship sometimes, are not what they would be if 
regulated by a moderate degree of competition. Mr. 
Burgh’s book raises no question for discussion ; it presents 
no original ideas. In this respect it is like a spelling book 
or a directory, but, like these, it has a distinctive value. If 
Mr. Burgh does but know it, he has almost made an im- 
portant branchof professional literature hisown. If,therefore, 
when asecond edition is demanded, as we doubt not it will be, 
he will brush up his English, and exercise a more vital and 
continuous power of description ; he will become an author- 
ity in asense to which the mere publication of the mass of 
estimates and drawings (however valuable) now before us 
does not entitle him. 


LITERATURE. 

Description of Richards’ Improved Steam Engine Indicator ; with 
Directions for its Use. By CuanrtrsT. Porter. Elliott 
Brothers, 449, Strand, 

THIS is a po | valuable book, of 64 pages. ‘The author is 

acapable and successful engineer, although he has here 

placed himself in a false position, by permitting the 
name “Elliott Brothers” (the makers of Richards’ Indi- 
cator, under a license from Mr. Porter) to appear at the end 
of the preface. ‘Those who read the book should know that 

Messrs, Elliott are not the authors of any part of it, nor is 

Mr. Porter one of their “ young men,” as the singular and 

improper parade of their names as the ostensible authority 

for Mr. Porter’s “ preface” might lead the reader to sup- 
pose. The matter would be rectified, however, by sub- 
stituting the word “ Advertisement ” for “ Preface.” 

We have read Mr. Porter’s book carefully, and we con- 
sider it to be the best, because the clearest, most compre- 
hensive, and most concise, treatise upon the nature and use 
of the Indicator which has yet appeared. The reasoning is 
illustrated by a valuable series of diagrams (printed 
with great clearness), and in this way proof is given for 
nearly every statement made. As for the Richards’ Indi- 
cator, its superiority over all others will be self-evident by 
comparing diagrams Nos. 2 and 3, in Mr. Porter's book, 
with Nos. 4, 5, 6, and 19, the whole being taken from 
locomotives making from 200 to 260 revolutions per 
minute. We will here quote Mr. Porter’s Appendix, 
describing the application of his instrument to loco- 
motives :— 

Wutte this pamphlet was in the press, the author enjoyed the 
privilege, through the courtesy of Mr. Sinclair, engineer of the 
Great Eastern Railway, of making «trip from London to Yarmouth 
and back, in company with Mr. Zerah Colburn, on the buffer- 
beam of an express engine; and it has occurred to him that an 
account of the method employed for taking diagrams and making 
the necessary observations would probably be interesting and 
useful to those who might wish to apply the indicator in a similar 
manner. 

The locomotive was oneof the largest class, having outsidecylinders 
of 16in. bore and 24in. stroke, and 7ft. lin, driving wheels, making 
237 revolutions to the mile. ‘The number of revolutions actually 
made rose occasionally to 250 and even 260 per minute, the latter 
giving a speed at the rate of 66 miles per hour. The diagrams were 
taken from the forward end only of each cylinder. Short bent 
pipes, of {in. internal diameter, were screwed into the cylinder 
covers as near to the upper side as possible, and to the ends of these 
the indicators were attached. A platform was laid over the buffer- 
beam, and enlosed with a stout iron railing, the ends of which were 
bolted to the smoke box. Comfortable seats were provided, on one 
of which each operator sat, quite secure, with his back to the wind, and 
the indicator between his knees. 

The method employed for giving motion to the paper was very 
simple. A bar of light angle iron, bent in the form 4, was bolted 
on the upper guide-bar, and at the apex, about 8it. above the 
centre-line of the engine, a pin was set, projecting horizontally 
outward. A light arm swung from this pin, and received a vibra- 
tory motion from a pin projecting from the cross-head, and working 
in aslot in the lower end of the arm. A button-headed pin was 
inserted in this arm, about Zin. below the point of suspension, and 
to this acord was attached, leading directly to the indicator, giving 
to the paper a motion of about 4jin. It had been found, at the 
highest speeds, to bea very troublesome operation, to hook on to the 
loop at the end of this cord, with the small hook with which the 
indicator cord is furnished; a brass ring an inch and a quarter in 
diameter was therefore substituted for the loop, and a hook provided 
of corresponding size. ‘The ring was also secured in position by two 
other cords, sothatitcould move the required distance back and forth, 
but would not fall, when disengaged, where it could not be readily 
seized. By this means it was found that the connecticn could easily 
be made at any speed. 

It was arranged with the engine-driver that he should nct run at 
any time with the throttle-valve partially closed, but should keep 
this quite open when it was open at all. and should vary the power 
exerted by the engine, as should be required, entirely by changing 
the point of cut-off. 

It was desirable that as large a number of diagrams should be 
taken as possible, because the number of carriages was changed at 
almost every station, the gradient up or down which the train was 
moving continually varied, curves of longer or shorter radius 
occurred occasionally, and the speed attained, and the point at 
which the steam was cut off, scarcely ever remained the samo for 
more than afew minutes consecutively ; so that, however frequently 
the diagrams might be taken, very few of them would be quite the 
same. ‘The more nearly level and direct a road is, the less, of course, 
the changes in these conditions will be, both in amount and fre- 
quency. At the same time it was important to know precisely what 
the conditions were which would determine or affect the form of the 
diagram—namely, the pressure of steam, the point of cut-off, the 
number of revolutions making per minute, the gradient, the curve, 
_ the weight of the train—at the instant when each diagram was 
taken. 

The plan hit upon for obtaining these data was as follows :—The 
two operators applied themselves without interruption to taking 
diagrams, each being able to take about one per minute when 
moving slowly, and one in a minute and a half when going at full 
speed. Those from one cylinder were numbered in order, and 
those from the other were distinguished by letters,'each repetition of 
the alphabet being numbered, commencing a, « 1, a 2, and so on. 
We were accompanied by Mr. Maw, from Mr. Sinclair's office, who, 
standing between us, noted, in a book prepared for the purpose, the 
moment of passing each quarter-mile post, and of passing on to each 
gradient, and of taking each diagram, the number or letter being 
called out to him. 4 

An assistant on the foot-plateof.1» engine noted, in like manner, 
the changes in the pressure of the steam, and of the notch of the 
quadrant in which the engine was run. The fuel consumed was 
likewise weighed, and the water measured ; and at each station the 
number of carriages was noted. It became thus a very simple matter 
to minute afterwards on each diagram accurately all the conditions 
under which it was taken, and then to observe the power required 
to move different numbers of carriages at different speeds, and on 
different gradients, or around different curves; and at least one 








diagram being obtained on nearly every gradient and the curve, and 
the time occupied in running over each being known, the whole 
power exerted during the trip could be very closely approximated 

to, and the consumption of fuel and of water per horse-power per | 
hour could be ascertained, and of course the action of the steam at | 
every speed and at each point of cut-off was completely revealed. | 
Also the diagrams taken at an accelerating speed, when the momen- | 
tum of the train was being accumulated, could be distinguished with 

certainty from those taken at a uniform speed, and which showed | 
only the power required to maintain an equilibrium with the | 
retarding forces. A remarkable feature of these diagrams was the 
very trifling back pressure exhibited, which was accounted for by 

the width of the ports, ljin., and the size of the blast orifice, Sin. | 
diameter. | 

Diagrams from locomotive engines, on account of the great | 
variety of speeds and points of cut-off at which they are taken, | 
and the variations which they exhibit in the power exerted, are of | 
higher general interest, in some respects, than those obtained from 
either stationary or marine engines ; and a careful study of them | 
may confidently be expected to throw light on some questions 
about which engineers now differ in opinion. They show at once, | 
for example, at what speed of piston a certain area of port ceases to | 
be sufficient for a given diameter of cylinder, and precisely how | 
velocity of piston in different degrees affects the pressure obtained. 

This is ilfustrated in a remarkable manner in cut No. 19, where 
are shown two diagrams, taken on this trip, when the engine was | 
carrying the same pressure of steam, and was running in the same | 
notch of the quadrant, and of course therefore cutting off the 
steam at the same point of the stroke. The diagram shown in the 
heavier line was taken at a speed not exceeding 50 revolutions per 
minute, and the one distinguished by a lighter line was iaken with 
the same instrument five minutes later, at the extreme velocity of 
260 revolutions, or 1,040ft. travel of piston per minute. The scale 
of the indicator was 401b. to the inch, and the boiler pressure 
1201b. on the square inch, which the more excessive compression 
made at the higher velocity, caused for an instant to be nearly | 
reached in the cylinder. | 

Much, among other things, may also be learned from these dia- | 
grams from locomotives upon that most important and vexed | 
question—in what degree the cylinder acts as « condenser of the 
entering steam, and by what means and in what degree in non- 
condensing engines this vicious action may be corrected, and what, 
on the other hand, tends to aggravate it. 

These diagrams are takeu under fewer difficulties than would be 
at first imagined, if the weather is pleasant, and the proper pro- 
vision is made for the comfort and security of the operators. ‘The 
principal difficulty is from the wind, which, at very high speed, 
approaches more nearly to a hurricane than anything that one is 
able to experience in this latitude in any other way, and the labour 
of resisting it becomes quite wearisome, if the operator is not some- 
what protected from its force. No unpleasant sensation whatever is | 
produced by the rapid motion, the passing of trains is scarcely 
observed, and if no accident happens, there is no danger more than 
in the carriages. Good weather is essential to the satisfactory 
accomplishment of the objects of such an excursion. 








A Nut to Crack for the Readers of Professor De Morgan's 
* Budget of Paradoxes.” By James SMitu, Esq., Chairman of 
the Liverpool Local Marine Board, and Member of the Mersey 
Docks and Harbour Board. Simpkin, Marshall, and Co. | 

Wer have here a striking, if not an elegant, title to a 
curious book, the latter containing much ingenious geo- | 
metrical disquisition in support of a hopeless fallacy. Mr. | 
Smith believes in squaring the circle, and he furthermore 
believes, in spite of the most (except to him) convincing 
proof to the contrary, that the circumference of a circle is | 
exactly 3! times its diameter, or in the proportion of 26 | 
to8 exactly, instead of 22 to 7 nearly. Mr. Smith has had | 
the columns of several newspapers shut against his elaborate | 
attempts to prove himself right and all other geometricians | 
wrong. Excluded from the Builder, he fired a parting | 
shot at that journal—a literary projectile which we were 
so incautious as to pick up, and, at the risk of explosion, to 
place amid matter of some value, in our impression of 
October, 31st, 1862. That Mr. Smith’s letter displayed much 
careful thought we freely admit, and upon one or two 
points he had the best of an argument with Lieut.-Genera] 
Perronet Thompson and the editor of the Builder. But all 
Mr. Smith’s facts did not prove, nor were they, apparently, 
then brought forward as intended to prove, that the cir- 
cumference of a circle is 3! times its diameter, neither more 
nor less. Yet that letter is reproduced, we were about to 
say, ?x the “Nut” which Professor De Morgan’s readers 
are now so conspicuously invited to “crack.” Of course, 
however, if the nut is still to be cracked, we can know 
nothing, at present, of the kernel. Is there a kernel? We 
fear not. We do not, however, think that the cracking of 
this nut will require a steam hammer, nor need we risk our 
teeth upon it. We will try our thumb and finger, or, as 
nuts are often cracked, press it tightly against another nut 
which, as a concreted fact, Mr. Smith shall not be able to 
fracture at any part. 

This nut, the obstinacy of whose shell Mr. Smith will 
doubtless recognise, is as old as Euclid, or older, and 
amounts to the proposition that a right line is the shortest 
— between two given points. We may be going too fast 

ere, for Mr. Smith may not admit this as a fact; but we 
will let him protest against it if he likes, giving him, of 
course, three or four lines, which would be quite enough 
for the purpose. Very well. We will draw a circle, and 
within it, or rather upon the circular line, we will set out 
the angles of a regular polygon, the sum of whose straight 
sides shall be demonstrably more than 3! times the diameter 
of the circle. And if Mr. Smith should fail to crack the 
axiomatic nut as old as Euclid, or older, he will admit that 
the circumference of the circle must be somewhat greater 
than the sum of the sides of any polygon inscribed within 
it. Did we suppose that many of our readers doubted that 
the sum of the sides of a polygon, having, say twenty-four 
sides, exceeds 3! times the diameter of the circle within 
which such polygon is inscribed, we would give the proof 
atonce. In the meantime, we have it ready. We should 
thus prove Mr. Smith wrong, if such proof were wanting. 





De La Rue's Red Letter Diaries for 1864. 

THE value of these, as compared with other diaries, consists 
in the superlative excellence of their paper, and printing, 
together with good binding, convenient arrangement, and 
a selection of useful information. The possession of a good 
diary is in itself a strong incentive to methodical habits. 
There are too many who forget, or, possibly, cannot un- 
derstand, the great future value of a current record of 
personal history. Could we persuade those who habitually 
neglect the chronology of their own lives to possess them- 
selves of one of De ta Rue’s excellent monitors, we should 
be certain of an important amendment upon their part in; 
this respect. Weshould be glad to see, next year, a diary 








for the professional man, by the same publishers, with a 
fuli page for each day. A blank journal thus arranged 
would be in great request. 








LETTERS TO THE EDITOR. 
(We do not hold curselves responsible for the opinions of our 
Correspondents.) 





ROCK BLASTING. 


Siz,—With reference to the above subject, experiments were: 
some time ago, made at Kingstown, for the purpose of testing the 
value of certain suggestions for increasing the resistance to the ex- 
plosion in the direction of the bore hole, and thus to render the use 
of loose sand admissible, instead of the tamping of rammed clay or 
stone usually employed. 

One of the plans tried consisted in placing an iron cone, vertex 
upwards, over the charge, and filling up the hole with broken stone 
or sand. This, it was thought, would be very efficient in stopping 
the bore hole, as, in a preliminary experiment made at Chatham, 
a cone similar to those used was proved to sustain a pressure of 
16 tons when covered with only 16in. of broken stone. 

The results expected were, however, not realised, as the gases 
produced by the explosion invariably penetrated round the base of 
the cone, and blew out the broken stone or sand from above it, the 
cone itself being also, of course, dislodged. 

I think the cause of failure might be removed by attaching to the 
lower part of the cone a hollow cylinder of lead (easily obtained by 
cutting off a short length or ring from a piece of lead pipe), which, 
on the ignition of the powder, would act in a similar manner to the 
Enfield rifle bullet, the lead being forced outwards by the explosion, 
and firmly pressed against the surface of the bore hole, effectually 
preventing the escape of gas, and allowing the cone to act against 
the sand, which would remain undisturbed. 
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Another advantage attending the addition of the cylinder at the 
base of the cone is the fact that the axis of the cone would be kept 
coincident with the axis of the bore hole, the difficulty of insuring 
which desideratum in holes horizontal, or nearly so, was one of the 
arguments urged against the adoption of the cones previously 
proposed. 

There is one other suggestion connected with blasting which has 
aot, to my knowledge, been tried, and which, I think, if carried out 

n practice, might lead to great economy in powder. 

In the operations carried on at Marseilles, in the limestone of 
that district, for obtaining sites for building, a process was intro- 
duced whereby a chamber of larger diameter was formed at the end 
of the usual jumper hole, for the reception of the charge, by the 
application of dilute nitric acid. 

It has occurred to me that by filling such a cavity with water, 
and placing the charge in the bore hole immediately over the water, 
a cork or other suitable plug only intervening, that, on the powder 
being fired, the pressure exerted on each square inch of any section 
through the water would be the same, and that, consequently, the total 
force tending to tear asunder the rock would increase as the sectional 
area of the cavity, the diameter of the bore hole and charge of 

owder remaining the same, the mechanical principle involved being 
similar to that of the Bramah press. 

As an instance of the reduction in charge to be effected by this 
metliod, suppose the jumper hole to be 2in. in diameter, and the 


| cavity Gin. in diameter, the cavity, as well as part of the bore hole, 


being filled with water; then, by a well-known principle in hydro- 
statics, when any pressure is exerted on the surface of the water in 
the bore, that pressure multiplied by the square of the diameter of 
the cavity, and divided by the square of the diameter of the hole, 
will represent the force tending to separate the rock across the 
enlarged chamber, in this case nine times the pressure exerted on 
the surface of the water; consequently, by this method, 1b. of 
powder would have the same effect in uplifting the rock as 9 lb. 
applied in the ordinary way. 

There are other advantages which would attend the adoption of 
this plan :— 

1. As less powder would be used, less depth of tamping would be 
required to confine the explosion, and, consequently, less length of 
bore hole would be needed ; thus the two most tedious and laborious 
operations would be curtailed. 

2. Fewer small stones would be projected; and— 

3. The stone would be less liable to be shattered than when large 
charges are used; this latter being of importance in quarrying, 
where large blocks of stone are required free from cracks and 
shakes. 

Ilaverstock-hill, Dec. 15, 1863. 

ROILER EXPLOSIONS. 

Sir,—Having read a letter in Tue Enoreer of the 11th inst. on 
boiler explosions, calling attention to the sinking of the float-gauge, 
I would say that it isa very common thing, where boilers are fitted 
with the float-gauge, to see the floatindicating low water, and at the 
same time the water has been known to be at its proper working 
level. The Cornish boiler is the worst class to fit with the float- 
gauge, and more particularly at the front end, where there is only a 
few inches of water over the fire-tube; ebullition is going on much 
more rapidly over the fire end than at any other part of the boiler. 
The two-flued boiler, or the Fairbairn class, is less objectionable, as 


JAMES WHITESTONE. 


| the float is suspended from the centre between the two flues; where 
| it is little affected by ebullition. I remember that, many years ago, 


I had the care of four high pressure boilers fitted with the common 
float gauge near the front end of the boiler. When the fires were 
clear and ebullition going on rapidly the float would sink, indicat- 
ing low water; but as the fires burnt less actively the float rose to 
the surface of the water, and there remained until the fires were 
forced again. It is well known that boiling water is lighter than 
cold water in proportion to its bulk; so that when ebullition is 
going on most rapidly the same bulk of water is lighter than before, 
which’ partly accounts for the sinking of the float. It was 
a common thing some years ago to see new boilers set to 
work with no other water gauge than the common float 
gauge with a whistle on the top of the stand, giving false 
indications of the true water level in the boiler; and before 
many weeks had passed, the flue passing through the boiler had 
received such damage by overheating as to compel the proprietors 
to stop the works, take out the flue, and have the necessary repairs 
done under great disadvantages. In other cases the flues collapsed, 
with loss of life and with destruction to all around, simply because 
the float wire stuck fast in the packing. It is well known what 
the consequences are where boilers are too full of water; the water 
passing out of the boiler to the engine, breaking the crank, crank- 
pin, or the main centre. 

1 think it cannot be too extensively known amongst proprietors 
of steam boilers, that the improper application of the common float, 
as an indicator of the true level of water’in a steam boiler, is a 
source of great danger. If engineers and steam boiler proprietors 
would report everything connected with the steam boilers which 
come under their notice from time to time, there would be less diffi- 
culty in arriving at the cause of boiler explosions. 

Barton Hill, Bristol, Dec. 16, 1863. Wx. Hurst 
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WE promised some time since to give some details with regard 
to the Menangle viaduct carried out by Messrs. Peto and Co., on the 
Great Southern Railway of New South Wales, and we now pro- 
ceed to fulfil our pledge. It was at first intended that the bridge 
should be of stone or brick piers with wrought iron girders; but in 
consequence of Mr. Rhodes demanding what was considered too 
high a price for the ironwork, Mr. Whitton recommended a change 
in the Eten, and drawings were made for a timber bridge. Copies 
of the drawings were about being prepared, when, in February, 
1860, disastrous floods occurred, and the rising of the river 5ft. 
higher than it had ever before risen necessitated the preparation of 
fresh designs, in order to raise the bridge 7ft. Shortly afterwards 
Mr. Rhodes left the colony, and the railway department then 
worked more harmoniously with Mr. Willcox, who now had the 
entire charge of the works for the contractors. It was decided 
that the original designs should be carried out, and that Mr. John 
Fowler, of London, should act on behalf of the Government of New 
South Wales, in agreeing with Messrs. Peto, Brassey, and Co., in 
England, as to the price of the ironwork of the bridge, fixed in 
place, and instructions were sent home to him to that effect ; at the 
same time Mr. Whitton’s designs were forwarded to Mr. Fowler, 
who worked out the strengths and thicknesses, and superintended 
the work in England. 

The Nepean, at Menangle, is in summer a mere rivulet, of perhaps 
40ft. width, but after rains it rises with fearful rapidity ; in ordinary 
wet seasons itis 500ft. wide, and in 1860 it rose 5dft. above the 
summer level, and overflowed the banks for some distance. The 
level of the rails is 66ft. above the bed of the river, but only 6ft. 
above the floods of 1860. The distance between the points at which 
the railway meets the opposite embankments is 1,912ft. 

The ironwork was made at Messrs. Peto and Co.’s works at Birken- 
head ; and in October, 1861, the whole of the plates and rivets were 
shipped in two vessels at Liverpool. One of the vessels arrived in 
Sydney in the following April, but the other, which contained the 
ironwork for the first and third spans, was unfortunately wrecked 
shortly after leaving the Mersey ; the loss was immediately replaced, 
and the vessels with the replaced plates arrived in Sydney, one in 
October, and the other in December, 1862. The plates, on being 
discharged from the ships, were placed on trucks and taken along 
the tramway and the railway to within a few yards of their destina- 
tion. It was about the middle of November that the fixing of the 
ironwork commenced ; it was finished in July, and therefore the 
work has been done in little more than six months. 

Consequently, besides the tubular girder bridge across the river, 
it was necessary to construct a timber viaduct upon either bank ; 
that on the northern bank is 980ft. in length, and that on the southern 
440ft. The iron girders rest upon four stone piers, the proportions 
of which were designed with a regard to the weight they would 
have to sustain and the coneussion from timber and débris brought 
down by the floods. Their extreme dimensions at the base are 80f{t. 
by 20ft., tapering upwards to 52ft. by 12ft.; they are oval in shape, 
and terminate at the top with an impost course, They are not 
entirely solid, but are constructed with vertical openings, by which 
a large quantity of masonry is saved without any diminution of 
strength. Some difficulty occurred in finding the stone for the piers, 
that obtained from the quarry first opened proving unfit for the work. 
Subsequently a sandstone quarry was discovered on the bank of the 
river about a mile and a quarter from the spot ; and a railway was at 
once laid between the qua: and the bridge; being on an easy 
incline, the loaded trucks ran down without any tractiou. A tempo- 
rary staging was carried across the bed of the river, upon which 
double rails were laid; and by means of an endless rope, the loaded 
trucks carried down the blocks of stone to the piers, their descent on 
the one line exerting the force for bringing up the empty trucks on 
the other. The first pier stands on the northern bank, and was 
erected without much trouble; but great difficulty was experienced 
in obtaining foundations, in the bed of the river, for the middle 
piers. Repeated and discouraging obstacles were encouniered in 
sinking for foundation for the third pier ; a vast quantity of débris 
and soil had to be removed, and an immense coffer dam to be con- 
structed; steam engines were employed night and day tu pump out 
the water, but it appeared impossible to prevent its inflow. ‘lo give 
an idea of the amount of labour and anxiety which the construction 
of the third pier involved, we may state that a depth of 28ft. below 
the water level had to be excavated to obtain the fuundations. The 
fourth pier, which is on the southern bank, does not rest upon the 
rock, but upon a timber platform fixed upon parallel rows of bearing 
and sheathing piles; the former were driven down to the rock at 
depths of from 45ft. to 60ft.—the latter were only driven about 8ft. 
below the platform, their use being to prevent the sand from being 
washed away from around the piles. On the top of the bearing 
see longitudinal and transverse sills were placed, covered with two 
ayers of diagonal planking, and upon these the masonry was laid, 
The blocks of stone were cut at the quarry in 16-in. courses and 
dressed. The total amount of masonry, brickwork, and concrete 
contained in the piers is 7,300 cubic yards. Before the masonry of 
the fourth pier was finished a commencement was made with the 
fixing and rivetting of the iron plates. ‘These, as we have said, were 
conveyed by the tramway and the railway from the ship’s side to 
the vicinity of the bridge. As temporary supports for the girders, 
while beinz fixed, three bays of piles were driven between each 
pier, and the staging brought to the required level. The viaduct to 
the northern pier having been completed, a continuous line of rails 
was carried upon the staging between the piers; and by means of 
travelling crabs, worked by steam, the plates were picked up and 
carried to their intended places, where they were properly fixed and 
rivetted. In describing the shape of the bridge, we may say that it 
consists of two parallel upright longitudinal tubular girders, 25ft. 
apart, joined at their lower extremities with cross girders, the shape 
being that of the letter U, with the corners squared. ‘There are three 
spans of 150ft. each in clear, and the girders are rivetted over the 
piers, which being 12ft. thick, and with a bearing of 6{t. at each end, 
would make a continuous girder of 486ft. A section of either lon- 
gitudinal girder presents one oblong upright compartment 9ft. in 
length by 20in. in width, with two small compartments below, 
called bottom boxes, each about 18in. square, and with two boxes 
above of similar size. The entire height of either longitudinal 
girder is 123ft., the top and bottom boxes projecting beyond the 
sides of the girders. The plates, which are mostly half inch in 
thickness, are rivetted together with angle and T-shaped pieces, 
in addition to which there are, inside the girders, at intervals of 3ft , 


cross plates above and below, leaving the centre open for a space of | 


about 2ft., so that until the pilasters are fixed a person can see from 
one end of the tube to the other. ‘lhe cross, or kelson girders, are 
not tubular, but merely plate girders ; they are about 25ft. in length, 
aud are placed 3ft. apart, their euds being rivetted to the bottom 
boxes. _[ronbark close planking is laid above the girders the entire 
length of the bridge; a single Ine of rails is laid along the eastern 
side, the western side being available for road traflic in the event of 
its being required for that purpose. ‘The ironwork contained in the 
girders amounted to 1,050 tons, and there were no less than 


245,000 rivets used. The two viaducts, of which the approaches | crushed by the throes of its expiring power. 
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to the bridge upon either bank consist, are formed of bays 
of four upright piles and two battering piles, fixed with walings and 
braces, with openings of 25ft. The superstructure consists of 
double longitudinal girders above the corbels, with transverse joists | 
between; the planking is laid upon the upper girders, and above 
this is the ballasting and the permanent way. In the construction 
of these viaducts, and in the joists and planking of the bridge, 76,000 
cubic feet of timber were used. The entire cost of the bridge, in- 
cluding the approaches, has been about £80,000. At the official trial, 
a test was made of the strength of the northern timber viaduct, by 
means of arodattachedat the top to a girder in the centre of one of the 
openings, and which pointed to a gauge resting on the ground 
underneath. A heavy train was driven down and up at full speed 
along the viaduct, and the deflection in each case was found to be 
only three-eighths of an inch. Subsequently the testing of the 
more important and interesting part of the structure took place. 
For the purpose of ascertaining the amount of deflection, wire had 
been stretched close to each of the main girders; its ends were 
attached to posts resting on the tops of the end piers, and kept tight 
by heavy weights. Along the side of either girder were a number 
of cards marked off with eighths of an inch, and the elevation of the 
wire on any of these scales indicated the deflection of the girder at 
that part. A theodolite was also fixed on the parapet of one of the 
piers, from which observations were taken during the testing. The 
ordinary traffic along the bridge will be upon a single line of 
rails; but for the purpose of applying the most severe test that 
could be obtained, a second line was laid down, and five of 
the heaviest locomotive engines on the line were brought to 
the spot. Three of these engines coupled together were placed in 
succession over each of the openings upon one line of rails, and 
while there, the other two engines, drawing a train loaded with 
iron, weighing about 200 tons, were driven at full speed on the other, 
the total weight at one time upon the span being not less than 
290 tons. ‘The rapid motion of the long heavy train between the 
hollow tubes produced a loud rumbling noise, and also considerable 
vibration, but as will be seen from the following particulars, the 
deflection of the girders was very slight. On the first (northern- 
most) opening the deflection was on the up side half-an-inch, and 
on the down side three-sixteenths of an inch ; on thecentre opening 
the deflection was on the up side three-tenths of an inch, and on the 
down side four-tenths of an inch ; and on the third opening on the 
up side, the deflection was six-tenths of an inch, and on the down 
side five-tenths of an inch. These results were severally confirmed 
by the theodolite. Afterwards the five engines coupled together, with 
all the trucks, were run over the bridge, and the total deflection was 
the same as with the previous experiment—six-tenths of an inch, 
Upon the weights being taken off it was found that the girders had 
settled down a little more than a tenth of an inch. We need scarcely 
state that, as compared with structures of the same character and 
dimensions that have been tested in England, the deflection is ex- 
tremely small. The experiments satisfactorily demonstrated the 
immense strength of the girders, 

Beyond Menangle considerable engineering difficulties were pre- 
sented, and there are consequently some very steep cuttings and em- 
bankments. Immediately beyond the southern viaduct at Menangle 
a high embankment carries the railway to a small hamlet known as 
Riversford ; beyond this the line makes an ascent of one in seventy for 
a length of three miles, passing through Morton Park, where the 
works are rather heavy. At a short distance beyond this is the 
heaviest cuttiug on the extension—that through Spaniard’s-hill, a 
spur of the Razorback Mountain ; the greatest depth of this cutting 
is 59ft. Beyond Spaniard’s-hill the line descends, at a gradient of 
one in seventy, to a deep gorge known as Harris Creek. It was at 
first intended to have a three-foot culvert for this creek, but the ex- 
traordinary floods three years ago showed that a larger, waterway 
would be desirable ; accordingly a ten-foot culvert has been built; 
it is nearly 200ft. in length, the embankment above it being 76{t. in 
height. A short distance beyond Harris Creek the line passes through 
Douglas Park, and a little further on it crosses Nicholson’s Creek, 
where there is another ten-foot culvert. For a short distance the 
cuttings are rather light, but as the line approaches Picton the 
country becomes more hilly, and there are some deep cuttings 
through sandstone rock and freestone, which required to be blasted. 
Following mostly the spurs of the range, the liue to Picton is ex- 
tremely circuitous, and while the actual distance of Picton from 
Menangle is less than twelve miles, the length of the line is nearly 
fourteen miles. 


FRENCH RAILWAY LAWS. 


Mr. Atcernon Jones, Advocate in the Imperial Court at Paris, 
has addressed the following letter to the Solicitors’ Journal. 

A recent judgment of the Correctional Tribunal of St. Etienne 
has been noticed by some of the English papers, and held up 
to the English judges as a hint how railway officials should be treated 
to prevent, on their part, negligence which may endanger the safety 
of the public. I cannot help agreeing with the spirit of this hint, 
and thinking that in the matter of railways, the protection given to 
travellers in England is not sufficient. As that is an interest of the 
highestand mostserious order, tosecure which every one would be glad 
to contribute his most earnest efforts, I am happy to be able to comply 
with your request, and herewith send you an account of the mode in 
which the law of France has attempted to attain that end, which 
may offer some useful suggestions. Many think, and I for one, that 
France is a great deal over-governed and over-administered; that 
the authorities interfere in a great many matters that they should 
not have anything to do with, and that they ought to be left to be 
provided for by the independent action of the individual ;—that an 
amount of almost humiliating protection is extended over the sub- 
ject, which seems to be grounded on the presumption that the 
majority are not adults and rational beings, but babies or idiots, and 
which, to prevent the few who are below par, and ought to be taken 
care of by their families from coming to harm, very troublesomely 
impedes and fetters the rest. All this, which may seem tolerable, 
and even natural to the races whose infancy has been cramped by the 
swathing clothes of imperial Rome, appears singularly irksome to the 
independent and self-reliant spirit which pulsates in the hearts of 
those who are warmed by Saxon and Scandinavian blood. But 
strongly as I feel in this manner towards many of the laws and insti- 
tutions of France,’ I cannot help very positively asserting, that 
minute as the railway regulations of France certainly are, l’rance, 
in this particular, is not too much protected. 

That men should be left as much as possible to take care of them- 
selves, so that they may become strong men, well and good; but 
where they can do so, not where they are thrown powerless into 
the grip ot an agent over whom they have nocortrol. ‘Tbe traveller 
has not laid tbe road, chosen the sleepers, fastened the rails. He has 
no means of testing the boiler, of auscultating the vital organs of the 
formidable hippogriff which is to hurry him through the land; and 
should the monster run wild, or collapse in gigantic convulsions, 
he has no means of saving himself from being overwhelmed and 
He can control 
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nothing, help nothing, prevent nothing. It is for the powers above, 
therefore, who have created this agent, and committed the traveller, 
thus defenceless, to its care, to so regulate its working as to make it 
as secure as possible. Nor can railway companies complain of such 
interference, They have obtained from Government what must be 
practically, almost invariably, a monopoly. The traveller has no 
choice but going to them; he cannot force upon them proper 
attention to his safety aud satisfaction, by calling to his assistance 
that strong economical ruler—competition; he cannot patronise 
another railway; there can be no other. So, pleased or not pleased 
—safe, or not safe—by that railway he must go. Let, therefore, 
those who put this master over the public, who create him, and 
therefore, can mould him at will, so govern him as to make his 
rule as easy and unobjectionable as possible. Let his proceedings 
be so regulated that we may be safe in his hands that he 
may not compromise and ruin, by his carelessness, some of 
the greatest interests in the world, committed to his care; 
that, from the badness of his apparatus, or the defects of 
his management, ourselves and everything we hold dearest, our 
wives and children, may not be torn to shreds in those awful cata- 
strophes, which would prevent all travel if, one did not forget them, 
and which, when they do not destroy life, embitter it, frequently 
for ever, through incurable injuries. 

Thus has the French legislator dealt with the railways which 
have been at various times conceded. To each he gave its constitu- 
tion and bye-laws, and each, besides, was bound to the general laws 
of the land. These have provided for the manner in which the 
hurtful neglect of the company should be punished and the conse- 
quences thereof repaired; but, penalties and damages being but a 
sorry plaster for broken bones, he has done better still by seeing to 
the prevention of the same. No pains were spared to ascertain the 
various requisites for safety which every portion of the railway 
should offer, and, as soon as, by the diligent investigation of the 
most eminent engineers, such could be found out, those desiderata 
were immediately converted into binding legal requirements. Nor 
was the sinister teaching of such accidents as occurred neglected. 
Thus, a terrible catastrophe having taken place on the Versailles 
railroad, through the axle-tree of a locomotive giving way, the 
minister of public works published a circular, ordering certaia 
measures to secure a better quality of axletree for the future, and 
prohibiting, in most cases the use of locomotives with only four 
wheels; thus, likewise, the boiler of an engine, “ the Creuzot,” 
having burst, it was examined, by order of the minister, the cause 
of the accident discovered, and the mode of construction, which had 
caused the same, prohibited for the future. For locomotives in 
particular the law has laid down, in the most express and minute 
manner, the various requirements that every locomotive should 
offer in every respect that may concern the safety of the engine— 
for example, the description and proportions of the safety valve, 
the description of the spring lever or weight which shall press 
down the same. ‘To the boilers no less attention has been paid, and 
the ordinance of 1846 has carefully laid down how they should be 
proved by the pressure-pump, the minimum allowable factor of 
safety varying considerably, according to the shape of the boiler— 
whether circular, tubular, or otherwise, whether in brass or iron— 
all these particulars, useless and tedious to detail here, have been 
very positively and very imperatively laid down by the law. Nor 
has the law been without care for the observance of these regula- 
tions. ‘They have been by no means left to take their chance, 
Their enforcement bas been red a complete system of in- 
spection, their violation punished by certain penalties. By article 55 
of the ordinance of the 22nd May, 1843, it is enacted that— No 
locomotive shall be put into use without a permit of circulation 
delivered by the prefect of the department, in which permit shall be 
stated the point of departure of the locomotive.” 

The article 7 of the ordinance of 1846 likewise decrees that—* No 
locomotives can be put into use without the approval of the authori- 
ties, and without having been submitted to all the trials required 
by the regulations ia vigour. When, in consequence of deteriora- 
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shall have been pronounced, the machine shall not be put into use 
again without a new authorisation.” ‘The article 8 of the latter 
ordinance describes the nature of the axletrees which shall be used, 
Article 9 ordains that a book shall be kept, without any arrears, for 
the locomotives, bearing the date of the first use of each, the work it 
has been put to, an exact statement of such parts of the same as have 
been replaced or repaired. A special book is likewise to be opened 
for the axletrees, setting forth the place of their manufacture, the 
work they have gone through, the trials they have been submitted to, 
the accidents they have suffered, and the number they bear. ‘These 
books are to be produced on any application of the visiting engineers. 
Article 16 enacts that the engines are to be kept in good repair, that 
the state thereof is to be reported to the minister of public works, 
who may order any repairs or alterations he may think fit. Nor is 
the licence, given by the prefect for the locomotive, given unad- 
visedly. The article 56 of the ordinance of the 22nd May, 1843, 
ordains that the applications for the permits shall contain the state- 
ments required by the numbers 1 and 3 of the article 5 of the ordi- 
nance, thut is, the highest pressure which the boiler shall have to bear, 
and the form of the boiler, andj its capacity in cubic metres. By 
article 57, the prefect shall take the opinion of the official engineers, 
before he grants the permit of circulation. By article 58, the permit 
shall expressly state the name given to the locomotive, and the 
service for which it is intended, the maximum pressure in at- 
mosphere that the boiler is intended to bear, the numbers with 
which the boilers and cylinders have been stamped, the 
diameter of the safety valves, the capacity of the boiler, the 
diameter of the cyliuders, and the scope of the pistons, the 
name of the maker, and the year of the construction of the 
locomotive. Ly article 57, should a locomotive havenot been made, 
or be not repaired, in accordance with the rules laid down, the 
prefect, on a report of the official engineers, may suspend or probibit 
the use thereof. And that the above regulations, may not remain 
a dead letter, the law of the 2ist of July, 1856, enacts certain 
penalties, some severe, against all enginé makers who should deliver 
a locomotive, constructed, or repaired, without submitting to it the 
proper proof, or against those who should use an engine 
which has not received the stamps denoting that it has 
been submitted to the proper proof. Likewise against those 
who should put into use an engine which has been repaired, without 
reporting the same for inspection to the perfect, or without that 
engine having been again duly proved. Proper punishment is also 
ordained against such as should continue to work an engine to the 
contrary order of the authorities, or after the various parts of the 
same have fallen below the requirements of the law. Nor are those 
forgotten who should work the engine at a higher pressure than 
the license allowed. 

But the law has not rested there, and left it to the parties to carry 
out the above highly important enactments. The law has entrusted 
to certain officers the duty of seeing that such shall actually be done ; 
these are the inspectors of the control of the railways, who have to 
visit them, and make reports to the minister on the stateof the same ; 
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under them are the special engineers attached by the Government to 
each railway, with the single and exclusive duty of continually 
inspecting every part of the same, and its rolling stock, and seeing 
that the whole is ina state conformantto the law, and to report upon 
thesame under their responsibility. These take care that no locomo- 
tive, which, in,their opinion, is junfit for service, should be allowed 
to endanger the public safety, by being put into use, as they have the 
power to prohibit the working thereof entirely, or to order such 
repairs to the same as they may think fit. The operation of the 
above rule has been so effective, that it may be said that there are 
now no accidents from boilers in France. 
So much for the measures adopted by the law to prevent accidents. 
A few words now about the mannerin which those who have 
caused them are punished, and the consequences thereof, as far as 
possible, repaired. Every accident on a railway is immediately the 
subject of a severe investigation on the part of the anthorities and 
Government engineers, and, should it appear that its cause has been 
either some defect in the construction of the way or rolling stock of 
the company, or any, or ir the management of the same, or neglect 
or default in the officials thereof, those to whom the accident is 
attributable are tried by the tribunal of correctional police, and 
unished with fine and imprisonment, in proportion to the bodily 
arm which their fault has caused, and the degree of that fault. 
‘The highest degree of care is expected from these railway officials, 
they are to exhibit what the old lawyers used to call Maxima diii- 
gentia in abstracto. The railway companies are responsible to the 
sufferers for the damages awarded against their servants. 





Lance Raiway Braiwcr.—The railroad bridge which is to be 
erected over the river Ohio, at Steubenville, U.S., will be one of the 
most substantial structures in that country. The bridge will be 
entirely of iron. It will have eight spaus—four of 225ft., three of 
210ft., and one of 820ft, making a total length of 1,890ft. The channel 
span, which is the longest, will have an elevation of 90ft. above the 
water. ‘I'he width ofthe bridge from edge to edge will be 16ft. Gin., 
while the height from the masonry to the top will be 23ft. It is 
estimated that the weight of the bridge will be one ton and a half 
per foot, making an aggregate weight of 2,835 tons. ‘he contractors 
ure pushing the work turward as rapidly as possible. The work of 
erection was commenced last month, and it is expected that the first 
span will be completed during the present season. 

Cnaniwna Cross Kaiway Buiwer.—On Tuesday, further and final 
tests were applied to determine the strength of the great bridge over 
the Thames, the moving load of locomotives and iron-loaded trucks 
being equivalent to 616 tons upon each span, and to 1,232 tons on 
the two parallel spans, all the eight spans and 16 piers being thus 
tested in succession, the indications showing the deflexion to be 
about the same as on the former trial, or about fin. ‘lhe bridge can 
never possibly be subjected, even should it be covered with locomo- 
tives and trains, to a pressure equal to this. The result of the series 
of experiments is considered very satisfactory. The Government 
inspector will make his report in the course of the week to the Board 
of ‘T'rade, on the engineering and general merits of the line, which 
will then be opened for public trattic, although it may be said to 
have been virtually opened on ‘l'uesday morning, when the 
train conveying the Prince and Princess of Prussia passed over it 
at half-past seven o'clock, from Windsor en route for Dover, by way 
of the Waterloo junction. 

Crark’s Sarety Rawway Brake.—An experimental trial of this 
brake has been made on the North british Railway, and the follow- 
ing is the result as given by the Edinburgh Courant. ‘The train con- 
sisted of five loaded carriages. ‘I'he engine was one of the high- 
speed mail class, with 6-ft. driving wheels. The first stoppage was 
juade on the gradient near St. Margaret's of lin 75. With a speed 
of above 40 miles per hour, the train was stopped in about 300 yards: 
and on the level, at a speed of 30 miles per hour, the train was 
stopped in about 100 yards. Other trials were made equally good. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 


2729. Ricuarp Sairu, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in pre- 
a or obtaining colouring matters.”—Petition recorded 5th November, 
1563. 

2786. Ratpn Henry Puiwipson and Joun Dees, Cassop, Durham, ‘“‘ An 
improved machine adapted for performing various mining operations, 
such as working or cutting coal or other analogous substances in mines, 
forcing water from mines, and air thereunto.”—Petition recorded 9th No- 
vember, 1863. 

2846. Epwin HARGRAVES, Manchester, ‘ Improvements in preventing the 
escape of heat from steam boilers and other heated surfaces.” 

2857. James Hakrison, Kingston-upon-Hull, “ Improvements in mills for 
cleaning cotton seed.”—Petitions recorded i4th Norember, 1863. 

2862. Josian Huse and Josepu Lawrence, Willenhall, Staffordshire,“An 
improved mode of attaching door knobs to their spindles.” 

2867. EpmMuND WaLLace ELMsuie, Great Malvern, Worcestershire, ‘* An 
improved and economical construction of cottages, applicable also to 
various other descriptions of buildings.” —Petitions recorded 16th November, 


1863. 

2898. Joun Euper, Glasgow, Lanarkshire, N.B., “ Improvements in steam 
engines.” 

2901. Isaac Francis, Pen-y-gelli, near Wrexham, Denbighshire, ‘‘ Improve- 
ments in, and apparatus for, washing, cleaning, and separating impurities 
from small coal, coke, ashes, or cinders.” 

2903. Joun KirkHam, Euston-rvad, London, ** Improvements in the treat- 
ment of certain ores of iron.”’ r ‘ 

2904. Epmunp WaLkgr, London-street, London, ‘“‘ Improvements in wind- 
lasses.” 

2905. Joszru CoLLyEr, Leman-street, Whitechapel, London, ‘‘ Improvements 
in the mode of, and apparatus for, stopping or closing orifices in casks and 
other vessels,” 

2906. Richarp WALKER, JouN ScuoLes WALKER, and BenJsamMin Brown, 
Bury, Lancashire, ** Improvements in machinery for preparing cotton to 
be spun.” 

2907. ELeAzaR Curistmas, Watford, Hertfordshire, “ Improvements in 


carriages. 

2908. WILLIAM Symons, St. Mark’s-crescent, Regent’s Park, London, “ Im- 
provements in the construction and working of railways.” 

2909. Rosert Goocu, Bridge-street, Westminster, ** Improved wrought iron 
sheeting piles.” 

2910. Joun Cotuine and Davin GULLON Pinkney, Seaham, Durham, 
‘Improvements in apparatus for reefing and furling ships’ square 
sails.” 

2911. WittiaM Bensamin Hopson, Cotton-street, Bow-common, Middle- 
sex, ‘‘ Improvements in the manufacture of metal drums and cans for 
holding oils and other fluid matters, and in furnaces used in such manu- 
facture.” — Petitions recorded 19th November, 1863. 

2912. Georek Ratt, Canal Bridge, Kingsland-road, and Joun WInNsBor- 
row, Castle-terrace, Pownal-road, Dalston, Middlesex, ‘* Improvements in 
the construction of dry gas meters, and in the means or apparatus em- 
ployed therein.” 

2913. JAMES S#warD, Clitheroe, and Henry Situ, Enfield, Lanca- 
shire, ‘* An improved apparatus for preventing incrastation in steam 
boilers.” 

2914. Epwarp Marwoop, Blackburn, Lancashire, ‘‘ The application of 
a certain substance or material for covering rollers used in spinning 
and preparing cotton, wool, and other fibrous substances to be spun.” 

2915. BENJAMIN Dowson, EDWARD BARLOW, and PETER KNOWLES, Bolton, 
L hire, ** Impr s in hinery for ginuing cotton and for 
opening cotton and other fibrous substances,” 

2918. AMAND HyacintTub Ferny, Rue St. Appoline, Paris, ‘* Improvements 
in making hammers for pianofortes.” 

2919. Joseru Jupee Hays, Hitchin, Hertfordshire, ‘‘ Improvements in hot 
air stoves.” 

2920. GIARDINELLI SPOONER KiRKMAM, Claremont-terrace, Fentiman’s-road, 
Surrey, “‘ Improvements in apparatus used for connecting railway car- 
riages and trucks.” 

2921. TuoMAS BRINSMEAD, St. Giles-in-the-wood, near Torrington, Devon- 
shire, “‘ Improvements in apparatus for thrashing and reeding wheat and 
other straw.” 

2922. ALEXANDER MCLAINE, Belfast, Antrim, ‘‘ Improvements in the con- 
struction of gun-boats, gun-vessels, and rams.” 

2923. Groreg Fawcus, North Shields, Northumberland, ‘ Improvements in 








The brake is applied by one man on the tender instantaneously, 
by simply screwing friction-wheels against the running wheels of 
the tender, ‘The brakes, which are fitted to the carriages, are com- 
pressed uniformly, so that no concussion is felt in these short ranges, 
which are about an eighth part of the distance a train can be stopped 
in by the present brake power. 

The Pervoration Or Mont Cents.—L’Opinione de Torino of the 
2ud December, says :—We are informed that an English engineer, 
Mr. Douglas Sutherland, has been occupied for some time, with the 
sanction of the Government, in making experiments in the Mont 
Cenis tunnel, to determine the value of a system of which he is the 
originator, for improving the method now used for blasting the rock 
through which this great work is being constructed; so far the 
results have been successful. If we are rightly informed, Mr. 
Sutherland’s system consists in the application of a mechanical con- 
trivance by means of which the time avd labour now employed in 
charging the mines is greatly diminished, while the effect produced 
by the explosion of the powder is considerably augmented. ‘The 
danger which has hitherto attended the employment of gun cotton 
for mining purposes is also completely averted, and this will, 
doubtless, prove of great advantage, for gun cotton, we believe, 
explodes without emitting smoke or any noxious gas. It is alsoa 
moro powerful agent of destruction than gunpowder. The news of 
the success of any system which shall tend to hasten the work of 
piercing Mout Cenis will be received everywhere, we need hardly 
say, with satisfaction. 

Tue Wetsn Coat ano Iron Traves.—The Colliery Guardian, 
states that the West Midland branch to the Aberdare Valley is now 
opened as far as Mountain Ash, and some of Messrs. Nixon, ‘laylor, 
and Cory’s navigation coal has already beev brought cown for ship- 
ment. Great expectations are formed of this connection, and it is 
believed that a very large quantity of Aberdare coal will, for the 
future, be shipped at Newport. A very large quantity of coke is 
being made at present in Monmouthshire, and this branch of the 
coal trade, in consequence of the activity at the ironworks and the 
extension of gasworks, is getting highly profitable. Additional 
ovens are being built at several of the collieries, with the view of 
increasing the make of coke. There is no material change to report 
in the Newport iron trade. Quotations are well maintained, with a 
tendency to a still further advance. Nearly all the makers have 
sufticient orders on hand for the next two or three months. ‘he iron 
trade of the Swansea district manifests increasing signs of activity 
and vitality, and prices have become more firm. When the improve- 
ment in the trade first manifested itself, fears were entertained as 
to its permanency, and makers betrayed considerable hesitation in 
enlarging their works, or even in turning out the maximum 
quantities of iron which their works were then capable of making. 
Within the past three or four weeks, however, all doubt seems to 
have been set at rest upon this matter, and the general opinion of 
those most conversant with the Welsh iron trade is that the present 
improvement will continue for some time to come. As a practical 
proof of this, furnaces which have long lain idle are being relighted 
in other places works are being greatly enlarged, whilst several new 
works are being erected for the manufacture of shipbuilding plates, 
and other descriptions of iron not previously made in Wales. The 
Dowlais Irou Company are engaged in manufacturing plates for 
some new iron vessels being built ia Cardiff; and the Khymney Iron 
Company are about putting up a mill for the rolling of armour 
plates—an article which, probably, will be in great demand, not only 
by our own Government, but by the governments of the Continent. 
As another proof that the present activity is generally expected to 
continue, We may mention that several extensive orders for iron have 
recently been offered at present prices, and that consumers are most 
anxious that these terms should be taken up, but the makers have re- 
spectfully declined to accept them. Now that trade has taken this 
turn for the better, masters are beginning to feel the inconvenience 
which we pointed out some three mouths since, viz., a scarcity of 
skilled artisans. Every workwan, able and willing to work, may 
find ready employ, and that at very fair wages, but good puddlers 
and forgemen, and higher class workimen, are scarce. With regard 
to the coal trade, the demand for exportation has somewhat fallen off 
of late, in boist state of the weather. 
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ing sealing, tiring, and other like ladders.” 

2924. WiLLIAM EpwWAkD Newton, Chancery-lane, London, “ Improvements 
in the construction of fan blowers for ventilating and other purposes,” 
—A communication from Milton Nobles, St. Anthony, Minnesota, U.S. 

2927. Joun Henry Jounson, Lincoln’s-inn-flelds, London, “‘ Improvements 
in steam engines and in apparatus connected therewith.”—A communi- 
cation from Kichard Bristol, Chicago, Illinois, U.S.— Petitions recorded 
29th November, 1863. 

2928. Cuantes Epwarp Wrient, Colville-terrace, Sherwood-street, Not- 
tingham, ** Improvements in apparatus for clipping or binding together 
letters, music, and other loose sheets.” 

2929. Tuomas TurRNER, Glasgow, Lanarkshire, N.B., “ An improved fire- 
proof floor or roof for buildings, bridges, and other structures.” 

2931. Ferrar Fenton, Camberwell, Surrey, ‘‘ Improvements in the treat- 
ment of vegetable fibres for the production of paper pulp or half stuff 
therefrom.” 

2932. WILLIAM WILLIAMS, Stanley, Liverpool, ‘‘ Improvements in machi- 
nery for making bricks and other like articles.” 

2933 Daviv Cops, Liverpool, ** Improvements in the manufacture of 
metallic drums, kegs, casks, and like cylindrical packages.” 

2935. Epwarp Fixcu, Bridge Works, Chepstow, Monmouthshire, “ Im- 
rovements in constructing the floors of bridges, houses, and other 
puildings.” 

2936. Francis Watkins, London Works, near Birmingham, “* Improve- 
ments in machinery for the manufacture of bolts, nuts, spikes, and 
rivets, and also in furnaces for heating blanks to be formed into such 
articles.” 

2939. DovGLas WILLIAM Hamper, Newcastle-upon-Tyne, ‘ Improvements 
in apparatus for mashing malt for brewing and distilling.” 

2940. Marcus Brows WestTuKab, Manchester, “ Impr ts in adapting 
or arranging tapes and other such narrow fabrics and threads for use.”— 
Petitions recorded 2ist November, 1863. 

2942. WittiaM Bestwick, Manchester, ‘‘ Improvements in braiding ma- 
chines.” 

2944. Peter BAWDEN, Queen-street, Cheapside, London, ‘‘ Improvements 
in machinery for'‘making bricks.” 

2945. James Smitu, Liverpool, ‘‘ An improved composition for coating or 
covering the bottoms of ships.’’ 

2046. EpwarD Brown Wixson, Strand, London, and Joun Imray, West- 
minster Bridge-road, Surrey, “‘ Improvements in presses.”” 

2917. Tuomas Carr, New Ferry, near Birkenhead, Cheshire, ‘‘ Improve- 
ments in machinery for amalgamating or intermixing dry, semi-fluid, or 
aqueous materials, and for agitating solids with liquids for combin- 
ing, dissolving, or washing the same.”—Petitions recorded 23rd November, 





1363. 

2949. Grores Waastarr Yarr, Clement’s-inn, Westminster, ‘* Improve- 
ments in the preservation of animal subst "—A ication from 
Edouard Gorges, Croisic, France. 

2951. Davis Witson Rea, Upper Thames-street, London, ‘‘ Improvements 
in preserving animal and vegetable substances.” 

2952. WituiaAM How ett, Co'tage-grove, Mile End-road, Middlesex, ‘‘ Im- 
provements in printing floor-cloths, carpets, and similar goods, and iu 
the machinery or apparatus to be Qo therein.” 

2054. Groree Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Improve- 
ments in photography."—A communication from Matthieu Risler, jun., 
Paris. 

2055. James Lewis, Wych-street, Strand, London, ‘‘ Improvements in 
driving sewing machines, which improvements are aiso applicable for 
driving other machinery.” 

2956. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in rotatory engines.”—A communication frou Wilhelm Heinrich Clris- 
tian Voss, Berlin, Prussia, 

2957. RicuargD FuRNIVAL, Manchester, ‘‘ Improvements in braiding ma- 
chines.” 

2958. Witu1am Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in machinery for breaking and cleaning flax, iemp, and other fibre-yieid- 
ing plants.”—A communication from James Edward Mallaroy and Gelston 
Sanford, New York, U.S. 

2059. WiLLIAM Epwarp NewrToy, Chancery-lane, London, ‘‘ Improvements 
in balloons or aeronautic apparatus.”—A communication from Lugene 
Godard, Rue St. Sébastien, Paris. 

2960. JouN Sibert, Carter Gate, Nottingham, ‘“‘ Improvements in the ma- 
nufacture of joined blond, aud in the machinery employed therein.” 

2961. Perer ‘Tait, Limerick, Ireland, ** Improvements in apparatus used for 
pressing and ironing garments.” 

2962. CKLADON LeEps DazouL, New London, Connecticut, U.S., ** Improve- 
ments in marine fog siguals or alarums.” — Petitions recorded 24th November, 
1863. 

2963. Gronek Parkin, Tryddyn, Flintshire, ‘‘ Improvements in apparatus 
employed in the manufacture of paraffin and other like oils from shale, 
cannel, and other minerals.” 

2964. Tuomas WiLson, Birmingham, ‘‘ Improvements in presses for cutting, 
perforating, and shaping metals.” 

2965, Matruxw Powsr, Worcester, “ Impro ts in fire. pes.” 











2967. Louis Accarain, Chancery-lane, London, “Improvements in the 
manufacture of paper, thread, cordage, and fabrics from beetroot.” 

2968. Joun Hays WILSON, Liverpool, “ Imp ts applicable to ships’ 
and other lift pumps.”— Petitions recorded 25th November, 1863. 

2969. Henry BERNOULLI BaRLow, Manchester, ‘‘Certain improvements in 
looms for weaving.”—A communication from Auguste Vidal and Sons 
and Blacquiére Brothers, Paris. 

2970. Davip Kirkaupy, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
testing and measuring the strength and other properties of various mate- 
rials and structures, and in apparatus therefor.” 

2971. Ricuarp Lamina, Priory-road, Kilburn, West Hampstead, Middlesex, 
“Improvements in preparing materials useful in the purifying of gas 
from sulphuretted hydrogen, carbonic acid, and ammonia, and in making 








2972. Joun TuorPs, Whittle’s-croft, London-road, Manchester, “ Improve- 
ments in the mode of making patterns or designs upon gored and 
straight skirts and skirtings, to serve as a guide for sewing and embroider- 
ing thereon.” . 

2973. James Simmonps, Holland-street, Clapham-road, Surrey, ‘* Improve- 
ments in stink traps for waterclusets, sinks, and other purposes.” 

2974. James Baker, Temple-street, Whitefriars, London, *‘ Improvements 
in compositions applicable to the coating of ships’ bottoms.” 

2975 JgaN NapaL, Brookes-market, Brooke-street, Holborn, London, 
**Improvements in apparatus for raising and forcing fluids.” 

= Joun Stepuen Jarvis, Wood-street, London, ‘‘An improved shirt 
collar.” 

2977. JamMes CuEsTERMAN, Sheffield, Yorkshire, ‘‘ Improvements in frames 
for umbrellas and other like articles, aud petticoats or skirts.” — Petitions 
recorded 26th November, 1863. 

2979. WILLIAM CoARE BROcKLEHURST, Macclesfield, Cheshire, and JosepH 
CREIGHTON and JOHN CREIGHTON, Manchester, ‘‘ Certain imp in 
machinery or apparatus for winding yarns or threads.” 

2980, Tuomas Gray, Mitcham, Surrey, ‘‘A new method of discharging 
colour from rags used for papermaking or other purposes, and in treating 
of vegetable fibres by such process,” 

2981. Freperic Paes, Birmingham, ‘“‘ Improvements in furnaces and appa- 
ratus for the manufacture of volatile hydrocarbons, which improvements 
are also in part applicable to furnaces and apparatus for the manufacture 
of illuminating gas.” 

2982. JAMES BaTemMAN and Danie, Bateman, Bradford, Yorkshire, ‘‘ Im- 
provements in sewing machines.” 

2983. CHARLES CRABTREE, Bingley, Yorkshire, ‘‘ Improvements in the ma- 
nufacture of paper spool tubes.” 

2984. James CLARK, Manchester, ‘‘ Improvements in looms for weaving 
elastic fabrics.” 

2985. James CLARK, Manchester, ‘‘ Improvements in machinery or 
apparatus for cutting strips or threads of india-rubber or other mate- 
rials.” 

2986. EDWARD GARDNER, Manchester, “‘ Improvements in Jooms for weaving 
elastic fabrics.” 

2987. Heinrich HirzeLt, Terminus Hotel, London Bridge, Southwark, 
Surrey, “ Improvements in extracting essences and perfumes and 
also vils and fats from matters containing them, also in bleach- 
ing and purifying oils and fats, and in apparatus employed therein.” 

2938. SAMUEL SmitH and THoMas SwmirH, Fell-street, London, “‘ Im- 
provements in composition or means for the purpose of destroying 
—e by fumigation, and in means or apparatus to be employed there- 
with.” 

2989. PBTER GASKELL, Walsall-road, Birmingham, ‘‘ Improvements in tell- 
tales or indicators for cabs and such like public vehicles.”—Petitions 
recorded 27th November, 1863. 

2990. EDWARD Bevan and WILLIAM SyDNEY WEARE, Birkenhead, Cheshire, 
‘* Improvements in and applicable to watches, to obtain or produce in- 
dependent centre seconds.” 

2991. CuaRLEs Corvon, Nottingham, “Improvements in means or appa- 
ratus for supplying water to waterclosets and urinals.” 

2992. ELI IRONMONGER, Friar Gate, Derby, ‘‘ Improvements in the means 
of fitting together or connecting articles or parts of articles.” 

2993. Tuomas LANE, Ci ter, Gl shire, ‘‘ Improvements in chaff- 
cutting machinery.”—Petitions recorded 28th November, 1863. 

2994. ANDRE ETIENNE, Great Portland-street, Oxford-street, London, “‘ Im- 
provements in the construction of carriages and vehicles, and of wheels 
applicable thereto.” 

2999. AvGeusTo ALBINI, Birmingham, ‘‘ Improvements in ships of war and in 
arming ships of war.” 

2996. GeorGk APDAIL THOMPSON, sen., GEORGE APDAIL THOMPSON, jun., 
and Joun LatuaM, Birmingham, “‘ Improvements in the manufacture of 
door springs, part of which said improvements are applicable to the ma- 
nufacture of weighing machines, steelyards, scale beams, and other articles 
of like nature.” 

2997. WitL1aM Campion, GrorGe WILSON, and ALFRED WILSON, Notting- 
ham, “ A new or improved self-acting time register.” 

2999. JAMES CHALMERS, Wellington-road, Kentish Town, “‘ Improvements 
in guns and gun projectiles.” 

3000. ENocH WATKIN JAMES, Brynllys, near Aberystwith, Cardiganshire, 
‘Improved apparatus for drilling or boring rock and other earthy sub- 
stances, for exploring and other purposes.” 

3002. Joun Matruias OLLIS, Plymouth, Devonshire, “ Improvements in 
apparatus for obtaining fresh water from sea-water.” 

3003. CuakLEs Pontirex, Shoe-lane, London, ‘‘ Improvements in the con- 
struction of sluice and other cocks or valves, and in the means of 
connecting them and the ends of flexible hose pipes together.” 

3004. Joun Epwarp BLUNDON and EpwarnD Henry Brunpon, Fleet-street, 
London, “ Improvements in the construction of letter, tourist, despatch, 
and other similar bags or receptacles,.”— Petitions recorded 20th November, 
1863. 

3005. EpDwARD Mounier Boxer, Royal Arsenal, Woolwich, Kent, ‘‘ Im- 
provements in fuses and shells for ordnance.” 

3006. HENRY WILDE, Manchester, ‘‘ Improvements in the construction and’ 
working of electric telegraphs, and in apparatus connected therewith, 
partly applicable to other purposes.” 

3007. PERRY GREEN GARDINER, New York, U.S., ‘‘ An improvement in 
railroad car springs.” 

3008. RicuarD BxaitsrorD, Knowsley, Lancashire, ‘‘ Improvements in the 
construction of vermin traps.” 

3009. BENJAMIN JoNES, Warrington, Lancashire, ‘*‘ Improvements in sepa~ 
rating sulphur from alkali waste.” 

3010. GzorceE JoHN DoppRELL, Glasgow, Lanarkshire, N.B., “ Improve~ 
ments relating to the manufacture or refining of sugar.” 

3011. WiLulaM Epwarp GeEp@g, Wellington-street, Strand, London, “‘ An 
improved plough.”--A communication from Jean André Isidore Phari- 
sier, Puy, France, 

3012. Jesse Gustavus RepMAN and GrorGE Martin, Brompton, Kent, 
“Improvements in P is or positions for coating or covering 
iron or wooden ships and vessels, metallic sheathing, telegraph cables, 
and other objects, to preserve them from decay, fouling, or other destruc- 
tive action.” 

3013. Hsnry LuMugy, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for steering.” 

3014. Rosert TURNBULL, Portsmouth, Hants, ‘‘ Improvements in sheathing 
iron vessels and armour-plated ships.” 

3015. WitutaM Cuark, Chancery-laue, London, ‘‘ Improvements in appa- 
ratus for lighting and heating.”—A communication from Bernard Subra, 
Boulevart St, Martin, Paris. 

8016. EpwarD Avaustus INGLEFIELD, H.M. Ship Majestic, Rock Ferry, 
Cheshire, *‘ Improvements in apparatus for mounting and working 
guns used in ships and other floating vessels, and in fortifications.” 

3017. Ggoree GLover, Ranelagh Works, Ranelagh-road, Pimlico, London, 
“ Improvements in dry gas meters,” 

3018. Jamks ‘'u0M, Hull, ** Improvements in apparatus to be employed in 
expressing Oils and fatty matters.” 

3019. Tuomas MALLINSON, Manchester, ‘‘ Improvements in certain self- 
acting mules for spinning and doubling covton and other fibrous mate- 
rials,” 

3020. SamMuEL Bgacu Cocurax, Catherina-terrace, Landsdowne-road, 
Clapham-road, *“* Improvemeuts in sewing hi and in apparatus: 
connected therewith.”—Petitions recorded lst Decenber, 1863. 

3021. GrorGE MACFARLANE, Draycott-sircet, Chelsea, Middlesex, ‘A new 
and improved ink regulator and indicator.” 

3023. WILLIAM WiLsoN, Manchester, ‘‘ improvements in generating gas- 
for illuminating and other purposes, when made ty passing atmosp: eric 
air over or through volatile oils, and treating such gas and the gas made 
from coal or cannel after leaving the generators, so as to improve the 
heating and illuminating qualities thereof, and in the apparatus for 
effecting the same.” . 

3027. ALFRED WILLIAM HALEY, ARTHUR BinGHAM, and RiciaRpsON WEBSTER,. 
Manchester, “ improve ts m 'y uF apparatus for making 
envelopes and other similar purposes.”’ 

3031. Joun Harrer, Aberdeen, N.B., ‘* Improvements in pillars and appa- 
ratus for straiuing wire.” 

3033. Joserx CUTLER, Gloucester-road, Upper Holloway, Middlesex, “Tm 
provemeuts in apparatus for lighting and ventilating.” —/etitions recorded 
znd December, 1803. 




















Patents on which the Stamp Duty of £50 has been Paid. 


3004. Baxsamix Grorgk Grorex, Hatton-garden, London.—Dated 7th 
December, 1860. ‘s 
3008. Grorek Daviss, Serle-street, Lincoln's-inn, London.—A communica~ 

tion.—Dated 8th December, 1860. 
3027. Ropert Davison, London-street, London.—Dated 10th December, 
1860. 





Dec. 18, 1863. 


THE ENGINEER. 





3038. Josep TOWNSEND and JAMES WALKER, Glasgow, Lanarkshire, N.B. 
—Dated 11th December, 1860. 

3084. Groner Davis, Serle-street, Lincoln’s-inn, London.—A communica- 
tion.—Dated 15th December, 1860. 

3031. WitL1am Epwarp Newron, Chancery-lane, London.—A communica- 
tion.— Dated 10th December, 1860. 

8079. Witt1aM Epwarp Newton, Chancery-lane, London,-—A communica- 
tion.—Dated 14th December, 1860. 

3096. Epwarp BaR.ow, Bolton-le-Moors, James NeEwnouse, Farnworth, 
and Francis Hamittox, Bolton-le-Moors, Lancashire.—Dated 17th De- 
cember, 1860. 

3153. WILLIAM CLARK, Chancery-lané, London.—A communication.—Dated 
22nd December, 1860. 

3051. Greorce SHaw Harwoop, Bradford, Yorkshire.—A communication. 
—Dated 12th December, 1860. 

3057. Joun Casson, Wellington-street, Woolwich, Kent.—Dated 13th De- 
cember, 1860. 

sar ame HADFIELD, Carlisle, Cumberland.—Dated 20th December, 
18 


3054. ALEXANDER KYLE, Binghill, “Aberdeenshire, N.B.—Dated 12th De- 
cember, 1860. 

3071. Joun Cuoss, St. Paul’s-churchyard, London, and Esgnezer HUNTER, 
Wolverhampton.—Dated 13tn December, 1860. 

8039. Anton VERWEY, Croydon-grove, Croydon, Surrey.—Dated Ith De- 
cember, 1860. 


Patents on which the 8tamp Duty of £100 has been Paid. 
2950. JouN TURNER Wricut and Epwin Payton Wricut, Birmingham.— 
Dated 12th December, 1856. 
2926. WiLt1AM Storey and THomas Storey, Lancaster.—Dated 10th De- 
cember, 1856. 
2040. WILLIAM Lunn, Fleet-street, London.—Dated 11th December, 1856. 





Invention Protected for Six Months by the Deposit of 
Complete Specification. 
3059. HENRI ADRIEN BoNNEVILLE, Rue du Mont Thabor, Paris, ‘‘ Improve- 
ments in fret saws.”—A communication from Louis Pierre Nouvel, jun., 
Nantes, France.—Deposited and recorded 5th December, 1863. 





Notices to Proceed. 


1884. Jonn WILLIAM BRANDFORD, March, Cambridgeshire, “An improved 
agricultural implement for hoeing and cleaning the land, and for cutting 
and setting out the plants of root crops at certain distances from each 
other.” — Petition recorded 30th July, 1863 

1901. WiLLiaM CorTon, Loughborough, Leicestershire, ‘‘ Improvements in 
the manufacture of looped fabrics, and in machinery or apparatus em- 
ployed therein.” 


ldi Inchi. 


363 








2177. Nicouas Batiiy, Vesoul, France, ‘‘ Improvements in the application 
of rolling friction to the axle-boxes and journals of running afts and 


of the cooling water by the combination of a cooler, or of a surface con- 
denser with a double eduction, in the manner described. Secondly, 





axle-trees of machines and vehicles of all descriptions, for | 1g the 
resistance to the motion.”—Partly a communication from Charles Durand, 
Jassey, France.—Petition recorded 3rd September, 1863. 

2201. ALFRED ViINcENT Newton, Chancery-lane, London, “ Improved 
apparatus for-directing motion in right lines.”—A communication from 
Andrew Buchanan, Jersey, and William Alexander Righter, Newark, New 
Jersey, U.S.—Petition recorded 7th September, 1863. 

2214. Josern Lituie and Joun Haines Watts, Manchester, “ An im- 
proved composition or coating for the protection and preservation of 
surfaces of iron, wood, and other materials.”— Petition recorded 9th Sep- 
tember, 18638. 

2229. Joun Hays Witson, Liverpool, “ Improvements in side lights for 
ships and other navigable vessels, and in the manufacture of the same.” 
— Petition recorded 10th September, 1863. 

2287. Peter McLaurin, Glasgow, Lanarkshire, N.B., “ Improvements in 
drying paper, pasteboard, and similar fabrics, and in the machinery, 
pg or means employed therein."—Petition recorded 17th Septem- 

er, 1863. 

2295. IsuamM Bacas, Cambridge-terrace, Middlesex, “‘ Improvements in the 
means of protecting and preserving the hulls and bottoms of ships and 
vessels from fouling and corrosion.”—Petition recorded 18th September, 
1863. 

2621. ALFRED VINCENT Newton, Chancery-lane, London, “An improved 
mode of manufacturing railway wheels.”-A communication from 
James Millholland, Philadelphia, U.S.—Petition recorded 28rd October, 
1863. 


2638. FREDERICK PARKER, Cambridge, ‘‘ Improvements in carriages.”— Pe- 
tition recorded 26th October, 1863. 

2651. Tuomas GRason, Manchester, ‘‘ Certain improvements in boots, shoes, 
clogs, and such like coverings for the feet.” 

2659. WittiaM Firtu and Samugt Firtu, Burley, near Leeds, and Joun 
Stureron, Leeds, Yorkshire, ** Improvements in machinery for cutting 
and boring coal, stone, or other minerals.”— Petitions recorded 27th October, 


1863. 

2716. Joun Macintosu, North Bank, Regent’s Park, London, ‘‘ Improve- 
ments in taps or cocks for liquids or gases."—Petition recorded 3rd No- 
vember, 1863. 

2760. Witt1aM Danieu ALLEN, Laithfield House, Norfolk-road, Sheffield, 
Yorkshire, ‘* Improvements in casting ingots of steel.”—Petition recorded 
6th November, 1863. 

2822. Lovis kMiLe ConsTaNT Martin, Albion-street, Hyde Park, London, 
“Improvements in apparatus for generating steam.”—Petition recorded 
12th November, 1863. 

2827. BenjaMIN Marngiotr, Upper-street, Islington, and CHarLEs Rap- 
CLIFF, Hampstead-road, Miudiesex, “ Improvements in dead beat in- 
dependent centre seconds watches."—Petition recorded 13th November, 

863. 


1863. 
2865. SAMUEL CAMERON and WimLLiaAM JounsTon. Glasgow, Lanarkshire, 
N.B., ‘* Improvements in taps or valves in pipe joints, and in the valvular 





1910. Tuomas FELLOWEs and Henrrey Hemrey, S 


of waterclosets.” 





- —— in apparatus for elevating straw and other agricultural 
roduce.”” 

1911. JAMes ENGLEBURTT VANNER, Coleman-street, London, ‘‘ Improve- 
ments in the manutacture of umbrellas and parasuls.”—Petitions recorded 
lst August, 1863. 

1923. EDWARD ALFRED Cowrgr, Great George-street, Westminster, Middle- 

“ Improvements in iurnaces for heating air, steam, and other elastic 
fluids.” 

1922. Georer CLARX, Craven-strect, Westminster, ‘‘ Improvements in the 
construction and protection of ships, vessels, and floating batteries, and 
in the preparation and arrangcment of materials for those purposes, some 
of such improvements being applicable to the coustruction and protection 
of Jand fortifications.” 

1931. WILLIAM SToRER and Joun Hancock, Nottingham, “ Improvements in 
electro-motive evgines.” 

1933. WiLLIAM Hopson, Hull, Yorkshire, “‘ Improvements in machinery used 
for propelling carriages and vessels.”—Petitions recorded 5th August, 
1863 


1937. JosepH EMERSON Dowson, Victoria-street, Westminster, ‘‘A new 
application of rolled meta! platcs to the formation of roadways, bridges, 
tramways, and other structures.” 

1940. Joun Fenwick, Albion dry, C 
Portsmouth, Hants, “‘ Improvements in self- 
sewers.” 

1941. James Youna, Bucklersbury, London, “‘ Improvements in the pre- 
servation of anima! matter.” 

1942. WitL1aM CuarK, Chancery-lane, London, *“ Improvements in ovens.” 
— communication from Jaeques Blondel, Boulevart Saint Martin, 

‘aris. 

1944, GABRIEL EmiLz CHARAGBAT, Rue St. Appoline, Paris, ‘‘ Improve- 
ments in the construction of frames for brellas and p e 

1945, EUGeNnt EHRENFRIED QUELLE, Bermundsey, Surrey, “Improvements 
in inkstands ” 

1946. Joun KirkHAM, Euston-road, London, “‘ Improved apparatus for ge- 
nerating heat for smelting and other purposes.” 

1947. TuoMAS SIMMELKIAR, Blackrock, Cork, Ireland, and Joun IppeTson 
Spicer, Park-road, Oid Ford, Middlesex, ** An improved composition for 
cvating or painting the bottoms of ships or vessels, to prevent them from 
fouling.” —Petitions recorded 6th August, 1863. 

1949. WitLiaM Jongs, Warrington, Lancashire, ‘Certain improvements in 
steam boilers.” 

1951. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improve- 
ment in the manufacture of shuttles.”—A communication from Paul 
Morin, Rue St. Sébastien, Paris. 

1952. Jounw WILLIAM SLATER, Huddersfield, Yorkshire, ‘‘ Improvements in 
the production uf yellow and orange colouring matters.” 

1957. THoMas WALKER GUILLOD, Park-place-terrace, Paddington, ‘* Im- 
provements in the manutacture of chessboards and chessmen.” 

1959. JoHN THOMPSON, kKDWARD GERARD Fitton, and FREDERICK ALEXx- 
ANDR#R Fittoy, Ardwick, I hire, mr ts in engines for 
carding cotton and other fibrous materials.”— Petitions recorded 7th August, 

863. 





Jar treet, Landport, 
ctipg valves and traps for 











1863. 

1960. NEpRICK JARVIE and WILLIAM MILLER, Glasgow, Lanarkshire, N.B., 
“Improvements in the manufacture of oakum, and in apparatus there- 
for.” 

1964. Henry Row.LanpD Brows, Cranbourne-street, London, ‘*‘ New or im- 
proved apparatus for the regulated delivery of cards, tickets, labels, bilis, 
and sheets or pieces of cardboard, paper, metal, or other material tor 
advertising or other purposes.” 

1965. Micuagt Situ, Fleet-street, London, ‘‘ Improvements in obtaining 
farinaceous material from potatoes.” 

1966. JouN WAKD ARMSTRONG, Carmarthen, ‘‘ Improvements in fastening 
and in secwing in position the rails of railways, the said fastening 
being applicable to other uses.”— Petitions recorded 8th August, 1863. 

1967. JOHN ALEXANDER FULLARTON, Manchester, ‘* lmprovements in the 
method of fastening hoops for packing bales, and in the machinery or 
apparatus employed therein.” 

1970. Ricnarp Dickson, London-wall, London, “ Improvements in litho- 
graphic priuting pres-es.”—Petitions recorded 10th August, 5 

1976. WitLiAM KNoWLES and Roperxt HALLIW“LL, Bolton, Lancashire, 
“Certain improvements in machinery for preparing, spinning, and doubling 
cotton and other fibrous substances.” 

1982. WILLIAM CLARK, Chancery-lane, 
sweeping i rae f i 
Koulevart St Martin, Paris. 

1983. James Wu&ELER, Poultry, London, “ Improvements in the perfuming 
of gloves.’’—Petitions recorded 11th August, 1863. 

1991, JAMES TEMPLEMAN, Glasgow, Lana:kshire, N.B., “‘ Improvements in 
the manufacture or production ot artificial fuel.”—Petition recorded 12th 
August, 1863. 

2010. Ropext BENJAMIN GREENWOOD, Hackney-road, London, ‘ Improved 
meansef preventing accidents upou railways.”” 

2016. Norman Scott Russeu,, Great George-street, Westminster, ‘‘ Im- 
provements in apparatus for working great guns.” 

2017. Joun WAIN, Manchester, ** Imp in 'y or apparatus 
sor doubling or twistung yarns or threads of cotton aud other fibrous mate- 
rials.” —Petitions recorded 14th August, 1863. 

2037. ALLEN MicuAKL Daryn, Greenstead Works, Colchester, Essex, “ A 
new centrifugal disc mashing machine.”—Vetition recorded 17th August, 
1863. 

2045. Joszrpu ARTHUR, Robert-terrace, Chelsea, Middlesex, “ An improved 
apparatus for the prevention, cure, and relief of hernia of every descrip- 
tiop, together with prolapsus uteri, uterine hemorrhage, hernia humoralis, 
and as a general support for enlargement of the abuomen from whatever 
cause pr ing.” 

2052. RICHARD ARCHIBALD BRoomAN, Fleet-street, London, “ Improvements 
in the manafacture of hats, caps, and bonnets, and in apparatus em- 
ployed therein.”— A communication from Eugene Coanet, Nancy, France. 

2053. RICHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ An improved 
method of, and apparatus for, ircating molasses, syrups, saccharine juices, 
and other prod Pram ication from Auguste Pierre Dubrunfaut, 
Bercy, France.— Petition recorded 18th August, 1863. 

2096. FREDERICK Rice Stack, Belgrave-villa, Finchley, Middlesex, ‘* Im- 
provements im the coustructioa of military briages, piers, landing 
stages, and escalading apparatus.”—Petition recorded 24th August, 1863. 

2126. EpovarRD AMOROUS, South-street, Finsbury, London, “ Improvements 
in apparatus for separating solid trom fluid fecal matters.”— Petition 
recorded 28th August, 1863. 

2159. WILLIAM CLARK, Chancery-lane, London, “Improvements in hy- 

lic apparatus."—A communication from Auguste Desgoffe and 
Achille Ollivier, Boulevart St. Martin, Paris,—Petition recorded 1st Sep- 
tember, 1863. 


London, “ Improvements in road- 
tion from Jean Baptiste Tailfer, 











2874. CHARLES WEIGHTMAN HARRISON, Battersea, Surrey, “‘ Improvements 
in filters "— Petitions recorded 16th November, 1863, 

2898. Joun ExpEr, Glasgow, Lanarkslure, N.B., ‘‘ Improvements in steam 
engines.” 

2901 Isaac Francis, Pen-y-gelli, near Wrexham, Denbighshire, “‘ Im- 
provements in, and apy ‘or, hing, cl Z, and separating 
impurities from small coal, coke, ashes, or cinders.”—Petitions recorded 
19th November, 1863. 

2926. HENRI ADRIEN BoNNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ** Improvements in preserving grain, flour, and other similar sub- 
stances, and iv the apparatus connected therewith.”—A communication 
from Alphonse Louvel, St. Denis, near Paris.—Petition recorded 20th 
November, 1863 

2941. James STEART, St. James’-road, Bermondsey, Surrey, “ Extracting 
the fibre from zostera marina and other aquatic vegetable productions,” 
—Petition recorded 21st November, 1863. 

2955. James Lewis, Wych-street, Strand, London, ‘‘ Improvements in 
eriving sewing machines, which improvements are also applicavle for 
driving other machinery.” 

2958. WinL1AM Epwarp NEwTon, Chancery-lane, London, ‘ Improvements 
in machivery for breaking and cleaning flax, hemp, and other fibre- 
yielding plants."—A communication from James Edward Mallory and 
Gelston Sanford, New York, U.S.—Petitions recorded 24th Novemter, 





1863. 

2967. Lovis Accarain, Chancery-lane, London, “ Improvements in the ma- 
nufacture of paper, thread, eordage, and fabrics from beetroot.” —Petition 
recorded 25th November, 1863. 

2970. Davip KirKALDY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
testing or measuring the strength and other properties of various mate- 
rials and structures, and in apparatus therefor.”— Petition recorded 26th 
November, 1863. 

2998. MARTIN ReeuL Pinon, Aguascalientes, Mexico, ‘‘ Improvements in 
fire-arms.” - Petition recorded 30th November, 1863. 

3059. Henrt ApRiEN BonnEVILLK, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Improvements in fret saws.”—A communication from Louis 
Pierre Nouvel, jun., Nantes, France.—Petition recorded 5th December, 
1863. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 
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Office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 
1146. C. A. Day, A. Lams, andT. Summers, Southampton, “* Marine engines.” 
—Dated 7th May, 1863. 

This invention consists in the employment of the ordinary suction air- 
pumps of steam engines, either for screw or paddle steam vessels, for the 
purposes of surface condensation, in manner hereafter stated. The patentees 
apply the two ordinary suction air-pumps of steam engines to surface 
condensers in such manner that one pump draws from them the condensed 
or fresh water for the supply of the boilcrs, and that the other pump draws 
from them the sea water or condensing water, which it discharges over- 
board. 

1147. J. B. P. A. Twerry, Paris, “‘ Construction of furnaces.”— Dated 7th 
May, 1863. 

The object of this invention is to procure a more complete combustion of 
the fuel in the furnaces, and to prevent thereby the emission of smoke. 
This the patentee effects by blowing in against the bridge of the furnace, 
by preference from the front of the fire place, through one or several jets, 
superheated dried steam, which being by intense heat freed from its water 
offers to the fire a gaseous combination of carbonic acid gas, oxygen, and 
azote, and so intensifies the bustion as to prevent the ewission of 
smoke. The steam so used should be at a temperature of about 300 to 
600 deg. Fab. 

1119. P. J. Livesry, Manchester, “ Compound engines.”—A communication.— 
Dated 8th Muy, 1863. 

This invention consists in connecting the piston of the high pressure cylinder 
with the beam so that it will have a larger stroke than the piston of the low 
pressure cylinder. Or the invention consists in combining the high and low 

ressure cylinders with the beam of the engine, so that the low pressure 
cylinder will be at one end and the high pressure cylinder at the other end 
of the beam, the connecting rod for the crank pin being placed between the 
high pressure cylinder and the fulcrum of the beam. 
1159. G. T. Bousrisup, Loughborough Park, Brixton, ‘‘ Steam engines.” —A 
communication.—Dated 8th May, 1853. 








The patentee claims, First, increasing the average difference between 
the temperature inside of a surface condenser or cooler and the temperature 





g the steam from the cylinder of a steam engine by the 
first eduction by delivering the steam into the hot weil of the engine, as 
described. Thirdly, taking the steam from the cylinder by the first educ- 
tion on the induction side of the piston through openings made midway in 
the length of the cylinder, without the intervention of a valve moved by 
the mechanism of the engine, as described. Fourthly, delivering the steam 
discharged by the first eduction from the cylinder of a locomotive engine 
into the feed pipe between the tank and the force pump, as described. 


_ > Tuomson, Glasgow, “* Obtaining motive power.”— Dated 9th May, 


This invention has for its object improvements, First, in obtaining motive 
power; Secondly, in raising fluids; and, Thirdly, in raising and forcing 
fluids into boiler tanks and other vessels. The invention consists of an 
apparatus, the principal of which are a rotatory double wheel or 
wheels, which turn together, one being impelled by the other, formed as 
hereinafter described, and fitted and caused to rotate in suitably formed 
enclosed cases through which steam or other elastic vapour or fluid passes, 
The first of these wheels the patentee denominates the motive wheel or 
motor, and the second the impelling wheel or impeller. The motor is 
operated upon by the force or momentum of the steam, vapour, or fluid, 
and the impeller operates upon the fluid to be raised or forced. When the 
apparatus is used for driving machinery, a drum, pulley, or crank takes the 
place of the second wheel or impeller, and a simple supply and discharge 
pipe only is required to be fitted to the motor case, When the apparatus 
is required to raise liquids, as, for instance, water from a weil or mine of 
considerable depth, the discharge pipe is fitted with a number of buneator 
branches opening into the rising main; and when required to raise and 
force liquids into a boiler or other vessel against pressure, the discharging 
pipes are joined into one, and fitted with the valves and sliding cone or cones 
as described. 

1094. J. H. Jounson, Lincoln's inn-fields, London, “ Rotary engines,"—A 
communication.— Dated 30th April, 1863, 

This invention relates to the general arrangement of that class of rotary 
engines wherein two discs set at an angle opposite to each other are rotated 
by the direct action of cylinders and pistons upon their inner faces, and 
consists, ing to one arrang t, in connecting the centres of the two 
inclined disvs by a shaft and universal or ball joints, whereby the discs will 
work in concert without the intervention of toothed gearing upon their peri- 
pheries working in corresponding toothed wheels on a second motion shaft, 
which arrangement may be used if desired; but when employed it is 
requisite, in order to obtain the best action of the gearing, that the angle 
of the teeth be not less than 36 deg., nor more than 45 deg.—Not proceeded 
with, 





1091. W. G. Crate, Cannon-street, London, “ Feed apparatus for steam 
boilers.” —A communication. — Dated 80th April, 1863. 
This invention consists in certain improvements upon the feed apparatus 
known as Giffard's Injector. The invention cannot be described without 
reference tu the drawings. 


1174. J. Bureau, Backchurch-lane, Whitechapel, London, “ Salinometers."— 
Dated 9th May, 1863. 

For the steam boilers of sea-going steam ships, in order to determine 
from time to time the amount of salt contained in solution in the water in 
the boiier, the patentee leads two pipes, the one from the top and the other 
from the bottom of the builer, These pipes he connects with a glass tube, 
so that the said tube forms a connection between the two pipes. The 
arrangement is thus very similar to the ordinary water gauge of a steam 
boiler, but differs from it in the employment of a considerable length of 
pipe above and below the gla.s tube, Inthe upper pipe into which the 
steam from the boiler enters condensation is constantly going on, and the 
water thus distilled runs down and fills the lower pipe. The water stands 
in the glass tube as in an ordinary gauge tube, but its level will not be the 
same as that in the boiler, for the weight of the salt water in the boiler will 
raise the column of distilled water in and above the glass tube to a height 
considerably above its own level. An ordinary gauge tube gives the water 
level of the boiler, and this when compared with that of the salinometer 
gauge tube will indicate on a scale attached, or by reference to a table, the 
density of the water in the boiler. 

1175, J. H. Jounson, Lincoln's-inn-flelds, London, “ Rotary engines."—A 
communication.—Dated 9h May, 1863. 

This invention relates to a peculiar construction and arrangement of 
rotary engine, and consists in the employment of two pistons, each filling 
about one quarter of the annular steam space surrounding the main shaft 
inside the cylinder, These py work loose upon the main shaft, but are 
each connected by a long collar or boss with a disc outside the cylinder, on 
the periphery of which are formed two ratchet teeth or notches on 
diametrically opposite sides of the disc, which take into a fixed detent or 
stop, the object of this detent being to prevent the rotation of the disc and 
its corresponding piston in other than one direction. The steam is admitted 
into the cylinder between the contiguous faces of the two pistons (which are 
always at the completion of each struke nearly close together) by means of 
two distinct ports or passages made longitudinally in the shaft, each com- 
municating with a transverse passage passing diametrically through the 
shaft from side to side. At the steam inlet extremity of the main shaft 
there is a dise which as an expansion valve, being provided with an 
opening which exposes only one of the two longitudinal passages at a time, 
but as the shaft rotates it follows that each passage is open alternately. In 
front of this disc there is a steam chest, iato which the steam is couducted 
by a steam pipe from the boiler. Close to each of the notched discs herein- 
before referred to there is keyed on to the main shaft another notched disc, 
and into the latter engages a pawl, carried by each of the notched discs first 
referred to, which are connected direct to the loose pistons, The steam 
enters the cylinder between the faces of the two pistons, and tends to 
separate them in opposite directions; but as one of them is prevented from 
rotating in a backward direction by the detent or stop above referred to, 
the other alone is free to rotate and describes a halfrevolution. During its 
semi-revolution it carries round with it through the discs and connecting 
pawl the main shaft, whereupon the second steam we is opened, and 
steam again enters, but by the second transverse port between the contiguous 
faces of the pistons, aud forces round the piston which was previously 
held stationary, while that which has last operated is held in turn by its 
detent and prevented trom rotating backward, The shaft is thus carried 
round continuously by a series of half revolutions of the two pistons acting 
alternately upon it in one and the same direction.—Not proceeded with, 








Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, JC. 

1180. C. L, V. Tenac, Tredegar, Monmouthshire, “A new wrought iron 

railway sleeper.” —A communication.— Dated 12th May, 1863. 

This invention cannot be described without reference to the drawings, 
1183. R. A. Brooman, Fleet-street, London, “‘ Coupling and disconnecting 
carriages on rarlways.”—A communication.— Dated 1lth May, 1863. 

This invention cannot be described without reference to the drawings. 
1186. J. E. McConneun, Dean’s-yard, Westminster, end G. H. Boviun, 

Wandsworth, Surrey, *‘ Chains for cables, &c."—Dated 11th May, 1863, 

In carrying out this invention the patentees propose to cast separately a 
number of detached links of the Bessemer iron or steel, or other suitable 
homogeneous metal, and then to connect these several links by casting 
intermediate or coupling links in moulds, into which two of the links are 
previously so placed as to enable the connecting link to be cast within or 
around them, and thereby producing three d links, The end link 
of the series is then adjusted in « mould in company with another loose 
link, which latter is coupled or connected to the series by casting another 
connecting link within or around it, In this way the whole of the links of 
a chain are cast one within another without weakening the chain by welded 
joints. 

1191. J. E. McConneun, Dean's-yard, Westminster, and G. H. Boviun, 
Wandsworth, Surrey, “ Treating worn-out railway tyres.”"—Dated l2th 
May, 13863. , 

This imvention relates to modes of treating worn-out railway tyres, 
whereby, in place of breaking up the tyres as scrap iron, worn tyres may be 
re-manuiactured into new tyres or hoops in a simple and economical 
manner. In carrying out the First part of this invention it is proposed to 
tuke un old hoop tyre, say for a jocomotive driving wheel, for example, and 
after heating it to the proper temperature to work the hoop through a 
suitable tyre-rolling machine, provided with compressing rolls acting upon 
the outsice of the red-hot hoop, whereby the diameter of the hoop is gra 
dually reduced, and the thickness of the tyre increased in a corresponding 
ratio. The rolls are made to give the required form to the new tyre. The 
Second part of the invention for re-manufacturing old hoop tyres consists 
in heating the old hoop tyre to a suitable high heat, and whilst in that 
state to place the same in 4 mould, and to pour into such mould, around 
the outer face of the hoop, molten 4 s iron, B iron, or 
cast steel, to make up the required thickness of metal for the new tyre, 








Ciass 3,.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
oni, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 
1120. R. A. Brooman, Fleet-street, London, ‘A new fabric suitable for trim 
mings."—A communication.-- Dated 5th May, 1863. 
This invention consists in manufacturing, in pieces or in strips, a new 
fabric, by sewing, stitching, or otherwise applying birds feathers on a 
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ground of linen, cotton, or other like suitable foundation. The feathers 

may be of one colour or variegated, and may be made to resemble flowers 

or a figures, and may be worked into various patterns.—Not proceeded 

with, 

1127. T. Sagar and J. WILKINSON, Burnley, “ Power looms.”—Dated 6th 
May, 1863. 

This invention consists in an improved method of applying the “ weft fork” 
to power looms, whereby the liability of breaking or damaging the prongs 
of the weft fork is lessened. The slot cut across the lay through which the 
weft fork traverses does not require to be so large as usual, thereby in- 
creasing the strength of the lay at that point, and allowing of wider cloth 
being woven in the same width of loom, 

1141. J. WALKER, Crompstall Bridge, near Stockport, Cheshire, “ Construction 
of mechanism applicable to looms, &c.”’— Dated 7th May, 1865. 

This invention relates, First, to the construction of eccentrics or cranks, 
their connecting links or rods, and their combination with the driving 
pulley disc or other hanism, such hanism being applicable to looms, 
and to the doffing motions of carding engines, and to other machinery 
where eccentric or crank motions are required. The improvements cousist 
in making the connecting links or rods with a slit in them lengthway from 
the hole in which the eccentric or crank works, and in placing a screw 
through the link or rod so as to be able to close or open the slit, and thus 
tighten or slacken the grasp of the link or rod upon the eccentric or crank. 
The Second part of the invention relates to the taking up rollers of wrought 
sheet iron, or in covering them with wrought sheet iron on the surface 
when rolled cold or hot by being passed through rollers which have 
roughened surfaces.—Not procee led with. 

1152. J. 8. Grimsuaw, Huncoat, near Accrington, ‘* Looms." —Dated 7th May, 
1863 





This invention consists in measuring or registering the measurement of 
cloth as it is woven in the loom. This the inventor accomplishes by fixing 
on the emery beam a wheel or wheels with a marker or indicator, so that as 
the said wheel turns with the emery beam a certain number of revolutions, 
the marker or indicator will mark the cloth every yard or other length 
required as it is woven. Or it may be measured by a marker or indicator 
on the temple, or various other parts of the loom, but it is preferred to 
measure by the emery beam.—Not proceeded with. 

1153. C. L. Brairuwarre and J. Hiner, Kendal, Westmoreland, “ Machi- 
nery for feeding slivers of wool and other material lo carding engines,” — 
Dated 8th May, 1863. 

This invention consists in the employment of a V-shaped frame in the 
feeding apparatus used in carding engines for feeding the slivers to the 
machine, and in driving the shuttle by toothed gearing and chain bands, 
all as described. 

1087. J. WibeertEy, Manchester, ‘‘ Apparatus for winding cotton, silk, wool, 
or other threads on spools or reels.” — Dated 30th April, 1863, 

In carrying out this invention the patentee employs the ordinary right 
and left-handed screws for traversing the thread from end to end of the 
spool or reel, but instead of changing the traverse by hand he arranges it 
by means of self-acting movements. On the ordinary sliding shaft which 
carries the right and left-handed nuts he places an arm extending to the top 
of the machine, and passing through a sliding box working on a plate, 
which box carries at each side a slide, having connected to it a catch, and 
the two catches alternately seize and hold the upper part of the arm, and 
inaintain the nuts upon the screws, the arm being moved alternately from 
one screw to the other, and also from one catch to the other, by causing it 
to be acted upon by inclines or cams placed under the plate which carries 
the sliding box, The two slides on the sliding box are acted upon by a rod 
counected to the upper part of the guide stock, and the rod which carries 
the stock works ina bearing fixed wo the ordinary sliding shaft, so that 
a slight revolving motion may be given to the stock alternately in different 
directions each time the guide comes in contact with the ends o! the spool 
or reel. This revolving motion of the stock places the guide in au angular 
position adapted to right or left traverse of the thread, and also gives move- 
nent to the slides on the sliding box, and relieves the catches alternately 
from the top of the arm on the sliding shaft, in order to allow one or 
other of the nuts to be in action, He also employs a lever, put in motion 
by self-acting means, for shifting the driving strap from a fast to a loose 
pulley on the driving spindle when the desired number of layers have been 
wound on the spool or reel. ‘The lever is fixed to a stop or setting-on rod 
pps | a strap fork, and acted upon by a spring, and one end of the lever 
is held in a detent when the strap is on the fast pulley. On the sliding box 
there is a ratchet wheel and measuring plate carrying a lifter for raising 
the lever out of its detent, and allowing the spring to shift the rod and 
strap fork and stop the machine. 

1097. W. Cuissonp, Dudbridge, “ Fulling woollen cloths, and washing and 
cleansing woven fabrics.”"— Dated lst Moy, 1863. 

This invention rejates Lo the application to machines employed in fulling 
cloth, and washing and cleansing lengths or bands of woven fabrics, of a 
certain mechanical means for imparting a temporary twist to the fabric under 
treatment immediately before it enters the fulling or pressing rolls, the 
object (when fulling cloth) being to prevent the permanent formation of 
creases during the fulling operation. 


1179. C. and W. Suakrock, Over Darwen, Lancashire, “ Power looms.”— 
Dated 11th May, 1863. 

This invention consists, First, in the novel and peculiar arrangement of 
apparatus for applying or regulating the power or friction of the break on 
the warp m, whereby the patentees are enabled to keep a constant 
pressure upon such beam during the operation of weaving, but should 
there be any imperfection in the weaving, necessitating a reverse motion of 
the said warp beam, such reversing is accomplished without any pressure 
upon the beam by the said vreak, Tie improved arravugement of 
mechanism may be described as follows. Upon one end of the warp beam 
is fixed a cylindrical bush supplied with a ratchet wheel, such wheel being 
acted on by a pawl or catch secured to a grooved ring or hoop encirciing 
the before mentioned bush, a strap of leather or other suitable material 
being fitted into the groove of the ring, the pressure being exerted upon 
it by means of a clip or brake; it is so arranged that when such clip is 
tightened, it shall exert a pressure upon the warp beam through the medium 
of the before mentioned pawl and ratchet wheel during the operation of 
weaving ; butshould any reverse or backward motion be given to the warp 
beam, the pawl or catch slips over the teeth of the ratchet, thereby allowing 
the bush encircling the warp beam to revolve freely within the grooved 
ring without any pressure, the only pressure upon the warp beam being 
effected by the contact or resistance of the pawl or catch aga nst the 
ratchet wheel. Upon the adjustable pressure clip is a small bowl acted 
upon by a spring in such @ manner that it shall always cause an even 
tension to be given to the warp. A second part of these improvements 
consists in the employment and use of bowls or pulleys secured below the 
healds, and above the treddles to which the healds and treddles are 


attached, by means of straps ; such straps, when the treddles are in motion, | 


partially wrap or fold upon the before mentioned pulleys, causing by their 
connection with the healds « constant rise and fallor shedding to such 
healds. These bowls or pulleys act as intermediate carriers between the 
treddles and the healds, lessening the strain or weight upon the healds, 
thereby causing such healds to be more durable and esting, also easier in 
their action upon the warps, 
1192, W. WiureLey, Lockwood, Yorkshire, “ Looms."—Dated 12th May, 
18 
This invention relates to looms where two or more shuttles are employed, 





, 
and consists in arranging and applying the mechanism or apparatus in con- 
junction with a jacquard machine, so that the loom will be self acting in the 


production of the various figures or designs required in the fabbic. The im- | 


provements have reference more particularly to the box motion of the loom, 
the shuttle boxes being acted upon by the lifting and sinking bars «f the 
jacquard, which bars are made to project through the frame ot the jacquard, 
and act upon hooks and levers connected directly to the shuttle boxes. By 
this mode cf arranging the mechanism of boxes they are raised or lowered 
as required by the jacquard itself, in place of the jacquard being made to 
govern a special mechanism for lifting the boxes, ‘It is further proposed to 
adapt a reversing motion to the cylinder of the jacquard, whereby the shuttles 
are made to return to their former position without disconnecting the boxes 
aud jacquard, and, consequently, their relative positions to each other are 
always maintained, 
1194. H. L) Emery, Sloane-strvet, Chelsea, London, “ Mai ufacturing saws 
— Jor ginning cotton, &e."—A communication. —Dated 12th May, 
868, r 

‘Lhis invention cannot be described without reference to the drawings. 

1197. RK. A. Brooman, Fleet-strect, London, “ Machine ry for preparing, 
Beet, cad wading, colton, ce.’ —A communication.— Dated 12th May, 
Ud. 

The characteristic features of this invention are—1, the carrying on inone 
machine of the three operations of taking the threads from the bobbin, dress- 
ing, and warping or winding on the warp beam; 2, the particular arrange- 
mcnt of the racks or nests with pierced plates for guiding the threads a:d a 
brake common to ail the bobbins ; 3, the gathering plate ; 4, the arrange- 
1» ent of the dressing cylinders with variable pressure; 5, the arrangement 
of the revolving brush with the intermittent action ; and 6, the drying or 
Janning of the threads between two bridges perforated with holes. The 
inveutor claims— constructing machinery for preparing, dressing, and wind- 
ing, cotton, woollen, flax, silk, and other Warps substantially as cribed, 
‘Ihe invention cannot be fully deseribed without reference to the Wings 
1201, T. PARKINSON and E. Tayton, Bleckburn, Loncash-ve, 

_for weaving, sizing, dressing ant dyeivg.”"— Dated 1th May, 1St3 

This invention consists, First. in certain improvements in the ictting-off 
motion of looms for weaving ; and, Secondly, in agitating liquids employed 
in sizing, dressing, and dyeing, by meavs of a screw revolving in the vessel 
oo ihe on the liquid, The invention cannot be described without reference 


ings, 










** Machinery | 


Ciass 4.—AGRICULTURE. 
Including Agricultural oN Windlasses, Implements, Flour 
Mills, &c. 


1122. P. Brapsuaw, Northampton, ‘‘ Mounting or hanging millstones.”— 
Dated 5th May, 1863. 

According to this invention the patentee makes the centre bar of the 
runner to carry the pivot, and he causes it to bear on a flat surface on the 
upper end of the driving spindle ; thus it will be seen that the pivot is not 
confined, as formerly, but can adjust itself accurately to the driving instru- 
ments, so that these may be sure to bear equally on each side of the pivot. 
The pivot might be mounted at the top of the spindle, and the plain sur- 
face might be on the centre bar, but this would produce some difficulty in 
balancing the stone. He prefers to employ, in plac of the driving forks 
before mentioned, lugs or projections on the boss at the top of the driving 
spindle, and these lugs or projections enter loosely into corresponding 
recesses in the centre bar. The sides of the lugs or projections he does not 
make vertical, but to project forward on a level with the plain surface on 
which the pivot rests, so that the contact for driving the stone, or the 
“bite,” as it is termed, may take place only on a level with the pivot ; 
whereby the motion is rendered steadier than it would be if the bite were 
either above or below the centre. 

1090. E. MitcuruL, Fareham, Hampshire, “* Reaping and mowing machines.” 
— Dated 30th April, 1863, 

This invention consists in the employment of horizontal knives (with 
three or more blades) or cutters, with or without serrated edges. These 
knives or cutters are fixed one on each side of the machine, and upon the 
same level and close to the ground. They are made to travel in opposite 
directions, motion being given to the said knives or cutters from the driving 
wheels by means of suitable gearing, such as pulleys and straps or bands, 
spur or bevel wheels, or frictional gearing. Each knife or cutter has a 
separate motion, with an apparatus to disconnect it from the driving wheel. 
In advance of the machine, and in front of each knife or cutter, is fixed 
a wheel, so arranged that it will raise or depress the said knife or cutter, 
and keep it clear of all obstacles or irregularities of the ground.—Not pro- 
ceeded with. : 

1183. W. Mattison and G. BARKER, Leeiming-bar, near Bedale, Yorkshire, 
“ Grass mowing and reaping machines.” —Dated 12th May, 1363. 

The object of this invention 1s to simplify mowing and reaping machines, 
and to have the cutting apparatus and the gearing for giving motion 
thereto so constructed and arranged as to be self-adjusting to the irregu- 
larities of the ground ; also to be readily raised or lowered and put into or 
out of motion by the attendant. The cutting apparatus is mounted or 
carried on framing, which is hinged on bearings in the form of bushes fixed 
to the ordinary framing of the machine, concentric to the axle thereof, and 
so as to allow freedom of motion. A cog wheel is placed on the axle 
capabie of sliding into or out of gear with another wheel, or a worm fixed 
on a shaft mounted on the movable framing, on which is a crank for giving 
motion to the said cutting apparatus. The apparatus is raised or lowered, 
and the gearing put into or out of motion, by means of levers or equivalent 
appliances.— Nut procee/ed with. 

1176. J. Lek and M. Gutreniver, Leicestershire, “ Agricultural implements.’ 
— Dated Vth May, 1863. 

This invention relates to ploughs, harrows, hay making machines, horse 
rakes, hand rakes, and subsoil looseners, and consists in constructing such 
implements as follows :—First, as regards ploughs, this invention consists 
in forming the handles and beams thereof of wrought iron gas tubing or 
piping, such as is at present used by gas titters, the object being to lessen 
the weight of ploughs without lessening the strength and durability thereof. 
Secondly, as regards harrows, this invention consists in formivg the same 
of gas tubing, and in adapting to harrows an oscillating motion, derived 
either from two cranks, or from two eccentrics working on a shaft supported 
by two wheels, in front, the joints being so constructed as to allow of the 
oscillation of all the harrows. As regards hay making machines, this 
invention consists of a new and improved method for throwing out the 
socket pinions simultaneously from one side of the machine, aud putting 
them into either forward or backward motion as required, without resorting 
to a hollow tube or main axle for fastening on and carrying the heads which 
contain the requi-ite gearing for working the time barrel, thus avoiding 
weakness and liability to break across at the angles of the Jong slot, hole, 
or groove in which the reversing forks slide forward or backward.—Not 
proceeded with. 





1185. J. Suanks, Arbroath, ‘* Machinery for cutting or shearing the edges of 
f 





grass or turf.”— Dated 11th May, 1863. 

Under one modification this im, lement consists of a cast iron frame with 
handles, somewhat similar to the form of a lawn mower. It is fitted 
with a roller which is keyed to a shaft that works, in two bearings, one at 
each side of the frame. The front part of the frame has fitted to it two 
brackets containing bearings for a shaft, on which is placed one or more 
small rollers which are used for steadying the implement in working. 
These brackets may either be fixed or made to slide up or down by means 
of a slot ; and fastened to the side of the frame with a bolt and nut to each. 
On the back roller shaft is keyed a toothed wheel which gears into a pinion 
placed on a counter shaft, and may be either keyed on the shaft or loose, 
and provided with a clutch to slide on a sunk key on the shaft for the 
purpose of putting the implement out of or in gear as may be required. On 
one end of the counter shaft is festened a crank or dise, with a fixed or 
movable pin or an eccentric. To this movement one end of a connecting 
rod is attached, having a bush fitting into the crank or disc pin; or the 
connecting rod may have a strap to work on the eccentric, as may be pre- 
ferred. The other end of this rod is made to communicate with the arm of 
a pair of shears by means of an ordinary joint. These shears are similar or 
somewhat similar in shape to the ordinary hand shears at present used for 
cutting the edges of turf. An arrangement of one or more levers or screws 
is also provided for raising or lowering the shears, as may be required, and 
also for placing them at any angle that may be found necessary when 
cutting. In working the implement it is simply moved or pushed forward 
by means of the guiding handles when motion is communicated by the 
gearing to the shears which cut the edges of the turf with precision.—Not 
proceeded with. 

1190. H. Wicke*s, Tokenhouse yard, London, “ Reaping and 
machines.” —A communication.—Dated 12th May, 1863. 

The cutting apparatus of this machine is constructed and arranged to be 
worked on either side of the machine, and either in front or rear of the 
wheels, and the draught rod is arrangel so that the line of draught may be 
taken from its inside shoe, or from its immediate vicinity. By these im- 
provements the folding finger bar is sustained in the folded position while 
the machine is in motion from one place to another, and the gearing which 
drives the cutting apparatus is closed in for exclusion of dust and dirt. 
The inventor has an adjustable track board for disposing or controlling of 
the cut grass, and a means of turning the finger bar on its longitudinal 
axis, 80 as to clevate or depress the points of the guard fingers, which are 
constructed in a particular form at pleasure, without changing the relations 
of the bearings to each other at the two ends of the connecting rod.—Vot 
proceeded with. 


nowing 


Cass 5.—BUILDING. 


| Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 


and House Fittings, Warming, Ventilating, gc. 
1177. B. Haroreaves, Accrington, Lancashire, “ Tiles for drainage.”— 
Dated th Moy, 1863. 

This invention consists in making earthenware tiles, or tiles of other 
material, of a conical or taper shape, or otherwise of a conical or taper 
ended shape (whether plain or fluted on the surface, or depressed at the 
ends), so that the smaller end of one tile tts into the larger end of another 
or next adjoining tile, thus preventing the ends becoming disconnected 
from each other by the settlement of the ground on which they rest, such 
sides also not admitting dirt or other obstructions getting in at the june- 
tions, and impeding the flow of water or other liquids through them. The 
said tiles also admit of being laid in curved courses in the ground, or having 
branches aflived to the sides of them on the conical or taper principle ot 
joints as aforesaid for cross drains, the whole being thereby coupled together, 
and forming a permanent and enduring system of drainage. 

1193. G. A. Hippart, Brynkir, Carnarvonshire, ** Apparatus for cutting 
slate.”"— Dated 12th May, 1863. 

This invention relates to cutting or dividing thick slabs or blocks of slate. 
The improved apparatus consists of a machine in which a cutting or plan- 
ing tool of poeuliar form or construction is made to pass over the slab and 
cut a deep groove therein —Not proceeded with, 








Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or Jor Dejence, Gun Carriages, &c. 

1100. T. L. Bissxuy, Char’eston, America, “ Apparatus sor charging breech- 
loading cartridges.’—D ted 2nd May, 1863, 
This invention »elat:s to an apparatus designed for the purpose of charg- 
ing and turning over the edge of cartridges or cases such as are used with 
breech-loading fire-arms, which apparatus is constructed as follows ;—To a 
frame of suitable form the inventor connects a hollow fixed tube, in which 
the cartridge or case to be charged is placed through an opening formed in 
the front or side thereof. luside the upper part of this tube is a second 
hollow tube capab'e cf sliding vertically therein, to the upper end of which 
is attached a reservoir, which is divided in the ceptre, so as to contain 
powder in one side and shot in the other. Between the reservoir and the 
last named tube, and in connection with both, is a chamber (also divided in 
the centre) having two lever chargers, as used in ordinary shot belts or 





pouches, to measure the quantity of the charge admitied ata time, To the 





same frame he also attaches a small vertical spindle, capable of being re- 
volved by a winch handle, and carrying a hollow inverted cup for turning 
over the edge or muzzle of the cartridge case, the case itself being supported 
at the back by a semi-cylindrical piece fixed to the frame, and resting at 
the bottom on a movable socket attached to a lever, by means of which it 
may be pressed gradually upwards against the revolving cup, by which 
means the closure of the muzzle of the cartridge case is effected ina much 
more regular and efficient manner than has heretofore been accomplished, 

—Not proceeded with. 

1104. J. PurDEy, Oxford-street, London, “ Breech-loading fire-arms.”—Dated 
2nd May, 1863. : i 

This invention relates to that description of fire-arms in which the barrel 
of the gun is made to turn on a horizontal pin, so as to raise and expose the 
end or breech of the gun, in order that a cartridge may be placed therein. 
The invention consists of a novel mode of securing or locking the barrel 
when it is brought down into a horizontal position on the stock ready for 
being discharged. For this purpose a locking bolt, forming part of a sliding 
bar working through the body of the action, enters two slots or notches in 
the steel lump on the under side of the barrels. This locking bolt forms 
part of a sliding bar which is worked by a lever placed in the middle of the 
body, and made to fit snugly in or against the trigger guard. A projection 
on the lever, or the tail or upper end of the lever, works through a slot in 
the sliding bar, which is kept up to its work by one or more springs acting 
either at the back of the bolt or against the lever, or both, as may be found 
most advisable. The bolt that forms part of the sliding bar, auc also the 
end of the steel lump, are both bevelled, so that in the action of closing up 
the barrels the bolt is first made to move back, and when the barrel is in 
its place the bolt is, by means of the spring, made to slide forward and lock 
the gun securely. 

1139. J. SNIDER, jun., Dorset-street, London, ‘* Breech-loading fire-arms and 
ordnance.” — Dated 7th May, 1863. ; 

This invention primarily refers to the arrangements for locking and 
securing the movable breech piece or charge chamber. The First part of 
the invention consists in holding aud securing the breech piece in place by 
a self-acting latch bolt, centred in such manner that the bolt takes into an 
aperture provided for its reception, so soon as the breech piece is pressed 
down by the hand. On the discharge of the arm, the hammer, in falling and 
striking the nipple, comes so near to one end of the lever to which the latch 
bolt is attached as to prevent the bolt leaving the aperture into which it 
entered when the breech was closed. The breech is unlocked by pressing a 
button on the lever in the contrary direction to that in which it was struck 
by the hammer, and the breech is raised by the hand. The Second part of 
the invention consists in making the fire communication central to the 
charge chamber, The Third part of the invention consists in forming the 
hinge and breech in one piece, aud in making the hole for the hinge pin 
oval. The Fourth part of the invention consists in forming an aperture on 
the under surface of the breech, closed by a screw, for the introduction of 
lubricating material into the valve chamber.—Not proceeded with. 

1171. J. B. Woop, Broughton, near Manchester, ‘* Defending of ships or vessels 
and forts when armour plating is employed.”—Dated 9th May, 1863. 

The object of this invention is to apply in combination with, and as a 
backing to, armour platipg thick sheets, blocks, or masses of the hides of 
buffalocs or other animals, which are first disintegrated or ground into a 
plastic consition, and then formed into sheets, blocks, or masses suitable for 
being interposed asa backing between the armour plating and the body of 
a ship, vessel, or fort.—Not proceeded with. 

1181. C. L. V. Tenac, Tredegar, Monmouthshire, ‘‘ Armour plates of 
hammered or rolled wrought iron, the whole of the rivets being protected 
aguinst the direct blows from the cannon shots.”—Dated 11th May, 1863. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1187. B. Linty, Birmingham ** Construction of ‘ snap caps’ or ‘nipple pro- 
tectors’ for jire-arms.”—Dated 11th May, 1863. p 

This invention consists in constructing the outer casing of the snap cap 
with atop or bottom, or with top and bottom sockets or chambers of suit- 
able depths, so that the leather or other pad in which the gun lock hammet 
fails can be secureiy fastened in the one, and a metal washer fitting the 
square of the gun nipple loosely secured in the other, while facility is also 
afforded for the introduction of a soft metal washer in conjunction with the 
pad in the top chamber, so as to interpose between the pad and the mouth 
of the gun nipple when the suap cap is in use, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1125. W. C. Wikis, Long Acre, London, ‘* Lamps."—Dated 5th May, 1863. 
This invention is carried out as follows:—To a lamp constructed with a 
reservoir in its stem or base to contain the matter to be burned, and 
means for forcing up such mattter for consumption. the patentee applies 
between such reservoir and the burner a separate small vessel as an inter- 
mediate reservoir or receiver tor the supply to the wick, and he applies 
leather or other suitable non-conducting matter between the upper parts of 
this intermediate reservoir or receiver and the burner tubes. This inter- 
mediate reservoir or receiver has an overilow for surplus fluid to flow back 
into the reservoir below. In some cases he applies several of such tubes 
concentrically supplied by intermediate reservoirs or receivers, and in order 
to prevent the conducting of heat to the fluid to be consumed, the wick tubes 
may be each separated, the upper from the lower parts thereof, except by 
slight connections, or by the application cf non-conducting material between 
the parts. He also applies an internal hoilow cone, and an external tubular 
deflector, the upper or deflecting edge thereof being turned inwards, and at 
or near the level of the wick tubes. This external deflector he prefers to be.of 
glass, so as to intercept the rays of light as little as possible ; over these he 
applies an external chimney. He also applies within the main reservoir for 
the fluid to be burned a pump or working diaphragm, with the crank shaft 
and wheel work or other mechanism for forcing up such fluid to the inter- 
mediate reservoir and wick or wicks, by which the use of packing is avoided 
and simplicity of working is obtained. 
1121. S. D. MACKELLEN, Manchester, ‘* Watches, de.”—Dated 6th May, 1863. 

This invention relates to that part of watches and time keepers known as 
the escapement, and is designed to dispense with the os escapement wheel 
as employed in the ordinary ‘* duplex escapements.” The invention con- 
sists in the use of a horizontal plate or fly, furnished with one, two, or more 
pointed arms or long teeth, such fly being mounted upon a central vertical 
shaft carrying a pinion which gears with a toothed wheel, and is driven by 
the ordinary train of wheels in connection with the finger. These pointe: 
arms or teeth as they revoive take successively into the slot in the balance 
wheel shaft (which is used in the duplex escapement), and passing out of se 
slot form the escapement. Upon the fly are secured two or more vertical 
ruby pins, termed ‘impulse pins,” so-.arranged that as the —— 
takes place they strike a projecting finger on the balance wheel shaft, ani 
give motion and impetus to the balance wheel, and thus a simple description 
of escapement is constituted. By this means the complicated duplex escape 
wheel is altogether dispensed with, and the usual ruby Toller is rendered 
unnecessary, as by using the toothed fly the force is diminished so much that 
the friction on the shaft is very slight. This also permits a wider notch to 
be cut in the shaft. 

1140. P. Bourne, Whitchaven, ‘* Miners’ lamps.”—Dated 7th May, 1863. 

This invention relates to the lamp known as the “* Davy safety lamp, and 
consists in means for extinguishing the light of the lamp in the act of — 
ing the lamp, and before the wire gauze covering can be removed a 
lamp. For this purpose the inventor attaches to the lamp near the = 
holder an apparatus consisting of one or more levers mounted ona ie r e 
fulcrum bearing or bearings, and which apparatus is capable o ; os 
depressed on the wick by the act of removing the wire gauze covering. 4 
apparatus is by the action of a suitable spring or springs, or by the _—— an 
of the short end of the lever or levers aforesaid, or by both of such means, 
kept out of the way of the ignited wick so long as the gauze gaye 
remains on the lamp, or when the gauze covering is being placed on <d 
lamp ; but as soon as any attempt is made to remove the gauze a 
or more small projecting piece or pieces attached to the ager pe . a 
gauze covering is forced under the short arm of the lever (or of cach = - 
levers if more than one), which short arm is thereby, and by the unscrewing 
of the gauze covering, elevated, and tlius the other end of such lev = a 
levers) is depressed on the wick, and so the wick is pressed down, anc 
light becomes extinguished.—Not proceeded with. ; 
1154. J. H. Bamey, New York, U.S., * Mechanical movement for ee | 

an impelled current of air for lamps."—A communicatiwn.—D ited 8 
May, 1863. ; 

This invention cannot be described without r és 
1195. R. A. Brooman, Fleet-street, London, “ Spring mattresses. —A com- 
munication.—Dated 12th May, 18€3. 

The chief object of this invention = — : 
can be taken tw pieces when required and packe 
removal or otherwies The frome of the mattress may a 4 
wood or iron. The construction, when the frame is of wood, Is 
fol ows :—Two boards or plauks forming the sides of the gyre A 
brackets for receiving two other boards or planks for the wm ends are 
bars strengthen the sides and carry spiral or other springs. - ae aoe 
connected to the sides by bolts and nuts, which bolts pass bes oo 
brackets. Transverse planks are fixed on the ends, pegs are - Be B con 
pisnks, to which laths or flat chains passing from end to end of shee Cah 
ure hooked ; these chains pass over and are sustained by the anh 
are supported by the first-mentioned transverse bars, and are 5 ee es 
by other transverse laths, To take to pieces a mattress con on 
before described, it js only necessary to unhook the Jaths and to unsere 
bolts and nuts, 











eference to the drawings. 


ruct spring mattre-ses which 
d into a small space for 








Dec. 18, 1863. 


1196. R. A. BRoomAn, Fleet-street, London, “‘ Spring mattresses, sosus, chairs, 
seats, &c."—A communication.—Dated 12th May, 1863. 

This invention relates to those mattresses, sofas, chairs, seats, and similar 
articles in which springs are employed, and has mainly for its object the 
fastening of the springs without the aid of strings, of sewing, or of nails as 
hitherto. At each corner of a frame of laths or plates the inventor fixes a 
vertical tube, and at each corner of a similar frame he fixes a vertical rod. 
He places one frame upon or over the other so that each of the vertical rods 
may enter one of the vertical tubes, and he retains the rods in the tubes by 
nuts, or by grooves formed on the tubes. He places helical or other springs 
between the two frames, and fixes them by means of claws formed on the 
laths or plates by a suitable tool or otherwise. Upon a person lying or sit- 
ting on the mattress or other article, the springs will be compressed, aud 
the upper frame will descend to an extent proportionate to the weight it 

rs; and when the person rises the springs and upper frame will resume 
their original position, Or he forms matttresses, seats, and other articles 
of two boxes or cases without bottoms, ove of which is free to slide in the 
other and retained therein by flanges ; one of the boxes also carries flanges 
for supporting two frames of laths or plates between which the springs are 
held. The extent to which the upper box is permitted to descend, upon a 
weight being put upon it, may be regulated by forming grooves in one box, 
and corresponding projections upon the other box. He prefers to form the 
tubes employed as before described, in two parts, by cutting and stamping, 
and to connect the two parts by screws, rings, or otherwise, 














Cuiass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, | 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, | 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. | 


1167. W. Boaer, Manchester, ‘‘ Dryer sabric for paper making.” —Dated 9th | 
May, 1863. 

This invention consists in the use of a peculiar cloth, which is composed | 
of many webs and threads all bound together in the weaving, and forming 
one cloth, either twilled, plain, or chain. By preference he employs cotton, 
but linen, wool, or any textile or fivrous material could be used either 
wholly or in combination with cotton. 

1173. C. H. G. Witi1aMs, Glasgow, “* Manusacture of colouring matters.”— 
Dated 9th May, 1803. 

In carrying out this invention the patentee prepares a blue colour suit- 
able for dyeing and printing, and he mixes one part by weight of rosaniline, 
or one of its salts, such as the acetate, hydrochlorate, or sulphate, with 
eight parts of oleate of aniline, or with four parts of oleic acid, and four 

of aniline. He then heats the mixture to a temperature between 
$60 deg. and 400 deg. Fah., until the whole is converted into a deep blue 
mass, soluble in spirit of wine. 
the mixture may be removed by first boiling with dilute sulphuric acid, 
and then with coal naphtha or photogen. The impurities are thus removed, 
and the colouring matter remains behind in the form of a coppery or 
bronze-like mass. For the purpose of dyeing, it is merely necessary to 
dissolve this bronze-like matter in spirit of wine, and add it to the bath. 
The word aniline in this specification is intended also to include toluidine, 
and other substances very closely resembling aniline, and which are known 
as the homologues thereof. 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, §c. 


1199. R. A. Brooman, Fleet-street, London, ** Laying submarine telegrap 
cables."—A communication.—Dated 13th May, 1563. 

This invention consists in connecting to the cables, as they leave the 
vessel from which they are paid out, buoys fitted as hereafter explained, 
and which, after » certain time, lose their buoying properties, whereby a 
nearly constant tension is maintained on the cable. In addition to the 
buoys, in some cases heavy weights are attached to cause the cable to 
descend to the bottom of the water in which it is being submerged. The 
buoys are, by preference, in the form of balloons of caoutchouc, vr water- 
proof cloth, and when not extended occupy little space in the vessel. These 
buoys are provided with a tap, in which there are wo ways, one for the 
admission of air, and the other closed by wire gauze for the escape of air ; 
the wire gauze is covered by gum or other material which will dissolve after 
exposure to the water; and according to the nature and thickness of this 
covering, so will the air escape more or less quickly after the balloons have 
been submerged. The balloons are attached to a cord, the lower end of 
which carries a weight, and as the cable is leaving the vessel the balloons 
are attached by throwing or twisting the weighted end of the cord round it. 
Instead of balloons, or together with balloons, buoys in the form of 

tes may be c ted to the cables in a similar manner to the 
balloons. * 


1200. H. WitpE, Manchester, ‘‘ Electro-magnetic telegraphs.”—Dated 13th 
May, 1863. 

This invention consists of improvements in the indicating instrument 
described in the specification of letters patent granted to the present 
patentee, 8th April, 1861 (No. 858). In the indicator therein described a 
revolving index is made to point successively to letters engraved upon a 
stationary dial. In the present improvement the dial instead of being 
stationary is made to revolve, and before ita magnifying glass or microscope 
of suitable size is so placed as to cause only the required letter on the 
revolving dial to be visible to the person receiving a message when the dial 
stops. 








Crass 10.—MISCELLANEOUS., 
Including all Patents not found under the preceding heads. 


994. W. E. Newron, Chancery-lane, London, “ Wrenches.”""—A communica 
tion.—Dated 21st April, 1>63. 

This invention relates to the construction of improved self-acting wrenches 
for securing and unscrewing nuts of any shape or dimensions, whether 
circular, square, hexagonal, or of other form, and for screwing and unscrew- 
ing gas pipes, and other articles requiring such an operation. The improved 
wrench may be formed with two jaws, or with a double pair cf jaws, which, 
if desired, may differ in size and strength. 
while the other, which is movable, slides in a forked part of the fixed jaw, 
The pressure against the movable jaw is exerted by means of a lever or 
arm, which turns on a pin fixed in the statiouary jaw, and is connected to 
the movable jaw by a link. By pulling forward tbe lever, the nut will be 
firmly gripped between the jaws. The pressure excrted will correspond 
with the amount of force applied for turning the main lever, and will 
increase if nuts of smaller size are gripped. 

997. W. Ryan and W. DantkL, Dublin, “ Transmitting, equalising, and 
registering human pouer.”—Dated 21st April, 1863. 

The power which this appaiatus transmits may be used for driving pumps, 
grinding grain, and various other purposes for which motive power is 
required. The opparatus is especially suitable for use in prisons, and is so 
arranged that, if any one labourer of a number (set to work it) should cease 
working, he will not necessarily interrupt the others, nor even hinder them,; 
except in so far as his cessation of work may reduce the amount of com- 
bined power, and such cessation of work will be at once signaiised to his 
companions and to the person superintending. The framew rk of the 
apparatus forms a number of compartments or divisions, one fur each mon ; 
they are so contrived that each labourer is separated from the others. In 
each division or compartment is a crank, one for each man to work ; 
motive power is communicated by these cranks to a main shaft, which 
extends the whole Jength of the apparatus, and is common to and in con- 
nection with ali the cranks. This shaft transmits the motive power which 
it receives to a pump mill, or other engine, or other engine wachine or 
pr gery to be ariveu. The cranks communicate their power to the main 
shaft as fcllows :—Through each partition or division that forms the com- 
partments js fitied ashort shaft projecting at one end into one compartment, 
and at the other end into the adjoining compartment, so that two such 
short shafts project into cach compartment, one at one side thereof, and oue 
at the opposite side. Each short shaft has at one end a ratchet, and each 
crank has at the end cf one of its arms a pall for driving such ratchet. The 
Opposite eud cr arm of the crank works loosely on the end of the other short 
shaft, that is to say, each crank has on onearm a pall for engaging a ratchet 
and short shaft ut one side, and its other works loose on a short shaft at the 
other side. On each short shaft is a toothed wheel in gear with a toothed 
wieel on the main shaft. I. follows that when the labourers work the 
cranks, the palls will drive the ratchets, and these will actuate the toothed 
gearing, and thus communicate motion to the main shaft; but if one of the 
labourers should cease working «hile others are at work, the ratchet of his 
crank will travel over his idie pa!!, aud produce a noise which will signalise 
the cessation of work in bis compartment. The main shaft also actuates a 
registering apparatus placed at one cnd of such shaft; it is so fitted that the 
labourer canuot get at it 10 tamper with it. It gives notice when a certain 
quantity of work has been perfurmed, so that when lavourers are employed 
in relays, each relay may accomplish an equal quantity of work. This 
registering apparatus consisis of a case in which are two endless screws, in 
gear with pivious or wheels so arranged that at certain intervals of time, 
that is to say, when acertain number of revolutions of the main shaft have 
been performed, they cause a bar, arm, or Jever to strike a bell ; or they may 
work an index pointer, or both work a pointer and strike a bell. 

1002. H. B. Bartow, Manchester, “ Shocs, boots, dc." A comimunication,— 
Dated 22nd April, 1868. 
This invention consists in the application of a plate or plates of a peculiar 


Any oleic acid and aniline remaining in | 


One of the jaws is fixed firmlye | 


THE ENGINEER. 


shoes, boots, and other coverings for the feet, to render them more durable. | drills to tl 


The plates form a sheath or fender both for the protection of the upper | 
and under leather at the toe of the boot, shoe, or other covering for the feet. | 
The said sheath or fender is formed of compounded metals, and may be com- 
posed of a mixture of lead, tin, and bismuth, or any of the known metals or 
preparations, such as india-rubber, gutta-percha, or other substances which | 
are sufficiently sequacious to be wrought or moulded into the desired form, | 
The said sheath has a double form, being a union of the covering for the 
upper and under leather in one entire piece of metal or other substance of | 
which it may be constructed. The form is such that it covers over the upper | 
leath at the toe, and extends downward over the outer sole, and passes over 
on the outer side of the said sole @uflicient to receive the nails to fasten it | 
on, and has also a central! flange which passes between the outer and inner | 
scle extending back towards the heel.—-Not procecded with. | 
1010. W. E. Newton, Chancery-lane, London, “* Repairing worn out flles and | 
rendering them again Jit for use.”— A communication.—Dated 23rd April, | 
1863. | 
This invention consists, First, in cleansing the file and removing from the | 
surface in any convenient manner all organic, mineral, or other matters that | 
may adhere thereto, and then pivcing the file in a bath of diluted suiphuric, | 
nitric, or other corrosive acid, and allowing it to remain therein until the 
acid has bitten down into the metal and sharpened the teeth. When the 
teeth have been reformed and brought to a point, the file must be taken out 
of the acid bath, washed in clean water, and then well brushed with pul- 
verised charcoal or ashes, after which the file may be greased over in order 
to protect it from rust. 
1014. J. Cavanaau, Parron-street, Liverpool, “ Cricket bats."—Dated 24th 
April, 1863. 

This invention consists in manufacturing a loose handle for cricket bats, 
and the joining of the same to the blade in conjunction with a spring. The 
loose haudle is secured to the upper part or mouth of the blade of the bat by 
a hinge or knee joint; attached is a spiral or flat spring, made of steel, india- 
rubber, or any other suitable elastic substance, fixed with metal plates and 
sockets to the blade and handle. The spring may be applied or attached to 
such portion of the blade or handle as may be found most desirable ; its em- 

| ployment prevents the concussion of the ball stinging or jarring the hand. 
1015. J. B. Dates, Little Argyle-street West, London, “‘ Preparation of 
stone, plaster, compo, iron, wood, and such like substances, 80 us to pre- 
| serve them srom decay.”—Dated 24th April, 1863. 
| According to this invention, the patentee first prepares a solution by 
| mixing together animal gall liquor, calcis, and liquor from boiling potatoes ; 
these he prefers to mix in the following proportions, namely :—Une pint of 
gall to one gailon of each of the other liquors. This solution he names 
solution No. 1. He next proposes a svlution of sulphur and camphor, 
| obtained by the use of a combination of mineral and linseed oils, or other 
| suitable so:vent compatible with the nature of the material under treatment, 
| as, for instance, when stone or such like surfaces are to be treated with this 
composition, he prefers to use three parts by weight of linseed oil, to one 
part ty weight of purified mineral oil. When rough surfaces of iron, wood, 
stucco, and such jike surfaces, are under treatmest, he prefers to use crude 
mineral oil together with a little of the lighter oil in o:der to reduce its cun- 
sistency. In some cases cheap fat oils may be used when they can be 
obtained, but in this case as with the mineral oils, and sometimes with the 
linseed cils, to facilitate their drying{quickly, it is necessary to use dryers, as 
is well known to painters The quantity of sulphur is made to vary accord- 
ing to the purposes to which the compositions are to be applied. For 
turating the surfaces of stone, the patentee prefes them to have in solution 
| about one-sixteenth of their weight of sulphur; this is obtained by heating 
the oils with the flowers of sulphur to the temperature of 273 deg. Fah. 
When rough surfaces of iron, wood, stucco, and such like surfaces, are under 
treatment, he prefers the compositions to contain a larger percentage of 
sulphur than for the surfaces of stone. Ia these combiuations the use of 
camphor varies considerably, depending upon the nature of the material to 
be treated, and the purposes to which it is to be applied. As, for instance, 
with wood and iron when exposed to damp or to dry rot, he pref-rs these 
combinations to contain one-seventieth of their weight of camphor, and 
when not exposed to such actions, a smaller quantity may be employed. In 
certain cases he has found a smaii quantity of creosote to be advantageous 
where the camphor is ustd. The above solutions or compositions he names 
No. 2. The mode cf treatment is as follows:—The surfaces of the stone, 
plaster, compo, wood, iron, and such like substances, having been cleansed, 
when necessary, by a solution of an alkali, and the alkali neutralised by a 
very weak acid and thoroughly washed with water, he applies each of these 
solutions by the aid of a brush in the same manner as painting, or by some 
such similar manner to their surfaces ; but in the case of timber for ships, or 
other uses, statuary, and other portable articles, where it may be desirable 
to thoroughly saturate them in these solutions as required, No. 1 and No. 2 
may be injected by means of an exhausted receiver. 
1016. W. N. Winson, High Holborn, and J. C. Grey, Cheapside, London, 
“ Machinery for sewing and stitching.”— Dated 24th April, 1863, 

This invention relates (o the combining of certain new and useful contri- 
vances in what is technically termed the feed motion to those machines which 
are now in use, and which are adapted to what is called the four feed motion 
machine. Instead of confining the four feed motion to its up, forward, 
down, and backward motion only to direct the cloth in a line at right angles 
with the body ofthe machine, aud which feeds one way, the patentee uses 
what is called a reverse movement attached to the said feed motion, which 
throws the feeding lever from the cams which actuate it for one direction, 
and brings it into contact with other cams, and actuate it for feeding in 
another direction, 80 that the up, forward, down, and backward motion of the 
feed is moved at right angles one from the other, thereby sewing lines of 
stitches at right angles to each other without turning round the clouh. 


| 1017. J. LAMBERT, Sheffield, “ Ball cocks.”—Dated 24th April, 1863. 
; This invention consists in constructing ball cocks as hereafter explained. 
The inventor makes the inlet and outlet passuges lead into and out of a 
cylindrical chamber, the bottom of which forms the seat for a circular disc, 
| under which a leather or other like suitable washer is placed. The dise is 
formed or fixed on the lower end of a spindle, which works through an aper- 
| ture made in the cover of the chamber; a spring, by preference, in the form 
| of adise, of vulcanised india-rubber, is also fitted to the spindle inside the 

chamber, which balauces the valve and prevents any liquid escaping through 
| the top or upper part of the chamber. The rising of the ball or float on the 

long arm of the float lever—the short arm of which is connected to the valve 
| spindle—depresses the short arm, which forces the spindie down, and 
keeps the valve on its seat, so as toclose all passage through the cock. 

Upon the bail or fluat fallin, it raises the spindle and the valve off its seat, 
and opeus up a way through the cock.—Not proceeded with. 

1024. J. Tnompson, Bilston, “ Machinery for punching metals.”"—Dated 2ith 

| April, 1863. 

This inveution consists of improvements upon or additions to the steam 
ham ner, for the purpose of adapting it to puuching masses of steel, steel 
iron, iron, or ovher metals, to be subsequently manufactured into ordnance 

| barrels for tire-arms, and various other descriptions of tubes, and for other like 
uses. The patentee fits in the head of a steam hammer asuitable punch, and in 
the anvil a suitable disc, having an aperture through the bottom to allow the 
plug struck out by the panch to pass through. A guide apparatus, con- 
sisting of slides upon the anvil, keeps the blank in position while it is struck 
by the punch. This guide apparatus is governed by four wheels, so that an 
attendaut may reiease the 'biank after it is punched by means of a lever 
below the anvil block, and throw it out ofthe die. The blank, thus prepared, 
is ready for rolling, drawing, or swaging into atube, which will have no 
joint. 

1025. W. A. Suaw, New York, U.S, “Lining lead pipe with tin or its 

alloys.” —Dated 24th April, 1803. 

This iuvention consis's m the maunfacture of lead pipe with a living of 
tin, by forcing aa ingot ot tin and an ingot of lead, while over acore, out of a 
cylinder through adie by hydraulic pressure. 

1026. J. Hixxs and J. Newsan, Birmingham, ** Buttons."—Datel 2ith 

April, 1863. 

One portion of this invention consists in making buttons, commonly c alied 
four-holed buttons, or brace buttons, and other butions, in the following 
manner :—The inventors cut the blanks, from which they make the said 
buttons, from tin plate which has been p.anished by rolls, or by the process 
calied wheeling, aud afterwards polishea and burnished, aud trey make up 
the buttons from the said blanks iu the usual way.—Not proceeded with, 
1027. J. H. Jouxsos, Lincola’s-ian-fiells, London, “* A jiltering apparatus 


for treating by pressure oils, syrups, &c.”"~A conmunication,— Duted 
2ith April, 1863. 
This invention ¢ n-ists in the employment of a peculiar arrangement of 


apparatus for filtering liquids, whereby such operation may be effecte i 
under pressure. The liquid to be filtered is containe 1 in a vesse: or tank, 
to which a suction and force pump is connected, which pump is also in 
communication (by means of a pipe) witu a strong filterins vessel. Tie 
filtering vessel is provided with a man hole at the top, and a grating at the 
bottom, upon which grating is placed the filtering mevium, consisting of 
felt or other suitable material. Immediately beneath the grating, and 
securet to the filtering vessel, or otherwise, there is fitted a hemispherical 
or other receiver, in which the filtered liquid is collected and drawn off by 
acentral pipe and stop cock. The liquid to be filtered 1s pumped into the 
filtering vessel, and the pumping is continued after such vessel is full, in 
order that the liquid therein may be in a state of compression, which state 
facilitates and expedites the process of filtering by forcing the liquid 
through the filvering medium, In some cases this apparatus may be 
employed as a p:ess, as for example, by introdycing olives into the lite:ing 
vessel, and injecting and forcing therein, under considerable pressure, hat 
water, the oil will be expressed, aud thus tho double effect of the press aud 
the filter or purifier is obtained 

1029. L De Breanski, Greenwich, “ Fixing dyills, de."—Dated 25th April, 





form made of malleable cast iron, or other metal or material, to the toes of 


863. 
The chief object of this invention is to provide a means for applying 
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2¢ drilling holes in metal plates or beams when fixed in a position 
more or less vertical or perpendicular, for example,—in framing and plates 
of iron ships, boilers, bridges, and other structures. In effecting this 
object the patentee provides the drill with a ratchet lever, crank, or winch 
handle, and mounts it in an adjustable holder, using as a purchase or 
support of the drill holder, at any desired part of the plate or other surface 
to be drilled, a modification of what are known as ** pneumatic bells,” con- 
sisting of a metallic bell or cup, closed by a disc or plate of vulcanised india- 
rubber, or other suitable elastic material, which acts as an exhausting 
piston, and forms a partial vacuum between the bell and the surface to 
which it is applied, so that the requisite amount of adhesion is obtained by 
atmospheric pressure to resist the pre:sure of the drill and support the 





| parts in position that carry the drill. 


—_* em Shepield, ““ Type for letter-press printing.”"—Dated 25th 

Apra, 1°63. 

At present the usual mode of manufacturing typo is by casting one 
letter or type at once. This invention consists in ecxsting’ a namber of 
types, say, from 10 to 100, at once, and then cutting, breaking, or sawing 
them into separate letters or types, 

1032, T. A. Wrston and C. Vivian, Birmingham, *‘ Pulleys, capstans, £e." 
— Dated 25th April, 1863. 

This invention comprises certain means for holding the rope, chain, or 
band firmly on the pulley, capstan, or other machine during the time the 
said rope, chain, or band is passing over the pulley, or other machine, and 
communicating motion thereto, or receiving motion therefrom,.—Not pro- 
ceeded with. 

1037. F. Wauton, Chiswick, “ Manufacture of fabrics for covering floors, 
de.” —Dated 25th Apru, 1863. 

For the purposes of this invention, canvas, or other suitably strong 
fabric, is coated over on its upper surface with a composition consisting of 
oxidised oil (prepared, by preference, in the manner described in the speci- 
fication of a patent grauted to the present inventor the 27th January, 1860 
(No. 209), cork dust, and gum or resin, preferring gum Kaurie, or New 
Zealand gum, such surface being afterwards priuted, painted, embossed, or 
otherwise ornamented. The back or under surfaces of such fabrics are 
coated with a coating of such oxidised oils, or oxidised oils and gum, or 
resin, and, by preference, without any admixture of cork.—Not proceeded 
with, 

1040. A. Learas, Davies-street, Berkeley-square, London, “ Apparatus fo 
making ices.” —Dated 2th April, 1863. 

According to this invention, one or more freezing apparatuses are actuated 
by means of driving bands or gearing from one driving shaft common to 
all, provided with suitable clutches, whereby the working of any one or 
more of the apparatuses may be arrested without interfering with the 
working of the rest. Each freezing apparatus consists of an outer fixed 
tub or vessel, in which rotates a metal cylinder, supported upon a footstep 
bearing in the bottom of the outer vessel. A vertical spindle passes up the 
centre of the metal cylinder, and is supported at the upper end by a 
suitable bracket piece, fitted into a socket in the edge of the tube. The 
cylinder is closed at the bottom and open at the top, its mouth being level 
with the top of the outer tube or vessel. Round the mouth of the cylinder 
there is soldered a metal collar, round which the strap or driving band 
passes, slots or openings being made in the side of the outer vessel for the 
strap or band to work through. The freezing mixture is introduced into 
the outer vessel or tub, and the cream or other ingredients to be manufac- 
tured into ices are contained in the metal, or inner rotary vessel, an 
annalar lid or cover being placed over the tube, so as to cover the mouth 
of the same, and leave the mouth of the cylinder open. 

1045. S. Osuorne, Bayswater, “* Machinery for unwinding crinoline steel.” — 
Dated 27th April, 1863. 

This invention consists in placing a piece of wood, or any other suitable 
material, above and paratlel with the roller, the ends of which parallel 
piece are to slide in grooves in the uprights which support the roiler, and 
to be acted on by a spring or springs, so placed as to press the parallel 
piece towards the roller. The invention also further consists in a piece of 
brass, or any other suitable material, passing duwn each side of the roller, 
and through the parallel piece above the roller, and made movable by a 
screw to suit any steel which may be put on the roller; the steel on the 
roller is kept on the one side by the upright, on the other by the brass, and 
above by the parallel piece, and thus prevented from springing about in 
any way, and by means of a handle placed to the roller the crinoline steel 
can be rolled off or on at pleasure.— Not proceeded with, 

1046. G. Srua, T. J. Brieos, and D. Sriut, Hackney Wick, * Manufacture 
of mill straps and driving bands.”—Dated 27th April, 1863. 

This invention cousists in imbueing wool, wooliy substances, cotton, 
linen, jute, flax, or any fibrous substance (either in the form of prepared 
fabric, or in the form of warps, wefts, or any other form whatsoever) with 
glue, gelatine, or any gelatinous substance, either animal or vegetable, and 
frum whatsoever source derived, These matters are to be combined with 
the above-named materials, either in the weft, warp, or webs, or in the 
actual process of fabrication, The precipitating of the gelatine into the 
body of the said raw materials or substances is effected by any astringent 
substance, such as sulphate of alumina, catechu, bark, gallic acid, or gallate 
of iron, and the impreguation of the same by any metallic base or bases. 
The inventors also imbue the aforesaid fibrous substances with india-rubber, 
or any compound thereof.—Not proceeded with. 

1047. H. E. Carcnou and E, F. RaysBanp, Paris, ‘* Hats and bonnets.”~ 

Dated 27th April, 1863. 

This invention consists in substituting the outer covering or surface of 
the backs of the stems of feathers for the straw and other materials at 
present employed iu the manufacture of bonnets, hats, crinolines, and other 
similar articles, where lightness, elasticity, and durability are required. The 
mode of preparation is extremely simple. The back of the feather being 
the most suitable part, it is carefully stripped off, and cut the length 
and thickness required ; thus prepared, it 1s plaited, and made up in the 
same way as straw, to which, from its elasticity, it is infinitely superior. 
1048. J. J. Ronerts, Paris, “ Spoons and forks.” — Dated 27th April, 1863. 

This invention consists in covering with an extra coating of silver those 
parts of forks and spoons most exposed to wear. 

1049. W. E. Gavan, Wellington-street, Strand, ** Tuyeres or blast pipes."— 
A communication. —Duted 27th April, 1863. 

The tuyere or blast pipe, made according to this invention, is provided with 
a regulator for the escape of the wind, aud a balance compass for opening 
the outlet pipes without disturbing the symmetry of the fire. This com- 
pass, or double lever, nay be applied vertically onthe side of the furnace, or 
horizontally on its face. The moderator, or regulator, with which it is pro- 
vided consists of a movable washer, which, on the handle of the moderator 
being pulled, partially or entirely closes the pipe at will. A revolving door 
tor delivery of coal, and a lubricating or grease pipe, also forms part of this 
apparatus. In the thickness of the tuyere cap (which is then of semi-spheri- 
cal shape) may be made an excavation, into which water will be brought 
by a pipe connected with the lower ring of the tuyere. —Not proceeded with. 
1053. F. Bennett, Holywell, Flint, ** Condensing lead and other metallic 

Jumes and vapours from furnaces.”"—Dated 27th April, 1863. 

This invention tas for its object the condensation of the metallic fumes of 
lead, copper, and vller ores and minerals, also noxious sinoke and gases, salts, 
acids, and other vapours volatilised from smelting and other furnaces. The 
patentee places a wheel, by preference construcved on the principle of the 
Archimedian screw, or any other formof wheel, with vanes or floats in the 
main flue, or iu a separate chamber arranged for the purpose, through 
which all the waste or volatilised metallic fumes, smoke, gases, salts, acids, 
and vapours to be condensed are passed ; and he causes a constant supply 
of water to be n.aintained avsuch a level in the chamber or flue Uhat the ends or 
wore of the vanes may be immersed. He imparts rapid rotary motion to 
the wheel, when the metallic fumes and other products are drawn and 
thrown to the periphery; the vanes at the same time throw a constaut 
spray or quautity of water, which, mingling with the fumes and other pro- 
ducts, condenses them, Should perfect condensation uot be effected by oue 
wheel, a second wheel or more may b: employed inthe same flue or chamber, 
or in sunilar flues or chambers, and the process repeated over and over 
again until entire conde.-ation is »ccured, 

1055. W. H. James, Old ent rvad, London, ** Indicating the locality of fire.’ 
—Dated 27th April, 1508. 

This invention consists in the combined employment of a spy-glass or 
telescope from a fixed tower, aud of a map of the city, town or, locality 
within the range of a telescope from the point of observation, and in causing 
a tracer to travel with the motions of the telescope, and indicate ona 
map the spot at which the object observed is situated. The inventor takes his 
obs. rvation from a high tower, aud places the observing glass in a frame 
free to move horizontally and vertically ; he connects this frame by rods 
with a tracer, which pa:takes of similar motions to those of the frame ; and 
according to the angle and the position of the glass, so the tracer indicates 
the spot on the map of the object observed, — Not proceeded with, 

1059. S. InaLepEw, Stockton-on-Tees, ** Improvements in the method y 
obtaining tron from ts ore, and in the subsequent treatment thereof Jor 
converting the product into @ metallic state.”’— Dated usth Apri, 1863. 

This invention consists, First, in reducing the ore, by grinding or 
puiverising in an ordinary grinding apparatus, or one suitably arranged for 
tue purpose; it is then to be placed ina perforated rotating chauber or 
receptacle, tarough which water passes, wherein the heavier particles of 
granulated metal are precipitated by gravity to the bottom, the Jighter 
earthy, and other mat‘ers, being carried off by the water, This residiuum 
of wasted granulated iron ore (which still retains a swall quantity of silica 
and silicate of pota-sium) is then conveyed to an open flat vessel or drying 
fraine, where the moisture is evaporated therefrom, and it is afterwards 
passed into an ordinary air or reverberatory furnace, by which it is reduced 
to cast metal.—Not proceeded with, 

1060. J. and W. Hannis, Great Grimsby, “ Machine for breaking loaf sugar," 

—Dated 28th April, 1863, 











This machine consists of two metal frames about four feet high, and 
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Dec. 18, 1863. 








about two feet wide, and two circular saws, one twenty four inches in dia- 
meter, and the other thirteen inches in diameter, fixed one inside and the 
other vutside these frames, and working on a spindle, and two pair of metal 
rollers with steel knives fixed underneath the spindle. The advantages 
of its use are, among others, a great increase of amount of sugar cut by the 
same power. The sugar retains its clean white appearance, use it is 
not handled, as when hand cut, and the crystal hue fracture of the cubical 
Jumps is preserved in brilliancy because the sugar is broken or chopped, and 
not sawed, 
1063. A. Kinper, Cannon-street, London, “* Imp ts in the uf e 
of sheet metal, and in ingots or plates of metal.” — Dated 2xth April, 1863. 
This invention relates, partly, to a peculiar combination and arrangement 
of rolls and apparatus connected therewith, to be employed in rolling sheet 
lead or other soft metal, whereby the adhesion of the sheet metal to the 
rolling surfaces is prevented, and a better and more even sheet is obtained. 
According to this part of the in ion the p prop to place in 
front of the laminating rolls, and in close proximity thereto, a small guiding 
roller for the purpose of guiding the sheet accurately as it enters the 
laminating rolls, He also places a series of guide bars, or plates, in front of 
the rolls, so that the necessary strain upon the sheet may be obtained by 
the tortuous passage of the shred through them. One or more “ doctors” 
(either fixed or rotary) are situate on the delivery side of the laminating 
rolls, with a view to the preventing the sheet from adhering to the rolling 
surfaces. A pair of scrapers mounted on rocking shafts, and brought toa 
knife edge, may be employed, the scrapers being held against the two 
rolling surfaces by the action of a spring connected to the levers which 
the scrapers, These scrapers are situate on the delivery side of the rolls, 
close to the part where the shred passes out. After passing these “‘ doctors” 
the shed passes over a guide roller, and thence between a pair of delivering 
rolls, which may in some cases be made to act as drawing rollers by 
driving them a little faster than the laminating rolls; or a pair of 
finishing rolls may be introduced either before or after the drawing rolls. 
The sheet, as it leaves the delivery rolls or finishing rolls, may either be cut 
into lengths by any convenient cutting apparatus, or wound on a beamor re- 
ceiving roller. The guide roliers may be fluted diagonally,or screwed right and 
left from the centre; or they may have their axes dis at an angle 
horizontally with a view to the more effectually stretching of the sheet 
laterally. Flat bars, fluted diagonally, may be employed in some cases. In 
order to keep the laminating rolls clean he proposes to employ two cleaning 
rolls covered with cloth, and revolving in contact with the laminating rolls, 
but in an opposite direction, so as to rub the surface effectually. Another 
part of the invention relates to the preparation of ingots or plates of lead 
and tin combined, which ingots or plates are to be su uently laminated 
to form thin sheets of lead coated or covered with tin. In preparing the 
ingot or plate, the lead is first cast in a metal mould having raised sides or 
fillets, which project above the surface of the lead, more or less, according 
to the thickness of tin to be applied. Upon theseffillets is placed a receiver for 
the melted tin, in the bottom of which a slit is made extending from side to 
side of the mould, and so soon as the tin is poured into this receiver, it 
escapes through the slit on to the surface of the lead in the mould, and the 
receiver being drawn along the fillets it not only deposits the tin equally over 
the lead, but the bottom of the receiver acts also as a sleeker in smoothing 
the surface of the tin, and rendering it level and even with the upper edges 
of the fillets, 
1067. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘* Apparatus for preserv- 
- property in case of shipwreck.”— A communwation—Dated 28th April, 


—_ 











In carrying out this invention it is proposed to construct the bag intended 
for the reception of Jetters or parcels of india-rubber, gutta-percha, or other 
flexible waterproof and air-tight material suited for the pu’ e, and to 
rivet to each side of the mouth of this bag a metal jam, the series or row of 
rivets extending not quite the entire width of the bag or length of the bar, 
so that the mouth may be readily opened for the introduction and removal 
of its contents. The jaws are rebated on the inner sides to accommodate 
the extra thickness of the material composing the bag at that part, and the 
inner heads of the rivets are covered by a strip of waterproof materials to 
form a tight joint when the bag is closed. According to one mode of secur - 
ing these jaws in a closed position, it is proposed to employ two or more 
swivel screw bolts passing through both jaws, one of which swivels is pro- 
vided with a locking arcangement for securing the*bolt. 

1058. G S. Macponan, Mead’s-street, Soh», London, ** Card cases.”~ Dated 
28th April, 1863. 

This invention consists in a method of constructing card cases, whereby 
the card ean be withdrawn without opening the case.—Not proceeded with, 
1071. G. Davies, Serle-street, Lincoln’s-inn-flelds, London, ‘** Machine Jor 

—s and mizing substances."—A communication.— Dated 28th April 
563. 

This invention consists of two or more spiral or twisted rods or bars, con- 
tained in @ vessel of suitable form, one spiral rod being left-handed, and the 
other right-handed, or the rods being otherwise so formed and arranged 
and caused t+ so revolve as to produce separate currents in, and a thorough 
agitation and admixture of, the contents of the vessel, 


1072. G. D. Donistuorrr, Leeds, “ Apparatus wsed when getting coal and 
other minerals.” —Dated 28th April, 1863. 

When using a carriage with picking or other cutting apparatus mounted 
thereon for getting coal and other minerals, it has m usual, in order to 
resist the vibration consequent on the regular successive impacts or actions, 
of the picks or other cutting tools, to make the carriage of considerable 
weight, and the object of these improvements is to obtain the requisite 
stability and capability to resist vibration when a light carriage is em- 
ployed. This it is proposed to accomplish by applying a wheel or wheels to 
the carriage to act against the roof of the working, in addition to the wheels 
which rest on the rails or ways on which the carriage is moved from place 
to place, and such additional wheel or wheels is or are pressed elastically 
against the reof of the mine This is most conveniently done by means of 
a piston in a cylinder containing compressed air, acting directly or by inter- 
posed levers, on the axis of the wheel or wheels in contact with the roof ; or 
other suitable means of obtaining the requisite pressure may ve resorted to. 


1073. H. Y. D Scort, Brompton Barracks, near Chatham, “ Manufacture of 
cementitious substances.”-—Dated 28th April, 1868. 

The patentee claims, First, subjecting the caletned mineral to the action 
of steam, purposely applied, as explained. Secondly, immersing the 
calcined mineral in water, or otherwise wetting it with water, and subse- 
quently driving off the surplus moisture, or that which has not chemically 
combined with it, by means of heat purposely applied, and over and above 
that which is generated by the action of the water on the material, as 
described. 


1074. 8.8. Manuina, Gloucester, “ Scouring, washing, and cleansing woollen 
cloths and other fubrics.” —Dated 28tr April, 1>63. 

This invention cannot be described without reference to the drawings. 
1082. M. BarLann, Mount-street, Grosvenor-sjuare, and E. H. C. MONckTon, 

Cavendish Club, Regent-street, ** Withdrawing milk from cows.” — Partly 
_& Communic tion. — Dated Wth April, 1863. 

This invention consists in coustructing a small tabe or pipe of metal, 
electro-plated or otherwise, ivory, vulcanite, ebonite, or other suitable sub- 
stance, the diameter being about three-sixteenths of an inch, more or less, 
and the length about one and a half to three inches, more or less, one end 
being tapered to a conical or blunt point or head, and being perforated with 
several holes of an oval, round, or other shape, One of these tubes is to be 
inserted in each teat of the animal; and in some cases it may be necessary 
to keep the tube in position in the teat by means of an elastic band en- 
Circling the teat, and pressing it against the surface of the tube. So also 
the tubes may be secured against the danger of penetrating too G2eply into 
the teat by meansof a disc or small head plate, fixed around the tubes near 
their lower ends. The effect of the insertion of these tubes will be that the 
milk will flow through the perforations into the tapered ends of the tubes, 
and, consequently, will pour through them in a regular and continuous 
stream until the milk is exbausted, This invention also consists in the 
employment of suitably constructed receivers for the reception of the milk, 
such receivers being somewhat of the form of the udder of the cow, and 
attached to (he cow by straps or otherwise, 
ae F. Houcrorr, Manchester, *‘ Construction of pyrometers.”—Dated 29th 

April, 1863. 

This invention consists in constructing pyrometers with a column of 
or acted upon by well adjus:ed currents of heated air.— Not proceeded 
with, 

1132. J. M. Sinaer, New York, U S.A., “Sewing machines."—Dated 6th 
May, 1963. 

This invention cannot be described without reference to the drawings. 

1133. G. Davins, Serle-street, Lincoln's-inn, “ Apporatus for forging and 
dressing horse-shoe and other nails."—A communication.’ —Dated 6th 
May, 1563. 

The characteristic feature upon which the present invention is based con- 
sists in the operation of four tools, placed at right angles, which open and 
close two at a time, striking in such a manner as to obtain a forging effect 
analogous to that produced by hand. The tools, in working, allow of nu 
escape at the side, and it is only necessary to have a special folding appa- 
ratus to the machine, so arranged as to supply the necessary amount of iron 
or material to the tools in order to make the required length. ‘The dressing 
machine is intended to finish the rods or shanks of the nails, and at the same 
time to efface the marks of the tools or hammers, which, although they 
are very slight, are nevertheless perceptible, 


1134. T, Bersury, Symond’s-inn, London, ‘Cases or boxes for carrying or 
packing bottles.”"— Dated 6th May, 1863. 
According to one arrangement for performing this invention, the inventor 
takes a case, and near the bottom thereof he fits a frame with as’*many 
apertures in it as the case is required bottles to contain. Into these aper- 


tures the bottles are placed, their lower ends resting on the bottom of the 
case, While the frame through which they pass steadies them, aud prevent 





them coming in contact with one another. A second frame, containing 
apertures equal in number, but smaller than those in the lower part of the 
case, is made to fit the case accurately, and in such-manner that the apertures 
shall over the necks of the bottles. The second frame is held in posi- 
tion by thumb screws, or by a handle fitted to its top side, which, when 
the cover is secured, presses against and so steadies it, while, at the same 
time, it acts as a means for readily removing the frame from the case.— Not 
proceeded with 
1137. A. V. Newron, Chancery-lane, London, “‘ Sewing machines."—A com- 
munication.— Dated 6th May, 1863. 
This inveation cannot be described without_ref to the drawing 
1142. A. STantEy, Walsall, Staffordshire, “ Finishing clasps, &c.”—Dated 
7th May, 1863. 
This invention consists in finishing metallic clasps and such like connec- 
tors by covering them with leather, either on one or both sides, the said 





1103, G. Burt, Birmingh ** Punching, stamping, or forging metals."— 
Dated 2nd May, 1863. 

This invention consists in the construction of a machine which shall 
operate as a direct acting hammer, having the advantages of being able tu 
increase the power of the blow at will, to throw the hammer easily in and 
out of gear, to raise the hammer when it is either in or out of gear, and to 
increase or reduce the length of the stroke given by the hammer.— Not pro- 
ceeded with. 

1105. S. J. BARTLETT, Maidstone, “ Straining and drawing off liquids.”— 
Dated 2nd May, 1863. 

This invention relates to a cheap and simple contrivance to be fitted to tea 
and coffee urns and other vessels employed in the preparation of infusions 
and decoctions. Also to cisterns, tanks, or vats, whereby the infusion or 
other liquor to be obtained and drawn off is obtained ina clear state. In 
applying this invention to an ordinary of other urn intended to be used in 

he of infusi of tea or coffee, an inverted cup or bell’of metal, 











leather being moulded, pressed, or embossed to the shape or ional 
design of the metal shell or part desired to be covered, and which leather is 
intended to be united around the edges to the metal portion or part or back 
covering by stitching or sewing, which may be effected by hand, or with 
the aid of the sewing machine, or otherwise secured ; and in some instances 
the inventor purposes adding on the outer surface of the leather central or 
other ornaments, which may be secured by wire shanks soldered or other- 
wise united to the ornament, and passed through the leather covering 
metal shell or other material and back covering, when back coverings are 
used, to be spread over, or rivetted or secured in any other convenient way. 

—Not proceeded with. 

1145, J. Berreriver, Birmingh “ Orn tati 
Dated 7th May, 1863. 

This invention consists in inlaying articles of papier maché, or other 
japanned wares, wood, ivory, or other similar materials, with aluminium or 
its alloys, by which the patentee obtains or ts in imitation of the 
more precious metals, such as gold or silver, without their liability to 
tarnish, with less weight, and at much lower cost. 

1151. H. Scnoonine, North Side, Bethnal-green, London, ‘‘ Moulding or shap- 
ing lozenge puste, d-c."—Dated 8th May, 1863. 

This invention consists in the adaptation of various well known machines 
now in use for other purposes to cut, mould, or shape various pastes or 

lastic material, but more particularly the article known to confectioners as 
jozenge paste, into a variety of new forms, notably the adaptation of pill- 
making machines for making lozenge pills, rolls, oblongs, sticks, pipes, and 
other shapes, and the adaptation of hi for drawing lead and metal 
tubes to the brewing of lozenge tubes or hollow pipes. 

1155. J. C. Droop, Schwelm, Prussia, “* Holder for holding screws, nails, or 
other fastenings.” —Dated 8th May, 1863. 

This invention consists in maynetising or applying magnetism in connec- 
tion with a tool called a ‘‘ tack or nail holder,” by which means tacks, nails, 
or other similar fastenings may bepicked up and held by magnetic attraction 
in the right position for driving with a common hammer or screw driver. 
The picking up part of this “‘ tack or nail holder,” the inventor prefers to 
construct with a claw, and having a collar of india-rubber, gutta-percha, or 
other suitable nun-conducting material, to prevent the tacks, nails, screws, 
or other fastenings adhering thereto, otherwise than to the exposed mag- 
netised part of the ‘‘nail hoider” which is presented to the tack, nail, or 
screw to be picked up.—Not proceeded with. 

1156. W. Crark, Chancery-lane, London, “ Coating wrought or other iron 
to protect it from corrosion or orydation.”—A communication.—Dated 
7th May, 1863. 

The patentee claims, First, obtaining upon the surface of iron a coating 
composed in part of metallic aluminium, by covering it with a compound of 
porcelain frit, white lead, feldspar, and fat, alum or potash clay, and sub- 
jecting it to asingle baking operation, as described. Secondly, obtaining 
upon the surface of iron a coating of metallic aluminium, either by cover- 
ing it witha paste of fat, alum, or potash clay and boracic acid, and 
subjecting it to a baking operation, or by fusing the said paste and dipping 
the iron heated to a red heat in the molten fluid, and after it is culd apply- 
ing the coal or kerosene oil, as described. 

1158. C. G. BieLereLp, Gower-street, London, ‘‘ Manufacture of sheets, slabs, 
and other articles where fibrous materials aré employed.” —Dated sth May, 
1863. 

In carrying out this invention the patentee takes woven or other suitable 
fabric, such as fabrics ef woven cocoa-nut, and other fibres, felt paper, dry 
hair, felt,and such like, and he thoroughly saturates the same with a 
compound of water glass (soluble silica), clay, and lime, with or without 
metallic oxides; the proportions he prefers are as follow :—1 Jb. clay, 1 lb. 
lime, 1 1b. pumice stone, 6 Ib. pulp, 8 Ib. water glass. He also makes a 
plastic material composed of the same, adding a quantity of paper pulp, or 
other like material, in about the following proportions :—2 lb. of a mixture 
composed of equal parts of clay, lime, and pumice stone, 8 lb. of water glass, 
and 2 1b. of pulp, which is trowelled over the prepared pieces of fabric, 
filling up all the interstices of the fabric. Where greater thickness is 
required, he places two or more thicknesses together, and gauges or trowels 
the surfaces to the thickness or purpose required. He also makes thick 
boards by the like mixtures with paper pulp in a very fluid state. The 
mixture must be kept in motion in order that it may become thoroughly 
incorporated. It is then poured into frames according to the thickne-s 
require |, To the bottom of the frame he fixes either gauze wire or per- 
forated metal. 


1095. J. MCFARLANE Gray, Liverpool,‘* Portable apparatus or instruments for 
rivetting, caulting, chipping, and otherwise operating upon and treating 
metals, d-c.”"—Dated 1st May, 1863. 

In machines constructed according to this invention the hammer head or 
striking part is fitted in the cylinder so as to form a loose end thereof, or an 
end not rigidly connected therewith, and it is not connected to the piston. 
‘Lhe piston is itself an independ bolt orh of suitable weight tra- 
versing back and forth shuttle-like in the cylinder, and communicating its 
force to the hammer head by impact within the cylinder. By this arrange- 
ment the hammer head is almost stationary, and therefore the length of 
the machine is much reduced, and the hammer head can be kept in contact 
with the material to be operated upon, which is an advantage in certain 
kinds of work. This loose end of the cylinder may be either a hammer 
head or *‘ tool head” or “ tool holder,” or a ‘* swage,” or other tool, and 
will be hereinafter referred to under the name of *‘ tooled.” The invention 
consists, Secondly, in providing improved modes whereby the slide valves 
of impact machiues when applied to the purpose hereinbefore referred to 
may be operated, self-actingly at each stroke of the piston. These modes 
consist, First, in an arrangement of inside tappets. Secondly, in an arrange- 
ment whereby the slide valve is moved in one direction by an inside tappet, 
and in the other direction by;the direct action of steam and piston connected 
with or forming a partjof the slide valve. Thirdly, in an arrangement 
whereby the slide valve is moved in both directions by the direct action of 
steam upon pistons connected with or forming parts of t he slide valves, or 
communicating motion thereto. Alsoin adapting such impact machines to 
the operations of rivetting required in the construction of iron ships, 
bridges, and other uses, by fitting them with suitable contrivances for 
attaching, disconnecting, and holding up, so as to constitute efficient porta- 
ble rivetting machines. Fourthly, in adapting such impact machines to the 
operation of chipping, caulking, planishing copper pipes, thinning theedges 
of copper plates, and in adapting it to be used as a portable steam hammer, 
Fifthly, in providing a convenient portable boiler and rivet hearth by com 
bining in one apparatus the boiler, the rivet hearth, a furnace common to 
both, and a feed injector, 

1091. J. Baparn, Bishopsgate-street, London, “ Preparation of rape seed cake, 
linseed cake, poppy seed cake, &c. &c."—Dated 1st May, 1863. 

In order to avoid liability to damage the patentee submits these cakes 
after they come from the press, and when they are in the state in which 
they are usually sent into the market, to adesiccating or drying process. He 

laces the cakes in frames or racks in a drying chamber at 





of papier-maché, dc."— 

















P selain, or other ble material, is to be placed near the bottom of the 
urn with its mouth downwards, To the top of this bell or inverted cup is 
fitted a syphon pipe curving downwards outside the cup to a little below 
the mouth vend 2 and then entering the ordinary or other draw off tap or 
. A strainer or filter of perforated metal, wire gauze, or other suitable 
material, is placed in the mouth of the cup. In preparing coffee or tea by 
this improved urn, the coffee or tea is first introduced into the bottom of 
the urn, and the hot water is then poured in over the bell or cup. The air 
therein is rarified and co sae and escapes in the form of bubbles from 
under the lower lip, thereby keeping the coffee or tea agitated fora short 
period, and allowing it to be well saturated by the hot water. So soon as 
the grounds have settled, the infusion is ready to be drawn off through the 
tap, the tap, pipe, and cup or bell forming together a syphon, and the liquid 
is consequently obliged to rise before it is drawn off, in placeof descending, 
asis the case in most other arrangements where the receptacle is above the 
vent, and where the heavier particles pass away with the liquid. 
1107. J. T. and T. OaKuEy, Grange-road, Bermondsey, “ Gaxden pumps.”"— 
Dated 2nd May, 1863. 

This invention is carried out as follows:—Within a vessel somewhat 
similar in form and size to an ordinary pail when inverted, and to the 
bottom thereof, the patentees adapt a rectangular-shaped wooden box, 
fitted with a suitable valve or valves, and one or more pump barrels open at 
top, and fitted with a piston or pistons packed or otherwise so as to work 
water tight inside the ls, The rods of these pistons are made to work 
vertically by suitable handles, or they may be connected to a horizontal 
lever working on a pin or fulcrum in a piece of wood fixed upright in the 
aforesaid vessel ; there is a loose pipe ted to the afi i box. The 
suction is within the aforesaid vessel, or attached by an union to the out- 
side of the same, There is also connected to the aforesaid box an air vessel 
formed of vulcanised india-rubber, or other suitable elastic material, which, 
when the pump is in action, becomes distended by the compressed air as the 
water is fo therein, so that in addition to the force of the compressed 
air in the air vessel, the patentees obtain and utilise the elastic force of the 
distended india rubber air vessel, which materially increases the power of 
the pump, secures a velocity of flow, and forces a column of water to a 
greater height than when the air vessel is made of metal, as heretofore prac- 
tised in the construction of force pumps. 

1108. H. Myers, Paris, ‘‘ An apparatus for indicating appointments or fixed 
engagements.” —Dated 2nd May, 1863. f 

This invention consists in the employment of a circular clock dial 
arranged in suitable divisions, and with hands for indicating the appoint 
ment or fixed engagement.— Not proceeded with. 

1110. J. Fortuns. Morton, near Bingley, Yorkshire, ‘‘ Joining 0: fastening, 
together lace, blond, &c."—Dated 4th May, 1863. ; 

This invention consists in joining or fastening together pieces of lace, 
blond, &c., by means of gum and a hot iron. 

1112. B. G. Storrr, Walthamstow, Essex, “ Apparatus for separating 
metals from earthy and other matters mized with them.”—Wated 4th May, 
363. 











This invention consists in constructing apparatus as hereafter described, 
wherein the matters acted on are first separated according to their degrees of 
fineness, and are afterwards subjected to washings, whereby the metals and 
metallic particles are left in receptacles from which they are afterwards re- 
moved. The apparatus consists of a perforated cylinder, the perforations in 
which are dually reduced in size from one end of the cylinder to the 
other. This cylinder is made to revolve over, and partly in, a cistern or 
vessel containing water, and in which funnels are placed for receiving the 
matters as they issue through the perforated cylinder. These funnels ae 
fixed into, or form part of, tubes fitted at the bottom with taps which open 
into syphon pipes of india-rubber, or other suitable flexible material. An 
agitator is placed under the bends of these pipes, and keeps them constantly 
in motion. 


1115. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Manufacture of wrought 
iron and steel."—A communication.—Duted 5th May, 1863. 


This invention relates to the facture or production ina blast furnace 
of wrought iron and steel direct from the ore, and consists, essentially, in 
injecting or blowing into the furnace with the blast firmly divided oxide of 
iron. 


1117. R. G. Kent, Old Compton-street, Soho, London, “ Shades and reflectors 
for gas lights.”—Dated 5th May, 1863. i : 
This invention relates to certain improvements whereby the light obtained 
from fishtail, batswing, oval, argand, or other gas burners giving a flame of 
an elongated form, is more perfectly diffused and reflected than by the 
arrangements hitherto in use. The shades which are constructed in 
| with this in ion are of an elliptical form, the material em- 
loyed being either glass or porcelain, and are used in combination with such 
burners as before mentioned. The shades are fixed and adjusted by means 
of suitable fittings. The result of the employment of the shades constructed 
and employed as before-mentioned is that the rays of light diverging from 
every portion of the elongated flame are duly t itted and d, and 
the whole of the illuminating power of the flame is thus made available. 
The reflectors are also constructed of an elliptical form, and are formed of 
glass or metal, or combinations of glass and metal, or of any substance or 
substances ing the requisite powers of reflection, and the surfaces 
thereof may be either smooth, cut, or corrugated so as to reflect the rays 
of light in any desired directi reflectors are placed in any desired 
position with reference to the flame, and may be used with or without the 
shade as may be desired. 


1118, E. Curssire, Birmingham, ‘ Intercepting the solid portions of the soit 
of water closets.”— Dated 5th May, 1863 a 

This invention consists in the use of an apparatus consisting of a vessel 
or reservoir placed or constructed in the course of the soil pipe or drain, 
passing from the water closet to the drain or main sewer, the said vessel or 
reservoir being divided by a perforated pipe plate or grating into two com- 
partments, the soil pipe or pipes from the water closet or closets opening 
into one of the said compartments, and the drain or sewer pipe opening 
into the other of the said compartments, the said perforated pipe, plate, or 
grating intercepting the solid portions of the soil, and revaining them in 
the vessel or reservoir, and permitting the liquid portions to pass through 
to the drain or sewer pipe. 


1123, J. H. Knorr, Nelson-equare, Southwark, “ Pumps.”—Dated 5th Moy, 
1863. 














This invention relates to that description of pumps known as rotary 
pumps. The improved rotary pump consists of a cylinder in which works a 
piston resembling in form the eccentric gear of a steam engine. The 
eccentric is mounted on a central spindle, and works in a strap which 
envelops it. This strap is provided with a tail which works in as indle or 
socket at one end of the cylinder, and thereby forms a stop whic divides 
the cylinder into two compartments, one of which is in communication 
with the suction pipe, and the other with the exit pipe. It will of course 
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y preference of about 180 deg. Fah., and he keeps them in this chamb 
until al or nearly all the moisture which will evaporate from the cakes at 
this temperature has pas-ed off; about twenty-four hours is a suitable time. 
The cakes are then taken out of the chamber and packed or stored, ‘This 
process does not in any way injure the cakes as food for cattle, and will 
enable them to bear keeping for a considerable time without deterioration. 


1091. E. G. Brewer, Chancery-lane, London, “ Welding and rolling metals.” 
—A communication,— Dated 30th April, 1863, 

This invention consists in welding bars of iron or steel as hereafter 
described, so as to form bars of iron or steel of large dimensions perfectly 
homogeneous. For this purpose the cylinders of the rolling mill are corru- 
gated, or fitted on their external circumference with projections which com- 
press the longitudinal joints of the bars forming the mass, and force them 
to become welded one with the other, when the mass heated te aconvenient 
temperature is passed between the said cylinders. In order to keep the 
tuass laterally at the time the pressure is applied to produce the welding, 
the rolling mill is provided with rollers set vertically, and on the sides 
laterally and tangent with the end of the said rolling cylinders.. These 
vertical rollers are intended to keep the metal on the side, and to prevent it 
from escaping laterally under the cffect of the strong pressure it receives 
while passing between the cylinders ; the bars are by this means welded one 
to the other in every direction, and a h mass is obtained 
1101. W. T. Smitu, Dalston, ** Washing machines.”—Dated 2nd May, 1863. 

This invention consists in the employment in or over a trough, or other 
vessel, of one or more rollers, to which motion is communicated by a treadle 
and crank through an endless belt or toothed gear. The person washing 
works the roller by the foot, while with the hands the clothes or articles to 
be washed are kept in or pressed in contact with the grooved roller. The 
projections or parts between the grooves act as beaters, aud remove alt 
dirt from the articles, after having been more or less soaped and soaked in 
water in the usual manner. In some cases the inventor also uses a plain 
roller, upon which the clothes or other articles rest while bejng acted upon 
by the reyolyjng beaters,—Not proceeded with, 








be d that the piston and strap with its tail or stop are made 
accurately to fit the cylinder, so that when the cylinder head or end plate 
is secured in its place, the ends of the piston may be watertight, and there- 
fore, in communicating rotary motion to the piston shaft, the piston will 
move in the cylinder and will draw in the water by one pipe and force it 
out the other. The spindle through which the tail of the stop passes is 
fitted watertight in its socket or bearing, in which it is free to vibrate so as 
to accommodate itself to the movements of the tail piece. It will be 
understood that by this arrangement of parts all movable valves may be 
dispensed with, and that a continuous or nearly continuous suction takes 
piace, and that the pump will act as a force pump as weil as a suction pump 
1126. R. B. Cocuran, Flemming road, Kennington-road, Surrey, “ Sewing 
machines.”— Dated 5th Muy, 1863. a 

The patentee claims, First, the general arrangement and combination of 
mechanism for saving or uniting fabrics as described. Secondly, the appii- 
cation and use of a reciprocating shuttie or thread case, driven or actuated 
in the manner described. Thirdly, the combination with the shuttle and 
shuttle actuating mechanism above referred to of a rotating hook and 
cylinder formed on the end of the driving shaft, as described. Fourthly, 
the application and use to and in sewing machines of all kinds of two or 
more tension apparatus, which are permanently adjusted to take certain 
specified sizes or numbers of thread. Fifthly, the combination with the 
stitch regulating hanism of an indicator and graduated scale for the 
pu described. Sixthly, the attaching of the presser foot of a sewlvt 
machine to the presser bar by the aid of a slot made either in the bar or _ 
the foot, in combination with a jam nut, whereby it can be any 
removed, and another substituted, substantially as described. Seventhly, 
the peculiar arrang: of app fur driving sewing machines as 
described and illustrated in the drawings. Eighthly, the peculiar construc- 
tion of hinges for sewing machine covers, as described. Ninthly, the con- 
structing of binders for se machines in such a manner that they are 
self-adjusting to any thickness of material, as well as being capable of 
adjustment to euit different widths of binding, substantially as described, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Contrnvep Pressure oF Orpers ror Finisnep Iron: High Prices 
—Pic Inox: Rise of 10s, —Tue Pig Iron Trave or Nortu 
SrarrorpsHirnE — AN IRONMASTER AND HIS PuppLERS— DgaTH OF 
Mr. Barrows—TueE Bankruptcy Case or GRIFFITHS AND THORNEY- 
crort— THe Coat Trave: Continued Good Demand: Colliers’ 
Strike Successful : High Price of lronstone—Couurery AccIDENTS 
—Tue Generat Traves: Activity till Quarter Day : Trades Speci- 
Jfied—Tue Breuincuam Cuampen or ComMMERCE AND THE Export 
or Arms, gc., TO SrncapoRE—TRADE BANKaRuUPTC1ES—ALTERATION 
in WEIGHING OF Goops CONVEYED BY Rat, anp Water—A Goop 
ExameLte—Tue Porresres Cuamper oF ComMERCE AND THE Em- 
PLOYMENT OF CuILDREN—Curious CLaiw BY AN ENGINEER'S AGENT 
—Rattway COLuision. 


Tuer is not the slightest giving way in the market foriron. A 
heavy demand is kept up alike from the home and the American 
market, and proffered orders have to be rejected, partly because of 
the terms offered, and others because the iron cannot, with the other 
specifications in hand, be rolled within the time prescribed b 
customers. The New York agent of ove house in South Stafford. 
shire writes that if he had it, he could dispose of 10,000 tons of the 
finished iron of the firm that he represents; and another firm has 
had to stop their agent from taking any more orders in the country 
unless on terms to be decided at the Preliminary Meeting. Home buyers 
are readily offering a rise of £1 a ton on present prices, but their 
offers are rejected. Others are as readily giving £1 5s. advance; 
while some who can succeed in getting their wants supplied forth- 
with, do not object to give £1 10s. The trade has now settled 
down to the conviction that prices must go up £1 10s. at the Pre- 
liminary Meeting ; and the conviction is ne ge from the circum- 
stance that the pig makers are still advancing the prices of their 
commodity. Two of the hematite houses (Cleator Moor and Wor- 
kington), have just put up their prices 10s. a ton, even after the recent 
rapid advances. Such rapidity in the progress upwards of quotations 
is almost without precedent. Good hematites, and similar qualities of 
pigs made here, from our own argillaceous ores, are now quoted at 
£4 10s. a ton; and if the prices of finished iron should be put up to 
the extent expected, there is little doubt that a further advance of 
5s. will be made. The makers of pig iron, and also the producers 
of finished iron, assert that the course the market is taking is all 
the result of an immense legitimate demand. Those houses 
in both departments of the trade are fortunate who have not many 
orders on their books at the low prices; but there are few who are 
not in that position, and the large firms are much worse off in this 
respect than those of less capacity. We doubt not but very much 
finished iron is now being rolled, and nota little pig iron being 
smelted, at a loss to the producers. Coal, that about three months 
ago could be had at 5s. 6d., has now to be paid 8s. 6d. a ton for! 
Certain makes of pig iron have advanced £1 a ton in the 
same period; and all kinds of manual labour have to be paid 
very much higher wages. And the higher the wages the 
greater the difficulty; for notwithstanding ironmasters are 
willing to give sixty per cent. more for their coal, they cannot get 
enough, and mills have been standing this week for want of that 
fuel. The colliers are more and more indifferent to the necessities 
of their masters, and they rarely settle down to work till Wednesday. 
A subject, of considerable importance to the buyers and the sellers 
of the iron produced in this district, is now being discussed by the 
trade. ‘The railway and canal companies have resolved to carry iron, 
for the future, at only short weight. This will have the effect of 
increasing the cost of the freight of iron to London Is. 6d., and to 
Liverpool and Manchester 9d., a ton. The masters charge their 
customers short weight, but they have to pay the carriers prompt 
cash, and to take a four months’ bill for their customers, or allow 2} 
for cash, upon prices which include the freightage. Their bad debts 
are further increased by the freightage cost. The trade will have to 
take the matter up at the Preliminary Meeting, and either charge an 
advance to the extent named, or impose on their customers the 
responsibility of the carriage. 

The pig iron makers of North Staffordshire have passed the 
following resolution :—“ Resolved, that from the best information in 
possession of this meeting, it appears that an advance in the price of 
iron is most likely to take place at the end of the present quarter, 
and, assuming that will be realised, and taking the circumstances 
into consideration, that an advance in the wages of colliers and 
ironstone miners of 6d. per day be made to take effect from the 
beginning of January next.” 

The difficult position of the ironmaster in at present dealing with 
his men has been more than once alluded to in these columns. At 
the Stourbridge police-court on Friday last no fewer than twenty- 
three of the _—— employed at the Stourbridge Ironworks of Mr. 
Forster, M.P., were summoned for leaving their work without 
giving proper notice. The combined efforts of the prosecutor and 
the bench were powerless to induce the men to return to their 
work, and the case was adjourned for the convenience of the 
defendants. 

Mr. Wm. Barrows, proprietor of the Bloomfield and the Factory 
Ironworks, and of the Tipton Green Furnaces, all at Tipton, an 
ironmaster of great age and large experience, died suddenly, after 
giving evidence at the Stafford Assizes on Thursday week. 

An adjourned meeting for examination of witnesses was held at 
the Birmingham Court on Tuesday last in the notorious bankruptcy 
case of Griffiths and Thorneycroft, ironmasters. The principal 
witness was Mr. Underhill, a solicitor, of Wolverhampton, who, 
when Griffiths was flourishing, had himself embarked in the iron 
trade, and had had transactions with the bankrupt to the amount of 
£2,700 or £2,800. He had accepted from Griffiths a single accommo- 
dation bill for £500, and was now a creditor to the extent of £1,500. 
On one occasion the bankrupt, after drawing a bill of £1,000 for the 
witness, had been unable to discount it. This bill did not seem to 
have been destroyed, so the witness was afterwards called upon to 
pay it. Griffiths had paid to witness large sums of money—thou- 
sands of pounds. Mr. Herbert Wright, a solicitor, of Birmingham, 
who had acted peer for the bankrupt, said that he had 
assisted him by accepting bills to the amount of £10,000; but this 
sum was only conjectural, and thetransactions might have involved 
£21,333, the amount mentioned by the bankrupt. At one time the 
over-due acceptances, it might be £20,000 worth, were in the hands of 
Sir Francis Goodricke, the banker. ‘Thomas Griffiths, a broker, and 
the brother of the bankrupt, was then examined. He proved to have 
sold the Whitmoreans estate to his brother about eighteen months 
ago, and that the bankrupt had been allowed by witness to live in a 
furnished house at Winchelsea, rent free. The price of the Whit- 
moreans estate was paid in security upon the Britannia and Great 
Bridge Ironworks, and other property. After other evidence, chiefly 
in regard to the dealings of the brothers, the meeting for discharge 
was fixed for the 18th of January. 

The partial strike among the colliers of this district has been to a 
certain extent successful. First demanding a rise of fourpence, and 
then of sixpence a day, the limestone miners of South Staffordshire 
and East Worcestershire have at length secured the fourpence rise, 
aud with this they will probably be satisfied. A certain advance of 
30s. a ton in the rates of iron at the ensuing quarter-day will, of 
course, give a proportionate benefit to the colliers and ironstone 
workmen. A rise of 1s. a ton upon the present prices of coal will 
also give to the thick-coal collier 53. instead of 4s.6d.aday. A 
notice for an advance to the colliery engineers west of Dudley ex- 
pired last week. Little or no concession has been made to them, 
and many of them are at work at their old rate of wages. For coal 
itself the demand is still active. Thick coal is especially well sold. 

All the ironstones of both divisions of Staffordshire and of East 
Worcestershire are realising high — The red mine and clay 
bands of North Staffordshire are selling at from 11s. to 143. per ton 
into trucks or boats. 

On the 30th of October a terrible explosion, resulting in loss of 





life to four miners, occurred at one of the pits of the Saltwells Colliery 
of the Earl of Dudley, near Dudley. The adjourned inquest upon the 
bodies was eter on Monday last. After the explosion a can 
which had contained gunpowder was found blown to pieces. It was 
kuown that gas was in the pit, and the difficulty of the case was in 
ascertaining whether the gas exploded and thus ignited the gun- 
owder, or whether the men who had naked candles and were pro- 
bly smoking pipes, by some accident caused a spark or cinder to 
fall on the powder. The evidence showed that the usual precautions 
were taken ; that the covered powder can was placed in a hole cut 
for the purpose ; and that the doggy while trying the pit used a Davy 
lamp in good order. After much evidence had been given, the jury 
thought that there was nothing to show the cause of the explosion. 

A pit explosion, attended with very shocking results, occurred on 
Wednesday week, at the Green pit of the New British Iron Company, 
at Ruabon, in North Wales. At eleven o'clock in the morning, two 
hundred and eleven men were at work in the pit, when a loud 
explosion was heard on the south side. The banksman was at once 
signalled. Some of the miners went in the direction from which 
the sound of the explosion came, and found that a large part of the 
brickwork had been blown down, and a portion of the pit set on 
fire. Of the men who had been working there, nine were brought 
out as corpses. Eleven others were much burnt, and one of these 
has since Tied. The bodies of the dead did not appear to have b2en 
scorched. The cause of the explosion has not been officially declared. 
It is stated that at the time one of the dead men was in the act of 
blasting with powder. The pit is the most extensive in North 
Wales. It is 345 yards in length, and is worked by more than 300 
men. Anexplosion by which several lives were lost happened in it 
only four months since. 

On Saturday last a lad, named Joseph Parkes, a hanger-on at the 
Frycr’s Park Colliery, Westbromwich, fell down the shaft of one of 
the pits in the colliery, and was killed. 

On Saturday evening last a skip, containing two miners was over- 
wound at one of the pits in the Connygree Colliery of the Earl of 
Dudley, near Dudley. Seeing the danger, the banksman at once 
closed the shaft. One of the men sprang out of the skip, and was 
not — hurt; the other fell to the ground, and was seriously 
injured. 

The briskness in the general trades of Birmingham, Wolver- 
hampton, and the intervening district has been lessened little 
or none since our last report. Nor, until Quarter-day has come and 
gone, need any decline be feared. Factors are still a fruitful medium 
for the giving of orders ; the inquiry for hardware goods used in 
domestic life continues active; and,with an exception ortwo, in each 
and every branch the maker is in the best humour with his ready 
customers. At Birmingham, railway fittings are in good request; 
edge tools are easily sold; the order sheet for brass-castings is well 
filled, and the foundries are in full work. 

The electro-plate and button-ware factories are fully on; and 
the fancy trades have improved. The men who work out of the 
manufactories are also well employed. 

The Wolverhampton hollow-ware moulders are busy; and a 
similar remark applies to the japanners, as well of this town as of 
the suburban town of Bilston. The cabinet and the fine-plate lock- 
makers do not complain of the enforced idleness. 

At Darlaston, and Wednesbury the branches, other than the gun- 
lock branch, still afford plenty of work to the artisans. The electro- 

laters of Walsall are more cheerful. The sadlers’ ironmongers, 
owever, are slightly desponding, for the recent withdrawal of 
several large orders has produced a certain amount of slackness, 

At West Bromwich railway work is still in goodrequest, and the 
ironfoundries are in tolerable operation. 

A correspondence has just taken place between the Chamber of 
Commerce of Birmingham and Sir Charles Wood, as Secretary of 
State for India, relative to certain restrictions which had lately 
been placed on the export of arms and ammunition for Singapore, 
by which the “hitherto perfectly free and legitimate trade at the 
port had been virtually superseded.” The memorialists submitted 
that, in consequence of this regulation having been put in force 
without notice, a very serious loss had been entailed on those per- 
sons who had shipped those articles in the faith that the trade would 
be as free as heretofore. In Birmingham, it was added, there wasa 
large nu'nber of persons dependent on the arms trade, which was 
ina very depressed condition in consequence of the absence of Govern- 
mert employment, and, therefore, at this moment the restrictions 
referred to would “ tend to increase thedistressalready severely felt.” 
The memorialists were prepared to admit that sometimes Imperial 
policy might render it necessary to interfere with the ordinary course 
of trade; but in the present case they were unable to see what useful 
purpose could be effected, as no restrictions whatever were placed 
upon the exportof arms from England and an unlimited supply would 
be obtained from other ports in the Eastern Archipelago, where no 
such embargo existed, and io which ports the trade would be driven. 
On these grounds the mnemorialists urged a reconsideration of the 
subject, with a view to the withdrawal of restrictions which operated 
injuriously on an important trade of Birmingham. The reply of Sir 
Charles Wood reveals the object contemplated by the restrictions. 
So long, he said, as precautions were taken to “ prevent the arms 
from finding their way into the hands of the Chinese rebels,” the 
Government was willing to leave the regulation of the local trade in 
the hands of Colonel Cavanagh. 

The various railway and canal companies possessing meaus of 
transit through this district, have given notice that, on and after 
the 1st of January, all descriptions of traffic carried by them to or 
from Birmingham, South Staffordshire, East Worcestershire, and 
Shropshire, will be weighed and charged at the actual gross weight 
of 2,240 lb. per ton. 

Messrs. Watkins and Keen, of the London Works, Smethwick, 
have set an admirable example to the large firms of manufacturers, 
by providing for the use of their workpeople what may be termed a 
commodious club-house. At a cost of between a thousand and 
fifteen hundred pounds, they have built, and handed over to the 
artisans in their employ, an Institution, containing a dining-room 


the General Public Health Act. The committee to the ap- 
pointment of a Government i tor, and 1 y givizg an 
opinion that any legislation on the subject should have for its object 
the prohibition of employment of all children under ten rs of 
age; the prohibition of working overtime or during meal times by 
| children under thirteen; and of ascertaining the best practical 
means of improving those departments of the work in the manufac- 
| tories which are found injurious to the health of the workpeople. 

A curious claim for loss of time was made by an “a nt, 
| at the Wolverhampton County Court, on Monday William 
Sewell, an engineer's agent, of London, sought to recover from Mr. 
F. Walton, of the Old Hall Tin-plate and Japan Works, in Wolver- 
hampton, the sum of 30s. for “sketching and tendering prices for 
machinery, and for time occupied in waiting.” The grounds of his 
claim were that, having, in answer to a Totter, forwarded to Mr. 
Walton a price list of steam hammers, he came to Wolverhampton 
waited a week before he could get an interview, and was then told 
by the defendant that no steam hammers were wanted. “If,” said 
he, “‘ Mr. Walton asks me for an estimate of things he don’t want I 
think I am entitled to be paid for loss of time.” It is almost 
needless to state that this notion was soon dispelled by the decisi 
of the judge. 

Between six and seven o'clock on Tuesday morning last, the 
5.10 a.m. luggage train from Birmingham to Webvocbeasion was 
detained near the Bushbury station on the Grand Junction line of 
the London and North-Western Railway, when another lu 
train, the driver of which had failed to perceive the obstacle fo 
front through the surrounding haze and darkness, came up at a 
slackened speed, ran into the standing train, smashing several trucks, 
but injuring no person. 

The = oy upon the body of Edward Jukes, the milkman, who 
was killed by the falling of the iron parapet and girder of a railway 
bridge near Wednesbury, ended on Tonks ‘ast in a verdict to the 
following effect :—“ The deceased met his death in passing under a 
bridge, which, from mining operations in the immediate neighbour- 
hood, has been for some time since iu a state dangerous to the public 
safety, and for the security of which the jury think that proper pre- 
cautions have not been taken.” 

The reasons for the f: t adjour in the bankruptcy case 
of T. Bird, locksmith, of Willenhall, were explained at the Birming- 
ham Court, on Friday last. Witnesses swore that they had found at 
his own house, and at the house of a man named Harper, 
belonging to the bankrupt, worth between forty and fifty pounds, 
which had not been entered in his balance-sheet. He bined when 
called said that the balance-sheet was made out by an accountant 
and was not read over to him after it was made. e had, he said, 
made no attempt at concealment wittingly. The judge, however, 
ordered him to be prosecuted under the 2nd, 3rd, and 5th clauses of 
the 221st section of the Bankruptcy Act.—At the same court on 
Monday last the cases of the brothers George and Gabriel Capes, 
engiveers, of Burton-on-Trent, were adjourned for two months 
because the bankrupts had failed to file the proper accounts. A first 
a was held in the case of H. Smith, brassfounder, of Birming- 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Docks anp Harsour Boarp — Leeps PariosormicaL AND 
Lirexary Socrery: Interesting Reminiscences of the Past — non 
Sane Sutps: Launch at Liverpool—''ar State or LANCASHIRE: 
Mr. Rawlinson, C.E., on the Public Works: Calculations by Mr. 
Bazley, M.P. — Rauway Trarric tas Har-vear — NorTHern 
Marrers: River Tyne Commission: The Time Guns at Newcastle 
and Shields -Scortuann: Seizure of the Pampero: The Smoke Con- 
sumption Question at Glasgow: Scottish Shipbuilders’ Association : 
Clyde Shipbuilding: State of Trade at Denny. 


Tue Mersey Docks and Harbour Board, at its last sitting, discussed, 
as usual, several matters of interest. It wasagreed, on the recommen- 
dation of the Works Committee, in answer to a memorial from owners 
of Liverpool steam coasting traders, in reference to improving the 
entrances to the Clarence Dock, that the proposed improvement 
would endanger the stability of the works, and that even if any other 
mode were pro’ it could not be adopted at present, seeing that 
the Waterloo Dock is and will be for some time closed. fe was 
agreed to complete the sixty-feet passage between the Coburg and 
Brunswick Docks, at an estimated cost of £5,800. 

Among the many improvements made in the machinery and 
appliances, for economising labour and fuel, at the Ely Waterworks, 
under the direction and from plans of the late Surveyor to the Board 
of Health, Mr. Baldwin Latham, CE., who has recently been 
appointed to a similar affair at Croyden, none have proved more 
thoroughly efficient than his model surface condenser, which exhibits 
several novel features. Itis applied to a high pressure engine, and 
consists of two parts. The first part is devoted to heating the water 
of condensation on its passage to the boilers; the second part is 
the condenser proper, formed of a number of copper tubes, secured 
at the bottom by a ferrule, which, being rifled, gives a spiral motion 
to the water passing through the tubes, which are secured at the top 
by elastic packings, consisting of inverted cones of indiarubber 
fitting into a counter-sunk recess. The water is supplied by a 
centrifugal pump. The back pressure against the piston was very 
great prior to this application, but since their surface condenser has 
been in use a vacuum of 12} lb. has been maintained, and the saving 
in fuel is full one-fourth. It is said that it can easily be applied to 
any existing engine, and can be readily cleaned without stopping. 
We hear that Mr. Latham purposes patenting his very useful in- 
vention. 

Atthe annual conversazione of the Leeds Literary and leg oy 
Society, last week, Mr. Manning (of the firm of Manning, Wardle, 
and Co., engineers), exhibited the model of the first steam engine 

fully employed ona railway. It was more interesting, he 





ofstately proportions, a reading-room, a library of two th d five 
reams an | volumes, together with tables and other conveniences. So 
long as the men abstain from smoking and drinking the workpeople 
can use these rooms according to their pleasure. It may well be 
expected that liberality such as this will meet with its due reward, 
in the intellectual and moral improvement of those towards whom 
it is shown. 

The Staffordshire Potteries’ Chamber of Commerce has just pub- 
lished an elaborate report, drawn up by a committee of the chamber, 
in reply to the a of the Childrens’ Education Commission on 
Child Labour and Education in the Potteries. The committee admit 
the existence of evils in the position of children employed in the 
manufactories, and are willing to accept the aid of the Legislature 
in removing those evils; but they differ from the commissioners as 
to the modes by which these objects should be obtained. The com- 
wittee say “the manufacturers are prepared to welcome any judi- 
cious legislation ;” and they “fully agree with the commissioners that 
the only question to be determined is, what species of enactment 
would be most beneficial, and at the same time not unsuitable to the 
conditions under which the pottery manufacture is carried on.” The 
commissioners suggested, for the purpose of meeting the evils 
referred to, the application of the Factory Act, or an enactment 
similar to the Mining Regulation Act, the first of which would intro- 
duce the half-time system, and the second would prohibit the 
employment of children under ten years of age, and require that 
such children should either have previously learned to read and 
write, or should attend school a certain number of hours in 
the week until they were twelve years of age. Of these 
two schemes the commissioners prefer the former and recommend 
its adoption. The committee differ with them on this point, and 
think that the provisions of the Mining Inspection Act are far 
preferable. In regard to the half-time system, the committee say 
that for several reasons which they specify, its adoption would create 
serious difficulties.. The committee suggest that the commissioners 
should offer prizes for the best potters’ stone, and think that suf- 
ficient means of ventilation may be secured the provisions of 


said, from the fact that it was designed by one Leeds man and made 
by another. There were many accounts of earlier designs of loco- 
motives, but perhaps only three were deserving of mention. In 1784, 
William Symington, the inventor of the steamboat, took out a patent 
for an engine, and two years afterwards he made a locomotive, but 
eventually abandoned it, and devoted his attention to steamers, 
Murdock, the pupil and friend of James Watt, took out a patent in 
the same year, and made a model which worked with the most 
striking effect. He resided at Redruth, in Cornwall, and having 
got up the steam, the engine set off, and ran away at such a 
speed that he could not keep up with it. The road was a narrow 
athway between two hedges, leading to a church. The parson, who 
Ligpeues to be coming ou the read, met the little engine puffing 
away unattended. Murdock heard cries for assistance, and he 
found they proceeded from the clergyman, greatly alarmed, fancy - 
ing be had seen a certain gentleman in propria persona. In 
1802, Richard Trevithick, the captain of a Cornish mine, and a 
pupil of Murdock, in conjunction with a cousin named Vivian, took out 
a patent for an engine, which he first tried in the neighbourhood 
where helived. Wishing to bring it more prominently into notice, he 
determined to take it to London, and set off for Plymouth. As he 
proceeded he came to a toll-bar, and called to his attendant to let off 
the steam, and pull up directly. The toll-keeper, greatly alarmed at 
the novel apparition, was asked what they had to pay, and in much 
trepidation replied: —“Oh, nothing. Pray drive on, Mr. vil, 
as fast as you can; you have nothing whaterer to pay. 
Trevithick went to London, and he was to have set his engine to 
work where Euston Station now stands, and thousands of people 
came there for the purpose of seeing it, but in one of his freaks he 
put it into a box, and took it home again. The engine, the model of 
which, he (Mr. Manning) exhibited, was designed by Mr. Blenkinsop, 


the manager for Mr. Brandling, at Middleton Colliery, and made by 
Matthew Murray. It was the first instance in which two cylinders 
were introduced. Of this engine Mr. Smiles speaks in his “ Industrial 


Biography,” and he said four were made and named “The Sala- 
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manea,” “ The Prince Regent,’’ “‘ The Lord Wellington,” and “ The 


Marquis of Wellington.” It being about the time of the Peninsular | 


campaign, it was easy to understand why such names had been 


selected. The engine of which the model was exhibited, was con- | 


structed on’ the principle; that cogs or a rough surface were 
necessary to propel an engine along. It was set to work on the 12th 
of August, 1811, two years before Stephenson started his locomotive. 
The 2nd of September last, was the 50th anniversary of Stephenson’s 
visit to the Middleton Colliery, to see this engine, and as a suitable 
memorial of the event, he (Mr. Manning) and his partner had had 
the model photographed and mounted, and he begged to present it to 
this society. 

Messrs. T. Vernon and Son, launched on Saturday, a fine iron 
sailing ship, built for Messrs. Imirie and Tomlinson, and intended 
for the E+st India trade. Messrs. Vernon and Son have already 
constructed for the same owners the Tamaya, of 549 tons, and the 
Anonyma, of 804 tons, and others are at present in course of con- 
struction. The vessel now launched, which has been named the 
Dhuleep Singh, is of the following dimensions; Length between per- 
pendiculars, 205ft.; breadth of beam, 34ft. Gin.; depth of hold, 
22ft. 104in.; tonnage o.m. 1,166 77.94 tons; calculated register 
tonnage 1,198 tons. She classes A 1 at Lloyd’s for twenty years in 
the Liverpool underwriters’ book, and is to have three iron lower 
masts and bowsprit, and steel top-masts, with steel double topsail 
yards; Atan entertainment which followed the launch, Mr. Vernon, 
in acknowledging the toast of his health, referred to the improve- 
ment in the iron plates in ships of war, and in the construction 
of our guns, and said the reason why steel, or some other 
material possessing greater durability and tenacity than iron was not 
adopted was two-fold; because the expense of such material was 
immensely greater than iron, and because its quality when pro- 
duced in has quantities was extremely uncertain. If it were the 
case that steel had double the strength of iron, half the quantity 
would ve used, but if steel were double the price of iron, then a steel 
ship could be made at the same price as an iron ship at present ; and 
as steel fell immensely behind the test of being double the strength 
when the test was rigidly applied, and inasmuch as superior steel, 
when obtained from the manufacturer, was required to be paid 
for at a very great increase beyond double the price of iron, it was 
zlear that the capability, at the present moment, of producing a 
ship of steel to carry cargoes, was not so favourable as was the 
eapability of iron. Add to all these points one which he was sure 
would be appreciated by every one here acquainted with these 
matters, that was the extreme thinness to which steel would be 
brought; any mechanic would hesitate to use it. Taking all cir- 
eumstances together he believed they were in the right course. 

The official return made up for the week ending December 5, 
shows that Lancashire pauperism is again slightly increasing. 
At the — meeting of the Central Executive Relief Committee 
on Monday, Mr. Rawlinson, C.E., gave an account of the extent to 
which the Public Works Act had been adopted in the district. On 
fifty-two ——- for loans nearly £600,000 had been already 
advanced, but intimations had been received from other boroughs 
that application would be made for large sums, which, in the aggre- 
gate, would amount to £1,350,000. Mr. Rawlinson said the great 
drawback was a want of additional surveying assistants and out- 
door superintendents, but he believed there would be no difficulty, 
provided the weather was open, in giving employment to 20,000 or 
30,000 operatives by the beginning of the new year. At the same 
meeting, a letter was read from Sir George Grey, stating that the 
legal charges for mortgages under the Public Works Act would 
hereafter be modified, and the overplus hitherto paid would be 
returned. This will be effected by mikiog one deed serve for a loan 
which is voted in instalments. Mr. Bazley, M.P., estimates that 
last month the trade consumed 39,000 bags of cotton per week, viz., of 

American .. .. .. oc «+ «+ e+ 2,600 bags, or 8 9 

Egyptian .. 1. 1. oo of cc oo 4000 ,, 1s tse 
«+ sé ‘eo ‘va (6s co om co SUE 10 

West Indian .. .. 2 oe eo oe 1,000 ,, 3 

East Indian .. oe + «oe + eo 19,000 ,, 63% ,, 

But as the supply is not equal to the centinuance of this rate of 
consumption, Mr. Bazley thinks that a relapse must ensue tem- 
or This may be the case, but we are disposed to look hope- 
ully upon the course of the cotton trade in 1864, 

Since we last referred to the progress of the great railway systems, 
matters have generally changed for the better. ‘The Caledonian has 
acquired this half-year, £318,335, against £302,101, in the corres- 
ponding period of 1862; the Great Eastern, £722,815, against 
£703,741 ; the Great Northern, £746,145, against, £737,029; the 
Lancashire and Yorkshire, £847,836, against £793,457 ; the London 


and North Western, £2,339,080, against £2,265,390 ; the Manchester, | 


Sheffield, and Lincolnshire, £575,712, against £344,336; the Mid- 
land,£1,030,033, against £980,023; the North Eastern, £1,315,985, 

ainst £1,232,952; and the North British, £237,200, against 

18,986. On the other had, the Great Western has receded to, 
£1,118,415, cates £1,129,641; the London, Brighton, and South 
Coast, to £479,326, against £519,733; the London and South 
Western, to £547,724, against £572,379; and the South Eastern, to 
£449,242, against £458,317. 

In the north there is, as usual, a fair amount doing. At the 
ordinary monthly meeting of the River Tyne Commissioners 
yesterday week, the Piers Committee reported :—We have had under 
consideration for a considerable period the question of the engineer- 
ing responsibility and superintend in carrying on the piers 
works, the yo of which were prepared by Messrs. Walker and 
Burgess, and received the sanction of the Board of Trade on the 31st 





March last. In consequence of the lamented death of Mr. Walker, | 


the firm of Messrs. Walker and Burgess ceased yo act as engineers 
from the 30th June last; and it is now necessary for the Commission, 
in view of the active —— of the works, to make their perma- 
nent arrangements. The committee feel that in so great an under- 
taking, and forming, as it does, one of the most important portions 
for the river, the piers works should, in common with the other 
works on the river, be under Mr. Ure, as the engineer in chief, and 
that Mr. Messent, who has hitherto conducted the works, should be 
acting engineer for the works of the piers. We therefore now recom- 
mend the Commissioners to appoint Mr. Ure engineer-in-chief of the 
piers works as well as for the works of the river, and that his salary 
as such be fixed at £1,200 per annum, being an addition to his 
present salary of £200 per annum, in consideration of the addition 
to his labours and responsibilities. We also recommend that Mr. 
Messent be the acting engineer for the piers, and that he be paid 
a salary of £600 per annum, being £200 in addition to the 
amount at present paid to him.” — The report was, after a 
little discussion, adopted. It was stated that an application 
from importers of ironstone for a reduction or abolition of 
duties levied on ironstone imported into the Tyne could not 
be complied with. The Tynemouth Dock Committee reported that 
they had been waited upon by deputations from the Tyecmeeth 
Town Council and the North Shields and Tynemouth Chamber of 
Commerce on the 18th ult. Both deputations urged upon the com- 
mittee the great desirability of the commissioners giving notice of 
their intention to seek Parliamentary powers in the ensuing session 
to amalgamate the dock and river funds, or to give the Tyne 
Improvement Fund as a collateral security for mortgage loans to 
construct the Tynemouth dock. Without coming to any resolution 
expressive of the opinions of the committee as to the pro} riety or 
desirability of applying to Parliament for such powers as the depu- 
tations recommended, they felt that in so important a subject they 
could not take upon themselves to give a Pochamentery notice with- 
out the instructions of the commissioners, and they, therefore, 
declined to comply with the request of the deputation. ‘The report 
was discussed and adopted. Mr. E. Graves, superintendent of the 
Electric and International T h Company (Northern District) 
- Soy ae — — » ter — - = iver e Commis- 

rence suspension of the firing of the time-guns 
4t Newcastle and Shields. He disclaims, on the part of the company, 
all blame fur the long continued interruption, which is alleged to 
have arisen from the difficulties interposed by the Astronomer 


Royal of-Scotland. In future the local public will be favoured wish 


under the direction of Professor Airy, the Astronomer Royal for 
Great Britain and conveyei throughout by the wires of the Electric 
and International Telegraph Company. 
| We must devote a good solid paragraph to Scottish topics. A 
| large screw steamer, the Pampero, building on the Clyde, which 
has lately been the subject of much speculation, on the allegation 
| that, though ostensibly a passenger ves-el, she was really intended 
| for Confederate use as a war ship, was on yesterday week seized by 
| the Collector of Customs, acting under instructions from the 
Lord Advocate, in the hands of the builders, Messrs. J. and G. Thom- 
son. ‘The manufacturers and furnace owners of Glasgow are standing 
on the defensive. They have appointed a committee to consider the 
propriety of forming a defence association or adopting other measures 





true time direct from Greenwich. ‘Tue current will be despatched | 


| 
| 


against vexatious prosecutions for the non-consumption of smoke. At | 


| a meeting at which the whole matter was discussed, Mr. Anderson | 


| said he thought it would be useful if the Public Smoke Committee | 
were to insist upon the Dean of Guild Court issuing to furnace 
owners, through their skilled men, some detinite instructions as to | 
| the plan upon which the boilers or flues of manufactories should be | 
| built. At present they were depending upon their brickbuilders. 
The chairman was afraid that any instructions which might be 
issued would not be practically us-fal, as they would be of such a 
very various description, and as almost every furnace required a 
system of itsown. It might, howeyer, be suggested to the Smoke 
Committee to get that done. They had some authority over the 
skilled men, but the furnace owners had none. Mr. Robertson said | 
they were all agreed that the undue emission of smoke was a great | 
nuisance, and should be avoided by all possible means, but the 
system adopted by the authorities was oppressive, and some simpler | 
plan should be followed. He thought a committee should be | 
appointed to meet with the authorities and urge the adoption of some | 
plan by which cases of nuisance might be dealt with quickly, and a | 
tine of 5s. or £1 be imposed. ‘There could be no doubt that a fine of | 
five shillings would call the attention of employers to the matter as | 
effectually as a penalty of five pounds. It was{also beyond dispute that 
an engineman, if he took an ill-will at his employer, could bring 
him into court if he wished to do so. The chairman said the com- | 
mittee had waited upon the authorities to endeavour to obtain a | 
modification of the form of procedure at present pursued, but any | 
modification must be made in accordance with some existing act. 
No mention was made in any act about imposing a fine of five 
shillings. ‘They had asked the authorities to come back to the Kin- 
naird Act, and to carry it out in a temperate manner; but to ask 
them to do a thing which was out of their power, would not be of 
the slightest use. ‘The formation of the proposed defence association 
was, after further discussion left over for future consideration. At 
the last ordinary monthly meeting of the Scottish Shipbuilders’ | 
Association, a paper on composite ships, was read by Mr. J. Jordan, | 
of Liverpool, the term composite being understood to apply to those 
vessels whose skeletons were of iron and steel, and the shells or tight | 
cover of timber, and the paper was devoted to a consideration of the 
character of these elements as applied to floating structures. The 
desirability of improved accommodation being obtained for the 
purposes of the association was then brought before the meeting 
and it was remitted to the ordinary council to take into 
consideration what steps, if any, should be adopted to procure, 
a regular hall for the association. The tug steamer Bull- 
dog, built and engined during the spring of the present year, by 
Messrs. Blackwood and Gordon, of Port-Glasgow, for a company in 
Glasgow, for towing purposes on the Ganges, and which left the 
river for Calcutta in July, has made the successful run, having 
reached Point de Galle on the 10th November. Her presence there 
was most opportune, as the Clyde-built screw-steamer, Euphrates, 
bound for Caleutta, had broken her shaft on her outward trip, and 
was there lying at Point de Galle, in a disabled condition. The 
Bulldog, having coaled, at once took the Euphrates in tow, reaching 
Calcutta with her in safety. The Bulldog is expected to prove a 
great acquisition to shipmasters, her carrying accommodation allow- 
ing her to steam ten or twelve days without coaling. ‘The new iron 
screw steamer Coquette, built by Messrs. Henderson, Coulborn and 
Co.,of Renfrew, and fitted on their new principle with double pro- 
aa which recently left the Clyde, has just made the run out to 
Jermuda, with a full cargo, in twelve days from Liverpool, yhich is 
| said to be the fastest passage on record for a screw vessel. This is the 
| first steamer of thiskind which has beensuccessfully tried onthe Clyde. 
| Messrs. Henderson, Coulborn and Co., have a duplicate of the Coquette 
| in course of construction, which they expect to attain a speed of 16 
| knots an hour. An iron paddle steamer of 600 tons, built and engined 
by Messrs. W. Simons and Co., has been launched from the London 
| Works, Renfrew. The vessel is named the Julia, and is fitted with 
a pair of oscillating engines, four tubular boilers, feathering floats, 
and; every recent improvement. Launched with her machinery on 
board, the engines were in motion immediately afterwards. A screw- 
steamer, recently launched by Mes-rs. Kirkpatrick, M‘Intyre and 
Co., of Port-Glasgow, and named the Greyhound, went out ona trial 
trip yesterday week, and gave every satisfaction, having attained a 
speed of 14} miles an hour with her screw only half immersed. The 
day was very boisterous. The Greyhound was built for Messrs. 
Robert Little and Co., of Greenock, and is fitted up with direct acting 
engines of 8U horse power. Her dimensions are: length, 2UUft. ; 
breadth, 23ft.; and depth, 13ft.; her registered tonnage being 523 
tons. The ironstone mining trade is not so active at Denny just 
now as it was a few months ago, and there is a perceptible diminution 
in the quantity of calcined metal sent by Railway to Gartsherrie, and 
the Airdrie district. This depression is, however, expected to be only 
temporary, as many acres of mineral still remain to be wrought in 
| the mines at present in operation. A large additional field of black- 
band ironstone has been discovered at Thorniedyke, in the parish of 
Dunipace, and the necessary sinking operations were commencea 
last week, by Messrs. Baird of Gartsherrie. This field is situated on 
the estates of Dunnipace and Callander. 














Armour Puatss.—A trial of armour plates took place at Ports- 
mouth, on Monday, at the practice range in Porchester Creek, the 
lates being affixed to the side of the a with 2-in. through 
lts, and the shot (cast iron) being fired against them from a 
68-pounder gun on the deck of the Foam gunboat, at 200 yards 
distance. ‘The plates were supplied by the firms of Messrs. Beale, 
Parkgate Works, Yorkshire; the ‘Chames Ironworks and Ship- 
building Company; the Mersey Ironworks, Liverpool ; and Messrs 
J. Brown and Co., Atlas Works, Sheffield. They were of various 
thicknesses. The plate sent in by Messrs. Beate was rolled but 
“ surface planed” (according to the established and most objectiou- 
able regulations of the Admiralty) from 44in. to 4jin., the skin of the 
late being thus destroyed, and its fibrous strength seriously damaged. 
Notwithstanding that the plate was thus injured as much as was 
possible, from a mechanical point of view, it emerged from its trial 
very creditably. The Mersey plate was of b ed facture, aud 
of a uniform thickness of 5$in. 1t was severely pounded by clusters of 
shot at the extremities, and on its left end the plate exhibited several 
large cracks apparently caused by the defective state of that part of 
the ship's side which formed its “ backing.” The Thames plate 
was also hammered, and was from 3}in. to 3jiu. in thickness of 
metal. Being of hammered facture, it p d, like all other 
hammered and tapered plates, the advantage over Messrs. Beale’s 
tapered plate that its thickness was worked down under the hammer, 
its skin and fibre being thus left intact in all their rough strength, 
and not partially destroyed by the application of the planing tol, 
48 must necessarily be the case with all tapered roiled plates under 
their present conditions of manufacture. As armourplates are gene- 
rally made, in 15{t. lengths, it is obvious that no necessity what- 
ever exists for this planing of rolled plates, aud tapering of the 
thickness of a ship's armour from, say fin. at the lore cuains to 
Sin. at the hawse-pipes. The same result might be obtained by bolt- 











ing on plates of gradually decreasing thickness, but each uniform 





this principle would be, as explained some considerable time since 


throughout in length, and untouched by the planing tool. In fact, | 


| 


to the Admiralty by one of the most eminent and trusted of our 
armour plate manufacturers, a planing of the plate’s backing, in lieu 
of the plate. The explanation, however, appears not to have been 
acted upon. The Thames Company’s plate stood the impact of 
the 68- pounder admirably, considering its thicknessand the absurdity 
of testiug a 34-in. plate with the same gun, weight of shot, and 
powder that were used in the test of the 5}-in. plate. As, 
however, these trials are carried on merely to enable the 
Admiralty to classify, and thus obtain a kuowledge of the exact 
quality of the plate’s metal and manufacture, the use of one descrip- 
tion of gun may, possibly, not seriously affect the results, when 
the trials are conducted under duly experienced officers. It must be 
evident, however, that without the exercise of great discretion, 
judgment, and experience, there is a chance of considerable confu- 
sion, and perhaps discrepancies in the official reports prepared of 
such trials, The fourth plate under trial, sent in by Messrs. John 
Brown and Co., of the Atlas Works, Sheffield, was of rolled make, 
and of a uniform thickness of 4in. The foregoing remarks there- 
fore apply to its trial by the 68-pounder iv a certain ratio, according 
to the Tigerence between its thickness and that of the now-esta- 

lished standard Sin. plate. This 4}in. plate, however, withstood 
the shot sent against it in a most extraordinary manner, and fully 
maintained the high reputation of the firm and the gradual and certain 


| progress they continue to make even on their acknow!edged uniform 


excellence of both material and manufacture. When Whalley [slandis 
fivally prepared and entered upon asthe Portsmouth armvuur-plate and 
target testing ground, in theroom of the present system of target ships, 
it will then be worthy of the consideration of the Admiralty, whether 
it would not be an advantage if all armour-plates after that time 
were tested without auy backing. The object iu firing at armour- 
plates at all is merely to ascertain the quality of the metal and ma- 
nufacture, and these objects would be obtained with far greater 
certainty if the back as well as the frout of the plate was open to 
inspection on the day of trial, and before Capt. Key's report is for- 
warded to the Admiralty. ‘There have been many plates of which 
the outer surface on the day of trial has presented such an appear- 
ance that a report has been forwarded to the Admiralty, accom- 
panied by a figure of merit which they certainly never would 
have received had it been possible first to inspect the inner side 
—that is, the side of the plate next the wood backing, and this 
has been especially the case with some of the rolied plates from their 
imperfect welding. The target ship has been brought down the 
harbour to the dockyard and placed in deck, for the purpose of re- 
moving from under her quarters and landing the two armour plates 
which some three months since were coated with copper by the 
Waleun electro-alkaline process. A report of the condition of the 
plates wil! now be prepared by the dockyard officials, and forwarded 
to the Admiralty for their information. ‘This important electro- 
metallurgical experiment was entertained and carried out by the 
Admiralty in the fullest and most liberal sense, both as regards the 
inventor and the application of his principle. No positive verdict 
can, perhaps, be given of the results until the plates have actually 
been taken off the ship’s bottom and examined, but serious fears are 
entertained that the principle of the invention has utterly failed in 
the test of its submersion in salt water owing to‘an error in the calcu- 
lations of the person who conducted the operations, 





METAL MARKET. 
Tnx Metal Market maintains its healthy position, and all articles are in 
excellent demand. 
Raits.—A large business doing at £7 per ton for ordinary specifications. 
ScorcH Pie LRoN touched 66s, 61. in the early part of the week, but to- 
day closes at 65s 6d. cash, 
Mixed Nos. Warrants, Buyers at 65s. 3d. ; Sellers 63s. 6d. 
No. 1. G.M.B. ‘> 64s. 6d. » 633. Od. 
Sees a 63s. 6d. 4, ~~ G48. Od. 
Gartsherrie, 67s. ; Coltness, 67s. ; Calder, 65s. 64; Glengarnock, 65s. 
Coprer.—A firm market. Cake and Tile, £93; Sheet and Sheathing, 
£105 per ton, 
Tin.— Ban a is quoted £116; fine Straits, £114; English Block, £112; 
Bar. £113 perton, 
. TIN Puates,—A fair business doing in Coke at 23s. 6d. ; Charcoal, 27s. per 


OX. 

Lrav.—In good request. English is quoted at £20 10s. ; Spanish, £19 15s, 
per ton, 
Spretter.—An improyed tendency, £18 15s. on the spot, £19 to arrive, 
65, Olu Broad-street, London, 17th Lec., 1863. MOoaTE AND Co. 


SCOTCH IRON MARKET REPORT. 
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Bars,Govan .. .. +. «- £810 0 less 4 per eent. 
» Common oe ce ee $5 0 “7 
Drumpeiler,Common .. .. 810 0 » 
Do. Best <a 00 i 
Cramond Scrap Bars delivered 
in London .. .. «- «- 1110 0 leas 2} per cont. 
Plates and Sheets .. .. .. 11 0 0,, 4 oe 
Me «ss oo «o of « «« § @ @ 
PIGS «2 «cs cc co cc oe §& 0 O 
Chairs .. swe co co oo of £5 0 


Glasgow, 16th December, 1863. 

The pig iron market continues firm. A steady recovery from 63s. 9s. cash 
set in, and yesterday as high as 65s, 9d. was paid. 

To-day the tone was flat at the opening, 643 9d cash being accepted ; 
but buyers coming forward sellers withdrew, and now ask 65s. 3d.; 
buyers, 65s. 

‘ Exports last week were 7,203 tons against 13,359 tons in the same week of 
last year. 
Suaw, THOMSON, and Moors, Metal Brokers 


PRICES CURRENT OF TIMBER, 






















1862. 1863. || 1862. 1863. 
Perload— #4 a £8 £ 6 s.|) Perlowl~ #4 s 48) f 8 £268 
Teak... .. s+. -eeeee 12 013 0 14 O15 ©!) Vel. pine per reduced C. 
Quebec, red pine .. 310 410 310 410 | Canada Ist quality 17 018 0| 17 018 6 
yellow pine.. 310 410 3 0 4 0 2nd do... 11 O12 0) 1 OW 0 
St.John, N.B,yel... 0 0 0 0 5 0 510|| Archangel, yellow 13 01310| 13 01310 
Quebec, ouk, white.. 510 610 510 6 10 || St. Petersbg. yel... 111013 0) 111019 0 
410 3 v 310) Finland.......... 9 v!' 9 010 @ 
0 0 © 0 © O|| Memel .... 10 015 o| 10 015 0 
50 310 5 © || Gothenburg, y 10 O11 6} 10 O11 @ 
610 310 61 white 91 y 
310 210 310 i Gefle, yellow...... 10101110; lo Ohl 
310 3 0 3 5/| Soderhamn ...... 9.01010; 9101010 
35 303 5 || Christiania, per © 1 
215 210 215) 12% by 3 by9' 21 093 0/ a1 083 © 
ine 5 9 6 0 5 0 Go|) in -... eliow § 
yi. pine © 5 0 6 O|) Deck plank, nts 
ripineO 0 0 0 000 0) per don din om 1 4) Ou 16 
Lathwood, Pantz.fm510 610 510 6 10 || Staves, per stindard M. 
St. Peters 8 0 810 8 O 8 li || Quebec, pipe...... 70 0 750) 70 075 0 
met ent It. by 3b — 5 x0 29 10 ll be puncheon 18 0 200) 18 020 0 
Quebec, wht. spruce 15 10 18 10 1 0 Itic crown 
St.John,whr.sprace 14 01510 141016 10||  pipe........ } 150 0 1600/1850 © 1000 











Tue New Year.—A large assortment of well-seasoned account 
books, suited to all consumers in price, quality of material and ar- 
rangement. Almanacks, diaries, housekeepers and pocketbooks in 
great variety. Ready Reckoners, interest and discount bill 
books, stationery, and copying machines, maps, charts, &c. Cata- 
logues gratis. tts, 8, Bapel Rashange--{ Acvertiomnent| 

A Bare Watt In an OrFice on Hatt, &c., is a real waste of valu- 
able space, if not of time also. Lose nota moment in covering it 
witha = map of London or England, or a Mercator’s chart of 
the world, &c. Letts's last catalogue of ordnance and other maps 
describes both size and price of all the most recent publications, and 
is sent post free to any part of the kingdom. Letts and Co.,'sta~ 
tioners, publishers, &c., 8, Royal Exchange.—[ Advertisement. ] 
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'{ H1s invention, by B. W. Goode, of Birminglam, relates to anew 
journal axle or bearing, and has for its advantages more particularly 
that by its use rolls, plain or with patterns cut or embossed upon 
them, may be clianged with great facility without being obliged to 
take out the screws and brasses as in the present usual arrangement, 
in which the rolls are solid or fixed on solid mandrils, and not 
placed upon axles or mandrils revolving with the rolls. 

Fig. 1 represents the side elevation of the improved journal axle 
or bearing, A being the mandril upon which it is fixed by the plinth 
D, and B the nut by which the whole is firmly fastened. Fig. 2 isa 
front elevation; Fig. 3, a section; Fig. 4, a side elevation of the 
solid mandril; Fig. 5, a section. 

Fig. 6 shows the journal axle or bearing in its application to rolls. 
A being the solid mandril: B, B, the nuts by which the whole is 
firmly fixed together; C, C, washers; D, the plinth fixed in the 
solid mandril; E, E, the patent journal axle or bearings; F, the roll, 

lain or embossed ; and (;, the pinion by which the same is driven. 

t will be seen that the journal axle or bearing is a hollow circular 
piece of iron, steel, brass, or other metal, though it should be made 
of gun-metal ; this is turned true, and has on one side a flange pro- 
jecting at right angles from its centre. The journal axle or bearing 
slides on, and is attached to, the solid mandril by means of the 
plinth correctly fixed in the mandril, and the whole is fastened com- 
pletely by the nut and screw at either end of the solid mandril. 

Fig. 7 is the side elevation of the rolls and frame. A, the solid 
mandril; B, the nut; and C, the washer. Fig. 8 isa front elevation. 
Fig. 9 shows the application of the journal axle or bearing to calico 
printing rolls. 

It will be eeen that, when ouce properly set, the rolls, pattern or 
otherwise, must revolve truly and correctly, being kept in their 
places by means of the check or flange of the journal axle or bearing, 
and tbat fresh pattern rolls may be inserted by unscrewing the 
nut B, withdrawing the solid mandril A only so far that the rolls, 
patiern or otherwise, may be slipped off and others inserted, when 
by pushing the mandril again into its place, and fastening it by 
means of the nut and screw at its end, the whole may in a few 
minutes be again at work. 

This invention is applicable to all sorts of rolls, rollers, or other 
machinery where exact action is necessary, and more particularly to 
thatclass of machinery which, by its nature and uses, is liable to 
require frequent changing, and where one or more rolls are required 
to work on the same mandril, as rolls for printing or impressing 
textile fabrics, paper, leather, or other material, as also metals of 
every description with their alloys, and likewise rotatory agricultural 
implements. 


W. B. ADAMS’ LOCOMOTIVE. 


A Mr. Srroxe lately wrote to the Times to claim as his own the 
improved axle guards whereby Mr. Adams is now enabled to send 
his engines around curves of from 2 to 6 chains’ radius, on the St. 
Helen’s line. Mr. Strong had, he said, published the whole plan in 
the Artizan for May, 1857. We now reproduce the plan as a mecha- 
nical curiosity, for, with plane surfaces upon the oblique sides of the 
axle-boxes, they cannot, if properly fitted, move endwise at all. Mr. 
Adams obtains the requisite end motion by an arrangement which, 
ata hasty glance, loods like Mr. Strong’s scheme. The important 
difference is, however, that in the former the surfaces of the axle- 
boxes and their guards conform to curves, described from a point in 
a line beneath and parallel to the longitudinal axis of the boiler. 
The difference in this case, between oblique plane and curved sur- 
faces, is simply the difference between practicability and impracti- 
cability. 

The following is the description of Mr. Strong's design, from the 
Artizan of May, 1857 :— 

“ Before giving explanations of the diagram, we should, in the 
first place, show the necessity of some plan being adopted for re- 
lieving the straining and detrimental action which a locomotive has 
to undergo when passing round a quick curve. Hy those not 
praciically acquainted with the working of locomotives, it may be 
thought that they pass round a curve with an easy uniform motion ; 
this is far from being the case, as they are forced round by a series of 
pitches, or lurches, which are the only terms we can give for this 
peculiar action. This is caused by the present construction of a 
locomotive, which is that ofa rigid framing placed on axles, parallel 
to each other; its mechanical working line, therefore, being a 
straight line, the act of passing round a curve may be termed an 
unmechanical one. ‘hese pitches or lurches take place every 30ft. 
or 40{t, when the pressure of the flange of the leading wheel 
against the outside rail of curve becomes so great as to throw round 
the front end of engine, which is then relieved until it again works 
itself into the same position, and is again thrown round by the same 
excessive pressure of the leading-wheel flange against the outside 
rail of curve. 

“ There is another objection to fixed parallel axles, as they limit 
the number of wheels which can be placed under an engine, and 
also limit the distance which can be obtained with safety between 
the centres of leading and trailing wheels to 16ft. 





‘AXLE OR BEARING. 
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“ Mr. Strong's idea is practically unobjectionable, and we hope to 
see it extensively adopted. 

“ Explanation of Drawings.—Fig. 1 represents the axle, &c., of a 
coupled passenger engine. g shows leading wheel; c, leading axle; 
d, leading axle-box ; i, axle-bush; e, axle-box guide-block; f, out- 
side framing, to which axle-box guide-blocks are fixed, which, in 
this engine, are not shown as fixed at right angles to framing, as is 
the case at present with engines of ordinary construction, but are 
fixed at an acute angle to framing, and the sides of the axle-boxes 
fitted to them; this is done to give the self adjusting motion to the 
axle-box. A locomotive engine so fitted would, in passing round a 
curve of say ten chains radius where the curve bears to the 
right-hand side, the engine therefore pressing hard to the left- 
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ROLLING STOCK, AND ITS MAINTENANCE. 


Men seldorh spend money in vast sums with a strict regard to 
principles of economy. his is true even when the spender enjoys 
the rights of proprietorship in the fullest sense. It is yet more true 
of public bodies, who have the disposal of funds really belonging 
to others; and the larger the sums, the greater the disregard for 
economy. The fact is, that the mind is prone to forget small things 
in the presence of those which are great; and the interests involved 
in the expenditure of a million may be so vast, that the waste of a 
few hundreds is easily passed over almost without comment. Yet a 
million is but an aggregate of units, and the absolute waste of a 
single sovereizn is as much to be deprecated as though it formed an 
important, instead of a very trifling, part of the sum. It isan in- 
friugement of those laws which give vitality to mercantile transac- 
tions, and, though not traceable to fraud, it is direct evidence of 
negligence, ignorance, or prejudice. No limited number of men, 
not forming a Government, ever represented such a vast capital as 
the gentlemen who make up our Railway Boards; and it is, there- 
fore, natural to expect that all their proceedings should afford evi- 
dence of a certain absence of strict prudence in the management of 
monetary concerns. But it is to be recollected that Kailway Boards 
and Railway Management are not things of yesterday; that all the 
aids of science may be invoked at the nod of a director who wishes 
—— on existing arrangements; and that the experience had 
already in railway matters is of the amplest, therefore it is not un- 
reasonable to expect that waste may be reduced in every departinent 
to the lowest point, to the great benefit of the expectant shareholders, 
and to the great glorification of those who hold the reins of govern- 
ment, in the eyes of the whole world. But it is not so. The rolling 
stock of the United Kingdom consists of 219,500 vehicles, or there- 
abouts; and it is not too much to say that these afford just so many 
examples of uneconomical expenditure—uneconomical in that they 
are not well adapted to the end in view, that they do noi answer 
their purpose as well as other vehicles, of a different construction, 
might be made to answer it; and that they cost really more money 
than they ought, for maintenance, repair, and working. This is a 
defect. Au indirect, but not less serious one, is to be found in injury 
done to that which should be, but is not, permanent way. The 
system which permits the employment of the heavy carriages, 
trucks, wagons, and engines now in general use, is merely another 
instance of that want of economy whivsh, we have said, usually 
attends on the disbursement of large sums of money; and the 
am: lioration of its defects cannot be hoped for from theaid of science 
alone, unless some science exists which will uproot prejudice, aud 
banish the red tapeism of those who have the power, if they had but 
the will, to amend matters, reduce wear and tear to a minimum, and 
thereby ultimately increase dividends by a handsome amount. 

The cost of repairing and renewing the rolling stock of our rail- 
ways amounts £1,242,714 per annum, or about 8} per cent. on the 
total expenditure of the companies. This is a very considerable 
sum, but it by no means represents the whole loss iuourred. It is 

robable that all our trucks and carriages are one-fourth heavier, at 
east, than they need to be. As a consequence, an equal excess of weight 
is to be found in our locomotives; and the amount of injury to rails, 
sleepers, and road, which results from this fact alone, is something 
which has never yet been estimated. Most of this weight is, of 
course, the effect of the heavy scantling of every portion of the 
trucks or waggons, rendered necessary far more by the fearful 
knocking about to which they are exposed in the process of shunt- 
ing and making up trains, than to anything else. High speeds, 
over bad roads, have of course something to say to it; but, after all, 
notso much as might be thought probable at first sight. Of all the 
unscientitic and irrational ideas which have ever taken possession of 





| moment. The springs are 







the mind of man, that of resisting the mechanical forces called into 
play by a railway train travelling at speed, by brute force alone, is 
the most absurd. Imperfections in the road should be humoured by 
elastic springs, not contended with by heavier wheels and axles, and 
more massive truck and carriage frames, Wise men in the Potteries 


| will uot send their goods by rail, because, although not over fragile 
| and carefully packed, they get broken by the semi-collisions which 


go or from oneendof astring of unbuffered waggons to theother, every 


| time the train starts or stops. Dead weight, and want of elasticity 


(or perhaps suppleness is a better word), in carriages, eugines, and 
road, is the curse of our railway system; and until the former is 
reduced, and tho latter provided, transit by steam power will never 
be all that it should be. 

In the absence of anything like direct experiment, it is impossible 


| to say what is the minimum ot pene which the weight of a vehicle 


should bear to the load which it supports. But it is certain that it 
is not only nearly approached on our railways. Perhaps we may 


| except first-class carriages, which can scarcely be made much lighter, 


and yet retain all the peculiar arrangements in which the modern 


| traveller luxuriates. ‘hose who use first-class carriages are able 


to pay for the accommodation, and they have a right to enjoy 
it. Second and third-class carriages could be lightened with 
advantage. It really is notin the superstructure which contains 
the paying load that the excess of weight is to be found ; 
but in the under framing, which is thus heavy because the road is 
bad; and the road is bad because the engines are too heavy for its 
powers of endurance. Thus each effect becomes, in turn, a cause 
tending to waste money. The loss on passenger stock is, however, 


| as nothing when compared with that on goods stock. Over 180,000 


mineral and cattle trucks may be found on our railways, and scarcely 
20,000 passenger carriages and brake vans. These trucks are never 
fitted up as they should be, were oy regard had to the well-being 
of the track on which they run. The wheels do not receive sufti- 
cient attention, seldom paying a visit to the lathe until the last 

fhexible, it is true—that is to say, they wil 
bend if loaded sufficiently ; but the benefits which they confer have 
far more existence in the ideal than in the actual. We should be 
afraid tosay how many are without buffers, and are thereby ex posed 
to shocks continually, which literally pound them to pieces day by 
day ; and as to that care which provides for small defects before they 
have time to grow into larger ones, goods stock meets with nothing 
of the kind. 

In the complete remodelling of their present goods stock, railway 
companies would assuredly open up @ source of economy not thought 
much of at present. ‘Trucks are made heavier year by year, and 
that which once represented 30 cwt., or two tons of unpaying load 
has now swelled to three times as much. Tbeir numbers increase 


| daily; yet there is nv improvement in their construction, or in the 


mode of working them. As a consequence, they destroy the per- 


| manent way; they knock each other to pieces; and are so heavy 


and unwieldy that their shunting bas become a serious evil at most 
goods stations. It is difficult to say how many a catastrophe has 
taken its rise from the utter inability of the officials to get some 
ponderous vehicle out of the way of a coming train in time. That 
they have not been few, we feel certain. By the employment of 
easy springs, good buffers, and tight couplings, the road, as well as 
the engine, would be spared, and the durability of wagous and trucks 


materially promoted.—Mechanics’ Magazine. 


Avxatt Works.—On the 1st proximo an Act, passed in the lat 
session for the more effectual condensation of muriatic acid in alkall 


hand; and, in doing’so,, would force the axle guide-blocks to the works, will take effect. The term “alkali” is to mean every work 
left-hand end of both axle-boxes (an inch of end play being | for the manufacture of alkali, sulphate of soda, or sulphate of potash, 
given to the axle guide-blocks in the sides of axle-boxes); and, in in which muriatic acid is evolved. The object of the statute is to 
doing this, the left-hand journal of the axle is moved forward, and | secure the condensation of the gas to the satisfaction of the inspector 
the right-hand journal moved back, thereby placing the axle and or sub-inspector appointed under the Act. If it should appear to 


wheel at the proper angle for describing the circle of the curve; if 
the curve should be to the left-hand, the motion would be reversed, 
the axle-box guide-block would be forced to the right-hand end of 
axle-boxes, by which the right-hand end of journal would be moved 


the court before whom any proceeding for the recovery of a penalty 
is instituted that 95 per cent. at least of the muriatic acid gas evolved 
has not been condensed, a penalty not exceeding £50 will be levied, 
and for a second offence £100. The owner is to be liable for the 
offence in the first instance, unless he prove that the offence was 





forward, and the left-hand brought back. hen in a straighi line, 
the leading axle would regain its original position, or correctly at 
right angles to the side framing. The driving and trailing wheels 
are shown as fitted, as usual, at right angles to framing. 


committed by some agent without his knowledge, in which case the 
agent, &c., is to be liable, The Board of Trade is to appoint in. 
spect ors, and alkali works are to be registered. 

| 
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COST OF BUILDING MATERIALS AND WORK IN INDIA. 


THE following official paper, giving the cost of work in the “ Bengal South-Eastern Circle” for 1863, is from the Calcutta Engineers’ Journal, 
It is by H. Leonard, Esq., superintending engineer, South-Eastern Circle. 





| Nuppea Rivars Divisions. 


Estimated Rate. Actual 


Rate. 


Rs, As. P.| Rs. As. P, - 


Masonry .. «+ 4. «2 «+ per 100 cubic feet | 18 4 7h} 1610 2| 
Gand plaster cas cc ce GM supl. foot | 25 4) 277 
White-washing.. .. .. «. do, do, 112 6} 214 
Flooring tiled .. .. .. «« do, do, 19 0 0 16 9 
Roofing Grecian tiles .. .. do. do. 00; 1030 
Saul-wood work — an cubic foot 36 0; 212 0 
Terraced roofing ee oe ee do, 100 supl. feet | 17 0 0 16 6 6 
White painting.. .. .. e. do. do, 28 0} 28 0 
Green painting... .. .. «. do. do, 300 316 
Red painting .. .. .. «« do. do, 1:8 0 13 6 
Roofing thatched ., .. .. do. do, 9 0 0! 8 70 
Teak-wood Venetian doors .. do. do. 1 3 6 ras 
VOTRE s ce ce ce oe OM do, 1s 0 1 8 0 
Saul batten doors ., ss « do, do, 06 0 060 
Saul chowkut .. .. .. «. do, cubic foot 3 0 0 314] 
Brick on edge floor... .. «. do. 100 supl. feet $s 0 0 11 0 0 
Earthwork... .. .. « «- do.1,000cubic feet z2 0 0 200 
Ditto .. i ox 06 ao an See do. $13 6 212 0 
Ditto .. ca “ox oe do, 300 3.0 0 
BUGS 2c ce co co’ ce co GM do. 400 40 0 
Smoothing .. .. .. .«. «. do. 1,000supl. feet | 012 0 vil2 0} 
TUIEME. «+s «0 so oo Ge do, | 012 0 ee 
Petty repairs,&c. .. 2 + per mile 120 0 0} 1200 0 0 
Hacingepurs .. .. se ce 08 of co co oof 450 0 45 0 0 
OS ee ee ee ee ee ee 16 0 0! 16 0 0} 
Zine sheeting .. .. «. «. per supl. foot 0 4 6 046 
Caulking boats.. .. .. .. do do. do. | 112 0 Liz 0 
ee ee ee 040 04 0 


24.—PERGUNNAHS’ DIVISIONS. 


4 0 Superintendence, 20'1 percent. ; 
travelling allowance, 4°5 do, 





Masonry «+ «. «+ «+ «+ per 100 cubic feet 21 7 2 2018 7{ 
Beaten brick dust plaster .. do. supl, foot 3.4 «0 se OT 
Sart!-wood gate with fasteni do. do, 08 0 09 of 
Green painting .. «2 «. .. do. do. 3.8 «0 3 2 8] 
Sand plaster .«s .«. «2 «2 do 0. 40 30 0 } 
White-washing .. .. .. .. do, 1,000 supl. feet 220 3.0 0 

Roofing two tiles under 6in, | 

well beaten khoa .. .. «. do, do. 22 0 0; 22 
Tiled flooring, 12in. tiles, ove 

two bricks flat .. w+ «. do, do, 15 48) 11 
Wood-work, saul .. « .. do. cubic foot 215 4] 33 8 
Iron-bar doors .. .. «+ «- du Ib. 0 2 0} 050 
Batten door, teak .. .. «. do. supl. foot 1 0 0| 12 0 
Earthwork .. .. .. « +. do. 1,000 cubicfeet 240! 2 310 
Dittointank .. .. «. «. do, do. 0 vu 0) 6 60 
Venetian and panel doors .. do, supl. foot : 28 109 
Thatching 9in. grass «+ ee do, 100ft. 930 | 815 3 
Soondry posts, 4in, to 6in. 

CC ee ee ey 03 5 @29 
Matting double for walls -. do, supl. foot H 48 0 
Planking white pine lin. thick | | 

per foot, diameter oe ee. ee! Ge ae See et 020 0 2 6] 
white painting... «. «. «. do, 100 supl. feet i - , 212 0} 
Sandrubving .. «. «oe « do do, 014 0 012 0} 
Turfing.. «+ «2 «os oe «+ do, 1,000 do, 013 0 013 0 





CALCUTTA AND EASTERN CANALS’ DIVISION. 





Pucca masonry.. .- «- ee per 100 cubic feet | 22 to 24 | 2112 
Sand plaster... .. oe +. do.  supl. foot 3and212 0 S$ 7 i 
Soorkey plaster., .. «.- +. do. 100 supl. feet 32 0to4 0 | 8 7 3} 
Printing brickwork... .. .. do. do. 200 112 1 
Sand rubbing and white-wash- 

Img .. «0 co te co eo GO do. 0 80 tod 12, 0 0 8 2, 
Asphalte, jin. thick.. .. .. do. do. 30 0 =0 277 8 8 
Grecian tiled roof, renewing.. do. do. 12 8 0 1215 4 
White-washing.. .. .. «+» do. 1,000 do. 28 0 28 4 
Brick on edge floor... .. «+. do, 100 do, 16 0 0 18 0 0 
Renewing terrace roof, 6in. 

thick set we do ee OD do. 140 0 413 
Terrace flooring, Gin. thick, 

over one brick flat... .. .. do, do. 1s 0 0 ll 0 0} 
Terrace rooting, new .. .. do, do, | 16600 16 0 
Slate roofing, Monghyr slate do. do. 00 0 62 3 3 
Covered drains... .. «. «. do. 100 running ft. 100 0 0 70 9 7 
Teak-wood batten doors.. .. do. supl. foot | ee | 1 110 
Ditto ditto inferior... .. .. do. do. 013 0} 013 1 
Saul-wood batten door, with 

DEON. 66 ce. ae <0) do. 010 0 010 0 
Saul-wood batten shutter .. do. do. 038 0 08 0 
Half panel and half Venetian 

GOGE.c «occ oo om oe do. 3 3 0 
Saul-wood work.. .. .. «. do. cubic foot 210 0 8 
Saul laths.. 6 oe se oo GO do. 214 0 4 
Green painting .. .. .. «. do. 100 supl. feet 30 0to3 8 0 0 
Red painting .e «eo « «+ do. do, 7s 9 6 
White painting... .. .. «. do. do. 212 6 6 
Tarring ~<a. se op se OR do. 060 1 
Brick metalling of jhama 

bricks 4. .. oe « « do, cubic foot 0 0 0 910 4 
Stone ditto .. eo cc ee dO, do. 32.0 0 32 0 0 
Clearing water tables of roads .. .. oe ee oe 040 040 
Teak-wood gate doors .. .. do. supl. foot 0M 3 Ol 5 
Ditto in beams .c ise co oe GO. cubie foot 38 0 340 
Drain pipes.. .. «2 «+ «+. do. running foot 06 0 0 6 0 
Oolagrass thatching, 6in. thick do. supl. foot 5tos 0 0 7 silt 
Earthwork.. ee « «. «+ do. 10%0cubicfeet 28 0OtoS 0 0 {79 
Jungle cntting .. .. .«. «. do, supl. foot 040.00 1 0 04 6 
Grass sodding .. .. .. ee do, do. Loo 100 
Dressing slopes... .. .. «+. do do. 1 0 0 a | 
Petty repairs to canal banks.. do. mile... 7 0 0 33 7 9 
Ditto to slips .. .. « ee do, do, oe ee Ww 0 0 665 8 0 





——————S—————____—— 


THE RAILWAY VIADUCT AT FRIBOURG. 


Tue Building News gives the following description of the great 
viaduct over the river Sarine, at Fribourg. 

The viaduct of Fribourg traverses the valley of the Sarine, at the 
height of 256ft. from the level of the rails to the mean sum mer level 
of the water in the river; its total length is about 1,112ft. Sin., and 
it is supported by four piers that are distant from one another about 
160ft. Zin. Each pier is composed of an upper part in metal, of the 
height of 146ft. din., founded upon masonry that is carried down to 
the solid rock. The height of this masonry varies according to the 
configuration of the ground; the highest pier being about 266ft. Sin. 
from the level of the rails to the foundation. 

The superstructure of the viaduct is composed of four wrought-iron 
girders, at the top of which are the longitudinal bearings of the rails, 
and the wooden platform. The bars of the trellis girders, which, 
by their positioa, are exposed to an effort of traction, consist of 
simple flat iron bars, while those which are, on the contrary, 
subject to efforts of compression are strengthened by projections 
that would enable them to resist these efforts. The height of the 
girders, measured between the flat bands that terminate them, is 
13ft. din., andthe width of the flat bands is about 1ft. Sin. 

The metallic framing of the piers is formed of a base in cast iron, 
that rests upon the masonry; of a cornice, also in cast iron, that is 
placed immediately under the girders; of twelve columns, also of 


crosses and bracing, in wrought iron, that serve to brace the columns 
in a horizontal and vertical direction, and to give to the framing the 


necessary rigidity. Foundation bolts tie the basement plates to the | ‘The total number of shares in favour of Mr. Hawes’s appointment 
The total number of shares in the company 


masonry tothe depth of 50ft. The piers are divided into eleven stages, 


which are assembled together by joints fitting into one another, and | 
perfectly dressed. The masonry of the piers and abutments is in ashlar | 


exclusively ; the capitals being formed of the Oberland limestoue. ‘The 


external casing, exposed to the contact with the water, or with the | gage. 


masonry is in the molasse (the lower green sand) extracted from 


15°9 


REMARKS, 


6 These prices are exclusive of 
6 the cost of superintendence 
which, 
amounted to — superinten- 
dence, 
works ; travelling allowance, 
8-6 do, do. 


in 


5 Superintendence, 8°0 per cent. ; 
travelling allowance, 1°0 do. 


Kinp or Wo 


dredger .. . 


on canals... .. «se oc « 
Renewing ditto .. .. .. . 


Brickwork on bridges ..  .. 
Earthwork lift about 5ft. 

distance, 150ft. .. «se «. 
Sodding .. «2 «2 ce 
| nnn, J ee 
Earthwork, repairing roads 
Corrugated iron boat bridge 

over Issamutty .. .. .. 
Ditto, ditto, over Jaboonah 
Creos>ted pine timber.. .. 
Brickwork in buildings ., 
Woodwork of buildings .,. 
Iron doors for buildings ., 
Ordinary ironwork = 
‘leak-wood planking, includ- 

ing bolts, nails, carriage 

from Calcutta. and fitting 

im place.. 2 «oe oo oe 
Pucca flooring... .. .. 
Kutcha pucca masonry.. .. 
Pucca roofing, 6in, khoa over 

two tiles laid flat... .. .. 
Ditto, ditto, 4in. ditto .. .. 
Thatched roof, 9in. grass .. 
Soorkey plaster .. os os 
Sand plaster .. .. «. «. 
Woodwork, saul .. .. .. 
Teak-wood work in buildings, 

including paint .. .. .. 
Venetian doors, &c. .. os 
Railing, iron for bridges .. 
Metalling jhama bricks for 


Dum-Dum Roads ., 
Whitewashing eo 08 e 
Gin, terrace roofing.. .. . 
Ow, G., <0 te ee 
Priming paint.. .. 
Sand rubbing ..  .. 
White painting .. .. 
Green painting oe 
Red painting .. .. 
Varnishing oe ee 
Mat jhamps .. -- oe «- 
Preparation of metal, includ- 

ing breaking and stacking 

On road .. oe ce ve ee 


oe 6 


Terrace floor repairs .. .. 
Pueca masonry .. «- .«. 
Bridge masonry at Chitta- 
gong eo +e 08 ce ee 
Masonry setin mud .. «. 
Soorkey plaster .. «2 « 
Sand plaster .. .. .. o- 
Woodwork ee ce ce ee 
Batten door, teak .. «s «. 
Ditto, very strong... .. .. 
Iron lightning conductor .. 
Whitewa-hing.. .. .. . 
Green painting, two coats 
and priming... .. .. .. 
Red painting .. .. «. ee 
White painting .. .. .. 
6in. thatching, with grass .. 
Double matting for bungalow 
WES co. se @@ «0 <s 
Haspsbolts .. oe «+ oe 
Butt hinges .. .. oo oe 
Door hookS 16 « «2 os 
Thatch repairs, 3in. thick .. 
Earthwork, lift 6ft. distance, 
150 .. 2c oe ee 
Sandrubbing .. .. 
Soorkey rubbing .. 
Brickmaking .. .. 8 ee 
Soorkey-making .. 
Brick-moulding .. 
Clamping bricks .. .. .. 
Coal tar and paint to mile 
posts ee 
Tiled floor, 12in, tiles .. .. 
3in. concrete terrace floor .. 
Punkahs .. co «+ «+ os 
Renewing country tiled roof 
Tarrace FOO .. «+ «+ os 
Coal tar .. oe os oe 
Gates framed very strong .. 
Gumila ventilator on old roof 
Piatforms for ferries .. «+ 
Mile post .. se «2 oe oe 
Pounding khoah .. ..  o 
Ferry boats with one landing 
platform toeach., .. «. 
Brick on edge floor ee, ‘se 
Venetian windows.. .. .. 
Venetian doors oe ce ‘ee 








Runniug wooden foot bridges 


RKS. 


Removing shoal by steam 


+ do. 
. ao. 





NuppkA Rivers Drvisioss. | 
| 
: | REMARKS. 
| Estimated rate, Actual rate. | . 
—_ —_ = 
Rs, As. P.| Rs, As. P. 


| Superintendence, 8-0 per cent.; 


do. 1,000 cubic feet 10 8 0 | 8 5 3 | travelling al lowance, 1-0 do, 
running foot 06 0to0 8 0 07 5 
do. 012 0 012 0 











CALCUTTA AND JE3SOR@ RVAD DIVISION. 
per 100 cubic feet 22 8 | 2013 54 
do. 1,000 do, 3 0 0] 212 0 Superintendence,12°5 ; 
do, 1,000 supl. feet. 10 io | cameo ee 

~ = a2 : | : 5 11 travelling allowance, 1°75 do. 
do. cubic foot 300 | 2 7 11}! 
each 1,300 0 01,300 0 0 
each 1,300 0 0 |1,300 0 0 
per cubic foot | 2 8 0} 240 
do. 100 cubic feet | 2000! 200 
do. do. 38:0 28 0 
per lb. 03 Of 03 0 
do. | 026 | 024 
| | 
| 
per foot 40 0} 40 
do. 100 supl. feet 1 0 0] 17700 
do. cubic foot 8 8 0 72 
do. do. 19 0 0] 1813 9 
do. do. \ 1400; lM 2 3 
do. supl. foot | 11 00 11 00 
do. do. | 300} 300 
do. do, j 20 0! 200 
do. cubic foot 28 0 210 % 
do. cubic foot 380 3 8 0 
do. supl. foot 13 6] i110 
do. running foot 100 100 
do. 100 cubic feet 700 700 
do. 1,000 supl. feet 1 9 0} i 
do. 100 do, 5 0 0] 600 
do do. 700| 700) 
do. do. 28 0| 280 
do. 1,000 supl. feet 18 0 18 0} 
do. 100 sup). feet 28 0 28 0} 
do. do, 3.00 3.0 0) 
do. do, 200 200 
do. do, 180 1 8 0 
do. do. 3.0 «0 3.0 =«0 
do, do. 6 0 0) 600 
DACCA DIVISION. 
per 100 supl. feet 414 6} 411 9} 
do, cubic foot 145 2} 1218 9] 
Superintendence, 19°75 per 
do. do, 12 0 0 21.0 0) cent. ; travelling Ad all 
do, . 612 6 615 9| 2°75 per cent. . 
do. supl. foot 24 6 S 3 24 
do. do. 112 0 11111} 
do. cubic foot 214 0 213 3 
do. supl. foot 012 0} 012 0| 
ao, do, 100 30 ¢ 
do, running foot 020 030 

- do, 1,000 supl. feet a a 170 
do. 100 do. 38 0 311 4 
do. do. 308 2 310 
do. do. 240 3 69 
do, supl. foot 412 3 5 3 5 
do. do. 5 0 0 445 
each 140 130 
each 012 U| 012 0 
each 05 0 05 0 
per 100 supl. feet 1 8 0} 170 
do. 1,000 cubic feet 3.00 | 214 0 
do. supl. foot 440 40 6 

0. do. 440 | 213 5 
do, 1,000 bricks 614 0 793 
do. 100 eubie feet 60 0} 812 7 
do. 1,000 bricks, 00 0} 1 31 
do, do. 000 | 015 2 | 
each 06 0 0 6 0} 
per 100 supl. feet 1400 1015 8 
do. do. 56 20 415 3 
do. running foot 012 0} 012 0 
do. 100 supl. feet 6 0 0} 8 0 0] 
do. do. 170 0} 17 0 0} 
do. do. | 0 8 0 08 4] 
do, supl. foot | 3 ) 20 0) 
each j 1 0 0} 1 0 0} 
per supl. foot H 20 0 20 0} 
each | 6 0 0] 6 0 0 
per 100 cubic feet | @00; 12 0] 
each 150 0 0} 150 0 0} 
per 100 supl. fect 1l11 0} $11 2] 
do. do. 160 18 0 
do. do. 16 0 140 


—$—$—$ 





| the locality where the bridge is erected. On the interior of the | 


| advanced portions of the abutments, there are staircases which 
| correspond with the roads that continue the communication of the 
valley; and on the upper part, with a passage way provided in the 
This passage allows the communication 


| interior of the girders. Licat 
| between the two sides of the valley, at the same time that it gives 


access to all parts of the platform and of the piers. 


There were employed in this viaduct the following quantities of 


| materials :— 


Platform, wrought iron 
| Piers, wrought iron 
cast iron .. 


Timber in platform "B85 


metres cube, of 13,397ft. 


.- 650 


platform 20,000 metres cube, or 706,340it. 


forward. 


the Civil Engineering works in the late Bxhibition. 


| Tae Great Sur.—On Thursday the frst meeting in connection 
| with the affairs of the Great Ship Company since it has been con- 
signed to the custody of the Court of Chancery for the purpose of 
investigating and winding up its 
Whiting, chief clerk to the Mas 
cast iron, placed in three rows of four in each; and of a series of | Chambers, the object being to appoint an official liquidator, under 
the Joint Stock Companies Winding-up Act. 










r of the Rolls, at the 


«+ 1,200 tons 


fairs was held before Mr. G. 


Mr. Hutchins pro- 


” 


’ 
Masonry in 


~ 


Rolls 


posed Mr. Hawes, the late chairman of the shareholders’ committee. | 


} amounted to 80,000, 
was 300,000 ordinary and 100,000 preference shares, ‘There 
creditors to the extent of £25,000, the total amount of debts being 
| £35,000, excluding a first mortgage of £100,000, and a second mort- 
the company, including unsecured 


The total debts of 


were 


upper layers of earth, is in the tuf of Corporteux, and the rest of the | creditors, were £142,850. Mr. Dantziger, the assistant secretary of 


the company, in his affidavit, stated that the nominal capital 
of the company was originally £330,000 in shares of 41 
each, but only 303,304 shares were taken up; 100,000 pre- 
ference shares of £1 each were subsequently issued, making the 
aggregate subscribed capital £403,404. The assets of the company 
consisted of the great ship, her stores and appurtenances, the office 
furniture in London, and the arrears of calls due, amounting to 
£530, which were believed to be irrecoverable. Mr. Bradlaugh 
proposed Mr. J. Cooper, of the firm of Johnstone, Wintle, and 
Cooper, of Lothbury, as official liquidator, and objected to the 
appointment of Mr. Hawes, who, until the last meeting of the 
company, was a shareholder in the company. Mr. Rose, solicitor, 
proposed the appointment of Mr. R. P. Harding to be official liqui- 
dator on bebalf of Mr. William Anderton Rose, M.P., the late Lord 


: . ._,| Mayor, a holder of 250 paid-up shares and a debenture of £100, 
Lhe whole work cost £100,000 sterling; or about £90 per foot | * ae } ! 

An account of the remarkable nanner in which the piers 
were put down was given in the report, by Sir John Rennie, upon 


anda creditor for overdue bills of £813 from the time when they were 
dishonoured. The Chief Clerk, in the course of a long summing 
up, said he was of opinion that Mr. Hawes ought to be appointed 
official liquidator. His knowledge of the company’s affairs well 


| qualitied him for the office, and he appeared to possess the suffrages 


of the largest number of the sharebolders. Mr. Hawes was 
accordingly appointed official manager, giving £3,000 as security, it 
being understood that an appeal against the appoiutment would be 
made in favour of associating with the official liquidator either Mr. 
Harding or Mr. Cooper. , 
Foreien ann Conostat Jorrines.—Orders having been received 
by the naval constructor at the Brooklyn Navy Yard to prepare the 
ways for three new fast sloops-of-war, the prelimizary work bas 
been for some time going on. These vessels will be larger than 


| any of the wooden ships now in the navy. Their magnitude may 


be imagined from the fact that each of them will be 3avit. long— 
some feet longer than the Niagara and the Persia.—An influential 
meeting of railway directors, &c., was recently held at Boston, U.S. 


| to consider the expediency of establishing an American line of 


steamships between Boston and Liverpool. 
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ON THE LOCOMOTIVE ENGINES IN THE 
INTERNATIONAL EXHIBITION OF 1862.* 
3y D. K. Crank, C.E. 

Tue collection of locomotive engines shown in the International 
Exhibition of 1862 may be adopted as a fair average exponent of the 
best and most recent practice, both English and foreign, particularly | 
the former. The English engines were mainly examples of the 
standard classes in general use on the principal English railways. 
The foreign locomotives showed greater variety, boldness, and 
originality of design, and were mainly constructed for lines with 
very heavy gradients and sharp curves, which are generally 
associated together in mountainous districts, causing special me- 
chanical difficulties not applying to the general circumstances of the 
English railways. 

Twenty engines altogether were exhibited, of which eleven were 
contributed from the United Kingdom, three from France, one from 
Belgium, two from Austria, one from Prussia, one from Saxony, and 
one from Italy. Of the above twenty engines, fourteen had outside 
cylinders, and six had inside cylinders; and of the eleven English 
engines, seven had outside cylinders, and four had inside cylinders. 
Most of the engines were specially constructed for burning coal—a 
feature which has been introduced entirely since the former Exhibi- 
tiou of 1851, on account of the smaller cost of cual for fuel compared 
with coke. 

English Locomotives.—Amongst the English locomotives may be 
noticed first, as specimens of the largest class of express engines, 
two exhibited and manufactured by the London and North-Western 
Railway, one with insideand the other with outvidecylinders, but both 
witb 7ft. Gin. driving wheels, aud designed with special regard to 
the running of the express trains on that line. : 

Of the inside cylinder class only three engines were made, as it 
was found to be heavy on the road and in consumption of fuel. It 
is an engine of maximum dimensions, and indeed, must be con~- 
sidered beyond the capacity of the narrow gauge for proper work- 
ing. With cylinders of 18in. diameter, and a stroke of 24in., 
7it. Gin. driving wheels, and 26 square feet of grate, it weighs 349 
tons in working order, of which there are 14} tons on the single 
pair of driving wheels. With the tender, weighing 25 tons with 
fuel and water, the total weight to be moved amounts to about 
60 tons, exclusive of the train. The boiler has been designed for 
burning coal, with a combustion chamber and a double compartment 
of the tire-box for alternate firing, to which have been added fire- 
brick arches inside, and deflecting plates in the doorways. ‘The 
grate is 7[t. long in two parallel strips, and the enormous amount of 
242 square feet of heating surface has thus been attained in the fire- 
box and the combustion chamber; making the “direct” heating 
surface greater than has before been attained on the narrow gauge. 
But the advantage of “ direct” surface, or that which is exposed to 
the radiant heat of the fire, depends upon its being within a 
reasonable distance of the grate ; whereas in this fire-box the crown 
is 6ft. Sin. above the grate, and the upper portions of the surface are 
therefore nearly ineffective for evaporation. This great extension 
of fire-box and combustion chamber has led to the curtailment of the 
tubes to 9ft. din. length, and it has been attempted to compensate 
for this by packing 214 tubes together at ‘50in. distance apart, 
making 980 square feet of heating surface in the tubes. The 
opinion has beer extensively held that heating surface is mecha- 
nically the equivalent of evaporating power, but this in the writer's 
opinion has not been confirmed by practice; for besides surface, 
circulation is wanted ; the circulation of the water to the tubes, and 
of the steam from amongst them: and in this particular engine the 
evaporative power of asmaller number of tubes placed at ‘75in. apart 
would have been greater than that of the tubes as they are. The 
driving and leading springs are connected by a compensating beam, 
which seems likely to give an uusafe freedom of action to the engine 
at high speeds. 

The outside cylinder engine, exhibited by the London and North- 
Western Railway, is one of a numerous class running the express 
trains on that line, and contrasts in several respects with the inside 
cylinder engine. It weighs only 27 tons in working order, and the 
tender 17} tons, making a total of 44} tons, as against 60 tons for the 
other eugine ; and the weight on the driving wheels is only 11} tons 
instead of 14} tons. The weights on the several wheels are :— 

Inside cylinder Outside cylinder 


engine. engine, 

Lewing wheels .. .. «. 11 90tons .. .. 9°40 tons, 
Driving wheels.e 2. o. oe 1430 ,, « « IS ,, 
Trailing wheels oo co oe DO ws co oo OF » 
Total weight.. .. 34°70 ee WOO w 


The fire-box is of the ordinary form, with little more than half 
the grate surface of the other engine; and it is fitted, for coal- 
burning, with a fire-brick arch and two air openings in front, closed 
by a regulating flap. The heating surface of the fire-box is 85 square 
feet, being littl» more than one-third that of the inside cylinder 
engine; aud there are fewer tabes, but then they are “62in. apart. 
The other engine gains the advantage in the greater size of blast 
orifice, which is 54in. diameter for the inside cylinder engine, and 
4lin. for the outside cylinder engine—owing to the large area of 
grate in the former engine, which does not require the same sharp- 
ness of blast to draw the air through. 

Regarding the engines as carriages, the height of the centre of the 
boiler in the inside cylinder engines, 7ft. 5}iu above the level of the 
rails, is considerable, and tells upon the rails when the engine sways. 
In the outside cylinder engine, though the driving wheels are as 
large, the centre of the boiler is Llin. lower; and this in connection 
With a compact wheel base and a balanced driving wheel, produces 
a safe, steady, and easy-running engine. In both the engines feed- 
pumps are displaced by two Giffard’s injectors. 

The outside cylinder engine is fitted with a duplex direct-action 
safety valve, in which a pair of valves are pressed down by a cross- 
bar with a spiral spring attached to the bar midway between the two 
valves—a decidedly superior arrangement to the ordinary weighted | 
lever, since this valve cannot be tampered with, and is much more 
prompt is discharging an excess of steam, as it opens wider for a | 
given excess of pressure. The smoke-box is furnished with a de- 
scending hopper at the bottom, having a small opeving not closed, 
through which ashes and ignited cinders are allowed to escape con- 
stantly ; thus overheating of the smoke-box is prevented. ‘he re- 
versing gear is worked by a screw and hand-wheel, instead of the 
usual long lever and knotched sector; this reversing gear,which is 
applied to nearly 200 engines, is more easily worked, saving the | 
engine-man a great deal of fatigue. 

The tender of this engine, exhibited with it, has six wheels, and 
weighs, empty, 9} tons, full 17} tons, the load being equally dis- 
tributed on the wheels. It is fitted with the apparatus for picking 
up water whilst ranning—a scoop is let down from the bottum of 
the tender, and dips int» the water contained in a long open trough 
between the rails, from which it is made to flow up the scoop into 
the tender tank by the motion of the tender in running. A mini- 
mum speed of more than fifteen miles per hour is required for this 
operation. Three of these water troughs have now been laid down, 
and are in use, in different situatious on the London and North- 
Western Railway; and their advantages are, that the size and 
weight of the tender for running a given distance may be reduced, 
the number of stoppages lessened, and time saved. An express engius 
has thus been enabled to run the whole distance from Holyhead to 
Stafford, 1304 miles, in one continuous run, without a single 
stoppage, at an average speed of 54} miles per hour. 

The next engine to be noticed is a passenger express engine, for | 
the South-Eastern Railway of Portugal, 5ft. Sjin. gauge, exhibited 
and manufactured by Messrs. Beyer, Peacock, aud Co., whose design 
is characterised by elegance, thoroughness, and finish, in form, 
arrangement, and detail. This engine is a type of the prevalent 
style of English inside cylinder express engines. The framing is 
composed of two pairs of longitudinal bars or slabs runuing straight 
from end to end, cross-braced by the cylinders, the foot-plate, and 
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various cross-plates. The extension alongside the fire-box of the 
two inside longitudinal slabs, which stopped short in front of it in 
theearlier examples of this description of frame, isa great improvemen 
in practice, as it counects the steam cylinders, driving axle, and 


| drawplate directly and immovably together, and bears the entire 


strain of the steam in the cylinders, and transmits the tractive force 
to the train. The boiler is thus relieved of all strain from the 
working parts, from which formerly it was not free, and then 
suffered accordingly. The driving axle is made with only two 
bearings, inside the wheels, for which the guards are forged on the 
inside frame plate, and the leading and trailing wheels have their 


| bearings outside the wheels—an arrangement originated by the late 


Mr. John Gray, and now generally adopted for its simplicity, and 
for the greater firmness of the frame, and the increased duration of 
the crank axle. ‘The steam strain is, in fact, confined to the two 
inside frame plates, and to the inside bearings of the crank axle, 
close to the cranks. ‘The leading and trailing wheels are 3ft. 9in. 
diameter, the driving wheels being 7ft. ‘The leading wheels have 
been thought too small, and no doubt there is space in the engine 
for enlarging them; but they would have departed from uniformity 
with the six tender wheels, which also are 3ft. 9in. diameter. 

The short cast iron blast pipe reaching just above the level of the 
upper row of the tubes is to be remarked. This level of blast 
orifice has been found to give the best results, creating a better 
draught with a wider orifice, as compared with higher blast pipes ; 
and was arrived at by Mr. Peacock, by means of a series of well 
arranged experiments on the Manchester, Sheffield, and Lincolnshire 
Railway; the low blast pipe is now generally employed. The 
early blast pipes were carried some distance into the chimuey, and 
had a very contracted orifice, and a sharp blast with much back 
pressure on the piston was the consequence, 

The boiler, in consequence of the greater width of the Portuguese 
gauge, ft. 5jin., has a large square fire-box, 4ft. 10in. each wa 
over the outside shell, aud has a large diameter of barrel, 4ft. 2in., 
which gives abundance of steam and water space. Nevertheless, 
for effective heating surface, a fire-box of oblong form would, in 
the writer's opinion, be better. There are 215 tubes of 2in. diameter 
placed at *dGin. apart: had the tubes been only ljin. diameter, 
which, upon the whole, the writer considers the best size, and placed 
in the same position, the larger clearance of *69in. so obtained for 
circulation, would have improved the evaporative efliciency. The 
fire-box is adapted for coal burning with a fire-brick arch, a deflector 
plate from the doorway, and sliding fire-doors, on the plan in use on 
the Midland Railway. 

A passenger express engine for the Caledonian Railway, exhibited 
and manufactured by Messrs. Neilson and Co., is a specimen of the 
class of engines extensively used on that line, which were designed 
with a view to economy rather than speed, although a very large 
driving wheel is used; they are employed on main live service 
between Glasgow and Carlisle, taking their turn with all trains, 
fast and ordinary. From the experience that had previously been 
acquired of the durability and general economy of the 7it. driving 
wheels over the original 6ft. wheel passenger engines of the liue, it 
was supposed that a further extension of the principle of enlarging 
the driving wheel would be advantageous ; and the extreme size of 
8ft. 2in. diameter has been adopted for trial in the class of engiues 
exhibited; but it may be questioned whether this has not been 
carried too far. ‘The cylinders are 17j{in. diameter and 24in. 
stroke. This engine has grown out of the old Crewe pattern 
of engine, originally introduced on the Caledonian line by the 
late Mr. Locke, the chief engineer, and successively modified to meet 
the growing requirements of the traflic. The engine weighs in 
working order 303 tons, of which the driving weight amounts to 
14} tons. This driving weight is considerably in excess of any 
other among the engines exhibited, except that of the North- 
Western inside cylinder engine ; but no doubt the large size of the 
driving wheels, 8ft. 2in, diameter, reduces in some degree the inju- 
rious effects of so great a concentrated load on the permanent way. 
The counterweights are compactly forged into the rims of the 
wheels, extending over one-third of the circumference ; and though 
a little more weight is thus requisite to complete the balance, it 
sweeps gently over the rails when the engine is in motion, without 
the sledge-hammer effect of a revolving cubical mass compressed 
into the space between two or three spokes. Forsuch alarge wheel 
also the spokes are planted thickiy, at 10in. centre to centre on the 
rim; the stiffness of a spoke decreases in a rapid proportion with its 
length, diminishing as the cube of the length, so that a spoke of an 
8ft. wheel will be only about half as stiff asa spoke of the same 
scantling for a 7ft. wheel. The driving axle is of cast steel, and the 
tyres are of Krupp’s steel. 

The framing of the old Crewe engine is retained in this one, 
giving outside bearings to the fore and hind axles, and inside bear- 
ings to the driving axle. 

Iu this respect the North-Western outside cylinder engine, 
already described, is at variance with the older practice, having but 
one longitudinal frame-plate on each side, with inside bearings for 
all the wheels. It may very properly become a question whether 
he cylinders should be so rigidly united as they are in the Caledo- 
nian engine to the cutside frame-plates, which carry two pairs of 
wheels and axles, and, of course, trausmit the shocks of the road to 
the cylinders. The foot-plate is provided with a housing for the 
eugineman and stoker—a most important provision for their com- 
fort, and, consequently, for the safety of railway trains, Plain-fence 
plates or weatherboards across the back of the fire-box are now 
commonly applied to engines, and these are useful ; but the housing 
is certainly better, and it seems strange that the adoption of so de- 
sirable a protection should have been so long neglected. 

The slide valves are made with J }in. lap at each end, according to 
the proportion originally arrived at by Mr. Sinclair on the Caledonian 
Railway, from finding the peculiar importance of long lap and long 
travel for the valves of outside cylinders. The long lap and long 
travel of the valves unquestionably facilitate the free exhaust of the 


| steam at high speeds from exposed cylinders, in which the steam is 


more or less partiully condensed: and moiststeam, being not soactive 
as dry steam, exerts an excessive back pressure on the piston, if not 
freely discharged. 


The boiler is fitted with the fire-brick arch and door deflector | 


previously referred to for burning coal ; the barrel is 3ft. 10in. 
diameter, and contains 192 tubes of 1jin. diameter, placed with *62in. 
clearance between them. Giffard’s Injectors are employed. The 
consumption of coal by these engines is stated to average 23 lb. per 
mile, with trains of nine heavy carriages and a speed of thirty-five 
to forty miles an hour; and they take thirteen loaded carriages up 
the Beattock incline, an average rise of 1 in 78 for ten miles, at a 
speed of thirty miles an hour. 

The goods engine for the London, Chatham, and Dover Railway, 
exhibited and manufactured by Messrs. Sharp, Stewart, and Co., is 
a first-rate six-coupled-wheel engine, with 5ft. wheels and 17in. 
cylinders of maximum power, adapted for the heavy loads, heavy 
gradients, and the high speeds ultimately intended on that line. It 
is a fine engine, of excellent workmanship and proportions. It 
weighs empty 28} tons, full 32 tons; and the weight is pearly 
equally distributed over the three axles, to the advantage of the 
permanent way, so that the load onany oneaxle does not vary more 
than 7 ton from the average load on all the axles, the loads being as 
follow :— 

Leading wheels .. 


a =e ee oe oe #0 


10°65 tons 


Middie waeels a a oa eo BP a 
Trailing wheels «2 «. cc «o cc co e¢ 886 » 
Total weight .. .. «. «. oo S805 4, 


The fire-box is 8ft. long externally, with an inclined grate, on the 
South-Eastern Railway plan, for burning coal, which give a longi- 
tudinal section and sectional plan of the fire-box. ‘The hind axle is 
thus brought under the fire-box about one-third of the length, and 
is enabled to take its proper share of the load; whilst the length of 
wheel base is moderated, and is bisected by the middle axle; ad- 
vantages peculiar to this plan of fire-box. The fire-box measures 
7ft. din. long inside, divided longitudinally by a midfeather, and has 
274 square feet of grate. There are 189 tubes, 2in. diameter, with 


*62in. clearance, within a 4ft. 2in. barrel. These are good proportions, 
according to current practice; but had there been only 160 tubes 
with *7din. clearance, in such a large barrel, it would, in the writer's 
opinion, have been decidedly better. The boiler is fitted with 
Giffard’s Injector. The housing for the engineman, with windows 
in the front and sides, is very good and complete. 

The frame is composed of four longitudinal plates, carried from 
end to end, with suitable cross-plates to bind them. The other 
plates are each of one slab, combining great strength and lightness ; 
the usual construction of outer frame with double plates and timber 
packing has thus been superseded in this engine. Tho driving 
axle has four bearings, two inside and two outside, and the 
extreme axles have only outside bearings; and the old an- 
tagonistic action is set up, arising out of the unequal wear 
of the inside and outside bearings; the inside bearings next 
the cranks, receiving the full strain of the steam, will wear 
faster than the outside bearings, leaving the cranks unsupported, 
and shortening the duration of the axle; overstraining in that way 
also the connections of the inner and outer frame-plates, and thereby 
loosening them. On the other hand, this arrangement admits of 
large outside bearings and capacious axle-boxes for all the axles ; an 
advantage which, unfortunately, the narrow gauge does not permit 
for inside crank-axle bearings. The drawing tackle of this engine 
is connected exclusively to the frame, and kept quite independent of 
the fire-box. 

The valve gear is very substantially and firmly arranged ; the 
expansion link is shifted, and the slide block is not overhung, but 
hung between the ends of the link which carries it. This evgine is 
stated to be capable, with a working pressure of 120 lb. per square 
inch, of taking a load of 480 tons on a level at twenty miles an hour, 
- a load of 250 tons up a gradient of 1 in 100 at fifteen miles an 

our. 

A six-wheel-coupled goods engine, of excellent workmanship, for 
the Midland Railway, was exhibited and manufacture 1 by Messrs. W. 
Fairbairn and Sons. Ithas the ordinary rectangular fi-e-box with 
14} square feet of grate, and is fitted on the Midland plan, already 
referred to, for burning coal. The cylinders are 1éin. diameter 
with 24in, stroke. The engine weighs in working orde: 32} tons, 
and is a thoroughly good engine of its kind; itisat pe of the 
powerful goods engine usually met with on the old mtin lines of 
railway, and may bo usefully compared with the Chatha . and Dover 
goods engine last described, which is an engine of th same weight 
and power, but of a different and more «cent cass. In the first 
place, the weight is not so well distributed on the wheels of the 
Midland engine, being considerably in excess on the leading wheels, 
the loads being as follow : 


Midland Chatham and Dover 
engine, engine, 
Leading wheels. .. .. «. 12°30 tons .. .. 10°65 tons, 
Middle wheels .. .. oo eo 1125 ,, oo oo 39°66 ,, 
‘Trailing wheels., .. .. «. 870 ,, oo OW ,, 
Total weight.. .. .. 32°25 3205 ,, 


Showing in the former engine 3} tons more load on the leading 
wheels than on the trailing, and in the latter only } ton more ; 
while the wheel base of the former engine is 16ft. Gin., or 1ft. more 
than that of the latter, as the vertical fire-box of the former keeps 
back the hind axle. The frame of the Midland engine, like that of 
the othor, has four longitudinal plates, with four besrings to the 
driving axle and outside bearings to the other axles, but the insile 
frame plates stop short at the fire-box, and are fastened to it by 
sliding joints, allowing for expansion of the boiler. The draw 
plates are rivetted to and across the back of the fire-box, from 
which the whole of the drag is taken; and therefore, as the tractive 
force must be transmitted from the outside frame plates to the fire- 
box, they are very strongly united to it by brackets for that purpose. 
rhus the whole area of the frame bebind the fire-box remains un- 
employed except as standing ground. This is, in the writer's 
opiuion, an objectionable feature in the engine, without any coun- 
tervailing advantage. Not only is the steam power transmitted 
circuitously, tending to overstrain and buckle the framing, but it 
arbitrarily subjects the boiler, already highly strained, to a great 
and unnecessary additional strain, which is now beneficially 
avoided in the other arrangements of the framing as already 
described. 

The boiler tubes are well designed, being 2in. diameter, 180 in 
number, and placed with *62in. clearance, in vertical rows, which 
accounts for thle high character of these engines for keeping up the 
steam. The boiler is put together without angle iron, the plates 
being flanged at the end; the steam dome also is flanged and formed 
in one piece. For this purpose thick-edged plates are used, rolled to 
fin. or jin. thick at the edge, to allow material to work upon in 
flanging. The advantages claimed for the thick-edged plates in their 
application are that they save a joint, including a row of rivets, and 
are stronger than angle-iron joints; and that the joints are cheaper 
and easier to make, and are not subject to grooving by corrosion. 
The dome joints being faced in the lathe, bad joints are prevented. 

Of the mixed engines a six-wheeled four-coupled engine for the 
East Indian Rail way, of 5ft. Gin. gauge, was exhibited and manufactured 
by Sir W. G. Armstrong and Co., with outside cylinders and the hiud 
| wheels coupled. The wide Indian gauge of rails 5f{t. Gin., admits of 
} @ large fire-box 4ft. ljin. square inside, with a grate of 17 
| square feet. which appears too large for the cylinders of I6in. 

diameter and 22in. stroke, and the wheels of Sft. Zin. diameter. 
The boiler tubes, 157 in number, are LOft. Llin. long, 2}in. outside 
| diameter, and they clear one another by ‘56in. These proportions 
would, in the writer's opinion, be improved by reducing the tubes 
| to 2in, diameter with increased clearance; and the reduction of 
| heating surface would be amply compensated by the increased 
| facility for circulation of the water and steam between the tubes. 

The total weight of the engine in working order is 32} tons, 
which is too great for such an engine ; 21} tons are available for 
adhesion, but very unequally divided between the wheels, the 
respective weights being :— 





Tons. 
Leading wheels... «co cc «2 cc cc of se co co oo LNT 
Middle wheels co 1c oo 0c cc cc 00 08 ce oe 12°55 
Trailing wheels... .. se 2 ce oo of cf cf oo oo 8,67 


Total weight 32°69 

The leading wheels are 3ft. Zin. diameter, and the six wheels of the 
tender are 3{t. 9in. diameter, only 2in. difference in size. 

The slide valves have only jin. lap, but this is inadequate fora 
16in. outside cylinder, in which there is always more or less con- 
densation of steam, The back pressure on the piston at high speeds 
must be considerable, as an insufficient lap prevents a full and free 
opening to the exhaust, which is required to be greater for moist 
than for dry steam. The foot-plate is furnished with an awning 
frame, to protect the engineman ey from the sun and to 
insure ample ventilation: an object of vital importance in Ludia. 
It is a very complete screen, the use of a weatherboard being un- 
favourable for ve ntilation, 


(To be continued.) 


ANNEALING or Srevt.—In annealing of steel, the same care is 
required in the heating of it as there is in heating of it for harden- 
ing, as over-heating the steel is as injurious in one case as in 
the other; and in the process of annealing some artists differ 
very much, some approving of heating the steel and bury- 
ing it in lime, some of heating it and burying it in 
cast-iron borings; others approve of heating it and burying 
it in saw-dust ; but a far better plan is to put the steel intoa box, 
made for the purpose, and fill it with dust charcoal, and plug the 
ends up so that the air is kept from the steel, then to put the box and 
its contents into the fire, till itis heated thoroughly through, and 
the steel a low red heat; it must then be taken from the fire, and 
allowed to remain in the box, without o ping the box till the steel 
is — and when taken out the steel will be nice and clean and very 
soft. 
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Tus invention is by Messrs. Lawfand Inglis, of Glasgow, and 
it relates chiefly to the application of pressure in making moulds for 
casting metal, and is applicable principally, although not exclusively, 
to articles of a generally cylindrical or — form. Raye 

Fig. 1 is a front elevation of a modification of mould press used 
in carrying out the invention; Fig. 2 is a plan; Fig. 3 an end 
elevation; aud Fig. 4 a vertical section. 

Figs. 5, 6, 7, 8, 9, 10, 11 represent mould box details. 

In making moulds by pressure the sand or mould material 

ily at first occupies a larger space than when compressed, and 

itis important that the quantity be nicely gpa em in order 
that the compressed mould surface may be of a suitable hardness. 
The means by which this extra sand for compression is measured and 
shaped forms an important feature of the presentinvention. An ex- 
ternal mould for a pipe, for example, is made in two halves in the usual 
way, each half in a mould box 1, such as is shown in side elevation in 
Fig. 1, in plan in Fig. 2, in cross section in Fig. 4, and in longitu- 
dinal vertical section in Fig. 10, while three additional cross sections 
are given in Figs. 7, 8,9. The mould box 1 being laid on a table, 
on a carriage, or on rails 2, has placed upon it a frame or open 
plate 3, shown detached in edge view and plan in Figs. 5 aud 6, and 
in position in Figs, 1, 3, 4,10,and 11, Fig. 11 beingaplan. The 
opening in this frame 3 is, by preference, shaped to coincide with the 
insides of the top edges of the mould box 1, and the frame is set 
accurately in — by means of steady pins or equivalent 
—— n some cases a second frame (not shown) may 
fitted upon the first, the inner edges of the top frame being 
shaped to correspond to the longitudinal section of the pipe to be 
cast. The sand to form the mould is filled in and scraped flush 
with the surface of the frame 3, and the extra quantity for com- 
pression is accurately determined by the thickness of this frame; 
the proper thickness for which can be easily determined by experi- 
ment, and when once settled a perfectly uniform hardness of all the 
moulds made with the same apparatus is secured without any 
particular skill or attention. The sand is removed from the central 
part by means of scoop scrapers, guided along or upon the frame 3, 
or upon the second frame placed on the top thereof, and acting either 
longitudinally or circularly ; these scrapers are, however, shaped so 
as not to clear out the full space to be occupied by the pat- 
tern, but leave sufficient extra sand for compression. In the 
case of very small pipes or articles it is unnecessary to scoop 
out any of the sand. ff a second or top frame has been ised, this 
is next removed, but not the first frame 1; and the pattern 4 is 
then pressed down into the sand. The pattern 4 is combined with a 
flat plate 5, which forms the parting surface, and this plate is shaped 
to exactly fill the opening in the frame 3, described as placed upon 
the moul! box 1. The pattern 4 is forced down until the parting 
plate 5 is flush with the top of the mould box 1, that is, with the under 
side of the frame 3, when the extra sand which was previously 
above that level, and within the frame 3, will have been compressed 
into the mould box 1, and a firm parting surface will have been 
thereby obtained, the pattern surfece of the mould having been at 
the same time compressed and formed by the pattern. The pattern 
may be arranged so that it can be turned upon its axis while 
shaping the mould, so as to impart smoothness to the surface ; or a 





very fine finish may be given to the surface by moistening the part- | 


ing edges and dusting on or applying the usual “ blackening ” or 
surface material, and then subjecting the mould to a second com- 
pression with the pattern. 

The compression may be effected in various ways, by means of a 
hydraulic press, or by eccentrics, levers, or screws. It is, however, 
preferred to eraploy a kind of toggle-link press arrangement, the 
action of which is of a gradually increasing strength. 

In a convenient modification of such apparatus a set of parallel 
links 6 are jointed on stationary pins in the top beam 7 of the press 
frame, their lower ends being joiuted to a horizontal bar 8, which is 
guided and works in slots in the side frames or standards 
9. To the horizontal bar 8a second set of parallel links 10 are 
jointed by their upper ends, their lower ends being jointed to 
the platen or frame 11, carrying (or it may be merely passing on) 
the Maye ly In the open tion of the press as shown, the 
middle joints of the links 6, 10, are out of the vertical lines, but on 
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| 26,ofresignations5 and of erasures 3, leaving an effective increase of 40, 





INGLIS’ MOULDS FOR 


CASTING. 

















the horizontal bar 8 being moved transversely (to the left hand in 
Fig. 1) the links straighten, and the pressure is applied with 
gradually increasing leverage. To guide the platen or pattern 
frame 11 accurately in its descent it is provided with wheels 12, 
which fit and work in guide grooves formed upon the side 
standards 9. The horizontal bar 8 may be actuated, in various ways, 
by a lever, by a pinion and rack, or by the direct action of a steam 
cylinder and piston. 

In a convenient and simple arrangement of the actuating details 
there is, jointed on the end of the bar 8, a segmental rack-piece 13, 
arranged to turn between a owe of brackets 14 on a centre so 
placed that the live through such centre, and the joint on the end of 
the bar 8, is always parallel to the upper toggle links 6; a pinion 
15, carried by the brackets 14, gears with the toothed are of the 
rack-piece 13, aud on the spindle 16 of this pinion there is a spur 
wheel 17 in gear with a second pinion 18 on a spindle 19, also car- 
ried in the brackets 14. Handles can be applied to either of the 
pinion spindles 16 or 19, accordingly as less or more power is re- 
quired. Itis preferred to form the mould boxes 1 with sledges 20 
grooved to slide on angular rails 2, this arrangement securing steadi- 
ness and parallelism, and avoiding the risk of overturning 





INSTITUTION OF CIVIL ENGINEERS. 
December, 15, 1863. 
Joun Hawksuaw, Esq., President, in the Chair. 
ANNUAL GENERAL MEETING, 

In the interval that had elapsed since the last Annual General 
Meeting, it was — to the Council to be able to state that 
the progress of the Institution had been eminently satisfactory. 
The “ papers” read at the meetings had been numerous and varied ; 
the meetings themselves had been very fully attended; the library 
had received considerable accessions, both by donations and by 

urchases ; the number of members had steadily increased, and the 
unds were in a prosperous condition. These were certain tests 
that the Institution continued to be appreciated by those in whose 
interest it was established, and led to the conclusion that, so long 
as its aftairs were conducted as they hitherto had been, similar 
support and countenance would be extended to it. 

An enumeration of the papers read and discussed at the Ordinary 
General Meetings showed the variety of subjects which engaged 
the attention of engineers at the present day, and the extended area 
embraced within the operations of the members of the profession. 
Many of the papers read during the last two sessions had, at the 
request of the authors, been issued already in a separate form, so 
that the volumes xxi. and xxii. of the Minutes of Proceedings for 
the Sessions 1861-62 and 1862-63 might be said to ba completed, 
and would be issued in the course of a few weeks, An index of the 
series from vol. i. to vol. xx. inclusive was in hand, and though a 
task involving considerable labour, had already advanced fully one- 
half. Numerous applications having been received from the 
members for complete sets of the Minutes of Proceedings, the 
Council had determined to reprint some of the earlier numbers 
which were out of print, in order to be enabled to supply this 
evident want. 

The tabularstatement of the transfers, elections, deceases, and resig- 
nations, showed that the number of elections had been 74, of deceases, 


and making the total number of members of all classes on the books 
on the 3uth November last, 1,040. This was an increase of nearly 
39 per cent. in the last ten years, of which 4 per cent. occurred in 
the past session. During the last ten years the number of members 
had increased to a greater extent than the associates; for, whereas 
the numbers of those classes on the 30th of November, 1853, were | 
259 and 441 respectively, or in the proportion of 1 to 1-7, on the | 
30th November last these numbers were 425 and 588, or as | to 1-4. 

The deceases during the past year had been :--John Singleton 
Copley, Lord Lyndhurst, and William Tooke, honorary members ; 
Thomas Evans Blackwell, William Clegram, Richard Carden 
Des James Fenton, Joshua Field, Joseph Glynn, Mark Jones, 
William Lewin, and Captain William Scarth Moorsom, members; 





Beriah’ Botfield,* M.P.," Alexander Bremner, Alexander) Brodie 
Cochrane, William Coulthard, William Cubitt, M.P., William 
Dunlop, Charles Michael Jopling, Francis Morton, Geddie Pearse, 
Apsley Pellatt, William Rigby, Charles William Scott, James 
Sherriffs, Admiral Washington, and William Richard Whitmore, 
associates, 

It would be observed, with deep regret, that while the Institution 
had lost many useful and able members, there was included in the 
list one whose memory must ever be regarded with the liveliest 
interest; for to Mr. Joshua Field, to whom allusion was made, was 
due, in no small degree, the existence of the Institution of Civil 
Engineers. It was about the year 1816 that Mr. Henry Robiason 
Palmer, who was then articled to Mr. Bryan Donkin, first suggested 
to Mr. Field the idea of forming a society of young engineers, for 
their mutual improvement in mechanical and engineering science ; 
and it was no doubt owing to Mr. Field’s influence that Mr. William 
Nicholson Maudslay became the third who associated in this cause. 
These were shortly joined by five others—Mr. James Jones, Mr. 
Charles Collinge, Mr. James Ashwell, Mr. Thomas Maudslay, and 
Mr. John T. Lethbridge—and when the Institution was constituted 
on the 2nd of January, 1818, it comprised just these eight members, 
and so remained until the following year, when the number was 
increased by three. From that time to the present the numbers had 
steadily increased, the first great impetus being the acceptance of 
the office of Presideut, in 1820, by Telford, under whose fostering 
hand the Institution grew rapidly in importance, and eventually 
acquired a permanent position among the scientific societies of the 
metropolis. 

The abstract of receipts and expenditure, as prepared by the 
auditors, showed that the income .from all sources, during the 
twelve months from the 1st December, 1862, to the 30th November, 
1863, was £3,974 17s. 1d.. while the payments in the same period 
only amounted to £2,740 8s. 11d., leaving a balauce of £1,234 8s. 2d. 
Of ‘this, a sum of £1,000 had been invested in the purchase of 
London and North Western Railway Four per cent. Debenture 
Stock, making a total of investments during the last five years, out 
of the general funds of £3,500. The realised property of the Insti- 
tution now comprised:—1. General Funds, £9,357 0s. 8d. 2. 
Building Fund, £1,322 2s. 11d., and 3. Trust Fund, £9,970 12s. 7d., 
making a total of £20,649 16s. 2d., as against £19,041 !2s. 1d. at the 
same period last year. 

The Institution was now about to enter upon the forty-seventh 
year of its existence. It remained for the present members to 
emulate the example of those who had preceded them, and to 
sustain the high character for usefulness which the Institution had 
always enjoyed. 

After the reading of the report, Telford medals and Telford 
premiums of books were presented to Messrs. James Brunton, J. R. 
Mosse, Zerah Colburn, and Harrison Hayter; Telford premiums of 
books to Messrs. W. M. Peniston, W. H. Preece, A. W. Makinson, 
D. Miller, R. Crawford, W. Cudworth, and J. G. Fraser; and a 
Watt medal and the Manby premium, in books, to Mr. J. Fernie. 

The thanks of the Institution were unanimously voted to the 
president for his attention to the duties of his office; to the vice- 
presidents and other members and associates of council, for their 
co-operation with the pre-ident, and their constant attendance at 
the meetings; to Mr. Eharles Manby, honorary secretary, and to 
Mr. James Forrest, secretary, for the mavner in which they had 
performed the duties of their offices; as also to the auditors of the 
accounts and to the scrutineers of the ballot, for their services. 

The following gentlemen were elected to fill the several offices on 
the council for the ensuing year:—John R. McClean, president ; 
John Fowler, Charles Hutton Gregory, Thomas Hawksley, and 
J. Scott Russell, vice-presidents ; Sir William Armstrong,W. H. Bar- 
low, N. Beardmore, Joseph Cubitt, T. E. Harrison, G. W. Hemans, 
J. Murray, G. R. Stephenson, Charles Vignoles, and Joseph 
Whitworth, members; and Colonel Jervois, C.B., R.E., and 
Mr. C. Waring, associates. 

The meeting was then adjourned until Tuesday, January 12th, 
1864, when the monthly ballot for members would take place, and 
the following paper would be read :—‘‘ On the Closing of Reclama- 
tion Banks,” by Mr. J. M. Heppel, M. Inst. C.E. 
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SAMUELSON’S MACHINERY FOR THE MANUFACTURE 





Ma | 


Tus invention, by Alexander Samuelson, of 28, Cornhill, relates to 
an arrangement of machinery and apparatus for the manufacture of 
oil, and intended for use in the colonies and in foreign countries, and 
consists in so arranging and disposing the various parts as that all 
the shafting required, in place of being attached to the building 
containing the mills, is attacbed to or forms part of an independent 
framing forming part of the machinery itself, so that no separate 
fitting or attachment is required for such shafting, and the same is 
quite independent of the buildings, the advantages attained being 
that tho fitting or fixing a board by skilled workmen is dispensed 
with, and the whole of the machinery being compact is easy of ex- 
port and removal. 

Fig. 1 represeats a side elevation of a complete set of apparatus 
for manufacturing linseed oil, the driving gear being arranged, and 
supported in accordance with this invention, so that the entire 
machinery and apparatus is self-contained and supported without 
the necessity for fittings or fixtures to the walls of the building. 

A is the main shaft which actuates the entire apparatus; it is 
driven direct by a steam engine B,a crank C being formed on the end 
of the main shaft, to which the connecting rod D of the steam 
engine is coupled. The shaft A works in the several plummer 
blocks or bearings E, E, carried by the standards or supports F, G, 
and H. The end bearing over the presses I, I, is carried by the 
standard or support F, which is bolted to the heads of the presses. 
The two intermediate bearings are bolted to an entablature G sup- 
ported by vertical cast iron columns K, K, resting on the foundation, 
and the end bearing over the steam engine is carried by a short 
entublature H suported by a pair of cast iron columns L bolted 
down on to the engine-bed plate M. N is a small bevel wheel 
which drives the governor or regulator O of the engine; P is a large 
— keyed on to the main driving shaft, and Q is a bevel pinion, 
also keyed on to the main shaft and gearing into a large horizontal 
bevel wheel R, the vertical shaft S of which drives the large 
grinding stones T. The seed-crushing rollers U are driven by a 
strap V passing over a pulley W, keyed on the main shaft, and 
over a second pulley X, fast on a short shaft supported on bearings 
in the separate framing Y, which also carries the crushing rolls. The 
meal is heated in the two heaters Z, Z; and the agitator shafts a, a, 
are actuated from the main driving shaft A, by means of a spur wheel 
6, keyed on to that shaft, gearing into two other spur wheels c,c, fast 
on the ends of twoshort shafts working in bearings c', c', bolted to 
the main entablature G. These short shafts carry each a bevel 
wheel d gearivg into a corresponding bevel wheel e on the 
vertical shafts a of the agitators; 4, f, are two sets of pumps 
for working the two pairs of presses, I, I, and each set of pumps 
being worked by the singleconnecting rod g, coupled at the lower end 
to the pump levers and connected to an adjustable crank pin h in the 
disc 7, which is keyed on to the extreme end of the main shaft. It 
will thus be seen that the whole of the shafting and driving gear is 
carried by special supports or standards which are entirely indepen- 
dent of the walls of the building. 





PROPOSED HIGH LEVEL BRIDGES OVER THE 
THAMES. 


When the Select Committee of the House of Lords reported in 
favour of a railway which should form an -“ outer circle” round 
London, with “a bridge on the eastern side of the metropolis to 
connect the railways north and south of the Thames,” they must 
have very imperfectly considered the difficulties attending such a 
work. Certainly they had no evidence before them to justify such 
recommendations. ‘The evidence went to show the possibility and 
the difficulty of passing through London, and connecting the 
different railways within the metropolitan circle, and it also 
illustrated the possibi'ity and the difficulty of using the Thames 
Tunnel as a means of communication from one side of the Thames 
to the other. No one, however, was bold enough to propose an 
“outer circle” railway with a “ bridge” across the navigable part of 
the river; nor can it be supposed for a moment that the Lords 
themselves knew what such recommendations would involve. 

First, let us take the bridge. A bridge across the Thames is, of 
course, the key of such a railway. Without it an outer circle rail- 
way would only work back traffic from Blackwall on the north side 
of the river, round by Kensington, to Rotherhithe, on the south of 
the river, and vice versa. This it is possible to do at present by the 
North-London and other lines with even greater facility than an 
‘* outer circle” line could effect it. A bridge at the east of London, 
then, is the key of the outer circle system, without which an outer 
circle line must fail. Now, for the benefit of the House of Lords 
and of the public generally, let it be considered what such a bridge 
impiies. 

“A bridge at the eastern side of the metropolis” implies a bridge 
on a high level, so as not to interfere with the shipping of the 











Thames. It was to avoid the construction of such a bridge that 
Sir Isambard Brunel proposed the Thames Tunnel. So far back, 
then, as the time of that enterprising engineer avy sort of communi- 
cation, however difficult to effect, was considered preferable to a 
bridge. One reason for this is that the high-level required (not less 
than 150ft. above high-water mark) must be obtained from perfectly 
flat shores. How is this to be accomplished? Hitherto such a 
work has certainly never been attempted anywhere. The high-level 
railway bridge at Newcastle—which being above the navigable part of 
the Tyne was not required to be on a high-level for the convenience 
of shipping, but only for the convenience of railway communication 
—starts from the summit of the high cliffs through which the river 
flows. The Britannia-bridge across the Menui Straits also starts 
from banks very much elevated by nature on either shore But in 
the case of the bridge across the T'hames imagined by the House of 
Lords an artificial access to the high level must be obtained from 
both shores of the river, requiriug the construction of a hundred 
bridges, on high levels, across thoroughfares, railways, canals, 
rivers, aud even across docks, before the level of the bridge across 
the Thames can be approached. It is needless to point out how 
much the construction of such approaches must add to the expenses 
of the bridge itself. 

But this is far from being all. The bridge must not only be on a 
high level, but, to admit of the free passaye of shipping, it must be 
of agreat span. The smallest span spoken of in convection with 
these high level bridges isa span of 800it. No fixed bridge has ever 
been attempted by the boldest engineer with any such span as 800ft. 
The only bridge in the world over which railway carriages are 

assed, which has a span of 80 ft., is the bridge at the Falls of 

iagara, constructed by Mr. Roebling, an American engineer, on 
the suspension principle. But the suspension principle would be 
utterly inapplicable to a bridze across the Thames. A suspension- 
bridge oscillates with the weight of, the load, and with the momen- 
tum of the carriages passing over it. No load much exceeding 300 
tons has ever been conveyed, at any one time, over the Niagara 
suspension-bridge, and no train is allowed to pass over that bridge 
at a greater speed than three miles an hour. Even with these limi- 
tations the span of the Niagara suspension-bridge has been thought 
so dangerous that it has been practically diminished to 700ft., by 
building up supports at each of its extremities. 

No engineer would propose a suspension- bridge for railway pur- 
poses across the Thames ; and, therefore, we may take it at once 
that the proposed bridge would be a fixed bridge, built upon the 
tubular principle, or on the lattice principle, which is a modification 
of it. Now the central tub2s of the Britaunia-bridge are each 472ft. 
long. The height of these tubes is 31ft.; their width 14ft. 8in. ; 
their weight litt!e less than 2,000 tons. It will be remembered that 
a great facility presented iteelf to Mr. Robert Stephenson for the 
erection of the Britaunia-bridge. In the very centre of the 
Menai Straits there was a rock, called the Britannia Rock, of 
which he took advantage to build a pier, upon which the 
tubes were rested. No such favourable opportunity preeents 
itself in the channel of the Thames. There is no favouring 
rock in the middle of the ‘I'hames, and to build a pier or staging 
from the bed of the river, in the centre of the tideway, of sufficient 
height to carry the works over the centre of the stream, 150ft. above 
high water mark, may be considered an impossibility. ‘Ihe bridge, 
therefore, must have a span from shore to shore, which implies a 
span of sUuft. at the very least; and in order to be in proportion to 
8v0ft. in length, the bridge will require to be nearly 60it. in height, 
and of corresponding breadth. ‘Ihe weight of such a bridge could 
not be estimated at less than 5,000 tons ; and whetber such a weight 
could stand at a span of 800ft., or whether a bridge with such a span 
would not break down of its own weight, is a question which expe- 
rience at present has not determined. 

One thing, however, has been determined respecting such a bridge 
—and that is, the difficulty of setting it up. ‘The iron tubes of the 
Britannia, 470ft. in length, were floated into the Menai Straits, and, 


with all the advantages of that position, were got into their places | 


with extreme difficulty, and were only raised to the required levels, 
after six or seven weeks’ hard labour, with the aid of the most 
powerful hydraulic machines ever employed. Now let us suppose a 
tube, nearly double the size of those used for the Britannia~bridge, 
to be consiructed on the Thames—it may be at Millwall; let us 
suppose it safely floated to the point at which the piers for the high 
level bridge are to be erected on either side the ‘I'hames. How is this 
tube, or beam, or whatever it may be, of 800ft. in length, and nobody 
knows how many thousand tons weight, to beerected | 5Uft. above high 
water mark ? Can such a work be executed without stopping the 
navigation of the river for a period of time which may depend on a 
variety of contingencies and accidents ? Contractors are bold men; 
but is there any contractor bold enough to encounter the liability 
which would accrue from the stoppage of the navigation of the river 
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Thames for a month, a week, or even for a day, during the progress 
of an attempt to lift a tube, or a multiplicity of beams, equal in 
measurement to the breadth of the river itself, toa height of 150ft. 
above the river level? We say nothing of liability to accident. This is 
supposing an extreme case. But the question is, how a bridge is to 
be constructed at a height in the air of 150ft., with a span across the 
river of 800ft., and without the possibility of constructing even a 
staging in the centre of the river to facilitate the execution of the 
works ? 

Before considering further the question of outer circle railways 
dependent upon bridges over the navigable portion of the Thames, 
it would be well to know how such bridges admit of execution.— 
Daily News. 

Tue Wetsn Coat anv Inon Traves.—The Colliery Guardian 
states that in the Newport district the shipments of steam coal are 
increasing, and the merchants are well supplied with orders, and if 
matters continue in a satisfactory state at the collieries, and freights 
remain moderately low, there is no doubt that a large trade will be 
done during the next few months. House coal is also in good 
request, and not a few of the shippers complain that sufficient coal 
is not sentdown. The puddlers and others employed at the iron- 
works are getting dissatisfied with the rise they have already received, 
and managers find no little difficulty in keeping the men regularly 
at work. ‘The emigration continues, and in this unsetiled state of 
matters a considerable amouut of caution has to be exercised in ac- 
cepting orders. Rails are at present quoted £7 to £7 5s., freeon board, 
and bars £7 to £7 2s. 6d., with an upward tendency. At Swansea the 
demand for almost every description of iron continues, and the 
general activity which has lately characterised the trade seems to 
increase. Doubtless, very much of this activity is due to the fact 
that, makers have, until lately, been very cautious in accepting 
orders, while the wretched be prices hitherto obtained have 
altogether prevented anything like speculation or stock-making. It 
should not be understood, however, that there is any tendency with 
makers to increase their somewhat limited stocks on hand, for 
happily the present demand seems quite equal to the make, and 
some of the principal firms in this district have some considerable 
difficulty in keeping pace with the fresh orders which are con- 
stantly arriving. Should this activity continue, of which there 
appears every reasonable prospect, another advance in price 
will be demanded—in fact there are some indications that 
an advance of at least 10s. per ton on the best descriptions of 
iron will not be much longer delayed. The improved state of things 
alluded to is not confined simply to the princip:] works, but is per- 
ceptible in every department of trade, and artizans of every grade 
are, therefore, fully employed. Within the past week or ten days a 
very much larger quantity of iron has been exported to the conti- 
neutal states than for some weeks past; and, strange as it may 
appear, one or two large consignments have been made to the 
American States during the past week. With respect to the coal trade 
a better demand has set in for exportation, and the whole of the coal 
drops both in the north and south docks of Swansea, and those 
of Neath and Briton-ferry are well occupied. At the last 
meeting of the Swansea Harbour Trustees Mr. Sidney Hall, of the 
Patent Fuel Works, drew attention to the fact that some of the 
Cardiff skipbrokers were jealous of the rising prosperity of the port 
of Swansea, and were doing everything in their power to prevent 
the legitimate development of its trade and commerce. An agent 
of ove of the largest coal exporting firms in Scuth Wales district 
had lately issued a circular to captains and owners of vessels, in 
which he stated that the firm in question would not ship coals in 
Swansea but at a rate of 6d. per tou in excess of that paid in 
Cardiff. Some correspondence had passed in reference to that 
circular between Mr. Hall (as one of the trustees of the port 
of Swansea,) and the firm in question, and the result was, that 
the firm had utterly and entirely repudiated the issuing of 
such a document—the agent had in no respect been authorised 
to do so, and the circular had been withdrawn, and another 
| substituted in its place, stating that coals would in future be 
| shipped in Swansea on precisely the same terms as at Cardiff. 

At Cardiff, the irou trade generally continues in an active state, and 
the works are in active employment. As stated last week, the iron- 
| masters are well supplied with orders, and quotations are decidedly 
|in favour of sellers. There are large orders in the market for 
America, Italy, and other continental couutries, and buyers are 
unusually pressing with their orders. It would not be surprising, 
| looking at all the circumstances which affect the iron market, to see 





—_ and rails at £8 per ton at the works before another three 


months is over. The steam coal trade is in an equally satisfactory 

state, and the docks are full of vessels, some taking in cargoes, and 

— waiting for their turn. There is a fair business doing in 
ouse Coal, 
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LIMES AND CEMENTS. 


THE following is from a valuable practical treatise* on 
limes, cements, and mortars, by General Q, A. Gillmore, 
U.S. Army. 

The calcination of statuary marble, or any other pure variety of 
limeston , produces quicklime, by expelling from the carbonate of 
lime (CaO CO,) of which they are essentially composed, the carbonic 
acid gas (CU,), water of crystallisation, and organic colouring 
matter. Lime is, therefore, a protoxide of calcium, or in other 
words, a metallic oxide, thé base, calcium, having been classed, 
since Sir H. Davy succeeded in effecting the decomposition of lime, 
among the metals. Pure lime (CaO) has a specific gravity of 23, is 
amorphous, somewhat spongy, highly caustic, quite infusible, 
possesses great avidity for water, and, if brought in contact with it, 
will rapidly absorb +22 to °23 of its weight, passing into the condition 
of hydrate of lime, a chemical compound, of which the formula is 
Ca0.HO. The reactions resulting from this combination are 
attended with certain marked phenomena, such as a great elevation 
of temperature, the bursting of the lime into pieces with a hissing 
and crackling noise, the evolution of a hot and slightly caustic 
vapour, and, finally, after a few minutes, its reduction into an 
impalpable powder, of which the volume is about three and a half 
— that of the original lime. In this condition the lime is said to 

» slaked. 


Water dissolves, according to Sir H. Davy, about one four- | 


hundredth of its weight of lime, or, according to Thomson, one 
seven hundred and fifty-eigith, while Dalton states it to be, at 60 
deg. '., one seven hundred and seventy-eighth; and, at 212 deg., 
one twelve bundred and seventieth. The solutions, commonly called 
lime water, are valuable re-agents and antacids. Lime being more 
soluble in cold than in hot water, its solution becomes turbid when 
boiled. A similar result is produced by breathing into a solution 
through a tube, owing to the carbonate of lime formed by respira- 
tion, which, however, is dissolved by an excess of carbonic acid gas. 
A paste of the slaked lime is therefore a mixture of the hydrate of 
lime and lime water. It will remain in a soft condition for an in- 
definite period, if kept in a damp place, excluded from direct con- 
tact with the atmosphere. 

Lime, on account of its great affinity for moisture, and, when 
moist, for carbonic acid, absorbs them gradually from the atmos- 
—_ returning to the state of carbonate of lime, with an excess of 

ydrated base (CaO.CO,+Ca0.HO). To protect it against the effects 
of a deteriorating agents, it is necessary to preserve it in close 
Vessels. 

Lime may be distinguished by its dilute solution giving a white 
precipitate of oxalate of lime, when a solution of oxalic acid is added 
to it, which is not redissolved by an excess of oxalic acid; and 
pg yielding a precipitate with sulphuric acid and sulphate of 
Boda, 

The purest minerals of the calcareous class are the rhombohedral 
prisms of calcareous spar, the transparent double refracting Iceland 
spar, and white or statuary marble. They are entirely dissolved in 
dilute hydrochloric acid, with a brisk effervescence, due to the 
escape of carbonic acid gas, and contain, according to an analysis of 
a specimen of white «.arble by General Treussart, about *33 parts of 
carbonic acid, 64 of | ue, ‘03 of water. In pure carbonate of lime 
the lime amounts to *56 of the whole. 

The limestones which furnish the limes of commerce are seldom 
if ever pure, but usui 5 contain, besides the carbonate of lime and 
the water of crystallis: «n, variable proportions, seldom exceeding 
*10 in the aggregate, of some, if not all, of the following impurities, 
viz.: silica, alumina, magnesia, oxide of iron, and oxide of man- 
ganese, and sometimes traces of the alkalies, the presence of which 
modifies to a greater or less degree the phenomena developed during 
the process of slaking, as before stated, and renders necessary 
certain precautions in their manipulation and treatment, when 
employed for the purposes of construction as mortars. 

The striking and characteristic property of hardening under 
water, or when excluded from the air, conferred upon a paste of 
lime by these foreign substances, when their aggregate amount ex- 
ceeds +10 of the whole, furnishes the basis for a general arrangement 
of all natural or artificial products suitable for mortars, into five dis- 
tinct classes, as follows :— 

Ist. ‘he common or fat limes. 

2nd. The poor or meagre limes. 

3rd. The hydraulic limes, 

Ath. The hydraulic cements. 

5th. ‘The natural pozzuolauas, including pozzuclana, properly so 
called, trass or terras, the arenes, ochreous earths, schists, grauwacke 
and basaltic sands, and a variety of similar substances. 

The common, fat, or rich limes usually contain less than 
10 per cent. of the impurities mentioned above. In the process of 
slaking to a paste, their volume is augmented to from two to three 
and a half times that of the original mass, accompanied by a hissing 
noise, an elevation of temperature, and the rapid and progressive 
reduction of the lime to powder, and finally, if sufficient water be 
added, to a homogeneous and consistent paste. With the exception 
of a portion of the foreign substances mentioned, it is soluble to the 
last degree in water frequently changed. If made into a stiff paste, 
it will not harden under water, or even in damp localities excluded 
from contact with the air, or under the exhausted receiver of an 
air pump. In the air, it hardens by the gradual formation of carbo- 
nate of lime, due to the absorption of carbonic acid gas, aided by the 
deposition of crystals of hydrate of lime from the lime water 
of mixture, during the process of desiccation, 

‘The pastes of fat lime shrink in hardening to suck a degree that 
they cannot be employed as mortar without a large dose of sand. 
When used alone, they are unsuitable formasonry uuder water, or for 
foundations in damp soils; but in other situations have an extensive 
aj plication, possessing, as they do, great advantages over the other 
limes on the score of economy, on account of the large augmentation 
of their volume in slaking, their extensive distribution over the 
surface of the globe, and the simplicity of their process of manufac- 
ture, Paste of fat lime may be added to a cement mortar in quan- 
tities equal to that of the cement, without material diminution of 
Strepeth, 

The poor or meagre limes generally contain silica (in the shape of 
sand), alumina, magnesia, oxide of iron, sometimes cxide of 
Manganese, aud in most cases traces of the alkalies, in relative 
proportions, which vary very considerably in different localities. 
‘Their aggregate amount is seldom less than ‘10 or greater than *25, 


= 


although, in some varieties, it reaches as high as ‘35, and even, | 


though rarely, 39 of the whole. In slaking they proceed 
sluggisily, as compared with the rich limes, aud seldom produce a 
homogeneous and impalpable powder. ‘They exhibit a more 
moderate elevation of temperature, evolve less hot vapour, and are 
accompanied by a much smaller increase of volume than the rich 
liwes. Like the latter, they dissolve in water frequently renewed, 
though more sparingly, owing to the presence of a larger amount of 
impurities, and like them will not harden, if placed in the state ot 
paste, uuder water or in wet soil, or if excluded from contact with 
the atmosphere, or carbonic acid gas, They should be employed for 
mortar, ouly when it is impossible to procure common or hydraulic 
lime or cement, in which case it is recommended, if practicable, to 
reduce them to powder by grinding. As a fertiliser, they have an 
extensive application. 

A very large proportion, frequently ‘90 of the silica, contained in 
meagre limes, is in the state of mert grains of sand, which accounts 
for the frequent absence of those peculiar properties of hardening or 
* setting” uuder water, which would place them in one of the 
classes of hydraulic limes, were the silica present, or a suitable pro- 
portion of it, in a more appropriate form. 

‘The hydraulic limes, including the three sub-divisions of “ limes 
slightly hydraulic,” “ hydraulic limes,” and “ limes eminently hy- 
draulic,” seldom contain an aggregate of silica, alumina, magnesia, 
oxide of iron, Xc., exceeding *35 of the whole. ‘The proportion in 
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the first class ranges generally between ‘10 and ‘20 of the whole ; in 
the second class, between *17 and ‘24; while the eminently hydraulic 
| limes contain rarely less than ‘20, or more than 35. They all slake 
| under proper treatment, though more slowly than the meagre limes, 
| with buta slight elevation of temperature, the disengagement of 
| little or no vapour, and but a small augmentation of volume, rarely 
exceeding *30 of the original ; their appearance presenting in this 
| respect a striking contrast with the phenomena exhibited during the 
slaking of rich Jimes. 
| If mixed into a stiff paste after being slaked, they possess the 
valuable property of hardening under water, in periods varying from 
| fifteen to twenty days after immersion, if “ slightly hydraulic ;” six 
to eight days if ‘hydraulic ;” and one to four days if “eminently 
hydraulic.” As a general fact, these limes undergo, in slaking, an 
increase of volume inversely proportional to their hydraulic energy 
and quickness. 

The hydraulic limes, in their chemical composition, as well as in 
those qualities which confer value in their application to the pur- 

ses of construction, and in their geological position, occupy an 

ntermediate place between the common or fat limes and the 
hydraulic cements. They are consequently found in the United 
States in numerous and extensive deposits ; but as they possess no 
valuable property not present in a pre-eminent degree in those lime- 
stones which furnish hydraulic cement, it has not been found neces- 
sary, and certainly it would not be remunerative, to engage in any 
extensive manufacture of them for the trade. 

The hydraulic cements contain a larger amount of silica, alumina, 
| magnesia, &c., than any of the preceding varieties of lime, though 
the amount rarely if ever exceeds -61 of the whole. They do not 
slake at zll after calcination, differing materially in this particular 
| from the limes proper. If pulverised, they can be formed into a 
| paste with water, without any sensible increase of volume, and with 
| little, if any, disengagement of heat, except in certain instances, 
| among those varieties which contain the maximum amount of lime, 
| or border on the “intermediate limes.” They are greatly superior to 
| the best “eminently hydraulic limes,” for all the purposes of 
| hydraulic construction ; some of them being so energetic as to “ set” 
under water at 65 deg. F, in three or four minutes, although others 
require as many hours. 

hey do not shrink in hardening like the pasie of fat lime, and, 
| therefore, make an excellent mortar without any addition of sand; 

although, for the sake of economy, sand, and frequently both sand 
and lime, are combined with them. In the United States they are 
almost exclusively depended upon for hydraulic mortar. 

Lying between the two preceding classes in the amount of 
foreign substances which they contain, and possessing such 
| characteristic features as to entitle it, perhaps, to a separate notice, if 
not a separate classification, there is a class of compound limestone 
prominently developed in the argillo-magnesian deposits of this 
country, possessing in a very marked degree all the objectionable 
properties of the argillaceous intermediate lines (chauz limites), 
noticed by M. Vicat. When completely calcined, they set rapidly, 
both in the air and in water; but in the latter case as soon thrown 
down by the slaking of the meagre caustic lime, which they contain 
in excess. ‘This result is brought about either by the appearance, 
soon after submersion, of a fine network of cracks, all over the 
surface of the mortar, which gradually penetrate into the interior 
until the whole is reduced to a granulated or lumpy paste, possessing 
no cohesion, or, by the progressive softening of the whole mass, toa 
fine and homogeneous pulp, frequently accompanied in either case 
with a considerable enlargement of volume. 

If, after the action of the water has commenced, as indicated either 
| by the appearance of cracks, or by a general softening upon 
| the surface, the paste be again worked up with the trowel, dried off 
with bibulous paper, formed into a stiff cake and immersed, the same 
phenomena, though in a more moderate form, will frequently 
exhibit themselves again, and with some varieties will not entirely 
disappear until four or five repetitions of this process. This is 
particularly the case with some of the layers in Ulster county, 
New York. In all; cases, however, whether one or several 
remixings suffice, the hydraulic energy is so far impaired that the 
substance cannot assume a higher rank than hydraulic lime, requir- 
ing from three to ten days to harden sufficiently to support the 
sin. wire loaded to one pound. When considerably uaderburnt, 
these limestones yield a good cement. They ought not, under any 
circumstance, to be introduced, even in a small proportion, into any 
combination which is intended to be kept up to the standard of good 
cement, without being subjected to a calcination by themselves; and 
even then it will be found extremely difficult, if not practically 
impossible, to so regulate the heat that all the stone shall be suitably 
underburnt. 

The natural pozzuolanas comprise pozzuolana properly so called, 
trass or terras, the arénes, some of the ochreous earths, and the 
sand of certain grauwackes, psammites, granites, schists, and basalts. 
Their principal ingredients are silica and alumina, with a large pre- 
ponderance of the former. Most varieties contain smal! quantities 
of soda, potash, oxides of iron and manganese, and not unfre- 
quently magnesia. None of them contain more than °10 of lime. 
When finely pulverised without previous calcination, and combined 
with the paste of fat lime in suitable proportions, to supply their 
deficiency in that ingredient, they possess hydraulic energy to a 
degree that will compare favourably, in some of the varieties, with 
that of the “ eminently hydraulic limes.” 'Those derived from the 
disintegration of grauwacké, psammite, granite, and the other rocks 
| mentioned, are the least energetic of the class, aud are somewhat 
improved by a slight calcination. 
| Pozzuolana, which confers the name upon this classs of substances, 
| is of volcanic origin, and has therefore been subjected to the action 
| of heat, whereby its constituent elements have experienced a chemi- 
| cal change in their primitive mode of combination. It was originally 
| discovered at the foot of Mount Vesuvius, near the village of 
Pozzuoles, whence its name, although it is common to all localities 
that have been exposed to igneous agency, being found sometimes 
| upon the surface of the earth, though most generally iz beds, which 
| frequently extend to considerable depths. 1t is extensively dissemi- 
| nated throughout Europe, and large quantities for building purposes 
| have been derived from the vicinity of Rome and Civita Vecchia, 
| in Italy, and from the Puy-de-Déme, Upper Vienne, Lower Loire, 
| Cantal, and Vivarais, in France. It is also found in Sicily, in the 

Isle of France, and in Guadaloupe and Martinique. It sometimes 
| exists in a coherent form, but more frequently is either pulverulent 
or in coarse grains, sharp, angular, and rude to the touch. Its pre- 
vailing colour 1s brown, with many exceptional shades of red, violet, 
| grey, and yellow, and oftentimes approaching white and black. It is 
| highly muguetic, parts with about ‘09 of water by calcination, is 
entirely solvent in sulphuric acid, and in concentrated hydrochloric 
| acid at the boiling point. As might be inferred, from the character 
| of the agencies which produce pozzuolana, its hydraulie properties 

differ very much in different localities. 
| Its value for the purposes of construction in combination with 
| rich lime has been known for many centuries, and Vitruvius and 
| Pliny both speak of its admirable properties, as exhibited in the 
mariue constructions of the Romans, extant in their day. In using 
pozzuolana, it is customary, after pulverising it, to add sand as well 
as lime; the relative proportion of the three ingredients depending 
on the kind of sand employed, and the character of the lime and 
pozzuolana. For the Italian pozzuolana there is, perhaps, no better 
combination than that recommended by Vitruvius himself, which 
has beer followed, with slight variations, very generally throughout 














It is as follows, viz.:—12 parts of pozzuolana, well pulverised; 6 
of quartzose sand, well washed; 9 of rich lime, recently slaked ; to 
which is added 6 fragments of broken stone, porous and angular, 
when it is intended for a pis¢ or a filling in. 

The pozzuolanas of this country, if any exist, have never been 
used in constructions, and have never been examined with that 
view. 

Trass or terras.—In the valley of the Rhine, between Mayence 
and Cologne, and in various | calites in Holland, a substance of 
volcanic origin is found, called trass or terras, which has been 











Italy, and at Toulon, and other ancient ports on the French coast. | 


extensively meneet throughout that region, particularly by the 
Dutch engineers, for the production of hydraulic mortar. It is 
derived from immense pits or quarries, occupying the sites of extinct 
volcanoes, and enjoys in nearly every particular the distinguishing 
properties of Italian pozzuolana, closely resembling it in its compo- 
sition and in the details of its manipulation, requiring to be pul- 
verised and combined with rich lime, in order to render it fit for use, 
and to develop any of its hydraulic properties. 

The trass used in Holland is obtained principally from Bonn, 
Andernach, and from the village of Dordreck. exclusively devoted 
to its production, and at the confluence of the Rhine and the Meuse. 

Trass is of a grayish colour, has an earthy appearance, and is 
found in beds that are sometimes coherent, though usually composed 
of a heterogeneous mass of pulverulent lumps, from the size of a 
small pea to that of an egg. Sulphuric, and even concentrated 
hydrochloric acid, attacks it with readiness, leaving a residue of 
insoluble silica, Smeaton regarded it as inferior to the Italian 
pozzuolana in some essential particulars, and mentions, as one of its 
objectionable features, that of throwing out unsightly efflorescences 
upon the faces of wallsin which it is used, which attain such a 
degree of hardness, as to render their removal with instruments 
necessary, especially in positions where smoothness and regularity of 
surface are essential, as in water conduits, navigable sluices, &c. 

More recent experiments have led to the suspicion that Smeaton 
either made use of a lime il] adapted to the purpose, or what is 
perhaps more probable, that he unduly augmented its proportion, 
which should rarely exceed the ratio of one to one. 

Arénes is the name given to a species of ochreous sand, claimed by 
some to be of fossil origin, and found abundantly in France, in the 
Department of Dordogne, and in several localities on the tributaries 
of the Loire and the Somme. On account of the large proportion of 
clay which many of them contain, which often reaches as high as 
‘70, they can be formed into a paste with water, without any addition 
of lime, and are often used in that state for the walls of builuings 
constructed en pisé, as well as for mortar. 

Mingled with rich lime, they give apparently excellent mortars, 
which attain great hardness under water; and, in hydraulic quick- 
ness, compare favourably with the most energetic hydraulic limes. 

It is Coubiful, from some careful experiments that have been 
made, whether their properties, as regards the ultimate strength and 
hardness of the mortars made from them, are improved by calcina- 
tion, or otherwise. Their hydraulic quickness, however, is greatly 
increased thereby. Their colours are various, such as red, brown, 
yellow, and sometimes white. They contain from *10 to *70 of clay, 
the balance being a mixture of coarse and fine calcareo-silicious 
sand; and have hitherto been principally found upon the summits of 
small hills, or forming the superior strata of plateaux bordering 
water-courses, but rarely in the valleys. These beds exhibit the 
characteristic physical features of alluvial deposits, and are probably 
accretions of diluvial or tertiary earths, transported from a distance. 
This conclusion excludes the idea that they have been subjected to 
the action of volcanic heat, and leaves us to account by some other 
hypothesis for their hydraulic properties, and their close resemblance, 
in other respects, to the Italian pozzuolana. The most reasonable 
supposition is that they owe their hydraulic energy, when mixed 
with the paste of fat lime, to the presence of silica, not in the state of 
quartz, but in a form favourable to its free combination with the 
lime, in the production of an insoluble silicate. To account for the 
hydraulic energy in crude arénes requires a more lengthy discussion 
ot certain chemical reactions, than can with propriety be introduced 
here. It will, therefore, be deferred to the chapter containing the 
“ theory of the subaqueous induration.” 

When the arénes were first discovered, great attention was paid to 
their examination, and with such favourable results at the outset, 
that they immediately took rank among the most valuable sources of 
hydraulic mortar. Subsequent experiments, however, have not 
fully realised the high expectations originally entertained with 
regard to them, or verified their claims to any superiority in initial 
energy over the pozzuolana and trass; while the effects of time 
upon the mortars composed of them, have established the fact that, 
with few exceptions, they should be classed among the most feeble 
pozzuolanas, that they contain ingredients which exercise a hurtful 
influence upon mortars in the air, and that immersed in water, they 
attain but a medium degree of ultimate hardness. 

Properties similar to those possessed by the arénes have been dis- 
covered in grauwacké, psammite, granite, schist, basalt, and other 
rocks, when in a state of disintegration. They must, however, be 
considered as very feeble pozzuolanas, in the crude state, and acquire 
but a slight increase of hydraulic energy by any degree of calcina- 
tion. Even their feeble powers, however, confer upon them this 
advantage, that, for mortars not absolutely immersed in water, when 
green, and when there is ample time for their properties to develop 
themselves before submersion, they can be employed in larger pro- 
portions than any species of sand, wholly inert, would admit of. 


It may be said that a mortar has set when it has attained such a 
degree of induration that its form cannot be altered without causing 
a fracture, that is, when it has entirely lost its plasticity. As the 
precise moment when this takes place is somewhat difficult to ascer- 
tain in practice, it is important that some more rigorous standard of 
comparison should be established. The common method is to make 
use of an iron or steel wire point, loaded to a given weight; and the 
mortar is assumed to have set when it has become sufficiently stiff 
and firm to support the point without depression. 

Some cements are remarkably quick in exhibiting their hydraulic 
property and will lose their plastic state immersed in water at 65 
deg. F. in one or two minutes, but afterwards proceed very slug- 
gishly in their induration. These, therefore, setting aside the 
question of their value in other respects, are admirably adapted to 
constructions under water, or in positions subjected to immediate 
submersion. There are others, again, which, though comparatively 
slow in developing the first indications of hydraulic energy, yet, ina 
few hours, greatly surpass the former in withstanding tie wire test, 
as well as in their ultimate strength and hardness, and are therefore 
to be preferred in all positions where a very quick induration is not 
specially important. The former are remarkable for what we pro- 
pose to term hydraulic quickness or activity ; the latter for hydraulic 
energy or power. In order that we may be able to detect and 
recognise these somewhat obscure properties, it is necessary to have 
at least two testing wires, which differ either in their size, or weight 
or in both. General Totten, for his experiments, carried on at Fort 
Adams, R.I., during several years prior to 133), used a J; inch wire, 
loaded to weigh a quarter of a pound, and a. inch wire, loaded to 
weigh one pound. We have used the same in all our tests, making 
in every instance two cakes of the mortar under consideration, by 
forming them in acircular mould or ring 14in. in diameter, and jin. 
deep. As soon as these cakes are prepared, which is done by pres- 
sing the mortar into the ring with a spatula, and smoothing off the 
upper surface, one of them is immersed immediately in water of an 
established temperature (65 deg. F.), and the periods of time which 
it requires to be able to bear respectively the ;\;-in. wire, weighing a 
quarter of a pound, and the ;4-in. wire, weighing one pound, are 
accurately noted by the watch. ‘The other cake is left in the air (also 
brought to 65 deg. F.), until it supports the ,';-in. wire, and is then 
immersed in water, and the time required to bear the small wire and 
heavy weight ascertained. 

The wire test of hydraulic activity, when applied to cement paste 
without sand, does not furnish even an approximate indication of the 
relative value of mortars of the same cemeuts when mixed with a full 
dose of sand; for aquick cement mig!tcontaiu one-half or three-fourths 
of its volume of inert matter ground up with it, and consequently be 
incapable of receiving much sand and still be superior in hydraulic 
activity to another, although the latter might be entirely unadul- 
terated, and its capacity for sand unimpaired. In pronvuncing on 
the value of cemerts, from a comparison of their relative hydraulic 
activity, they should, therefore, be mixed with two anda half to 
three times their volume of sand. Even with this precaution, the 
result is far less reliable than some simple device for trying the 
strength of the mortars when ten or twelve days old. As an 
evidence of the truth of this remark, it may be stated that, although 
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eminent hydraulic activity or quickness is not 
panied by inferior hardness and strength, and conversely, neither is 
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THE ENGINE 


necessarily accom- | An intelligent mechanic, who was never in a rough-stocking shop 


in his life, can be taught to feed the machine, so to speak, in a few 


a slow setting cement necessarily a strong one; still, within the | hours; and under his management the stocks will come out as per- 
range of the experiments which furnish the tables of this work, it | fect in form as they would had he been a gunstock maker all his 
is somewhat remarkable that the quickest cements gave the worst | life. The machines, in fact, do ali the work ; the workmen only 
| have to supply them with materials to operate upon. And as skilled 


results, and the slowest ones the best. 
The effects of a variation of temperature upon 


the hydraulic labour is thereby, to a great extent, dispensed with, and the manu- 


quickness of mortars, whether derived from hydraulic lime, | factory is completely self-contained, strikes, it is thought, if not 
hydraulic cement, a mixture of common lime and pozzuolana, or | rendered altogether powerless, will certainly become a kind of 


produced by artificial means, is very marked ; so much so, indeed, 
that in all comparative tests of this kind, it is important to adopt 
some fixed standard of temperature, not only forthe water with which 
the cement is mixed, as well as that in which the cement is immersed 
but for the dry ingredients and the surrounding atmosphere. 

To illustrate the necessity for these precautions, we will instance 
two kinds of United States cements. With the dry cement and 
water for mixing at 90 deg. F., one of these cements immersed in the 
state of paste in water at 90 deg. F., supported the »;in. wire loaded 
to a quarter of a pound in 1} minutes. The other one required 
4 minutes to attain the same set. Lowering the temperatures to 
65 deg., the former required 6 minutes, and the latter 17 minutes ; 
while at 35 deg. the respective periods were lengthened to 39 and 82 
minutes, showing for a depression of 55 deg. in the temperature of 
the paste (viz., from 90 deg. to 35 deg.), a corresponding prolonga- 
tion of the period required to set, amounting, in the one case, to 374 
minutes, and in the other, to one hour and 18 minutes. 

Hence, all cements are not equally sensitive to a variation of 
temperature ; also, those varieties which contain an excess of caustic 
lime may exhibit a suprior degree of hydraulic activity, due to the 
heat generated in bringing this lime to the state of hydrate.; 








THE MECHANICAL AND ENGINEERING EX- 
PERIENCE OF THE UNITED STATES. 

Ir one had the data at hand to furnish a history of the progresS 
of mechanical science and experiment in the United States for the 
past twenty years, it would form the most extraordinary contribution 
to scientific and_ mechanical literature that the world has ever seen. 
In no other country is experience so rich in practice, and the 
record so slight and unknown. The same fact rules with regard to 
civil engineering. In the construction of the 33,000 miles of 
railway now in the United States, difficulties have been met with 
and conquered by the inventive faculties of our engineering force, 
that in other countries would have been spread before the world by 
scores of “ papers” read before some titled society, and the men 
whose exploits were told of would have secured names as high on 
the roll of fame as many in Europe whom we are so apt to quote as 
authority in engineering or mechanical science ; but no record being 
made except by a passing notice in some local journal, they will be 
forgotten until some American Smiles shall pick up the scattered 
facts from local sources, and do something towards reviving the 
memory of forgotten merit. How little, comparatively, does the 
world know of our shipwrights, millwrights, inventors, mechanics, 
and engineers. Nature says to the American—“ I have measured 
the power you need, and I give you land and sea, the forces of 
mind and the elemental forces, and when I add difficulty I add 
brain. See to it that you administer the Continent for mankind.” 
In boldness of design and facility of execution, our engineers and 
mechanics are certainly not behind the rest of the world, if we are 
to judge by results; but how slight the record in a literary point of 
view. In the conquest of the physical difficulties which the New 
World presents, we are in too much of a hurry to do the work 
at hand, to write at length how it was done. Some day this will be 
different, and while the early pioneers in engineering and mechanics 
will be nearly forgotten, we shall have contemporary societies and 
publications to properly preserve and commend the efforts of those 
who travel safely and easily in the paths made by their rugged and 
earnest predecessors. Efforts have been made from time to time to 
form Engineering Societies and Mechanics’ Institutes, and thereby 
furnish means for preserving the records of what has been done, 
but they have all, or nearly all, failed to produce what was designed 
and desired. The field is so large and the workers so distant from 
each other, that it seems almost impossible to keep up the organi- 
sations, or rather impossible to make them efficient. We need some 
centripetal force to bring the best men together at a common point; 
and fifty years hence perhaps, we may find it, by the aid of some 
great common central metropolis, like that of Paris or London, and 
some richly endowed institution, commanding the general confi- 
dence, in which merit will be recognised gladly and honours dis- 
tributed fairly. We are much in need of some such institution now 
to draw the line between the charlatan and the meritorious delver in 
the fields of science and invention. We need a head quarters, 
where the young and earnest working civil and mechanical engi- 
neering talent of the country may find a welcome and instruction. 
We need good libraries for reference as to what has been done 
and what cannot be done,—though cannot, we believe, is the 
word which some enterprising American thought should be erased 
from the language,—and we need, above all, some place where the 
rich experience of the past may be gathered up by able, genial, and 
tender hands, before its memory will have passed hopelessly away 
from the busy multitude, who are now so actively employed in sub- 
duing the natural difficulties in the way of attaining a higher order 
of civilisation, which, according to the dictum of Bacon, consists of 
“fertile fields, busy workshops, and good roadways.” Engineers 
and mechanics are the true masters of the world either in war or 
peace, deciding the fortunes of battles on the one hand, and subduing 
the sterility of the land, clothing it with sheaves of grain and tempt- 
ing fruit on the other. No country is more indebted to its hanics 
and engineers than this, and it is due to the noble men who have 
done so much for the land of their birth and adoption that their 
achievements should be rescued from the oblivion which threatens 
to overshadow their memory, anda substantial and enduring monu- 
ment be raised to perpetuate their labours and their successes. In 
no way can this be so well and fitly done as through the efforts of 
a central Society of Engineers and Mechanics, endowed by the 
present generation with funds sufficient to enable its managers to 
secure, perpetuate, and embalm the memory of what has been done 
and by whom done, and at the same time keep a full and complete 
record of contemporary effurt and progress. Who will take the 
— steps in this much-needed enterprise ?—American Railway 

ames. 








BIRMINGHAM SMALL ARMS FACTORY. 


Ar Small Heath, Birmingham, during the last twelve months or 
so, there has been springing up, silently but swiftly, a large manu- 
factory, which, so far as we can see, is destined to be the forerunner 
of a vast revolution in the conduct of our leading manufacture— 
the gun trade. Established on the American plan adopted at Enfield 
and London, the new factory will be perfectly self-contained. In 
other words, wood and metal will be carted in at one end, will then 
pass through no end of machines of all sorts and sizes, and will 
finally come out at the other end in the shape of a given number of 
guns, ready for use. And the whole of this work will be accom- 
plished without extraneous aid. Even the tools are to be manufac- 
tured on the premises. So that, in the first place, there is in this 
new factory the germ of a system which has for its object the 
complete abolition of the old plan of giving out work to be done by 
the workmen at their own private workshops. In the next place 
nearly the whole of the several processes of the manufacture will be 
accomplished by machinery. ‘The stocks will be sawn and shaped 
by machinery, and almost finished by machinery. ‘I'he barrels will 
be welded and drilled, and turned and bored by machinery. Every 
minute part of the lock will be fashioned by machinery, and the 
brass furniture will be turned out perfect by similar means. Very 
little special knowledge, therefore, will be required in the workmen. 








weapon chiefly dangerous to those who use them. Another inno- 
vation, too, upon our old method of gun making lies in the adoption 
at the new factory of the interchangeable system. Every part of 
the gun, as well the pins and screws us the stock and barrel, will be 
made so true to gauge that, given a hundred stocks and a hundred 
barrels, any one will fit another; or, given a hundred locks reduced 
to parts, those parts may all be interchanged in the process of re- 
forming, and yet each lock be perfect. In other words, a lock made 
to-day will fit a gun made twelve months hence, or a hammer 
made twelve mouths hence will fit a nipple made to-day. The uses 
of this system of interchangeability of parts have, we are told, been 
exemplified in a remarkable manner during the progress of the 
American war. Ruined arms on the battle field have been gathered 
together, and new guns formed of their purts—a stockless barrel 
and a barrelless stock making a second perfect rifle. And itis 
said that, but for the adoption of this economical method, it would 
have been impossible to obtain small arms enough to supply the 
troops. The first nation, therefore, to bring the new system toa 
practical test was that which introduced it. Strongly imbued with 
the spirit of that old proverb of ours, which avers that more may be 
done by stratagem than strength, your American avoids hand labour 
as much as in him lies, and racks his brain for expedients to super- 
sede it by machinery. In the pursuit of tiis laudable object he 
lighted, amongst other matters equally ingenious, upon a plan of 
making guns by machinery ; and that plan is now, we believe, the 
sole one in operation in the States. The only other country into 
which it has been introduced in its entirety is England; and the 
third manufactory erected for the purpose of putting it in practice 
here is that at Small Heath, of which we are now speaking. The 
other two are the Enfield Manufactory and the works of the London 
Armoury Company. Portions of the American system have been 
introduced, we believe, both in Russia and in Spain; but in neither 
do they work satisfactorily—for the simple reasou that the manufac- 
ture is one which, like file making by machinery, must, to be of any 
use, be adopted in its entirety. The new manufactory at Small 
Heath, therefore, is, with the exception of those in America, one of 
the only three of the kind in the whole world. 

Having said thus much by way of preface we now come to the 
establishment itself. It was originated some eighteen months or 
two years since by the leading Birmingham manufacturers of 
Government small arms, and a company was formed for carrying 
out their plans. A plot of land at Small Heath, twenty-six acres in 
extent, bounded by the Great Western Railway, the Warwick and 
Birmingham Canal, and Golden Hillock-lane, was purchased; and 
plans being prepared by Mr. T. W. Goodman, architect, the 
building of the proposed manufactory was entrusted to Mr. 
Jones, of Belmont-row. It is not yet complete in all its parts, nor 
will it be for probably some time to come, for the erection of the 
smithing department has been deferred for a while, the rough 
barrels being for the present bought instead of being manufactured 
on the premises. As it is, however, the building covers nearly two 
acres of land. Its form is quadrangular. ‘The front, facing Golden 
Hillock-lane, comprises a central gabled block of building, three 
storeys high, with clock in the apex, and arched entrance; a two- 
storey wing on each side of the central block, anda second gabled block 
three storeys high at the terminal angle of each wing. Altogether, 
the frontage extends some 250ft., GU{t. being given to each of the 
wings, 50 to the central, and 40 each to the terminal blocks. The 
style, we suppose, is a kind of Italian Gothic; the material red 
brick, with stone dressings and coloured bands. Running back from 
the left hand terminal block is another range of building, two storeys 
high, and 160ft. in length, its angle being formed by another three- 
storey block like those in front. From this block there branches out 
another two-storey range, forming the third side of a quadrangle. 
The fourth side is not yet erected. The two-storey portions of the 
building are some 40ft. in height, and the gabled blocks 60. So far 
the exterior of the building, about which there is an air of strength, 
combined with elegance, is in keeping with the purpose to which it 
is devoted, and the wealth of the trade under whose mzis it has 
grown up. Passing through the arched entrance iuto the interior of 
the quadrangle, we come first upon the engine stack—a structure 
reflecting equal credit upon architect and builder. The shaft, 150ft. 
in height, and perpendicular as a plummet, is worked into the base 
in the same manner as an engaged brooch spire is worked in; and 
the base, which is square, is doubly buttressed at the angles. The 
diameter of the flue is 5}ft., and the diameter of the shaft 10/t. at the 
bottom and 7{ft. at the top. As indicative of its strength, we were 
informed that, during the gale last Thursday, while other stacks 
were swaying to and fro like reeds, the new stack of which we are 
speaking, though more exposed than many, scarcely trembled even 
under the pressure of the fiercest of the gusts. Passing by the stack, 
however, the interior of the quadrangle presents pretty much the 
same appearance as the outside of it, with the sole exception that 
there is a range of smithing shops running out into the centre of the 
square opposite to the arched entrance and behind the chimney. We 
now pass into the interior of the building. On each side of the 
entrance on the ground floor are the offices of the manager, engineer, 
clerks, &c., and above these the board-room, a show-room, and 
other offices—all these apartments being confined to the central 
block of building. Passing out of these on either hand we come to 
the manufactory proper. Of it, it may be said generally that the 
rooms are large, lofty, well lighted, well warmed, well ventilated, 
and fitted up with every appliance for the execution of work, and 
the convenience of the workman. There is not a room in the place 
less than 40ft. square and 17ft. Gin. high, and the major part of them 
are larger. Each apartment extends the whole width of the build- 
ing, and the extent of the blocks of building as shown outside marks 
the internal division of it. The ceilings are all of varnished pine, 
and the wooden fixtures are made to match; and as the tint of the 
wood is light, the walls white, and the windows plentiful, the effect 
is exceedingly open and airy. Each of the rooms is supplied with 
machines fitted to the purpose for which it is designed, and power 
is distributed throughout the building by a uniform system of shaft- 
ing and bands affixed to massive beams in the ceiling. Imagine 
lengthy, broad and lofty rooms, their floors presenting the appear- 
ance of a country road bounded by edges of the compactestof compact 
little machines, each with its attendant workman, and each connected 
with the shaftiag in the ceiling by leathern bands that whiz and 
whirr the wheels about—the avenues wide enough to allow of a 
good-sized wagon being driven down the centre—the whole a 
picture of busy neatness—of order in the midst of confusion; and 
you have before you an approximate idea of the interior of the new 
Small Arms Manufactory at Small Heath. Everything is arranged 
on a most liberal scale, and what is more, the arrangements are all 
carried out on a uniform plan. But for the different processes going 
on in the different rooms, you would not know one from the other. 
The shafting in each department, too, though all of it is driven by 
the same pair of engines, is independent of that in any other depart- 
ment ; and in the larger rooms there are breaks of continuity which 
divide one part of the shafting from the other. So that if anything 
should happen to one of the machines, or to the shafting driving one 
of the machines, the power may at once be thrown off that particular 
spot, and the other operations throughout the building go on the 
same as before. The whole of the rooms are warmed by steam con- 
veyed through a triple row of smal! pipes running round the walls 
near the floor; and every 40ft of space throughout the building is 
supplied with the means of extinguishing fire almost on the instant. 
From two immense tanks on the roof of the building, each holding 
10,000 gallons of water, and each connected with the other, there 
run a series of pipes finding an outlet at regular intervals of 40ft. all 
over the interior of the building. Should any part of the premises 
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take fire, thereupon the only thing to be done is to affix a hose to 
that outlet nearest the locality of the fire, and straightway there are 
20,000 gallons of water ready to be thrown into it. So far the 
general aspect of the building inside and out. We will now take a 
rapid tour through it. 

Entering by the door on the left of the arched entrance, we come 
first upon the offices of the chief engineer, the draughtsmen, and the 
clerks, and passing by these we find ourselves in the rough-stocking 
room—aa apartment measuring 6Uft. by 4ult. Here we find the 
steam-driven circular saw cutting the stocks out of the rough, anda 
series of machines through which they are passed to shape them. 
To enter into a detailed description of the operations ofeach machine 
would be to carry us far beyond our purpose and space. Suffice it 
to say, that the broad principle of one and all is this; belowa 
revolving cutting tool there is a smooth wheel; in the front of the 
smooth wheel is a pattern stock of iron, and in front of the cutting 
tool is the rough sawn wooden stock; the two stocks are affixed to 
one part of the machine, the two wheels to the other, aud both parts 
may be brought nearer to or farther from each other, Now, as the 
smooth wheel passes over the irregularities of the pattern stock, it 
imparts its own forward or backward motion to the cuttiug wheel, 
which, operating upon the wooden stock, cuts it according to 
pattern. One machine cuts one part of the stock, another another, 
and another avother until the roughing is complete, and the stock is 
ready for the finishers in the room above, of which more preseutly. 
Out of the rough stocking room we pass into the brass furniture 
room—an apartment 40{t. square, occupying the basement of the 
left hand terminal block. Here again we find an almost endless 
variety of machines of the most complicated and interesting 
character, each a study in itself, and all intended to perform some 
part in the fashioning of brass gun furniture, Out of this room we 
turn into the basement of the side wing, an apartment 16v0ft. in 
length by 40ft. wide, the ceiling supported by massive iron columns 
placed at intervals of 2uft. from each other. ‘Chis room is devoted 
to the general machining department, and, as may be gathered from 
its purpose, is lined with machines of all sorts and kinds used in 
making gun barrels and locks. To this room the newly forged 
barrel is brought, and there it goes through the processes of drilling, 
turning, boring, and rifling. Here the breech is milled and com- 
pleted for the finishers upstairs; and here the thousand and one 
processes of lock and band and sight making are performed. Out of 
this noisy and bustling, but still orderly apartment, we pass into the 
company’s inspecting room (40 feet square), where every completed 
part of a gun, even the smallest, is subjected to inspection before 
the assembling of all the parts for the final fitting together takes 
place. ‘Thence we pass on in succession to the model and tool 
making department (60 feet by 40), where all the models and tools 
used in the manufactory are made and repaired; to the metal 
stores (40 feet square), and to the smithing department, where 
the locks in all their parts, and the bands and sights are forged at 
some twenty grim, roaring stitheys. Out of this department we 
pass into the hardening, annealing, and blueing shop, where there 
are some fifteen other furnaces of different kinds—some for annealing, 
some for harcening, and some for blueing. And now we have passed 
through all the basement shops on the left-hand side of the building. 
Ascending a flight of steps.by the model and tool-making shop .we 
come upon the second floor, and make our way back to the ceutral 
block of building over the rooms on the bas-mcut through which 
we have just passed. The first room in which we find ourselves is 
the carpenters’ shop—an apartment 100ft. long by 40ft. wide. After 
the fitting up of the building, however, it stands to reason that the 
carpenters will not require so large a shop as this, and it is therefore 
intended to halve it lengthwise, allotting one-half to the carpenters, 
and appropriat ng the other to the following purpose. Next this 
room, and over the company’s inspecting room, is the Government 
inspecting room ; and it is proposed that, when things are in full 
working order, half the present carpeuters’ shop shall be set apart 
for the Government packing room; so that the Government guns, 
after inspection, may pass clean out of the building without inter- 
fering with any other department. Out of the Government inspecting 
room in the corner block, the third storey of which will be a kind 
of supplementary machining room, we pass into another immense 
apartment over the general machining room, and of the same size. 
Here there will be a large number of machines for the more minute 
work, and here also the filing and finishing of certain parts of the 
locks and barrels will be accomplished. And so we pass on through 
the assembling department to the stock finishing room, which is in 
the left front wing, over the rough stocking shop. And here will 
be put upsome of the most interesting machines we have ever seen 
—as picturesque in appearance as they are useful in operation—their 
motions as minute and complicated as those of a watch, and their 
strength as great as that of au elephant. We feel curious to see all 
these machines at work. From this apartment we may pass on over 
the gateway by the board-room and the show-room to the right 
wing of the building, at present unoccupied, but intended for store- 
rooms, &c. Leaving the business departments in this wing, however, 
we may briefly state the offices, &c., are very conveniently and 
neatly arranged. On the second floor, as we have before stated, is 
the board-room, which, while in keeping with the rest of the build- 
ing, is decorated with a little quiet ornament; and descending 
thence by a flight of stone steps, with neat Gothic balustrades, we 
come upon the offices of the general mauager, with their fire-proof 
rooms, and every other convenience attached. This brings us ouce 
more into the gateway, aud there remains only one other part of the 
building to inspect. 

We have not yet visited the giant whose strong steam-supplied 
lungs and iron thews work every machine in the vast building. 
This gentleman partakes of the nature of a kind of Behemoth 
Siamese twins. He is neither more nor less than a pair of horizontal 
condensing engines, of a combined 60-horse power (but capable of 
indicating 200), With a 26-in. cylinder and a 3-ft. stroke. The main 
fly wheel, 1dft. Zin. in diameter, gives power to the shafting through 
the medium of two 13-in. double leather bands. No gearing, there- 
fore, is used; and seeing that several processes in the manufacture 
are of so delicate a nature that the slightest irregularity of movemeut 
would create much additional work, if not an effect more serious, 
the improvement in this respect is a matter of vast importance. ‘The 
engines are fixed upon a bed of brickwork, 12ft. deep, and the bolts 
that hold them dowa are screwed through a solid plate of iron 9it. 
down in the brickwork. Steam is supplied, both to drive the engine 
and warm the manufactory, by two tubular bvilers measuring 27{t. 
by 7it. The engines, builers, aud mill gearing are suppled by 
Messrs. Hick and Sons, of Holton; and the American machinery 
in use throughout the manufactory has been supplied by the 
Ames Manutacturing Company of Chicopee, Massachusetts— 
the same company who supplied similar machinery to the 
authorities at Eufield and the London Armoury. The re- 
maining machines are supplied by Messrs. Greenwood and 
Batley, of Leeds, who have also had to do with Kufield and 
London. The tools and fixtures, in almost endless variety, how- 
ever, have been provided by the Ames Company. The mavager 
is Mr. B, M’Kay, formerly with Mr. Whitworth; and the chief 
engineer, Mr. C. M. M’Farland, a member of the Ames Company, 
builder of the Enfield machinery, and for some time chief engineer 
of the London Armoury Company’s Works, It is calculated that, 
as at present constructed, the factory will turn out a thousand stand 
of arms weekly, and that when complete it will turn out 2,000. The 
Enfield factory is supposed to send out 2,000 weekly, and the 
London Armoury Company 900 weekly. ‘The cost of the Sinall 
Heath building it is supposed will reach £20,000; of che cost of the 
machinery we can form no estimate at present.—Lirmingham Lost. 
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Tue Sravery Cottery anv Ironworks, at Chesterfield, Derby- 
shire, employing upwards of 3,000 workpeople, &., so long known 
as the property of Mr. Richard Barrow, have just been sold to a joint 
stock company, through Messrs, Chadwick, Adamson, aud Co., 
Financial Agents. The value of the property exceeds half a million 
sterling, and the amount of the capital wasall privately subscribed in: 
Manchester in three days only. 
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Mr. Hotugs, of Huddersfield, has requested us to engrave an 
arrangements of purifiers, centre cock, &c., which he has had made for 
some years, under a patent of 1855, His plans appear to hav» been 











description of whose apparatus, as lately given in our columns, will 
apply, with but slight variation, to the illustration which 
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almost exactly reproduced under a recent patent by Mr. Bower, the] we now give. Such stumbling over the wire fencing of 


a prior patent is generally less the result of intention than of in- 
attention. 

















ART WORKMANSHIP AND THE SOCIETY OF 
ARTS. 

Tue works submitted in competition for the prizes offered by the 
Society have been removed to the South Kensington Museum. 

Mr. Richard Redgrave, R.A., Mr. Digby Wyatt, M.R.LB.A., and 
Mr. John Webb, the judges appointed by the Council, have made 
the following awards :— 

1, Mopetiine in Terra Corra, Piasrer, or Wax. 

(a.) The human figure in bas-relief, after Rafaelle’s design of the 
“ Three Graces.”—23 works sent in.—1st prize of £10 to J. Griffiths, 
51, Coleshill-street, Eaton-square ; 2nd prize of £5 to A. Cheseneau, 
11, Roxburgh-grove, Haverstock-hill. 

(>) Ornament in bas-relief, after arabesques by Lucas van 
Leyden, 1428.—8 works sent in.—Ist prize of £5 to C. H. 
Whitaker, Sheffield-place, Coventry-road, Birmingham; 2nd _ prize 
of £3 to J. Steel, jun., 88, Hanover-street, Glasgow. 

2. Repovsse Work IN ANY Metat. 

(a.) The human figure as a bas-relief, after Rafaelle’s ‘‘ Three 
Graces.”"—3 works sent in.—lst prize of £10 not awarded; 2nd 
prize of £5 to E. Beresford, 47, Green-street, Stepney. 

(6.) Ornament, after a Flemish salver in the South Kensington 
Museum, date about 1670.—1 work sent in.—Ist prize of £5 to G. 
Webster, Woodbank, Walkley, near Sheffield; 2nd prize of £3 not 
awarded. 

3. Hauwerep Work, 1x Troy, Brass, or Copper. 

Ornament, after an iron German arabesque, about 1520, in the 











South Kensington’ Museum.—2 works sent in.—Ist prize of £5 not 
awarded; two 2nd prizes of £3 each to T. Bailey, 77, King 
Edward-road, Birmingham, and W. Ash, 7, Martlett’s-court, Bow- 
street. 

4. Carvine in Ivory. 

The human figure in bas-relief, after a terra-cotta ascribed to 
| Luca della Robbia, about 1420, in the South Kensington Museum.— 
4 works sent in.—Ist prize of £10 to J. W. Bentley, 22, Sherwood- 
| street, Golden-square; 2ud prize of £5 to “ Ricardo” (name not 

given). 
5. Cuasine on Metar 


(a.) The human figure, after a reduced copy of Gibson's Psyche. | 
—6 works sent in.—Ist prize of £10 to W. Holliday, 14, Naylour- | 
street, Islington; 2ud prize of £5 to C. Jacquard, 1, St. George’s- | 


| road, New Kent-road. , 

(6.) Ornament, after a bronze plaque in the South Kensington 
Museum.—11 works sent in.—Two Ist prizes of £5 each to G, R. 
Meek, and R. E. Barrett, at Messrs. Huut and Roskell’s, 26, Harri- 
son-street, Gray’s-inn-lane ; two 2nd prizes of £3 each to R. 
| Orpwood, and G, Gibaud, at Messrs. Hunt and Roskell’s. 

6. Examen Parstine on Meta, Correr, or Gop. 

(a.) The human figure, after Rafaelle’s design of the “ Three 
Graces,” executed in grisaille.—-None sent in. 

(0.) Ornament in grisaille, after a German arabesque, 16th 
century.—1 work sent in, but not in accordance with the conditious. 
7. Pattixe on Porceary. 

(a.) The human figure, after Rafaello’s “ Boy Bearing Doves,” in 











the cartoon of the “ Beautiful Gate.”—5 works sent in.—1st prize of 
£10 to E. E. Dunn, Eastwood-vale, Hanley, Staffordshire ; 2ud 
prize of £5 to Thomas Allen, Howard-place, Shelton, Staffordshire. 

(6.) Ornament, after arabesques by Lucas Van Leyden, 1528.—3 
works sent in; Ist prize of £5 not awarded; 2nd prize of £3 to J. 
B. Evans, South-street, Mount Pleasant, Fenton, Staffordshire. 

8. Intays 1n Woop (Marguetry, or Bunt), Ivory on Meta. 

Ornament, after a majolica plate in the South Kensington 
Museum, 1490.—2 works.—I1st prize of £5 not awarded; two 2nd 
prizes of £3 each to F’. Braun, and H. Braun, 15, Cleveland-street, W. 

9. Exaravine on Guass, 

Ornament, after arabesques by Lucas Van Leyden, 1528.—None 

sent in. 
10. Emproery. 

Ornament, after a German example in the Green Vaults at 

Dresden.—1 work.—No prize awarded. 





Tse Late Mr. Hetuertnctoyx.—Mr. John Hetherington, the 
founder of the exteusive engineering and machine-making esta- 
blishment, known as the Vulcan Works, Manchester, died recently, 
at the age of sixty-five. Mr. Hetherington contributed largely in 
his time to the practical improvement of many branches of machi- 
nery. The two-flued boiler, now so extensively used in L.«ncashire 
and elsewhere, was his invention, and he was the first to bring out 
the system of plate-moulding, as at present practised. His works, 
now carried on by his sons, were among the finest in the kingdom 
at the time they were built. 
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TO CORRESPONDENTS. 


Notice.—A SprctaL EDITION of THE ENGINEER is 
published for FoBEIGN CIRCULATION. This edition, 
inted u yper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*x" Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

C. G.— You had best apply to some metal broker for magnetic ion ore, 

J.S.—The Great Western locomotive,“ Lord of the Isles,” has worked up to 
1,000 indicated horse-power. 

W. G.—An introduction obtained through some banker is generally necessary 
for admission to the reading-room of the British Museum. 

. H.—We hardly know what ** good theoretical” work on marine engi- 
neering to recommend you. Bourne's and Saxby's also are good works, and 
way suit you. 

Gravity.—Z// your several weights fell in vacuo, they would reach the ground 
in equal times ; but, as you put it, their yall will be checked by the resist- 
ance of the air, and the denser body will have the greater velocity. 

T. W.—Mr. Goucher's specifications can be obtained from the Great Seal Patent 
Office, Chancery-lane. They are numbered thus :—No. 1856 for the year 
1e60, and No. 2594 sor the year 1861. 
postage 

H. R.—/J/ your segments were properly cooled, equally, so as to have no strain 
in the casting, they would not alter their form as shown in your sketch 
They would simply contract alike to a diameter nearly 2in. less than that 
of a wheel made up from the pattern segment. 


The price is 6d, each, exclusive of 





STANLEY’S VARIABLE ECCENTRIC. 
P (To the Editor of The Engineer.) 

Sir,—That part of Swinburne and Stanley’s improvements sought to be 
called as above is already extant, and known as ** Dodd’s Wedge Motion.” 
The patent was taken out in 1854, and is by Messrs, Dodds and Son, of 
Rotherham. The invention was applied to a pair of marine engines, of 
100-horse power, by Messrs. Robert Stephenson and Co., of Newcastle. Its 
success as a valve motion was very indifferent. J. G. 

€6, King-street, Stepney, E.C., Dec. 21, 1863. 





(To the Editor of The Engineer.) 

Sir,—After a careful examination of what the above gentlemen style 
“ improvement No. 2,” I am at a loss to discover wherein it differs from the 
wedge motion patented some years ago by Mr. Dodds, of Rotherham, and 
afterwards modified by Mr. Henry Dubs; examples of which are given in 
** Railway Machinery and Recent Practice.” 

I shall be glad if you can inform me oun this subject ; or, perhaps, Messrs. 
Swinburne and Stanl+y will be kind enough to explain the difference. 

Manchester, December, 21st, 1863. ENQUIRER. 





BOWER AND HOLLINSHEAD’S GAS APPARATUS. 
(To the Editor of The Engineer.) 

Str,—You lately illustrated in THE ENGINEER a combined gas apparatus 
with dry centre valves as the invention of Messrs. Bower and Hollinshead. 
The accompanying plate represents an apparatus erected by me at Brier- 
field, near Burnley, in 1860, and is a slight variation of one patented by me 
in 1855. By comparison it will be at once seen that the reputed invention 
of Messrs. Bower and Hollinshead is very similar, if not copied from, my 
apparatus. Mr. Bower also shows change valve fixed in centre of combined 
apparatus. This he will, however, no doubt, hereafter alter, after he has 
proved its inefficacy, as I have done. I have likewise erected works, some 
time ago, with centre valves to work three or four purifiers, as required. 

Whitestone Ironworks, Huddersfield, W. C. Houmes. 

December 16, 1863. 
We give an illustration of Mr, Holues’ apparatus on another page.—Ep. E,] 





POLYGLOT DICTIONARY OF ENGINEERING TERMS. 
(To the Editor of The Engineer.) 


Sin,—Your remarks in a recent issue on Dr. Reehorst’s ‘‘ Vade Mecum ” 
recall to my mind a subject in which I have for some time taken much 
interest, viz., the great importance to engi and f. of a 
correct polyglot dictionary of terms used in the metal trades generally. 
I am, however, firmly convinced that the compilation of such a work cannot 
be satisfactorily performed by one man, however great may be his attain- 
ments as a linguist ; and I would suggest that two or three gentlemen, 

d professionally and practicaliy with engineering and its subsidiary 
occupations, should seek the co-operation of foreigners in similar positions ; 
and, by so doing, they would be enabled to offer to that portion of the 
public interested in the matter a work which would be found of great 
importance, particularly to those engaged in foreign correspondence, in 
which, under present circumstances, much time is lost, and not unfrequently 
—— incurred, through the misinterpretation of a simple term. 

ecember 5, 1863. J. Jones Ingram. 
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ENGINEERING IN 1863. 


CLOSE, as we are, upon the expiration of the year 1863, 
it isa fitting time to review the progress of engineering since 
the occasion of our last annual retrospect. ‘The business of 
the civil and mechanical engineer is ever increasing, and it 
is probable that even under the exceptional circumstances of 
“the railway mania,” professional engagements were never 
so frequent and so arduous as they now are. It is not so 
much from any works of startling novelty that the engi- 
neering of 1863 mey be distinguished from that of previous 
years, nor can any possible magnitude of works now 
attract the same messure of popular attention as was 
occupied a few years ago by what were then known as 
“ gigantic” or “colossal” works of construction. It is now 
rather the vast aggregate extent of engineering under- 
takings now in progress, and the inestimable amount of 
hard work which the members of our profession are now 
performing, which deserve to signalise the present epoch, 
und, hardly less, the whole of the year now closing upon 
us. It is almost difficult to say which, among the many 
departments of professional labour, has presented the 
greatest activity. lf we commence with harbour works, 
and undertakings connected with drainage, irrigation, and 
water supply, we have a long and important list. It is 
true the additional works demanded by the constant ex- 
pansion of the trade of the port of London have not yet been 
commenced, but it is only a question of time—and that a 
short time—when greut docks will be imperatively 





demanded at Northfleet and Dagenham. In the meantime» 
the Mersey Docks and Harbour Trust are going on with 
works involving an annual outlay of half-a-million, and 
further works, at an estimated cost of £850,000, are about 
to be undertaken. ‘Lhe River Wear Commissioners are 
commencing works at an estimated cost of £150,000; 
the Tyne piers are going forward, 2,100ft. of the 2,900ft. 
upon the north pier having been already got in, and 
nearly 4,000ft. of the 5,400ft. upon the south side. At 
the mouth of the river Tees a breakwater which, when 
completed, will be two miles long, is in progress. Half a 
million of money are yet to be expended upon the extensive 
docks at Leith ; and dock extensions or new works upon a 
considerable scale are also in progress or about to be com- 
menced at Greenock, at Swansea, Llanelly, Milford 
Haven, and in the Bay of Wick. A pier has been opened 
at Blackpool, and others are about to be constructed at 
Aldborough, Ventnor, and elsewhere. 

The most extensive drainage works in progress are those 
of the metropolis. From the report of the Metropolitan 
Board of Works for their last official year, it appears by 
the general summary of receipts and expenditure for the 
year, that the total receipts were £1,448,694, and the total 
expenditure £1,412,950. The engineer’s report states that 
“ the total value of the main drainage contracts, either com- 
pleted or in course of execution, is about two millions and 
three-quarters, involving the construction of upwards of 
65 miles of main intercepting sewers, varying in size from 
12ft. by 9ft. Gin. to 3ft. by 2ft.; together with the pumping 
stations, reservoirs, storm and other outlets, overflow weirs, 
and numerous minor works in connection therewith.” He 
draws attention to the increased expenditure from rise in 
the value of materials and labour since 1860; that increase 
he estimates at upwards of 30 percent. The cost of the 
portion of the works done within the present year amounts to 
£720,229 for works alone extending to 45 miles in length. 
On the 18th of July last the contents of the high level 
sewer, draining the upper northern districts of the me- 
tropolis, were enandl into the Thames, at Barking. This, 
the high level sewer, extends from Hampstead to Bow. It 
is about eight miles in length, 4ft. Gin. in diameter at its 
upper end, and 12ft. Gin. in diameter near the river Lea. 
Its fall near its “source” is at the rate of 50ft. per mile, 
and in the lower districts the minimum is 2ft. per mile. 
It has been made at a depth of from 20ft. to 26ft. below 
the surface, and the total area which it drains is fourteen 
square miies in extent. This great sewer is now in full 
work. The middle level sewer, laid at a depth of from 
30ft. to 36ft. below the surface, is nearly complete. These 
and the other great works in connection with the Metro- 
politan Main Drainage, have been so often described that 
it would be almost needless, as it would also be incompa- 
tible with due brevity in this place, to enter into extended 
details respecting them here. When finished, the whole 
system of London drainage will far surpass that, for a like 
purpose, yet completed for any other city in the world. 
The provincial towns, or many of them, require extensive 
sewerage works, and already, in the manufacturing dis- 
tricts, loans for upwards of £1,500,000 have been applied 
for, and about £600,000 already granted, for local im- 
provements, of which drainage forms an important part, 
and upon which many thousands of unemployed factory 
operatives will, it is believed, be employed. The drainage 
works carried out in Liverpool, within the past six years, 
have cost, it is satisfactory to know, upwards of £125,000. 
The time will come when the expenditure of an aggregate 
of many millions upon like works, in other provincial 
towns, will be deemed not merely wise but necessary. In 
respect of water supply that of the metropolis is already 
insufficient, and various schemes have been suggested for 
increasing it. There is good reason for yet looking for- 
ward to the ultimate realisation of Mr. Bateman’s scheme, 
for bringing water from the west of England to London, 
and upon a scale worthy of the greatness of the capital of 
the world. The Manchester Waterworks are to be consi- 
derably extended, and important works, in this connection, 
are in progress at Halifax. New waterworks are also to 
be undertaken at Wisbech. 

Railway extension has been active during the past year. 
The works in progress and contemplated in the metropolis 
are, perhaps, of the greatest interest. The Charing-Cross 
line, which has cost nearly £1,000 per yard of its length, 
may be considered as open; the London, Chatham, and 
Dover, ramifying the southern and south eastern districts, 
is being pushed forward; the North London City Extension 
is in progress; and the indisputable success of the Metro- 
politan Kailway has led to the projection of a great 
number of lines of like character, the total cost of which, if 
they are ever chartered and carried out, will amount to 
upwards of fifty millions sterling, ‘There are no less than 
five railway schemes broached in connection with the 
Thames Embankment now commenced upon the north side 
of the river. We shall soon have the Midland Kailway 
extended into the Euston-road, and the Metropolitan 
line will, of course tap this; and the directors of the last 
named work are seeking to extend it to ‘lower-hill 
in one direction, and to Notting-hill and Brompton 
in the other. Another company proposes an under- 
ground line from the Baker-st:cet station of the Me- 
tropolitan, to St. John’s Wood, and to the Finchley- 
road station of the Hampstead Junction Railway. ‘The 
Great Eastern Company propose to come into Wormwood- 
street, Bishopsgate. ‘Ihere are two schemes for patting 
down a railway in the Thames Tunnel. ‘here are a great 
number of schemes for taking underground lines to Charing 
Cross. ‘The Mid London Company’s projects would, if car- 
ried out, present almost as extensive and as intricate a com- 
bination upon the map, as the streets themselves of the 
great district whose invasion is threatened. It would be 
quite unsuitable to the purpose, however, of the present 
notice, ahd entirely incompatible with the space now at our 
disposal, even to indicate the whole of the immense number 
of schemes which will soon be submitted to Parliament for 
cutting up London with railways. These works, entirely 
prospective as they are, have, too, no other proper place in 
asummary of engineering during the past year, than that 
of illustrations of what the works already accomplished are 





likely to lead to. In connection with our imperfect sketch 
of railway works) carried on during the past year, those 
of chief magnitude prosecuted in the colonies deserve 
attention. The Indian system of railways is making good 
progress. The Madras main line has been opened throughout; 
the East Indian line, with the exception of the Jumna 
bridge, will, it is now stated, be opened throughout from 
Calcutta to Delhi within another. month; the Bhore Ghat 
incline of the Great Indian Peninsula line has been opened, 
and extensions are now being rapidly made upon the whole 
system of Indian railways. The Bhore Ghat incline is one 
of the heaviest works of the kind ever undertaken, and it 
has been successfully completed in the face of many difficul- 
ties. Ina distance of 15} miles an elevation of 1,831ft. 
is surmounted, only, however, by means of numerous 
viaducts and tunnels, many of the former of great 
height, and by an almost constant succession of cut- 
tings in, or embankments upon, solid rock. The total 
cost has considerably exceeded £1,000,000. It is a hopeful 
sign that railway undertakings are at last being attempted 
in India without the aid of Government guarantees, and 
the rapid development of the vast resources of that great 
country affords reasonable hope that works of construction 
and navigation will be carried out there upon an almost 
semen d increasing scale in the future. In New South 
Vales railways appear to have made good progress. During 
the last session of the Provincial Parliament £750,000 were 
voted for railways, the whole of which sum will be more 
than absorbed in the works now in hand. It is expected 
that £1,000,000 more will be asked for during the present 
session. New South Wales has three principal lines o 
railway, radiating from Sydney, viz., the Great Northern, 
Western, and Southern, At a recent date the whole mileage 
open was but 123 miles, although 140 miles more were 
under contract or about to be let. In this connection the 
completion of the Menangle Viaduct on the Great 
Southern Railway deserves a brief notice. ‘The magnitude 
of this work, in the eyes of the colonists themselves, 
is very great indeed. We were, not long ago, as- 
sured by a gentleman who had just returned from 
New South Wales, and who had done exceedingly well 
there, that the Menangle was in all respects far superior to 
the Britannia Bridge over the Menai Straits. The former 
work, designed by Mr. Fowler, and constructed by Messrs, 
S. M. Peto and Co., comprises three lofty spans cf plate 
girders, each 150ft. in the clear, besides long approaches on 
each side ; its cost being given as £80,000. ‘ihe late Mr. 
Stephenson, we need hardly say, would have been glad 
indeed could he have spanned the Menai in three leaps of 
150ft. each, and at acost of £80,000: (the Chester and 
Holyhead shareholders would, of course, have been even 
more delighted). The Victorian Railways have progressed, 
and in addition to the Cape Town Railway, an important 
line has been “ initiated” in Natal. 

While upon the subject of railways, it is proper to 
notice a few of the larger bridges, both those for railways, 
and those for ordinary traffic, which have been completed 
or commenced within the year. Among these, perhaps, 
Mr. Hawkshaw’s great structure which now spans the 
Thames in place of the late Hungerford Bridge will be 
reckoned among the chief. It has six spans of 154ft. each, 
and three of 100ft. each; the main girders are 50ft. apart, 
and support a platform accommodating four lines of railway, 
while there are broad footpaths on the outside. It presents 
no features of beauty, but its size, utility, and the sound- 
ness of the construction of its great girders entitle it to 
rank among the most important works of the kind yet 
carried out. At Blackfriars, the old bridge is still in use, 
although it is to be replaced as soon as possible, by an iron 
structure of five spans by Mr. Joseph Cubitt, whose design 
was after great delay preferred to one of three spans, and of 
much grandeur, by Mr. Page. Close by, the Blackfriars 
bridge of the Loudon Chatham and Dover Railway, also 
designed by Mr. Cubitt, has made some progress. Still 
lower down another bridge is to be put up — that 
designed by Mr. Hawkshaw for the City Extension of 
the Charing-cross Railway. A bridge of much beauty, 
and having the considerable span of 175ft. was opened, 
last summer, over the Ouse at York. ‘This was designed 
by Mr. Page, and its features present considerable analogy 
to those of the Westminster Bridge by the same engineer. 
The important railway bridge over the ‘Trent at Keadby 
has made gradual progress, and a work of great magnitude 
is being prosecuted near Bristol. We refer to the comple- 
tion of the Clifton Bridge, originally designed by the late 
Mr. Brunel, and upon which the great chains removed 
from the late Hungerford Bridge, also designed by Mr. 
Brunel, are being employed. ‘The great bridge at Clifton, 
of which Messrs. Hawkshaw and Barlow are the engineers, 
and Messrs. Cochrane the contractors, will have a clear 
span of 702ft., and the roadway will be about 250ft. above 
the river. 

A scheme for suspension and other bridges over the 
Thames was announced list year, and powers were sought 
for the construction of seven or eight important structures 
of the kind in question. None of these works, however, 
were authorised, It will, therefore, be again sought during 
the coming session to empower various purties to construct 
new bridges across the Thames, at a number of points 
between the Tower and Kingston. No less than three 
schemes, we believe, will be urged for a high-level bridge 
near the Tower. ‘The elevations and spans *are to be 
enormous, Mr. Ordish proposing his patented variety of 
suspension bridge with a clear leap of 900ft., while Mr. 
Fowler’s horizontal girder is to span 800ft., and Mr. Page’s 
arch 750ft., the last two being incomparably the boldest 
designs of the kind ever proposed. ‘I'he Board of ‘T'rade, 
last year, reported strongly against any high-level bridge 
over the Pool, and no doubt fresh opposition will be made 
this year. We publish, in another column, an article from 
the Daily News suggesting some of the supposed difficulties 
in the way of the erection of such siructures. ‘The 
opposition of the Board of ‘Trade, and of the shipowners 
and of the Thames Conservancy will, there is reason to be- 
lieve, be eventually overcome, and it requires but a moderate 
estimate of the resources of our profession to say that when 
a high-level bridge is carried over the Pool it will be done 
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without any sensible inconvenience to the vessels below. 
Difficulties, far greater than the Daily News now foresees, 
have been often overcome by engineers, and the construction 
of a high-level Thames bridge, of many hundred feet span, 
will but afford them the opportunity for another triumph. 

The important bridge destined to carry the London and 
North-Western Railway across the Mersey at Runcorn has 
been begun, and when finished it will rank among the 
largest structures of the kind in the world. A scheme, 
which has been under consideration for two years, is also 
announced for making a great bridge to connect the rail- 
ways upon the north and south sides of the Forth. The 
whole length of the bridge will, it has been stated, be 
24 miles, including, we suppose, long approaches. ‘The 
pans will range from 207ft. at the ends to 30O0ft. at the 
middle, and the estimated cost of the whole is £500,000, a 
sum which appears to be reaily very small when the expected 
magnitude of the work is considered, 

If we turn abroad, we find a bridge of four spans of 331 ft. 
each in progress at Mayence, and a really large work, an 
iron bridge having eight spans, ranging from 210ft. to 
320ft., and 90It. high, over the river Ohio, near Steuben- 
ville, U.S. The great bridge, of a single suspension 


span of 1,000 métres, or 3,280ft., which was not 
long ago talked of as about to be commenced at 


the Straits of Messina, has, we presume, died in incuba- 
tion. ‘The great railway suspension-bridge, so long in 
hand by the American engineer, Mr. Roebling, to carry 
the Lexington and Danville Railway, at an elevation of 
300ft., over the river Kentucky, remains also still in abey- 
ance. ‘The span of this bridge is to be 1,224ft.—indeed it 
must be this or nothing, for there can be no intermediate 
support. ‘The limestone towers, like Mr. Brunel’s gaunt 
obelisks at Clifton, were erected long ago, and Mr. Roe- 
bling some time since informed us that a portion of the | 
cables were stored near the intended site of the structure. 
But the railway company can raise no money, especially 
with a war going on, and so the grand work lags. Instead 
of two cables on each side of the bridge, with an unequal | 

| 


versed sine, as in the Niagara Suspension-bridge, Mr. Roe- 
bling, from the first, decided upon two great wire cables, 
each 12in. in diameter, one at each side of the bridge. We 
need not say that, instead of the notable plan of twisting 
the wires of the cables together, and thus inviting stretch- 
ing under load (the practice pursued ‘in constructing a 
recent wire suspension-bridge in London), the cables of 
the Kentucky Bridge, like all others by the same and 
continental enginecrs, will be formed of parallel wires. 
But one platform, and that for a single line of railway, is to 
be employed, and this will be stiffened longitudinally along 
its centre by a timber truss 20ft. deep. 

Dismissing the subject of bridges, we again return to 
our own country, Still further improvements are being 
carried on in London. The Thames Embankment (north 
side) has been contracted for by Mr. Ridley, at £495,000, 
and the works have already been begun. ‘The importance 
of this improvement will only be properly estimated when 
it is completed. It will, too, inspire a disposition towards 
further and even greater attempts at the redemption of 
London from the ugliness which has for so long pre-emi- 
nently distinguished it from all the other capitals of the 
world. Already the raising of the Holborn valley has been 
taken in hand, and we cannot doubt that, within a few 
years, the improvement in the Fleet valley will be nearly 
or quite as conspicuous as that along the banks of the 
river. ‘The present trade of the country is, on the whole, 
very prosperous, and even those branches which, like the 
cotton manufacture, have recently suffered so much, are 
already in a fair way of recovery. ‘The capacity of the 
country for artificial improvement is becoming more and 
more understood, and it is becoming clearly recognised 
that the great works which the engineer is called upon to 
construct must, if projected and carried out in a liberal 
although cautious spirit of commercial enterprise, add in- 
calculably to the real wealth of the nation. In other 
words, engineering and invention are enriching mankind 
to an extent which it is impossible to estimate. It is not 
only from the already acquired wealth to undertake, but, 
also from their assured value when executed, that such 
great works as are now going on in London find such 
abundant support. 

Increased wealth brings with it the necessity for im- 
proved means of security. Nationally, the importance of 
ample defences becomes more and more apparent with 
increased national wealth, just as safes and strong rooms, 
and locks, and traps, and guns are found cesirable, if not 
indispensable, to the man who has acquired a fortune in 


money and in estates. We have now 9 vast na- 
tional system of fortifications in hand, the chief 
works being estimated to cost seven millions. On 


the southern coast our new defensive works are, we 
wish to believe, most formidable. Portsmouth, our 
greatest naval arsenal, is, at last, being properly defenced, 
not only by great forts upon the Horse and No Man’s 
shoals, but by heavy works guarding the entrance to the 
Solent from the Needles, The forts at Spithead will be of 

ranite, and will probably be faced with heavy iron. 
‘hey will be 200ft. in diameter, 70ft. high, and will mount 
each 90 guns of the largest practicable calibre. At the 
rate at which our national wealth is now increasing, it is no 
more than is required by the dictates of common prudence 
that we make our island home absolutely impregnable to 
any foe or combination of foes. At the present time, 
when everything looks so portentous abroad, we shall 
have mistaken the spirit of the country if Parliament is 
not called upon, at the next session, to make still further 
provision for the national defences. Of these our iron-clad 
navy will form our chief reliance. Several splendid addi- 
tions to our fleet have been made this year, including, of 
course, the Minotaur, the Hector, and the Valiant, and a 
great fleet which, it is hoped, will be nearly invulnerable, 
is now in course of constiuction. It cannot, however, be 
denied that the condition of our iron-clad ships already 
launched is not quite satisfactory. The ships having iron | 
hulls are found to foul rapidly, while the timber-built ships | 








found to corrode even more rapidly. We cannot deny, at 
present, that the difficulties in these respects are of a very 
grave character, and it is by no means yet clear that we 
shall be able to overcome them. It is hoped that the 
armour plates may be effectually insulated by Mr. Walenn’s 
process of electro-plating, and it is hoped, furthermore, 
that effectual means may be found for sheathing iron ships 
with copper without galvanic contact of the metals them- 
selves. 

At present we are expending too much of our means as 
a nation upon very large and costly vessels of war, which 
will require large crews, and a great consumption of coal, 
and which are unable to cuter the shore waters of many 
coasts where we shall yet have occasion to send the thunder 
of ourcannon. We have no wish to deny that a considerable 
fleet of ships of the Warrior and Northumberland class 
will prove as valuable as they are superior in strength and 
speed to anything yet launched for the purposes of war, 


| but we require a fleet of really serviceable gunboats, 


| to 


armour-plated, sea-worthy, carrying large guns, and yet 
drawing but little water. Had we 200 such craft now we 
should find them worth their cost and keep. We need, too, 
a namber of very swift vessels which might be employed 
as despatch boats, or as an “ocean police,” vessels which 
should be capable of sixteeu. knots in calm weather. We 
should, in time of war, doubtless have a command of many 
swift steamers now in the merchant service, but none of 
these are suited to the real purposes of war, except after 
extensive changes. - 

In ordnance, we regret to say, we are only awakening 
to the defects and great cost of the wrought iron coiled 
system of built-up guas. The imperfections of the Arm- 
strongs are notorious, and yet a powerful interest is 
exerted to the utmost to retain them in the service—the 
boast being on all occasions made that they are im- 
measurably superior in respect of range and accuracy 
the old smooth bores, although it is beyond 
all dispute that other guns, of far less complication 
and cost, possess an equal superiority over the old weapon. 
We include with the Armstrongs all the Whitworth guns, 
and those made upon the same principle, as respects the 
inner and outer tubes, for Mr. Thomas and others. The 
experience with the 104in. Armstrongs has, thus far, been 
discouraging, notwithstanding their undoubted power for a 
few heavy rounds at first. It is but a question of time 
when the 15-din. gun, known as the 600-pounder, will be 
found to have failed in some vital part. We are 
slowly learning, by a costly experience, that large wrought 
iron guns, made in many separate pieces, are not to be 
depended upon for any great length of time, and that 
steel offers the greatest probability of endurance under the 
great charges of gunpowder now reckoned indispensable to 
successful warfare. As to piercing any thickness of plate 
yet proposed for armour, or any combination of plates and 
backing upon a ship’s side, it is at most only a question of 
powder, and this question turns only upon that of the 
greatest attainable strength of gun. Guns can always be 
made which shall penetrate any armour which a ship can 
carry, and it is even possible that, taking into account the 
effect due to truly turned steel shot, cylindrical and having 
flat fronts, such guus can be carried and trained upon the 
decks of ships of war. 

Turning, however, from the implements of war,we may find 
much of interest in the condition of steam-ship undertakings 
during the year 1863. Great activity has been shown in 
the construction and fitting out of vessels of moderate size, 
and capable of steaming at a good rate, a class of vessels 
of which much has been heard upon the American coast. 
The Secretary of the United States Navy reports, how- 
ever, the capture of upwards of 1,000 vessels, a lirge 
number of which, we must suppose, were engaged as 
blockade runners. The rigour of the blockade, and the 
bare probability of a sudden termination of the Amer- 
ican civil war, do not permit us to hope so much in future 
from the causes from which our shipbuilders have already 
benefitted so much, ‘The legitimate channels of steam 
navigation have not disclosed any remarkable success. 


The Great Eastern has failed hopelessly, as a com- 
mercial undertaking. The regular established lines 


of steamships have, doubtless, improved their position, and 
several fine additions have been made to their various 
fleets. Amorg these the Peninsular and Oriental Com- 
pany’s has been extended by the addition of several new 
ships, among them the Rangoon, Poonah, Carnatic, and 
Golconda, having really superior accommodations and im- 
proved machinery of the class which Mr. Humphrys had 
already epplied with such success to the Mooltan. The 
same engincer is now supplying engines of the same de- 
scription to the Admiralty and to the Messageries Imperi- 








ales. The Iuman line now counts an additional ship, the | 


City of London, of great size. Messrs. Scott and Co. are 
completing their contract with the French Transatlantic 
Steam Navigation Company for large paddle steamships. 
Many really fine steamers have been put afloat by other 
builders. It is worth while to notice the success of three 
vessels of 1,000 tons each, two built for the Ltalian Goy- 
ernment, and one for the Anglo-Chinese Expedition. ‘The 
two former, the Esploratore and the Messagierie, each 240/t. 
long, and having 230 square feet of immersed mid-section, 
have made, respectively, 20 and 194 statute miles an 
hour, with about 2,400 indicated horse-power. The 
third vessel, the Kiang Soo, did nearly as well. Twin 
screwed ships have earned distinguished favour, and the 
principle has been carried out in at least one vessel of large 
size. It is understood, also, that the same improvement 
will soon be introduced, in its best form, into the vessels of 
the Navy. 

The Galway steamers have again commenced running, 
but with doubtful success. ‘The prospectus of the National 
Steam Navigation Company, with a capital of £2,000,000, 
was some time ago announced, it being the intention to 
start a fleet of large ships in the Transatlantic trade. 

The increasing size of steamships has rendered better 
modes of steering requisite. Probably one of the best is 
that afforded by twin screws. Considerable expectations 
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rudders, Mr. Sickles’ American steering gear, Mr. Lum- 
ley’s jointed rudder, and Curtis’ steering screw. Mr. 


Humphrys’ hydraulic steering gear is already in consider- 
able use, and with the best results. 

In telegraphic works we have to record the comple- 
tion and shipment of the Persian Gulf cable, 1250 miles 
long, and weighing 4 tons to the mile, a single large copper 
conductor being employed, with twelve No. 7 galvanised 
iron wires around the gutta percha covering, and over this 
two servings of tarred hemp yarn and a coating of a mix- 
ture of asphalt, Stockholm tar, and powdered silica. The 
cable will shortly be laid in five sections, averaging 250 
miles each. Capital has been obtained for another attempt 
to lay an Atlantic cable, and it is to be hoped that we shall 
at last be on speaking terms with the American continent. 
The United Kingdom Telegraph Company have rendered 
an important public service by greatly reducing the charges 
of transmission, and their lines are being worked with 
much success by Hughes’ and Bonelli’s printing telegraphs. 

A great activity has been experienced in the iron manu- 


| facture, and the advance in prices, hardly checked by the 


increased rates of discount, has amounted to nearly or quite 
30 per cent. within the yeur. Miils for rolling armour 
plates up to 20 tons in weight have been completed in 
Sheffield, and heavier iron working machinery of all kinds 
is being employed. There is much promise in the new 
machines for forging iron and steel by hydraulic 
pressure. The Bessemer process has gained great head- 
way within the year, extensive Bessemer steel works 
having been opened in Lancashire, where, as also in 
Staffordshire, others are in course of construction. The 
London and North-Western Company are making large 
preparations for the manufacture of Bessemer rails at 
Crewe. 

The subject of steam engine economy is becoming more 
and more widely understood, and high-pressure engines 
working at high speed, appear to be gaining increased 
favour. We have understood that it is the intention of one 
of the principal firms of corn millers in the kingdom to 
adopt high-pressure engines, working with surface con- 
densation, and expanding seven-fold in the same cylinder, 
the pistons to go at the high speed of 750ft. per minute. 

In respect of locomotive engiues a novelty in the way of 
spring-seated tyres and improved axle-guards has been 
introduced upon the St. Helen’s Railway. Mr. Adams’ 
new engines are working steep gradients and curves 
of, in one case, only two chains radius, with ease 
and safety, and with singularly little wear of the 
tyres. Interesting experiments upon locomotive trac- 
tion are in progress upon the Cromford and High 
Peak Railway, with reference to the adoption of a 
novel locomotive, having four cylinders and an extra pair 
of wheels gripping a central rail, an arrangement pro- 
posed for working an open railway over Mont Cenis. The 
tank engine employed weighs 16 tons, and has 450 square 
feet of heating surface. by means of an extra pair of 
cylinders a pressure of 16 tons can also be put upon a 
central rail. This engine has taken a gross load of 30 
tons, in addition to its own weight, at a speed of 7 or 8 
miles an hour, up 180 yards of line, inclined 1 in 12, and 
having curves of 14 to 24 chains radius. 

An interesting trial of steam fire engines took place last 
July, at the Crystal Palace. The results were very fully 
recorded in our columns at the time, and showed a re- 
markable improvement upon previous efforts in the same 
line. 

The trials of portable engines last summer, at the Wor- 
cester Show of the Royal Agricultural Society, showed a 
notable improvement in respect of economy of fuel. Seve- 
ral novelties appeared in connection with steam cultiva- 
tion; self-propelling farm engines are being largely intro- 
duced, and upon the whole the agricultural branch of engi- 
neering has made respectable progress. 

Referring to works which, from their distance or com- 
mercial character have escaped notice thus far, it may be 
said that upon the authority of Mr. Hawkshaw, and from 
the evidence he has adduced, the practicability of the Suez 
Canal is more generally believed in now than it was a year 
ago. It is a work, however, in which Englishmen do not 
like, at present, to feel much interest. ‘The Mont 
Cenis tunnel is being carried through with creditable 
vigour, and with results which are encouraging in 
respect of the general employment of machinery in 
tunnelling in rock. The Paris Permanent Exhibition, 
contrary to repeated promises, is not yet open. Our own 
despised Exhibition building is being carted away from 
South Kensington to Muswell-hill. There has been some- 
thing said of another tunnel to be made under the Thames; 
one under the Mersey, at Liverpool, is seriously talked of, 
and a tunnel for the purposes of the water supply of Chicago, 
U.S., is being carried two miles out beneath lake Michigan. 

Death has, alas! taken away many of our best men. We 
have, this year, lost Mr. Field, Captain Moorsom, Mr. 
Glynn, Mr. Hawks, of the great Gateshead firm, Mr. Fen- 
ton, Mr. Hetherington of Manchester, Mr. 8. B. Rogers, 
Mr. Samuel Hall of Basford, and many others, whose names 
are less widely known. We cannot say that 1863 has not 
been an eventful year. Let us turn with hope to the 
future. 





Marine Boiiers.—It appears to be considered by many engineers 
that, so long as there is about the proper extent of heating surface 
in a boiler, it is of no consequence bow this surface is arranged. 
The boilers of the Great Eastern, as is well known, are exceedingly 
defective in proportion and also in the disposal of their heating 
surface. We could name other ships where large and short tubes, 


| closely pitched, are stacked in a lofty series of rows, one above 


the other, the greater proportion of the heat going off through 
the upper tubes, burning out tue super-heaters, avd culminating in 
a corenal of flame at the chimuey-top. We have seen 
boilers in which the aggregate clear flue-way, or calorimeters through 
the tubes was as much as one fifth, and in some cases one fourth of 
the area of the grate; Mr. Murray prescribes a proportion of one 
sixth, and we think this large. Isherwood considers that the 


, calorimeter should never exceed one seventh, nor be less than one 


ninth the area of the fire-bar. The number, length and diameter of 
the tubes should always be disposed, so as to give a clear cross 


with iron armour plates and copper bottoms have been | also have been formed with respect to Captain Symonds’ | Sectional opening, equal to about oue eighth the fire-bar area. 
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AMERICAN IRON. 


Exact data upon the strength of American iron is not easily ob- 
tained, for, unfortunately, the practice of imposing a test of break- 
ing strength upon the iron supplied by contractors for large 
structures has nut been adopted iu the United States. The United 
States Government have, however, for many years caused careful 
experiments to be made upon the irons employed for, and upon 
samples cut from, guns cast for, the coast and naval defences. The 
irons employed generally have a tensile strength of from 5 to 6} tons 

r square inch in the crude state or pig. On melting this iron, 

owever, itis kept for some time in fusion, and the first castings 
generally have a tensile strength of about 9 tons per square inch, 
For guns, however, the iron is now always remelted, sometimes for 
the third or fourth time; and at each ‘nelting it is kept for from one to 
three hours in a state of fusion before being proved. This is done in an 
air furnace, or, in other words, a furnace in which the fuel is burnt 
on a separate grate, and only the natural draught is employed. By 
this treatment the iron is decarbonised to a considerable extent, and 
its toughness greatly increased. Iron of the second melting often 
has a tensile strength of 13 tons, and that of the third melting 15} 
tons. These may be given as about the mean of a vast number of 
experiments made by Major Wade of the United States Ordnance 
Board, and published, in 1856, in a quarto volume entitled “ Reports 
of Experiments on the Strength anc other Properties of Metals for 
Cannon, wih a Description of the Machines for Testing Metals, and 
of the Clas-ification of Cannon in Service.” ‘The strougest cast iron 
tested by Major Wade, had the great tensile strength of 20} tons; 
samples cut from 100 gun beads had a mean tensile strength of 14°9 
tons, a large number of proof bars in another case had a mean 
strength of 16°23 tons, and in the case of a 10-inch gun cast 
hollow, upon Lieutenant Rodman’s process, the meau tensile 
strength of 38 samples was 16°875 tons; the strongest sample 
having a strength of 19°83 tons, and the weakest 15275 
tons. In another case the mean strength of fourteen pigs of iron, 
in the crude state, was 5-6 tons, while that of twenty-seven guns 
cast from the same pigs and other pigs from the same furnace 
was 15:75 tons, the guns having been cast only after the metal 
had been three times melted, and kept in fusion from one to three 
hours at each melting. There appears to be but little iron in any 
American ‘cast guns of a less tensile strength than Il tons per 
square inch, and the author has himself seen portions cut from 
ll-inch guns, weighing 6 tons 15 cwt. tested up to 16-14 tons, 
This was in 1851, and the tests were also made under Major Wade's 
directions, Major Wade also tested the transverse strength of a 
large number of gun irons. The trials were made upon bars cast 
2ft. long and 2in, square, supported on knife edges 20in. apart. The 
results may, however, be reduced to the standard to which English 
engineers are most accustomed, viz., to that of a bar 2in. deep and 
lin, wide, resting on stpports 3ft. apart. Thus reduced the 
transverse breaking strength of alarge number of samples of remelted 
iron, made from pigs cast at five different furnaces, varied from 274 
ewt. to 48-1 cwt., the general strength of the samples being 34 cwt. 
Major Wade also gives the crushing strength of the irons upon 
which he experimented, the minimum being 37} tons, and the 
maximum 774 tons. It should be observed that by remelting and 
protracted fusion the specific gravity of the iron is raised from 6-9 
in some cases to 7°4, or from a weight of 434 1b. per cubic foot, up 
to461}1b. A committee of the Franklin Institute made a series of 
experiments twenty-five years ago, from which it appeared that the 
mean tensile strength of a large uumber of cast irous poured at the 
first melting into goods, was 9} tons, and the irons employed by the 
Philadelphia engineers now bear from 7-14 tons to 10-2 tous. Mr. 
Albert Fink, C.E., in testing the iron employed in 1858 in the con- 
struction of a large bridge on the line of the Louisville and Nash- 
ville Railroad, adopted bars of the sizes upon which Mr. Fairbairn 
had experimented, viz., 5ft. long and lin. square, placed on supports 
4ft. Gin. apart. Mr. Fink adopted, as his minimum transverse 
breaking weight, a load of 5501b. in the centre. From a published 
statement which he afterwards made of the results, it appeared that 
the mean breaking weight was 610]b., and the highest 725lb. Re- 
duced to bars 2in deep and lin. wide, and placed on 3ft. supports, 
the minimum breaking weight was 29} cwt., the mean 32°68 cwt., 
and the highest 39 cwt. This iron was of a mixture of two-iifths 
cold blast, two-fifths hot blast, and one-fifth scrap. Without the 
scrap, Mr. Fink says, his bars would bear but 5001b., equal to 26°8 
cwt., when reduced to the standard already referred to. Of 
wrought iron the experiments made by the United States Board 
of Ordnance gave a tensile strength ranging, with different speci- 
mens, from 17 tons to 33'3 tons per square inch. Experiments made 
twenty-five years ago by a committee of the Franklin Institute 
gave a mean strength of about 26 tons for plate iron. At the pre- 
sent time 27 tous is generally expected of American boiler plate. 
Mr. Roebling, in his last report to the directors of the International 
Bridge Company, for whom he designed and constructed the Niagara 
Suspension Bridge, details some experiments upon cold blast char- 
coal iron, the ultimate strength of which he gave as from 31} tons 
to 3571 tons per square inch. Bars of this iron, after lying ina 
winter's night al a temperature hardly above zero of Fahrenheit, 
were suddenly put under a strain ot 20} tons per square inch, with 
which there was no visible stretching. They were then struck 
violently with a heavy iron bolt, and only broke after a considerable 
number of blows. Frofessor Walter R. Johnson, by whom most of the 
Franklin Institute experimeats were couducted, has tested iron 
bars from the Lake Superior district to the extraordinary tensile 
strength of 39°99 tons. In the year 1859 Mr, Albert Fink tested 
three bars of iron which had been in use for between seven and nine 

ears under full loads as tension bars in some of his bridges on the 

altimore and Ohio Railroad. One bar, I4ft. Gin. long, aud 2in. by 
&in., bore 30°61 tons per square inch; another bar, 12ft. Sin. long 
and 1-46in. by 0-6in., bore 30-28 tons per square inch; and a third, 
bar, 13{t. long and 1°62in. in diameter, broke at a weld with 
24] tons per square inch, All these bars, it is to be remembered, 
had for an average of eight years been subjected to repeated strains 
of about 5} tons per square inch, iu additiun to the effects of severe 
frosis, vibrations, &c. Mr. Roebling, a few years ago, removed 
thirty tons of hammered charcoal bars from the old Monongahela 
bridge at Pittsburg, and notwithstanding that they had been in 
severe service for thirty years, Mr. Roebling reported that every 
bar would bear a strain of nearly 27 tons per square inch, or, in 
round numbers, 60,0001b. This strength was ascertained also in 
the case of the plates of locomotive builer=, after thirteen years’ work, 
on the Baltimore and Ohio Railroad. From what has been stated 
it will be seen that American engineers may work up to rather 
higher strains than are commonly allowed here. The qualities of 
the best American iron, known here to some extent through the 
Arcadian iron, which, although made in Nova Scotia, is of the same 
quality as the best class of cold blast charcoal iron made in many 
parts of the States, are due to the purity of the ore and of the fuel 
employed in the manufacture. 


Tron Works 1n Bertcium.—The Société John Cockerill made 
rather a poor year’s work in the exercise 1862-3, the balance of 
— after providing for general and statutory expenses, having 

n only £2,726, a sum insufficient even for the distribution of a 
meagre dividend. This unfortunate result was attributed, first, toa 





progressive fall in the sale prices ; secondly, to the enforced idleness, 
during eleven weeks, of a great part of the irouworks; and thirdly, 
to a falling-off in the saie of minerals. ‘Two royal decrees, dated | 
Nov. 27, 1803, authorise the Clidtelineau Blast-furnaces, Forges, 
&c., Company, to add to the works which it already possesses at | 
ChAtelineau fourteen puddling furnaces, six re-heating furnaces (of | 
which two are for plates), asqueezer, a pile hammer, a train for rails 
and plates, a universal train, seven steam-engines, provided with | 
nine boilers, &c. They also empower Messrs. Gustave Dumont and 
Co. to establish at ChAtelineau an iron-producing establishment, 
comprising four puddling-furnaces, four re-beating furnaces, two 
squeezers, a pile-hammer, a train for small merchants’ irons, a 
train for large merchants’ irons, and special irons, five engines, 
with nine steam-boilers, &c. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BOILER EXPLOSION AT WAKEFIELD. 

Srr,—I find, in your last, a letter about the explosion here, 
from Mr. G. Hart, which is not quite correct; it apparently enables 
him to support his theory, which I do not think is applicable to this 
case. The fact is, the boiler was much too weak, and the shape too 
dangerous, and the plates too thin, to bear safely half the pressure it 
was being worked at. The fire-place part of the flue was 5ft. 
diameter, and the plates, near the rent, very little above y;in., and, 
in one place, bare ,3;in. thick when it collapsed, although the plates 
had been originally { bare. ‘he steam, no doubt, was at full pres- 
sure, owing to delay in starting the engine, and any trifling con- 
current cause might give it the last pound of pressure, and cause the 
catastrophe, without travelling into remote regions for sublime 
theories about spheroids, polarity of atoms, &c. Really, Mr. Editor, 
this is too terrible a subject to be trifled with by fanciful theorists 
ané library philesophers. Most explosions can be accounted for by 
ignorance or carelessness, or both, and means must be adopted to 
remove these two causes. ‘I'he preposterous proposal of preventing 
explosion by putting a loose jacket of copper round a boiler, to alter 
or destroy the polarity of atoms, is merely scientific ignorance, and 
a dangerous delusion. 

The safety valve, which Mr. Hart says was Z}in or 3in., was 84in. 
This was large enough for the collapsed boiler by itself, but the lid 
was a bad shape, being hollowed out underneath, and this might 
cause a litile extra pressure, as I believe, when steam is blowing 
hard out of such a valve, it causes a partial vacuum under the middle, 
which increases the pressure, and, perhaps, causes a dancing motion, 
which may give the last blow to an overloaded boiler. 1 think this 
ought to be tested, and, if found correct, should be publicly known. 

1 could explain, simply, many causes of accidents of this sort, but 
fear of trespassing too far on your space, the importance of the 
subject, and anxiety to prevent such awful catastrophes, is the 
excuse of, Joseru Ruopes, 

Foreman of the jury at the inquest on the bodies 
of the four persons killed at Phcenix Mills. 

Wakefield, Dec. 16th, 1863. 

—_ 
ECONOMY IN FUEL, 

Sir,—Permit me to call the attention of those interested in the 
subject of economy in fuel to a system of working the furnaces of 
steam boilers which has hitherto been neglected, although worthy 
the consideration of the highest authority. 

Those who have devoted much attention to the general system of 
working furnaces thoughout the country will know that only a 
small proportion of their number is required to be worked to their 
full extent in heating powers, the greater number being worked on 
a system that will only raise the quantity of steam required by 
adopting various modes of checking the draft, such as the frequent 
opening of the furnace doors, the partial shutting of the damper, or 
the fuel too thin, and irregularly put on. 

It is already well known that the highest degree of temperature 
that can be maintained in the furnace will produce the grea est 
quantity of steam in proportion to the quantity of fuel consumed, 
and that the present mode of checking will produce the opposite 
effect. By admitting too much cold air into the flues, reducing the 
temperature at the expense of the fuel, and by the damper remain- 
ing partially shut, the fuel is consumed to a disadvantage by low 
temperature. 

The ecouomy in the system I have adopted will be plainly seen, 
and may be easily tested by any one interested in the matter, by 
simply working the furnace and damper in the following manner, 

Select a furnace and boiler that is capable of raising more steam 
than is necessary for the work required, stock it well with fuel 
to aregular thickness over the whule gratings, so that the highest 
degree of temperature may b2 maintained, and suppose 60 lb. to be 
the regular pressure required iu the boiler, the high temperature 
maintained in the furnace will quickly raise the pressure to 611b. The 
damper at the end of the boiler should then be shut vatil the pressure 
is reduced to 591b., when it should be again opened to its full 
extent. 

The saving effected by thus enclosing a high temperature, at 
frequent intervals within the flues of the boiler, and completely 
checking the consumption of fuel, will be found on an average to be 
equal to 10 per cent. on the total consumption of fuel required for 
steam power throughout the country, and in some instances nearly 
double the percentage I have stated may be saved. | 

In place of working the damper by hand, I have attached a self- 
acting apparatus, which works it in accordance with the system I 
have described. 

I may add, that this system has been partially acted upon by other 
parties many years ago;’ but the full advantage has never been 
brought out, or thoroughly tested. ALEXANDER CUTHELL. 

Lancaster, December 22, 1863. 

TREATMENT OF NAVAL ENGINEERS, 

Simr,—Your advice to “J. R.” (Sheffield), in last week's issue, 
being emivently calculated to berefit him if acted on, and at the 
same time giving me cause for congratulation by showing me that 
your most powerful journal has its eye on the poor neglected naval 
engineer —I will, with your kind permission, trespass on your 
valuable space by adding a word of warning, not only to “J, R.,” 
but also to every other young aspirant for joining her Majesty's 
service as an engineer. 

As regards pay : When an engineer joins “the service” he is led to 
expect an incume of £109 10s, perannum will be placed at his disposal. 
The gross pay is that amount, but the numerous deductions soon 
reduce it to a dreadfully low ebb. First comes the outfitter’s bill, 
which, if the young geutieman be at once appointed to a sea-going 
ship commencing a commission of, most probably, four years, 
will amount, at the most moderate computation, to £480. Then 
income tax is deducted (but, of course, no loyal subject cares for 
that), which, in war time, is a consideration, as,that alone brings the 
nett pay below £100 a year. And, perhaps, ‘J. R.,” and many 
besides himself, are not aware that in the service engineers and all 
other officers have to provide their own mess. The Admiralty, it 
is true, give what they are pleased to call an allowance of £12 per 
year, but, instead of that keeping a mess respectable, enginecrs have 
to pay, in addition, at least auother £12, which does not include 
wine, spirits, or beer—in fact, only supplies three meals a day, and 
they are of the most meagre description. 

But, Mr. Editor, there is another thing which engineers in the 
service feel to be a most unjust and inconsiderate method of treat- 
meut at the hands of the Admiralty. An engineer, on joining her 
Majesty’ service, is distinctly told that, at the expiration of three 
years, he will, on passing the required examivation, and on proof of 
good character, be promoted to a superior grade. Again, baving 
served in that superior rank (if you are fortunate to get it) two 
years, and on passing, &c., as before, you will be promoted to the 
rank of engineer. Instead of sticking to their agreement, the Ad- 
miralty keep us waiting in the first step four years and a half, in the 
second step three years and a half, being a total of three years over 
the stipulated time. Engineers are deliberately defrauded of supe- 
rior rates of pay, and time which counts towards promotion to the 
rauk of chief engineer. This, sir, is the average time for assistant 
engineers to be kept waiting, and it cannot be called an exceptional 
case, and is one of great hardship, particularly where a great portion 
of one’s time may be spent in China, or some other equally deadly 
climate. 

Many engineers out of the service would utterly discredit what I 
could tell them of foreigu service in her Majesty's service, in gun- 
boats for instance. 

Your influential journal, being read by every one pretending to 
be an engineer, must, I hope, convince every one who reads this 
that the navy is not the place for an engineer; and if engineers on 





shore adopted the course pursued by the medical colleges of the 
kingdom when the abuses of the navy as regarded surgeons were 
made public by their professional journals, the Lords Commissioners 
of the Admiralty would, perhaps, regret having acted with that 
deliberate want of faith and want of consideration towards engineers 
which has always been their ruling principle. 

There is another thing which may not be generally known, but 
which in the service is so notorious that the wonder is Parliament 
has never interfered to stop it. I allude to those precious documents 
called confidential reports. On an officer leaving a ship, the captain 
gives him a certificate of character and service for the time he has 
been in the ship, and perhaps the certificate may be a good one ; 
but, against this, every quarter the captain has sent a private and 
confidential report to the Admiralty, giving his private, and most 
meget real, opinion of the officer's character, I will show you 
how engineers are affected by it. I was messmate with an engi- 
neer, a very clever fellow, not only as a practical engineer, but in 
other respects, and he had on several occasions made a variety of 
articles for his captain, which that captain could not ibly 
have obtained where we were; and, of course, having done so 
much to oblige the man, the engineer naturally expected a good 
certificate on leaving the ship. He got one, but on going to the 
Admiralty on reaching England he discovered, through a friend, 
that his late captain did not mean what he had expressed on the 
certificate, as he had sent home very bad confidential reports. 

I will not mention minor evils, such as captains depriving engi- 
neers of their berths, and other accommodation, when they think tit, 
as I hope I have said enough to convince “J. R.” that comfort, 
happiness, or respectability are not likely to be his portion if he 
ever becomes 

H.M.S8, 


A Navat Enatneer. 





» Dec. 20, 1863. 
WATER BALANCES, 

Sm,—Your correspondent, “An Old Subscriber,” will find a 
common plunger barrel communicating with the rising main of one 
of his lifting sets will give him the best water balance. This 
plunger must be fixed in the usual way to be worked from his dry 
rods, but be without any clacks. The water will then exert a con- 
stant upward pressure proportionate to the area of the plunger and 
head of water. 

The little sketch I inclose will, perhaps, explain my meaning 
more fully. 
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Why does not “ An Old Subscriber” have his upper sets of pumps 
forcing lifts? The weight of the rods will then be useful in raising 
water, and there will be little need of other balance. He can also 
have much smaller pump trees, for there is not the slightest occa- 
sion for making the rising main equal in diameter to the plunger 
barrel. There are neither rods in it, as in lifting pumps, nor have 
brackets and clacks to be pulled up through it, and the slight in- 
crease in the friction of the water is unworthy of notice. If the 
rising main be two-thirds of the diameter of the plunger barrel it 
would be ample. If “ An Old Subscriber” will give me the details 
of his pumps, I shall be happy to give him any information in my 

ower, Geo. Fower, jun. 

Donisthorpe, Ashby -de-la-Zouche, Dec. 16, 1863. 


BIDDELL’8 TRACTION ENGINE, 


Sim,—In your publication of December 4th, we noticed an illustra- 
tion and description of improvements in traction engines recently 
patented by George A. Biddell, of Ipswich. We have since obtained 
from the Great Seal Patent offive a copy of his specification with the 
full engravings of his presumed improvements, 

On perusal of the copy of patent we caunet find any specific claim 
for mechanical invention, but we do find in sheet 3 a clear and 
enlarged drawing of a friction clutch with knuckle joints and a 
detailed description of the same at pages 4 and 5. We further notice 
that it is stated, ‘by means of this friction clutch motion is com- 
municated to the gearing at pleasure whilst the engine is running, 
and without the necessity of stopping the engine shaft and piston.” 

Without intevding any invidious reflection upon Mr. Biddell’s 
arrangement of traction engine, we must remark that its proper 
action is entirely dependent upon the efficiency of the friction clutch, 
to the invention of which he has no claim whatever. As far back as 
the early part of the year 1856 we introduced into traction engines 
the expanding friction clutch with knuckle joints, which Mr. Biddell 
has so fully described in his pateut, and some months after its intro- 
duction by us for that purpose we found it patented as an “ improved 
friction coupling,” by Francis Wrigley, of the Loug Island Iron- 
works, Carlisle. 

More than two years after their first introduction we exhibited, at 
the Chester meeting of the R.A.8. of England, a traction engine 
with Boydell’s endless railway wheels and having the same friction 
couplings attached. 

Our object in making these remarks is for the prevention of litiga- 
tion hereafter with regard to the right of employment of these ex- 
panding friction couplings with knuckle joints for traction engine 
or other purposes. TuxvorD anv Sons. 
Boston, December, 21st, 1863. 
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Condensed from the Journal of the Commissioners of Patents, 





Grants of Provisional Protection for Six Months. 


2220. Thomas Brown JorpoN, Milton-cottage, South Lambeth, Surrey, 
“Imp in g lating and drying gunpowder, and in apparatus 
to be used therefor."—Petition recorded 10th September, 1863. 

2470. JouN MeaD, Abridge, Essex, ‘‘ Improvements in the construction 
of various articles of furniture.”— Petition recorded 8th October, 1863. 

2554, WitLiaM FLetcner, Gl iter, “Imp in the construc- 
tion of breech-loading fire-arms.”—Petition recorded 19th October, 1868. 

2734. Micuet Lungav, Boulevart de Strasbourg, Paris, ** Improvements in 
the manutacture of hat or cap frames.”— Petition recorded 4th November, 








+ hi 





1863. 

2799. Joun Siti, Cheetham, Manchester, ‘‘ Imp n 'y 
for finishing or beetling woven fabrics, which improvements are also 
applicable to fulling machines.”— Petition recorded 11th November, 1863. 

2814. Joserpu Bourn, Joun Boorn, and JEREMIAH Booru, ley, near 
Leeds, | Yorkshire, ‘‘ Improvements in guy cranes and other similar 
cranes,” 

2820. Davip Forp, Islington, London, “ Improvements in propelling boats 
and barges."—/etitions recorded Lith November, 1863. 

2840. Henry Guiapstong, Butler’s-terrace, Ossory-road, Old Kent-road, 
Surrey, “Improvements in the manufacture of skin cartridges.”—Peti- 
tion recorded 14th November, 1863, 

2802. EDWAKD CHAMBERS NICHOLSON, Fenchurch-street, London, ‘ Im- 
pr ts in the facture of colouring matters euitable for dyeing 
and printing.”—/etition recorded 16th November, 1863. 

2606. WiLtiaM Baipers Apams, Holly Mount, Hampstead, Middlesex, 
**Improvewents in wheels, tyres, axies, and axle boxes, and modes of 
applying them.” 

2897. Joun EGuin, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in ‘ drifts,’ 
and in apparatus for making the same.” 

2902. WittiaM Hesxky Gray, St. Austell's, Cornwall, “ Improvements in 
the construction of blast cylinders, and also in the form and method 
of working the valves of the same.”"—Petitions recorded 19th November, 
1863, 

2917. CHARLES STEVENS, Charing-cross, London, “ An improved hoisting 
and lowering wpparatus.”—A communication from Jean Robins and 
Pierre Dumas, Kue de l'Echiquier, Paris. 

2925. WiLLIAM EDWaRD Niwtox, Chancery-lane, London, “ Improvements 
in the means of, and instruments for, attaching tags or labels to bales 
or packag s of merchandize "— ication from Porter Fitch, 
Brooklyn, New York, U.S.—Petitions recorded 20th November, 1863. 

2943. CHAkLes HowAkD, Stanley-terrace, Deptford, Kent, ** An improved 
watch case pendant, applicable also to other articles,”—Petition recorded 
23rd November, 1863. 

2073 James AnpDkEW RAMSAY Main, Renfield-street, Glasgow, Lanarke 
shire, NB, *‘ improvements in the mode of connecting and sustaining 
the iutersecti: g bars of iron fences, hurdles, gates, and other analogous 
structures,” — Petition recorded 27th November, 1363. 

3022. Rowert Lubuinski, City-road, London, ‘A new method of bending 
the reverse ends of partridge canes, and bending partridge canes wichout 
roots.” 

2024. THOMAS SNooKk, Wilson-street, Stockport road, Manchester, “ An 
improved apparatus for causing a strouger and better dranght or cur- 
rent of air, so that house fires may be lighted or kindled in a very 
short space «f time, for effecting a very considerable saving in fuel, 
and for throwing the heat from such fire into the building or room.” 

2025. Joun Datxs, New-inn, Strand, London, “Improvements in fitting 
movable or trave ling frames and su: faces.” 

2026, Jaspek Carrenk, Waterloo, near Liverpool, ‘‘ Improved apparatus 
for curing smukey chimneys, and preventing down draughts therein.” 
28. THOMAS THORNBER ENGLAND, Colne, Lancashire, ‘* linprovements in 
lubricating the shafts of the conducting pulleys of males, which im- 
provements are also applicable to machinery in general.” 

8079. HENRY HoLpREGE, Irvington, New York, U.S., “ Improvements in 
the process and manner of making gas for illuminating, heating, and 
other purposes, a part of which may aiso be applied to the production of 
ae - ees communication from William Henry Gwynne, New 

ork, U.S. 








3030, SANDERS TROTMAN, Albert-street, Camden Town, London, “Improve- | 
. 


meats in the manufacture of soap. 

3034. TnomMAS Hakkison, Tudhve, near Ferry Hill, Durham, “ Improve- 
ments in machinery for cutting coal and other minerals and stones.” 

2035. Henry Dusxcan Preston CunninauaM, Bury, Alverstoke, Hants, 
bad — in reefing and furling top-sails, topgallant sailx, and 
royals,” 

8036. CHARLES LuNaLEy, Deptford, Kent, ‘‘ Improvements in the construc- 
tion of ships of war and other vessels.” 

8038. CHARLES CAMMELL, Sheflicld, Yorkshire, and Wintovensy Cromp- 
TON, Openshaw, Lancashire, * Improved railway crossings, adapted to 
the ordinary single or double-headed rails.”— Petitions recorded 2nd De- 
cember, 1863, 

3043, LBhNEzER STkVENS, Warwick-villas, Canonbury, London, ‘ Improve- 
ments in apparatus used when cooking. '— Petition recorded 3rd December, 
1863. 

3047. Ronert Ritty, Sharples, near Bolton, Lancashire, ‘ Certain improve- 
ments in carding engines, 

S051. RicHAkKD AkCHIBALD BRooMAn, Fleet street, London, * Improvements 
in w rking railway brakes.”—A communication from Donald Bethune, 
Port Hope, Canada, 

3053. THOMas DovGLas, South Audley-street, Grosvenor-square, London, 
* Improvements in the construction of combs for the human hair.”—Pe- 
titions recorded 4th December, 1863. 

8057. WitntaM Gorman and Joun Paton, Glasgow, Lanarkshire, N.B., 
“ Improvements in obtaining and applying heat, and in apparatus there - 
for, being also in part applicable for hghting.” 

3063. JAMES ALFRED WaNKLYN, Londun Institution, Finsbury, London, 
* Improvements in the production and manufacture of certain yellow 
and orange colours.”—A communication from Eugene Lucius, Hoechst- 
on-the-Main, Germany.—/etitions recorded 5th December, 1863. 

3065. ALFRED JOUNSON ASPINALL, Tue-Brook, near Liverpool, “ An im- 
proved hand stamp or seal for marking or impressing ti 





Erratum. 
3102, For “‘ Hammer” read “ Hanmer.” 





Patents on which the Stamp Duty of £50 has been Paid. 


8085. Gzorce Davies, Serle-street, Lincoln’s-inn, London.—A communica- 
tion.— Dated 15th December, 1860. ; 
3086. GzoreE Davies, Serle-street, Lincoln’s-inn, London.—A communica- 
tion.—Dated 15th December, 1860. 

8088. ARTHUR KINDER, Great George-street, Westminster.—Dated 15th 
December, 1860. 

8092. NicHoLas CHARLES SZERRLMEY, Park-terrace, Brixton-road, Surrey.— 
Dated 17th December, 1860. 

194. Tuomas Gipson, WILLIAM KNIGHTON, and Henry KniGuToN, Staveley 
Works, Derbyshire.—Dated 24th January, 1861. 

3039. ANTON Verwey, Croydon-grove, Croydon, Surrey.—Dated 11th De- 
cember, 1860. 

3101, Tuomas West WALKER, Poole, Dorsctshire.—Dated 17th December, 
1860 


3128. Tuomas Sykes and Bexsamin CuirrorD Sykes, Cleckheaton, Birstal, 
Yorkshire.—Dated 20th December, 1860. 

3146. Epwarp Cook and James Strokes, Birmingham.—Dated 22nd De- 
cember, 1860. 

3132. Gores Banks Renyiz, Holland-street, Blackfriars —Dated 20th 
December, 1360. 





Patents on which the Stamp Duty of £100 has been Paid. 
2993. Gopwin MrRADE Pratt Swirt, Swiftseath, Kilkenny.—-Dated 17ta 
December, 1856. 
3002. CuARLES Fay, Manchester.—Dated 18th December, 1856, 
3003. JoHN Brown, Liverpool.—Dated 18th December, 1856. 
3015. Tuomas Wuite, Sleaford, Lincolnshire.—Dated 20th December, 
1856, 





Notices to Proceed. 


1977. Davin Wricut Barker, Anderlecht, near Brussels, Belgium, 
i mprovements in means or apparatus for actuating rotary shuttle 

xes.” 

1978 Joun THomson Kine, Liverpool, ‘ Improvements in apparatus for 
containing and distributing gas for lighting railway carriages, steam- 
boats, and other movable vehicles and vessels railway stations, and other 
places, parts of such apparatus being suitable for governing the supply of 
gas and air for various purposes,” 

1979. WittiaM Buackett Haicu, Oldham, Lancashire, “An equilibrium 
saw frame.” . 

1985. Sir Joun Scotr Lituig, Pail Mall, London, ‘*An improved revolving 
battery.” — Petitions recorded 11th August, 1863. 

1990 KicuakD CanuaM, Clerkenwell, London, * Impr in 
for the preparation of moulds for casting.” 

1992. Robert STRING NEWALL, Gateshead, Durham, “ An improved mode 
of, and apparatus for, drying chemical compounds and other sub- 
stances,” 

1993 RupoLpH WArreNsTEtN, Manchester, “ A new method of preventing 
forgery of bankers’ cheques and other documents by the use of a stamp, 
= apparatus whereby the issue of stamped documents is con- 
trolled." 

1994. WiLLIAM Hopson, Curistopugr CatLow, and Jonn DopGron, Burn- 
ley, Lancashire, ** Improvements in looms for weaving.” 

1:95. ROBERT STIRLING NewatL, Gateshead, Durham, ** Improvements in 
apparatus for serving ropes for ships’ rigging and uther purposes.”—Peti- 
tions recorded 1?th August, 1863. 

2000. James EpMunps, Birmingham, “An improvement or improve- 
ments in gun and pistol furniture.”—Petition recorded 13th August, 
1863. 

2°18. Witttam Asbury, Birmingham, ‘Improvements in axles and axle- 
boxes, and the arts of wheels immediately connected therewith.”—Peti- 
tion recorded 14th August, 1863. 

2021. GEorek Yates, Oswaldwistle, Lancashire, “An improved method 
of, and apparatus fur, indicating the number of tubs or other measures 
or quantities of coal or other substance or material drawn from pits or 
mines” 

2027, FREDERICK FLAVELL, Welton, near Daventry, Northamptonshire, 
** Improvements in shakers for thrashing machines.” 

2029. Tomas Brooks, Wild's-rents, Long lane, Bermondsey, Surrey, ‘* Im- 
provements in means or apparatus for the production of charcoal and 
other products from refuse tan and other weody substances.” 

2035. AUGUSTUS WiLLIAM Parker, Bristol Soap Works, Lewin’s Mead, 
Bristol, ‘Improvements in the manufacture of soap.”—Petitions recorded 
15th August, 1863. 

2043. James STEAD CRrosuaNnD, Ashton-under-Lyne, Lancashire, ‘* Improve- 
ments in lubricating, and in arrangements and mechanism for lubricating 
the bearings, journals, or steps of spindles, shafts, axles, and other 
mechanism.” — Petition recorded 17th Auyust, 1863. 

2054. Jean Baptists Vincent Fat re, Aschaffenburg, Bavaria, ‘‘ Im- 

provements in pen and ink holders.”—Petition recorded 18th August, 


s 





2058. CHARLES SONNHAMMER, Regent-street, London, ‘‘An improved fan,”— 
Petition recorded 1yth August, 1863. 

2078. RICHARD ARCHIBALD BrooMan, Fleet-street, London, ‘* Improvements 
in expressing and filtering oils from sceds and liquids. from other sub- 
stances containing the sume, and in apparatus employed therein.”—A 
communication from Guillaume Cregut and Tschiffeli Brothers, Marseilles, 
France.—/etition recorded 218: August, 1863. 

2085. ALFRED Watson, King street, London, ‘‘An improved method of, 
and apparatus for, inserting pictures in, and withdrawing them from, 
photog: aphic albums.” 

2086. KICHARD ARCHIBALD BROOMAN, Fleet-street. London, “A new 
metallic alloy.”—A communication from Henry Micolon, Paris,—Petitions 
recorded 22nd August, 1864. 

2097. HENRY FRebeKicK McKILtop, Belvedere, Kent, “ Improvements 
in cleansing ships’ bottoms.” — Petitiim recorded 24th August, 1863. 

2/22. GeorGE Daviks, Serle-street, Lincolu’s-inn, London, ** Improvements 
in the manufacture of iron and steel from the cinders and refuse of pud- 
dling and other furnaces, and from certain kinds of ores.”"—A com- 





numbers or figures.” 

3067. ALFRED ANTILL and WILLIAM WiLkixson, Birmingham, ‘“ An im- 
proved mode of manufacturing joints and catches for brooches and other 
articles of jewellery.” 

3069. Farperick Piercy, Glenadon House, Dockmouth, Devonshire, * Im- 
provements in the application of heat to water and other fluids, and in 
apparatus for the same.” 

3071. Micuag. Turnor, Birmingham, ‘ Improvements in pencil cases and 
holders for crayons, and other marking, writing, or drawing mate- 
rials, and in boxes for holding leads for pencils, crayons, and other 
articles,” 

3077. CuarLes Brown, Leicester, ‘An improved manufacture of elastic 
bands, applicab-e to the production of ladies’ skirts or crinolines."— Peti- 
tions recorded 7th December, 1863. 

3079. WILLIAM WANKLYN, Atbion Mills, Bury, Lancashire, ‘* Improvements 
in the construction of machinery for ginning cotton.” 

8081. JouN Henry Brikxexy, Beech jill Mills, Halifax, Yorkshire,  Im- 
provements in buckles fur brace and other dress fastenings.” 

508/. THEOPHILUS ALKXANDER BLAKELY, Montpelier-square, Middlesex, 
* Improvements in projectiles fur ordnance, and in ivading and firing 
ordnance.” 

3089. Parser Huprrt Desvienes, Lewisham, Kent, ‘‘ Improvements in 
apparatus for exhibiting dissolving views.” 

3001. HENRY Fastwoop and Brexvamin Mattugws, Elland, Yo:ksbire, 
“Improvements in machinery or apparatus for carding wool oc other 
fib ous substances,” 

3095, WiLiIAM McINTYRE CRANSTON, Upper Thames-street, London, “ Im- 
provements in reaping and mowing machines."—A communication from 
William Anson Wood, Hoosick Fatis, New York, US. 

3009. ALFRED Vincent Newton, Chancery-lane, London, “ Improve- 
ments in the mode of, and apparatus for, preparing cork stuffiug for 
mattresses, pillows, cushions, and cther articles, and in the mode of 
applying the cork stuffing theieto.”--A communication from Auton 
Couilander Crondal, New York, U.S.—Petifions recorded 8th Decenber, 


9 








1863 

Sivl. Henry Avpinwoop, Weston-npon-Trent, Derbyshire, ‘‘ Improve- 
ments in raising or removing grain trom one place to another.” 

3105. Josern Wrient, Dudiey, Worcestershire, ** Improvements in fur- 
naces. tire-grates, and fire-bars.”” 

3107. ‘THOMAS VAUGHAN Morgan, Battersea Works, Surrey, ‘‘ Improve- 
ments in the treatment and purification of plumbago for they manutacture 
S crue bks and other fire-proof articles, and iu apparatus employed 
therein,” 

31.9. Mark Hitiary, Andover, Hants, ‘‘ Improvements in fastenings for 
doors." —Petitions recorded 9th December, 1863. 





Invention Protected for Six Months by the Deposit of 
Complete Specification. 

3103. WittiAM Henry Cots, Gracechurch-street, London, “ Firstly, for 
casting steam cylinders of steam engines in the form of a segment of a 
cylindrical ring or circle ; and, secondly, for the machine for boring them 
truly eylindrical, and retaining the line of the bore on the curve of a 
true circie,"—A communication from Samuel Woodruff and Henry B. 


tion from Antoine Leonard Ficury, Philadelphia, Pennsylvania, 


US. 

2124. Joun Suaw, Junction Implement Works, New Wortley, Leeds, 
Yorkshire, ** Improvements in machines for cutting or reducing turnips 
or other roots as food for anunals."—Petitions recorded 28th August, 
186: 


3. 

2222. WittiaM CLARK, Chancery-lane, London, “Improvements in the 
means of utilising refuse az ted matters of commerce, for the manufac- 
ture of various cbemical products."—A communication from AméJée 
iélis and Lucien Dusart, Boulevart St. Martin, Paris,x—Petition recorded 
Yth September, 1563. 

2315. ‘IHoMaS Ricttarpson, Newcastle upon-Tyne, Joun James Lunpy, 
Leith, and Ropexr Invine, Magdalen Chemical Works, Midlothian, N.B., 
“Improvements in the extraction or manufacture of oils from vegetable 
substances.”—Petit.on recorded 19th September, 1863. 

2330. HikaM Hutcuinson, Rue Notre Dame des Victoires, Paris, ‘*Im- 
provements m t 'y for facturing moulded articles of india- 
rubber.” —A communication from John Green, New York, U.s.— Petition 
recorded 21st September, 1863. 

2371. JAMES Spence, Dockyard, Portsmouth, ‘ An improved plastic’ com- 
position applicable to the coating of metallic and other surfaces.”— Petition 
recorded 26th September, 1863. 

2896. WILLIAM BripGss AbaMs, Holly Mount, Hampstead, Middlesex, 
“‘Improvements in wheels, tyres, axles, nnd axie-boxes, and modes of 
applying them.”—Petition recorded lvth November, 1363 

2020. GIARDINELLI SPOONER KiKKMAN, Claremont-terrace, Fentiman’s- 
road, Surrey, ‘Improvements in apparatus used for connecting rail- 
way carriages and trucks,”— Petition recorded 20th November, 1863. 

S016. Epwarkp AUGUSTUS INGLEFIELD, Rock Ferry, Cheshire, ** Improve- 
ments in apparatus for Mounting and working guns used in ships and 
ether floating vessels, aud in fortifications.”— Petition recorded lst De- 
cemler, 1863. 

304 . Tuomas Harrison, Tudhoe, near Ferry Hill, Durham, ‘“ Improve- 
ments in machinery for cutting coal and ctuer minerals and stones.” 

3035. Henry Duncan Preston CunninauaM, Bury, Alverstoke, Hants, 
“Improvements in reefing and furling top-saiis, top-gallant sails, and 
royals,"—/etitions recorded 2nd December, 1263. 

8047, Ropert Kitty, Sharples, near solton, Lancashire, ‘Certain im- 
provements in caruing eugines "— Petition recorded 4th December, 1863. 
3057. WiLLiaAM GukMAN and JOHN Patox, Glasgow, Lanarkshire, N.B., 
* Improvements in obtaining and applying heat, and iu apparatus there- 
for, being also in part applicable for lighting.” - Pclition recorded 5th 

duecembar, 1863. 

3103. WittiAM Henry Cour, Gracechurch-street, London, ‘“ Firstly. 
for casting steam cylinders of steam engines in the form of a segment 
of a cytindricat ring or circle ; and, secondly, the machine for boring 
them truly cylindrical. and retaining the line of the bore on the curve 
of a true circie."—A communication from Samuel Woodruff and Henry 
B. Beach, Hartford, Connecticut, U.S.—Petition recorded 9th Deccnber, 
1863. 














And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 

issi within twenty-one days next after the date of the Gazette 





-_— Hartford, Connecticut, U.S, —Deposited and recorded 9th D q 





c , 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
19th December, 1863. 
846, 1s. 2d. ; 878, 6d. ; 879, 8d.; 881, 6d.; 884, 10d. ; 885, 8d. ; 895, 6d.; 
899, 10d. ; 918, 4d. ; 919, 4d ; 920, 10d.; 921, 33. 2d.; 922, Is.; 923, 1s. ; 
24, 33. Gd. ; 925, 1s. ; 926, 4d. ; 927, ld. ; 928, 4d. ; 329, 8d.; 930, 8d. ; 
931, Sd. ; 932, 1s. ; 933, 4d.; 934, 44.; 935, 6d. ; 936, 10d. ; 337, Is. ; 938, 
Is. 44. ; 939, 4d. ; 940, 4d. ; 941, 8d. : 942, 10d. ; 944, 4d. ; 948, 8d. ; 949, 
4d. ; 950, 8d.; 951, 4d.; 952, 10d. ; 953, 8d.; 954, 4d.; 955, 4d.; 956, 
4d. ; 957, 4d. ; 958, 4d.; 959, 8d. ; 960, 10d. ; 961, 4d. ; 962, 4d. ; 963, 6d. ; 
964, 4d. ; 965, 4d. ; 967, 4d.; 968, 4d.; 969, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
Office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Mojesty's Commissioners of Patents, 


Cass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


1220. B. Sutuurto and D. Moor, Kingston-upon-Hull, “‘ Ge serating heat and 
motive power.”— Dated 15th May, 1863. 

In carrying out this invention the patentees so form the furnace as to 
burn off the fuel within an air tight enclosure, and force in, under the 
requisite pressure, the amount of atmospheric air necessary for effecting the 
combustion of the fuel. They regulate the emission or escape of the pro- 
ducts of combustion from the furnace and flues or passages by means of a 
valve, damper, or regulator, or by valves, dampers, or regulators, capable 
of being closed air tight ; avd the hopper door or other means of admitting 
the fuel into the furnace is closed air tight, to resist the requisite pressure. 
1233. W. Cuark, Chancery-lane, London, * Rotary engines.”—A communica- 

tion.--Dated lith May, 1563. 

This invention cannot be described without referenc2 to the drawings.— 
Not proceeded with. 

1239. J. WHITeuRAD, Calverley, near Leeds, “ Motive power machinery.”— 
Dated 16th May, |863 r 

The onject of this invention is to dispense with the necessity for employ- 
ing stuffiug boxes in hydraulic machines, steam engines, aud other machines 
working with pistons, and thereby to avoid or reduce friction at such 
parts. ‘Ihe patentee proposes to effect this by the following means: -The 
piston, plunger, or ram he forms less in diameter than the bore of the 
cylinder in which it works, and to the bottom of each rain he affixes a piece 
or pieces of leather as a tube of semicircular form inside its lower or outer 
edge. Inside the tube, and on a rod screwed into the bottom of the said 
piston or ram, he places loosely a spherical or conical shaped piece of metal, 
which, when pressed against by the water, forces the edge of the leather 
outwards, and causes the same to fit the c. linder water-tight. He proposes 
to form the cylinder of a solid square piece of metal, bored out at its centre, 
and open at top (having no stuffing box) to receive the rams. The cylinders 
are fitted in an oblong cistern coutaining water. Two or more smali pumps 
fitted with suitable valves are also fitted in the cistern, aud the pumps are 
worked by cranks or eccentrics mounted on a shaft for injecting water into 
the square cvlinders aforesa d for lifting the rams and imparting motion to 
a lon, lever, an anti friction roller being adapted to the head of the rams 
upon which said lever rests. This lever has its fulcram on a strong pin 
fixed in a standard, and the end of this lever is conn cted to the pump rod 
leading down the shaft of the mine, pit, or other place from which the 
water is to be raised ; or the power may be transmitted by pulieys and bands 
or spur or bevel gearing to the machinery to be driven. In adapting the 
piston above described to the cylinders of steam enzines, he pro,,oses to use 
a band of steel, or other suitable metal, instead of leather. 

1243. A. HEATHER and J. REDFERN, Southsea, ‘* Construction of steam boilers.” 
— Dated 18th May, 1863. 

This invention has ref.rence to a previous patent dated 23rd February, 
1860, (No. 495). The First improvement relates to the tube plate referred 
tu in the specitication of the patent of 1860, and consists in forming the tube 
plate situate at the front of the boiler auzularor curved towards the side 
flues, instead of flat or square with the s.id side flues. This improvement 
is designed for the purpose of increasing the draught in the flues of multi- 
tubular boilers. The Second improvement consists in constructing 
multitubular boilers with a central flue extending from back to frunt of the 
boiler. These improvements it is proposed to use with the other parts of 
the b -iler as described and represented by the specifica'ion and drawings of 
the aforesaid patent. 





Crass 2.—TRANSPORT. 


Including Railwrys and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Llar- 
ness, jc. 

1207. A. G. Soutusy, Bulford, Wiltshire, “ Railwry roof lemps, station, 

signal, and other fountain lamps.”—Dated 13th Mvy, 1883. 

This invention consists in adapting the above named la.nps to the use of 
the heavier portion of oils by means of a chimney supported over the flame 
the lower edge: f which is made to act as a deflector.— Not proceeded with. 
1231. R. TaLBot, Chiswick, ** Folding rudder for steering barges.”—Dated 

16th May, 1363. 

This mvention consists in dividing the rudder in two parts, the outer 
part of which is caused to fold into the inner par: or box, so as to shorten 
or reduce the length when requisite. 

1232 F. M. Burns, Chorlton-upon-Medlock, Lancashire, ** Preventing the 
fouling of the bottoms and sides of ships and vessels.” —Dated 16th May, 
1863. 

In carrying out this invention atank or receptacle for oil or other 
oleaginous substance is fitted in any convenient part of the vessel ; or if 
iron masts be used their interiors may be made available for contaiming the 
oil or oleaginous substances, From this tank or receptacle a pipe leads, or 
pipes lead, t» pipes or channels on each side of the keel, or at each side of 
the cut-water or otherwise, such channels or pipes being perforated with 
numerous small holes, through which holes the oil shali ooze out, and 
thence ascend and keep the sides and bottom well greased, which will 
effectually prevent the adhesion of barnacies and other marine animals and 
plants. Before leaving the dry dock the inventor proposes to oil «r grease 
the sides and bottom of the vessel. When applied to wooden ships, iron 
sheeting could be used with the arrangements above described, thereby 
© »viating the necessity of using copper or other expensive sheathiug.—Not 
proceeded with. 

1240. E. Curistmas, Watford, Herts, ‘‘ Carriages for common roads.” — Dated 
18th Muy, 1863. . 

The patentee claim; the use and application of a bottom side plate formed 
of flanged or angie iron, «s described, and the subst tution thereof—especially 
in the doorways—for the timber and timber and plated bottom sides and 
framing as at present used. secondly, the inside door suspended and 
supported platfurm and recess construction of carriage for invalids, as 
described. Thirdly, the lever and other mechanism for raising and lowering 
the platform and actuating the other improved parts, as described. 


1250. J. Epwarns, Bosinghall-street, London, “ Permanent way of railways.” 
—Dated 19th May, 1863. ; 

In carrying out tuis invention the inventor fits suitable iron arms to the 
sides uf the rails ; these arms are fitted by means of bolts aud nuts, or Lolt 
and cotters. The bolts he sometimes makes huliow vo get extra strength, 
and these bolts he applies to faste.: fish plates and other parts of the perma- 
nent way. Under the arms he places a wood or other sleeper, the sieepers 
passing between the stay and arms, which then hold them im position under 
the rail. He passes a brace or stay, which is fixed to che ends of the arms 
by bolts and nuts or otherwise, uuder the rail, and insiue the brace be 
places a filling picce of any suitable material. When he uses iron sleepers 
which are made of angie i:on cut to length, he prefers to make the sleepers 
answer the purpose of fish plates and sicepers comrined. ‘These sleepers he 
sometimes forms by carrying a thin plate of metal from arm to arm, aud so 
saves metal. For the arms he uses I iron with holes perforated to get the 
bolts in, but he does not confine himse!f to this pian, as the arms can be 
formed in many ways. Tie bars of wood or metal are pas-ed under and 
boited to the -leepers ; also he applies a capping tv the raiis, which capving 
is rolled to fit the head of the rails, and i, either bolted, sprung, or forced 
on. This capping takes the wear of the rails, and it 1s only requisite to 
renew the capping instead of the whole of the rail.—Not proceeded with, 
1269. G. R. Harpixe, Wandsworth, Surrey, “ Transmitting pover on rail- 

ways worked by vacuum or tie pressure of air.”— Dated zist May, 1853. 

The patentee claims, First, in the improvements set forth in the va've or 
means of transmitting power on rauways worked by vacuum, and in the 
form and mode of counecting the parts of the apparatus employed for such 
purpose, as set forth. Secondly, the use or employment of blucks or pieces 
of material having sides angular or converging towards each other, for the 
purpose of fitting into a V-shaped trough, and having also in relation to the 
longitudinal axis of the tube and the trough in which the blocks are fit! 
angular faces or fitting and bearing surfaces, by which the greater the 
atmospheric pressure or the better the vacuum the more perfect contact is 
ensured between the working parts of the apparatus. ‘hirdly, the construc- 
tion of flexible bars or valves as described for closing the communication 
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between the external atmosphere and the interior of the tube of an atmos 

pheric railway. 

1272. W. Nuwn, St. George-stree*, St. Ge vge's in-the-Bast, ‘* Signal lanterns 
and lamps.”— Dated 2ist May, 1563. 

The patentee claims, First, the combination of the anchor or uncoloured 
Janteru or lamp in its complete and perfect form, as ordinarily employed 
with a shell or casing containing coloured glasses, through which its light 
may be shown when required, substantially as described, Secondly, the 
construction of a lantern or lamp to answer the combined purposes of 
anchor and sailing lantern or lamp, in which combined lantern or lamp the 
usual uncoloured lautern or lamp constituting the anchor light in its com- 
plete and perfect form, as usually employed, is (when the whole combined 
lantern or lamp is required to be made use of for sailing purposes) 
into or partly into and partly outside of the shell or casing containing the 
coloured glass or glasses, so that the light contained within such anchor 
lantern, or lamp, may be shown or displayed through such coloured glass 
or glasses, and that the entire combined lantern or lamp may, when in that 
position, occupy a proportionately diminished space, sub jally as 
described. Thirdly, the use or employment of glasses or lenses double 
convex in vertical section and constituting an entire or continuous circle 
or segment, or segments of such circle, in plan, and having each horizontal 
section of such circle or segment or segments parallel or of equal thickness 





be drawn between them, and at the same time will undergo the process of 
rubbing by means of the same rollers, to which an endway reciprovating 
motion in the direction of their axes will be communicated while they are 
rotating on their axes. These rollers are rotated by means of toothed 
wheels and pinions actuated by a driving wheel connected with the doffing 
cylinder, the toothed wheels aad pinions being of such diameter and 
numbers of teeth, and so arranged with reference to each other, that a 
progressively increasing rotary motion may be communicated thereto. 


to make the palls silent in their action, for which purpose they attach to 
them a spring embracing the shaft, so that when the machine is moved 
forward, the pall is brought into vontact with the ratchet wheel, and 
retained there, but when the machine is drawn backward, the palls are 
lifted and kept out of contact with the teeth until the forward motion is 
recommenced, when the palls ayain come into action. To communicate 
motion from the drum shaft to the spiral cutters, they employ a friction 
wheel on the drum shaft acting upon an intermediate friction wheel (having 

f an india-rubber periphery), to which there is attached a 





1249. C. RuopEs, Farnworth, Bolton, ‘‘ Machinery for twisting and d 9 
cotton, hemp, jlox, &c."—Dated 19th May, 1863. 

This inventivn relates, chiefly, to the manufacture of twine and strong 
cord, and consists in giving a more regular twist to the strands or yarns 
composing the cord, and preventing what is termed in the trade “‘ riding of 
strands,” making the twisting distance as short as possible, that is, the 
distance between the flyer or preader, and the point of junction of the 
strands. 

1252. F. Fentoy, Mappleton, Derbyshire, ** Treatment of certain vegetable 
Jibres for the preparation of textile materials therefrom.”—Dated 19th 
May, 1863. 

This invention relates to the preparing and softening of the fibres of 
tallee ramee, urtica terracissima, China grass, Assam grass, Japan hemp and 
flax, Shanghai hemp, and Italian hemp, with a view to the removal there- 





throughout. Fourthly, the use or employment of flat and seg 1 
burners having a central space, whereby air is admitted upward to the 
inner side of the wick in the same manner as, or nearly in a similar manner 
to that usual with the ordinary circular argand burner, substantially as 
described. 
273. F. P, WARREN, East Court, Cosham,‘* Altaching copper or other sheath- 
ing to ivon vessels "— Dated 21st May, 1863. 

For the purposes of this invention the patentee first covers the parts of 
the vessel to be sheathed with a coating of fibrous or other non conducting 
material, in order to insulate the iron of the vessel, or which may be attached 
thereto, or connected therewith, from the metal or composition of metals 
constituting the sheathing. In order to attach this coating of fibrous or 
other non-conducting material he prefers firstly to roughen the surface of 
the iren, either by milling or otherwise, so as to increase the holding effect 
of the adhesive material or composition employed for holding or attaching 
non-conducting material to the vessel, and which may consist either of pitch 
or any other suitable subst composition. A second coating of fibrous 
or other non-conducting material may then if required be similarly attached 
by adhesive material to the sheathing plates intended to be applied to the 
vessel, the inner surfaces of such plates having been first roughened by mill- 
ing or otherwise, to increase the adhesion of the non-conducting material to 
them. In proceeding to apply the plates of sheathing, beginning at the 
upper row thereof, he drills the plates intended to be joined together near 
to their edges with corresponding rows of holes, and successively attaches 
them to each other upon the coating of non-conducting material attached 
to the vessel by means of the split ur bent nail or rivet hereinafter described, 
the plates of sheathing being successively attached to the coating referred 
to by means of any suitable adhesive substance. The form of the nails or 
rivets er ployed is such as to cause them on being passed throvgh the holes 
drilled or punched around the ed.es of the plates and driven home, to 
become (on coming in contact with the non-conducting material attached 
to the vessel) turned out or clenched so as to hold the plates firmly 
together. 

1280. J. Goopman, Black/riars-road, London, “ Velocipedes, &c.”—Dated 21st 
May, 1803. 

These improvements in velocipedes consists in connecting treadles and 
hand levers to the cranked axle to which the main wheels of the carriage 
are fixed, and in arranging handles to the hand levers, which, through 
chains or cords, communicate with the fore carriage in which the guide 
wheel is fitted, and turn it in any dir-ction required for guiding the car- 
riage. The improvements aiso consist in mounting the axle of the guide 
wheel in a groove or slot made in or applied to the sides of the fore car- 
riage, The improvemeuts in wheels consist in the following arrange- 
meuts :—The patentee introduces the outer ends of the spokes in the felloe 
(where felloes are use), or dircc‘ly in the tyre. He forms the hub or nave in 
two parts, one consisting of a ring, collar, or flange, carrying an inclined 
ring, which is inserted under the inner ends of the spvkes, and of an outer 
ring or flange. The driving in of the inciined or conical ring, tightens up 
the spokes, and the parts of the nave are secured by screws or bolts. 








Ciass 3—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1208. J. Farmer, Salford, Lancashire, ‘* Calendering, embossing, and other 
such machines vse for finishing woren fabrics.”- Dated 13th May, 1863. 

This invention cannot Le described without reference to the drawings. 

1210. T. Lawrevxcr, S:lford, Lancashire, ‘‘ Apprratus used in the procesess of 
o. dressing, brushing, waxing, and finishing fabrics.”—Dated 13th 
‘ay, 1863. 

This invention consists, First, in an improved arrang t and 
tion of rollers and chambers heated by hot air or gas for drying fabrics. 
Secondly, in the application of a revolving bei h ated by an admixture of 
air and yas for dressing or ironing fabrics. Thirdly, in an improved arrange- 
ment and combination of a revolving disc contaming wax with helically 
formed revolving peg rollers and brushes for brushing, waxing, and finish- 
ing fabrics. 

1228, R. W. W. and T. WaptineTox, Thornton-road, Bradford, “ Combs jor 
combing wool by machinery "—Uatet l6th May, 1863. 

This invention relates to improvements in the combs used in wool-comb- 
ing machines known and distinguished as Rawson's machine, in which a cir- 
cular comb is employed. The object of this invention is to dispense with 
the backing operation, or the necessity for combing wool several times over, 
as practised in R wson’s machine aforesaid, and to enable the combing to 
be accomplished effectually at one operation.— Nut proceeded with, 

1235. J. Ginps, Abingdon-street, Westminster, “‘ Preparing and spinning flax 
and other vegetavle fibres and sila nents, &c."—Dated 16th May, 1563. 

This invention cannot be ful.y described without reference to the 
drawings, 

1236. W. Wuite, Leicester, ‘‘ Apparatus for the manufacture of looped 
Sabrics. '— Dated 6th Mav, 1863. 

The Fir-t part of this invention relates to the circular or roundabout ma- 
chine of that kid in which the needle bits are moved up and down verti- 
cally in saw gates formed in an upper and a lower ring. These rings are 
usu -lly made of brass, but the patentee prefers to make the upper ring of 
wrought iron, fitted rather tightiy on the inner cylinder, but so as to be 
capable of sliding vertically upon it, and of being, at the same time, carried 
round with it without sliding upon it horizontally. The Second part of this 
invention relates to the straight machine. Here the crank moves a bar, 
which has as many drivers attached to it as there are divisions in the ma- 
chine; each driver may be thrown out of gear from the bay which it drives, 
so that one or more breadths of work may be made at the same time, as one 
or more of the divisions in the machine is or are at rest ; or the whole may 
be moved toge her, each bar moved by a driver, causing the whole of the 
movements requisite to produc+ a looped fabric. 

1237. T. C. StattTon, Nottingham, ‘* Apparatus employed in the dressing of 
lace.” Dated 16th May, 1865. 

In carrying out this invention the inventor employs two rails which lie 
parallel to and over the two side rails of a dressing frame, ana are provided 
at each end with a swivel frame or bearing, each bearing carrying two 
pulleys or rollers which ran upon the upper side of the rails of the dressing 
fran.e. Each of these b: arings also carries a roller which bears against the 
outside of the rails. In the part of the bearings above the first-named rails 
a provision is made to allow of two other rail. sliding within the bearings ; 
one end of each of the two last-named rails is attached to the swivei of the 
bearings, and the other end of the rails slides in the other two bearings, so 
that as the dressing frame is narrowed or widened, the two first-named 
rails will be upon the rai s of the dressing frame. Running upon the uw; per 
pair of rails is a pair of trucks which support a frame carrying a box or 
troush, to one side of which a number of stop cocks are secured. The other 
end of the step cocks is attached to the outer one of two pipes lyi:g one 
within the other There isa cap at one end of the outer pipe which unscrews 
so that the interior of the pipes may be readily washed out. The other end 
of the pipe has a cap attached to the inner pipe, sv that the inner pipe may 
be turned round to regulate the flow of the starch or other “dressing” 
liquid placed in the trough or box above-named, The outer pipe is pierced 
with holes through which the ‘‘dressin:” flows on to a strip of flannel or 
other suitable material, whence it drips on to a roller which is nearly of the 
same width as is the distance between the upper rails This roller is capable 
of being raised by a lever at either end or at both ends, When a pice: of 
lace or other fabric has been supplied with the dressing liquid for the same 
length as the width of the roller, the rails and apparatus ure then moved to 
the extent of the length so dres-ed, and the next length of lace or other 
fabric is then dressed The roller trough and perfurated pipe with their 
appliances are moved from side to side of the dressing frame by a handle 
attached to the apparatus.—Not proceeded with. 

1247. J. BEAUMONT, Moute, Westmeath, ** Condensing machines for working 
rarns of wool, &c.” — Dated 18th May, 183. 

This iuveution has for its object to increase the fineness of the slubbing, 
roving, or yarn without dimiuishing the quantity of work produced in the 
condenser, thereby effecting a considerable economy in the manufacture 
This is eff cted by passing the slubbing between a series of pairs of rollers 
and rubbers im which certain of the rollers act as bottom rollers and rubbers, 
and the other articles act as top rollers and rubbers. Both bottom and top 
rollers act as drawing rollers, and, therefore, the fibres or slubbing will be 
rubbed between these rollers in the process of drawing. As these rollers 
work one over the other, the fibres or yarn in the form of a slubbing will 
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from of the gummy and resinous matter, and to effect the perfect separation 

of the fascicule of fibres, whereby they are rendered applicable to the 

manufacture of fine textile fabrics, being spun either alone as long or short 

fibres, or mixed with wool or cotton. 

1265. R. R. Jackson and W. Pemperton, Blackburn, ‘ Looms.”— Dated 
20th May, 1°63. 

This invention relates to a system or mode of putting strain or tension 
upon the yarn or warp in looms for weaving, and it consists in the ap- 
plication of frictional arrangeents to the yarn or warp itself, instead of 
applying friction to the axis of the warp beam, or it consists in the combi- 
nation of friction and weight applied to the yarn directly, or to the 
apparatus acting upon the yarn; or it consists in causing the yarn from 
the beam to pass over an edge or rod, then uncer a roller covered with 
elastic material, then over another edge or rod, and then on to the healds. 
—Not proceeded with. 

1266. T. Wintiams and J. NayLor, Bradford, “‘ Paper spools.”—Dated 20th 
May, 1863. 

According to the present invention each paper tube has affixed all round 
one end a projecting flange. These spools are placed on bobbins which are 
put on the spindles of spinning or doubling , and have yarns or 
doubled yarns wound thereon, but in p'ace of the caps being wound conical 
at each end, as has heretofore been the case in winding a yarn or a doubled 
yarn on to a paper tube, the winding at that end where the flange is formed 
or applied may extend to a diameter as large as the flange, while the 
winding at the other end will be conical, as before, when using paper tubes 
without flanges. By these means a paper spool or tube may be made to 








contain a'much larger quantity of yarn or of doubled yarn than heretofore. 
—Not proceeded with, 


1270. W. Waker, Manchester, ** Looms."—Dated 2ist May, 1863. 
This invention canuot be described without reference to the drawings. 
1271. J. Streart, James's-road, Bermondsey, “ Extracting the fibre from | 
20s teva marina and other aquatic vegetable productions.” ~ Dated 21st 
May, 1863 
In carrying out this invention the inventor ‘submits the plant or weed to 
various dezrees of pressure, by means of rollers or otherwise for the purposes | 
ef bruising or loosening the outer sheath or skin and the saccharine matter. 
He then places it in a wash bath of fresh cold water, for the purpose of 
removing all external impurities. It is then treated in a bath being a pre- | 
paration of fish and water, or other animal extract, denominated a pure bath | 
ata high temperature for a suitable length of time, and lastly to pressure 
and friction, while in the pure bath at the same temperature. By this 
process the outer sheath or skin of the plant or weed is decomposed and | 
removed, leaving the fibre in an uninjured [state. It is then dried and 
cleansed and fit for manufacturing purposes.—Not proceeded with. 
1275. N. J. Ares, Manchester, “ Manufacture of elastic webbing.”"—Dated | 
2ist May, 1563, | 
This invention consists in the employment and use of a tape, band, or 
flat length of india-rubber, instead of a nuaber of strands, and covering | 
such flat length with silk, worsted, cotton, or other fibrous materials, by | 
means of a circular braiding machine, such being a more economical 
method, | 


} 
Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

1216. L. S. Cutcnester, Brooklyn, New York, “ Machinery for weighing 
grain.” —Dated 14th May, 1863. 

This invention consists, First, in a mode of hanging a swinging bucket that 
receives the grain, and tips the sam : out by swinging on its centres, and then 
swings back again to receive a fresh su, ply of grain. Secondly, in a mode of 
fitting a series of weights so that they shall ely and gradualiy 
raised as the weight of zrain causes the said bucket to descend, thereby avoiding 
any sudden motion or shock of the parts. Thiroly, inanarrangement: f cutoffs 
that check and finally stop the flow of grain from a hopper or spout into the 
bucket as the said bucket desccnds in consequence of the weight of grain 
deposited in such bucket. Fourthly, in a peculiar construction of delivery 
mouth at the lower end of the hopper or spout to arrest the momentum of | 
the grain, and thereby insure accuracy in the weighing operation, because 
the impetus of the descending grain is checked before reaching the scale. 
Fifthly, in a peculiar catch fur holdi~g the bucket while being filled. This , 
invention cannot be described without reference to the drawings. 

1226. J. Patrerson, Beverley, ‘‘ Apparatus sor grinding, crushing. cleaning, 
and hutling or shelling various kinds of farm or vegetable produce.”— 
Dated 1ith May, 18:3. 

This invention relates to that class of mills in which the grain or other 
substance ix introduced through an eye or aperture in or near the centre 
of one of the stones to the space between the grinding surfaces, and is 
ground or otherwise operated upon in its course from thence to the peri- 
phery whero it is discharged. ‘Lhe grinders may be of stone or steel, or 
other suitable material, and may be placed horizontally or vertically. They 
may ulso be placed conceutrically or ecceutrically to each other. The im- 
provements consi-t, Fi:st, in causing both the grinders to revolve in the 
same direction, but at different speeds, to tacilitate the discharge of the 
ground material, and to effect a more perfect d stribution of the feed over | 
the grinding surfaces, Secondly, in place of imparting to both stones 
asimple rotatory motion on their axes, it is proposed in certain cases to | 
impart a compound or twofold motion to one of them by causing it to 
revolve roun: its own axis, while at the same time such axis itself is made 
to describe an orbit round an imaginary axis. By this compound motion of 
one of the stones a wrenching or comp d action is obtained upon the sub- | 
stances tu be ground, or otherwise acted upon, in addition to the effect pro- | 
duced by the ordinary motion of millst nes or other simi arly arranged | 
grinding surfaces. Thirdly, of an improved mode of introducing the sub 
stance to be ground or otherwise acted upon between the grinding surfaces. 
For this purpose a recess or space is formed in the back of the stone aro ind 
the spindle upon which it revolves, and as close up to the surface of the 
stone as convenient, and from this rece s the grain or other substance tu be 
ground or otherwise acted upon is thrown through several surrounding 
openings by centrifugal force. The admission of the grain or feed is regu- 
lated by a modification of the apparatus known as a ‘‘si’ent feeder.” The 
sliding tube in this case encloses the will spindle, and is sufficiently large to 
allow the grain to pass f eely towards the end of the tube, from which it is 
allowed to escape as the tube is drawn back from the inner end of the recess 
Fourthly, in causing both stones to revolve upon the same svindie by fixing 
one of them upon the spindle and the other upon a tube which encloses a 
portion of the spindle, and is free to revolve upon it. Fifthly, in an im- 
proved mode of regulating the distance between the grinding surfaces by 
¢ necting a screw ou the spindle by means of wheel work with a handle 
and wheel, or regulator, in such a way that the handle or wheel remains at 
rest while the spindle revolves. 

1244. B. Hesstewuite, Kingston-upon-Hull, ‘* Mills for crushina or reducing 
oil cake, seeds, dc."—A communicatim.--Dated 1sth May, 53. 

This machinery consists of a frame carrying toothed rollers between 
which the substance to be reduced is first passed in order that it may 
enter another part of the machinery, which the inventor terms a pulveriver, 
in pieces of such size that the pulveriser will not be liable to become 
choked. A hopper ducts the subst after being acted upon by the 
reducing rollers into the pulveriser; which consists of a closed cylinder, 
the inner surface of which is toothed ; an axis carrying toothed arms is 
fitted inside the cylinder, and the outlet from the cylinder is covered or 
lined with wire gauze or with perforated plate. Tne toothed arms are 
made to revolve rapidly, and the substance fed in from the reducing rollers 
is projected against the interior surface of the cylinder, and, becoming 
pulverised, is driven out, when sufficiently fine, through the wire gauze or 
perforated plate.— Not proceeded with. 

1248. C. Barnarp, J. B. C. Barnarp, jun., and G. Barnarp, Norwich, 
“ Lawn mowing and 1 olling machines ”~ Dated 19th May, 1863. 

In constructing lawn mowing machines in which two drums are em- 
ployed, the pate tees make the drums louse and free to resolve on the 
drum shaft, and fix two ratchet wheels (or ocher equivalent contrivance) 
fast on the shaft. These ratchet wheels are acted on by palls atuache! to 
the drums in such manner that, when the machine is moved forward, the 
drum shaft revolves, but when the machine is drawn backward, the drum 
shaft remains stationary. By this arrangement the levers hitherto used for 
engaging or disengaging the drum from its shaft, are entirely dispensed 
with. py ordinary ratchet and spring pall may be used, but they prefer 
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similar wheel, but of a different diameter ; these wheels are carried on a 
stud fixed in a radial arm attached to the side frame of the machine on the 
drum side, and free to move up and down, and 1n the direction of its length, 
in order that it may adjust itself between the wheel on the drum shaft and 
a small friction pinion on the shaft which carries the cutters. They enclose 
this gearing in a suitable case to protect it from dirt or injury. 
1279. J. Fawcett, Hudderajield, ** Preparation of food for cattle, hor 
é&c,""—Dated ist May, 1863. = A A . = 

This invention relates to an improved method of preparing vegetable 
material for provender or food for horses, cattle, sheep, or pigs, by cooking 
such substances in a steam apparatus, and preparing the same for press ng 
into loaves, blocks, or cakes, or for grinding, mixing, and for granulating, 
so as to be specially adapted for horse corn, to be used instead of crushed 
oats and beans. . 








Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, §c. 

1219. T. Parker, Houghton-street, Clare-market, London, ** Connecting and 
securing oor and other knobs or handles to their spindles.” — Dated lth 
May, 1863. 

In carrying out these improvements the patentee takes a spindle screwed 
from end to end with a suitable screw, the sides being squared down, as is 
well known and practised with door spindles of other constructions, He 
used door knobs or handles of ordinary and well known shapes and materials, 
and upon one of such knobs or handles (which by preference he places 
outside the a he fixes a plate of brass, or other suitable metal or 
material, which plate is perforated with one or more holes (or such holes or 
recesses may be formed in the knob or handle itself when made of suitable 
material) towards its outer edge, and having a central hole screwed inside 
into which the spindle screws as far as required, Sliding ou the spindle by 
means of a square hole, but not turning round thereon, is a loose plate of 
suitable thickness and (by preference) of the same diameter as the plate 
attached to the knob ; and in the body thereof, towards the outer edge, 
there are one or more studs or pins which take into and fit the hole or holes 
in the door knob or handle. Other means may be adopted for catching or 
locking this plate to the plate fixed on the door handle or knob, but he 
prefers to employ the means above described, On the other knob or handle, 
which he places by preference inside the door, a plate ot bra-s or other 
suitable metal or material is fixed as before, but instead of a hole or holes 
in such plate or knob (when the plate forms part of the knob) a square or 


| oblong stud is fixed, which stud is made by preference of the 


same size as the square on the spindle, A plate or disc is attached 
to this knob, which plate or disc is cut nearly across by a slot 
of similar width to the square of the spindle, and at one end of 
the slot around opening is formed wherein the spindle revolves when 
required, and when in position it slides on the square stud above referred to. 
When fixing the knob on to the spindle, the plate is slid sideways till the 
spindle revolves in the circular part of the slot, and the knob is screwed as 


| far on as may be required; the plate is then pressed down on the stud until 


it comes to be concentric to the plate on the knob, when the slot then fits 
the square on the spindle, and causes the spindle to turn round en moving 


| the knob or handle. The plate may be secured to or prevented from sliding 


upon the knob by means of a cover plate screwed on the door, or by set 
screws, or other suitable means. 


1256. A. PARKER, Bill-ricay, Essex, “* Apparatus for saving from destruction 
by jire persons and property in hous-s, buildings, and ships &c.""—A 
communication.—Dated 19th May, 1863. 

In carrying out this invention, as applied to houses and buildings, the 
patentee fixes in a suitable position gun barrel or other tubing or piping, 
varying in size as may be requisite, according to the size of tue building, 
such tubing or piping bending through the wall where necessary, and being 
carried up to the roof and along the tye beam to the king post, from one 
end of the roof to the other, such tubing being plain, and stopped at the 
ends with screw stop ends. From this tubing or piping branches of plain 
pipe are to proceed from the king post up the struts, and from thence to 
branch off and be fixed to the purlins, which pipe is to be perforated with 
three or four rows of holes in a zig-zag direction, being one on each side 
going from end to end of the roof; each end of this pipe is to have perfo- 
rated bends screwed to the same, and brought across and connected with 
the pipes opposite, which are also to be perforated. If the roof is small, 
one perforated pipe in the centre will be sufficient. In public buildings, or 
places of worship with galleries of one or more tiers, pipes should descend 
through the ceiling, and turn round the cornice on the outside of the 
floweis or centre pieces, and be perforated with three or four rows of holes, 
having two or more inlets f om the large pipe ab+ve. Branches of piain 
pipe are to be connecied with the main pipe in the roof, and to descend 
through the ceiling and be attache: to perforated pipes fixed wbove the 
gallery on the ceiling. This pipe may be class: d ay a member of the cornice, 
or branched across to the outside of the gallery, playing its water upon 
the body of the building or gallery in any direction, above, or underneath, 
or both. The pipes for quenching the fire in the staircases should be con- 
nected by Sennebes with the pipe above, and be fixed on the wall above the 
staircase, and be perforated as above described. A small ring of perforated 
tubing, fixed on the ceiling with the water brought from above, is sufficient 
to thoroughly saturate a roum in a few secon’s. Stop cocks are to be 
placed in the different parts of this apparatus, so as to prevent a waste of 
water where jt is not required ; but these cocks should always be left open 
in case of emergency. Force-pumps should be fixed in a suitable position, 
and connected with the main ascending pipe or tuling, to force the water 
through it. Dome-tic water tanks placed high in the building, worked b: 
valves, and connected with the plain pipe iu the roof, may be made avail- 
able for the supply of water to the perforated pipes or tubing in the lower 
parts of the building; or the supply may be had from the public water 
main, which should be connected with the ascending pipe on the wall, or 
where the same may be fixed. 

1276. A. THomaLuny, Burgh-le-Marsh, Lincoln, “ Brick kilns.”"—Dated 21st 
May, 1863. 

According to this invention it is proposed to construct the kiln with a 
number of flues, which convey the smoke and sulphurous vapours to a tall 
chimney built at any convenient distance from the kiln, In some cases two 
orm re kilns may be combined with one chimney, 80 that, when one kiln 


| is burnt out, waste heat may be passed through the other, which has in the 


mean time been made ready for firing, thus preparing and drying the 
bricks befure burning. This invention may be readily applied to an vrsinary 
brick kiln, by having a flue or flues built upon the top of the kiln, and 
communicating, by lateral flues, with each other, a descending flue at the 
side or one end of the kiln receiving the smoke and vapours from the top 
flues, and carrying them off to a tall chimuey.—Not proceeded with. 


Crass 6.—FIRE-ARMS. 
including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gua Carriages, §c. 


1203. J. KE. McConnent, Dean's-yard, Westmmster, and G, H. Bovis, 
Wandsworth, Surrey, “* Maaufaecture of thick plates of wrought iron for 
armour plates, &c."—Dated Lith May, 1803. 

This invention caun >t be described wituout reference to the drawings. 
1221. D. M. Firs, Maidenhead, Be ks, ** Brushes, inst. wnents, or apparatus, 

employed for painting the centres and bulls eyes of military or other 
targets.”"— Dated Lith Vay, 1363. 

For the purposes of this mveniion, upon a central axis brushes are 
mounted on lever arms fixed on the axis, the breadth of each brush corre- 
sponding with the rauius of the bull’s-eye, the circle and the space inter- 
mediate of the bull’s-eye and the circle. The central axis is formed witha 
crank or bow, and wi h a rest or breast plate at one end, and pointed at the 
other. An open frame is connected to the central axis, so constructed as to 
form circular spaces or races corresponding to the surfaces to be painted, 
within which the movements of th: several brushes are controiled in order 
to confine the action of each brush to the clearly defined limits of the spaces 
of this frame. A counter sink or recess is punched or formed iu the centre 
of the buill’s-eye,and when it is desired to paint or repaint the central 
portions of the target (the brushes above referred to having been first 
supplied with paint of the colour required for each section) the point of the 
ventral axis is placed in the central hole or recess in the buli’s-eye, with the 
open frame and brushes resting against the face of the target ; the central 
axis is then caused to revolve by means of the c ank or bow, and the 
several sections of the tarket ujor which the brushes are thus caused to 
operate will be readily covered with paint. - Not proceeded with, 

1222. D. Fyre, Maidenhead, Berkshire, ** Appara’us employed Jor raising, 
removing, transporting, and refizing, military and other targets or 
mantlets.”"— Dated 15th May, 1863. 

The object of this invention is to obviate the difficulty, danger, and loss of 
time incurred in raising, removing, tran:porting, and refixing heavy 
military or other targets aud mantlets, For this purpose the patentee con- 
structs a carriage frame of suitabl gth, ted on two or other suit- 
able number wheels, with shafts or other means of draught, and to the 
hinder part of this frame the bed or platform for supporting and carrying 
the target or mantlet is hinged or jointed, in such manner as to be capable 
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of being tilted or raised into a vertical position, and lowered again by suit- 
able mechanical means, Upon the frame of the carriage a shaft or axis is 
mounted, and turns in suitable bearings, and on this shaft or axis one or 
more toothed pinions (or it may be a worm wheel) are fixed, the teeth of 
which engage with one or more toothed sectors fixed on the underside of the 
movable bar or pla\form of the carriage. One or both en.s of the axis of 
the piuions may be suitably formed for receiving the socket of a winch 
handle, by turning which motion is given to the pinions, and to the toothd 
sectors, and by thismeans the movable bed or platform of the carriage will 
be raised from its hor zontal into a vertical position against the face of a 
target or mantiet which is to be raised and removed. To the sides and upper 
end of the movable bed or platform hooks, clips, or holdfasts are attached 
capable of being readily caused to embrace the outer edges or flanges of the 
target or mantlet, so as to secure it firmly to the bed or platform. When 
this is accomplished motion is again imparted to the axis pinions and toothed 
sectors, and the target or mautlet will thus be raised upon the bed or plat- 
form, which is then caused to reassume its horizontal position upon the 
frame of the carriage ready to be removed or transported to any other 
desired site. Suitable break apparatus may be applied to the pinion axis and 
to the wheels of the carriage. 

1223. W. CLARK, Chancery lane, London, “ Repeating fire-arms.”—A commu- 

nication.—Dated 15th May, 1863. 

This invention relates to repeating fire-arms, which are loaded at the 
breech from a magazine composed of a tube arranged below aud parallel 
with the barrel, the said magazine containing tive cartridges arranged end 
to end, one behind another. The cartridges employed are of the kind 
known as fixed ammunition, that is to say, they have metallic shells, and 
carry their own fulmivate priming, and they are carried up from the mouth 
of the magazine to a position in rear of the barrel by means of what is 
termed a carrier block working vertically within a mortise in the frame of 
the arm, and are afterwards pushed Into the barrel by means of a 
sliding breech pin, the said carrier block and breech pin being both 
operated by means of @ lever arranged under the stock. The First 
part of the invention consists in the employment, in combination 
with such sliding breech pin, of a plunger, which passes through the said 
breech pin and moves with it, but which has a certain amount of longitu- 
dinal motion independent of such pin for the purpose of effecting the 
explosion of the fulminate prming by the biow of the hammer upon it. 
The Second part of the invention consists in the combination with the 
so-applied breech pin and plunger of a rest for the support of the cartridge 
at the bottom, and a spring catch for taking hold of them at the tep to 
withdraw the empty shells from the chamber of the barrel after their dis- 
charge. And the Third part of the invention consists in so forming the top 
of the above-mentioned carrier block that, in its rise from the mouth of the 
magazine to present a pew cartridge in rear of the barrel, it will strike the 
last discharged and wi'hdrawn cartridge sbell in such manner as to throw 
up the front end of the same, while its rear end is held down by the spring 
catch to the breech pin end, and so to tip it over in a backward direction, 
and free it from the catch, and throw it out of the fire arm. 

1251. J. H. Jounson, Lincola's-inn-flelds, London, * Breech-loading Jire- 
arms.” —A communication.—Dated 19th May, 1863. 

This invention relates to that class of breech-loading fire-arms in which 
metallic cartridges are used, whether such firearms be constructed as 
revolvers, carbines, rifles, or pistols, and consists in the application and use 
to and in repeating fire-arms of a cylinder or revolving charge chamber, 
made shorter than the cartridge case to be used therewith, and having a 
compound back and forward as well as a rotatory motion imparted thereto, 
in combination with the lock, so that the lock and cylinder will slide 
together in a recess cr recesses in the stock, which stock is permanently 
connected with the barrel of the fire-arm. The trigger, in the arrange- 
ment above referred to, is permanently connected with the stock, and 
canuot, therefore, be used until the lock and cylinder are slid into their 
proper breech-closing position. A lock case is also employed, for enclosing 
and protecting the lock, and serving as a guide for the cylinder while 
sliding to and from the barrel. The cartridge is fired by the percussion of 
a pin situate within the lock case above referred to. such pin being acted 
on by the hammer of the lock when the arm is to be fired. The sliding 
motion of the cylinder in the recess in the stock is obtained from a lever 
working on a pivot at its rear end, and connected by a link with the 
rear end of the lock case, while the rotatory motion of the cylinder is 
imul 1 i by a pal) and lever acting on a ratchet wheel on 
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the base of the ey linder, and caused to operate by being drawn over a fixed 

stud pin in the stock, the underside of the Jever being inclined or cam- 
shaped, so as to impart the motion required to the cylinder as it passes over 
the fixed stud pin. 

1274, FE, T. Huaues, Chancery-lane, London, “ Improvements in breech-loading 
Jire arms and in cartridges connected wrth the same.’ —A communication. 
—Dated 21st May, 1863. 

These improvements relate to fire-arms to be loaded at the breech, for 
which purpose the inventor unites the barrel or barrels solidly to the breech 
by means of screws, wedges, or other appropriate means ; and at the rear of 
the barrel, and in a line with the same, he places a rocking conduit or 
feeder hung on a centre placed below the said conduit, and capable of 
assuming two different positions. he first is for the purpose of loading, 
in which case the end nearest the barrel is tilted downwards, its lower 
surface on which the cartridge rests presenting itself thus in one continuous 
line with the bore of the barrel, so that the cartridge can be easily pushed 
from the conduit into the barrel. The second is for receiving the force of 
the explosion, in which case the end nearest the barrel is raised sufficiently 
to close completely the aperture of the barrel, and thus offer effective 
resistance at the moment of the explosion. Another improvement relates 
to the construction of the lock, which consists in a tumbler provided with 
a hammer or needle placed below the barrel, and which can be cocked by a 
motion of the finger, and discharged by a trigger in the usual manner, the 
hammer or neevle penetrating through a small aperture in the under side 
of the barrel to enable it to reach the fulminate of the cartridge ; the main 
spricg actuating this tumbler is also placed under the barrel, and in a line 
with the same, Another improvement consists in a cartridge containing 
fulmivate powder, ball, and wad, built on a central stem or core, one 
extremity of which is fixed to the projectile, while the other extremity is 
provided with a small protruding metallic tube charged with fulminating 

wder, the explosion of which affecting the hammer above mentioned, 
causes the ignition of the charge of powder which is placed round the said 
central stem or core, and covered externally with paper, linen, or other 
appropriate material,—Not proceeded with. 

1281. R. A, BROOMAN, Fleet-street, London, ** Improvements in breech-loading 
ordnance, breech-looding and other small arms, and pr: jectiles.”—A com- 
munication.— Dated 21st May, 1803. 

This invention cannot be described without reference to the drawings. 
1284. T. A. BLAK&Ly, Montpelier-square, London, “ Ordnance.”— Dated 22nd 

May, 1803. 

This mvention consists in constructing cannon and other ordnance of an 
inner tube or barrel of brass, bronze, or other suitable alloy of copper, with 
a jacket of steel. This jacket may te in one or more pieces, or may be 
composed of a series of separate hoops, The inventicn further consists in 
forming the barrels of two or more tubes, an inner tube of mild steel, with 
the outer tube or more tubes of harder steel, the steel being increased iu 
hardness the farther it is removed from the centre. In some cases the 
outer tubes are in the form of rings. 
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Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1204. V. J. Cassaianes, Paris, “ Slereoscopes.”— Dated 13th May, 1863, 

This invention consists in colouring the prisms or lenses of siereoscopes so 
that each prism or lens presents several different tints or colours, and so 
that, consequently, the pictures or images seen through these glasses will 
appear under different aspects, giving for example, the effects of morning, 
or of sunrise, or of moonlight, 

1230. J. Hincks, Birmingham, ‘ Lamps." — Dated 16th May, 1863. 

These improvements are especially applicable to night lights or lamps in 
which volatile hydro-carbons are burned, but are also applicable to other 
lamps. In applying this invention to a night light or lamp, the patentee 
employs a flat wick, which is raised and lowered in its case in the ordinary 
way. In conjunction with the said flat wick he uses a deflector, having a 
circular opening for the tame to pass through, instead of the flat or ellip- 
tical opening ordinarily employed. He perforates the wind guard with 
large and numerous perforations, so that there is a copious supply of air 
through the wind guard to the under side of the deflector. The advantages 
obtuined by these improvements are, that the length of the flame remains 
constant, or nearly constant, during a long burning of the lamp, a shorter 
chimney may be employed than that required in lamps of the ordinary con- 
struction, aud the combustion of the oii is so perfect that it burns without 
odour, 

1257. L. CHANDOR, New York, “ Mechanical lamp.”—Dated 19th May, 1863. 

This invention relates to a novel construction of lamp, in which volatile 
hydro-earbons are burned, and consists in supplying air to the wick by 
mechanical means. To this end a fan or ventilator is mounted in the inte- 
rior of the lamp, and rotary motion is communicated thereto by means of a 
strong spring and clockwork.—Not proceeded with. 

1259. L, Cnanpor, New York, ** Lawps."—Dated 12th May, 1863. 

The object of this invention is to improve that class or lamps in which 

kerosene or volatile liquid hydro-carbons are burned. The improvement 


consists in adapting to the lamp a tube of sheet metal, or other suitable ma- 
terial open at both ends, and of somewhat greater diameter than the wick 
tube. The lower end of this tube is placed at or near the top of the wick 
tube, and its upper end extends above the wick tube so as to encircle the 
lower part of the frame. 


By means of this heated tube the atmospheric air 








will be continually consumed and replaced by fresh atmospheric air, the 
oxygen of which by mingling with the escaping gases of the flame (which 
are mostly carbon compounds) will produce a more perfect combustion. A 
short tube is pla t : 
holder which supports the metal air heating tube above mentioned, so that, 
by merely raising or depressing the upper ov air heating tube, the light may 
be increased or diminished at pleasure. The metal air heating tube first 
mentioned 1s attached to the noider by a hinze, spring, or any similar con- 
trivance, so that the metal tube may be conveniently turned on one side to 
permit of the lamp wick being trimmed —Not proceeded with. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, jc. 

1205. C. L. Kensner, Bust Greenwich, ** Manufacture of hydrate of barytes, 

dc.” —Dated 13th May, 1863. 

In order to manufacture hydrate of barytes suitable for being used in the 
manufacture of sugar, as hereafter described, carbonate of barytes is 
decomposed by subjecting it mixed wth coal or charcoal, anda small 
quantity of a suitame flux (for which it is preferred to use an alkali or an 
alkaline earth) in an air or reverberatory furnace, to a temperature com- 
mencing with about 800 dey. Fah., and raising the temperature up toa 
white heat. The charge is then to be drawn into a suitable receiver, and 
allowed to cool in the open uir. When cool the charge is turned out of 
the vessel ; and water is to be gradually applied so as to slake the product, 
taking cure not to apply too muc: water, ull the whole of the charge is 
slaked, when the charge is to be disslved in water, and the solution after 
being allowed to settie for a time is tit to be employed in the manufacture 
of sugar as hereafter described. Jn order to obtain sugar from molasses, 
treacie, and other saccharine fluids, a solution of hydrate of barytes is mixed 
therewith, whereby a precipitate is obtained, which precipitate is to be 
mixed with water to which carbonic acid is to be applied, in order to 
convert the barytes with a carbonate which will precipitate and leave a 
syrup suita»le to be treated in tue ordinary manner to obtain crystals of 
g(-gar therefrom.—Not proceeded with. 

1206. B. Lampert, Lothean-road, Camberwell, Surrey, ‘‘ Paper makers’ rag or 

pulp engines.” — Dated 13th My, 1363. 

For the purposes of this invention, in order more effectually and advan- 
tageously to carry off the watcr from a reg or pulp engine, a hollow 
partition is applied on the flow side of au engine, which divides the 
stream or flow of the s uff in the engine into twostreams, ‘The sides of the 














| hollow partition are formed of sheet metal perforated with numerous holes, 


or of other suitavle reticulated or perforated material. In addition to such 
hollow perfvrated partition the side of the midfeather end of the engine or 
the flow side may, as has heretoiore been pro, osed, be hollow and made 
suitable for straining off the water. In order more effectually to boil the 
stuff in a rag or pulp engine, provision is made for preventing the flow of 
air under the cover aud above the stuff in the engine, which is ord:mari'y 
caused by the action of the breaking roller of the engine, ‘his is effected 
by means of an axis or roller having radial float boards, which axis or roller 
is above the fluid in the engine. At the enu of the cover of the enzsinea 
flexible or yielding curtain 1s so arranged that the float boards, which as 
they revolve, dip into the stuff, are caused to move at a somewhat quicker 
speed than the flow of the stuff in the engine, whi e the air is }revented 
flowing under the cover and between it and the stuff by the floa® boards or 
paddies which are above the fluid, coming in succession against the flexible 
or yielding curtain. 

1209. R. A. BroomAn, Fleet-street, London, *‘ Extraction of hydro-carburets 
Jrom minerals, in the distulation thereof.”"—A communiwution.— Dated 
13ta May, 1803. 

This mvention relates to the extraction of hydro-carburets from mineral 
matters containing the same. The procsss of distillation is based upon — 
Fi st, the generation of steam (as described) ; Secondly, its mode of action 
—that is to say, the perfect stability of its caloric, and its speed uniformly 
distributed (as described) ; Third.y, the volume of dry or desaturated steam 
(4,180 volumes for one volume of water), which produces quantities of oil 
in proportion to the space occupied by the steam; and Fourthly, the 
employment of hydrogen and oxide of carbon for heating the returts or 
coils by which meaus the caloric is uniformly distributed, and may be 
i i or diminished by means of a tap, and by which the steam is 
allowed as long a course as may be necessary under the same conditions 
of heat, the loss produced by radiation being obviated, all as described. 
The steam gathers in its passage a quantity of oil in proportion, not to the 
quantity of the steam, but to the space passed over by it. The apparatus 
for carrying out this invention is constructed with the object of 
obtainmg the greatest possible extent (longevité) of action of the 
steam on the matters under treacment on the one hand, and on the other 
to equalise its speed at all points, so that the caloritic properties brought 
by the steam having to undergo no diminution nor incresse in speed there 
shall be thermomeiric ,ident'ty from the time of its admission up to the 
time of its exit, and that the cooling due necessarily to the work of the 
steam shall be uniformly spread over the whole apparatus ; the loss of heat 
is easiy compensated for by means of inflamed hydrogen, the quantity of 
which should be varied in direct ratio to the initial velocity of the steam. 
1238. E. B. Witson, Parliament-street, Westminster, “ Manufacture of iron 

ant other metals.” — Dated 16th May, 1803. 

This inventiou cousists in a novel form of vessel and mode of treatment, 
by means of which the patentee is enabled to reduce, deoxidate, and purify 
metailiferous sands, ores, and metals, especialiy iron, and further to purily 
them and remove the various impurities, and to produce the metal pure, or 
to carbouify or convert iron into steel when iron is under operation. The 
patentee effects this by dividing the vessel into two chambers by means of a 
diaphragm properly arranged for the purpose. The upper and larger 
chamber is used for reducing purposes, and this portion he calls the 
reducing chamver. In this the ore, metallic sands, pig iron, or other 
metal, with the necessary reducing agents and materials, are placed, and a 
blast of heated gases and atmospheric air is blown upon the materials from 
above until the metal is reduced to a liquid. He assists this down blast by 
means of a jet or jets of steam for reasons hereafter to be described. In 
some cases the metals may be placed in the bottom of the chamber, and 
reduced by the gases without charging the metal with the fuel. The metal 
when reduced descends into the lower portion of the reducing chamber, and 
passes through the diaphragm, which is supplied for this purpose with con- 
venient perforations or passages to allow both metal and heated gases free 
conduct to the lower or refining chamber. The retining chamber is of a 
convenient shape, and the metais being there collected are therein exposed 
to the action of the flames and heated gases passing from above upon them ; 
or if desirable, a further supply of gases or air may be blown through the 
side of the refining chamber upon or through the metal therein. The gases 
after completing their work are allowed to escape by any convenient exit, 
which may be provided with a regulator or damper, so as to regulate the 
current or draught. This refining chamber may also be provided with 
suitable inlets, so that materials or gases capable of carbonising the metal 
may be injected. ‘The reducing chamber may be provided with a manipu- 
lating door to examive or test the iron or metal under operation, and with 
suitable arrangements for charging and discharging the materials. The 
other purposes to which this inveution is applicavle are such as the manu- 
facture of glass, 

1258. T. P. Sat, Birmingham, “ Trusses.”—Dated 19th May, 1863. 

This invention consists, First, iu forming the spring in trusses used for 
inguinal hernia in two paris, the one sliding on the other, so that the spring 
may be extended or contracted in front, the two parts of the spring being 
secured together by bindivug screws. The sliding end of the spring is curved 
upwards and outwards, the exact curve being adopted which conforms most 
nearly to the line of the abdomen, and would bring the pads directly over 
the inguinal openings. The opposite end of the spring, which presses on the 
spinal column, is provided with two revolving circular pads instead of one, 
thus preventing any inclination to tilt or work out of the horizontal line. 
ihe pais are attached to the front part of the truss by a small hook shaped 
spring, one limb of which is counected by binding and adjusting screws to 
the frout part of the truss, aud the other limb secured by a central screw, 
upon whicu the pads rotate. Secondly, the inventiou :efers to improve- 
ments in the manufacture of pads for all descriptions of trusses, and it con- 
sists in forming such pads of thin shells or bianks of metal, horn, or other 
suitable material, and covering such blanks with material of any required 
description, in manner similar to that in which Floreutine buttons are 
made. The blanks, when not formed of meta!, may be edged witu it, to 
afford the means of securing the covering ; and for the purpose of obtaining 
a soft surface or cushion on the face of tue pad, Between the covering and 
the shell, the patentee piaccs sponzio piliune or other suitable stuffing. 
He thus dispenses with all sewing, and obtains a light and strong pad with 
an even surface. 

1264. P. Appineton, Merton, Surrey, “ Varnishes."—Dated 20th May, 
1863. 














This invention consists in the construction of varnishes applicable to the 
uses of railway and other carriage builders, house devorators, paper 
stainers, enamellers, oiled baize and ieather or varnished c.oth makers, and 
all or any other purposes to whice gum or resinous varnisne- are ordinarily 
applied, to be as follows :—The patentee proposes to manufacture the said 
varnishes by the rollowing method, viz., by fusing gums, resins, or resinous 
gums, namely, gum amber, gum copal, gum amine, gum damar, gum kow- 
rie, gum resiu, gum asphaium, in proportion as lollows;:—gum, £0 Ib. ; 
oil, 20 gallons ; petroleum, 20 gallons, in copper, iron, or plated vessels, at 
a temperature varying from 400 deg. to 700 deg. Fah. The gums or resins 
being in a state of fusion, he introduces or mixes clarified oils, viz., either 
linseed, nut, poppy, or sunflower oil. The gum or resin and oil being 
mixed or bined, he | as a vehicle the rock oil or petroleum 
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2d around the top of the wick tube, and is attached to the | 





spirit (now obtained from America, or to be obiained elsewhere), either 

crude or the rectified petroleum of commerce, or crude petroleum refined 

in a special manner, instead of spirits or oil of turpentine. 

1268. J. CasseuL, La Belle Sauvage-yard, London, ‘* Treatment of minera 
oils and hydrocarbons." —A conmunication.— Dated 21st May. 1863. 

This mveution is carried out as fullows:—After the miveral oils and 
hydrocarbons have been, in prefere: ce, first heated with sulphuric acid 
and alkali in the usual way, the inventor introduces them into a still, 
heated by the naked tire or vy superheated sterm, ani adds to them from 
one to ten per cen. (the quantity depending upon the niture of the vil to 
be treated) of a mixture composed of the bichromate of potash and caustic 
soda, in preference in the following proportions ;—One part of bichromate 
of potash and two parts of caustic soda, at 36 deg. He then distils them. 
Potash may be substituted for soda, and instead of bichromate of potash 
and caustic alkalies, he applies any of the salts of chromium, alone or in 
combination with the alkalies, caustic or otherwise, although he prefers 
those stated above. After this distillation the oils may be treated, as 
before, with sul, hurie acid and water. 

1278. E. Soustavt, Loughborough, Leicester, “* Manufacture and purification 
of the metal magnesium.” — Dated 21st May, 1863. 

The pecaliarities of this apparatus and process of distillation of metallic 
magnesium are, that the apparatus is made of iron, and is closed air tight 
during the distilling process; that the air is excluded by filling the appa- 
ratus with hydrogen before the commencement «f the distillation ; and that 
the second vessel or receiver is placed inmediately beneath the fire bars of 
the furnace which heats the first vessel, or that which contains the crude 
metal ; so that this second vessel may, when required, be heated sufficieutly 
to keep the magnesium which distils over in a tused or liquid state, and so 
that the pipe connecting the two vessels may be kept sufficientiy hot to 
prevent the condensation of maguesium in it. 


Ciass 9,—ELECrRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 

1129. W. E. Groat, Wellingt m-street, Sirand, Loudon, “ An improved toy.” 
—A communication.— Dated 6th May, 1+63. 

This improved toy is composed of a istol which discharges or launches a 
top, and of the top itself. There is a small t othed wheel supported on an 
axle passing iu the end of the pistol barre! ; a string is rol.ed round the 
axle, and is atta hid by the other end te a spring ins de the pistol anda 
small rod (answer ng to the ramrod of a pistol), one end of which takes into 
the teeth of the small wheel, the other being attiched .o the trigger of the 
pistol. The top itsef has a special arrangement; its stem carrie’ a pin 
which fits into the axle of the smail toothed wheel of the pistol, the said 
axle being hollow, and terminating in a spiral form.—Not procee/ed with. 
1130. S. Hippert, J. Lawron and J. Kay, Manchester, ** Cleansing potatoes 

&c."— D ited 6th Maw, 1863. 

This invention cousists in the employment and use of a double arrange- 
ment of rotating brushes, one portion thereof being placed upou a central 
shaft, and rotating in one direction, the other b ushes being secured in a 
perforated cylinder encircling the central shaft, the bristles projecting 
towards each other, and the cyliuader being driven in an opposite direction 
to the shaft by means of bevel gearing or any other suitable mecnanuism. 
The brushes are made to taper towards exch other at the lower extremity, 
so that all sizes of rvots will be acted upon, and the potatoes or vther roots 
are placed in the space between the brushes, the action of which cleanses 
and removes the skin or exterior coating therefrom, the whole being 
enclosed in a ves e| containing water. 

1161. J. STRICKLAND, Gee-street, S/, Luke's. London, * Iiproveiments in laying 
veneers on to surfaces, in applying the gue for that purpose, and in 
apparatus employed."—Dated ith May, 1363. 

The patentee claims, First, laying veucers on to surfaces by so applying 
the requisite pressure, by means of rollers or their equivalents, that it is 
exerted upon only a small portion of the surfaces t» be united at one time, 
the whole of the surfaces being subjected in a progressive manner to such 
pressure. Secondly, constructing apparatus for laying veneers on to sur- 
faces in which the veneers and surfaces are caused to pass between rollers or 
their equivalents, that are made to exert the requisite pressure upon them 
as they pass through, substantially as described. Thirdly, applying the 
glue to surfaces to which veneers are tu be applied by means of revoiving 
brushes, as set forth. 

1162. S. Winson, Manchester, ** Hoops or bands for fastening bales, &c.’’— 
Dated 9th May, 1863. 

In performing this invention the inventor makes the ends of the bands 
witn V orother shaped recesses and projections which fit iuto each other. 
The ends of the bands wheu brought tu-ether are securely held by a clip, 
which is slipped over them, ‘the clips are made of malleable cast 
iron, or of sheet iron or wire bent over a mandril. In unfastening a bale 
secured by the above described improved hoops or bands, it is only necessary 
to slide the clip beyoud the recesses and projections, when the bands are se. 
at liberty, ana may be used over again. —.Vot proceeded with, 

1164. J. Norts, Glasgow, “ Moulds for casting.” —Dated 9th May, 1863. 

This invention cannot be described witnout reference to the drawings. 
1168. E. R. Cuark, West Brompton, London, “ Portable wine cases.”—Dated 

9th May, 1863. 

In carrying out this invention the patentee employs an ordinary deal or 
other wood box or case, and provides two partitions from top to bottom, 
fixed at about an inch from each end or side, as the case may be, each of 
such partitions having as many circular holes cut in them as may be 
required, and each of a little larger diameter than the usual size of wine 
bottles. The centres of the ends or sides of the said box or case are either 
grooved of a dovetail shape, or plain, square, or provided with slips to form 
agroove fived atabou half an inch apart, to receive sundry pieces of woud, 
one of which is fixed at the bottom of the said box or case ; the first tier of 
botties being placed in the case, one piece of wood is inserted down the 
groove, and so on until the case is filled, when it is so arranged that one 
piece comes level with the top edge of the case, and, consequently, when the 
lid is closed the botties are securely fixed. 

1169. N. Legenpre, Chancery-lane, London, “ Scissors."—Dated 9th May 
1863. 

This invention consists in the construction of scissors in such manner as to 
cut two pieces or threads at ove and the same time, the scissors being worked 
in the ordinary manner, as hereafter described. Two arms or blades, terminat- 
ing at one end in rings, are jointed together at the other, and about which 
point they are free to move. Two other arms, shorter than the first, are 
jointed at their rear end, and are united by screws or rivets to the first-men- 
tioned blades, and which cut on their outside edges, while the others cut on 
their inside edges. If now, for example, the scissors are opened, and the fore- 
most, or those points which are joiuted together, are introduced into a loop of 
tulle, and the instrument is pushed forward until the loop is stretched ; on 
closing the scissors the two ends of the loop are cut at one and the same 
time, and by the same motion. Scissors made in this manner may be fitted 
to a cross bar, and arranged so as to suit certain designs, and thus engage 
one series of loops in the scissors which follow, all being worked bya 
single mution.—Not proceeded with, 

1170. R. A. Brooman, Fleet-street, London, “* Manufacture of lanp black.’ 
—A communication.—Dated 9th May, 1863. 

This invention consists in manufacturing lamp black by the pulverisation 
of charcoal in manner hereafter stated. The inveutor takes cylindrical 
vessels one or more, and mounts them upon trunnions, so that they may be 
rotated at any speed required; an aperture in the side serves for the admis- 
sion of the charcoal to be pulverised, and also for the insertion of a number 
of balls or spheres of iron, glass, stone, marble, or other like suitable 
material. The aperture is then covered with wire gauze or perforated 
plate, which only affords passage to the charcoal when in a state of fine 
powder. The cylinders are caused to rotate, and the charcoal become 
reduced to impaipable powder or lamp black under the activu of the balls, 
—Not proceeded with. 

1172. J. Burrewt, Backchurch-lane, Whitechapel, London, “ Machinery for 
cutting the teeth of bevelled! wheels,”—Dated 9th May, i863. 

For the purpose of cutting the teeth of bevel Wheels the patentee mounts 
the wheel to be cut on an axis, which is held stationary whie the teeth are 
ent, except that in passing from one tooth to the next it is turned througha 
portion of a circle, corresonding with the number of teeth to becuat. In 
connection with the axis there is a division piate, by means of which the 
an ular motion required to be given to the wheel in passing from touth to 
tooth is accurately measured. ‘The teeth of the wheel are cut by meansofa 
planing or shaping tool held in a carrier or tool box, which is made to slide 
to and fro on a guide frame, as ina shaping machine, but the guide frame, 
in place of being made stationary, is made capable of being moved at one 
end in such manaer as to allow it at the other end tu move both up 
and down and sideways, so that the tool, as is travels to and fro on the 
guide frame, may give the required contour to the side of the toota which 
is being cut. The point of the guide frame is also so arranged that the 
tool constan'ly moves radially to and fro a fixed centre poiut, whatever 
be the positio. of the guide frame, and the bevelled wheel to be cut is so 
placed that the apex of the cone of which it is a frustrum coincides with the 
said centre point, to and from whicu the cutter is caused to move. Tae 
apparatus is also so arranged that 'he cutter can, when required, cut up to 
the centre poins about which the one end of the guide frame turns, With 
these ends in view, the following construction ore bination is adopted :— 
the guide frame ts formed with truonions at its end, which are mounted in 
bearings on a semicircular slide, which is capable of sliding in a semicircular 
groove struck from the centre point, to and from which the cutter is con- 
stantly moved. The vertical motion of the guide frame is on its trunnions 
and its lateral motion is by the semicircular slide moving in its guides or 
groove. The vertical motion, which is slow and uniform during the cut, i 
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given by a train of wheels, the last of which gears with a toothed are fixed 
to the guide frame ; and the lateral motion of the guide frame is given by 
@ pattern surface of a form suitable to produce the contour of tooth 
desired The carriage of the axle on which tne wheel to be cut is placed is 
arranged to slide on a bar, and to be fixed thereon in any desired position. 
The bar on which the carrige slides is arrs 1 to be raised and lowered, 
and retained in any required position, and the aais on which the wheel 
to be cut is placed is arranged to be set and aujusteld on its carriage to the 
angle required for any particular bevel wheel. 

1178. R. Bureess, Manchester, Apprratus for marking, etching, or 

engraving cyliadrical and other surfaces *—Dated 11th May, 1863. 

This invention relates to tho-e descriptions of marking, etching, or 
engraving machines in which the pentagraph is employed for giving the 
required movements to the roller or surface to be operated upon, and 
consists of certain improved arrangements for supporting the ordinary 
floating table which carries the roller or surface, in order that the table may 
be moved longitudinally and transversely with ease and certainty. The 
plate or surface of the table rests near each end upon two discs or wheels 
supported on a triangular shaft, placed traversely across the machine, and 
having bearings so that it can revolve. The two shafts are parallel with 
each other, and their surfaces form beds on which run pulleys or guide 
rollers, carrying as many bars as there are surfaces, which bars are connected 
to a box or frame fixed to each disc or wheel. 

1182. J. Parkinson, Tichbourne-street, Regent-street, London, ** Tublets to 
be vsed for monumental purposes.” —Dated 11th May, 1863. 

This inve.tion consists in forming tablets to be usea for monumental and 
other purposes of earthenware, t e inscriptions thereon being raised or 
sunk by means of moulds.—.Vot proceeded with. 
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1184. J. S. Guirerre, Paris, ** Inkaling epparctus.”"—Dated 11th May, 
1863. : 

This apparatus consists of a vessel fitted as hereafter explained, through 
which air is to be drawn before being inhaled. This vessel is provided with 
an inlet tube for the admission ofair, and the mouth of this tube is covered 
with one, two, or more loose cones or thimbles which fit over one another, 
and in the crown of each of which is an aperture, ‘The aperture in the 
lowest cone is the largest and in that next above it is smaller, and so on, 
the aperture being smallest in the top cone. By these apertures the 
admission of air is graduated according to the requirement of the 
particular case being treated, There is also an outlet pipe from the vessel, 
which opens into a tube terminating in a mouthpiece, and of sufficient 
length to cause the condensation of any condensible vapours before 
reaching the mouth of the patient. The invent r prefers the employment 
of loose perforated cones for regulating the admission of the air, but other 
means of regulating may be adopted.— Not proceeded with. 

1189. T. WARREN, Glasgow, “ Glass and other furnaces or kilas.”~ Dated 12th 
May, 1863. 

This invention cannot be described without reference to the drawings. 

1198. H. Rusuton, Northampton-road, Clerkenwell, London, “* Head-dresses.” 
— Dated 13th Muy, 1863. 

In carrying out this invention the inventor makes two puffs, rolls, or 
rouches of rough hair, or elastic netted or woven huir, intermittently at one 
end in a point; these points he connects by a piece of elastic material ; the 
puff rolls are mide to swell gradually from the pointed or upper ends, and 
then diminish towards the lower ends, where he also connects them by a 
piece of elastic material, thus forming an expanding circlet or band for the 
head, which instantly fixes itself in any required position thereon. ‘To com- 
plete the said head-dress, to the lower parts of the expanding puffs he 
attaches hair ringlets or roll curls, and when placed upon the head the front 
hair is turned back, over, and round the puffs, and fastened at the back ; 
the artificial curls fall bei.ind the ears, and tius form an elegant finish to 
the whole.—.Vot proceeded with. 

1202. F. Hottmausen, Paris, “‘ Portable copying press."—Dated 13th Moy, 
1863. 

In carrying out this invention the inventor constructs a strong rectangu- 
lar box, open at one or both ends, and rather larger in length, breadth, and 
thickness than the book in which the letters or other papers are to be 
copied. A screw furnished with a winch handle is mounted jongitudinally 
in bearings fixed to the lower side or bottom of the box, and caries a screw 
nut, which, as the screw is turned, sides in a mortise formed in the centre of 
the bottom of the box, the said mortise forming a guide for the said screw 
nut. Inside the side box is placed a loose plate of iron or hard wood pro- 
vided with a wedge, which is of the same size as and fits into the aforesaid 
mortise, the thin end of the wedge being immediately in front of the screw 
nut when in its normal position. This wedge is divided longitudinally in 
the middle to leave room for the screw. It will be evident that, upon turn- 
ing the screw by means of the winch handle, the screw nut will be caused 
to advance, and, acting upon the wedge, will cause the loose plate to rise 
and exert a corresponding pressure upon the book or other article that may 
be placed between itand the top of the box. A metal plate covering the 
mortise is secured on,to the bottom of the box below,serving as a point of re- 
sistance to the screw nut, which rests on it, and thus preven ing the bending 
downwards of the screw by the pressure.—Not proceeded with. 

1215. G. DowLer, Birmingham, “‘ Match boxes.”— Dated 14th May, 1863. 

This invention consists in constructing match boxes with a sprig striker 
on either the top, bottom, or end of the box.—Not proceeded with. 
1217. F. K. Eruam, Fulham-road, ‘* Lubricating material.”"—Dated 

Mau, 1863, 

The inventor proposes in the first place to apply the material known as 
plumbago or carbonate of iron reduced to a state of impaipable powder. He 
also forms a compound by the admixture of plumbago or carbonate of iron 
with prepared chalk, or the substance commonly known as French chalk. 
—Not proceeded with. 

1211, J. Sarcuwett, W. H. Asurorp, and C. Harrison, Birmingham. 
“ Nails or rivets for boots and shes, dc.”-—Dated 14th May, 1863. 

This invention consists in making from a round piece of wire arivet with 
araised head and threaded sha: k. Though applicable for other purposes, 
the inventors design them as especially useful in the manufacture of boots 
and shoes, the soles and heels of which have hiherto been first united by 
means of nails with a flat or counter sunk head, and rivets have been after- 
wards driven in. Now by this invention they construct such a nail or rivet 
as above described as to combine the two, so as to render one operation 
only needful where formerly two were necessary.—Not proceeded with. 
1212. A PineeaM, Glasgow, ** Sewing machines.” — Dated 14th May, 18 

This invention caunot be described without reference to the drawings. 
1213. J. T. Kine, Liverpool, ** Wicks for oil and othe 

A communication. — Dated 14th May, 1863. 

This invention consists in placing within an outer covering of woven 
fabric, or other flexible material, a quantity of loo-e or unwoven cotton, 
flax, »hea fibre, grass, or any other fibre or fibrous material, preferably 
combed, drawn, or worked ino its or their greatest length or lengths, so 
that the power of raising the fluid in the contamer of the jamp to the point 
of combustion by capillary attraction may be increased.—Not proceeded 
with. 

124. J. Burrecn, Bochkchurch-line, Whitechapel, *‘ Cocks ov valves.’ 
14th May, 1863. 

In constructing cocks, or valves, according to this invention, a conical 
shell is employed which at its larger end is made to adapt to the supply pipe 
or nozzle. and in the side of the shell is the outlet orifice fur the passage or 
passages for the fluid to pass away from the cock or valve. Within the 
shell isa hollow plug turned and ground to fit it truly ; this plug is open at 
its larger end for the fluid from the supply to enter it ; at its smaller end it 
is closed, and this end projects out at the extremity of the shell, andre eives 
a handle by which the plug may be turned, and by turning it an opening in 
the side of the plug can be brought to correspond with tne outlet passage 
in the shell. It will be seen that in this arrangement the pressure of the 
fluid in the supply pipe or vessel] tends to press the plug into its seat in the 
shell and to keep it tight.— Not proceeded with. 

1224, A. MACMILLAN, Aing’s-road, Islington, “ Buttons.”—Dated 1ith May, 
1863. 

For the purposes of this invention, in constructing buttons, whether of 
metal or other material«, and whether covered or not, the patentee forms 
each button with a stem or shank at the back, by preference of a cylindrical 
shape; at the back end of the stem or shank is formed an enlargement of 
somewhat greater diameter than the stem or shank, but still such as will 
pass through a comparatively small hole in the fabric to which the button 
is attached ; and, in order to assist in retaining the stem or shank from 
being d:awn back through the hole when the button is in use, a dise of 
leather, vulcanised india rubber, or other suitable material, is employed ; 
through this disc a small hole is made, the enlarged end of the stem or 
shank of the button is forced through it, and the disc, by its elasticity, em- 
braces tLe stem or shank. 
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1225. R. T. Mauiert, Bridge-street, Westminster, “ Construction of. piers, 
walla, &e."—Dated Lith May, 1563. 

The patentee claims, First, the gencral system or mode of constructing 
piers, walls, and other similar solid or hoilow structures, substantially iu 
the manner desc: ibed, and illustrated in the drawings. Secondly, the appli- 
eation and use of the peculiar constructi.n of continuous undersunk coffer 
dams, composed of iron or other metal, in combination or not with other 
materials, in the building of piers, embankment wails and similar struc- 
tures, substantially in the manner describea. ‘Ihirdly, the constructing of 
iron or other metal coffer dams for piers, walls, and similar s:ructures in 
secticns of single thickness, bolted together, as de-cribed. Fourthly, the 
application and use of water ight compartments, diaphragms, or bulkheads 
of iron, or masonary, in combination or not wih other materials be ween 
the surfaces of the Structure and the interior cf the coffer dam, substantially 
in the manner described. Fifthly, the application and use in combination 





with the water tight partitions, diaphragms, or bulkheads above referred to 
of plates made adjustable to suit the surface of the wall or other structure, 
in the manner described. Sixthly, the application and use in combination 


joint, as described 





with the water tight partitions, diaphragms, or bulkheads above referred to 
of a flap of vuleanised india-rubber, or other suitable material in combina- 
tion or not with adjustable plates, for the purpose of obtaining a water tight 
Seventhly, the system or mode of mooring floating 


landing sta s described. 





*s or dummies by means of their approaches onl) 








Eighthiy, the peculiar construction and arrangement of the steps or surfaces 
of the approaches to floating landing stages or dummies as described 
1227, J. Papin, C, Lintz, and L, Lavacugaie, Paris, ** Boots and shoes."— 


Dated Lith May, 1863. 
Phis invention consists in prolenging the ordinary upper leather of the 
hoot or shoe in such a manner as to form a sole and make by itself a sup- 
porter for the application of the other soles and for repairs. Instead of 
using the small pieces of leather, which in the old system form the filling 
up, the inventors employ a sing!e piece of good leather, which forms the 
sole and is inserted into and at the same level with the prolonged upper 
leather. It is upon that sole, formed by the prolonged upper leather and 
the filling piece that the double sole and the last sole are sewed or nailed.— 
Not proceeded with. 
1 B. Brownk, King Willicm-street, London, ‘ Manufacture of elastic 
matirial."—A communication.—Dated lth May, 1863. 

In carrying out this invention the patentee forms a die or plate with holes 
or indentations therein, so that the elastic material in the act of being made 
into sheets will have on its under side a series of poiuts or projections, The 
material thus formed may be applied between the soles of boots and shoes 
when in use, when the weight of the body and pressure of the feet of the 
wearer will compress the series of points aforesaid, and produce elastici 
very much resembiing that furnished by nature mm the structure of the 
human foot. Material of the above form, when applied to the manufacture 
of horse collars, saddles, knapsacks, and such like articles, may be so affixed 
as to admit of the free passage of air between the materials, thus rendering 
them self-ventilating, and by thus distributing the pressure or weight on 
the saddie, collar, and knapsack, chafing is avoided, and the weight carried 
with more comfort and ease than when the above-named articles are made 
in the manner heretofore practised. 

1234. J. T. Newton, Ystalyfera, near Swansea, “ Machinery for planishing 
and rolling sheet metal.”"—Dated 16th May, 18638, 

According to this invention the patentee obviates the difficulties which 
have hitherto prevented the use of pairs of planishing rollers of small size, 
by putiing such a pair of rollers between two other rollers, by preference of 
larger size ; the axes ef all the roilers are in the same plane, and the outer 
rollers are capable of being set up towards each other in the usual manner. 
By this arrangement it will be seen that, when a p'ate is passed between the 
pair of smail planishing rollers, they are prevented from yielding by the 
outer rollers, which support them throughout their whole length, and, asthe 
two smal! planishing r liers constantly run in contact with the outer rolls, 
they are ground true by them as fast as they are worn away by the plates, 
hence they will run for a considerable time without returning. 

1242. H. BENNETT, Salop, ‘* Mechanism to be used for the puddling of iron.” 
—Dated 18th May, 1863. 

This invention cons!sts in applying mechanism, worked by steam or other 
power, to assist a puddier in the process of puddiing. ‘Ihe patentee accom- 
plishes this as follows :—He has a shaft to work horizontally, endways, or 
backwards and forwards, similar to the pistov-rod of an engine. This shaft 
can be extended to several furnaces, and to this shaft connec's a cownecting 
rod, moving a sliding-piece backward: ard forwards ina slide, and c nnected 
with which s'iding-piece he bas a vertical shaft, at tne top of which the 
puddler’s rabble or tool should rest, so as to participate in the motion of the 
vertical shaft. This vertical shaft can be moved round to different angles by 
means of a ratchet motion (or mechanical equivalent), so that the puddler 
can guide the motion of the rabble to diff-rent parts of the furnace. By this 
invention a puddler wll be able to work with ease a larger quantity of iron in 
each charge, thus effecting a saving of fuel and time. 


1245. R. Ferner and W. H. Hieut, Red Lion-court, Fleet-street, London, 
* Envelope-folding machines.” -—- Dated 18th May, 1863. 

This invention consists in arranging tne parts ot envelope-folding machines 
as follows:—The patentees attach a plunger to an arm workng from a 
centre, which plung*r works in and out of a creasing box. In the creasing 

oX is a series of sides, which, at the proper time, ron in and give the cor- 
rect inciination to the flaps of the envelope. At the bottom of tbe creasing 
box is another plunger, working upon a similar arm. The two arms with 
their respective plungers are actuated by cams on the main shaft, and the 
stamping is perfurmed by a lever, also worked by acam on the main shaft. 




















1246. S. Toy, Birmingham, “* Machinery for mating screw rivets, nails, or 
pins.”—Dated 18th May, 186 
This inventtcn consists in such improvements of the machine that the in- 
ventr is enablea to produce two or more rivets, nails, or pins, at one revolu- 
tion of the mechine. He constructs the frame and nearly ail the working 
parts of the machine preci-ely as they are now built, but he employs two or 
m re sets of cutiers, actuated simultaneously by the same levers, using a 
corresponding number of set pins. He also employs a corresponding number 
of dies for pressing the nails, and all worked from one Jever. The butters 
and dies are ali fixed upon one plate, ofa suitabie furm, to receive them. He 
also employs two or more punches to head the rivets, nails, or pins, These 
punches are fixed on a siide formed to suit the different centres of the several 
dies and cutters, the heading, when heads are required, and cutting off being 
performed at one revolution of the machine. —Not proceeded with, 





1253. R. Buntine, Shepield, “Improvements in frames, tips, and bolsters, 
used in cutlery, and in securing haudles or scales therein or thereto.”— 
Dated 19th May, 1863. 

This nvention consists in constructing the frames for knife handles of 
metal, with the opening or openings for receiving a scale of ivory or other 
material, formed with welined sides and ends, so as to constitute a smaller 
aperture on the outside than on the inside of the frame. The patentee thea 
inclines the sides and ends of the ivory or other scale to be inserted in the 
frame, to correspond with the inciines in the sides of the aperture in the 
frame, and thus secures the scale from getting out of the frame. Or where 
the rcale to be mserted is capable of being rendered plastic, he rans or 
presses it into the frame from tue inside. Two frames are united to consti- 
tute one handle. 

1254. H. J, Oupina, Belvidere-road, Lambeth, “ Treating flax and other 
Jibrous plants in order to prepare the sibres thereof Jor spinning.” — Dated 
19th May, 1863. 

In carrying out this invention, the patentee takes the flax or ether fibrous 
plant in a green state, cr in any other e¢ ndition, and after the seed has been 
separated, he proceeds as tuilows :—For green flox, he passes it througt a 
machine formed with two or more pairs of rollers or cylinders, the surface of 
which is cut or formed with a series of diagonal intersecting cones ; he pre- 
scents the flax or other fibrous plant with the fibres parallel with the axis of 
the roilers, and passes it between them in that position. The action ot the 
ruilers is to bruise the boon without injury to the fibres. When the flax is 
dry, he passes it, in the ordivary manuer, between the rollers and between 
other rotlers, having a shaking or jogging as well rotary motion, whe eby 
much of the boon bruised by the first rollers is sbaken out by the next. The 
piantisnow ready for the next part of the process, which consists in steeping the 
plants in vats or trou, hs, provided with covers, to be used or not, according to 
circumstances. The vats are charged with a liqaor, composed of water im- 
pregnated with lise, sulphur, and manganese, or either or any two of these 
materials. The plant is allowed to st.ep in th’s liquor for an hour or two, 
more or less. The plant is then subjected t) a cimuar liquor, but of such 
strength only as to reduce leaves of turnips, swedes, or other like leaves 
which are placed therein to a pulpy state, and to precipitate the colouring 
matter to the bottom. The plant is alterwards removed, and subjected to a 
stream of clear water. The | quor aud Cissolved portion of the piant issues 
from the vat through a vaive or cock, and ruvs into a pool or other receiver. 
After the washing, he takes the fibres aud drics them by any ordinary means, 
or by passing them through two or more pairs of roliers, and subjecting them 
to the action of reels or faus constructed of hollow tubes acting alternately 
on the fibres, and made to drive warm or heated air into and among the 
fibres, whereby the fibres are finally dried, separated, and freed trom boon and 
foreign matters. 

1260. W. Smiru, Mauchline, Ayr, “ Transferring plain or coloured prints 
or designs to wood or other surfaces "— Dated 19th May, 1s 

This invention relates toa new mde of trausfer ing coloured or plain 
prints, or designs, to and upon dark, variegat.d, or light-coloured wood or 
other surfaces, aud consists im covering all parts of the print or design over 
with op»que white colour, made up with oii wnd varsish, and theu pursuing 
any of the usual! modes ot trausferring.—Not proceeded with, 

1261. H. Wren and J. Hopkinson, Manchester, ** Self-lubricating bearings 

Jor shasts and axles.”—Dated 20th May, 1363. 

This invention relates to the kind of juvricatur for which letters patent 
were granted unto Adolph Mohler, dated February 2ud, 1854 (No. 261}, an 
consis's in a mode of ensuring a more copious and reguiar disirivution of vil 
over the upper surface of the shafcor axle. For this purpose the patentecs 
ewploy a piate or projection, suppoited by the upper part of the plumwer 
block or bearing, ana the said projecuon or plate arrests the course of the 
oii brought up from the reservoir by the collar, and causes it to flow upon 
the working surface of the neck. 
1262. J. Coi@xanp, Nantes, 

May, 1863. 

This invenuon cannot be described without reference to the drawings. 

1263. W. J. C. Lane, Kirkeudbriiht, Scotland, ** Manufacture of certiin 
articles to be used fur preserving lie at sea, &c.”"—Dated Wth May, 1363. 

In cai ry ing out this invenviou tbe iavenior Coustrucis “carpet oags,” and 
s used for travelling purposes, when made, wholly or in part, of 
flexib.e material, with one or more air-proof chambers, made wholly, or in 
part, of flexible air-proot material. These chambers, or the chamber when 
one only is employed, may be filled with air, at convenience, for the purpore 
of a life preserver, suitable valves being employed for the ingrees and egress 
of the air. The air-proof chambers may ve aflized to the sides or bottom of 











France, “ Sewing machines."—Dated 20th 
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4 the bag, or may form the division itself that is generaliy used in carpet bags, 

| — Not proceeded with. 7 

| 1267. J. T. MARKAUL, Fieldgate street, Whitech tpel, London, ** Machinery 
Sor working of wood.”—D ted 0th May, 1863. 

The firs! of these improvements relates to a novel arrangement in cop- 
structing such circular saw benches as are actuated by means of foot treadies, 
whereby a larger driving or foot whee! can be applied than heretofore, an 
the operator is enabled to stand in a more a vantaveous position to exert his- 
streneth and handle his work. This is dove by making the bench nearly 
double the ordinary length from the right to the left hand of the operator, 
when he stands in.his working position, and arranging the axle lin» of the 
erank and saw spindle transversely, and that of the treadle longitadinally 
thereunto, the crank axle being a little more than one-fourth of the length 
of the bench from the right hand end, and the saw spindle about the same 
distance from the other end. This arrangement leaves considerable distance 
between the two axle lines in the horizontal direction, allows the driving 
wheel upon the crank axle to project above the table at or near the extreme 
back thereof (quite out of the way of the work), and to be of grea'er diameter 
than could ran under the table ; hence more suitable for the purpose, both 
in size and position, than any heretofore used for foot power. The second 
improvement relates to morticing machines, the novelties of which are, first, 
that of giving motion to the chisel carriage (which works up and down in 
| ordinary guides) by means of a treadle and connecting rod, to which con- 
necting rod is attached a crank shaft, carrying ove or more fly-wheels, so 
arranged as to convey the power of the treadleand the momentu'n of the fly- 
wheel direct to the movements of the chisei carriage ; an elastic spring is 
applied to carry the weight of the chisel carriage, and to assist in withdraw- 
ing the chisel out from the wood, and also to prevent back lash up»n the top 
retura of the stroke. Secondly, the mode and arrangement of holding the 
work. Upon a sort of table (tnrough which the guive standards run) is 
fitted afence, somewhat similar to that used upon a saw bench, and on the 
| guide standards an adjustaile guard is so arranged as to take upon the work 
about 5 n. from the chisel, both on the right and left hand sides, to keep the 
work from rising when the chisel is wthdrawn. To elevate work of 
various thicknesses to a proper height, several thicknesses of packing are 
fitted upon the table, and prevented from shifting by means of steady pins or 
dowels. By this arrangement the work can be held by hand avainst the 
fence without the aid of clasping, ond shifted or tarned about more expedi- 
tiously than has heretofore been provided for. The third and last improve- 
ment consists in combining the two machines in one, in orcer to give better 
support to the morticing machine, and also to long lengths of wood under 
operation. Two fly-wheels are used inthe morticing machine by preference. 
The circular suw spindle is made, inm st cases, to work in a frame hinged 
at one end on two pivots, and the other end to be raised and lowered by 
means of a screw, actuated by the hand wheel, to regulate the depth of cut in 
rabbitting or grooving. 


277. W. H. Cuarr, North-place, Ball's-pond 
holder for coats, &e.”—Dited 21st May, 
For the purposes of this invention the patentee employs two brackets, by 
preference of metal, made to resemble ordinary hat pegs, and they have at 
their ends notches. In conjunction with these brackets a rail is employed, 
by preferenve made of wood, but. with metal fl:tings at the ends. These end 
fittings each consist of two dises, or flanges, with between them a piece 
shaped to fit the notches in the ends of the brackets. The outerm st disc is 
not fixed, but screws on to a stem projecting fron the innermost dise. The 
coat or other article to be held is folded and placed over the rail; this is 
then put into its place on the brackets, the ends of the brackets entering 
between the flanges at each end of the rail, and, as the rail ot these parts fits 
the ends of the brackets, it is held secuvely, so that it cannot turn, other- 
wise the coat or article might run off. The rail can be secured by screwing 
up the two outer discs, so as to clip the ends of the brackets, and, for con- 
venience, their screws are made right and left handed, 80 that, to secure the 
rai!, they may both be required to turn the same way, either towards or from, 
| the person us*ng the article. The rail may also be held on suitable supports 
| formed on the brackets near their root, or where they spring from the wall 
or partition, and the brackets can then be nsed as hat pegs. The screw discs 

| cannot come off the stems, as these are rivetted over to retain them. 
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1283. C. Mascuwitz, Birmingham, “ Stoppers or bungs for closing or stop. 
| ping bottles, jars. &c."—A communication.— Dated 22nd May, 1863. 

| This invention consists in making stoppers or bungs for closing or stop- 
ping bottles, jars, and other vessels, and the muzzles of rifles, and for 
other like purposes, capable of veing made t» contrvct and expand in diame- 
| ter in that part of the stopper or bung which fits into the opening to be 
| closed.—Not proceeded with, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Tue Iron Trave or tHe Past Week—INsorence or Puppiters—Coar 
Trapve: Excessive Demand: Probable Advance in Rates—Svecnss 
or THe Limestone Miners’ Starke—Tue Biamincauam Cana Com- 
PANY AND Hien Rates or Tonnage—Tue Genera Trapes. 





Tne iron trade must still be reported in a condition such as leads to 
the impression that the highest prices have not yet been attained, 
though this week there has been no further rise. There has been 
no very marked advance in prices, either in minerals or in iron, the 
trade having somewhat settled down, leaving the recent very great 
advance to limit the rates now quoted in all transactions, whether of 
a bona fide or of a speculative character. 

We have more than once alluded to the insolence and insubordi- 
nation which has lately been shown by the puddlers of this district. 
On Friday last, no fewer than twenty-three puddlers were charged, 
at the Stourbridge police-court, with neglecting the work of Mr. 
O. Foster, M.P., of Stourbridge Ironworks. Three of them pro- 
mised to return to their work, and the remaining twenty were sent 
to prison for fourteen days each. 

Coal is still in excessive demand. Prices will probably be again 
advanced in January next. White ironstone and gubbin are 
realising from 16s, to 17s, a ton, The labour market is active. 

The demand for an advance of 6d, a day to the limestone quarry- 
men of South Staffordshire and East Worcestershire, who have been 
ou strike for several weeks, has been conceded by the masters, and 
the men resumed work on ‘Tuesday last. This is the second rise of 
6d. which has been made since the beginning of the present general 
spurt in the trade of the district. The ordinary wages of « limestone 
getter has been 3s, a day, but now, of course, he gets a shilling 
more than this. The limestone loaders have also secured an advance 
of 1s. a day, making their wages 5s. 6d. a day. 

The inquest upon the poor miners who were killed by the explo- 
sion atthe Saltwell Colliery of the Earl of Dudley has been recently 
concluded. No blame was attached to the managers of the colliery, 
but the jury recommended care in regard to powder kept in the pit. 

Compiaints of the high rates of tonnage for coals charged by the 
Birmingham Canal Company are still rife among the manufacturers 
of that town. One of them, in a letter to a local paper, suggests that 
a meeting of manufacturers and large consumers of coal should be 
called for the purpose of forming a standing association, with the 
view of forcing the company to reduce their rates, or failing this, to 
consider the possibility of diverting the traffic into another channel. 
“ It is,” he says, “ well known that many kinds of foreign hardware 
and cutlery can be delivered in England at less than the bare cost of 
manufacturing the goods here, and this result is due in some;measure 
to the high rate of the tonnage of coals.” 

At the annual meeting of the flint-glass manufacturers of Dudley, 
| held a few days since, a handsome engraved silver tray and salver, 
mannfactured by Messrs. Elkington aud Co., was presented to Dr, 
Lloyd, the chairman of the trade. 

In regard to the general trades of Birmingham and Wolverhamp- 
ton little or no change has taken place since our last, At Birming- 
ham activity specially prevails. 














Curistwas Presents.—Elegant copies of Letts’s Diaries or House- 
keepers in their many varieties, Pocket books of various leathers, 
Letts’s Boudoir Writing Desk, Letts’s Reading Easel, Letts’s Complete 
sets of Sermon Register. Sermon Books, Sermon Case, &c. Library 
Orduance Maps of Hunting Districts, Riding, Driving, 


catalogues. 
Catalogues post free.—Letis, 8, Royal 


&c. Atlases, Globes, &c, 
Exchange.—[ Apvr | 
Vine! Tre! ! Noraiwe so Vatuanin as Tine !—Any bookseller 
will supply you on asking for a Letis's Gratis Almanack, wherein 
are described a vast variety of works, all expressly devoted to 
this one object. Such as Diaries, Almanacks, Housekeepers, 
Registers of various subjects, Portable Copying Machines, &c. &c. 
Catalogues post free.—Letts, 8, Royal Exchange.—[ Apvr. | 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Lrverrooi: Mersey Docks and Harbour Board: Visit of Mr. Stansfeld, 
M.P.—NortHexn Matters: Exports from the Tyne; United King- 
dom Telegroph: Proposed River-side Railway between Gateshead and 
South shields: The Stephenson Monument and Mr. G. R. Stephen- 
son; Testimonial to Mr. W. H. Charlton: Tank-built Vessels for 
Petroleum: The lron Trade; Visit of Mr. Fairbairn to Newcastle— 
Raitway ARrrancements—State or Trape: Leeds: Sheffield: 
Lancashire —Sovurn Lancasutre Assizes: Interesting Causcs — 
Mancuester: The Great Ship Company : Movement of Gas Mana- 
gers: Falmouth Docks—Lxevs Borouau Dest—Scortisn Matters: 
The Clyde Trust; Railway Rating: Progress of Greenock: The 
Social Science Association and its Edinburgh Meeting : Clyde Ship- 
building. 

Tre Mersey Docks and Harbour Board at its last sitting discussed 

several questions of more or less importance. It was agreed to alter 

the shed on the north quay of the Brunswick Half-tide Dock, at a 

cost of £570, Mr. Smith:said the recommendation to alter the shed 

was for the purpose of enabling that property to be made use of as 

a wreck depot in case of necessity. ‘There were two or three wreck 

depots at the north end, but none atthe south. The question of 

altering the shed at the south side of the Queen's Dock, fora similar 
purpose, was under consideration. In answer to a question from 

Mr. Little Dale, the engineer said the large graving dock would, 

he hoped, be ready for the reception of ships in about six weeks 

fromthe present time. Mr. Laird asked when the low-water basin 
was likely to be completed, so that ships might go iu without sign- 
ing the indemnity which was at present demanded from the ship- 
owners. That indemnity was a serious matter. Some time ago the 
board were led to believe that the basin would be opened ere this. 
He believed there was no risk in going into the basinnow. The 
engineer said the only thing to prevent the opening of the low- 
water basin was the removal of the remainder of the piles. The 
piles had broken off below low-water mark, and the dredger had to 
work with great caution in getting out the clay, for fear of fouling 
the piles and stopping her machinery altogether. He was now com- 
pleting the margiu of the low-water basin with a fencing, and by the 
end of the year he hoped the basin would be opened, but the whole 
of the piles could not be removed by that time. He was going to 
have buoys placed on each side of the entrances, to indicate the safe 
channel to enterat. ‘he internal arrangements of the basin would 
be completed by Jan. 1. There would be a channel of 150ft. wide, 
with deep water for ships to enter. ‘he harbourmaster’s office 
would not be quite completed by that time, but he saw no reason 
why the basin should not be then fully opened. A letter was read 
from Messrs. Battersby and Co., intimating that they had loaded 

& screw steamer with 2,150 tons of coal at the Birkenhead coal tips, 

and stating their conviction that the use of the tipseffected a great 

saving in the time of loading, and in the amount of breakage in coal. 

On Friday Mr. Stansfeld, M P., Junior Lord of the Admiralty, who 


, has been making a tour of the naval dockyards, and inquiring into 


their management, arrived at Birkenhead on a visit to Mr. John 
Laird, M.P., and left for London on Saturday. During his stay he 
visited the Birkenhead docks, Messrs. Clover and Clayton's graving- 
docks, aud minutely inspected the extensive works and docks of 
Messrs. Laird Brothers. He also went on board the Agincourt, at 
present in course of construction by the firm. The suspected rams 
under seizure in the river were visited. On the Liverpool side Mr. 
Stansfeld contined his attention to the Canada Dock, the Sandon 
tiraving Dock, and the new steam docks. He boarded the Inman 
steamship City of London. During his visit Mr. Stansfeld made 
particular inquiries into the progress of all works on both sides of 
the Mersey. He was accompanied by Mr. Walker, one of the chief 
auditors to the Admiralty. 

As regards mere northern matters, we may note that the exports 
from the Tyne last week comprised 25,584 tons of coal, 2,165 tons of 
coke, and 11,452 cwt. of iron. _ These figures, compared with those 
for the previous week, show an increase of 1,217 tons in the ship- 
ments of coke, but a decrease of 3,767 tons in the shipments of coal, 
and of 4,897 cwt, in the shipments of iron. The United Kingdom 
Telegraph Compauy will shortly open an office at Newcastle. 

Among the intended applications of which notice has been given 
in anticipation of the ensuing session of Parliament is a bill for the 
formation of a line of railway between Gateshead and South Shields, 
by the river side. An urgent appeal had been made to the North 
Lastern Railway Company to provide this much-needed accommoda- 
tion, but the directors of that board were inexorable, and the result 
is that the undertaking bas passed into private hands. The pro- 
posed line, which will be double throughout, will be eight miles in 
length, and in its construction a sum of about £130,000 will be in- 
volved. It will abut as closely as possible upon the various manu- 
factories which it passes, but a sullicient river frontage will be pre- 
served for the trausaction of the business ordinarily incidental to 
that side of the Tyne. At a meeting of gentlemen interested in the 
subject, held in Newcastle on Saturday, the project was favourably 
entertained. Mr, Haswell, secretary to the Stephenson monument, 
has received, through Mr. Thomas E. Harrison,’a cheque for 
£173 tls. 8d. from Mr. George Robert Stephenson, to pay off balance 
due for erecting the railing round the statue of his late uncle. Mr. G. 
R St+phenson has refrained from subscribing to the fund for raising 
the statue, for reasons of delicacy which can be well understood, but 
he did not feel any scruple in co-operating in the preservation of 
the statue, and begged the committee to accept his cortribution. 
In recognition of important services rendered by Mr. W. H. 
Charlton, of Hesleyside, in promoting improvements in the valley 
of the North ‘Tyne, some splendid gold plate was last week publicly 
presented to him at the Town Hall, Bellingham, The testimonial 
consists of an epergne or centre-piece and two candelabra, all of 
solid silver, aud electro-plated with gold. At the base of the 
epergne the design intended to typify the union of Evgland and 
Scotland by the Border Counties Railway is exceedingly tasteful. 
The two countries are personitied by the figures of Miss Charlton 
and Miss Amy Charlton, in both of which, but especially that of 
Mi-s Charlton, the artist has been marvellously accurate in the 
deliueation of form and features. But for Charltou’s strenvous 





exertions, the bridge over the North Tyne at Wark, and the Border | 


Counties Railway, might have been still “looming iu the future,” to 
adopt Mr. Disrael’s curious enough famous expression, which, 
although now eleven years old, seenis still as favourite a phrase as 
ever. The iron built tank vessel, the Great Western, the second of 
this description built for the Petroleum Trading Company by 
Messrs. John Rogerson and Co. sailed from the ‘I'yne on 


Iriday. This class of vessels promises to be very successful, | 


and a source of great profit to the company. The prosperity of 
the iron trade of the northern district appears to be still main- 
tained. Itis said to be the intention of Messrs. Hawks, Crawshay, 
and Sons, to add to their works and erect some new rolling mills. 
They have bought about five acres of ground near to their factory 
on which this ‘extension will be made. Sir Wm. Armstrong and 
partners are progressing in their contemplated addition to their 


establishment. Much of the preparatory work has already been com- | 


pleted. The Bishopwearmouth Iron Works are likely to be started 
again soon by the company who still have the Consett works under 
their direction. The attempt recently made to sell these works has 
not been successful, These additions to local iron trade of course 
cause an additional demand for coals, which makes up for any de- 
crease in the trade in other directions. Mr. W. Fairbairn, of Man- 
chester, visited Newcastle last week, and delivered two addresses to 
the local Literary and Philosophical Society. ‘Ibe tirst was on “Iron 
as applied to Steam Engines, &c,” and the second on ‘ Natural 
Laws.” In the course of the first lecture, Mr. Fairbairn alluded to 
the time when he lived at Perey Main, serving his apprenticeship as 
av enginewright, and when he afterwards worked as a millwright in 
Neweastle. In his second address Mr. Fairbairn pointed out the 
controlling influence of natural laws in all the operations of science, 
and showed that in all our attempts at construction we must cer- 
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tainly follow the laws of nature. Of the nature of those laws and 
their manifestation in animal and vegetable life, Mr. Fairbairn dis- 
coursed also. 

It appears that Mr. William English has tendered his resignation 
as traffic manager of the South Yorkshire Railway, having been 
appointed superintendent of the branch lines of the Manchester, 
Sheffield, and Lincolnshire and Great Northern Companies, in Lan- 
cashire and Cheshire. His new duties will embrace an extended 
system of railway management. 

The iron and machine trades of Leeds are active, and the makers 
have orders on hand, which will occupy them for some time. The 
heavy trades of Sheffield are all active. The demand for steel is 
bri-k, there being large orders on hand, from Scotland, for steel for 
shipbuilding and engineering pease. Some steel houses have 
also considerable orders for steel, required by local manufacturers of 
cutlery, files, and tools generally. The demand from the Federal 
States of America for manufactured goods, especially cutlery and 
files, and also for steel, is still considerable. The Lancashire coal 
trade is spoken of favourably. The iron trade, a branch of industry 
which has extended wonderfully in Lancashire, during the past few 
years, is particularly brisk, and the number of furnaces in blast in 
the county contributes very considerably to the increased number 
of orders for coal. The prospects of the winter are encouraging. 

At the South Lancashire Assizes, on Saturday, two causes of some 
interest were disposed of. ‘ Hood (administratrix) v. Horsfall and 
others,” was an action to recover compeusation for the loss of a hus- 
band, by reason of the negligence of the defendants. The husband 


before Lord Kinloch, who took great pains in informing himself 
on the several points of dispute, judgment bas been pro- 
nounced, granting a partial relief under the first heading, which 
in a note, the Lord Ordinary says “is the amount of that part 
of the charge for maintenance of way which he thinks inse- 
parable from a tenant’s occupation, and proper to be added to the 
working expenses ;” and, as to the other point, he dismisses the 
appeal and decerns—thus finding the rents of coal depots, &c. &., 
attached to stations, though let to tennents, are correctly included in 
the valuation made by the assessor of railways and canals. As a 
proof of the rapid increase of trade at Greenock, it may be observed 
that the amount of duties paid on imports ez ship at the port of 
Greenock during 1862 exceeded the amount received at the port of 
London during the same year. The figures are :-- 
Greenock ee 
London 


£338,637 

334,448 

Excess for Greenock .. .. «2. +s oe + £4,189 
The sum paid at Glasgow during the same year was £163,924, 
The congress of the Social Science Association at Edin- 
burgh has not ended quite pleasantly. A meeting of the Edin- 
burgh local committee has been held “ to consider a vote of censure 
lately passed on this city by the council of the Association.” The 
resolution passed by the executive council on 26th November last, 
and circulated with the minutes of the council, was as follows:—“ That 
the treasurer be requested, in acknowledging the local treasurer’s 
ication, to state that, in the opinion of the council, the 





of the plaintiff was thirty years in the. “—— of the Mersey Steel 
and Iron Company as hammer-smith, in which capacity, after pay- 
ing the man and boy under him, he realised £4 or £5 a week out of 
his gress earnings, on piece, of about £7. Defendants had erected 
a new shed for the steam hammers, and in this shed the deceased 
worked. On the 12th of February last an iron block and pulley 
fell from the roof and struck the unfortunate man on the head. He 
was taken to the hospital, and thence to his home, where he died 
in a few days, the result of a fractured skull and injury to the 
brain, The learned judge said the defendants ought to do something, 
the deceased having been thirty years in their employ, and had been 
killed in their service, without putting the widow to the extremity 
of the law. After a consultation with Colonel Clay, Mr. Brett said 
the defendants would leave his lordship to say what should be done, 
not conceding their liability in point of law. The learned judge 
accepted the office. The second case “ Pearson v. the London and 
North Western Railway Company,” was an action to recover com- 
pensation for injuries occasioned by a railway accident. The plain- 
tiff, Mr. Samucl Pearson, sought compensation from the railway 
company for injuries which he had sustained in consequence of the 
negligence of the defendants’ servants. The defendants pleaded not 
guilty; but since then had given notice that it was not their intention 
to dispute the fact of the negligence; therefore the case resolved itself 
into a mere question of damages. Plaintiff was formerly a prover 
of gun barrels ut Birminghan. At the time of the accident 
he was a traveller on his own account; he dealt in fancy 
soaps, washing powders, and articles of that kind, which form part 
of the business of a perfumer. On the 6th of July he took a place 
in a thirc-class train from the Bank Top Station, at Manchester, at 
eight o'clock in the morning, for Birmingham. When the train 
arrived at Wolverhampton, and while the tickets were being col- 
lected, an engino and tender ran into it. Plaintiff received such a 
shock that he was insensible for more than an hour. On recovering 
sensibility he went home. His jaw was broken, and he received 
such a shock to the nervous system that his memory was very much 
weakened, his bodily health to a very considerable extent impaired, 
and it was feared that he would never again be able to perform his 
former journeys as a commercial traveller. It was stated that his 
earnings were from £9 to £10 a week, and that he had been a man 
of business habits. Since the accident he had been subject to 
hysteria, a fit of which he had while in court, and the medical 
witnesses expressed an opinion that the injuries which the plaintiff 
had received might eventually result in paralysis. It was endea- 
voured to be shown for the defence that the injuries which the 
plaintiff had sustained, as well as the income he earned, had been 
exaggerated. The jury gave their verdict for the plaintiff; damages 
£1,250. 

Manchester has been moving in several matters. On the subject 
of the Great Ship, a meeting of shareholders has been held to con- 
sider the best course to be adopted for the protection of their interests. 
Mr. J. Richardson stated what had been done by the Liverpool 
creditors, and mentioned the scheme which had been propounded of 
a lottery with 600,000 shares of £1 each. He moved, “ ‘That a 
committee of three gentlemen be appointed, to act in conjunction 
with the Liverpool creditors in carrying out the scheme for the 
lottery of the Great Ship ia shares of £1 each, and to report toa 
further meeting. Also to take such other steps as may be deemed 
expedient to protect the interests of the shareholders.” The 
motion was adopted unanimously. Messrs. W. Booth, Holland, 
and J. Richardson were appointed the committee, and was 
resolved to raise a subscription to pay their expenses. A 
preliminary meeting of gas managers has been held at Man- 
chester, for the purpose of forming a British Association of Gas 
Managers, for the encouragement and advancement of all matters 
connected with gas engineering, and to facilitate the exchange of 
information and ideas among its members. The meeting was well 
attended. At the last sitting of the Manchester Chamber of Com- 
merce, an application was received from Falmouth that the Chamber 
should move Government to cause the mail steamers to Brazil and 
the West Indies, to call at Falmouth on their outgoing and incoming 
voyages. The docks at Falmouth are now completed, and there 
will shortly be railway communication to them. ‘The arrangement 
proposed would enable letters to be delivered in Manchester at the 
same time as in London, and would give additional time to catch the 
outgoing steamers. ‘The Chamber resolved that a memorial should 
be addressed to Government on the subject. 

The following nice little debt is owing by the thriving borough of 
Leeds :— 





a. th 
Vorthe town hal) 1s oc oe co co cc ‘cs. oo SERRE 0 
For the borough gaol ee 00 oe ce co oe of 16,501 0 0 
For improvements—Borough.. .. «. +. «. « 3,450 0 0 
Ditto Leeds Township .. .. «. « 84,813 9 0 

0 


Ditto Holbeck Township .. os 11 860 0 


For main sewers ee 1. ce oe se ce ce co ov 104,807 15 | 


£304,005 14 0 | 
Add to this £326,721 0 2 | 
the amount borrowed on mortgage for the water- | 
works, and we havea totalloanof .. .. .. £630,726 14 2 | 
To turn to Scotland. At a meeting ofthe Clyde Trust Commission 
yesterday week, a series of minutes of the Parliamentary Bills Com- 
mittee were read, detailing the steps which had been taken in the | 
preparation of a bill authorising the trustees to lay down lines of 
rails or tramways on the quays, to borrow additional money, to 
equalise the rates leviable on the several portions of the navigation, | 
and for other purposes. Mr. M’Ewen stated that to carry out the | 
existing contracts would require £130,000, the tramways would | 
require £56,000, and the Windmillcroft Dock, which was to be | 
gone on with immediately, would require £150,000. Stobcross 
Dock, when it came to be made, would cost £500,000 itself; 
but, of course, before commencing it they would require 
fresh borrowing powers. ‘The committee, however, thought 
the sum they asked would be sufficient. for a great many 
years to come. ‘I'he clauscs of the bill were approved 
with some amendments. The old question of railway rating 
has again cropped up. The Caledonian, Glasgow and South- 
Western, and several other large railway companies, have this year 
appealed to the Lord Ordinary against the valuation of Mr. Deds, the | 
assessor, on two grounds—Ist, that no deduction was allowed for the 
maintenance of way and repairs ; and, 2nd, that he had included, in his 
cumulo valuation, the rents of various coal depots, refreshment rooms, 
and other subjects attached to stations, which were also included in 





the valuation rolls of the local assessors. After several discussions 


undertaking given to them by the deputation from Edinburgh in 
November, 1862, as to the expenses of the meeting, had not been 
carried out.” The meeting just held at Edinburgh was attended by 
above 100 gentlemen and Professor Christison, seconded by Professor 
Lyon Playfair, moved—1. That, contrary to the usage of every 
well-regulated public body, a vote of censure has beer passed on 
this committee by the council, not only without any previous notice 
of motion, but likewise without any opportunity of defence or ex- 
planation being afforded to the parties accused. 2. That the deputa- 
tion from Edinburgh, at whose instance the Association held its last 
meeting in this city, camo under no undertaking or agreement than 
that the expenses of the meeting should be defrayed out of the 
general and local funds respectively, according to usage, as shown 
by published accounts of previous meetings, and as specially laid 
down in the introduction to the volume of Transactions for 1859, 
p. 34. 3 That the charge made by the local treasurer at Edinburgh 
upon the receipts from the sale of tickets, for the expense of printing 
them, and the daily programmes of business, and other expenses 
connected therewi:h, is in strict conformity with the charges in the 
accounts of the Glasgow meeting of 1860, with other documents for 
the guidance of the local officers and General Committee of the 
Association, by Mr. George W. Hastings, its secretary. 4. That the 
resolution of the Council of the Association of the 26th is therefore 
contrary to the fact. 5. That this committee accordingly cal 
upon the Council of the Association to rescind this vote of 
censure, and to expunge it from their minutes. ‘These resolutions 
were adopted by acclamation. The week has not passed away 
without witnessing some proofs of the unwearied activity of the 
Clyde shipbuilders. ‘Che Wild Deer, a fine sailing ship, bas been 
launched by Messrs. C. Connell and Co., from their yard at Over- 
newton. The Wild Deer is 1,000 tons register, and of the following 
dimensions :—Length of keel and fore rake, 220 feet ; breadth of beam, 
extreme, 33 3-12 feet; depth of hold, 10 9-12 feet. When fitted out 
she will proceed to Liverpool to load fur China, for which trade she 
has been expressly built. She is the first wood and iron composite 
ship built on Mr. Connell’s principle, her entire framework being of 
iron, with teakwood and iron fluors, planked with elm and teak, 
fastened in bottom with trenails and yellow metal, and in the top- 
sides with yellow metal screw bolts. ‘The Busheer, the property of 
the British India Steam Navigation Company, has been launched 
from the yard of Messrs. Aitken and Mansel, Whiteinch. The 
Busheer is a screw vessel of 860 tons, builders’ measurement, having 
a full poop and forecastle, the former fitted up with berths and stat 
rooms, for the accommodation of about thirty first-class passenger 
She wi!l also be supplied with the most approved appliances for 
saving labour and effecting economy in working, including surface 
condensers for the engines, steam windlass and winches, patent reef- 
ing gear, and other recent improvements. Immediately after the 
launch the vessel was towed up to Finnieston Quay, to be fitted with 
direct-acting engines and boilers of 120-horse power, by Messrs. Jas. 
Aitken and Co., Cranstonhill. Messrs. Aitken and Mansel have at 
present in course of construction in their yard two paddle steam- 
vessels of 600 and 630 tons respectively, and they are about to com- 
mence a sailing ship of 1,100 tons, for Messrs. Donald, Currie, and 
Co.'s Calcutta line of packets. The official trial of the paddle-steamer 
City of Brisbane, lately built by Messrs. A. and J. Inglis, for the 
Australasian Steam Navigation Company, took place on yesterday 
week. The usual course, irom Cloch to Cumbrae, was run in 68 min. 
15 sec., showing a speed of 12 knots per hour, which was thought 
satisfactory, considering the small power of the engines in proportion 
to the size of the vessel. After the trial, lunch was partaken of on 
board by a select party, among whom were—Mr. Alexander, of Red- 
fern, Alexander and Co., the London agents for the Australasian 
Steam Navigation Company; Mr. Ronald, inspector of the vessels at 
present building on the Clyde for that company; Capt. Petullo, Marine 
Superintendent for the Queensland Steam Navigation Company, and 
Capt. Lucas, of the Tasmanian Steam Navigation Company. The — 
cipal dimensions of the City of Brisbane are as follow :—Lengthotf keel 
and forerake, 220 ft. ; breadth moulded, 27ft. ; depth moulded, 13ft. 6in. 
She is fitted with a pair of oscillating engines—diameter of cylinders, 
48in.; length of stroke, 5ft. ‘‘The number of revolutions obtained on 
the trial was 31 per niinute, the indicated horse power 860, and the 
consumption of coal 22}cwt. per hour, being rather under 3lb. per 
indicated horse power. ‘The screw steamer Southern Cross went down 
the Clyde on Friday, on a trial trip, and gave satisfaction. 








METAL MARKET. 
Tue Metal Market is in a very healthy state, and a good business 
doing. 
Raris,—Strong. Buyers at £7 153. to £8 per ton, and few disposed to 
take orders at these rates. : 
Scotcu Pie Iron fluctuating hetween 65s. t2 67s. cash, market closing 
firm to-day at undernoted quotations :— 
Mixed Nos. Warrauts, Buyers at 66s. 3d. ; Sellers 66s. 6d. 
No. 1. G.M.B. * 658. Od. o> 1 oe 
3. 9 9 64s. Ud. wa 64s. 6d. 
Gartsherrie, 67s. ; Coltness, 67s. ; Calder, 66s. 6d; Glengarnock, 65s. 
Corpse is firm at the advance of £5 per ton. Sheetand Sheathing, £110; 
Tile and Cake, £103 per ton. 
Tin remains stationary at, for English Block, £112; Bar, £113 ; Banca, 
£116; Straits, £114 per ton. 
Tin Puates.—An improving demand, Coke, 24s. ; Charcoal, 27s. 
Leap. - Firm. English, £20 15s. ; Spanish, £-0 per ton. 
SpsyTEeR.—Large purchases have been made for forward delivery at £19 


pe 


r ton. 
65, Old Broad-street, London, 24th Dec, 1863. MoatE anv Co. 


PRICES CURRENT OF TIMBER. 
| 1862. 


= £ Perload—£ 2 £2 8\| fe £ & 
Teak.....ssseeeeee 13: 013 0 14 015 ©) Yel. pine per reduced C. x 
Quebec, red pine .. 310 410 310 4 Canaua, Ist quality 17 018 0) 17 018 0 
yellow pine... 310 410° 3 0 4 0 2nd do... 11 012 0) 11 013 0 
St.John, N.B,yel... 0 0 0 0 5 0 510. Archangel, yellow 13 U0 1310, 13 013 10 
Quebec, oak, white.. 510 610 510 61 || St Pete L.. 111012 0) 11 Wis 0 
‘ 3 0 310) Finland.. 9 OW 6 9 olv 0 
0 0 vo 0|| Memel .. : 
5 0 || Gothenburg, yel... 10 011 @| 10 O11 0 














310 
310 61 white 9 910 0 910 
210 310 | Gefie, yellow...... 101011 10' 10 O11 
3 0 ¥ 5\|Soderhamn ...... 9.01010, 910 1010 
%* 0 3 5 Christiania, per 
210 9315 1h. by For 9 Co 0233 0 21023 © 
50680 im... yellow § 
Lpine5 0 6 0 5 0 6 O Deck plank. Duts omui1é 
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